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DISCLAIMER

This document was developed by Bechtel SAIC Company, LLC (BSC) and is solely intended for the use of BSC in
its work for the Yucca Mountain Project.
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3. DI: 000-3DR-MGR0-00300-000-003
7. RevisionNo. | 8.  Description of Change
000 Issue of this document supports closure of Condition Report 7360. This document cancelled the suite of existing System Description
Document and Facility Description Document.
001 This revision is a major re-write. No annotations of changes are used.

This revision incorporates additional design requirements, editorial changes, renumbering of sections and requirements, and updating the
references that have been identified since the issuance of Revision 000.

The following Criteria/Basis Change Notices, 000-3DR-MGR0-00300-000-000-CBCN001 through CBCNO018 were incorporated into
this revision of the BOD:

000-3DR-MGR0-00300-000-000-CBCNO001 - Added the TN-68 Transportable Storage Cask (TSC) by Transnuclear, Inc., to the
transport cask list and the rationales in requirements 5.2.1.1.4 - Receives Transportation Casks and 6.2.1.1.3 - Receives
Transportation Casks.

000-3DR-MGR0-00300-000-000-CBCNO002 - Deleted the inner Alloy-22 lid from the waste package.
000-3DR-MGR0-00300-000-000-CBCNO003 - Removed the reference for the magma bulkheads.
000-3DR-MGRO0-00300-000-000-CBCN004 - Removed description of the trolley designs in the IHF and CRCFs.
000-3DR-MGR0-00300-000-000-CBCNO005 - Revised the description for the location of the IHF and the necessary support facilities.

000-3DR-MGRO0-00300-000-000-CBCNO006 - Revised the criteria and rationale to change the capability of the IHF to accommodate
the NNPP M-290 transportation cask in place of the Naval 192 and 160 Canister Systems and explicitly indicated that the naval
wastes will only be processed in the IHF.

000-3DR-MGRO0-00300-000-000-CBCN007 - CRCF will not be designed to process the NNPP M-290 transportation cask. Deleted
the CRCF criteria referencing naval canisters or casks. Deleted naval if a dual requirement (i.e., naval and other).

000-3DR-MGRO0-00300-000-000-CBCN008 - CRCF will not be designed to process the NNPP M-290 transportation cask. Deleted
the mechanical handling system criteria referencing naval canisters or casks in the CRCF. Deleted naval if a dual requirement
(i.e., naval and other).

000-3DR-MGRO0-00300-000-000-CBCNO09 - Incorporated 000-30R-MGR0-01400-000-001, Transport, Aging, and Disposal
Canister System Basis of Specification Requirements Document and 000-30R-MGR0-01200-000-001, Transport, Aging, and
Disposal Canister System Preliminary Performance Specifications Report into the BOD chapters for interfaces with the TAD
canister.

000-3DR-MGR0-00300-000-000-CBCNO10 - In response to CR 9975, revised to provide consistent criteria text in the BOD for the
IHF, CRCF, WHF, Receipt Facility, EDGF, Subsurface Facility, Surface Nuclear Confinement HVAC System, and Surface Non-
Confinement HVAC System. The necessary wording from NUREG-0800 is now included in the criteria. The PDC will be revised
separately. Other document changes for CR 9975 are not included in this CBCN.

000-3DR-MGRO0-00300-000-000-CBCNO11 - Revised all references of DOE O 473.1 to the applicable sections of DOE M 470.4-2
Change 1. BSC Prime Contract Modification M093 cancelled and removed DOE Order 473.1, Physical Protection Program from
the contract and added DOE Manual 470.4-2 Change 1, Physical Protection to the contract.

000-3DR-MGR0-00300-000-000-CBCNO12 - Revised the BOD to incorporate the revised throughput schedule criteria for the IHF,
WHEF, CRCFs, RF, and Subsurface Facility.

000-3DR-MGR0-00300-000-000-CBCNO13 - Per CR 9728, clarified rationale statement for Criterion 4.2.1.5 to indicate that
although the CRCFs must be designed such that they can receive and handle three specific truck transportation casks systems (that
may currently be licensed by the U.S. NRC for uncanistered SNF), that these uncanistered SNF casks are ONLY surrogates for
receiving and handling until the NRC actually licenses other casks for shipping canisters of HLW and canisters of DOE SNF. This
change also affects Criterion 3.2.1.3 for the IHF HLW capability and not DOE SNF.

000-3DR-MGRO0-00300-000-000-CBCNO14 - Per CR 9623, the suite of applicable IEDs for the repository is referenced in Chapters
8,9, 11 and 12 of the BOD. Revised the BOD to incorporate the revisions to these IEDs in the applicable chapters.

000-3DR-MGR0-00300-000-000-CBCNO15 - The following IEDs were cancelled and therefore removed from the BOD due to the
transfer of work scope from BSC to the Lead Laboratory: 800-IED-WIS0-00901-000-00A, 800-IED-WIS0-01101-000-00B, and
800-IED-WIS0-01201-000-00A. See Correspondence Log No. 0214070386.

000-3DR-MGRO0-00300-000-000-CBCNO16 - CR 10425 identified that the postclosure performance objectives for radiological
exposures are incorrectly stated in Criteria 2.2.3.2.1 and 11.2.3.1.11. Revised these criteria to state correct radiological
information. This CBCN supported the closure of Condition Report (CR) 10425.

000-3DR-MGRO0-00300-000-000-CBCNO17 - Added the following to the bulleted list currently in Section 13.1.2, System
Classification, and to the rationale: Cask Preparation Crane, Spent Fuel Transfer Machine, Auxiliary Pool Crane, Waste Package
Handling Crane(s), Grapples, and Jib Cranes. These items perform ITS functions and was specifically listed as ITS in the BOD
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classification sections.

000-3DR-MGR0-00300-000-000-CBCNO18 - Incorporated the Emergency Response Facilities (ERF) functions to the appropriate
repository facility, only indicating which facilities and systems would be utilized to fulfill the functions provided for in the
NUREG, as provided by Regulatory Guidance Agreement REG-CRW-RG-000455, Agreement for NUREG-0696, Functional
Criteria for Emergency Response Facilities — Final Report.

Incorporated DOE and NNPP comments provided against Revision 000.

Incorporated revisions from the following: fire hazard analysis of various facilities, Project Operational and Performance
Requirements, Postclosure Modeling & Analyses Design Parameters, Preliminary Preclosure Safety Classification of SSCs, and the
Preliminary Preclosure Nuclear Safety Design Bases engineering study.

Incorporated annual throughput rates for nuclear facilities per closure of CR 10235. Incorporated CR 10700, which addresses the drift
diameter in section8.2.1.8. CR 10425 incorporated the proper postclosure performance objectives for radiological exposures into
criterion 12.2.2.1.

This revision incorporates the requirements contained in the High-Level Radioactive Waste and U.S. Department of Energy and Naval
Spent Nuclear Fuel to the Civilian Radioactive Waste Management System." Volume 1 of Integrated Interface Control Document.
DOE/RW-0511, Rev. 3 and DOE (U.S. Department of Energy) 2007. Transportation, Aging and Disposal Canister System
Performance Specification. WMO-TADCS-000001, Rev. 0. The next revision of the BOD will incorporate requirements from the DOE
(U.S. Department of Energy) 2007. Waste Acceptance, Transportation, and Monitored Geologic Repository System Elements. Integrated
Interface Control Document, Volume 2. DOE/RW-0572, Rev. 0, ICD-CRW-WAT-000001.

002

The next revision of the BOD will incorporate requirements from the DOE (U.S. Department of Energy) 2007. Waste Acceptance,
Transportation, and Monitored Geologic Repository System Elements. Integrated Interface Control Document (IICD), Volume 2,
DOE/RW-0572, Rev. 0, ICD-CRW-WAT-000001.

A change bar in the margin indicates any revisions made to the document.

This revision incorporates additional design requirements, editorial changes, renumbering of sections and requirements, and updating the
references identified since the issuance of revision 001.

References were updated to the latest revision, as necessary.

Incorporated the requirements from the following: Preclosure Nuclear Safety Design Bases, 000-30R-MGR0-03500-000 Rev 000,
Waste Acceptance, Transportation, and Monitored Geologic Repository System Elements. Integrated Interface Control Document
(IICD), Volume 2, DOE/RW-0572, Rev. 0, and Civilian Radioactive Waste Management System Requirements Document (CRD),
DOE/RW-0406, Rev. 08.
The following Criteria/Basis Change Notices, 000-3DR-MGR0-00300-000-000-CBCNO001 through CBCNO010 were incorporated into
this revision of the BOD:
000-3DR-MGR0-00300-000-001-CBCNOO1 - Incorporated by reference the revised Preliminary Preclosure NSDB revision 001
requirements into the BOD for use in the engineering products to support the LA. (Superceded by CBCNO008)
000-3DR-MGRO0-00300-000-001-CBCN002 - Implemented TMRB-2007-053 into the BOD, which provided Level 4 change control
board approval to eliminate the Criticality Alarm System from the BOD.
000-3DR-MGR0-00300-000-001-CBCN003 - Added a criterion into the BOD in relation to naval waste packages requiring a
standoff distance from faults.
000-3DR-MGR0-00300-000-001-CBCNO004 - Revised the rationale and criterion 11.2.2.19 of the BOD for clarification of the
WASRD acceptance criterion. This CBCN also provided clarification of criteria 3.2.1.9.6, 4.2.1.9.10 and 13.2.1.2.28 for the
difference in the nominal and freestanding dimensions of the waste package cavity in the WASRD and IICD.
000-3DR-MGRO0-00300-000-001-CBCNO05 - Implemented TMRB-2007-042 into criteria 4.2.1.1,9.3.2.4.1 and 13.1.1 of the BOD,
which changed the use of the Aging Overpack and the horizontal STC.
000-3DR-MGR0-00300-000-001-CBCNO006 - Implemented TMRB-2007-043, which removed the requirement from the BOD for
backfill in the subsurface exhaust and access mains.
000-3DR-MGRO0-00300-000-001-CBCN007 - CR 11449 identified that the MEE for the TEV provides maximum dimensions that
were substantially less than the conceived values included in criterion 9.9.2.2.4 of the BOD. Revised the criterion to change the
overly conservative TEV specifications for the crane rail design.
000-3DR-MGR0-00300-000-001-CBCNO008 - Incorporated by reference the revised Preliminary Preclosure NSDB Revision 002
requirements into the BOD for use in the engineering products to support the LA. These criteria were further revised by
Preclosure Nuclear Safety Design Bases, 000-30R-MGRO0-03500-000 Rev 000
000-3DR-MGR0-00300-000-001-CBCNO09 - Revised the definition of the Geologic Repository Operations Area (GROA).
000-3DR-MGRO0-00300-000-001-CBCNO10 - Incorporated DOE Contracting Officer Letter No. 08-007, which directed BSC to
provide flexibility for the repository thermal limits in the receipt and processing of the incoming waste stream to facilitate wider
variation of the incoming commercial SNF waste stream.
Incorporated the requirements from the Postclosure Modeling & Analyses Design Parameters, TDR-MGR-MD-000037 Revision 002,

Project Operational and Performance Requirements, TDR-MGR-ME-000004 Revision 02, and Q-List, 000-30R-MGR0-00500-000
Revision 004.
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003

This revision is a major re-write. No annotations of changes are used.

This revision incorporates revised requirements, editorial changes, renumbering of sections and requirements, and updating the
references to the latest revision, as necessary, since the issuance of Revision 002. There are three references (YMP/CM-0026; WMO-
TADCS-000001; DOE/RW-0351) that are not current. The latest versions of these documents are not incorporated since they are not
explicitly on the BSC contract and will be incorporated via CBCN or revision to BOD if these references are placed on the contract.

The following Criteria/Basis Change Notices, 000-3DR-MGR0-00300-000-002-CBCN001 through CBCNO014 were incorporated into
this revision of the BOD:

000-3DR-MGRO0-00300-000-002-CBCNO001 - Revised Section 14.2.3.1.1 to incorporate changes to the Preclosure Nuclear Safety
Design Basis (NSDB), 000-30R-MGRO0-03500-000-000 that apply to the transport and emplacement vehicle.

000-3DR-MGRO0-00300-000-002-CBCNO002 - Revised the System Classification sections to incorporate changes to the Preclosure
NSDB, 000-30R-MGRO0-03500-000-000 system and components safety classification.

000-3DR-MGR0-00300-000-002-CBCNO003 - Revised affected sections of the BOD to incorporate latest revision of the MGR
Systems Requirement Document (MGR-RD), YMP/CM-0026 Rev. 02.

000-3DR-MGR0-00300-000-002-CBCN004 - Revised the Emergency Diesel Generator, Subsurface, Balance of Plant, and Aging
facilities requirements in Chapter 7 through 10 and changes three classifications statements to incorporate changes to the
Preclosure NSDB, 000-30R-MGRO0-03500-000-000.

000-3DR-MGR0-00300-000-002-CBCNO005 - Revised Mechanical Handling System requirements in Chapter 13 to incorporate
changes to the Preclosure NSDB, 000-30R-MGR0-03500-000-000.

000-3DR-MGR0-00300-000-002-CBCNO006 - Revised the Initial Handling Facility, Canister Receipt and Closure Facilities, Wet
Handling Facility and Receipt Facility requirements in Chapter 3 through 6 to incorporate changes to the Preclosure NSDB, 000-
30R-MGR0-03500-000-000.

000-3DR-MGR0-00300-000-002-CBCNO007 - Revised the DOE and Commercial Waste Package Systems (Chapter 11), Naval SNF
Waste Package System (Chapter 12), Electrical Power System (Chapter 16), Fire Protection System (Chapter 18), Surface Nuclear
Confinement HVAC System (Chapter 19), Surface Non-Confinement HVAC System (Chapter 20), Cask/Canister/Waste Package
Process System (Chapter 29) and TAD Canister-Based System (Chapter 33) requirements to incorporate changes to Preclosure
NSDB, 000-30R-MGR0-03500-000-000.

000-3DR-MGR0-00300-000-002-CBCNO008 - Revised affected sections of the BOD to incorporate requirements from the Integrated
Interface Control Document (IICD) Volume 1, DOE/RW-0511 Rev. 04.

000-3DR-MGRO0-00300-000-002-CBCNO009 - Revised affected sections of the BOD to agree with recently approved version of the
Preclosure NSDB, 000-30R-MGRO0-03500-000-000. This CBCN includes the changes to the requirements addressed in previously
issued CBCNOO1 through CBCNO0O7 to Revision 002 of the BOD.

000-3DR-MGR0-00300-000-002-CBCNO10 - Revised Sections 13.2.3.1.44 and 13.2.3.1.13 to incorporate changes in the Preclosure
NSDB, 000-30R-MGR0-03500-000-000, Table D-1, item H-WH.HMH.08 and Table B-1, item H.IH.HTC.04, respectively. This
CBCN addresses the changes made in 000-30R-MGR0-03500-000-000 (ACN 01) and (ACN 02).

000-3DR-MGR0-00300-000-002-CBCNO11 - Revised Section 13.2.3.1.13 to be consistent to the parameters in the Preclosure
NSDB, 000-30R-MGR0-03500-000-000, Table C-1, item H.CR.HTC.08 and Table D-1, item H.-WH.HTC.08.

000-3DR-MGR0-00300-000-002-CBCNO12 - Revised Sections 10.2.3.1.8, 11.2.3.2.1, 12.2.3.1.1, 13.2.3.1.13, 13.2.3.1.27,
13.2.3.1.36 through 13.2.3.1.39, and 33.2.3.26 to align with the specific criterion or requirement from their source documents
(Preclosure NSDB, MGR-RD and IICD). This CBCN is the result of Condition Report (CR) 11983.

000-3DR-MGR0-00300-000-002-CBCNO13 - Revised Section 8.2.1.23 to clarify that the naval waste packages must be placed a
minimum set back distance of two and one-half (2.5) meters (8.2 ft.) from mapped faults, which are determined to have a cumulative

offset of at least 2 meters (6.6 ft.). This revision is in accordance with Volume 1 of Integrated Interface Control Document,
DOE/RW-0511, Rev 4 and CR-12385.

000-3DR-MGRO0-00300-000-002-CBCNO14 - Revised Section 3.2.1.9.4 and added new Section 14.2.3.1.2 of the BOD to clarify the
IHF design and emplacement operational controls required to ensure naval spent fuel canister thermal performance will be met. This
revision is in accordance with Volume 1 of Integrated Interface Control Document (11CD), DOE/RW-0511, Revision 4, ICN 1 and
CR-12493.

Revised Section 11.2.4.9 and 12.2.4.10 to incorporate surface finish requirements to be 125 microinches roughness or better as revised
by Postclosure Modeling and Analyses Design Parameters, TDR-MGR-MD-000037 Rev 02, ACN 01.

Revised the rationale for Section 8.2.3.1.2 to cite the Project Design Criteria Document as an additional source for the ground support
design criteria per Self Assessment OSA-EG-2008-024 and CR-12307.

Clarified the rationale of Sections 8.2.4.17,11.2.4.11, 12.2.4.13, 13.2.3.1.33, 14.2.4.1, 15.2.1.3, and 15.2.4.1 to describe that the term
“surface contamination” does not refer to radiological contamination but to detrimental compounds, chemicals, or elements that could
degrade or damage the surface of the drip shields and waste packages.

Revised IHF Section 3.2.4.4, CRCF Section 4.2.4.6, WHF Section 5.2.4.7 and Receipt Facility Section 6.2.4.4 to clarify cask cavity
sampling and venting requirements.

Revised the TAD dimensional envelope in Section 33.2.2.1 to read as (+0.0 in. / -0.5 in.) instead of (-0.0 in. / +0.5 in.) per CR-12738.
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Acronyms and Abbreviations

AAR
AASHTO
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BCP
BDBGM
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American Association of State Highway and Transportation Officials
as low as is reasonably achievable

aging overpack

area radiation monitor

baseline change proposal

beyond design basis ground motion
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Balance of Plant

Bechtel SAIC Company, LLC

boiling-water reactor

central alarm station

Central Control Center

Central Control Center Facility

Correspondence Control Unit

critical decision

commercial high-level radioactive waste

Code of Federal Regulations

Contracting Officer

Canister Receipt and Closure Facility (or facilities)
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Civilian Radioactive Waste Management System
commercial spent nuclear fuel
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design basis ground motion

design basis vehicle

Digital Controls and Management Information System
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dual-purpose canister

U.S. Department of Defense

U.S. Department of Energy

DOE Office of Environmental Management
U.S. Department of Transportation

Defense Waste Processing Facility

Emergency Diesel Generator Facility
Environmental/Meteorological Monitoring System
Emergency Operations Center

U.S. Environmental Protection Agency

eddy current testing

fire hazard analysis
fiscal year
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LLWMS Low-Level [Radioactive] Waste Management System
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MCO Multi-Canister Overpack

MCL maximum contaminant levels

MGR-RD Monitored Geologic Repository System Requirements Document
MOA memorandum of agreement

MOX mixed-oxide (fuel)

MPC multi-purpose canister

MTHM metric tons of heavy metal

MUTCD Manual on Uniform Traffic Control Devices

NAC-STC Nuclear Assurance Corporation - Storage and Transportation Cask
NFPA National Fire Protection Association

NNPP Naval Nuclear Propulsion Program

NRC U.S. Nuclear Regulatory Commission

NRWMS Non-Radiological Waste Management System

NSDB nuclear safety design bases

NSNFP National Spent Nuclear Fuel Program

NUREG U.S. Nuclear Regulatory Commission technical report designation
NWPA Nuclear Waste Policy Act

o Order (as in DOE Order)

OCRWM Office of Civilian Radioactive Waste Management
ORD Office of Repository Development

OWT over-weight truck

PDC Project Design Criteria Document

PMADP Postclosure Modeling and Analyses Design Parameters
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PRD
PWR
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RRMS
RPP-WTP

S&S
SAS
SDGF
SFC
SNF
SNM
SRS
SSC
STC

TAD
TDL
TEDE
TEV
N
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TSD
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Uuo2
UMS
UPS

UT

VT

WAC
WASRD
WHF
WNNRF
WPTT
WVDP

YMP

Project Requirements Document
pressurized-water reactor

Resource Conservation and Recovery Act

Rail Equipment Maintenance Yard

regulatory guidance agreement
Radiation/Radiological Monitoring System
River Protection Project Waste Treatment Plant

Safeguards and Security System
secondary alarm station

Standby Diesel Generator Facilities
spent fuel canister

spent nuclear fuel

special nuclear materials

Savannah River Site

systems, structures, and components
shielded transfer cask

transportation, aging, and disposal
technical direction letter

total effective dose equivalent
transport and emplacement vehicle
TransNuclear, Inc.

Technical Support Center or transportable storage cask

treatment, storage, and disposal
Transportation System Requirements Document
TAD Waste Package Spacer

uranium-oxide (fuel)
Universal MPC System
uninterruptible power supply
ultrasonic testing

visual testing

waste acceptance criteria

Waste Acceptance System Requirements Document
Wet Handling Facility

Warehouse and Non-Nuclear Receipt Facility
waste package transfer trolley

West Valley Demonstration Project

Yucca Mountain Project
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1 Introduction

1.1 Background

The Yucca Mountain Project (YMP) is the result of the need to dispose of the high-level radioactive waste (HLW)
and spent nuclear fuel (SNF) resulting from the commercial operations of nuclear power plants and U.S.
Department of Defense (DOD) and U.S. Department of Energy (DOE) operations over the last seven decades. The
need for a repository was legislated by the Nuclear Waste Policy Act (NWPA) (as amended) [DIRS 100016].

The Bechtel SAIC Company, LLC (BSC) contract contains a list of DOE directives. DOE Level 1 and Level 2
change control boards have baselined several requirements documents to pass on technical and programmatic
requirements to the contractor. The contractors have used various means to document those requirements for
Engineering design activities. Previously, system description documents were used to apply requirements to a
specific system or facility. The system description document authors reviewed all requirements and pulled out the
appropriate requirements for each system. This provided a bottoms-up approach to managing requirements. With
this bottoms-up approach, it was not possible to ensure that all requirements were accounted for and properly
allocated to specific systems and facilities.

The Project Requirements Document (PRD) (Canori and Leitner 2003 [DIRS 166275]) was developed to capture
all requirements applicable to the project and assign responsibility for implementing the requirements to specific
organizations. This provided a top-down requirements allocation that would have eliminated any potential gaps in
implementing requirements that were identified in the system description documents.

Changes were made to institute a new evaluation and allocation process and a real-time database to contain the
requirements (Telelogic DOORS®). The programmatic and technical requirements that provide the basis for
Engineering’s design activities were initially placed into a Dry Handling Repository Basis of Design document that
was drafted but not issued. This document replaces the dry handling concept with a cleaner handling concept
involving the transportation, aging, and disposal (TAD) canister-based repository design concept. This document
represents a list of facilities and systems that will constitute the proposed repository design to allow allocating
requirements to specific facilities and systems and determining a level of performance to be assigned for the
individual requirements pieces.

1.2 Transportation, Aging, and Disposal Canister-Based Repository Concept

1.2.1 Requirements Documents

DOE determined they should simplify the mechanical handling operational concept and provide for less handling
of radioactive materials, thus reducing contamination and exposure risks and costs. The Civilian Radioactive
Waste Management System [CRWMS] Requirements Document (CRD) (DOE 2007 [DIRS 182960]) and the
Monitored Geologic Repository Systems Requirements Document (MGR-RD) (DOE 2008 [DIRS 184999])
provided requirements to BSC that address a repository design concept utilizing TAD canisters for the packaging
and disposal of commercial SNF.

The DOE Contracting Officer letter, “Direction to Prepare a Revised Critical Decision-1 (CD-1) for Accepting and
Handling Primarily Canisterized Fuel at the Yucca Mountain (YM) Repository; Contract Number DE-AC28(]
01RW12101” (Arthur 2005 [DIRS 175743]), and a subsequent letter that is privileged and unpublished provides
BSC direction to proceed with a CD-1 technical baseline.

1.2.2 Facility Concepts

The TAD canister-based repository design concept relies on receiving most of the commercial SNF in TAD
canisters. These canisters are handled but not opened within the Canister Receipt and Closure Facilities (CRCF-1,
-2, and -3). The CRCFs' construction will be time phased, as necessary, to accommodate the expected receipt
schedules and expected funding profiles.

A small fraction of the commercial SNF waste stream is expected to be shipped as uncanistered fuel or in dual-
purpose canisters (DPCs) requiring repackaging into TAD canisters. These waste streams will be processed in the
Wet Handling Facility (WHF). The commercial SNF received in TAD canisters that cannot be processed
immediately in the CRCF and the DPCs that cannot be processed immediately in the WHF can be received in the
Receipt Facility and transferred into aging overpacks and sent to the Aging Facility.
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An Aging Facility will be provided for surface storage and aging TAD canisters and DPCs. The Aging Facility
will provide for thermal aging and for process fluctuations to control loading sequences.

Naval spent fuel canisters (SFC) will be received and processed within an Initial Handling Facility (IHF). The IHF
shall also be capable of receiving and processing defense high-level radioactive waste (DHLW) canisters.

Balance of Plant (BOP) facilities will provide the necessary infrastructure, support services, and operational
support required for operating the repository nuclear handling facilities. The BOP facilities include security
facilities, rail and truck yards, maintenance facilities, utility facilities, warehouse facilities, support facilities,
administrative facilities, railways, roadways and other plant services.

The Subsurface Facility will provide ramps, access mains, emplacement drifts panels, ventilation, and safety
systems for emplacing waste packages underground.

1.3 Repository Architecture

The YMP consists of several facilities and systems providing support to, and operating within, those facilities.

1.3.1 Facilities

The following major facilities include specific nuclear process facilities, a collection of support facilities, and
underground emplacement facilities:
¢ Initial Handling Facility (IHF)
Canister Receipt and Closure Facilities (CRCFs)
Wet Handling Facility (WHF)
Receipt Facility
Emergency Diesel Generator Facility (EDGF)
Subsurface Facility
Balance of Plant
- Central Control Center Facility (CCCF)
- Standby Diesel Generator Facility (SDGF)
- Warehouse and Non-Nuclear Receipt Facility (WNNRF)
- Heavy Equipment Maintenance Facility (HEMF)
e Aging Facility

1.3.2 Systems

The major systems that support these facilities include:
¢ DOE and Commercial Waste Package System
Naval SNF Waste Package System
Mechanical Handling System
Emplacement and Retrieval/Drip Shield Installation System
Non-Nuclear Handling System
Electrical Power System
Electrical Support System
Fire Protection System
Surface Nuclear Confinement Heating, Ventilation, and Air-Conditioning (HVAC) System
Surface Non-Confinement HVAC System
Plant Heating and Cooling System
Subsurface Ventilation System
Safeguards and Security (S&S) System
Plant Services System
Communications System
Digital Control and Management Information System (DCMIS)
Environmental/Meteorological Monitoring System (EMMS)
Radiation/Radiological Monitoring System
Cask/Canister/Waste Package Process System
Low-Level Radioactive Waste Management System
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¢ Non-Radiological Waste Management System (NRWMS)
e Pool Water Treatment and Cooling System
e TAD Canister-Based System

1.4 Organization of Basis of Design

This Basis of Design is arranged such that there is a chapter containing all specified requirements for a particular
facility or system.

1.4.1 Chapters

Chapter 2 contains high-level requirements that must be met by the repository, such as the overall throughput
requirements or radiological release requirements. Chapters 3 through 10 provide requirements for the facilities
listed in Section 1.3.1. Chapters 11 through 33 provide the requirements for the systems listed in Section 1.3.2.

1.4.2 Overview

Each chapter contains an overview of the facility or system. The overview includes a discussion of the purpose and
primary function of the facility or system. The overview includes the facilities’ or systems’ classification as
important to safety (ITS) or not important to safety (non-ITS). Additionally, those facilities and systems that are
important to waste isolation (ITWI) or not important to waste isolation (non-ITWI) are also identified. SSCs that
are non-ITS and do not have specific criteria identified in the Preclosure Nuclear Safety Design Bases (NSDB)
(BSC 2008 [DIRS 184200]) are currently not listed in each chapter of the BOD. This may be reconsidered as the
Preclosure NSDB evolves.

The Preclosure Safety Analysis (PCSA) group provided the safety classification of the structures, systems, and
components (SSCs), identified in Section 1.3, from the Preclosure NSDB and other analysis documents. These
documents replace the ITS extrapolations from the O-List (BSC 2008 [DIRS 180109]), although, the Q-List still
maintains the ITWI designations for the SSCs. Additional criteria will be obtained directly or by extrapolation from
the Preclosure NSDB or the PCSA analysis documents that replace it.

1.4.3 Functional and Performance Requirements and Bases

Each chapter will include the functional and performance requirements and bases applicable to the system or
facility. Functional and performance requirements will fall into similar classes of criteria. Except for Chapter 33
for the TAD System Components, these criteria will be grouped into mission requirements, general requirements,
safety and protection requirements, and miscellaneous requirements.

Mission requirements are what the facility or system is intended to accomplish and how well it has to perform its
primary function. These will include criteria from DOE requirements documents, baseline change proposals
(BCPs), CO letters, and as directed by legislation.

General requirements include criteria of a construction nature such as facility classes, building structural type,
design features, and interface requirements. Interface requirements include those from the High-Level Radioactive
Waste and U.S. Department of Energy and Naval Spent Nuclear Fuel to the Civilian Radioactive Waste
Management System, Volume 1 of Integrated Interface Control Document (IICD) (DOE 2008 [DIRS 185688]) and
from the Waste Acceptance, Transportation, and Monitored Geologic Repository System Elements, Volume 2 of
Integrated Interface Control Document (DOE 2007 [DIRS 176810]). Interface description documents or
information exchange documents between the design organization and the science organizations will be included in
the appropriate sections by reference.

Safety and protection requirements include those criteria defined by preclosure and postclosure analysis, NSDB
criteria, hazard analyses criteria, occupational and industrial safety criteria, and safeguards and security
requirements. Postclosure requirements provided within the Postclosure Modeling and Analyses Design
Parameters (BSC 2008 [DIRS 183627]) are also incorporated in the appropriate sections. Internal constraints from
the Postclosure Modeling and Analysis Design Parameters document are as defined in that document. Safety
requirements derived from the Preclosure NSDB (BSC 2008 [DIRS 184200]) and other PCSA analysis documents
identify safety functions (such as drop, breach, tipover, failure, collapse, runaway, etc.) in individual requirements.

Miscellaneous requirements will capture anything else deemed appropriate and applicable.
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Chapter 33 for the TAD System components will be grouped by components and not the above categories. The
majority of the TAD System component requirements were provided from a single source, Transportation, Aging,
and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).

1.4.4 Conformance Verification

Each chapter includes a table for preliminary identification of the expected method of conformance verification for
each requirement. This information will assist in determining whether the requirements and bases are detailed
enough to allow measuring conformance at some future time and for providing input to the system and component
test program that will be developed later. This preliminary conformance verification method will evolve
throughout detailed design. The methods of conformance verification are:

Analysis-Analysis is the process of accumulating results and conclusions intended to verify a requirement has been
satisfied. Analytical verification of compliance may include compilation and interpretation of results of tests,
demonstrations, and examinations of lower-level components of the system. Analysis may also include logical
arguments, modeling, calculations, trade studies, reports (design and/or tradeoff), and other relevant information to
verify compliance with a requirement, when physical testing of a system is impractical.

Examination-Examination is the process of conducting careful observation and inspection, without use of special
laboratory appliances and procedures, to verify compliance with specified requirements. Examination is a relatively
direct method involving, at most, simple physical manipulation or measurement. It is generally non-destructive and
does not necessarily involve operation of the system being evaluated.

Demonstration-Demonstration is the qualitative process of displaying or operating a system or item in or near its
operational environment to verify compliance with requirements. It differs from testing in that it is generally a
qualitative and direct determination of the performance of a function, and is performed without special
instrumentation or other special equipment.

Review-Review is a subjective examination and evaluation of a system or facility design against its requirements
and bases. Judgments will be made on whether the design should be capable of meeting or allowing the detailed
design to meet the criteria (during the development of the detailed design and detailed design (output) criteria, this
may be the only available method of verification).

Test-Test is the quantitative process whereby data are collected, under controlled conditions, to document the
performance of a product with respect to a standard. Manipulation and analysis of data derived from testing is an
integral part of the method. Special instrumentation and scientific procedures are commonly employed. A test may
be conducted in a laboratory or in the field (in situ).

Not Applicable-Some requirements are of such as nature that they cannot be verified without the whole system or
repository being included.
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2 TAD Canister-Based Repository
2.1 Overview

2.1.1 Introduction

The repository collectively refers to the assorted facilities and systems located at Yucca Mountain that will provide
for the disposal of SNF and HLW as provided in 10 Code of Federal Regulations (CFR) Part 63, Energy: Disposal
of High-Level Radioactive Wastes in a Geologic Repository at Yucca Mountain, Nevada [DIRS 185674]. The
repository consists of:

o Surface nuclear handling facilities and systems to receive the waste in U.S. Nuclear Regulatory Commission
(NRC) certified or Naval Nuclear Propulsion Program (NNPP) transportation systems and to package the
waste in appropriate waste packages for disposal,

e Subsurface facility to contain and isolate the emplaced waste packages, and

e BOP facilities and systems to provide for repository operations and to support handling and emplacement
activities.

The facilities and systems are designed to receive transportation casks containing primarily TAD canisters of SNF,
with the remaining waste streams encompassing some uncanistered SNF, DPCs, naval SNF canisters, DOE SNF,
and defense and commercial HLW canisters.

2.1.2 System Classification

System classification statements will be provided for the facilities and systems in the subsequent chapters.
2.2 Functional and Performance Requirements and Bases
2.2.1 Mission Requirements

2.2.1.1 Repository Maximum Regulatory Capacity

The repository shall be designed to accept and dispose of 70,000 metric tons of heavy metal (MTHM) or the
equivalent of SNF/HLW in the repository, allocated as follows:
e 63,000 MTHM of commercial SNF and [vitrified] HLW
e 4,667 MTHM of [vitrified] DHLW [including immobilized (vitrified) plutonium waste form (IPWF)]
e 2.333 MTHM of DOE SNF and naval SNF.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1D and 3.2.14, as flowed down through the MGR-RD (DOE 2008
[DIRS 184999]), Section 3.1.1.F and 3.1.1.M. This text is appropriate and allocated to the repository and
Subsurface Facility as the emplacement limits. The surface nuclear facilities will be designed to provide the
throughput capability allocated to the repository and Subsurface Facility. This requirement also meets CRD
Section 3.1.2D and MGR-RD Section 3.1.1.E. Although acceptance from DOE EM sites will be in accordance with
the EM/RW MOA (DOE 2007) and from NNPP will be in accordance with the NNPP/RW MOA (Bowman and Itkin
2000), neither of these documents contain specific design criterion. They are embedded references and are not
required to be tracked in the BOD. CBCNO03 to Revision 002 provided this change.]

2.2.1.2 Annual Receipt Rates

The repository shall be designed to be capable of receiving SNF and HLW, mostly by rail, at the system operating
conditions and receipt rates specified below (NOTES 1, 2, and 3):
1. To satisfy the Initial Operating Capability (IOC) in the first year of operations, the repository shall:
a. Accept and receive 400 MTHM of commercial SNF and HLW
b. Accept and receive at least 3 naval SNF canisters
c. Accept and receive 66 DOE SNF canisters and 193 DHLW canisters.
2. Cumulatively during years 2 through 4 of operation, the repository shall:
a. Accept and receive at least 3,800 MTHM of commercial SNF and HLW
b. Accept and receive at least 15 naval SNF canisters
c. Accept and receive at least 257 DOE SNF canisters and 1,143 DHLW canisters.
3. To satisfy the Full Operating Capability, in year 5 the repository shall:
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a. Accept and receive 3,000 MTHM of commercial SNF and HLW annually

b. Accept and receive at least 15 naval SNF canisters annually (Note 4)

c. Accept and receive 179 DOE SNF canisters and 763 DHLW canisters annually.

Notes:

1. The actual operational load is a function of the numbers, types, and sizes of casks and canisters in which the
SNF and HLW are accepted from the points of origin. Since these specific numbers will not be determined
until the purchaser/producer/custodian agreements are reached and schedules are established, the receipt rates
are estimated in terms of desired systems-level acceptance rates.
2. The rates in this schedule are targets only and do not create any binding legal obligations on DOE.
3. The preliminary target receipt rates for naval SNF, DOE SNF, and HLW originate from the draft Integrated
Acceptance Schedule (IAS).
4. NNPP activities can prepare up to 24 naval SNF canisters annually for shipment to the repository. For
design purposes, this value (24) should be used for maximum receipt rates of naval SNF canisters.

In the event that DOE determines that rail access to the repository site will be unavailable to support system
operating conditions and receipt rates, the acceptance rates above will not apply and will, instead, be based on the
availability of truck transportation capability.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and 3.2.1C, as flowed down through the MGR-RD (DOE 2008
[DIRS 184999]), Sections 3.1.1.J and 3.1.1.K. This text is appropriate and allocated to the repository surface
nuclear facilities, BOP, Subsurface Facility, and mechanical handling systems. Although specific dates have been
eliminated from the previous ramp-up table as they rely on annual funding, NRC licensing, and other conditions
outside of contractor’s control, the years identified are not specifically requirements on the contractor. Since
operations of the various repository facilities are dependent on DOE funding and authorization of construction of
the facilities, the dates have been considered as changed by DOE in the annual work plans authorized each fiscal
year (FY). CBCNOO3 to Revision 002 provided this change.]

2.2.1.3 SNF Ratio

The repository shall be designed for the expected commercial SNF receipt rates identified in Section 2.2.1.2 in each
year of operation, such that at least 90% of the SNF planned for acceptance that year are received in TAD canisters
and no more than 10% are received as uncanistered assemblies in a cask or a DPC in rail or truck transportation
casks.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1C.2, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.1.K. It is also included in Baseline Change Proposal (BCP) YMP-2006-053 (BSC 2006
[DIRS 177483]), Block 11, Page 12 of 1159 provides for a technical assumption that 90-95% of commercial waste
will be received in TAD canisters. Although it specifies a 90/10 split, the design of individual facilities should
provide for a maximum credible capability for variations in the waste stream. Since the concept of the TAD
canister-based canister handling is new, it is reasonable to provide for some change in design capability. Different
capabilities will be defined separately. This requirement is sub-allocated to only the surface nuclear handling
facilities that handle commercial SNF; BOP, and mechanical handling system; the IHF is excluded. Whether or
not bare fuel assemblies are received in DPCs is not part of this requirement. IICD Volume 2 (DOE 2007 [DIRS
176810]), Section 3.1.2.1 also contains this information. CBCNOO3 to Revision 002 provided this change.]

2.2.1.4 Initial Operating Capability

The repository surface and subsurface facilities shall be designed and constructed in phases with an IOC phase.
Because the availability of DOE funding and prioritization for project construction authorizations are outside BSC
control, the timing for achieving IOC is as specified by DOE and not considered a requirement on BSC. The I0C
includes an IHF, a CRCF (CRCF-1), a WHF, an Aging Pad, and supporting surface and subsurface facilities that
are capable of receiving the waste types listed in Criterion 2.2.1.1 at the rates specified in Criterion 2.2.1.2. The
Receipt Facility and additional CRCFs are required to meet the ramp-up throughput rates.

[Although CO Letter, (Hamilton-Ray 2006 [DIRS 177484]), 2nd paragraph, provided direction to implement a
particular baseline schedule for facility operations, with modification provided by BCP YMP-2006-053 [DIRS
177483], Block 11, Page 5 of 1159, the revised schedule is in Section 2.2.1.10. These dates will be used for
planning and allocating throughput among the various facilities. CRD (DOE 2007 [DIRS 182960]), Section 3.5C,
as flowed down through the MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.1.1.K, 3.1.1.AA, and 3.2.14.F. An
Aging Pad is required to be constructed to provide holding capability prior to emplacement. This criterion
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previously overlapped with Criterion 2.2.2.4. However, with the latest revision to the CRD, this is being
consolidated. This also supersedes the modular criterion previously in 2.2.2.4. CBCNOO3 to Revision 002
provided this change.]

2.2.1.5 Material Inclusion

The repository shall be designed and constructed to accommodate the emplacement of 70,000 MTHM of SNF and
HLW, as specified in the NWPA, as amended [DIRS 100016]. The repository shall not preclude, subject to
approval of a license amendment, the ability to accept additional quantities of nuclear waste up to the projected
inventory in the Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent
Nuclear Fuel and High Level Waste at Yucca Mountain, Nye County, Nevada (DOE 2002 [DIRS 155970]).

[CRD (DOE 2007 [DIRS 182960]), Section 3.5B, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.12.A, provides for determining an available repository area to contain additional waste and
for facilities that could have a life expectancy longer than the initial 25-year receipt period with proper
maintenance and replacement. CBCNOO3 to Revision 002 provided this change.]

2.2.1.6 Retrievability of Waste

The geologic repository operations area (GROA) shall be designed to preserve the option of waste retrieval
throughout the period during which waste is being emplaced and thereafter, until the completion of a performance
confirmation program and NRC review of the information obtained from such a program. The GROA shall be
designed so that any or all of the emplaced waste could be retrieved on a reasonable schedule starting at any time
up to 50 years after waste emplacement operations are initiated.

[10 CFR 63.111(e)(1)-(3) [DIRS 185674], as flowed down through the MGR-RD (DOE 2008 [DIRS 184999]),
Section 3.1.1.AN. This requirement may not preclude decisions by the NRC to allow backfilling in part, or all of,
or permanent closure of the GROA before the end of the period of design for retrievability. A reasonable schedule
for retrieval is one that would permit retrieval in about the same time as that required to construct the geologic
repository operations area and emplace waste. CBCN003 to Revision 002 provided this change.]

2.2.1.7 Not Used
2.2.1.8 Not Used
2.2.1.9 GROA Boundaries

The Geologic Repository Operations Area means a high-level radioactive waste facility that is part of a geologic
repository, including both surface and subsurface areas, where waste handling activities are conducted.

The GROA surface area boundary is the demarcation of the full extent of the Protected Area fence line within
which the nuclear facilities handle and process the high-level radioactive wastes (HLW) for disposal, the restricted
areas outside this fence line, and the Protected Area fenced areas around the surface structures for the Subsurface
Ventilation System.

The facilities required to be located inside the GROA include (non-exclusively) the IHF, CRCF-1, CRCF-2,
CRCF-3, WHEF, Receipt Facility, the Aging Facility, Protected Area security stations (entry/exit control points),
CCCF, and EDGF.

The GROA subsurface area includes ramps from the North, South, and North Construction Portals entrances to the
access mains; the access mains, the emplacement drifts, and the inlet and exhaust shafts.

[10 CFR 63.2 [DIRS 185674], Definitions, provides the initial sentence. Although BCP YMP-2006-053 [DIRS
177483], Block 11, Page 7 of 1159 initially only specified a couple of nuclear facilities within the GROA, it did not
list all the necessary facilities or provide a sufficient boundary for the GROA. TMRB-2008-007 (BSC 2008 [DIRS
184963]) provides management direction to refine the definition of the GROA. This GROA definition leaves the
remaining BOP Facilities, such as the Administration Facility, the Utilities Facilities, and the Craft Shop, that are
located outside the PA fence as still part of the repository facilities, but just not part of the GROA. The LA will
request licensing of the full extent of the GROA. The Protected Area Fence line and the restricted areas outside the
Protected Area fence line will demarcate the portion of the GROA where waste handling operations are occurring
and where NRC shall regulate repository operations. DOE has authority to self regulate on the site outside the
GROA, and in those areas of the GROA that are not performing waste handling operations.]
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2.2.1.10 Schedule Information

The IHF and a portion of emplacement drifts in Panel 1 will be available for operations April 29, 2016.
Construction complete for initial operations is scheduled for June 8, 2016, with IHF already operational and the
WHF, CRCF-1, and the first portion of the Subsurface Facility providing the remainder of the IOC on March 31,
2017. The Receipt Facility is scheduled to be operational on April 30, 2018. CRCF-2 is scheduled to become
operational February 28, 2020 and CRCF-3 on December 24, 2021.

[Although BCP YMP-2007-001 [DIRS 178867] OCRWM Level 0, 1, and 2 Milestones (Page 5 of 5) includes this
information, these are the dates to be used for planning purposes and for allocating throughput among the various
facilities. BCP YMP-2006-060 [DIRS 177878] Section 1.5.12 incorporated the initial emplacement drifts into
Panel 1.]

2.2.1.11 Repository TAD System Interface

The repository shall receive the TAD transportation cask systems and dispose of the TAD canisters, as described
by the Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS
181403]).

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1L specifically provides direction to comply with the TAD
specification. Although this requirement provides for the entire repository, these requirements have been sub-
allocated to each facility that must receive the transportation systems and handle the canisters, including the
CRCFs that transfers TADs into waste packages, the WHF that will package the TAD canisters, the Receipt
Facility that will receive the casks and pass through the canisters, Aging Facility that will provide for the TAD
aging, the BOP that will receive all the transportation systems into the GROA, the WNNRF that will receive empty
TAD canisters for loading in the WHF, the Mechanical Handling System that will handle each component and
specifically provide shielded transfer casks, the Non-Nuclear Handling System that will prepare the TAD canisters
to be loaded in the WHF, the Cask/Canister/Waste Package Process System that will prepare the casks including
venting and draining, and the commercial SNF waste packages that will contain the TAD canisters. Allocation is
not made to the IHF, as the TAD waste stream will not be handled there.]

2.2.2 General Requirements

2.2.2.1 Commercial Technologies

The repository shall utilize proven commercial technology to the maximum extent practical, including facilities and
equipment previously reviewed and accepted by the NRC, as appropriate, which will satisfy the intended function
of any SSC.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1M, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.1.AG. CBCNOO3 to Revision 002 provided this change.]

2.2.2.2 NRC Allowed Wastes

The repository shall only receive and dispose of SNF or HLW that is approved by license or certificate granted by
the NRC under the NWPA, as amended [DIRS 100016]. The repository facilities and equipment are not subject to
the treatment, storage, and disposal (TSD) facility requirements under the Resource Conservation and Recovery
Act of 1976 [DIRS 103936].

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1E, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Sections 3.1.1.N and 3.1.1.0. Waste Acceptance System Requirements Document (WASRD) (DOE 2007
[DIRS 169992]) Section 4.2.2 specifically indicates the repository waste stream will not contain any hazardous
materials subject to RCRA. CBCNO0O03 to Revision 002 provided this change.]

2.2.2.3 Storage and Transportation Technologies

The repository shall be designed to accommodate TAD canisters, DPCs, DOE SNF standardized canisters; naval
SNF canisters; HLW canisters; multi-canister overpacks (MCO), and limited quantities of bare SNF assemblies.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.1.P. CBCNOO3 to Revision 002 provided this change.]
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2.2.2.4 Not Used

[This criterion was consolidated into Criterion 2.2.1.4 with the changes to CRD (DOE 2007 [DIRS 182960]),
Section 3.5C, as flowed down through the MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.AA. CBCNOO3 to
Revision 002 provided the update to the MGR-RD.]

2.2.2.5 Environmental Impact Statement Area

The surface facilities shall be located within the area analyzed for and described in the Final Environmental Impact
Statement for a Geologic Repository for the Disposal Spent Nuclear Fuel and High-Level Radioactive Waste at
Yucca Mountain, Nye County, Nevada (DOE 2002 [DIRS 155970]).

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.A. Statement revised slightly to identify the Final
Environmental Impact Statement document. CBCNOO3 to Revision 002 provided this change.]

2.2.2.6 Potential Preclosure Period

The repository shall be designed not to preclude permanent closure (for the full range of preclosure operating
conditions) for up to 300 years after the start of waste emplacement.

[CRD (DOE 2007 [DIRS 182960]), Section 3.5D, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.12.B. CBCNOO3 to Revision 002 provided this change.]

2.2.2.7 Receipt, Emplacement, and Preclosure Periods

The repository shall be designed for a 25-year receipt period and a 50-year emplacement period. This emplacement
period defines the duration of the preclosure period for the surface facilities as 50 years. The additional ventilation
required defines the duration of the preclosure period for the subsurface facilities as 100 years.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Pages 8 and 12 of 1159. Although specific preclosure period
durations are defined, facility operational needs and specific facility design lifetimes are not included in this
requirement. It is expected that specific facility and the repository area design, operations, and maintenance needs
will extend beyond these time periods. Specific extended operational requirements cannot be determined at this
time and will have to be evaluated as long-term institutional needs are realized.]

2.2.3 Safety and Protection Requirements

There are no specific nuclear safety design basis requirements allocated to the repository. All requirements from
the Preclosure NSDB (BSC 2008 [DIRS 184200]), will be considered for potential application to the current
facilities and systems and allocated to those specific facilities and systems in subsequent chapters.

2.2.3.1 Preclosure Radiation Standards

The following subsections identify the radiological performance requirements for the repository during the period
of facility operations and prior to the permanent closure of the repository.

2.2.3.1.1 Exposure Protection Function

The GROA shall provide protection against radiation exposures and releases of radioactive material through
permanent closure.

[10 CFR 63.111(a) [DIRS 185674]. This applies to all facilities at the repository and is not repeated for each
facility or system.]
2.2.3.1.2 Radiation Design

The GROA must meet the radiation design requirements of 10 CFR 20 [DIRS 185675], Standards for Protection
Against Radiation through permanent closure.

[10 CFR 63.111(a)(1) [DIRS 185674]. Specific design requirements from 10 CFR 20 are included in the Project
Design Criteria Document (PDC) (BSC 2007 [DIRS 179641]), Section 4.10, for the Nuclear Discipline. All
disciplines must follow these requirements. This applies to all facilities at the repository and is not repeated for
each facility or system.]

000-3DR-MGRO0-00300-000-003 Page 12 of 330 October 2008


http:3.1.1.AA

Basis of Design for the TAD Canister-Based Repository Design Concept

2.2.3.1.3 Demonstration of Radiological Performance

The repository shall be designed such that, by analysis, it can be demonstrated that normal operations at the
repository will and do occur in compliance with 10 CFR 63 [DIRS 185674], Subpart K requirements before the
NRC grants or continues a license for DOE to receive and possess radioactive material.

[10 CFR 63.203. This programmatic requirement cannot be performed by individual facilities or systems and is
only allocated to the repository.]

2.2.3.1.4 Normal Operational Public Exposure

The repository shall be designed such that during normal operations and for Category 1 event sequences, the annual
total effective dose equivalent (TEDE) (hereafter referred to as "dose") to any real member of the public located in
the “general environment” beyond the boundary of the repository shall not exceed an annual dose of 15 mrem
(0.15mSv) and to any real member of the public located beyond the boundary of the repository, but not in the
“general environment” shall not exceed an annual dose of 100 mrem (1.0 mSv).

[10 CFR 63.111(a)(2), 10 CFR 63.202, and 10 CFR 63.204 [DIRS 185674]. This requirement is significantly less
than but meets the requirements of DOE Order 5400.5 [DIRS 103956], Chapter II 1.a (100 mrem). Normal
operations include (a) management and storage (as defined in 40 CFR 191.02 [DIRS 184252]) of radioactive
material that (1) is subject to 40 CFR 191.03(a); and (2) occurs outside of the Yucca Mountain repository but
within the Yucca Mountain site; and (b) Storage of radioactive material inside the YMP repository. For this
purpose, storage is defined in section 10 CFR 63.202, a citation to 40 CFR 191 is indirect reference only. This is a
programmatic requirement that cannot be performed by individual facilities or systems and, thus, is only allocated
to the repository. This dose limit is for the “whole body”. The general environment is “everywhere outside the
Yucca Mountain Site, the Nellis Air Force Range, and the Nevada Test Site" in accordance with 10 CFR 63.204.
The Nellis Air Force Range is presently known as the Nevada Test and Training Range. Exposure of individuals
outside the site boundary, but not in the “general environment” is controlled by 10 CFR 20.1301 [DIRS 185675].
For members of the public in the YMP general environment, the dose performance objective of 10 CFR 63.204
provides a more restrictive dose criteria than provided by the performance objectives of 40 CFR 191.3(a) and
DOE O 5400.5, Chapter I 1.c that were previously included in Criterion 2.2.3.1.7. The more restrictive criterion
from 10 CFR 63.204 negates the need to specify separate whole body, thyroid, critical organ, or any organ
criterion.]

2.2.3.1.5 GROA Aggregate Preclosure Exposures

The GROA shall be designed so that, taking into consideration Category 1 event sequences and until permanent
closure has been completed, aggregate radiation exposures and the aggregate radiation levels in both restricted and
unrestricted areas, and the aggregate releases of radioactive materials to unrestricted areas, will be maintained
within the limits in Sections 2.2.3.1.2 and 2.2.3.1.4 (above).

[10 CFR 63.111(b)(1) [DIRS 185674]. This programmatic requirement cannot be performed by individual
facilities or systems and is only allocated to the repository.]

2.2.3.1.6 Category 2 Event Sequence Radiation Limits

The GROA shall be designed so that, taking into consideration any single Category 2 event sequence and until
permanent closure has been completed, no individual located on, or beyond, any point on the boundary of the site
will receive, as a result of the single Category 2 event sequence, the more limiting of a TEDE of 5 rem (0.05 Sv), or
the sum of the deep dose equivalent and committed dose equivalent to any individual organ or tissue (other than the
lens of the eye) of 50 rem (0.5 Sv). The lens dose equivalent may not exceed 15 rem (0.15 Sv), and the shallow
dose equivalent to skin may not exceed 50 rem (0.5 Sv).

[10 CFR 63.111(b)(2) [DIRS 185674]. This programmatic requirement cannot be performed by individual
facilities or systems and is only allocated to the repository. Although the values of the criterion for the "sum of the
deep dose equivalent and committed dose equivalent to any individual organ or tissue (other than the lens of the
eye)" and the "shallow dose equivalent to skin" were previously 10 times less than the regulatory limits to assure
complying with the regulations, the latest revision of the WASRD (DOE 2007 [DIRS 169992]), Section 4.4.5,
applies the 10 CFR 63.111(b)(2) criterion specifically to the naval SFC. Since the WASRD application now
specifically allows submission of a constituent waste stream to be above the previously conservative limits, the
criterion is restored to the original levels from 10 CFR 63.111(b)(2).]

2.2.3.1.7 Not Used
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2.2.3.1.8 Drinking Water Pathway Radiation Dose

The repository shall be designed to provide a level of protection for persons consuming the public water to receive
an effective dose equivalent greater than 4 mrem (0.04 mSv) in a year. Combined radium-226 and radium-228 shall
not exceed 5x10° micro Ci/ml and gross alpha activity (including radium-226 but excluding radon and uranium)
shall not exceed 1.5x10® micro Ci/ml. The liquid effluents from DOE activities shall not cause private or public
drinking water systems downstream of the facility discharge to exceed the drinking water radiological limits in 40
CFR 141, National Primary Drinking Water Regulations [DIRS 184251].

[DOE O 5400.5 [DIRS 103956], Chapter Il 1.d provides for the entire requirement and 40 CFR 141 is only a
reference. This programmatic requirement cannot be performed by individual facilities or systems and is only
allocated to the repository.]

2.2.3.1.9 Public Dose from Radiological Air Emissions

The repository shall be designed and operated to constrain air emissions of radioactive material to the environment,
excluding radon-222 and its daughters, such that the individual member of the public likely to receive the highest
dose will not be expected to receive a TEDE in excess of 10 mrem (0.1 mSv) per year from these emissions.

[10 CFR 20.1101(d) [DIRS 185675] and DOE O 5400.5 [DIRS 103956] Chapter Il 1.b. An operational dose
constraint is an action level for the operational radiation protection program above which appropriate actions are
required to prevent recurrence. Design provisions shall be provided to support compliance with this operational
constraint. This programmatic requirement cannot be performed by individual facilities or systems, and is only
allocated to the repository.]

2.2.3.1.10 Hazardous Air Pollutants - Radionuclides

The repository facilities outside the GROA (such as Plant Heating and Cooling System facilities) shall be designed
to ensure emissions of radionuclides, other than radon but including iodine, to the ambient air shall not exceed
those amounts that would cause any member of the public to receive in any year an effective dose equivalent of 10
mrem/yr.

[40 CFR 61.92 and 40 CFR 61.102(a) [DIRS 177522] provide duplicative standards and the rest of 40 CFR 61
provides for design and operations. This programmatic requirement cannot be performed by individual facilities
or systems and is only allocated to those repository facilities outside the GROA. Facilities inside the GROA are
under NRC jurisdiction and are not required to comply with these regulations on radionuclides. Radon is
specifically excluded from this requirement. Although 40 CFR 61.102 (a) specifically does not apply to NRC
Licensees, it is the same standard as that which does apply.]

2.2.3.1.11 Hazardous Air Pollutants - lodine

The repository facilities outside the GROA (such as Plant Heating and Cooling System facilities) shall be designed
to ensure that emissions of iodine to the ambient air shall not exceed those amounts that would cause any member
of the public to receive in any year an effective dose equivalent of 3 mrem/yr.

[40 CFR 61.102(b) [DIRS 177522] provides the standard and the rest of 40 CFR 61 provides for design and
operations. This programmatic requirement cannot be performed by individual facilities or systems and is only
allocated to the repository facilities outside the GROA. Facilities inside the GROA are under NRC jurisdiction and
are not required to comply with these regulations on radionuclides. Although 40 CFR 61.102 (b) specifically does
not apply to NRC Licensees, it was not provided for in 40 CFR 61.92 and does provide an acceptable standard.]

2.2.3.1.12 Radon Exposure Minimization

The repository facilities shall minimize naturally occurring radon exposure to a degree consistent with the risk to
personnel. The repository shall limit radon exposures by using design features and shall provide airborne
monitoring for radon.

[Although this criterion was originally allocated only to the BOP facilities, it should apply to any of the repository
facilities, and was thus moved from Section 9.10. Radon exposures are not controlled under NRC regulations.]

2.2.3.1.13 Transportation Cask Unloading

The repository shall route any cask transporting canistered CSNF or DOE SNF which is damaged in transit or
whose delivery has been delayed 30 days beyond its scheduled receipt (or an alternative delay period that has been
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shown to allow pressure build up that exceeds the manufacturer’s specifications) for sampling and remediation.

[10 CFR 71.35(c) [DIRS 185678] requires that any application for fissile material shipment must include special
controls and precautions for transport, loading, unloading, and handling and any proposed special controls in
case of an accident or delay. Thirty days was selected until a specific need is analyzed for the delay. Alternately the
30-day period can be modified based on transportation delays that cause gas build up exceeding the cask
manufacturer’s specifications. Although special controls are not specified, for ALARA considerations it is prudent
to sample the cavity gas to evaluate whether damage has occurred that would potentially make problems for
releases before releasing the cavity gas to the HVAC system. Although requirements are not yet available from the
DOE, this CSNF requirement is also applied to DOE SNF. When received, DOE requirements will be evaluated.
DOE SNF will not be received in the WHF unless remediation is required. The WHF is the repository facility
designated for remediation activities. Although the Engineering Study Transportation Cask Gas Sampling
Requirements Analysis, (BSC 2007 [DIRS 181530]) has determined the need for this requirement, it does not
provide any direction before receipt into the nuclear facilities. Although the study only requires gas-sampling
capability in the WHF and cask venting in the others, project direction is to have the capability in each nuclear
Jacility (Slovic 2007 [DIRS 184156]).]

2.2.3.2 Postclosure Radiation Standards

The following requirements identify the radiological requirements for the long-term performance of the repository
(i.e., for the period following permanent closure of the repository).

2.2.3.2.1 Public Radiological Exposure

The engineered barrier system shall be designed so that, working in combination with natural barriers, there is
reasonable expectation that, for 10,000 years following disposal, the reasonably maximally exposed individual
receives no more than an annual dose of 15 mrem (0.15 mSv) from releases from the undisturbed Yucca Mountain
disposal system.

[10 CFR 63.113(b) and 10 CFR 63.311 [DIRS 185674]. This programmatic requirement cannot be performed by
individual facilities or systems and is only allocated to the repository. This criterion was corrected in response to
CR 10425.]

2.2.3.2.2 Release of Radionuclides into the Environment

The engineered barrier system shall be designed so that, working in combination with natural barriers, there is
reasonable expectation that, for 10,000 years following disposal, releases of radionuclides into the accessible
environment are within the performance objectives of the geologic repository (the following limits on radionuclides
in the representative volume of groundwater):
e Combined radium-226 and radium-228 are less than 5 picocuries per liter (including natural background)
e Gross alpha activity (including radium-226 but excluding radon and uranium) is less than 15 picocuries per
liter (including natural background)
e Combined beta and photon emitting radionuclides are less than 4 mrem (0.04 mSv ) per year to the whole
body or any organ, based on drinking 2 liters of water per day from the representative volume (excluding
natural background).

[10 CFR 63.113(c) and 10 CFR 63.331 [DIRS 185674], Table I-Limits on Radionuclides in the Representative
Volume. This programmatic requirement cannot be performed by individual facilities or systems and is only
allocated to the repository. This criterion was corrected in response to CR 10425.]

2.2.3.3 Atmospheric Quality Requirements

The following additional requirements apply during construction, operations, and preclosure periods of the
repository.

2.2.3.3.1 Atmospheric Discharges

Repository activities that result in discharges to air, such as boiler operations, diesel-powered pumps, etc., shall
limit the discharges of sulfur oxides, 10- and 2.5-micrometer particulates, carbon monoxide, ozone, nitrogen
dioxide and lead such that the repository complies with the requirements of 40 CFR 50, Protection of
Environment: National Primary and Secondary Ambient Air Quality Standards [DIRS 184250].
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[40 CFR 50.4, 50.5, 50.6, 50.7, 50.8, 50.9, 50.10, 50.11, and 50.12 are the sections that provide the standards.
The repository will also be monitored for nitrogen oxide and total carbon to ensure emissions are limited in the
subsurface and enclosed facilities. This programmatic requirement cannot be performed by individual facilities or
systems and is only allocated to the repository.]

2.2.3.3.2 Hazardous Air Pollutants - Beryllium
The repository shall be designed to ensure emissions to the atmosphere from stationary sources subject to the

provisions of 40 CFR 61, National Emission Standards for Hazardous Air Pollutants [DIRS 177522], shall not
exceed 0.022 1b (10 grams) of beryllium over a 24-hour period.

[40 CFR 61.32(a) provides the standard and the rest of 40 CFR 61 provides for design and operations. This
programmatic requirement cannot be performed by individual facilities or systems and is only allocated to the

repository.]
2.2.4 Miscellaneous Requirements

2.2.4.1 Collection of Solid Wastes

All repository facilities that generate solid waste shall provide for the efficient and safe collection, and for the
interim storage of, the anticipated volume of solid waste to be generated within the facility. This space shall be
easily cleanable and maintainable.

[40 CFR 243.200-1(d) [DIRS 184246].]
2.2.4.2 Seismic Monitoring Equipment

The repository shall provide instrumentation or other means to detect and record the occurrence and severity of
seismic events.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.4.5. Since the repository will have hazardous
materials, the contractor/operator is required to provide this equipment. This requirement is implemented through
Chapter 27.]

2.2.4.3 Handicap Access

Each repository building or part of a building shall be designed, constructed, or altered so as to be readily
accessible to and usable by handicapped persons.

[10 CFR 1041.151 [DIRS 185682]. This criterion will not be repeated for each repository facility.]
2.2.4.4 Nuclear Facility Design

Nuclear facilities shall be designed with multiple layers of protection to prevent or mitigate the unintended release
of radioactive materials to the environment.

Facilities shall be sited and designed in such a manner that gives adequate protection for the health and safety of
the public and for workers, including those at adjacent facilities, from the effects of potential facility accidents
involving the release of radioactive materials. All nuclear facilities with uncontained radioactive materials (as
opposed to material contained within drums, grout, and vitrified materials) shall have means to confine them.

[The first two paragraphs of DOE O 420.1A [DIRS 159450], Contractor Requirement 4.1.1.2 calls for these
criteria. Defense in depth shall include: sitting, minimization of material at risk, the use of conservative design
margins and quality assurance; the use of successive physical barriers for protection against the release of
radioactivity; the provision of multiple means to ensure critical safety functions (those basic safety functions
needed to control the processes, maintain them in a safe state, and to continue and mitigate radioactivity
associated with the potential for accidents with significant public radiological impact), the use of equipment and
administrative controls which restrict deviations from normal operations and provide for recovery from accidents
to achieve a safe condition; means to monitor accident releases required for emergency responses; and the
provision of emergency plans for minimizing the effects of an accident.

Confinement will act to minimize the spread of radioactive materials and the release of radioactive materials in
facility effluents during normal operations and potential accidents. For a specific nuclear facility, the number and

arrangement of confinement barriers and their required characteristics shall be determined on a case-by-case
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basis. Factors that shall be considered in confinement system design shall include type, quantity, form, and
conditions for dispersing the material. Engineering evaluations, trade-offs, and experience shall be used to
develop practical designs that achieve confinement system objectives. The adequacy of confinement systems to
effectively perform the required functions shall be documented and accepted through the SAR.]

2.2.4.5 Land Reclamation

Lands disturbed by the repository shall be reclaimed following the Reclamation Implementation Plan (YMP 2001
[DIRS 154386]) as established in the Final Environmental Impact Statement for a Geologic Repository for the
Disposal of Spent Nuclear Fuel and High-Level Waste at Yucca Mountain, Nye County, Nevada (DOE 2002
[155970]), Sections 2.1.2.4,4.1.3.2, 4.1.3.3, and 4.1.4.4 to ensure that there are no preclosure disturbances that will
impact postclosure performance.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627)], Table 1, item # 09-04.]

2.2.4.6 Joint Convention Principles

The repository shall comply with the applicable principles of the Joint Convention on the Safety for Spent Fuel
Management and on the Safety of Radioactive Waste Management (INFCIRC/546) [DIRS 171935].

[CRD (DOE 2007 [DIRS 182960]), Section 3.1.1E and MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.AM.
CBCNO0O03 to Revision 002 provided this change.]

2.2.4.7 Services and Equipment

Physical services and equipment shall be provided at a level of availability and quality consistent with operational
requirements. Sufficient space and means to maintain physical services and equipment shall be provided, including
but not limited to:

Spare parts

Tools (calibrated and non-calibrated)

Instruments (calibrated and non-calibrated)

Machining

Carpentry

Welding

Instrument laboratory

Piping

Electrical power distribution

Heavy equipment repair

Manipulator repair

Security systems repair

[Project Operational and Performance Requirements (PO&PR) (BSC 2008 [DIRS 185008]), Section 2.7.22.
Allocated to the repository because of the multiple facilities that must be serviced including the nuclear facilities.]

2.2.4.8 Equipment Availability

The facility equipment at a level of availability and quality to assure operational constraints can be performed shall
be maintained.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.23. Allocated to the repository because of the multiple facilities
that must be serviced including the nuclear facilities.]

2.2.4.9 Equipment Radiation Damage

The facility equipment shall be protected from radiation damage, to the extent practicable, under normal and off-
normal conditions.

[PO&PR (BSC 2008 [DIRS 185008]), Section 3.2.1. Allocated to the repository because of the multiple facilities
that must be serviced including the nuclear facilities.]
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2.2.4.10 Personnel Decontamination

The capability shall be provided to decontaminate personnel. Personnel decontamination shall be performed at the
work location in predetermined stations or in occupational medical facilities, as necessary.

[PO&PR (BSC 2008 [DIRS 185008]), Section 3.2.2 and 2.7.6. Allocated to the repository because of the multiple
facilities that must be serviced including the nuclear facilities.]

2.2.4.11 Use of Temporary Shielding on Transportation Casks

Transportation packages at the MGR shall meet the worker and public radiation protection standards of 10 CFR
71.47(b) [DIRS 185678], taking credit only for shielding permanently attached to the cask. Any temporary
shielding shall conform to the requirements of the NRC and U.S. Department of Transportation (DOT) prior to its
use.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.1. Supplemental shielding attached to a conveyance or to
a support skid may be used to meet special circumstances that may arise from time to time, advance notification
will be provided and delivery will be delayed until special procedures and equipment are in place.]

2.2.4.12 Cask As-Shipped and Certified Configuration

Transportation casks received into the GROA will remain in their as-shipped and certified configuration until they
enter a GROA surface facility for processing and unloading.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.1. The IICD defines the package to mean the packaging
together with its radioactive contents as presented for transport, where packaging means the assembly of
components necessary to ensure compliance with the packaging requirements of 10 CFR 71 [DIRS 185678]. It
may consist of one or more receptacles, absorbent materials, spacing structures, thermal insulation, radiation
shielding, and devices for cooling or absorbing mechanical shocks. (It can be read that spacing structures are the
personnel barriers.) The vehicle, tie-down system, and auxiliary equipment may be designated as part of the
packaging. Although processing and unloading casks in the GROA will be carried out in accordance with the 10
CFR 63 [DIRS 185674] license requirements, which will include demonstration of acceptable reliability, this
demonstration is not part of the design criterion.]

2.3 Conformance Verification
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Table 2-1. TAD Canister-Based Repository Conformance Verification

Criterion Preliminary Verification Method
Number Description NA Analyses Exam Demo | Review | Test
2211 Repository Maximum Regulatory X
Capaaty
2.21.2 Annual Receipt Rates X
221.3 SNF Ratio X
221.4 Initial Operating Capability X
221.5 Material Indusion X
221.6 Retrievability of Waste X
221.7 Not Used - - - -- -- --
2.2.1.8 Not Used — — — -- -- --
2.21.9 GROA Boundaries X
221.10 Schedule Information X
221.11 Repository TAD System Interface X
2221 Commerdal Technologies X
2222 NRC Allowed Wastes X
2223 Storage and Transportation Technologies X
222.4 Not Used — — — -- -- --
2225 Environmental Impact Statement Area X
222.6 Potential Predosure Period X
2227 Receipt, Emplacement, and Preclosure X
Periods
2.23.11 Exposure Protection Function X
22312 Radiation Design X
22313 Demonstration of Radiological X
Perfomance
223.14 Normal Operational Public Exposure X
22315 GROA Aggregate Preclosure Exposures X
22316 Category 2 Event Sequence Radiation X
Limits
223.17 Not Used - - - - -- -
22318 Drinking Water Pathway Radiation Dose X
22319 Public Dose from Radiological Air X
Emissions
223.1.10 Hazardous Air Pollutants — Radionuclide s X
223.1.11 Hazardous Air Pollutants — lodine X
223.112 Radon Exposure Minimization X
223.113 Transportation Cask Unloading X
2.2.3.21 Public Radiological Exposure X
223.22 Release of Radionudides into the X
Environment
2.2.3.31 Atmospheric Discharges X
223.32 Hazardous Air Pollutants — Beryllium X
224.1 Collection of Solid Wastes X
224.2 Seismic Monitoring Equipment X
224.3 Handicap Access X
2.24.4 Nuclear Facility Design X

000-3DR-MGRO0-00300-000-003

Page 19 of 330

October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

Table 2-1. TAD Canister-Based Repository Conformance Verification (Continued)

Criterion Preliminary Verification Method
Number Description NA Analyses Exam Demo | Review | Test

2245 Land Reclamation X
224.6 Joint Convention Principles X
224.7 Services and Equipment X
2.24.8 Equipment Availability X
224.9 Equipment Radiation Damage X
224.10 Personnel Decontamination X
224.11 Use of Temporary Shielding on X

Transportation Casks
2.24.12 Cask As-Shipped and Certified X

Configuration
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3 Initial Handling Facility
3.1 Overview

3.1.1 Introduction

The IHF provides processing capability for a portion of the DOE managed waste stream. The waste stream for the
IHF is limited to naval SNF canisters and DOE HLW canisters. Waste brought in to the IHF is transferred directly
to a waste package, the waste package is welded closed and is sent out for emplacement.

Primary waste receipt into the IHF is via rail service; however, if rail is not available, legal- or over-weight truck
(LWT or OWT, respectively) transportation casks may deliver DOE HLW canisters one at a time. (Unless
specifically annotated in a criterion, all reference to LWT or OWT will be cited as LWT only but include OWT).
Naval SNF canisters will only be shipped via rail. (Heavy-haul vehicles will not be received at the repository.)

The IHF shall provide space for mechanical handling systems necessary to receive and inspect transportation casks,
remove the transportation casks from their conveyance, prepare the transportation casks for unloading, and transfer
the contents of the transportation casks into waste packages. Once a waste package is loaded, it is then sealed,
down-ended, and transferred to the transport and emplacement vehicle (TEV). Unloaded transportation casks are
prepared for return to the national transportation system within the IHF cask receiving area.

In addition, the IHF provides space and layout for industrial and radiological safety systems; limited operational
control and monitoring, safeguards and security systems, fire protection systems, ventilation systems, and utility
systems. The IHF also provides the required space and layout for maintenance and administrative support, if
required.

3.1.2 System Classification

The THF has been classified as ITS because there are Category 2 events that could occur in the IHF and features of
the facility to prevent, reduce the frequency, or mitigate consequences. The structure is ITS because it reduces the
frequency of building collapse which maintains the waste form container integrity and maintains personnel
shielding. Rails for the TEV (inside the Waste Package Loadout Room), rails for the waste package transfer
trolley, shield doors (including anchorages), cask port slide gate, waste package port slide gate, and cask
preparation platform are ITS.

Rails for the commerecial railcars (inside the building), ALARA shielding features, IHF loadout platforms, and
waste package transfer carriage docking station are non-ITS. The IHF does not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the system SSCs and Appendix B, Table B-1 provides the functions. CBCN002 to Revision 002 provided this
change.]

3.2 Functional and Performance Requirements and Bases
3.2.1 Mission Requirements

3.2.1.1 Direct Access

The IHF shall be designed to have direct rail and truck access to handle transportation casks for unloading into
waste packages.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.B. This requirement is allocated to the surface nuclear
handling facilities and BOP. Although this requirement also calls for overpacks, they will not be utilized in the
IHF. CBCNOO03 to Revision 002 provided this change.]

3.2.1.2 Annual Receipt Rates

The IHF shall be designed to be capable of receiving sealed canisters and repackaging into waste packages for
disposal at the rate of:
o A receipt rate of 4 rail shipments of 6 railcars (each shipment) with a single transportation cask on each
railcar containing one naval SNF canister (24 annually) during full-scale, steady-state operations.
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o A performance goal of 200 HLW canisters per year, not to interfere with the naval SNF canister receipt rate,
received individually in LWT or OWT shipments, one canister per cask.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and 3.2.1C.1 Note 5 as flowed down through the MGR-RD
(DOE 2008 [DIRS 184999]), Sections 3.1.1.J, 3.1.1.K, and 3.1.2.K; IICD Volume 1 (DOE 2008 [DIRS 185688])
Specific Assumption 5.2 #2 specifies only rail will be used for Naval SNF while Section 9.4 also provides for naval
receipt rate. Nuclear Facilities Receipt Rate Requirements Analysis Engineering Study (BSC 2007 [DIRS
181547]), Section 2.1, provides the specific annual receipt rates for the IHF. WASRD (DOE 2007 [DIRS
169992]), Section 4.2.3B provides for receiving sealed disposable naval canisters and Section 4.2.4 provides for
receiving sealed canisters of solid HLW. CBCNO00S to Revision 002 provided the update for the IICD Volume 1.

The IHF scope is to handle all naval SNF canister receipts. Although there is a ramp-up capability expected to
occur through steady-state operations (after planned year 5), the IHF maximum capability will provide for the
desired performance. The nominal annual receipt rate for naval SNF canisters is 15 per year by rail. The IHF
shall be designed for this maximum receipt of 24 naval SNF canisters per year, which will accomplish the nominal.

The requirement for naval shipments of six casks is derived from the turnaround requirement of six naval casks, as
required in the MGR-RD, Sections 3.1.2.K. In addition, MGR-RD, Sections 3.1.1.J states in the notes that the
NNPP activities can prepare up to 24 naval SNF canisters annually for shipment to the MGR. Thus, four
shipments per year of six casks equate to a maximum of 24 naval SNF transportation casks per year.

For DOE HLW, this capability will provide for the entire project first-year receipts of DOE HLW canisters. DOE
HLW canisters from the Savannah River Site (SRS) are specified as an initial waste form for the IHF in BCP YMP-
2006-043 (BSC 2006 [DIRS 177485]), Block 11, Description Page 1 and BSC Letter attachment Page 1 (3 of 32).
Other short DOE HLW canister types are specified in following requirements (TMRB-2007-069 (BSC 2007 [DIRS
184140]) provide project direction to eliminate the long HLW canisters from the IHF to address lift height
restrictions in Criterion 3.2.1.9.9. Long HLW canisters are handled in the CRCF’s). The scope of the IHF does not
include receiving and repackaging of DOE SNF canisters or commercial SNF. MGR-RD (DOE 2008 [DIRS
184999])], Section 3.1.2.H and 3.1.2.1 provide specific direction that the naval canisters and the M-290 cask
system will only be handled in the IHF (not CRCFs). CBCN0OO03 to Revision 002 provided the update to the MGR-
RD. ]

3.2.1.3 Receive Transportation Casks

The IHF shall be designed with the capability to receive the following transportation casks; handle the naval and
HLW canisters; and manage the associated site-generated waste stream:

e Naval M-290,

¢ General Atomics (GA)-4,

e GA-9,

¢ Nuclear Assurance Corporation (NAC)-LWT, and

e HLW canisters shall be received in casks certified by the NRC.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.H provides specific direction that the naval canisters and
the M-290 transportation cask system will only be handled in the IHF (not the CRCFs). The remaining cask
varieties are listed to assure that the IHF can accommodate truck shipments of HLW casks containing a single
canister and rail shipments of naval casks containing a single canister. Eventual receipt capability for receiving
DOE HLW in rail-based cask systems is not currently available to sufficiently include here. The other casks were
identified in the Interface Control Document for the Transportation System and the Mined Geologic Disposal
System Surface Repository Facilities and Systems for Mechanical and Envelope Interfaces Between the Surface
Facility Operations and the Waste Acceptance and Transportation Office (CRWMS M&O 1998 [DIRS 101648]),
Table 7.2 and assumptions in Section 5). Although the above referenced document was written for a previous
design, its inputs are still the best available. Transportation System Requirements Document (TSRD) (DOE 2006
[DIRS 181305]), Section 3.2.1.1c, identifies the transportation casks to be utilized in accordance with 10 CFR 71
[DIRS 185678]. Although the IHF shall be designed to receive and handle the GA-4/9 and NAC LWT cask systems
as surrogates for other necessary, but currently undeveloped transportation cask systems designed for canisters of
HLW, this criteria should NOT be construed as requiring the IHF to receive or handle any uncanistered SNF for
which those transportation casks systems are currently licensed. Dimensions of M-290 naval shipping cask are
found on Figure C-2 of IICD Volume 1 (DOE 2008 [DIRS 185688]). CRD (DOE 2007 [DIRS 82960]), Section
3.2.1G provides for the new text for associated waste stream. Although the IICD Volume 2 (DOE 2007 [DIRS
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176810]), Section 3.1.2 and Appendix B, Table B-1, identifies the GA-4/9 and NAC-LWT casks for bare fuel, they
have also been discussed for HLW canisters with cask modifications. CBCNOO3 to Revision 002 provided the
update to the MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

3.2.1.4 Naval Cask Turnaround Times

The IHF shall turn around (receive, unload, and return to service) a rail shipment of six naval casks in less than 42
days (six weeks).

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.K and IICD Volume 1 (DOE 2008 [DIRS 185688]), Section
9.4. This transportation requirement does not apply to the CRCFs. The remaining facilities will not have
responsibility for naval SNF canisters. The BOP would have responsibility for part of this requirement within the
main receiving area. The processing may overlap such that the two canisters are in the IHF at the same time.
PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3 refers to the IICD Volume 1 criterion. CBCNOO3 to Revision
002 provided the update to the MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume

1.]
3.2.1.5 DHLW Cask Turnaround Time

The THF shall be designed for a target transportation cask turnaround time for casks containing DHLW canisters
from receipt from the national transportation system to return to the national transportation system in less than 7
days.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3 applies to the other nuclear handling facilities. The naval
casks turnaround time has been provided for via separate direction (Requirement 3.2.1.4).]

3.2.1.6 Maximum Naval Quantities

The IHF shall be designed to process a maximum of 400 naval SNF canisters. The breakout of the 400 canisters
will be 310 that will be placed into naval long waste packages and 90 that will be placed into the naval short waste
packages.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1B Note 5 as flowed down through the MGR-RD (DOE 2008
[DIRS 184999]), Section 3.1.2.J provides specific direction that the naval canisters and the M-290 transportation
cask system will only be handled in the IHF (not CRCFs). The previously identified quantity of naval SNF
canisters (300) has been revised by DOE in this latest direction. Since the repository plan is for all naval SNF to
pass through the IHF, it is the only facility allocated in this requirement. CBCNO0O3 to Revision 002 provided the
update to the MGR-RD.]

3.2.1.7 Transportation Cask Return
The IHF shall ensure that, after removal of their radioactive material, transportation casks meet the following
criteria before being returned to the CRWMS transportation element:

e Conform to its Certificate of Compliance,

e Fissile material and fissile material packaging exemption requirements in 10 CFR 71.15(a)-(f) [DIRS
185678] and the requirements of 10 CFR 71, Packaging and Transportation of Radioactive Material,

e 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications,
Emergency Response Information, and Training Requirements [DIRS 184241],

e 49 CFR 173, Shippers--General Requirements for Shipments and Packagings [DIRS 184242], for class 7
(radioactive) materials 173.401-173.477,

e Levels of non-fixed radioactive contamination on external surfaces shall be ALARA per 10 CFR 71.87(i).
(Accessible external surfaces include the cask, impact limiters, personnel barrier, tie-down, transport
frame, and transport vehicle),

e Accumulations of 15 grams or more of fissile material shall be removed from the transportation casks,

e  The interior of unloaded transportation casks shall be visually inspected prior to closure and shall be free
of debris and other foreign materials to the extent practical, comply with the appropriate transportation
requirements, and

e  Until modified by calculations or analyses, the combined gamma and neutron dose rate contribution from
SNF measured at the basket top end plane over an open, unloaded transportation cask shall be no more
than 35 mrem/hr without further evaluation of the fissile content limit of 49 CFR 173.453.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.4, IICD Volume 1 (DOE 2008 [DIRS 185688]), Sections 9.2
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and 9.2.1, 10 CFR 71.15 and PO&PR (BSC 2008 [DIRS 185008]), Sections 2.1.8, 2.1.9, and 2.1.10. The IHF will
be returning transportation casks to the transportation element. The other nuclear facilities are also allocated in
this requirement. CBCNOO3 to Revision 002 provided the update to the MGR-RD and CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

3.2.1.7.1 Naval Cask Contamination

The IHF shall return naval transportation casks to the naval transportation system meeting naval surface
contamination limits. The exterior and interior of the naval cask must not have removable contamination in excess
of:
1. 1000 disintegrations per minute (dpm)/100 cm? for non-fixed beta- and gamma-emitting radionuclide
contamination
2. 110 dpm/100 cm? for alpha-emitting radionuclides.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 9.2.1. CBCNO0S to Revision 002 provided the update to the
1ICD Volume 1.]

3.2.1.7.2 DOE Cask Contamination

The IHF shall return DOE transportation casks to the DOE transportation system meeting DOE surface
contamination limits. The exterior and interior of the DOE cask must not have removable contamination in excess
of:

1. 22,000 dpm/100 cm? for non-fixed beta and gamma-emitting radionuclide contamination

2. 2200 dpm/100 cm? for alpha-emitting radionuclides.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 9.2.1. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

3.2.1.8 Remediation

The THF shall be designed to include adequate space, tools, and radiation protection features (shielding, radiation
monitors, HVAC confinement zones) to allow the repair and rework of canisters and waste packages or space to
safely segregate the nonconforming item until a resolution can be developed and implemented.

Damaged canisters shall be inspected to determine the severity of damage

Nonconforming naval SFCs shall be segregated and staged in transportation casks

Non-conforming HLW shall be reworked, as appropriate, to meet waste package loading requirements.
Non-conforming HLW and SNF shall be staged in transportation casks.

Once (or if) recovery from the off-normal condition has been completed, the naval SNF or HLW shall be
returned to the processing operations.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159. The bulleted items are provided from the PO&PR
(BSC 2008 [DIRS 185008]), Sections 2.4.3, 2.4.4, 2.4.6, 2.4.7 (return to operations), and 2.4.8 (for the
confinement part). Currently, IHF does not have space to safely segregate nonconforming items. A project change
will have to be initiated to address the methodology as referenced in BCP YMP-2006-053.]

3.2.1.9 Waste Acceptance Requirements

3.2.1.9.1 Read Canister Labels

The IHF shall be designed to allow reading the naval and HLW canisters' legible, unique identifier that is
permanently attached to the canister and to provide for recording information for the traceability to the permanent
records of the canister and its contents.

[WASRD (DOE 2007 [DIRS 169992]) Sections 4.4.4 for naval SNF and 4.8.7 for HLW canisters. Naval SNF is
only handled in the IHF. The mechanical handling system is also allocated in this requirement.]

3.2.1.9.2 Cask Hook Weight
The IHF shall be designed for the maximum hook weight for any lift of the loaded rail cask of 600,000 Ibs.

[Naval transportation cask weight is the primary driver for this requirement. As specified in the IICD Volume 1
(DOE 2008 [DIRS 185688]), Figure B-4 identifies 200 tons for HLW and DOE SNF casks and Figure C-2
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identifies 295 short tons for the naval casks (including cask rigging). While preliminary weights of the M-290 cask
are 295 tons, this requirement has been set at 300 tons (changed to Ibs). CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

3.2.1.9.3 Canister Lifting Fixture

The THF shall conduct all vertical lifts and horizontal translations of naval SNF canisters while suspending the
canisters from above via their lifting features.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.4.2. Naval SNF is only handled in the IHF. The mechanical
handling system is also allocated in this requirement.]

3.2.1.9.4 Naval Canister Thermal Limit

The THF shall be designed for naval SNF canisters with a maximum thermal power of 11.8 kW (4.03 x 1004
BTU/hr) at the time of acceptance into the repository. The IHF design and operational controls (such as limiting
combustion sources, natural or artificial cooling, and proximity to other heat sources) shall ensure that naval spent
nuclear fuel time at temperature conditions are not exceeded as follows:

e The IHF design and emplacement operational controls will be established to ensure that the analyzed
naval SNF canister surface temperature will not exceed 400°F from the time of detensioning the
transportation cask closure until completion of emplacement of the naval waste package in the
emplacement drift. The overall duration of these handling operations shall not exceed 30 days.

e The mean frequency of breaching a naval SNF canister due to a fire event is less than 1 in 10,000 over the
preclosure period.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.4.9. This requirement is allocated only to the IHF and the waste
package design. IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.2 provides the new criterion text on

time at temperature conditions. The 400°F limit does not apply in the event of a fire involving the naval SNF
canister. CBCN008 and CBCNO014 to Revision 002 provided this change.]

3.2.1.9.5 Lifting HLW Canister

The IHF shall be designed to lift the standard vitrified HLW form borosilicate glass sealed inside an austenitic
stainless steel canister from a concentric neck and lifting flange.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.1.4 describes the waste form and Section 4.8.5 provides for the
lifting from the flange. IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13 also provides for the canister and
concentric neck. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

3.2.1.9.6 HLW Canister Size

The IHF shall be designed to accommodate the HLW form that can stand upright without support on a flat
horizontal surface and fit without forcing into a right-circular, cylindrical cavity 25 in (64 cm) diameter and 9.88 ft
(3.01 m) length.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.3. Although the canisters are nominally referred to as 10 ft
long canisters, the actual dimensions are less than 10 ft. Figure C-7 (for DWPF) of the IICD Volume 1 (DOE 2008
[DIRS 185688]) document canister dimensions smaller than the cavity. TMRB-2007-069 (BSC 2007 [DIRS
184140]) provides project direction to eliminate the long HLW canisters from the IHF to address lift height
restrictions in Criterion 3.2.1.9.9. Long HLW canisters are handled in the CRCFs. CBCNOOS to Revision 002
provided the update to the IICD Volume 1.]

3.2.1.9.7 HLW Canister Weight
The IHF shall be designed to receive and handle filled HLW canisters with a weight not to exceed 5,512 1b.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.4. IICD Volume 1 (DOE 2008 [DIRS 185688]), Table A-1
provides the weight for the short HLW canisters. TMRB-2007-069 (BSC 2007 [DIRS 184140]) provides project
direction to eliminate the long HLW canisters from the IHF to address lift height restrictions in Criterion 3.2.1.9.9.
Long HLW canisters are handled in the CRCFs. CBCNOOS to Revision 002 provided the update to the [ICD
Volume 1.]
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3.2.1.9.8 HLW Canister Grapple

The IHF shall provide for canister grapples for HLW:
1. The Producer shall provide a grapple design suitable for use in loading or unloading a transportation cask
with a standard 9.9 ft (3.0 m) HLW canister
2. The grapple, when attached to the hoist and engaged with the flange, shall be capable of moving the
canistered waste form in the vertical direction
3. The grapple shall be capable of being remotely engaged with and remotely disengaged from the HLW
canister flange
4. The grapple shall be capable of being engaged or disengaged while remaining within the projected diameter
of the waste form canister
5. The grapple shall include safety features that prevent inadvertent release of a suspended canistered waste
form.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.5. TMRB-2007-069 (BSC 2007 [DIRS 184140]) provide
project direction to eliminate the long HLW canisters from the IHF to address lift height restrictions in Criterion
3.2.1.9.9. Long HLW canisters are handled in the CRCFs.]

3.2.1.9.9 HLW Canister Drop Capability

The IHF shall not lift HLW canisters higher than 23 ft (7 m) above a flat, essentially unyielding surface without
breaching or dispersing radionuclides. Lift height limits can be exceeded provided that energy-absorbing material
is used to limit the impact energy to that of the drop height limit.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.8.]
3.2.1.9.10 HLW Canister Thermal Limit

The IHF shall be designed to receive, transfer, and package canisters containing HLW with a total heat generation
rate not to exceed 1,500 watts per canister at the year of shipment.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.13. The requirement identifies a higher thermal output for
these canisters than expected. "Request for Updated U.S. Department of Energy (DOE) Canister Thermal Output
Limits in Support of Repository Design (EM-FMDP-06-006)" (Arenaz 2006 [DIRS 176668]) identified the
expected thermal maximums.]

3.2.1.9.11 Not Used
3.2.1.9.12 Not Used
3.2.1.9.13 Not Used
3.2.1.9.14 Cask Sizes

The IHF shall be designed to receive casks having dimensions that do not exceed the following:
1. Rail casks for HLW
a. With impact limiters attached: 340 in. long by 144 in. diameter
b. With impact limiters removed but with trunnions attached: 240 in. long by 108 in. diameter (at the
trunnions)
c. If the trunnions are removable, the maximum diameter of the cask body: 103.05 in.
2. Truck casks for HLW
a. With impact limiters attached: 245 in. long by 96 in. diameter
b. With impact limiters removed: 200 in. long by 48 in. diameter (at the trunnions).
3. Rail Casks for naval M-290 Casks
With impact limiters attached: 375 in. long by 128 in. diameter
With impact limiters removed (Cask unloading length): 345 in. long
Cask body with or without trunnions: 108 in.
Shipping clearance envelope: AAR Plate F
Crane hook weight: 590,000 lbs.

oo oe

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Figures B-4 for DOE HLW casks and C-2 for naval casks.
Designing for 340 in. long DOE casks with impact limiters ensures meeting the 336 in. specified on IICD Figure B-
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4. The IICD does not currently provide dimensions for the truck casks in Section 7.2 or figures. Therefore,
previous numbers will remain. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

3.2.1.9.15 Rail Carrier Size

The IHF shall be designed to receive only flatbed or drop-center rail cars with dimensions less than or equal to
those of Association of American Railroads (AAR) Plate F dimensions. Railcar design will meet the following
maximum values:

e  Railcar width of 128 in. (AAR Plate F),

e Railcar outside length (estimated) of 90 ft, and

e Railcar deck height above rails of (not currently available).

[1ICD Volume 1 (DOE 2008 [DIRS 185688]), Section 7.3, Appendix B, Figure B-2 and Appendix C, Figure C-1.
While the railcar must conform to the AAR Plate F dimensions (AAR 2004 [DIRS 169910)), the IHF shall also
comply with the largest diameter transportation cask for naval SNF. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

3.2.1.9.16 Railroad Shipments

The IHF shall be designed to receive transportation casks containing SNF and HLW by directly receiving railroad
shipments made under AAR standards. The transportation cask system, including impact limiters, tie-downs, and
other related transportation equipment, shall be compatible with AAR Plate F dimensions. The combined cask and
railcar carrier (gross railcar, cask, skid, and impact limiters) shall not exceed 65,750 Ib gross weight per axle (e.g.,
263,000 Ib gross weight for a 4 axle railcar; 394,500 Ib for a 6-axle railcar; or 526,000 Ib for an 8-axle railcar).
The maximum combined cask and railcar carrier weight for shipments of naval SNF shall not exceed 789,000 Ib.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Appendix B, Figure B-2 and Appendix C, Figure C-1. In the IICD,
the maximum weight of a loaded transporter is 528,600 Ib for an 8-axle railcar. AAR 2004 [DIRS 169910]
provides the specifics to define Plate F. CBCN00S to Revision 002 provided the update to the IICD Volume 1.]

3.2.1.9.17 Truck Dimensions

The IHF shall be designed to receive truck-based transportation casks containing HLW and empty waste packages
on trucks and trailers with the following maximum characteristics:
e LWT with the combined legal-weight of the cask and truck carrier not exceeding a tandem axle gross weight
of 34,000 1b and an overall gross weight of 80,000 1b.
o OWT with the combined weight of the truck/cask carrier being greater than 80,000 lbs gross vehicle weight,
but not more than 90,000 to 105,000 lbs depending on the particular state transited.
o LWT or OWT flatbed trailers with a maximum width of 102 in.
o LWT or OWT flatbed trailers with a maximum length of 53 ft.

[Heavy-haul vehicles have been eliminated per IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption
5.2 #1. Sections 7.2 and Figure B-1 provides information for LWT Transportation Systems that are bounded by
rail. 1ICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 provides trailer dimensions for the LWT and
OWT. A state may not limit the length of a semitrailer in a truck tractor-semitrailer combination to less than 48 ft
or less than a grandfathered length. Although the grandfathered length limit is 53 ft for the State of Nevada,
approximately half of the remaining states limit trailer length to 48 ft. Handling of the empty waste packages in the
IHF partially satisfies requirements of PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.9. CBCNOOS to Revision
002 provided the update to the IICD Volume 1.]

3.2.1.9.18 Canister Leak Rate

The IHF shall receive HLW canisters that are sealed and considered leak tight with gas leak rates shall be less than
1x10* ref-cc/sec (6.10x10 in3/sec).

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.6.]

000-3DR-MGRO0-00300-000-003 Page 27 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

3.2.1.9.19 Tamper-Indicating Seal Removal

The IHF shall be designed to remove any tamper indicating seals or locks from transportation casks and/or
associated conveyances for strategic SNM.

[10 CFR 70.51 [DIRS 185684], 10 CFR 73.26 [DIRS 185680], and WASRD (DOE 2007 [DIRS 169992]), Sections
4.2.9.4 and 4.2.9.B.]

3.2.1.10 Personnel Barriers

The IHF shall provide for removal or retraction of personnel barriers from around the cask while in the preparation
areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688], Section 8.1. Personnel barriers are generally cages placed around
the transportation system cask barrel and between the impact limiters to restrict personnel access to the cask
surface. Personnel barriers will be included as part of the transportation system by the Regional Servicing
Contractor or NNPP, as applicable. Personnel barrier details, such as fastener and lifting connections
dimensions, for transportation systems to be used to ship the DOE Office of Environmental Management (DOE-
EM) and naval SNF and DOE HLW are not currently available based on the stage of transportation system design
or specification. Since personnel barrier details are not currently available, interface parameters are not included
at this time. This criteria also meets PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002
provided the update to the IICD Volume 1.]

3.2.1.11 Impact Limiters

The IHF shall provide for removal of impact limiters from the cask while in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688], Section 8.2 Impact limiters are energy-absorbing cylindrical,
conical, or domed structures affixed at the ends of the transportation system casks during shipment. They will be
included as part of the transportation system by the Regional Servicing Contractor or NNPP, as applicable.
Impact limiter details, such as fastener and lifting connections dimensions, for transportation systems to be used to
ship DOE-EM and naval SNF and DOE HLW, are not currently available based on the stage of transportation
system design or specification. Since impact limiter details are not currently available, interface parameters are
not included at this time. This criteria also meets PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to
Revision 002 provided the update to the IICD Volume 1.]

3.2.1.12 Hold-down Features

The IHF shall provide for removing the hold-down features while the cask is in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.3. Hold-down features are used to restrain the movement
of the cask on the transportation system skid. They may consist of straps circling the cask body that are bolted to
the skid or pillow blocks or clamps that are bolted around the cask trunnions. Strap type hold-down features
restrain only vertical movement of the transportation cask on the skid and require additional features to restrain
horizontal movement. Pillow block and clamp type hold-down features restrain vertical and horizontal movement
of the transportation cask on the skid. The hold-down features will be included as part of the transportation system
by the Regional Servicing Contractor or NNPP, as applicable. The hold-down feature details, such as fastener and
lifting connection dimensions, for transportation systems to be used to ship DOE-EM and naval SNF and DOE
HLW, are not currently available based on the stage of transportation system design or specification. Since hold-
down feature details are not currently available, interface parameters are not included at this time. This criteria
also meets PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002 provided the update to
the IICD Volume 1.]

3.2.2 General Requirements

3.2.2.1 Emergency Management

The IHF shall provide for an operating room or area that shall be capable of conducting emergency management
functions appropriate to the repository.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.2 provided agreement that an area within the
nuclear facility shall perform the appropriate functions of control rooms when activated for emergency
management activities. |
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3.2.2.2 Service Life

Design, construction, and maintenance of the IHF shall incorporate standard materials and practices appropriate for
the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criteria 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of
1159 specifies the duration of the preclosure period for the surface facilities as 50 years.]

3.2.2.3 Classification and Type
The IHF shall be designed as a Use and Occupancy Classification F-2 and Type of Construction 1B.

[This requirement was applied to the previous design concept. Since IHF is similar in function to the previous
facilities, it should have the same classification and construction.]

3.2.2.4 Not Used

3.2.2.5 lICD Volume 1 Compliance

The IHF design shall comply with the agreements established under the IICD Volume 1 (DOE 2008 [DIRS
185688]) to ensure compatibility of naval SNF and HLW waste forms with repository surface facility interfaces,
including canister handling interfaces, and compatibility between transportation equipment (e.g., transporters) and
transported items (e.g., casks and canisters) with mechanical and envelope interfaces.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1H, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.2.B. This requirement is allocated to all facilities handling transportation system
components and waste forms from DOE. Yucca Mountain Project Conceptual Design Report TDR-MGR-MD-
000014 [DIRS 176937] Section A3.1 lists naval SNF and HLW as the types of wastes processed in the IHF.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD and CBCNOO0S to Revision 002 provided the update
to the IICD Volume 1.]

3.2.2.5.1 Dimensions

Dimensions for transporters and transportation system casks and canisters are measured at a temperature of 70°F +
8°F unless otherwise specified.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumption 5.1 #1. Many of the IICD figures contain
measurements that include tolerance stackups including for thermal expansion. Specific use of the

temperature/tolerance stackups is only noted on the appropriate figures. CBCN0OOS to Revision 002 provided the
update to the IICD Volume 1.]

3.2.2.5.2 Transportation Cask Handling

The IHF shall be designed to receive transportation system casks in a horizontal orientation, rotate the casks to a
vertical orientation, (either while still on their conveyance or after removal from their conveyance) and then handle
the casks while in the vertical orientation. After removing the transportation cask from the transporter, the vertical-
handling concept includes moving and lifting transportation casks, removing canisters from transportation casks,
and loading canisters into waste packages.

[HICD Volume 1 (DOE 2008 [DIRS 185688]), Basis Assumption 5.1 #2a. MGR-RD (DOE 2008 [DIRS 184999]),
Section 3.1.2.D. CBCNO0O03 to Revision 002 provided the update to the MGR-RD and CBCNOQOS to Revision 002
provided the update to the IICD Volume 1.]

3.2.2.5.3 No Skid Removal

The IHF shall be designed to handle rail or LWT transportation systems directly. Potential interfaces, including
generic buildings and gates at the IHF, are provided in the IICD Volume 1 (DOE 2008 [DIRS 185688]). Rail casks
acquired by DOE will be delivered on intermodal handling skids. Truck casks will be delivered without handling
skids.

[IICD Volume 1, Specific Assumption 5.2 #3 and Section 7.4. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section

3.1.11.1 & 2 provides the statement that truck casks will not have skids. CBCNOO0S to Revision 002 provided the
update to the IICD Volume 1.]
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3.2.2.5.4 Disposable Canister Acceptance

The IHF shall be designed to handle only those DOE HLW and naval SNF transportation system casks and related
canisters meeting CRWMS acceptance criteria.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #15. CBCNOOS to Revision 002 provided
the update to the IICD Volume 1.]

3.2.2.5.5 No Handling Canister Contents

The IHF shall be designed to handle only the DOE HLW and naval SNF canisters, and not be designed to handle
the canister contents.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #6 and Section 10.3.1. The contents of
disposable canisters will not require handling at the repository. Internal configuration details will not be provided
for naval SNF. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

3.2.2.5.6 Canister Disposability Evaluations

The IHF shall be designed to handle naval SNF canisters that meet applicable disposability requirements with
welded covers/lids.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #8 and WASRD (DOE 2007 [DIRS
169992]), Section 4.2.3.B. All disposable canisters received containing naval SNF will have been evaluated to
demonstrate that they meet applicable disposability requirements for disposable canisters. CBCNOOS to Revision
002 provided the update to the IICD Volume 1.]

3.2.2.5.7 Not Used

3.2.2.5.8 Cask Responsibilities

The IHF shall be designed to accommodate the DOE HLW and naval SNF casks as specified in Figures B-4 and C[
2 of the IICD Volume 1 (DOE 2008 [DIRS 185688]), respectively.

[IICD Volume 1, Section 9.1. The cask is the foundation of the transportation system for carrying HLW and naval
SNF to the repository. The memorandum of agreement (MOA) between OCRWM and DOE-EM (Roberson and Chu
2003 [DIRS 171933]) currently specifies that the HLW cask will be designed, NRC certified, and fabricated (with
the rest of the transportation system) by OCRWM. The MOA between OCRWM and NNPP (Bowman and Itkin
2000 [DIRS 150730]) currently specifies that these responsibilities for the naval SNF cask lie with NNPP. DOE-
EM developed a transportation system concept as potential inputs for future repository design activities. It has
also been suggested that OCRWM may contract transportation services for DOE and HLW to a regional service
contractor. 1IICD Figure B-4 now provides for an interface at the DOE-EM sites with the potential CRWMS
transportation system cask and provides some inputs for development of the IHF and Figure C-2 provides for the
naval cask. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

3.2.2.5.9 Naval SNF Canister Integrity

The IHF design and operational controls (such as minimizing the probability and consequences of a drop and
protection from external event sequences) shall ensure that any event sequence affecting the structural integrity of a
naval SNF canister will meet the requirements of 10 CFR 63.111(b)(2) [DIRS 185674] identified in Criterion
2.2.3.1.6. The design and operational controls will allow demonstration that the mean frequency of breaching a
naval SNF canister is less than 1 in 10,000 for each preclosure initiating event over the preclosure period, including
the following:
e A flat-bottom drop of the naval SNF canister into the open transportation cask or waste package from no
more than 40 ft.
e A drop of a canister lift adapter weighing no more than 5 tons onto the top surface of the naval SNF
canister in an open transportation cask or waste package from no more than 10 ft.
e A drop of a transportation cask containment cover or restraint onto the naval SNF canister inside an open
transportation cask from no more than 40 ft.
e A drop of a waste package inner vessel lid weighing no more than 2 tons onto the naval SNF canister
inside an open waste package from no more than 40 ft.
e A collision of a naval SNF canister against the inside surface of the canister transfer machine during
horizontal transit of no more than 75 ft/min.

000-3DR-MGRO0-00300-000-003 Page 30 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

e An [HF building collapse affecting the naval SNF canister or transportation cask.

e Lightning strikes, tornadoes, missile impacts, high winds, and aircraft impacts affecting the naval SNF
canister or transportation cask while in the IHF.

e Any explosion, owning to any failure mode, which causes a breach of the naval SNF canister while in the
IHF.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.3 provides this criterion text. The subsurface
criterion is applied in Chapter 8. OCRWM will demonstrate that the last three items are expected to occur at a
frequency of less than 1 in 10,000 over the preclosure period. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

3.2.2.5.10 Naval Canisters

The IHF shall be designed to handle and insert into a waste package both the long and short naval SNF canisters as
specified in the [ICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.1 and Figure C-6.

[IICD Volume 1, Section 10.3.1 and Figure C-6. CBCNOOS to Revision 002 provided the update to the [ICD
Volume 1.]

3.2.2.5.11 Naval SNF Canister Handling

The IHF shall be designed to lift and transfer the naval SNF canisters from the transportation cask directly to the
waste package without any intermediary staging or storage.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.1. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

3.2.2.5.12 Naval Canister Criticality Control

The IHF design and operational controls (such as nuclear isolation from other waste forms, moderator controls, and
minimizing neutron reflection) shall ensure that the naval spent fuel canister criticality potential preclosure
requirement identified in Section 10.A of the Naval Nuclear Propulsion Program Technical Baseline Document,
Revision 2 S5G Only (NNPP 2006 [DIRS 178258]), is met.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.1 provided this new criterion. Changes were made to
the text to correct the reference to the Naval Nuclear Propulsion Program Technical Baseline Document. This
criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.6.2. CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

3.2.2.5.13 Naval Canister Surface Radiation

The IHF design shall utilize the gamma and neutron fluxes on the surface of the naval SNF canister presented in
IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.4 and its Tables 4 and 5. The maximum on-contact
total (gamma and neutron) radiation levels at the top of the canister shall not exceed 100 mrem/hr.

[IICD Volume 1, Section 10.3.2.4, Tables 4 and 5, and Appendix C, Figure C-6. CBCNO0O0S to Revision 002
provided the update to the [ICD Volume 1.]

3.2.2.5.14 HLW Canisters

The IHF shall be designed to receive all vitrified HLW in sealed disposable canisters designed specifically for
vitrified HLW. The standard vitrified HLW form shall be sealed inside an austenitic stainless steel canister with a
concentric neck and lifting flange. The IHF shall receive only the short HLW canisters represented by the canisters
developed at the Defense Waste Processing Facility (DWPF) at SRS. See IICD Volume 1 (DOE 2008 [DIRS
185688]), Figure C-7. All systems designed to handle HLW canisters, during normal operations, shall ensure that
the maximum temperature of the vitrified glass does not exceed 400°C.

[IICD Volume 1, Section 13 and Figure C-7. Compliance with this requirement shall be shown to be achievable
for any SSC that relies on the performance of the vitrified glass HLW. This includes activities from the storage of
HLW canisters at the DOE-EM site through emplacement in the repository subsurface facilities. This requirement
is only allocated to the IHF and the CRCF's that will handle HLW canisters. TMRB-2007-069 (BSC 2007 [DIRS
184140]) provide project direction to eliminate the long HLW canisters from the IHF to address lift height
restrictions in Criterion 3.2.1.9.9. Long HLW canisters are handled in the CRCFs. CBCNOO0S8 to Revision 002
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provided the update to the [ICD Volume 1.]

3.2.2.5.15 DWPF HLW Canister Interface

The IHF shall be designed to receive and handle DWPF HLW canisters as specified in IICD Volume 1 (DOE 2008
[DIRS 185688]), Figure C-7.

[IICD Volume 1, Section 13.1. Figure C-7 and Table A-1, I-23 illustrates the dimensional interfaces for the DWPF
HLW canister. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

3.2.2.5.16 INL HLW Canisters
The IHF shall be designed to receive and handle Idaho National Laboratory (INL) HLW canisters.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13.3. The HLW canisters being considered for the INL have
not been specified but are conceptually thought to be similar to the DWPF HLW canisters. However, INL may
consider optimizing HLW shipping to the repository using both short and long canisters. The canister
alphanumeric identifiers are expected to be of an ID0000 series. CBCNOOS to Revision 002 provided the update to
the IICD Volume 1.]

3.2.2.5.17 WVDP HLW Canisters

The THF shall be designed to receive and handle West Valley Demonstration Project (WVDP) HLW canisters as
specified on IICD Volume 1 (DOE 2008 [DIRS 185688]), Figure C-9.

[IICD Volume 1, Section 13.4 and Figure C-9. IICD Table A-1, I-32 illustrates dimensional interfaces for the
WVDP HLW canister . The HLW from the WVDP is contained in canisters similar in gross external dimensions to
the DWPF HLW canisters. The fill neck and flange are wider and the canisters are loaded to a higher MTHM
equivalent than the standard HLW glass form being poured into the DWPF HLW canisters. Although canister
dimensional parameters are available, WVDP has not negotiated a contract with OCRWM for disposal of the
waste at the repository. Detailed information about the canisters may be obtained from Characteristics of
Potential Repository Wastes (DOE 1992 [DIRS 102588]). The canister alphanumeric identifiers shall be of a WV
000 series. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

3.2.2.6 Waste Package Preparation for Closure

The IHF shall prepare and perform waste package closure operations. This includes moving waste package from
loading areas to closure areas, as necessary.

[This criterion partially satisfies the functional requirement PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.25.]
3.2.3 Safety and Protection Requirements

3.2.3.1 NSDB Requirements

3.2.3.1.1 Structural Integrity

The IHF structure shall be designed to maintain building structural integrity to protect ITS SSCs inside the building
from external events and maintain building integrity to protect against building collapse onto waste containers
(safety function).
e The mean frequency of building collapse due to:
-~ winds less than or equal to 120 mph shall not exceed 1.0 x 10-%/yr.
-~ volcanic ashfall less than or equal to a roof load of 21 Ib/ft> shall not exceed 1.0 x 10-%/yr.
--  the spectrum of seismic events shall be less than or equal to 2.0 x 109 /yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items IH.01, IH.02 and IH.04. However,
TMRB-2007-011 (BSC 2007 [DIRS 182004]), TMRB Decision Proposal, Initial Handling Facility Seismic Design
Basis, documented a project decision to design the facility to DBGM-2 to eliminate the need to obtain a source
term for the naval SNF canister if the building structure collapsed onto the canister. It should be pointed out that
the wind values provided here are different than the basic wind gust and tornado wind defined for ITS SSCs in
Sections 6.1.3 and 6.1.4 of the PDC (BSC 2007 [DIRS 179641]). CBCN006 and CBCNO12 to Revision 002
provided this change.]
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3.2.3.1.2 Heliport Location

The IHF structure shall be designed to maintain building structural integrity to protect ITS SSCs inside the building
from external events (safety function).
e The IHF shall be located such that there is a distance of at least one-half mile between the IHF and the
repository heliport.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix B, Table B-1, Item IH.03.]
3.2.3.1.3 Moderator Control

Although there are no moderator control requirements necessary for the IHF specified in the Preclosure NSDB
(BSC 2008 [DIRS 184200]) Appendix B, Table B-1, the following constraints will be applied at the repository:

e All areas that will handle bare naval SNF canisters or naval SNF canisters contained in an unsealed
overpack (either waste package of transportation cask) will have sufficient moderator controls in place
such that no event sequence with a mean probability of occurrence of at least 1 in 10,000 during the
preclosure period will result in the accumulation of moderator within a breached naval SNF canister.

e Controls shall be incorporated so the only liquid neutron moderator materials present in any part of the
IHF, where handling of naval SNF canisters either bare or contained in an unsealed overpack occurs, are
water or other hydrogenous materials that are less effective moderators than water in the criticality
calculations. As an alternative, the presence of hydrogenous materials that are effective moderators is
only allowed when design features or administrative controls are implemented such that no event sequence
with a mean probability of occurrence of at least 1 in 10,000 during the preclosure period will result in the
accumulation of these hydrogenous materials in a breached naval SNF canister.

[LICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.1. CBCNOOS to Revision 002 provided the update to
the IICD Volume 1.]

3.2.3.1.4 TEV Rails Inside the IHF

The rails for the TEV inside the waste package loadout room shall protect against derailment of the TEV during
loading of a waste package [into the TEV] (safety function).
e  The mean frequency of TEV derailment due to the failure of the TEV rail system (at the loadout station)
due to the spectrum of seismic events shall be less than or equal to 1.0 x 10-%4/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Item IH.05. CBCNO0O06 to Revision 002
provided this change.]

3.2.3.1.5 Shield Doors

The IHF shield doors (including anchorages) shall be designed to protect against direct exposure of personnel,
preclude collapse onto waste containers, and protect against equipment shield door collapse onto a waste container
(safety functions).
e Equipment and personnel shield doors shall have a mean probability of inadvertent opening of less than or
equal to 1.0 x 109 per waste container handled.
e The mean frequency of collapse of equipment shield doors (including attachment of doors to wall and
frame anchorages) due to the spectrum of seismic events shall be less than or equal to 6.0 x 109 /yr.
e  An equipment shield door falling onto a waste container as a result of an impact from a conveyance shall
be precluded.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix B, Table B-1, Items IH.06 through 08. TMRB-2007-011
(BSC 2007 [DIRS 182004]), TMRB Decision Proposal, Initial Handling Facility Seismic Design Basis,
documented a project decision to design the facility to DBGM-2 to eliminate the need to obtain a source term for
the naval SNF canister if the building structure collapsed onto the canister. CBCNO06 to Revision 002 provided
this change.]

3.2.3.1.6 Port Slide Gates

The IHF cask port slide gate and waste package port slide gate shall be designed to protect against dropping a
canister due to a spurious closure of the slide gate, protect against direct exposure to personnel, preclude canister
breach, and preclude canister drop onto floor (safety functions).

e The mean probability of a canister drop resulting from a spurious closure of the slide gate shall be less
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than or equal to:
- 2.0 X 109 per transfer for the cask port slide gate.
- 4.0 x 10 per transfer for the waste package port slide gate.
e The mean probability of inadvertent opening of a slide gate shall be less than or equal to:
-- 1.0 X 10" per transfer for the cask port slide gate.
-- 2.0 X 10°% per transfer for the waste package port slide gate.

e Closure of the cask port slide gate and waste package port slide gate shall be incapable of breaching a
canister.

e The waste package port slide gate shall be incapable of opening without a waste package transfer trolley
with waste package in position to receive a canister.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix B, Table B-1, Items IH.HTC.01 through 07. CBCN006
and CBCNO12 to Revision 002 provided this change.]

3.2.3.1.7 Cask Preparation Platform

The IHF cask preparation platform shall be designed to protect against platform collapse (safety function).
e The mean frequency of collapse of the cask preparation platform due to the spectrum of seismic events
shall be less than or equal to 9.0 x 10-%4/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Item IH HMH.01. CBCNQ06 to Revision
002 provided this change.]

3.2.3.1.8 Waste Package Transfer Trolley Rails
In conjunction with the waste package transfer trolley, the IHF rails shall be designed to protect against a tipover of
the WPTT holding a loaded waste package and protect against rocking (which induces an impact into a wall) of a
WPTT holding a loaded waste package (safety function).
e The mean frequency of tipover of the WPTT due to the spectrum of seismic events shall be less than or
equal to 2.0 x 10-%/yr.,
e  The mean frequency of the rocking impact of the WPTT into a wall or column due to the spectrum of
seismic events shall be less than or equal to 2.0 x 10-%%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items H.IH.HL.05 and H.IH.HL.06. Also
see Chapter 13. Criterion that does not have a facility component (such as trolley speed) is not included here.
CBCNOO06 to Revision 002 provided this change.]

3.2.3.1.9 Reflector Materials

The IHF design and operations will ensure that the only reflector materials that will be in close proximity to the
naval SNF canister are:
e Concrete or steel alloy material of any thickness,
e Upto 5 in. of depleted uranium and 12 in. of polyethylene-based neutron shielding in close proximity to
the naval SNF canister, and
e  Five HLW canisters or one additional naval SNF canister.

The IHF design will ensure that:
e Any changes that introduce lead into the IHF design, to include parts fabricated of lead or lead-glass, or
requiring shielding windows of any kind, shall be coordinated with the NNPP,
e  During normal operations, no more than 2 naval SNF canisters will be present at a time in each [HF
handling area, and
e  The presence of more than 2 naval SNF canisters in the same building handling area has a probability of
less than 1 in 10,000 during the preclosure period.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.1. The subsurface emplacement area criterion is in
Chapter 8. CBCNOO0S to Revision 002 provided this change.]
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3.2.3.1.10 Non-ITS SSCs Interactions with ITS-SSCs

The IHF shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon failure could
prevent safety functions from being performed:
e have a probability of failure of less than 1.0 x 10%* over the preclosure period (as determined by
PCSA),
¢ will not damage the ITS component if not screened out, or
e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111 [DIRS 185674]
performance standard (as determined by PCSA).

The IHF shall be designed such that interactions between non-ITS SSCs and ITS SSCs shall include the dynamic
loads and displacements produced by both sets of SSCs up to the first anchor point beyond the interaction.
Additionally, either:

e The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,

e The collapse of the non-ITS shall not impair the integrity of the ITS SSC, or

e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs

subjected to the potential unacceptable interaction.
Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases the wording in NUREG-0800, Section 3.7.2., subsection 1.8 (NRC 1989 [DIRS
165111]). The discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section
3.7.3., subsection I1.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the
repository as it is not a reactor plant, the repository does have both non-ITS and ITS SSCs that should have the
same design considerations of the interactions. The specific criterion is contained in the PDC (BSC 2007 [DIRS
179641]), Section 6.1.10.2., for any non-ITS/ITS interactions. This requirement is commonly called the two-over-
one requirement.|

3.2.3.2 Fire Protection Requirements

3.2.3.2.1 Passive Fire Protection Features

The IHF shall be provided with passive fire protection in form of fire rated barriers, as determined in the Fire
Hazard Analysis (FHA).

[Initial Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185027]), Section 7.1.3.]

3.2.3.2.2 Automatic Fire Protection Features

The IHF shall be provided with automatic fire suppression and automatic fire alarm and detection systems
throughout the facility, as determined in the FHA.

[Initial Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185027]), Section 7.1.1.]

3.2.3.2.3 Manual Fire Protection Features

The IHF shall be provided throughout with portable fire extinguishers, Class III Standpipe systems, and manual
fire alarm pull stations, as determined in the FHA.

[Initial Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185027]), Section 7.1.2. Additionally, Fire
Protection for Operating Nuclear Power Plants, Regulatory Guide 1.189 [DIRS 155040], Section 3.4.1 provides
for "Interior manual hose installation should be able to reach any location that contains, or could present a fire
exposure hazard to, equipment important to safety with at least one effective hose stream" and specifies Class I1]
standpipes to accomplish that.]

3.2.3.2.4 Fire Resistant Materials

The THF shall be designed such that: electrical cabling and other exposed materials meet flame spread and other
related requirements; and equipment installed within the facility utilize non-combustible lubricants and hydraulic
fluids to the maximum extent practicable, as determined in the FHA. Vehicles entering the facility shall be limited
to 100 gallons of diesel fuel per vehicle.

[Initial Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185027]), Section 7.1.3.]
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3.2.3.2.5 Life Safety Provisions

The IHF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[Initial Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185027]), Section 7.1.4.]
3.2.3.2.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

3.2.3.3 Security Requirements
3.2.3.3.1 Physical Protection

Appropriate delays at doors and other access points, defensive positions, and mechanical controls on material
movement in the canister handling area shall be included in the design.

[10 CFR 73 [DIRS 185680]. Appropriate safeguard and security measures are implemented to protect the IHF and
the special nuclear materials (SNM) that are handled in the IHF. This requirement is applicable to the nuclear
handling facilities, Subsurface Facility, BOP, and S&S system.]

3.2.3.3.2 Access Controls

The IHF shall be designed to have access controls to allow access to only those individuals who are authorized to
enter the facility.

[10 CFR 73.51(b)(2)(ii) [DIRS 185680]. DOE M 470.4-2 [DIRS 178562] Chapter VIIL.2 specifies access controls
for areas including for those areas in the IHF. This requirement is applicable to the nuclear handling facilities,
Subsurface Facility, BOP, and S&S system.]

3.2.3.3.3 Interior Intrusion Detection

The THF shall be designed to have interior intrusion detection to detect and assess unauthorized penetration or
activities within the facility and/or provide remote visual observations to ensure breaches in the security area
boundaries for those S&S interests under intrusion detection system (IDS) protection are detected and alarms are
annunciated.

[10 CFR 73.51(b)(2)(iii) and (d)(3) [DIRS 185680] provides for the base requirement and DOE M 470.4-2 [DIRS
178562], Chapter VII.2.b provides additional text. This requirement is applicable to the nuclear handling
facilities, Subsurface Facility, BOP, and S&S system.]

3.2.3.3.4 Loss of Control

The IHF physical protection system shall be designed to protect against loss of control of the facility that could be
sufficient to cause a radiation exposure exceeding the dose as described in 10 CFR 72.106 (b) [DIRS 185679].

[10 CFR 73.51(b)(3) [DIRS 185680] This requirement is applicable to the nuclear handling facilities, Subsurface
Facility, BOP, and S&S system.]

3.2.3.3.5 Physical Barriers

The IHF building walls shall provide the second permanent physical barrier for the storage of SNF and HLW
offering substantial penetration resistance to control, deny, impede, or delay unauthorized access.

[10 CFR 73.51(d)(1) [DIRS 185680] provides for the base requirement and DOE M 470.4-2 [DIRS 178562],

Chapter IX.4 through IX.8 adds specific criteria. This requirement is applicable to the nuclear handling facilities,
Subsurface Facility, BOP, and S&S system.]
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3.2.3.3.6 lllumination

The IHF shall be designed to provide for illumination, sufficient to permit adequate assessment of unauthorized
penetrations of or activities within the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680]. This requirement is applicable to the nuclear handling facilities, Subsurface
Facility, BOP, and S&S system.]

3.2.3.3.7 Secure Storage

The IHF shall be designed to, if required, store S&S interests requiring secure storage in vaults, vault-type rooms,
vault-type-room complexes, and/or General Services Administration (GSA) approved security containers.

[DOE M 470.4-2 [DIRS 178562], Chapter XI.1.a. This requirement is applicable to the nuclear handling
facilities, Subsurface Facility, BOP, and S&S system.]

3.2.4 Miscellaneous Requirements

3.2.4.1 Surveys and Inspections

The IHF shall be designed to provide space and equipment necessary to remotely perform radiological surveys of
waste packages and transportation casks, and to perform security inspections of the transportation cask subsystems,
surveys of sealed waste packages to identify physical damage to the corrosion barrier and to ensure they are
suitable for emplacement.

[PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.24, 2.2.29, 2.2.30. and 2.2.31.]

3.2.4.2 Survey and Decontamination

The IHF shall be designed to support limited survey and decontamination capability for transportation casks and
waste packages.

[10 CFR 20.1501(a) [DIRS 185675] requires survey and monitoring. No significant levels of contamination are
expected in the IHF. However, in the event that transportation casks or waste packages are surveyed and found to
have surface contamination, decontamination shall be performed by the limited capability afforded in the facility.
In conjunction with the Radiation/Radiological Monitoring System (See Chapter 28), the IHF shall provide a
means to perform radiological analysis on samples (smears, air, process, etc) where equipment and material must
be surveyed to show compliance with applicable limits prior to release from restricted areas. The process must be
capable of detecting radioactive contamination levels below applicable release limits.]

3.2.4.3 Segregation of Liquids

The IHF shall be designed to provide for the collection of liquids that may intrude into areas where contamination
may be present as low-level radioactive waste (LLW).

[Although the Scenario SI 628 in the Preliminary Hazards Analysis for License Application Study (BSC 2004
[DIRS 167313]) was written for the previous facilities, they would also apply to the current facilities. This
reference will suffice until the analysis is revised. The development of drainage, piping, and other low level
radioactive collection design details will be developed during detailed design.]

3.2.4.4 Navy and DOE HLW Cask Sampling and Venting

The IHF shall be provided with the capability for cask cavity gas sampling prior to cask lid removal and venting
the transportation cask cavity to the off-gas system (e.g. HVAC system with HEPA filters).

[Damaged navy casks will not be remediated by the repository. Recommendations to remediate DOE HLW will be
addressed after they are received from the DOE. The Engineering Study for Transportation Cask Gas Sampling
Requirements Analysis (BSC 2007 [DIRS 181530]) requires gas-sampling in the WHF, however, project direction
is to have the capability in each nuclear facility for gas sampling of transportation casks received, prior to lid
removal (Slovic 2007 [DIRS 184156]). For ALARA considerations, it is prudent to vent the cavity gas to an off-gas
collection system with HEPA filters. This criterion meets PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.13,
2.2.14,2.2.15,2.2.16,2.2.17, and 2.2.18.]

3.3 Conformance Verification
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Table 3-1. IHF Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A | Analysis Exam Demo Review | Test
3.21.1 Direct Access X
3.21.2 Annual Receipt Rates X
3.2.1.3 Receive Transportation Casks X
3.21.4 Naval Cask Turnaround Times X
3.21.5 DHLW Cask Turnaround Time X
321.6 Maximum Naval Quantities X
3.21.7 Transportation Cask Retum X
3.21.71 Naval Cask Contamination X
3.21.7.2 DCOE Cask Contamination X
3.2.1.8 Remediation X
3.2.1.91 Read Canister Labels X
3.2.1.9.2 Cask Hook Weight X
3.21.93 Canister Lifting Fixture X
3.21.94 Naval Canister Thermal Limit X
3.21.95 Lifting HLW Canister X
3.2.1.96 HLW Canister Size X
3.21.9.7 HLW Canister Weight X
3.2.1.9.8 HLW Canister Grapple X
3.2.1.9.9 HLW Canister Drop Capability X
3.21.9.10 | HLW Canister Themal Limit X
3.2.1.9.11 Not Used -- - - - -- -
3.21.9.12 | Not Used -- - - - -- --
3.2.1.9.13 | Not Used -- - - - -- -
3.21.9.14 | CaskSizes X
3.2.1.9.15 | Rail Carier Size X
3.2.1.9.16 | Railroad Shipments X
3.21.9.17 | Truck Dimensions X
3.21.9.18 | CanisterLeak Rate X
3.21.9.19 | Tamperndicating Seal Removal X
3.21.10 Personnel Barriers X
321.1 Impact Limiters X
3.21.12 Hold-down Features X
3.2.2.1 Emergency Management X
3.2.2.2 Service Life X
3223 Classification and Type X
3224 Not Used -- - - - -- --
3225 IICD Volume 1 Compliance X
3.2.2.51 Dimensions X
3.22.52 Transportation Cask Handling X
3.2.2.5.3 No Skid Removal X
3.2.2.54 Disposable Canister Acceptance X
3.22.55 No Handiing Canister Contents X
32256 Canister Disposability Evaluations X
3.22.5.7 Not Used -- - - - - --
32258 Cask Responsibilitie s X
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Table 3-1. IHF Conformance Verification (Continued)

3.22.59 Naval SNF Canister I ntegrity X
3.22.5.10 | NavalCanisters X
3.22.511 Naval SNF Canister Handling X
3.2.2.5.12 | Naval Canister Criticality Control X
3.2.2.5.13 | Naval Canister Surface Radiation X
3.22.514 | HLW Canisters X
3.22.5.15 | DWPF HLW Canister Interface X
3.22.516 | INLHLW Canisters X
3.22.517 | WVDP HLW Canisters X
3.22.6 Waste Package Preparation for Closure X
3.2.3.1.1 Structural Integrity X
3.2.3.1.2 Heliport Location X
3.23.13 Moderator Control X
323.14 TEV Rails inside the IHF X
323.15 Shield Doors X
3.23.16 Port Slide Gates X
3.23.1.7 Cask Preparation Platform X
3.2.3.1.8 Waste Package Transfer Trolley Rails X
3.2.3.1.9 Reflector Materials X
3.2.3.1.10 | Nond TS SSCsInteractions with I TS SSCs X
3.23.21 Passive Fire Protection Features X
3.23.22 Automatic Fire Protection Features X
323.23 Manual Fire Protection Features X
3.23.24 Fire Resistant Materials X
323.25 Life Safety Provisions X
3.2.3.2.6 Occupant Notification X
3.2.3.3.1 Physical Protection X
3.23.3.2 Access Controls X
3.23.33 Interior Intrusion Detection X
3.23.34 Loss of Control X
3.23.35 Physical Barriers X
3.23.36 lllumination X
3.2.3.3.7 Secure Storage X
3.24.1 Surveys and Inspections X
3.24.2 Survey and Decontamination X
3.24.3 Segregation of Liquids X
3.24.4 Nawy and DOE HLW Cask Sampling and X
Venting
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4 Canister Receipt and Closure Facilities
4.1 Overview

4.1.1 Introduction

The CRCFs provide space to receive SNF and HLW in disposable canisters and transfer to and weld waste
packages for emplacement. The facilities receive commercial SNF in TAD canisters, DOE SNF in standardized
canisters and MCOs, and HLW canisters contained within transportation casks. The CRCFs' mechanical handling
systems will handle and open the casks, remove and transfer the canisters to waste packages, and close and seal the
waste packages.

The CRCFs provide for limited in-facility staging for canisters to accommodate variations in receipts of DOE SNF
and HLW canisters before the DOE waste packages are loaded. The CRCFs provide for limited in-facility staging
of TADs.

There are possibly three CRCFs needed to accommodate annual receipts at the repository. CRCF-1 is part of the
10C; the other two CRCFs will be constructed in the future as dictated by receipt requirements and funding
constraints.

In addition, the CRCFs provides space and layout for industrial and radiological safety systems; limited operational
control and monitoring, safeguards and security systems, fire protection systems, ventilation systems, and utility
systems. The CRCFs also provides the required space and layout for maintenance and administrative support, if
required.

4.1.2 System Classification

The CRCFs have been classified as ITS because there are Category 2 events sequences that could occur in the
CRCFs and features of the facility to prevent, reduce the frequency, or mitigate event sequences. The structures are
ITS because they maintain the waste form container integrity, building confinement integrity, and personnel
shielding. Rails for the TEV (inside the Waste Package Loadout Room), rails for the waste package transfer
trolley, shield doors (including anchorages), equipment confinement doors, DOE canister slide gates, cask port
slide gates, TAD slide gates, waste package port slide gates, and cask preparation platform are ITS.

Rails for the commercial railcars (inside the buildings), shield windows, ALARA shielding features, CRCF loadout
platforms, and waste package transfer carriage docking stations are non-ITS. The CRCFs do not include SSCs that
are [TWIL.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the system SSCs and Appendix C, Table C-1 provides the functions. CBCN002 and CBCN009 to Revision 002
provided these changes.]

4.2 Functional and Performance Requirements and Bases
4.2.1 Mission Requirements

4.2.1.1 Direct Access

The CRCFs shall be designed to have direct rail access to handle transportation casks; direct truck access for
transportation casks, DOE SNF and HLW canisters (if required), delivery of empty waste packages and other
support equipment and supplies; and direct site transporter access for the delivery and removal of aging overpacks
(AOs).

[TMRB-2007-042 (BSC 2007 [DIRS 182479]), TMRB Decision Proposal Use of Vertical Shielded Transfer Cask
(STC). MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.B provides for receiving transportation casks. The
other components to be received were derived from the initial cask receipts. CBCNOO3 to Revision 002 provided
the update to the MGR-RD.]
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4.2.1.2 Commercial Annual Receipt Rates

CRCF-1, CRCF-2 and CRCF-3 shall each be designed to be capable of receiving commercial SNF in TAD
canisters and in DPCs [dual-purpose canister] by rail in accordance with the following:

e 450 MTHM/year in TAD canisters with thermal outputs of less than 11.8kW/canister for direct placement
in waste packages,

e 200 MTHM/year in TAD canisters with thermal outputs of greater than 11.8kW/canister for transfer to the
Aging Facility, and

e 50 MTHM/year in DPCs to transfer to the Aging Facility.

[Repository annual receipt rates were specified in the CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and
3.2.1C and flowed down through the MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.J and 3.1.1.K. This
information also meets IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.1 on the CRCFs receiving TAD
canisters. CBCNOO3 to Revision 002 provided the update to the MGR-RD.

Note: The ramp-up period and the allocations between facilities required a more detailed examination. Since
each CRCF is the same size and is equipped with the same mechanical handling equipment, each CRCF shall be
capable of receiving equal amounts of commercial SNF. The evaluation and selection of these receipt rates are
documented in the Nuclear Facilities Receipt Rate Requirements Analysis Engineering Study, (BSC 2007 [DIRS
181547]), Section 2.1. Thermal output values for DPCs are not necessary as the number of assemblies differs from
the TAD canister contents and these DPCs are being routed to the Aging Facility and are not being placed in waste
packages within the CRCFs.]

4.2.1.3 Initial Waste Forms

The CRCF shall be designed to receive and repackage the following initial waste forms:

e HLW in the form of borosilicate glass that is delivered to the repository in HLW canisters
e CSNF received in TAD canisters

o CSNF received in DPCs (to be placed in aging overpack)

e DOE SNF delivered to the repository in standardized canisters and in MCOs.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 5, 7, and 8 of 1159. Although mixed-oxide (MOX) fuel and
DOE HLW are expected to be received at the repository, they are not expected to be received in the IHF or CRCF-
1. It was apparently in error that the original requirement did not mention the standardized canisters. Since HLW
canisters are included, the DOE SNF standardized canisters are necessary to co-dispose HLW and DOE SNF.
MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.1.2.H and 3.1.2.1 provides specific direction that the naval
canisters and the M-290 cask system will only be handled in the IHF (not CRCFs). This also satisfies the WASRD
(DOE 2007 [DIRS 169992]), Section 4.2.4 for solid form DOE SNF and HLW. Thermal output values for DPCs
are not necessary as the number of assemblies differs from the TAD canister contents and these DPCs are being
routed to the Aging Facility and are not being placed in waste packages within the CRCFs. The Nuclear Facilities
Receipt Rate Requirements Analysis Engineering Study, (BSC 2007 [DIRS 181547]) identifies the receipt of DPCs.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD.]

4.2.1.3.1 MCO Waste Forms

Although not a requirement on the repository, the MCO contents are expected to include (non-exclusively) the
following DOE SNF as waste forms:

o Shippingport PWR-Core 2 SNF
o N-Reactor SNF

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #12 provides for the Shippingport SNF. N-

Reactor SNF is not specifically listed in this version of the IICD, but is already known to be loaded into MCOs as
documented in previous versions. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]
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4.2.1.3.2 DOE Standardized SNF Canister Waste Forms

Although not a requirement on the repository, the DOE Standardized SNF Canister are expected to include (non-
exclusively) the following DOE SNF as waste forms:

e Fort Saint Vrain reactor SNF

e TMI-2 debris canisters

¢ Non-standard, consolidated commercial SNF assemblies owned by DOE

o INL Materials and Fuels Complex, sodium-bonded DOE SNF from an electrometallurgic treatment process
(not currently in the repository baseline)

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumptions 5.2 #s5 9, 10, 13 and 14. CBCNOOS to Revision
002 provided the update to the IICD Volume 1.]

4.2.1.4 Annual Receipt Rates for DOE SNF and HLW

CRCF-1, CRCF-2 and CRCF-3 shall each be designed to be capable of receiving by rail, while receiving the waste
streams identified in Section 4.2.1.2, the following waste stream:

e 63 DOE SNF canisters/year and
e 315 HLW canisters/year

[Although CRD (DOE 2007 [DIRS 182960]), Section 3.2.1B and MGR-RD (DOE 2008 [DIRS 184999]), Section
3.1.1.J dictate receipt rate requirements for the repository, the ramp-up period and the allocations between
facilities required a more detailed examination. Since each CRCF is the same size and is equipped with the same
mechanical handling equipment, each CRCF shall be capable of receiving equal amounts of these DOE wastes.
The evaluation and selection of these values are documented in the Nuclear Facilities Receipt Rate Requirements
Analysis Engineering Study, (BSC 2007 [DIRS 181547]), Section 2.1. CBCNOO3 to Revision 002 provided the
update to the MGR-RD.]

4.2.1.5 Receive Transportation Casks

The CRCF shall be designed with the capability to receive the following transportation cask (non-exclusively);
handle the canisters; and manage the associated site-generated waste stream:

GA-4 (provide cask handling capability only)

GA-9 (provide cask handling capability only)

NAC-LWT (provide cask handling capability only)
NAC-STC (storage, transportation cask)

NAC-UMS

MP-187 Multi-Purpose Cask (provide handling capability)
MP-197 Multi-Purpose Cask (provide handling capability)
HI-STAR 100

TranStor TS-125

TAD Transportation Cask

DOE SNF and HLW shall be received in transportation casks certified by the NRC

[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1c, identifies the transportation casks to be utilized in
accordance with 10 CFR 71 [DIRS 185678]. Certification requirements were specified in MGR-RD (DOE 2008
[DIRS 184999]), Section 3.1.2.C, and CRD (DOE 2007 [DIRS 182960]), Sections 3.2.11 and 3.2.1G (for the
additional text for the waste stream). The MP-197 cask was added to the list because it was developed and
submitted to the NRC after DOE provided the initial TSRD list. The MP-187 handles one waste form and the MP-
197 handles the other. The MP-197 is expected to have similar stature in future revisions of the TSRD. The MP-
187 and MP-197 casks are expected to be received at the CRCF as an off-normal event only. Although the
TranStor TS-125 cask system (from BNFL Fuel Solutions, previously TranStor) may not be licensed by the NRC, it
is included here as a surrogate for potential future cask designs. Although IICD Volume 2 (DOE 2007 [DIRS
176810]), Section 3.1.2 and Appendix B, Table B-1, also identifies casks TN-68 and TN-32, these are bare-fuel
casks and not applicable to the CRCFs. CBCNOO3 to Revision 002 provided the update to the MGR-RD.
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Note: The GA-4, GA-9, and NAC-LWT are listed as cask types for the CRCFs, as they are similar in size and
configuration to a truck-based DOE HLW or SNF transportation cask. Although the CRCFs shall be designed to
receive and handle the GA-4/9 and NAC LWT cask systems as surrogates for other necessary, but currently
undeveloped transportation cask systems designed for canisters of HLW and DOE SNF, this criteria should not be
construed as requiring the CRCF's to receive or handle any uncanistered SNF for which those transportation casks
systems are currently licensed. The option to accept DOE HLW and SNF is retained for design flexibility, such as if
rail is not yet available to the repository. In addition, the transportation cask used for TAD canisters has not been
finalized. Similar rail-based transportation casks used for DPCs are listed in lieu of a specific PWR or BWR TAD
canister transportation cask.]

4.2.1.6 Transportation Cask Return to Service

The CRCFs shall ensure that, after removal of their radioactive material, transportation casks meet the following
criteria before being returned to the CRWMS transportation element:

e Conform to its Certificate of Compliance,

e  Fissile material and fissile material packaging exemption requirements in 10 CFR 71.15(a)-(f) [DIRS
185678] and the requirements of 10 CFR 71, Packaging and Transportation of Radioactive Material,

e 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications,
Emergency Response Information, and Training Requirements [DIRS 184241],

e 49 CFR 173, Shippers--General Requirements for Shipments and Packagings [DIRS 184242], for class 7
(radioactive) materials 173.401-173.477,

e Levels of non-fixed radioactive contamination on external surfaces shall be ALARA per 10 CFR 71.87(1).
(Accessible external surfaces include the cask, impact limiters, personnel barrier, tie-down, transport
frame, and transport vehicle.),

e Accumulations of 15 grams or more of fissile material shall be removed from the transportation casks,

e The interior of unloaded transportation casks shall be visually inspected prior to closure shall be free of
debris and other foreign materials to the extent practical, comply with the appropriate transportation
requirements, and

e  Until modified by calculations or analyses, the combined gamma and neutron dose rate contribution from
SNF measured at the basket top end plane over an open, unloaded transportation cask shall be no more
than 35 mrem/hr without further evaluation of the fissile content limit of 49 CFR 173.453.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.A; IICD Volume 1 (DOE 2008 [DIRS 185688]), Sections 9.2
and 9.2.1; 10 CFR 71.15; PO&PR (BSC 2008 [DIRS 185008]), Sections 2.1.8, 2.1.9, and 2.1.10; and IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.15. The CRCFs will be returning transportation casks to the
transportation element. The other nuclear facilities are also allocated in this requirement. Even though there is a
requirement that MGR will ensure that there is less than 100 grams of spent fuel material and no extraneous
material (other than fuel assembly crud) remaining in the cask interior, removing accumulation of 15 grams or

more of fissile material is the more conservative criterion. CBCN0OO3 to Revision 002 provided the update to the
MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.1.6.1 DOE Cask Contamination

The CRCFs shall return DOE transportation casks to the DOE transportation system meeting DOE surface
contamination limits. The exterior and interior of the DOE cask must not have removable contamination in excess
of:

e 22,000 dpm/100 cm? for non-fixed beta- and gamma-emitting radionuclide contamination

e 2200 dpm/100 cm? for alpha-emitting radionuclides.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 9.2.1. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

4.2.1.7 Cask Turnaround Time

The CRCFs shall be designed for a target transportation cask turnaround time from receipt from the national
transportation system to return to the national transportation system less than 7 days.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3. This would also apply to the other nuclear handling
facilities.]
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4.2.1.8 TAD Canister

The CRCFs shall be designed to receive and handle the TAD transportation cask systems and shall handle the TAD
canisters for transfer, as provided by the Transportation, Aging, and Disposal Canister System Performance
Specification (DOE 2007 [DIRS 181403]) and accommodate the TAD canisters.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.G. Although this requirement previously compared the TAD
canister to another canister Sections 3.1.2.H and 3.1.2.1, provided specific direction that the naval canisters and
the M-290 cask system will only be handled in the IHF (not CRCFs). The allocation to the CRCFs was provided
in Criterion 2.2.1.11. CBCN0OO3 to Revision 002 provided the update to the MGR-RD.]

4.2.1.9 Waste Acceptance Requirements

4.2.1.9.1 Commercial SNF Under Contract

The CRCFs shall be designed to receive and package TAD canisters of commercial SNF that meet the requirements
specified in 10 CFR 961 [DIRS 185683], as modified by individual purchaser contracts.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.1. Although the WASRD provides criteria for waste generators, it
also places criteria on the repository to accept what meets the generator criteria. This statement will not be
repeated for other WASRD requirements. Commercial SNF may include both uranium oxide (UO2) SNF and MOX
SNF from commercial power reactors and SNF from privately owned commercial research reactors. Most

commercial SNF will be loaded into TAD canisters for shipment according to the Transportation, Aging and
Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).]

4.2.1.9.2 DOE Generated SNF Disposable Canisters

The CRCFs shall be designed to receive DOE SNF, foreign research reactor fuel, and domestic research reactor
fuel, except as noted in WASRD (DOE 2007 [DIRS 169992], Section 4.2.3.D, and shall be placed in sealed
disposable canisters compatible with all applicable requirements in WASRD, Section 4.3, before acceptance into
the repository.

[WASRD, Sections 4.2.3.4, 4.2.3.D, and 4.3. Since the CRCFs only handles disposable canisters of DOE SNF, the
second part of the requirement does not apply. These canisters may contain one or more assemblies but will be
compliant with other WASRD requirements (e.g., criticality control) if the canister contains multiple assemblies.
This criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.6.2.]

4.2.1.9.3 DOE SNF of Commercial Origin

The CRCFs shall be designed to receive canistered DOE SNF of commercial origin that
(a) cannot be shown to have handling interfaces functionally interchangeable with those of an intact assembly
from either a commercial BWR or PWR, or
(b) has known or suspected defects (to either structural components or to cladding beyond hairline cracks or
pinhole leaks).
DOE SNF of commercial origin that meets either condition requires isolation and special handling and will be
placed in a disposable canister to be handled as a DOE SNF standardized canister within the CRCFs.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.2.3.D. DOE SNF of commercial origin is only scoped to be
received in the CRCFs because of the need to have defective SNF in disposable canisters, and the CRCFs will
directly package those canisters. This is also allocated to the Receipt Facility in case this waste stream is placed in
a TAD canister and sent to aging.]

4.2.1.9.4 DOE SNF Canister Thermal Limit

The CRCFs shall be designed to receive, transfer, and package DOE SNF canisters with a thermal output at the
time of acceptance into the repository of less than 1,970 W (6,720 BTU/hr).

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.9. The CRCF's are the only facilities identified to receive DOE

SNF canisters. The requirement identifies a higher thermal output for these canisters than expected. "Request for

Updated U.S. Department of Energy (DOE) Canister Thermal Output Limits in Support of Repository Design (EM-
FMDP-06-006)." (Arenaz 2006 [DIRS 176668]) identified the expected thermal maximums.]
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4.2.1.9.5 Not Used

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.1 provides specific direction that the naval canisters and the
M-290 cask system will only be handled in the IHF (not CRCFs). CBCN0O03 to Revision 002 provided the update to
the MGR-RD.]

4.2.1.9.6 Not Used
4.2.1.9.7 Not Used

4.2.1.9.8 Cladding Temperatures

The CRCFs shall be designed to prevent the cladding temperature for DOE SNF of commercial origin in disposable
multi-element canisters, while within the CRCFs, from exceeding the following temperatures:

e 350°C for zirconium alloy-clad assemblies
e 400°C for stainless steel-clad assemblies

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.10. It should be noted that this requirement does not apply to
commercial SNF that is not owned or managed by DOE.]

4.2.1.9.9 Lifting HLW Canisters

The CRCFs shall be designed to lift the standard vitrified HLW form (borosilicate glass sealed inside an austenitic
stainless steel canister) from a concentric neck and lifting flange.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.1.4 describes the waste form and Section 4.8.5 provides for
lifting from the flange. IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13 provides the discussion of the
canisters. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.1.9.10 HLW Canister Size

The CRCFs shall be designed to accommodate the HLW form that can stand upright without support on a flat
horizontal surface and fit without forcing into a right-circular, cylindrical cavity 25 in (64 cm) diameter and 9.88 ft
(3.01 m) length or alternatively 25 in (64 cm) diameter and 14.8 ft (4.51 m) length.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.3. Although the WASRD Section 4.8.3 identifies a free-standing
HLW canister height as 4.51 m, this is distinctly different than the nominal height of 4.57 m that is identified in
Criterion 11.2.2.7. Note that the nominal height is actually larger than the allowable free-standing height. This
dimension also happens to be different than the waste package interface cavity length documented on Figures C-7
through C-9 and Tables A-1, I-25 through I-27 and 1-33 of the IICD Volume 1 (DOE 2008 [DIRS 185688]). IICD
Section 13 also provides for the two varieties - a short 10-ft by 24-in. canister represented by the canisters
developed for DWPF at the SRS and a long 15-ft by 24-in. canister being developed for the River Protection
Project Waste Treatment Plant at the Hanford Site. CBCNO0S to Revision 002 provided the update to the IICD
Volume 1.]

4.2.1.9.11 HLW Canister Weight

The CRCFs shall be designed to receive and handle filled HLW canisters with a weight not to exceed 9,260 1b
(4,200 kg).

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.4.]

4.2.1.9.12 HLW Canister Grapple

The CRCFs shall provide for canister grapples for HLW:
1. The Producer shall provide a grapple design suitable for use in loading or unloading a transportation cask
with a standard 9.9 ft (3.0 m) HLW canister or standard 15 ft (4.5 m) canister
2. The grapple, when attached to the hoist and engaged with the flange, shall be capable of moving the
canistered waste form in the vertical direction
3. The grapple shall be capable of being remotely engaged with and remotely disengaged from the HLW
canister flange
4. The grapple shall be capable of being engaged or disengaged while remaining within the projected diameter
of the waste form canister
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5. The grapple shall include safety features that prevent inadvertent release of a suspended canistered waste
form.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.5.]

4.2.1.9.13 HLW Canister Drop Capability

The CRCFs shall not lift HLW canisters higher than 23 ft (7 m) above a flat, essentially unyielding surface without
breaching or dispersing radionuclides. Lift height limits can be exceeded provided that energy-absorbing material
is used to limit the impact energy to that of the drop height limit.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.8.]

4.2.1.9.14 HLW Canister Thermal Limit

The CRCFs shall be designed to receive, transfer, and package canisters containing HLW or HLW and IPWF with
a total heat generation rate not to exceed 1,500 watts per canister at the year of shipment. All systems designed to
handle HLW canisters, during normal operations, shall ensure that the maximum temperature of the vitrified glass
does not exceed 400°C.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.13. 1ICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13
provides the temperature criterion. CBCN0O08 and CBCNO12 to Revision 002 provided the update to the [ICD
Volume 1.]

4.2.1.9.15 Immobilized Plutonium Waste Form

The CRCFs shall be designed to receive and handle some of the DWPF canisters that could contain plutonium
incorporated into glass in cans arranged within a vitrified HLW canister, i.e., IPWF. The IPWF canisters are
dimensionally identical to DWPF HLW canisters. The final composition of the plutonium waste form has not been
determined.

[Although the requirement for IPWF was deleted from WASRD (DOE 2007 [DIRS 169992], Section 4.8, it was
subsequently restored through the IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13. CBCNOOS to Revision
002 provided the update to the IICD Volume 1.]

4.2.1.9.16 Tamper-Indicating Seal Removal

The CRCFs shall be designed to remove any tamper indicating seals or locks from transportation casks and/or
associated conveyances for strategic SNM.

[10 CFR 70.51 [DIRS 185684], 10 CFR 73.26 [DIRS 185680], and WASRD (DOE 2007 [DIRS 169992]), Sections
4.2.9.4 and 4.2.9.B.]

4.2.1.9.17 Cask Sizes

The CRCFs shall be designed to receive transportation casks having dimensions shown in Table 4-1 and the TAD
canister transportation overpack (not included in Table 4-1).
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Table 4-1. Rail Transportation Cask Bounding Characteristics (Excluding the TAD
Canister Trans portation Overpack)

Characteristic CSNF Design CSNF Purchasing DSNF & HLW Ref. Dim. ®
(Min-Max) (Min-Max) Design (Max)®
Cask length without impact limiters (in.) 182-234 200-225 234 A
Cask diameter without impact limiters (in.) 40-108 4498 100" C
Cask length with impact limiters (in.) 220-370 242-333 340 B
[Cask] diameter with impad limiters (in.) 65-144 72-140 144 F
Distance across upper trunnion (in.) 40-120 44-108 -- D
Cask closure lid diameter (in.) 20-88 22-79 -- E
Cask closure lid weight (Ib) <15,000 <15,000 - -
Cask weight when fully loaded (Ib)’ <280,000 <280,000 B -
Impact limiter maximum weight, pair (Ib) 25,000 25,000 - -
Max height of the centerline of the upper cask 296 330 - -

trunnions above the floor or rail upon which
the conveyance rests during upending and
removal of cask from conveyance (in.)

Maximum distance between centerline of 46 51 -- G
upper trunnions and top of cask (in.)

Maximum distance between centerline of 51 56 -- H
lower trunnions and bottom of cask (in.)

Minimum available crane under-hook 480 480 - -
Cc
clearance (in.)

® Letters in “Reference Dimension” column refer to the dimensions identified in Figure 4-1.
b
Without impact limiters installed.

C
Minimum distance from the facility floor surface to the palm of the crane hook at its maximum elevation
dWrth trunnions attached, maximum diameter is 108 in.

® For truck casks with impact limiters, dimensions are 245 in. long by 96 in. diameter. With impact limiters removed
dimensions are 200 in. long by 48 in. diameter (at the trunnions).

000-3DR-MGRO0-00300-000-003 Page 47 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

E o = T
|
i 1. I
: i
: il -
| © [ ] 1
[l I []4L !
| l
I |
| l :
I |
| « |
[ |
I l
] ! -
| L ] |-
| :
[l ! (] T !
| - |
ool L |
SECTION A-A SECTION B-B

Transportation Cask S

RS

Transportation Cask
with Impact Limiters

[LICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.2. Table 4-1 summarizes characteristics for DPC and
bare fuel rail cask designs and does not include the TAD canister casks. IICD Volume 1 (DOE 2008 [DIRS
185688]), Section 7.2 provided DOE SNF and HLW cask characteristics. Truck casks are significantly smaller in
size and weight than rail casks, thus, Table 4-1 bounds truck cask designs. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

4.2.1.9.18 Cask Hook Weight

The CRCFs shall be designed for the maximum hook weight for any lift of the loaded rail cask not to exceed
400,000 1bs (including lifting features, personnel barriers, and impact limiters).

[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1.1. This value exceeds the casks weights allowed by IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.13 (305,000 Ibs in Criterion 4.2.1.9.17) and the 360,000 lbs
specified in Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS
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181403]), Section 3.2.]
4.2.1.9.19 Rail Carrier Size

The CRCFs shall be designed to receive only flatbed and drop-center rail transportation cask/carriers with
dimensions less than or equal to those of AAR Plate F dimensions. Railcar design will meet the following
maximum values:

e Railcar width of 128 in. (AAR Plate F),

e Railcar outside length (estimated) of 90 ft, and

e Railcar deck height above rails of (not currently available).

[IICD Volume 1 (DOE 2008 [DIRS 185688], Sections 7.3 and 7.6, Table 1, Appendix B, Figure B-2 and Appendix
C, Figure C-1. The IICD Volume 1 constrains this to Plate F (AAR 2004 [DIRS 169910]. Repository auxiliary
equipment and parking area interfaces are currently bounded by the repository designs for the potential generic
building doors and setbacks and are not shown separately. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

4.2.1.9.20 Railroad Shipments

The CRCFs shall be designed to accommodate rail transportation cask shipments with the following characteristics:
1. Railroad shipments made under the AAR standard of unrestricted interchange
2. The transportation cask system, including impact limiters, tie-downs, and other related transportation
equipment, shall be compatible with AAR Plate F dimensions.
3. The combined railcar/cask carrier (gross railcar, cask, skid, and impact limiters) to be accepted into the
repository shall not exceed 65,750 lbs gross weight per axle (e.g., 263,000 lbs gross weight for a 4-axle railcar,
394,500 Ibs for a 6-axle railcar, or 526,000 Ibs for an 8-axle railcar).
4. Cask railcars having a maximum width of 128 in.
5. Cask railcars having a maximum length of 90 ft.
6. Cask railcars having a coupler-to-coupler distance of 93 ft 4 in. (based on a review of rail industry rolling
stock).

[AAR 2004 [DIRS 169910] provides for unrestricted interchange and Plate F. IICD Volume 2 (DOE 2007 [DIRS
176810]), Section 3.1.10 provides Items 4-6. Although IICD Volume 2 refers to a 1992 version of AAR, the
repository will utilize AAR 2004.]

4.2.1.9.21 Truck Dimensions

The CRCFs shall be designed to receive truck-based transportation casks containing SNF and HLW and empty
waste packages on trucks and trailers with the following maximum characteristics:
o LWT with the combined legal-weight of the truck/cask carrier not exceeding a tandem axle gross weight of
34,000 1bs and an overall gross weight of 80,000 lbs.
e OWT with the combined weight of the truck/cask carrier being greater than 80,000 lbs gross vehicle weight,
but not more than 90,000 to 105,000 1bs depending on the particular state transited.
o LWT or OWT flatbed trailers with a maximum width of 102 in.
o LWT or OWT flatbed trailers with a maximum length of 53 ft.

[Heavy-haul vehicles have been eliminated IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #
1. Section 7.2 and Figure B-1 provide information for LWT transportation systems that are bounded by rail. IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 provides trailer dimensions for the LWT and OWT. A state
may not limit the length of a semitrailer in a truck tractor-semitrailer combination to less than 48 ft or less than a
grandfathered length. Although the grandfathered length limit is 53 ft for the State of Nevada, approximately half
of the remaining states limit trailer length to 48 fi. Repository auxiliary equipment and parking area interfaces are
currently bounded by the repository designs for the potential generic building doors and setbacks and are not
shown separately. Handling of the empty waste packages in the CRCFs partially satisfies requirements of PO&PR
(BSC 2008 [DIRS 185008]), Section 2.2.9. CBCNQOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.1.9.22 Maximum Lift Height of Multi-Element Canisters

The CRCFs shall be designed so that the maximum lift heights of the various DOE canisters do not exceed their
design limits. Disposable multi-element canisters, disposable commercial-origin DOE SNF canisters, and IPWF
canisters will be capable of sustaining a flat bottom drop from a height of 23 ft and a drop in any orientation from a
height of 2 ft (individually - not both in sequence) onto an essentially unyielding surface without release of
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radionuclides.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.5. For the flat-bottom drop, this requirement can be met by
limiting canister impact loads through design of the cask-canister system and disposal container-canister system.]

4.2.1.9.23 Not Used

4.2.1.9.24 Canister Labels

The CRCFs shall be designed to allow reading the disposable DOE SNF, multi-element DOE SNF, and HLW
canisters legible, unique identifier that is permanently attached to the canister and to provide for recording
information that is traceable to the permanent records of the canister and its contents.

[WASRD (DOE 2007 [DIRS 169992]), Sections 4.3.4 and 4.8.7.]

4.2.1.9.25 Canister Lifting Fixture

The CRCFs shall be designed to conduct all vertical lifts and horizontal translations of DOE SNF, and multi-
element disposable SNF canisters while suspending the canisters from above via their lifting features.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.2.]
4.2.1.9.26 Remediation

The CRCFs shall be designed to include adequate space, tools, and radiation protection features (shielding,
radiation monitors, and HVAC confinement zones) to allow repair/rework of waste packages or canisters or space
to safely segregate the non conforming item until a resolution can be developed and implemented.

Damaged canisters shall be inspected to determine the severity of damage.

Non-conforming canisters shall be reworked, as appropriate, to meet WP loading requirements.
Non-conforming HLW and SNF canisters shall be staged.

Sealed, damaged WPs shall be vented, purged, and opened, as required.

Establish confinement within the repair or rework area prior to conducting repair or rework activities (as
appropriate).

e Once recovery from off-normal conditions has been completed, return the SNF and WPs to processing.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159. The bulleted items are provided from the PO&PR
(BSC 2008 [DIRS 185008]), Sections 2.4.3, 2.4.4, 2.4.5, 2.4.7, and 2.4.8. Currently, the CRCFs do not have space

to safely segregate nonconforming items. A project change will have to be initiated to address the methodology as
referenced in BCP YMP-2006-053.]

4.2.1.9.27 Canister Leak Rates

The CRCFs shall be designed to receive HLW canister sealed and leak tight. Canister gas leak rates shall be less
than 1x10 ref cc/sec.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.8.6.]

4.2.1.10 Personnel Barriers

The CRCFs shall provide for removal or retraction of personnel barriers from around the cask while in the
preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.1. Although IICD Volume 2 (DOE 2007 [DIRS 176810]),
Section 3.1.12 allows personnel barriers to be removed/reinstalled at the repository preliminary inspection area
Just inside security area, this does not negate the need for this nuclear facility capability. Personnel barriers are
generally cages placed around the transportation system cask barrel and between the impact limiters to restrict
personnel access to the cask surface. Personnel barriers will be included as part of the transportation system by
the Regional Servicing Contractor, as applicable. Personnel barrier details, such as fastener and lifting
connections dimensions, for transportation systems to be used to ship DOE-EM and DOE HLW are not currently
available based on the stage of transportation system design or specification. Since personnel barrier details are
not currently available, interface parameters are not included at this time. This criterion also meets PO&PR (BSC
2008 [DIRS 185008]),Section 2.2.7. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]
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4.2.1.11 Impact Limiters

The CRCFs shall provide for removal of the impact limiters from the cask while in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.2. Impact limiters are energy-absorbing cylindrical,
conical, or domed structures affixed at the ends of the transportation system casks during shipment. They will be
included as part of the transportation system by the Regional Servicing Contractor, as applicable. Impact limiter
details, such as fastener and lifting connections dimensions, for transportation systems to be used to ship DOE-EM
and DOE HLW, are not currently available based on the stage of transportation system design or specification.
Since impact limiter details are not currently available, interface parameters are not included at this time. This
criterion also meets PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

4.2.1.12 Hold-down Features

The CRCFs shall provide for removing the hold-down features while the cask is in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.3. Hold-down features are used to restrain the movement
of the cask on the transportation system skid. They may consist of straps circling the cask body that are bolted to
the skid or pillow blocks or clamps that are bolted around the cask trunnions. Strap type hold-down features
restrain only vertical movement of the transportation cask on the skid and require additional features to restrain
horizontal movement. Pillow block and clamp type hold-down features restrain vertical and horizontal movement
of the transportation cask on the skid. The hold-down features will be included as part of the transportation system
by the Regional Servicing Contractor, as applicable. The hold-down feature details, such as fastener and lifiing
connection dimensions, for transportation systems to be used to ship DOE-EM and DOE HLW, are not currently
available based on the stage of transportation system design or specification. Since hold-down feature details are
not currently available, interface parameters are not included at this time. This criterion also meets PO&PR (BSC
2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.1.13 Packaging Aged TAD Canisters

After CSNF is aged to an acceptable thermal limit in a TAD canister in an aging overpack, it shall be packaged in
WPs and emplaced.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.5.6 provides the basis for the aging pad capability.]
4.2.2 General Requirements

4.2.2.1 Emergency Management

The CRCFs shall provide for an operations room or area that shall be capable of conducting emergency
management functions for events sequence recovery within the facility.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.2 provided agreement that an area within the
nuclear facility shall perform the appropriate functions of control rooms when activated for emergency
management activities. Other facilities including the CCC, the on-site EOC in the Administration Facility, and the
off-site EOF have primary responsibility for managing emergencies.]

4.2.2.2 Waste Package Preparation for Closure

The CRCFs shall prepare for and perform waste package closure operations. This includes moving the waste
packages from loading areas to closure areas, as necessary.

[This criterion partially satisfies the functional requirement PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.25.]
4.2.2.3 Service Life

The CRCFs shall be designed, constructed, and maintained to incorporate standard materials and practices
appropriate for the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criteria 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of
1159, specifies the duration of the preclosure period for the surface facilities as 50 years.]
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4.2.2.4 South Texas TAD Canister

The CRCFs shall be designed to accommodate the South Texas transportation cask, the South Texas TAD canister,
and the South Texas aging overpack, without modification, in accordance with the following criteria:
e The TAD Canister shall contain 12 fuel assemblies
e The aging overpack shall be 23’-6” in length, with a weight no greater than 400,000 pounds (including
lifting features, personnel barriers, and impact limiters).
e The TAD Canister shall be 230 inches long by 52 inches in diameter and shall weigh no greater than

100,000 pounds

e The waste package shall be 248 inches long by 63 inches in diameter and shall weigh no greater than
125,000 pounds

e The transportation cask shall be 21°-6” long, without impact limiters, and shall weigh no greater than
330,000 pounds

[TMRB-2007-025 (BSC 2007 [DIRS 181499]), TMRB Decision Proposal, Activities Not to Preclude Handling of
South Texas Commercial Spent Nuclear Fuel in the Surface Facilities. TSRD (DOE 2006 [DIRS 181305]), Section
3.2.1.1.1. includes lifting features, personnel barriers, and impact limiters in the loaded cask weight.]

4.2.2.5 Not Used

4.2.2.6 Staging Capacity
The CRCFs shall be designed to provide staging for up to 10 DOE SNF canisters.

[DOE RW-0600 (DOE 2003 [DIRS 167367]), Table I 1.5.04.01.02. Although this document is cancelled and
provided the requirement for the Canister Handling Facility, interim staging is still required for the CRCFs.
Therefore, this requirement text was retained from the previous facility design concept.]

4.2.2.7 1ICD Volume 1 Compliance

The CRCFs design shall comply with the agreements established under the IICD Volume 1 (DOE 2008 [DIRS
185688]) to ensure compatibility of HLW and DOE SNF waste forms with repository surface facility interfaces,
including canister handling interfaces and compatibility between transportation equipment (e.g., transporters) and
transported items (e.g., casks and canisters) with mechanical and envelope interfaces.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1H, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.2.B. CBCN0O3 to Revision 002 provided the update to the MGR-RD and CBCNOOS to
Revision 002 provided the update to the IICD Volume 1.]

4.2.2.7.1 Dimensions

Dimensions for transporters and transportation system casks and canisters are measured at a temperature of 70°F +
8°F unless otherwise specified.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumption 5.1 #1. Many of the IICD figures contain
measurements that include tolerance stackups including for thermal expansion. Specific use of the
temperature/tolerance stackups is only noted on the appropriate figures. CBCN0OOS to Revision 002 provided the
update to the IICD Volume 1.]

4.2.2.7.2 Transportation Cask Handling

The CRCFs shall be designed to receive transportation casks containing disposable DOE SNF and HLW canisters
in a horizontal orientation, rotate the casks to a vertical orientation, and then handle the casks while in the vertical
orientation.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumption 5.1 #2.a. After removing the transportation cask
from the transporter, the vertical-handling concept includes moving and lifting transportation casks, removing
canisters from transportation casks, and loading disposable canisters for subsequent placement into waste
packages. MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.D. CBCNOO3 to Revision 002 provided the update
to the MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]
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4.2.2.7.3 Skid Handling

The CRCFs shall be designed to handle rail or legal-weight truck transportation systems directly. Although current
surface facility concepts do not anticipate removal of any cask shipping skid, the CRCFs design shall facilitate
lifting the loaded package in its transportation configuration, including the skid and impact limiters, and transfer of
the package from one conveyance to another. Truck casks will be delivered without handling skids. The CRCFs
handling equipment shall be designed to lift skids with the following bounding characteristics.

¢ 124 in. maximum width

¢ 318 in. maximum length (between lift points)

¢ 360 in. maximum length (overall)

¢ 150 in. maximum height (to top of personnel barrier)

¢ Exactly 4 Lifting Points

e Liftable from below a maximum hook lift height of 42 ft above the rail

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #3 and Section 7.4, which discusses
transportation skids, no longer specifies skid handling. Potential interfaces, including generic buildings and gates
at the CRCFss, are provided in the IICD. The Holtec International HI-STAR 100 transportation cask cannot be up-
ended while on the handling skid fixed to the conveyance. This particular cask will either need to be handled by
the intermodal skid or be removed from the skid in a horizontal orientation and placed on a separate, temporary
skid. Once on the temporary skid, the impact limiters can be removed. The transportation cask must then be lifted
horizontally and placed on an L-Frame, or similar device for up ending. Thus, while the skid may not be removed
from the conveyance for the HI-STAR 100, a separate skid and up ending device will be required. For more
specific handling operations and information, see Chapter 7-Operating Procedures, in the Storage, Transport, and
Repository Cask Systems, (Hi-Star Cask System) Safety Analysis Report, 10 CFR 71, Docket 71-9261 (Holtec
International 2003 [DIRS 172633]). IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.11.1 provides skid
characteristics. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.2.7.4 Disposable Canister Acceptance

The CRCFs shall be designed to handle only those transportation system casks and disposable canisters meeting
CRWMS acceptance criteria. The CRCFs shall handle all disposable canisters of DOE SNF and HLW.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumptions 5.2 #s 4 and 15. CBCNOOS to Revision 002
provided the update to the IICD Volume 1.]

4.2.2.7.5 No Handling Canister Contents

The CRCFs shall be designed to handle disposable canisters and not be designed to handle the canister contents.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #6. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]
4.2.2.7.6 Canister Disposability Evaluations

The CRCFs shall be designed to handle disposable canisters containing DOE-EM SNF, except for DOE-owned
SNF accepted for management using the commercial-origin receipt/disposal system, meeting applicable
disposability requirements.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #13 only mentions disposable canister. It is
silent on the commercial origin receipt/disposal system. CBCNOOS to Revision 002 provided the update to the IICD
Volume 1.]

4.2.2.7.7 Not Used

4.2.2.7.8 Cask Responsibilities

The CRCFs shall be designed to accommodate the transportation system for carrying HLW to the repository, as
specified in the [ICD Volume 1 (DOE 2008 [DIRS 185688]), Figure B-4.

[IICD Volume 1 Section 9.1. The cask is the foundation of the transportation system for carrying HLW to the
repository. The memorandum of agreement (MOA) between OCRWM and DOE-EM (Roberson and Chu 2003
[DIRS 171933]) currently specifies that the HLW cask will be designed, NRC certified, and fabricated (with the
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rest of the transportation system) by OCRWM. DOE-EM developed a transportation system concept as potential
inputs for future repository design activities. It has also been suggested that OCRWM may contract transportation
services for DOE and HLW to a regional service contractor. IICD Volume 1, Figure B-4 now provides for an
interface at the DOE-EM sites with the potential CRWMS transportation system cask and also provides some
inputs for development of the CRCFs. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.2.7.9 Not Used

[MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.1.2.H and 3.1.2.1 provides specific direction that the naval
canisters and the M-290 cask system will only be handled in the IHF (not CRCFs). CBCN0O3 to Revision 002
provided the update to the MGR-RD .]

4.2.2.7.10 Not Used

[MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.1.2.H and 3.1.2.1 provides specific direction that the naval
canisters and the M-290 cask system will only be handled in the IHF (not CRCFs). CBCN0OO03 to Revision 002
provided the update to the MGR-RD.]

4.2.2.7.11 Standardized Canister Interfaces

The CRCFs shall be designed to receive, unload, and package DOE SNF standardized canisters with interfaces
shown on IICD Volume 1 (DOE 2008 [DIRS 185688]), Figures C-3 and C-4. Interface parameters are shown in
IICD Table A-1, Items I-4 through I-11 and I-13.

[IICD Volume 1 Section 10.1.2 and Figures C-3 and C-4 provide interfaces for the 18-in. diameter and for the 24-
in. diameter standardized SNF canisters, respectively.

The National Spent Nuclear Fuel Program (NSNFP) standardized canisters must fit within various repository
surface facility envelopes and handling equipment parameters as well as into the envelope in the appropriate
disposal container. The facility envelopes are primarily the small canister staging racks. The staging rack positions
or cells are uniform and have the same dimensions. The length and diameter of the 24-in. diameter standardized
canisters and other canisters bound the length of the 18-in. diameter by 15-ft long standardized canisters.

The largest diameter canister interface with the staging rack is the MCO identified in Section 10.2 and shown on
Figure C-5 and in Table A-1. Weight restrictions for each of the NSNFP standardized canisters are identified on
the corresponding figures. Although DOE-EM provided handling details of the NSNFP standardized canister (i.e.,
skirt and lifting ring dimensions), mechanical details for the handling fixture have not been provided for either the
18-in. diameter or the 24-in. diameter canisters. The lifting fixtures, however, are constrained to operate within
the nominal diameter of the canister. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

4.2.2.7.12 Hanford MCO

The CRCFs shall be designed to receive, unload, and package the Hanford MCO with interfaces shown on IICD
Volume 1 (DOE 2008 [DIRS 185688]), Section 10.2.1 and Figure C-5. Interface parameters are shown in IICD
Table A-1, Items 1-12, I-14, and 1-15.

[IICD Volume 1, Section 10.2.1. The Hanford MCO, consists of a stainless steel shell, a shield plug, and five or six
fuel baskets for DOE-EM-owned SNF. The MCO shall be received with its welded cover installed that would
contribute to the canister’s disposability (Specific Assumption 5.2 #7). Permanent labeling or markings will not
exceed the maximum canister envelope dimensions (i.e., manufacturing tolerances). The MCO dimensions after
being filled and stood vertically on a flat surface is a right-circular cylinder with the dimensions given on Figure
C-5. The maximum weight of the MCO is shown on Figure C-5. MCO center of gravity constraints and details of
an associated MCO shipping cask are not available. The Hanford MCO fits into the 2 MCO/2 DHLW waste
package configuration. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

4.2.2.7.13 Hanford MCO/Rack Interface

The CRCFs shall be designed to lift, rack and stage, and package the MCO canisters as specified in [ICD Volume 1
(DOE 2008 [DIRS 185688]), Section 10.2.2 and Figure C-5. Interface parameters are shown in IICD Table A-1,
Item I-12.

[IICD Volume 1, Section 10.2.2. Limited staging for the MCO shall be provided in the CRCFs. The MCO
canisters bound the diameters of the other DOE-EM SNF canisters, including the standardized canisters, and
provide the largest potential interface for DOE EM owned SNF and the small canister staging rack in the CRCFs
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as shown on Figure C-5. The MCO handling interface is a lifting ring on the cover. The canister cover is an
integrally machined axisymmetric lifting ring designed to support a 12-ton load when gripped with six equally
spaced grippers. Each gripper must have a 1.97-in. (50-mm) tangential arc length and a 0.66-in. (16.75-mm)
radial engagement length. MCO canister cap details that would interface with the repository lifting fixtures are
illustrated in Figure C-5. In addition, the canister-handling fixture will operate within the nominal diameter of the
canister cover. MCO canister interfaces with the 2 MCO/2 DHLW waste package design are identified on Table
A-1, Item I-12. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

4.2.2.7.14 Not Used
[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.1 provides specific direction that the naval canisters and the

M-290 cask system will only be handled in the IHF (not CRCFs). CBCN0O03 to Revision 002 provided the update to
the MGR-RD.]

4.2.2.7.15 Not Used
4.2.2.7.16 Not Used

4.2.2.7.17 DWPF HLW Canister/Rack Interfaces

The CRCFs shall be designed to receive and handle DWPF HLW canisters as specified in IICD Volume 1 (DOE
2008 [DIRS 185688]), Figure C-7. See IICD Volume 1, Table A-1, Item 1-23 for the small canister staging rack
interfaces.

[IICD Volume 1 Section 13.1. Figure C-7. Table A-1, Item I-23 illustrates the dimensional interfaces for the
DWPF HLW canister and small canister staging rack. CBCN0OOS8 to Revision 002 provided the update to the [ICD
Volume 1.]

4.2.2.7.18 Hanford HLW Canister/Rack Interface

The CRCFs shall be designed to receive and handle Hanford HLW canisters as specified in IICD Volume 1 (DOE
2008 [DIRS 185688]), Figure C-8. See IICD Volume 1, Table A-1, Items I-22 and 1-24 (for the small canister
staging rack interfaces).

[IICD Volume 1 Section 13.2, Figure C-8. Table A-1, Items I-22 and I-24 illustrates the dimensional interfaces for
the Hanford HLW canister and small canister staging rack. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

4.2.2.7.19 INL HLW Canisters
The CRCFs shall be designed to receive and handle INL HLW canisters.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13.3. The HLW canisters being considered for the Idaho
National Laboratory (INL) have not been specified but are conceptually thought to be similar to the DWPF HLW
canisters. However, INL may consider optimizing HLW shipping to the repository using both short and long
canisters. The canister alphanumeric identifiers are expected to be of an ID0000 series. CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

4.2.2.7.20 WVDP HLW Canisters

The CRCFs shall be designed to receive and handle WVDP HLW canisters as specified on IICD Volume 1 (DOE
2008 [DIRS 185688]), Figure C-9. See IICD Volume 1,Table A-1, Item I-31 for interfaces.

[IICD Volume 1 Section 13.4. HLW from the West Valley Demonstration Project (WVDP) is contained in canisters
similar in gross external dimensions to the DWPF HLW canisters. The fill neck and flange are wider and the
canisters are loaded to a higher MTHM equivalent than the standard HLW glass form being poured into the
DWPF HLW canisters. Although canister dimensional parameters are available, WVDP has not negotiated a
contract with OCRWM for disposal of the waste at the repository. Detailed information about the canisters may be
obtained from Characteristics of Potential Repository Wastes (DOE 1992 [DIRS 102588]). The canister
alphanumeric identifiers shall be of a WV 000 series. CBCNOOS to Revision 002 provided the update to the [ICD
Volume 1.]

000-3DR-MGRO0-00300-000-003 Page 55 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

4.2.2.7.21 HLW Canisters
The CRCFs shall receive all vitrified HLW in sealed disposable canisters designed specifically for vitrified HLW.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 13. This requirement is only allocated to the IHF and
CRCFs that will handle HLW canisters. The standard vitrified HLW form shall be borosilicate glass sealed inside
an austenitic stainless steel canister with a concentric neck and lifting flange. The CRCF's shall receive two
varieties - short and long HLW canisters represented by the canisters developed at DWPF at SRS or by the
proposed canister concept developed for the RPP-WTP at the Hanford Site. CBCNOOS to Revision 002 provided
the update to the IICD Volume 1.]

4.2.2.7.22 Thermal Design of SSCs for the DOE Standardized Canisters

All systems designed to handle DOE standardized SNF canisters, during normal operations, shall ensure that
canister wall temperatures will not exceed 600°F (315.5°C) in enclosed environments and 300°F (148.9°C) in open
(air) environments.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.1.3. Compliance with the above requirements shall be
shown to be achievable for any SSC that relies on the performance of the canister pressure vessel boundary. This
includes activities from the loading of EM SNF into disposable canisters through final closure of the waste
package. Further verification of the above temperature limits may be required. The temperature constraints are
considered applicable for handling operations. CBCNOOS to Revision 002 provided the update to the IICD Volume

1]
4.2.2.7.23 Thermal Design of SSCs for MCO

All systems designed to handle Hanford MCOs, during normal operations, shall ensure that canister wall
temperatures do not exceed 132°C in either enclosed or open (air) environments.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.2.3. Compliance with the above requirements shall be
shown to be achievable for any SSC that relies on the performance of the canister pressure vessel boundary. This
includes activities from the loading of EM SNF into disposable canisters through final closure of the waste
package. Further verification of the above temperature limit may be required. CBCNOOS to Revision 002 provided
the update to the IICD Volume 1.]

4.2.3 Safety and Protection Requirements
4.2.3.1 NSDB Requirements

4.2.3.1.1 Structural Integrity
The CRCFs' structures shall be designed to maintain building structural integrity to protect ITS SSCs inside the
building from external events and to protect against building collapse onto waste containers (safety functions).
e The mean frequency of building collapse due to:
--  winds less than or equal to 120 mph shall not exceed 1.0 x 10-%/yr.
-~ volcanic ashfall less than or equal to a roof load of 21 Ib/ft? shall not exceed 1.0 X 10-%/yr.
--  the spectrum of seismic events shall be less than or equal to 2.0 X 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items CR.01, CR.02, and CR.04.
CBCN006, CBCN00Y, and CBCNO12 to Revision 002 provided this change.]

4.2.3.1.2 Heliport Location

The CRCFs' structures shall be designed to maintain building structural integrity to protect ITS SSCs inside the
building from external events (safety function).
e The CRCFs shall be located such that there is a distance of at least one-half mile between the CRCFs and
the repository heliport.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Item CR.03. CBCNQ09 to Revision 002
provided this change.]
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4.2.3.1.3 Moderator Control

In conjunction with the fire detection and suppression systems, the CRCFs shall be designed to maintain moderator
control (safety function).
e The mean probability of inadvertent introduction of fire suppression water into a canister shall be less
than or equal to 1.0 x 109 over a 720-hour period following a radionuclide release.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items FP.CR.01 and FP.CR.02. This
criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.6.2. CBCN006 and CBCN009 to
Revision 002 provided this change.]

4.2.3.1.4 TEV Rails Inside the CRCFs
The rails for the TEV inside the waste package loadout room shall be designed to protect against derailment of the
TEV during loading of a waste package [into the TEV] (safety function).
e  The mean frequency of the TEV derailment due to failure of the TEV rail system (at the loadout station)
due to the spectrum of seismic events shall be less than or equal to 1.0 x 10%4/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Item CR.05. CBCN006 and CBCNO09 to
Revision 002 provided this change.]

4.2.3.1.5 Shield and Equipment Confinement Doors
The CRCFs' shield doors (including anchorages) and equipment confinement doors shall be designed to protect
against direct exposure of personnel, preclude collapse onto waste containers, mitigate the consequences of
radionuclide release, and protect against equipment shield door collapse onto a waste container (safety functions).
e  Equipment and personnel shield doors shall have a mean probability of inadvertent opening of less than or
equal to 1.0 X 1097 per waste container handled.
e An equipment shield door falling onto a waste container as a result of impact from a conveyance shall be
precluded.
e The mean probability that the HVAC system in the CRCF confinement areas becomes unavailable during
a 30-day mission time following a radionuclide release due to the simultaneous opening of an equipment
confinement door and a cask unloading room shield door shall be less than or equal to 3.0 x 10°97.
e The mean frequency of collapse of equipment shield doors (including attachment of door to wall and
frame anchorages) due to the spectrum of seismic events shall be less than or equal to 6.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items CR.06 through 09. For the
performance of the Surface Confinement HVAC System, see the criterion in Chapter 19. CBCN006 and CBCN0O09
to Revision 002 provided this change.]

4.2.3.1.6 Slide Gates

The CRCFs' DOE canister slide gates, cask port slide gates, TAD slide gates and waste package port slide gates
shall be designed to protect against dropping a canister due to a spurious closure of the slide gate, protect against
direct exposure to personnel, preclude canister breach, and preclude canister drop onto the floor (safety functions).
e The mean probability of a canister drop resulting from a spurious closure of the slide gate shall be less
than or equal to 2.0 x 109 per transfer.
e The mean probability of occurrence of an inadvertent opening of a slide gate shall be less than or equal to
4.0 x 10" per transfer.
e Closure of the slide gate shall be incapable of breaching a canister.
e The waste package port slide gate shall be incapable of opening without a waste package transfer trolley
with waste package in position to receive a canister.

[Preclosure NSDB (BSC 2008 DIRS 184200]), Appendix C, Table C-1, Items CR.HTC.01I through 13. See Chapter
13 for criteria tying the slide gate operation to the CTM. CBCN006 and CBCNO09 to Revision 002 provided this
change.]
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4.2.3.1.7 Cask Preparation Platform

The CRCFs cask preparation platform shall be designed to protect against platform collapse or waste container
breach due to an impact from the cask transfer trolley or site transporter (safety functions).
e The mean frequency of collapse of the cask preparation platform due to the spectrum of seismic events
shall be less than or equal to 3.0 x 10%/yr.
e The mean frequency of platform collapse or waste container breach from the impact of the cask transfer
trolley or site transporter into the platform due to the spectrum of seismic events shall be less than or equal
t0 2.0 X 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items CR.HMH.01 and 02. CBCNO009 to
Revision 002 provided this change.]

4.2.3.1.8 Waste Package Transfer Trolley Rails
In conjunction with the waste package transfer trolley, the CRCF rails shall be designed to protect against a tipover
of the WPTT holding a loaded waste package, and protect against rocking (which induces an impact into a wall) of
a WPTT holding a loaded waste package (safety function).
e The mean frequency of tipover of the WPTT due to the spectrum of seismic events shall be less than or
equal to 2.0 x 10%/yr,
e The mean frequency of the rocking impact of the WPTT into a wall due to the spectrum of seismic events
shall be less than or equal to 2.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items H.CR.HL.05 and 06. Also, see
Chapter 13. Criterion that does not have a facility component (such as trolley speed) is not included here.
CBCNO006 and CBCNO09 to Revision 002 provided this change.]

4.2.3.1.9 Non-ITS SSCs Interactions with ITS-SSCs

The CRCFs shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon failure could
prevent safety functions from being performed:
e have a probability of failure of less that 1.0 x 10 over the preclosure period (as determined by PCSA),
¢ will not damage the ITS component if not screened out, or
e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111 [DIRS 185674]
performance standard (as determined by PCSA).
The design of the interface shall include the dynamic loads and displacements produced by both sets of SSCs up to
the first anchor point beyond the interaction. Additionally, either:
o The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,
e The collapse of the non-ITS SSC shall not impair the integrity of the ITS SSC, or
e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs subjected to
the potential unacceptable interaction.
Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases in NUREG-0800, Section 3.7.2, subsection 11.8 (NRC 1989 [DIRS 165111]). The
discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section 3.7.3, subsection
11.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the repository as it is not a
reactor plant, the repository does have both non-ITS and ITS SSCs that should have the same design
considerations of the interactions. The specific criterion is contained in the PDC (BSC 2007 [DIRS 179641)],
Section 6.1.10.2, for any non-ITS/ITS interactions. This requirement is commonly called the two-over-one
requirement.]

4.2.3.2 Fire Protection Requirements

4.2.3.2.1 Passive Fire Protection Features

The CRCFs shall be provided throughout with passive fire protection in the form of fire rated barriers, as
determined in the FHA.

[Canister Receipt and Closure Facility 1 Fire Hazard Analysis (BSC 2007 [DIRS 183251]), Section 7.1.3.]
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4.2.3.2.2 Automatic Fire Protection Features

The CRCFs shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Canister Receipt and Closure Facility 1 Fire Hazard Analysis [(BSC 2007 [DIRS 183251]), Section 7.1.1.]

4.2.3.2.3 Manual Fire Protection Features

The CRCFs shall be provided throughout with portable fire extinguishers, Class III Standpipe, and manual fire
alarm initiation devices, as determined in the FHA.

[Canister Receipt and Closure Facility 1 Fire Hazard Analysis (BSC 2007 [DIRS 183251]), Section 7.1.2.
Additionally, Regulatory Guide 1.189 [DIRS 155040], Section 3.4.1 states "Interior manual hose installation
should be able to reach any location that contains, or could present a fire exposure hazard to, equipment important
to safety with at least one effective hose stream" and specifies Class IlI standpipes to accomplish design.]

4.2.3.2.4 Fire Resistant Materials

The CRCFs shall be designed such that: electrical cabling and other exposed materials meet flame spread and other
related requirements; and equipment installed within the facility utilize non-combustible lubricants and hydraulic
fluids to the maximum extent practicable, as determined in the FHA. Vehicles entering the facility shall be limited
to 100 gallons of diesel fuel per vehicle.

[Canister Receipt and Closure Facility 1 Fire Hazard Analysis (BSC 2007 [DIRS 183251]), Section 7.1.3.]
4.2.3.2.5 Life Safety Provisions

The CRCFs shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[Canister Receipt and Closure Facility 1 Fire Hazard Analysis (BSC 2007 [DIRS 183251]), Section 7.1.4.]
4.2.3.2.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,

and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

4.2.3.3 Security Requirements
4.2.3.3.1 Physical Protection

Appropriate access controls for vehicles and personnel, delays at doors and other access points, defensive
positions, and mechanical controls on material movement in the canister handling area shall be included in the
design.

[DOE M 470.4-2 [DIRS 178562] Chapter VIII.2 ensures that appropriate safeguard and security measures are
implemented to protect the CRCF and the SNMs that are handled in the CRCFs.]

4.2.3.3.2 Not Used
4.2.3.3.3 Access Controls

The CRCFs shall be designed to have controls to allow entry to only those individuals authorized to enter the
facility.

[10 CFR 73.51(b)(2)(ii) [DIRS 185680]. DOE M 470.4-2 [DIRS 178562] Chapter VIIL.2 specifies access controls

for areas including for these areas in the CRCFs. This requirement is allocated between the nuclear handling
facilities, the Subsurface Facility, BOP, and S&S system.]
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4.2.3.3.4 Interior Intrusion Detection

The CRCFs shall be designed to have interior intrusion detection to detect and assess unauthorized penetration or
activities within the facility. The CRCFs will use IDS and/or provide remote visual observations to ensure
breaches in the security area boundaries for those S&S interests under IDS protection are detected and alarms are
annunciated.

[10 CFR 73.51(b)(2)(iii) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter VII.2.b. This requirement
is allocated between the nuclear handling facilities, the Subsurface Facility, BOP, and S&S system.]
4.2.3.3.5 Loss of Control

The CRCFs physical protection system shall be designed to protect against loss of control of the facility that could
be sufficient to cause a radiation exposure exceeding the dose as described in 10 CFR 72.106 (b) [DIRS 185679].

[10 CFR 73.51(b)(3) [DIRS 185680]. This requirement is allocated between the nuclear handling facilities, the
Subsurface Facility, BOP, and S&S system.]
4.2.3.3.6 Physical Barriers

The CRCFs building walls shall be designed to provide the second permanent physical barrier for the storage of
SNF and HLW offering substantial penetration resistance to control, deny, impede, or delay unauthorized access.

[10 CFR 73.51(d)(1) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter 1X.4 through IX.8 This
requirement is allocated between the nuclear handling facilities, the Subsurface Facility, BOP, and S&S system.]
4.2.3.3.7 lllumination

The CRCFs shall provide for illumination, sufficient to permit adequate assessment of unauthorized penetrations
of, or activities within, the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680] This requirement is allocated between the nuclear handling facilities, the
Subsurface Facility, BOP, and S&S system.]
4.2.3.3.8 Secure Storage

If required, the CRCFs shall be designed to store S&S interests requiring secure storage in vaults, vault-type rooms,
vault-type-room complexes, and/or GSA approved security containers.

[DOE M 470.4-2 [DIRS 178562], Chapter XI.1.a. This requirement is allocated between the nuclear handling
facilities, the Subsurface Facility, BOP, and S&S system. Although storage is likely a byproduct of operational
needs resulting in locked containers, if vaults are specified, they shall be provided.]

4.2.4 Miscellaneous Requirements

4.2.4.1 Surveys and Inspections

The CRCFs shall be designed to provide space and equipment necessary to remotely perform radiological surveys
of waste packages and transportation casks, and to perform security inspections of the transportation cask
subsystems, surveys of sealed WPs to identify physical damage to the corrosion barrier and ensure they are suitable
for emplacement.

[PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.24, 2.2.29, 2.2.30 and 2.2.31.]

4.2.4.2 Not Used

[MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.1.2.H and 3.1.2.1 provides specific direction that the naval
canisters and the M-290 cask system will only be handled in the IHF (not CRCFs). CBCN0O3 to Revision 002
provided the update to the MGR-RD.]

4.2.4.3 Survey and Decontamination

The CRCFs shall be designed to have limited survey and decontamination systems for transportation casks and
waste packages.

[10 CFR 20.1501(a) [DIRS 185675]. No significant levels of contamination are expected in the CRCFs.
However, in the event that transportation casks or waste packages are surveyed and found to have surface
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contamination, decontamination shall be performed by the limited capability afforded in the facility. In conjunction
with the Radiation/Radiological Monitoring System (See Chapter 28), the CRCFs shall provide a means to perform
radiological analysis on samples (smears, air, process, etc) where equipment and material must be surveyed to
show compliance with applicable limits prior to release from restricted areas. The process must be capable of
detecting radioactive contamination levels below applicable limits.]

4.2.4.4 Segregation of Liquids

The CRCFs shall be designed to provide for the collection of liquids that may intrude into areas where
contamination may be present, such as LLW.

[Although Scenario SI 628 in the Preliminary Hazards Analysis for License Application Study (BSC 2004 [DIRS
167313]) was written for the previous facilities, they would also reasonably apply to the current facilities. This
reference will suffice until the analysis is revised. The development of drainage, piping, and other low-level
radioactive collection design details will be developed during detailed design.]

4.2.4.5 MCO Handling Restrictions

The MCOs constitute the most restrictive handling scenario due to the need to keep lift heights (drop heights) to a
very small distance (2-ft maximum).

[BCP YMP-2004-072 [DIRS 168721] Attachment A, # 21 provided a restriction on handling the MCO in the Fuel
Handling Facility, which does not exist in the current suite of facilities. However, the MCO will be handled in the
CRCFs, making this requirement applicable to the CRCFs. For the drop height requirement, BCP YMP-2004-072
makes the recommendation that “additional energy absorbing decking around all lift points to minimize the drop
height may be possible.” Although the decking was included in the BCP, it is a possible design solution, and as
such not appropriate for the requirement text.]

4.2.4.6 Transportation Cask Cavity Sampling and Venting

The CRCFs shall be provided with the capability for cask cavity gas sampling prior to cask lid removal and venting
the transportation cask cavity to the off-gas system (e.g. HVAC system with HEPA filters).

[The Engineering Study for Transportation Cask Gas Sampling Requirements Analysis (BSC 2007 [DIRS 181530])
requires gas-sampling in the WHF, however, project direction is to have the capability in each nuclear facility for
gas sampling of transportation casks received, prior to lid removal (Slovic 2007 [DIRS 184156]). For ALARA
considerations it is prudent to vent the cavity gas to an off-gas collection system with HEPA filters. This criterion
meets PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.13, 2.2.14, 2.2.15, 2.2.16, 2.2.17, and 2.2.18.]

4.3 Conformance Verification
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Table 4-2. CRCFs Conformance Verification

Criterion PreliminaryV erification Method
Number Description N/A | Analysis | Exam | Demo | Review | Test
421.1 Direct Access X
421.2 Commercial Annual Receipt Rates X
421.3 Initial Waste Forms X
4.21.3.1 MCO Waste Forms X
421.32 DOE Standardized SNF Canister Waste Forms X
421.4 Annual Receipt Rates for DOE SNF and HLW X
421.5 Receive Transportation Casks X
421.6 Transportation Cask Return to Service X
421.6.1 DOE Cask Contamination X
4.21.7 Cask Tumaround Time X
4.21.8 TAD Canister X
4.2.1.9.1 Commercial SNF Under Contract X
421.92 DOE Generated SNF Disposable Canisters X
4.21.93 DOE SNF of Commercial Origin X
421.94 DOE SNF Canister Themmal Limit X
421.95 Not Used - -- - - - -
421.9.6 Not Used - -- - - - -
4.21.9.7 Not Used - -- - - - -
4.2.1.9.8 Cladding Temperatures X
4.21.99 Lifting HLW Canisters X
4.21.9.10 HLW Canister Size X
4.21.911 HLW Canister Weight X
4.21.912 HLW Canister Grapple X
4.21.913 HLW Canister Drop Capability X
4.2.1.9.14 HLW Canister Thermal Limit X
4.21.9.15 Immobilized Plutonium Waste Form X
4.2.1.9.16 Tamper-Indicating Seal Removal X
4.21.917 Cask Sizes X
421.9.18 Cask Hook Weight X
4.21.9.19 Rail Carrier Size X
4.21.9.20 Railroad Shipments X
4.2.1.9.21 Truck Dimensions X
4.21.9.22 Maximum Lift Height of Multi-Element X
Canisters

4.21.9.23 Not Used - -- - - - -
4.21.9.24 Canister Labels X
4.21.9.25 Canister Lifting Fixture X
4.21.9.26 | Remediation X
4.2.1.9.27 Canister Leak Rates X
4.2.1.10 Personnel Barriers X
4.21.11 Impac Limiters X
4.21.12 Hold-down Features X
4.21.13 Packaging Aged TAD Canisters X
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Table4-2. CRCFs Conformance Verification (Continued)

Criterion Preliminary Verification Method
Number Description N/A | Analysis | Exam | Demo | Review | Test
4221 Emergency Management X
4222 Waste Package Preparation for Closure X
4223 Service Life X
422.4 South Texas TAD Canister X
4225 Not Used - - - - - --
422.6 Staging Capacity X
4227 IICD Volume 1 Compliance X
422.71 Dimensions X
422.7.2 Transportation Cask Handling X
4.22.7.3 Skid Handling X
42274 Disposable Canister Acceptance X
42275 No Handling Canister Contents X
422.76 Canister Disposability Evaluations X
422.7.7 Not Used - - -- - - -
42278 Cask Responsibilities X
422.7.9 Not Used — — -- - — --
4.2.2.7.10 Not Used - - -- — — --
422.711 Standardized Canister Interfaces X
422712 Hanford MCO X
422713 Hanford MCO/Rack Interface X
422714 Not Used - - -- - - --
422715 Not Used - - -- - - --
422716 Not Used — — -- — — --
422.717 DWPF HLW Canister/Rack Interfaces X
422718 Hanford HLW Canister/Rack Interface X
422719 INL HLW Canisters X
422720 VWDP HLW Canisters X
422.7.21 HLW Canisters X
422.7.22 Thermal Design of SSCs for the DOE X
Standardized Canisters
422723 Thermal Design of SSCs for MCO X
423.11 Structural Integrity X
423.12 Heliport Location X
423.1.3 Moderator Control X
423.14 TEV Rails inside the CRCFs X
42.3.15 Shield and Equipme nt Confinement Doors X
4.23.1.6 Slide Gates X
42.3.1.7 Cask Preparation Platform X
423.1.8 Waste Package Transfer Trolley Rails X
423.19 Non-ITS SSCs Interactions with ITS-SSCs X
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Table 4-2. CRCFs Conformance Verification (Continued)
Criterion Preliminary Verification Method
Number Description N/A | Analysis | Exam | Demo | Review | Test
4.2.3.2.1 Passive Fire Protedion Features X
4.2.3.2.2 Automatic Fire Protection Features X
423.23 Manual Fire Protection Features X
423.24 Fire Resistant Materials X
423.25 Life Safety Provisions X
423.26 Occupant Notification X
4.2.3.31 Physical Protection X
4.2.3.3.2 Not Used — — -- — — --
4.2.3.3.3 Acacess Controls X
4.2.3.34 Interior Intrusion Detection X
423.35 Loss of Control X
423.36 Physical Barriers X
423.3.7 [lumination X
423.38 Secure Storage X
424.1 Surveys and Inspedions X
4.24.2 Not Used - - -- - - --
424.3 Survey and Decontamination X
424.4 Segregation of Liquids X
4245 MCO Handling Restrictions X
424.6 Transportation Cask Cavity Sampling and X
Venting
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5 Wet Handling Facility

5.1 Overview

5.1.1 Introduction

The WHEF and its accompanying systems receive truck-based and rail-based transportation casks containing bare
commercial SNF and rail-based transportation casks containing dual-purpose canisters. The WHF will transfer the
bare fuel contained in transportation casks and DPCs into TAD canisters and export the TAD canisters to either the
Aging Facility or to the CRCFs.

The WHEF provides space and layout to support cask processing, limited underwater fuel storage and blending
capabilities, dual-purpose canister cutting and processing, TAD canister loading, TAD canister welding, and
shielded transfer cask (STC) handling operations. TAD canister handling operations are primarily by means of the
STC. The WHEF allows remediation activities that include repair and rework of TADs, or space to safely segregate
nonconforming items within the borated pool.

The WHF also helps maintain a suitable environment for personnel and equipment that supports the waste handling
operations, helps protect the SSCs within the WHF from natural and induced environments, confines contaminants,
and provides radiological protection to personnel.

In addition, the WHF also provides space and layout for industrial and radiological safety systems, operational
control and monitoring, communications systems, safeguards and security systems, fire protection systems,
ventilation systems, and utility systems. The WHF also provides the required space and layout for transportation
cask and DPC cooling, TAD drying and inerting, maintenance, tool storage, and administrative support.

5.1.2 System Classification

The WHEF has been classified as ITS because there are Category 2 event sequences that could occur in the WHF
and features of the facility that prevent, reduce the frequency, or mitigate event sequences. The structure is ITS to
maintain the waste form container integrity, building confinement integrity, and personnel shielding. The pool
structure, TAD closure station, aging overpack access platform, DPC cutting station, preparation stations #1 and #
2, decontamination pit, decontamination pit seismic restraints, shield doors (including anchorages), confinement
doors, cask port slide gate, and overpack port slide gate are ITS.

Rails for railcars, ALARA shielding features, DPC unloading bay gate, deep remediation station, DPC transfer
station, staging shelf transfer station, staging shelf dual transfer station, rail cask transfer station, STC/TAD transfer
station, transportation cask transfer station, (pool) crush pads, decontamination pit cover, decontamination pit
platform are non-ITS. The WHF does not include SSCs that are [ITWIL.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification for
the system SSCs and Appendix D, Table D-1 provides the functions. Boron makeup system is removed - it is
included in the Pool Water Treatment and Cooling System. CBCN004 and CBCNO0Y to Revision 002 provided
these changes.]

5.2 Functional and Performance Requirements and Bases
5.2.1 Mission Requirements

5.2.1.1 Direct Access

The WHEF shall be designed to have direct rail and truck access to handle transportation casks for unloading into
STCs or aging overpacks. In addition, the WHF shall have direct access for site transporters for delivery and
export of aging overpacks and STCs.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.B. The current surface facilities and disposal container
designs are preliminary, currently being developed only to evaluate whether a case can be made to safely operate
and license a facility of this type. A definitive list of transporters and transportation systems to be received at the
repository does not currently exist; transportation strategies are being developed for this future activity. It is
currently thought that the site transporter will be truck or crawler based vehicles. CBCN0OO3 to Revision 002
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provided the update to the MGR-RD.]

5.2.1.1.1 Railroad Shipments

The WHEF shall be designed to accommodate the maximum envelope for a loaded railroad transporter, which would
be bounded by the dimensions specified in Table 1 of the IICD Volume 1 (DOE 2008 [DIRS 185688]), Figure C-1.
The WHEF shall be designed to accommodate rail transportation cask shipments with the following characteristics.
1. Railroad shipments made under the AAR standard of unrestricted interchange.
2. The transportation cask system, including impact limiters, tie-downs, and other related transportation
equipment, shall be compatible with AAR Plate F dimensions.
3. The combined railcar/cask carrier (gross railcar, cask, skid, and impact limiters) not exceeding 65,750 Ibs
gross weight per axle (e.g., 263,000 Ibs gross weight for a 4-axle railcar, 394,500 lbs for a 6-axle railcar, or
526,000 Ibs for an 8-axle railcar).
4. Cask railcars having a maximum width of 128 in.
5. Cask railcars having a maximum length of 90 ft.
6. Cask railcars having a coupler-to-coupler distance of 93 ft 4 in. (based on a review of rail industry rolling
stock).

[IICD Volume 1 Section 7.3, Table 1, and Appendix C for the reference to Figure C-1. AAR 2004 [DIRS 169910]
provides for a restricted interchange and Plate F. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10
provides Items 4-6. Although IICD Volume 2 refers to a 1992 version of AAR, the repository will utilize AAR 2004.
CBCNOO0S to Revision 002 provided the update to the IICD Volume 1.]

5.2.1.1.2 Truck Dimensions

The WHEF shall be designed to receive truck-based transportation casks containing SNF and empty TAD canisters
on trucks and trailers with the following maximum characteristics:
o LWT with the combined legal weight of the truck/cask carrier not exceeding a tandem axle gross weight of
34,000 Ib and an overall gross weight of 80,000 lb.
o OWT with the combined weight of the truck/cask carrier being greater than 80,000 lbs gross vehicle weight,
but not more than 90,000 to 105,000 lbs depending on the particular state transited.
¢ LWT or OWT flatbed trailers with a maximum width of 102 in.
o LWT or OWT flatbed trailers with a maximum length of 53 ft.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Figure B-1 provides information for LWT transportation system that
are bounded by rail. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 provides trailer dimensions for
the LWT and OWT. A state may not limit the length of a semitrailer in a truck tractor-semitrailer combination to
less than 48 ft or less than a grandfathered length. Although the grandfathered length limit is 53 ft for the State of
Nevada, approximately half of the remaining states limit trailer length to 48 fi. Repository auxiliary equipment
and parking area interfaces are currently bounded by the repository designs for the potential generic building
doors and setbacks and are not shown separately. Handling of the empty TAD in the WHF partially satisfies
requirements of PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.9 and 2.2.11. CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

5.2.1.1.3 Cask Sizes

The WHEF shall be designed to receive rail-based transportation casks having dimensions shown in Table 5-1 and
the TAD canister transportation overpack (not included in Table 5-1).
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Table 5-1. Rail Transportation Cask Bounding Characteristics (Excluding
the TAD Canister Transportation Overpack)

Characteristic CSNF Design CSNF Purchasing Ref. Dim.?
(Min-Max) (Min-Max)
Cask length without impact limiters (in.) 182234 200-225 A
Cask diameter without impact limiters (in.) 40108 44-98 C
Cask length with impact limiters (in.) 220-370 242-333 B
Cask diameter with impact limiters (in.) 65144 72-140 F
Distance across upper trunnion (in.) 40120 44-108 D
Cask closure lid diameter (in.) 20-88 22-79 E
Cask closure lid weight (Ib) <15,000 <15,000 --
Cask weight when fully loaded (Ib) <280,000 <280,000 -
Impact limiter maximum weight, pair (Ib) 25,000 25,000 --
Max height of the centerine of the upper 296 330 --

cask trunnions above the floor or rail upon

which the conveyance rests during
upending and removal of cask from

conveyance (in.)
Maximum distance between centerline of 46 51 G
upper trunnions and top of cask (in.)

Maximum distance between centerline of 51 56 H
lower trunnions and bottom of cask (in.)

Minimum avail Cable crane under-hook 480 480 --
clearance (in.)

 Letters in “Reference Dimension” column refer to the dimensions identified in Figure 5-1.
b
Without impact limiters installed.

CMinimum distance from the fadlity floor surface to the paim of the crane hook at its maximum
elevation
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[LICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.2 provides this information. Table 5-1 summarizes
characteristics for rail cask designs for use in the CRWMS for the 10% of the CSNF that will not use the TAD
canister transportation overpack. Truck casks are significantly smaller in size and weight than rail casks, thus,
Table 5-1 bounds truck cask designs.]

5.2.1.1.4 Receive Transportation Casks
The WHF shall be designed to receive the following transportation cask designs (non-exclusively) (all must be
certified by the NRC); handle the canisters and SNF; and manage the associated site-generated waste stream:
e GA-4
GA-9
NAC-LWT
NAC-STC
NAC-UMS
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MP-187 Multi-Purpose Cask (Not normal or expected event. Capability only)
MP-197 Multi-Purpose Cask (Not normal or expected event. Capability only)
HI-STAR 100

TranStor TS-125

TN-68 TSC

TN-32

TAD Transportation Cask

[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1c, identifies the transportation casks to be utilized in
accordance with 10 CFR 71 [DIRS 185678]. MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.C and CRD
(DOE 2007 [DIRS 182960]), Section 3.2.11 and 3.2.1G (for the new text for waste stream). IICD Volume 2 (DOE
2007 [DIRS 176810]), Section 3.1.2 and Appendix B, Table B-1 provides the same cask list and adds TN-32 (which
was not previously included in the list). CBCN003 to Revision 002 provided the update to the MGR-RD.

TN-68 Transportable Storage Cask (TSC) by Transnuclear, Inc.; Information on the TN-68 TSC is available in the
Technical Information Center (TIC) 255262 -TN-68 Transport SAR Responses to RAIl [E-17906, images 1-67];
TN-68 Transport Packaging Safety Analysis Report [Rev. 1] [Docket 71-9293][CDROM] [DIRS 167988]. The
MP-197 cask was added to the list because it was developed and submitted to the NRC after DOE provided the
initial TSRD list. The MP-187 handles one waste form and the MP-197 handles the other. The MP-197 is
expected to have similar stature in future revisions of the TSRD. Although the TranStor TS-125 cask system (from
BNFL Fuel Solutions, previously TranStor) may not be licensed by the NRC, it is included here as a surrogate for
potential future cask designs.]

5.2.1.1.5 Transportation Cask Handling

The WHEF shall receive transportation casks in a horizontal orientation, rotate the casks to a vertical orientation
(either while still on their conveyance or after removal from the conveyance), and then handle the casks while in
the vertical orientation. After removing the transportation cask from the conveyance, the vertical-handling concept
includes moving and lifting transportation casks, removing waste forms from dual-purpose canisters (DPCs) or
transportation casks, and loading into TADs.

The WHEF shall receive transportation casks with uncanistered DOE SNF of commercial origin in a horizontal
orientation, rotate the casks to a vertical orientation and then handle the casks while in the vertical orientation. The
vertical-handling concept includes moving and lifting transportation casks; removing DOE-owned, commercial-
origin fuels from transportation casks; and loading DOE-owned, commercial-origin fuel assemblies into TADs for
subsequent placement into waste packages.

[ICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumptions 5.1 #s 2.a. and 2.b MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.2.D. CBCNO003 to Revision 002 provided the update to the MGR-RD and CBCNOOS to
Revision 002 provided the update to the IICD Volume 1.]

5.2.1.1.6 Skid Handling

The WHEF shall be designed to handle rail or truck transportation systems directly. Although current surface
facility concepts do not anticipate removal of any cask shipping skid, WHF design shall be capable of lifting the
loaded package in its transportation configuration, including the skid and impact limiters, and transfer of the
package from one conveyance to another. Truck casks will be delivered without handling skids. WHF handling
equipment shall be designed to lift the skid with the following bounding characteristics.

¢ 124 in. maximum width

¢ 318 in. maximum length (between lift points)

© 360 in. maximum length (overall)

¢ 150 in. maximum height (to top of personnel barrier)

o Exactly 4 lifting points

e Liftable from below a maximum hook lift height of 42 ft above the rail

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 # 3 and Section 7.4, which discusses

transportation skids, no longer specifies skid handling. Potential interfaces, including generic buildings and gates
at the WHF, are provided in the IICD. The Holtec International HI-STAR 100 transportation cask cannot be up-
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ended while on the handling skid fixed to the conveyance. This particular cask will either need to be handled by
the intermodal skid or be removed from the skid in a horizontal orientation and placed on a separate, temporary
skid. Once on the temporary skid, the impact limiters can be removed. The transportation cask must then be lifted
horizontally and placed on an L-Frame, or similar device for up ending. Thus, while the skid may not be removed
from the conveyance for the HI-STAR 100, a separate skid and up ending device will be required. For more
specific handling operations and information, see Chapter 7-Operating Procedures, in the Storage, Transport, and
Repository Cask Systems, (Hi-Star Cask System) Safety Analysis Report, 10 CFR 71, Docket 71-9261 (Holtec
International 2003 [DIRS 172633]). IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.11.1 provides skid
characteristics. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

5.2.1.1.7 Storage Cask Receipt Flexibility

The WHF design should be sufficiently flexible to allow these storage casks and canisters, that in the future may be
certified by NRC for transport, so as not to preclude the ability to receive, handled, and process these casks or
canisters:

e TN-BRP (transportation cask to be shipped one time)

o TN-REG (transportation cask to be shipped one time)

e TN-40

e TN-32

e Castor V/21

e Castor X/33

e NAC-128 S/T

e MC-10

[LICD Volume 2 (DOE 2007 [DIRS 176810]), Appendix B, Table B-3 provides the list of storage casks and
dimensions. All of these casks are bare fuel storage casks and appropriate for the WHF. The other nuclear

facilities are not allocated this criteria because of the bare fuel contents. Physical characteristics of these casks
are provided in the IICD Table B-4.]

5.2.1.2 Annual Receipt Rates

The WHEF shall be designed to be capable of receiving 230 MTHM/year of bare commercial SNF from LWT,
OWT, and rail based bare fuel casks, as well as, 77 MTHM/year of CSNF in DPCs by rail. In the event that the
DOE determines that rail access to the repository site will be unavailable to support system operating conditions
and receipt rates, the previous acceptance rates will not apply and will, instead, be based on the availability of truck
transportation capability.

[Although CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and 3.2.1C.2 and MGR-RD (DOE 2008 [DIRS
184999]), Sections 3.1.1.J and 3.1.1.K.2 dictate a repository receipt rate for no more than 10% of the commercial
SNF will be received as bare, intact assemblies or other non-disposable canisters (e.g., dual-purpose canisters)
(300 MTHM), both the WHF and the Receipt Facility are capable of handling portions of this non-TAD-canistered
commercial SNF. Because both facilities are capable of handling a portion of this waste, the receipt rate
requirement should be allocated appropriately between the facilities. Sections 2.1 and 5.5 of the Nuclear Facilities
Receipt Rate Requirements Analysis Engineering Study (BSC 2007 [DIRS 181547]) provide the rationale for
selecting these allocated receipt rate requirements. For the WHF DPC criteria, it is irrelevant whether the DPCs
have a specific thermal output, as each TAD produced leaves the facility as a transfer - not being placed in a waste
package within the WHF. Thermal outputs of the assemblies do not influence which SNF is allocated to the WHF,
as the waste is loaded into TAD canisters and transferred to either a CRCF’s or the Aging Facility for further
processing - the WHF does not prepare the TAD canisters for emplacement (waste package). CBCNO03 to
Revision 002 provided the update to the MGR-RD.]

5.2.1.3 Remediation and Assembly Handling

The WHEF shall be designed to have one or more pools for wet remediation or handling of individual SNF
assemblies. The pool shall accommodate opening of dual-purpose canisters or transportation casks without
canisters, and transfer of individual SNF assemblies to TAD canisters.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.C. None of the other facilities are scoped to have a pool to
be in line with the OCRWM, director’s direction on clean facilities and TAD-based canister system. Although the
DPCs are opened inside the pool, cutting is performed outside the pool. CBCNOO03 to Revision 002 provided the
update to the MGR-RD.]
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5.2.1.4 Open DPCs

The WHEF shall be designed to provide space to be capable of opening transportation casks to remove SNF, cut
open TADs (for repair and remediation) and DPCs, handle the SNF, and manage the associated site-generated
waste streams.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1G, MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.Q and
PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.20. Although included in the source requirement text, HLW is
not included in the WHF. CBCN0O3 to Revision 002 provided the update to the MGR-RD.]

5.2.1.5 Transportation Cask Return to Service

The WHEF shall ensure that, after removal of their radioactive material, transportation casks meet the following
criteria before being returned to the CRWMS transportation element:
e Conform to its Certificate of Compliance,
o Fissile material and fissile material packaging exemption requirements in 10 CFR 71.15(a)-(f) [DIRS
185678] and the requirements of 10 CFR 71, Packaging and Transportation of Radioactive Material,
© 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications,
Emergency Response Information, and Training Requirements [DIRS 184241] (including characterization to
determine the constituents, total radioactivity, and chemical form in accordance with 49 CFR 172.203),
® 49 CFR 173, Shippers--General Requirements for Shipments and Packagings [DIRS 184242], for class 7
(radioactive) materials 173.401-173.477,
e Levels of non-fixed radioactive contamination on external surfaces shall be ALARA per 10 CFR 71.87(1).
(Accessible external surfaces include the cask, impact limiters, personnel barrier, tie-down, transport frame,
and transport vehicle.),
e Accumulations of 15 grams or more of fissile material shall be removed from the transportation casks,
o The interior of unloaded transportation casks shall be visually inspected prior to closure shall be free of
debris and other foreign materials to the extent practical, comply with the appropriate transportation
requirements, and
¢ Until modified by calculations or analyses, the combined gamma and neutron dose rate contribution from
SNF measured at the basket top end plane over an open, unloaded transportation cask shall be no more than 35
mrem/hr without further evaluation of the fissile content limit of 49 CFR 173.453.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.4; IICD Volume 1 (DOE 2008 [DIRS 185688]), Sections
9.2,92.1, & 9.2.2; 10 CFR 71.15; PO&PR (BSC 2008 [DIRS 185008]), Sections 2.1.8, 2.1.9, and 2.1.10; and
1ICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.15. Even though there is a requirement that MGR will
ensure that there is no more fissile material than is allowable under the requirements of 49 CFR 173.453(a) and
there is less than 100 grams of spent fuel material and no extraneous material (other than fuel assembly crud)
remaining in the cask interior, removing 15 grams or more of fissile material is the more conservative criterion.
The WHEF will be returning transportation casks to the transportation element. The other nuclear facilities are also
allocated in this requirement. The parenthetical reference to 49 CFR 172.203 only applies to bare-fuel casks and
is only applied to the WHF. CBCNO0O3 to Revision 002 provided the update to the MGR-RD and CBCNOO0S to
Revision 002 provided the update to the IICD Volume 1.]

5.2.1.5.1 DOE Cask Contamination

The WHEF shall return DOE transportation casks to the transportation system meeting DOE surface contamination
limits. The exterior and interior of the cask must not have removable contamination in excess of:

1. 22,000 dpm/100 cm? for non-fixed beta- and gamma-emitting radionuclide contamination

2. 2200 dpm/100 cm? for alpha-emitting radionuclides.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 9.2.1. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]

5.2.1.6 Cask Turnaround Time

The WHEF shall be designed for a target transportation cask turnaround time from receipt from the national
transportation system to return to the national transportation system less than 7 days.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3. This also applies to the other nuclear handling facilities.]
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5.2.1.7 TAD Canister

The WHEF shall be designed to handle the TAD canisters for transfer or loading, as provided by the Transportation,
Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).

[The MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.G provide direction to include the TAD. The allocation
to the WHF was provided in Criterion 2.2.1.11. CBCN0OO3 to Revision 002 provided the update to the MGR-RD.]
5.2.1.7.1 TAD Canister Closure

The WHEF shall prepare for and perform TAD closure or welding operations for those TAD canisters loaded within
the facility. This includes moving the TAD canisters from transfer areas to sealing areas, as necessary.

[This criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.25 and 2.2.27.]

5.2.1.8 Cask Hook Weight

The WHEF shall be designed for the maximum hook weight for any lift of the loaded rail cask not to exceed 400,000
Ibs (including lifting features, personnel barriers, and impact limiters).

[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1.1. This value exceeds the casks weights allowed by IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.13 (305,000 Ibs in Criterion 5.2.1.1.3) and the 360,000 Ibs

specified in Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS
181403]), Section 3.2.]

5.2.1.9 Receive Bare Fuel and DPCs

The WHEF shall be designed to receive truck and rail transportation casks containing bare commercial SNF and
DPCs containing commercial SNF, and transfer the bare commercial SNF into TAD canisters.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.1. This commercial SNF shall meet the requirements specified in
10 CFR 961 [DIRS 185683], as modified by individual Purchaser contracts. Commercial SNF may include both
UO2 SNF and MOX SNF from commercial power reactors and SNF from privately owned commercial research
reactors.]

5.2.1.10 Transportation Cask Thermal Limits

Transportation casks arriving with surface temperatures that exceed the WHF pool water temperature by more than
100°F, or other value specified by the cask vendor, shall be cooled prior to immersion for unloading or further in-
pool processing.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.3 provides this information.]

5.2.1.11 DOE SNF of Commercial Origin

The WHEF shall be designed to receive DOE SNF of commercial origin that cannot be handled by commercial
BWR or PWR handling equipment or has known or suspected defects (to either structural components or to
cladding beyond hairline cracks or pinhole leaks), such that the SNF requires isolation or special handling, and
placed in a disposable canister.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.2.3.D and 4.2.4 for limited amount of solid-form, bare DOE SNF.
DOE SNF of commercial origin is only scoped to be received in the CRCFs because of the need to have defective
SNF in disposable canisters, and the CRCFs will directly package those canisters. This is also allocated to the
Receipt Facility in case this waste stream is received in TAD canisters and sent to aging.]

5.2.1.12 Not Used
5.2.1.13 Not Used
5.2.1.14 Not Used
5.2.1.15 Not Used
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5.2.1.16 Remediation

The WHF will include adequate space, tools, and radiation protection features (shielding, radiation monitors,
HVAC confinement zones) to allow the repair and rework of TADs or space to safely segregate the nonconforming
item until a resolution can be developed and implemented.

e Damaged canisters and SNF shall be inspected to determine the severity of damage.

o Nonconforming items shall be reworked, as appropriate, to meet waste package or TAD loading

requirements.

e Nonconforming SNF shall be staged.

e Damaged sealed TAD canisters shall be vented, purged, and opened, as required.

® Once recovery from the off-normal condition has been completed, the SNF shall be returned to processes

operations.

e Establish confinement within the repair or rework area prior to conducting repair or rework activities outside
of the WHF pool area.

[The bullets are provided from PO&PR (BSC 2008 [DIRS 185008]), Sections 2.4.3, 2.4.4, 2.4.5, 2.4.7 and 2.4.8.]

5.2.1.17 Packaging Aged CSNF in Canisters

After CSNF is aged to an acceptable limit in a DPC in an aging overpack, it shall be removed from the DPC and
loaded into a TAD canister, packaged in a WP, and emplaced.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.5.6 provides the basis for the aging pad capability.]
5.2.2 General Requirements

5.2.2.1 Fuel Types

The WHEF shall be designed to provide space to accommodate commercial fuel assemblies from commercial SNF.

[Nuclear Facilities Receipt Rate Requirements Analysis Engineering Study (BSC 2007 [DIRS 181547]), Section
2.1 and Characteristics of Commercial SNF Assemblies to be Disposed of at the MGDS (CRWMS M&O 1998
[DIRS 123570], pp. 11 to 14) and Qualification of Spent Nuclear Fuel Assembly Characteristics for Use as a
Design Basis (CRWMS M&O 1995 [DIRS 102575], pp. 14, 16, and 18). While Qualification of Spent Nuclear
Fuel Assembly Characteristics for Use as a Design Basis also provides a projection of SNF inventory, the
projections from Characteristics of Commercial SNF Assemblies to be disposed of at the MGDS are favored since
they are presented as an order of magnitude number in that analysis. Orders of magnitude are less susceptible to
constantly changing projections (as additional information is gathered from reactor discharge data) yet provide
basic information on the magnitude of the fuel that will be available for disposal at the repository.]

5.2.2.2 Service Life

The WHEF shall be designed, constructed, and maintained and shall incorporate standard materials and practices
appropriate for the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criterion 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of
1159, #18 specifies the duration of the preclosure period for the surface facilities as 50 years.]

5.2.2.3 lICD Volume 1 Compliance

The WHEF design shall comply with the agreements established under the IICD Volume 1 (DOE 2008 [DIRS
185688]) to ensure compatibility of DOE SNF waste forms with repository surface facility interfaces, including
canister handling interfaces and compatibility between transportation equipment (e.g., transporters) and transported
items (e.g., casks and canisters) with mechanical and envelope interfaces.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1H as flowed down through the MGR-RD (DOE 2008 [DIRS

184999]), Section 3.1.2.B. CBCN0OO3 to Revision 002 provided the update to the MGR-RD and CBCNOO0S to
Revision 002 provided the update to the IICD Volume 1.]
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5.2.2.3.1 Dimensions

Dimensions for transporters and transportation system casks and canisters are measured at a temperature of 70°F +
8°F unless otherwise specified.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumption 5.1 #1. Many of the IICD figures contain
measurements that include tolerance stackups including for thermal expansion. Specific use of the
temperature/tolerance stackups is only noted on the appropriate figures. CBCN0OOS to Revision 002 provided the
update to the IICD Volume 1.]

5.2.2.3.2 Not Used
[This requirement was removed from the IICD Volume 1 (DOE 2008 [DIRS 185688]). CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

5.2.2.3.3 Not Used

5.2.2.3.4 Not Used

[This requirement was removed from the IICD Volume 1 (DOE 2008 [DIRS 185688]). CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

5.2.2.3.5 DOE SNF Acceptance

The WHEF shall be designed to handle uncanistered DOE SNF accepted for management using the commercial
origin receipt/disposal system, DPCs for DOE SNF of commercial-origin, and transportation system casks and
canisters meeting CRWMS acceptance criteria. The WHF shall handle all non-disposable canisters of DOE-EM
SNF and all uncanistered DOE SNF accepted for management using the commercial-origin receipt/disposal system.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 #11. CBCNOOS to Revision 002 provided
the update to the IICD Volume 1.]

5.2.2.3.6 Not Used
5.2.2.3.7 Not Used

5.2.2.3.8 Cask Responsibilities

The WHEF shall be designed to accommodate the transportation system for carrying DOE SNF to the repository, as
specified in the [ICD Volume 1 (DOE 2008 [DIRS 185688]), Figure B-4.

[IICD Volume 1 Section 9.1. The cask is the foundation of the transportation system for carrying SNF to the
repository. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

5.2.2.3.9 Not Used

[This criterion for single-element canisters was deleted from the original source by IICD Volume 1 (DOE 2008
[DIRS 185688]). CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

5.2.2.3.10 Personnel Barriers

The WHEF shall provide for the removal or retraction of personnel barriers from around the cask while in the
preparation areas.

[HICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.1 and PO&PR (BSC 2008 [DIRS 185008]), section 2.2.7.
Although IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.12 allows personnel barriers to be
removed/reinstalled at the repository preliminary inspection area just inside security area, this does not negate the
need for this nuclear facility capability. Personnel barriers are generally cages placed around the transportation
system cask barrel and between the impact limiters to restrict personnel access to the cask surface. Personnel
barriers will be included as part of the transportation system. Since personnel barrier details may not currently be

available due to the stage of the current transportation system selection and design, interface parameters are not
included at this time. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]
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5.2.2.3.11 Impact Limiters

The WHF shall provide for removal of impact limiters from the cask while in the preparation areas.

[HICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.2 and PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7.
Impact limiters are energy-absorbing cylindrical, conical, or domed structures affixed at the ends of the
transportation system casks during shipment. They will be included as part of the transportation system. Impact
limiter details, such as fastener and lifting connections dimensions for transportation systems, may not currently be
available. Since all impact limiter details are not currently available due to the stage of the current transportation
system selection and design, interface parameters are not included at this time. CBCNOOS to Revision 002 provided
the update to the IICD Volume 1.]

5.2.2.3.12 Hold-down Features

The WHEF shall provide for removal of the hold-down features while the cask is in the preparation areas.

[HICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.3 and PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7.
Hold-down features are used to restrain the movement of the cask on the transportation system skid. They may
consist of straps circling the cask body that are bolted to the skid or pillow blocks or clamps that are bolted around
the cask trunnions. Strap type hold-down features restrain only vertical movement of the transportation cask on the
skid and require additional features to restrain horizontal movement. Pillow block and clamp type hold-down
features restrain vertical and horizontal movement of the transportation cask on the skid. Since hold-down feature
details may not currently be available due to the stage of the current transportation system selection and design,
interface parameters are not included at this time. CBCNOOS to Revision 002 provided the update to the [ICD
Volume 1.]

5.2.2.3.13 Assembly Interfaces

DOE SNF of commercial-origin having handling features interchangeable with either BWR or PWR fuel
assemblies and known to have no defects might be shipped to the repository as bare fuel within a transportation
cask for placement in a TAD canister at the repository. The DOE SNF of commercial-origin might also be shipped
to the repository within a disposable DOE standardized SNF canister. If the DOE SNF of commercial-origin is
shipped as bare fuel, the transportation cask shall be sent to the WHF, where the SNF is removed from the cask and
placed into a repository provided transportation, aging, and disposal (TAD) canister. The repository will be
designed to load the following into TAD canisters:

e General Electric BWR/4

® Big Rock Point BWR (to be loaded into PWR TAD canisters)

e Westinghouse 15 x 15 PWR

e Ginna PWR

e Surry PWR

e Westinghouse 17 x 17 PWR

e Shippingport Core 2 PWR

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Sections 12.1 and 12.2. Assembly characteristics are in
Characteristics of Potential Repository Wastes (DOE 2002 [DIRS 102588]). These assemblies do not constitute
the entire list of commercial SNF to be received in the WHF, only the DOE-owned assemblies. CBCNOOS to
Revision 002 provided the update to the IICD Volume 1.]

5.2.3 Safety and Protection Requirements
5.2.3.1 NSDB Requirements

5.2.3.1.1 Structural Integrity
The WHEF structure shall be designed to maintain building structural integrity to protect ITS SSCs inside the
building from external events and protect against building collapse onto waste containers (safety functions).
e The mean frequency of building collapse of the WHF structure due to:
-- winds less than or equal to 120 mph shall not exceed 1.0 x 10%/yr,
-~ volcanic ashfall less than or equal to a roof load of 21 1b/ft? shall not exceed 1.0 x 10-%/yr.
-~ the spectrum of seismic events shall be less than or equal to 2.0 x 10-% /yr.
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[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Items WH.01, WH.02, and WH.04.
CBCN006, CBCNO0Y, and CBCNO12 to Revision 002 provided this change.]

5.2.3.1.2 Heliport Location

The WHEF structure shall be designed to maintain building structural integrity to protect ITS SSCs inside the
building from external events (safety function).
e The WHEF shall be located such that there is a distance of at least one-half mile between the WHF and the
repository heliport.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Item WH.03. CBCN009 to Revision 002
provided this change.]

5.2.3.1.3 Moderator Controls

In conjunction with the fire detection and suppression systems, the WHF shall be designed to maintain moderator
control (safety function).
e  The mean probability of inadvertent introduction of fire suppression water into a canister shall be less than
or equal to 6.0 x 1097 over a 720-hour period following a radionuclide release.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Items FP.WH.0I and 02. This criterion
also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.6.2. CBCN006 and CBCNO09 to Revision
002 provided this change.]

5.2.3.1.4 Pool Structure

The WHF pool structure shall be designed to maintain pool integrity to protect against collapse onto waste
containers and to maintain pool water retention capability (safety functions).
e The mean frequency of collapse of, or water loss from, the WHF pool due to the spectrum of seismic
events shall be less than or equal to 2.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Item WH.08. CBCN006 and CBCN009 to
Revision 002 provided this change.]

5.2.3.1.5 Shield Doors

The WHEF shield doors (including anchorages) shall be designed to protect against direct exposure of personnel,
preclude collapse onto waste containers, and protect against equipment shield door collapse onto a waste container
(safety functions).
e Equipment shield doors shall have a mean probability of inadvertent opening of less than or equal to 1.0 X
1097 per waste container handled.
e An equipment shield door falling onto a waste container as a result of impact from a conveyance shall be
precluded.
e The mean frequency of collapse of equipment shield doors (including attachment of door to wall and
frame anchorages) due to the spectrum of seismic events shall be less than or equal to 6.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Items WH.05 through 07. CBCN006 and
CBCNO009 to Revision 002 provided this change.]

5.2.3.1.6 Slide Gates

The cask port slide gate and overpack port slide gate shall be designed to protect against dropping a canister due to
a spurious closure of the slide gate, protect against direct exposure of personnel, and preclude canister breach
(safety function).
e The mean probability of a canister drop resulting from a spurious closure of the slide gate shall be less
than or equal to 2.0 x 10-% per transfer.
e The mean probability of occurrence of an inadvertent opening of a slide gate shall be less than or equal to
4.0 X 10°% per transfer.
e  Closure of the slide gate shall be incapable of breaching a canister.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Items WH.HTC.01 through 06. CBCN006
and CBCNO09 to Revision 002 provided this change.]
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5.2.3.1.7 Preparation Stations

Preparation Stations #1 and #2 shall be designed to protect against platform collapse. Preparation Station #1 shall
also be designed to protect against platform collapse or waste container breach due to an impact of the cask transfer
trolley (safety function).
e  The mean frequency of collapse of either preparation station platform due to the spectrum of seismic
events shall be less than or equal to 3.0 x 10-%/yr.
e  The mean frequency of Preparation Station #1 platform collapse or waste container breach from impact of
the cask transfer trolley onto the platform due to the spectrum of seismic events shall be less than or equal
t0 2.0 X 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix D, Table D-1, Items WH.HMH.01 through 03. CBCN006
and CBCNO09 to Revision 002 provided this change.]

5.2.3.1.8 Aging Overpack Access Platform
The aging overpack access platform shall be designed to protect against platform collapse and protect against
platform collapse or waste container breach due to an impact from the site transporter (safety functions).
e The mean frequency of collapse of the aging overpack access platform due to the spectrum of seismic
events shall be less than or equal to 3.0 x 10-%/yr.
e The mean frequency of aging overpack access platform or waste container breach from impact of the site

transporter onto the platform due to the spectrum of seismic events shall be less than or equal to 2.0 x 10"
05/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Items WH.HAC.01 and 02. CBCN006
and CBCNO09 to Revision 002 provided this change.]

5.2.3.1.9 TAD Closure Station

The TAD closure station shall be designed to protect against platform collapse (safety function).
e The mean frequency of collapse of the TAD closure station platform due to the spectrum of seismic events
shall be less than or equal to 3.0 x 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix D, Table D-1, Item WH.HC.01. CBCNO006 and
CBCNO009 to Revision 002 provided this change.]

5.2.3.1.10 DPC Cutting Station

The DPC cutting station shall be designed to protect against platform collapse (safety function).
e The mean frequency of collapse of the DPC cutting station platform due to the spectrum of seismic events
shall be less than or equal to 3.0 x 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Item WH.HD.01. CBCN006 and
CBCNO09 to Revision 002 provided this change.]

5.2.3.1.11 Decontamination Pit and Seismic Restraints
The decontamination pit and its seismic restraints shall be designed to provide lateral stability to the cask in the
decontamination pit (safety function).
e The mean frequency of the failure of the seismic restraints in the decontamination pit due to the spectrum
of seismic events shall be less than or equal to 2.0 x 10-%%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix D, Table D-1, Item WH.HM.01. CBCNO09 to Revision
002 provided this change.]

5.2.3.1.12 Non-ITS SSCs Interactions with ITS SSCs
The WHEF shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon failure could
prevent safety functions from being performed:
¢ have a probability of failure of less that 1.0 X 10-% over the preclosure period (as determined by PCSA),
o will not damage the ITS component if not screened out, or

e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111 [DIRS 185674]
performance standard (as determined by PCSA).
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The design of the interface shall include the dynamic loads and displacements produced by both sets of SSCs up to
the first anchor point beyond the interaction. Additionally, either:

e The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,

e The collapse of the non-ITS SSC shall not impair the integrity of the ITS SSC, or

e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs subjected to

the potential unacceptable interaction.

Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases in NUREG-0800, Section 3.7.2, subsection 11.8 (NRC 1989 [DIRS 165111]). The
discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section 3.7.3, subsection
1.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the repository as it is not a
reactor plant, the repository does have both non-ITS and ITS SSCs that should have the same design
considerations of the interactions. The specific criterion is contained in the PDC (BSC 2007 [DIRS 179641),
Section 6.1.10.2, for any non-ITS/ITS interactions. This requirement is commonly called the two-over-one
requirement.]

5.2.3.1.13 Loose Radioactive Materials

Loose radioactive materials (such as fuel debris) resulting from the handling of SNF assemblies shall be managed
in accordance with 10 CFR 20 [DIRS 185675], 10 CFR 72 [DIRS 185679], and 10 CFR 73 [DIRS 185680].

[This requirement is required to ensure that loose radioactive materials resulting from operations are managed
per federal regulation for disposition. Examples of loose radioactive materials are residual SNF debris in
transportation casks that are removed as necessary, pieces of SNF that result from handling due to lack of fuel
element integrity, SNF debris remaining after remediation operations, SNF debris in the remediation pool and its
water handling systems, and any other HLW not contained in fuel elements or canisters that occurs as a result of
normal, off-normal, or event sequences. There should be no instance in which transportation cask internals would
need to be decontaminated (beyond the removal of loose ‘particles’ of fissile material) as some degree of
contamination will be present and that the transportation casks will be reutilized.]

5.2.3.2 Fire Protection Requirements

5.2.3.2.1 Passive Fire Protection Features

The WHF shall be provided throughout with passive fire protection in the form of fire rated barriers, as determined
in the FHA.

[Wet Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185028]), Section 7.1.3.]

5.2.3.2.2 Automatic Fire Protection Features

The WHEF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Wet Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185028]), Section 7.1.1.]

5.2.3.2.3 Manual Fire Protection Features

The WHEF shall be provided throughout with portable fire extinguishers, Class III standpipe systems, and manual
fire alarm initiation devices, as determined in the FHA.

[Wet Handling Facility Fire Hazard Analysis(BSC 2008 [DIRS 185028]), Section 7.1.2. Additionally, Regulatory
Guide 1.189 [DIRS 155040], Section 3.4.1 provides for "Interior manual hose installation should be able to reach
any location that contains, or could present a fire exposure hazard to, equipment important to safety with at least
one effective hose stream" and specifies Class 11l standpipes to accomplish the design.]

5.2.3.2.4 Fire Resistant Materials

The WHEF shall be designed such that: electrical cabling and other exposed materials meet flame spread and other
related requirements; and equipment installed within the facility utilize non-combustible lubricants and hydraulic
fluids to the maximum extent practicable, as determined in the FHA. Vehicles entering the facility shall be limited
to 100 gallons of diesel fuel per vehicle.
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[Wet Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185028]), Section 7.1.3.]
5.2.3.2.5 Life Safety Provisions

The WHF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[Wet Handling Facility Fire Hazard Analysis (BSC 2008 [DIRS 185028]), Section 7.1.4.]
5.2.3.2.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

5.2.3.3 Security Requirements
5.2.3.3.1 Physical Protection

Appropriate delays at doors and other access points, defensive positions, and mechanical controls on material
movement in the canister handling area shall be included in the design.

[DOE M 470.4-2 [DIRS 178562], Chapter VIIL.2 specifies that appropriate safeguard and security measures are
implemented to protect the special nuclear materials (SNM) that are handled in the WHF. This requirement is
applicable to the nuclear handling facilities, Subsurface Facility, BOP, and S&S system.]

5.2.3.3.2 Access Controls

The WHEF shall be designed to have access controls to allow access only those individuals who are authorized to
enter the facility.

[10 CFR 73.51(b)(2)(ii) [DIRS 185680]. DOE M 470.4-2 [DIRS 178562], Chapter VIIL.2 specifies access controls
for areas, including the WHF'. This requirement is applicable to the nuclear facilities, Subsurface Facility, BOP,
and Safeguards and Security System.]

5.2.3.3.3 Interior Intrusion Detection

The WHEF shall be designed to have interior intrusion detection to detect and assess unauthorized activities within
the facility. The WHF shall use IDS and/or provide remote visual observations to ensure breaches in the security
area boundaries for those S&S interests under IDS protection are detected and alarms are annunciated.

[10 CFR 73.51(b)(2)(iii) and (d)(3)[DIRS 185680] provides for the base requirement. DOE M 470.4-2 [DIRS
178562], Chapter VII. 2.b provides additional text for visual observations. This requirement is applicable to the
nuclear facilities, Subsurface Facility, BOP, and Safeguards and Security System.]

5.2.3.3.4 Loss of Control

The WHEF physical protection system shall be designed to protect against loss of control of the facility that could be
sufficient to cause a radiation exposure exceeding the dose described in 10 CFR 72.106 (b) [DIRS 185679].

[10 CFR 73.51(b)(3) [DIRS 185680]. This requirement is applicable to the nuclear facilities, Subsurface Facility,
BOP, and Safeguards and Security System.]

5.2.3.3.5 Physical Barriers

The WHEF building walls shall provide the second physical barrier for the storage of SNF by offering substantial
penetration resistance to control, deny, impede, or delay unauthorized access.

[10 CFR 73.51(d)(1) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter IX.4 through IX.8. This
requirement is applicable to the nuclear facilities, Subsurface Facility, BOP, and Safeguards and Security System.]
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5.2.3.3.6 lllumination

The WHEF shall be designed to provide for illumination, sufficient to permit adequate assessment of unauthorized
penetrations of, or activities within, the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680]. This requirement is applicable to the nuclear facilities, Subsurface Facility,
BOP, and Safeguards and Security System.]
5.2.3.3.7 Secure Storage

The WHEF shall store S&S interests requiring secure storage in vaults, vault-type rooms, vault-type-room
complexes, and/or GSA approved security containers.

[DOE M 470.4-2 [DIRS 178562], Chapter XI.1.a. This requirement is applicable to the nuclear facilities,
Subsurface Facility, BOP, and Safeguards and Security System.]
5.2.3.4 Emergency Management

The WHEF shall provide for an operations room or area that shall be capable of conducting emergency management
functions for events sequence recovery within the facility.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.2 provided an agreement that an area within
the nuclear facility shall perform the appropriate functions of control rooms when activated for emergency
management activities. Other facilities including the CCC, the on-site EOC in the Administration Facility, and the
off-site EOF have primary responsibility for managing emergencies.]

5.2.4 Miscellaneous Requirements

5.2.4.1 Surveys and Inspections

The WHEF shall support performing radiological surveys and security inspections of the transportation cask
subsystems.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.9.]

5.2.4.2 Burn up Measurement Equipment

The design of the repository shall not exclude the ability to add burn up measurement equipment for CSNF
assemblies. The location of the burn up equipment, if installed, shall be compatible with transfer operations and
shall be inside the transfer area.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.26. This is allocated to only the WHF, since it is the only facility
to handle the bare fuel. This is not allocated to the processing system as no equipment is required at this time.]
5.2.4.3 Decontamination System

The WHEF shall have decontamination systems for transportation casks, STC, and aging overpacks. In the event
that transportation casks, STC, or aging overpacks are found to have surface contamination, decontamination shall
be performed by the limited capability afforded in the facility.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.9. This function is also necessary in the current suite of nuclear
handling facilities.]
5.2.4.4 Segregation of Liquids

The WHEF shall be designed to provide for the collection of liquids that may intrude into areas where contamination
may be present, such as LLW.

[Preliminary Hazards Analysis for License Application Study (BSC 2004 [DIRS 167313]), Scenario SI 628 was
written for the previous facilities, they would also reasonably apply to the current facilities. This reference will
suffice until the analysis is revised. The development of drainage, piping and other low level radioactive collection
design details will be developed during detailed design.]

5.2.4.5 Not Used
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5.2.4.6 Staging of Assemblies

The WHEF shall provide for a minimum staging capacity of 48 PWR commercial SNF assemblies and 72 BWR
commercial SNF assemblies.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of 1159, provides the requirement to stage assemblies.
DOE/RW-0600 [DIRS 167367], Table I, 1.5.04.01.02 Design Solutions 2,was cancelled. This text for BWR and
PWR is still appropriate for the WHF. DOE canisters will be processed through the CRCFs and not the WHF.
Therefore, DOE canister staging is only provided by the CRCFs.]

5.2.4.7 Transportation Cask and DPC Cavity Sampling

The WHEF shall be capable of sampling the internal cavity gases within all bare-fuel transportation casks. The cask
cavity shall be sampled and evacuated to an off-gas collection system (e.g. HVAC system with HEPA filters) prior
to cask lid removal. The WHF shall also be capable of sampling the DPC internal cavity. If combustible gases are
present in the sample, the DPC must be purged until samples show a level below lower explosive limit. Details
regarding identification, precautions, controls, and limits for flammable and radioactive gases shall be identified
and documented.

[Bare-fuel casks do not have a canister barrier to contain gases. Therefore, for ALARA considerations it is prudent
to sample the cavity gas to evaluate whether damage has occurred that would potentially make problems for
releases before releasing the cavity gas to an off-gas collection system with HEPA filters. Because the bare-fuel
casks do not have a canister barrier to contain gases they, have a substantial volume to sample. Details of the DPC
internal gas volumes, the size and type of vent connection, the internal temperature and pressure etc., are not
available at this time. Engineering Study Transportation Cask Gas Sampling Requirements Analysis (BSC 2007
[DIRS 181530]) has determined the need for this requirement. This criterion meets PO&PR (BSC 2008 [DIRS
185008]), Sections 2.2.13, 2.2.14, 2.2.15, 2.2.16, 2.2.17, and 2.2.18.]

5.2.4.8 Cask Cavity Sampling Equipment

The transportation cask cavity sampling and vent equipment located in the WHF must be designed for a maximum
inlet gas temperature and pressure of 541°F and 75 psig respectively. Sampling equipment must be capable of
drawing the sample off as little as 3.15 cubic feet cavity volume.

[The specified temperature and pressure requirements are based on the maximum normal operating conditions for
commercial SNF and excludes DOE and Navy transportation casks. Cask cavity annulus volumes vary depending
on whether fuel is directly loaded or in canisters. In general, canistered casks have much lower annulus volumes
than directly loaded casks. For more details, see Engineering Study Transportation Cask Gas Sampling
Requirements Analysis (BSC 2007 [DIRS 181530]), Table 1.]

5.2.4.9 Cask Annulus Sampling

The WHEF shall provide capability to sample the annulus gas of canister-based transportation systems for cases of
suspected accidents and delays in shipment. The cask cavity shall be sampled and evacuated to the HVAC system
prior to cask lid removal.

[10 CFR 71.35(c) [DIRS 185678] requires that any application for fissile material shipment must include special
controls and precautions for transport, loading, unloading, and handling and any proposed special controls in
case of an accident or delay. Engineering Study Transportation Cask Gas Sampling Requirements Analysis (BSC
2007 [DIRS 181530]) has determined the need for this requirement.]

5.3 Conformance Verification
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Table 5-2. WHF Conformance Verification

Criterion Preliminary Verifi cation Method
Number Description N/A | Analysis | Exam | Demo Review Test
521.1 Direct Access X
521.11 Railroad Shipments X
5.2.1.1.2 Truck Dimensions X
52.1.1.3 Cask Sizes X
521.14 Receive Transportation Casks X
521.15 Transportation Cask Handling X
52.1.1.6 Skid Handling X
521.1.7 Storage Cask Receipt Flexibility X
521.2 Annual Receipt Rates X
5.2.1.3 Remediation and Assembly Handling X
52.1.4 Open DPCs X
5.2.1.5 Transportation Cask Return to Service X
521.51 DCE Cask Contamination X
521.6 Cask Turnaround Time X
521.7 TAD Canister X
521.71 TAD Canister Closure X
52.1.8 Cask Hook Weight X
5.2.1.9 Receive Bare Fuel and DPCs X
5.2.1.10 Transportation Cask Themmal Limits X
521.11 DCE SNF of Commercial Origin X
521.12 Not Used - - -- - -- --
521.13 Not Used - - -- - -- --
521.14 Not Used - - - - -- -
521.15 Not Used - - -- - -- --
5.2.1.16 Remediation X
521.17 Packaging Aged CSNF in Canisters X
5221 Fuel Types X
5222 Service Life X
5223 IICD Volume 1 Compliance X
522.31 Dimensions X
52232 Not Used - - -- - -- --
5.22.3.3 Not Used - - -- — -- --
522.3.4 Not Used — - -- — -- --
5.22.35 DOE SNF Acceptance X
522.36 Not Used - - - - - -
52237 Not Used - - - - - -
522.38 Cask Responsibilities X
52239 Not Used - - -- - -- --
52.2.3.10 Personnel Barriers X
5.2.2.3.11 Impact Limiters X
5.2.2.3.12 Hold-down Features X
522.3.13 Assembly Interfaces X
523.11 Structural Integrity X
523.1.2 Heliport Location X
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Table 5-2. WHF Conformance Verification (Continued)

Criterion Preliminary Verifi cation Method
Number Description N/A | Analysis | Exam | Demo Review Test
52.3.1.3 Moderator Controls X
52.3.14 Pool Structure X
52.3.15 Shield Doors X
52.3.16 Slide Gates X
523.1.7 Preparation Stations X
523.1.8 Aging Overpack Access Platform X
523.1.9 Tad Closure Station X
52.3.1.10 DPC Cutting Station X
523.1.11 Decoontamination Pit and Seismic Restraints X
5.2.3.1.12 NonTS SSCs Interactions with ITS SSCs X
5.2.3.1.13 Loose Radioactive Materials X
5.2.3.2.1 Passive Fire Protection Features X
523.22 Automatic Fire Protection Features X
523.2.3 Manual Fire Protedion Features X
523.24 Fire Resistant Materials X
523.25 Life Safety Provisions X
523.26 Occupant Notification X
5.2.3.3.1 Physical Protection X
5.2.3.3.2 Access Controls X
523.33 Interior Intrusion Detection X
523.34 Loss of Control X
523.35 Physical Barriers X
523.36 lllumination X
5.23.3.7 Secure Storage X
5.2.3.4 Emergency Management X
5.2.4.1 Surveys and Inspections X
524.2 Burn Up Measurement E quipment X
524.3 Decontamination System X
524.4 Segregation of Liquids X
524.5 Not Used - - -- - -- --
524.6 Staging of Assemblies X
524.7 Transportation Cask and DP C Cavity X
Sampling
524.8 Cask Cavity Sampling Equipment X
524.9 Cask Annulus Sampling X
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6 Receipt Facility
6.1 Overview

6.1.1 Introduction

The Receipt Facility will receive rail-based transportation casks loaded with TAD canisters or DPCs, open the
casks, remove the canisters, and transfer them into aging overpacks for delivery to the WHF, CRCFs or the Aging
Facility. Once the canisters are removed, the transportation cask is restored and returned to the National
Transportation System.

The Receipt Facility will only conduct simple crane and canister transfer machine (CTM) operations to transfer
canisters. The Receipt Facility will only perform mechanical closure of aging overpacks as no welding is required
for closure of these systems.

The Receipt Facility provides space and layout to support rail-based transportation cask processing, aging overpack
loading and aging overpack transport equipment. The Receipt Facility also helps maintain a suitable environment
for personnel and equipment that supports the waste handling operations; helps protect the SSCs within the Receipt
Facility from natural and induced environments; confines contaminants; provides radiological protection to
personnel.

The Receipt Facility also provides space for cask tractor and cask trailer to prep and receive the NUHOMS
transportation cask.

In addition, Receipt Facility provides space and layout for industrial and radiological safety systems; limited
operational control and monitoring, safeguards and security systems, fire protection systems, ventilation systems,
and utility systems. The Receipt Facility also provides the required space and layout for maintenance and
administrative support, if required.

6.1.2 System Classification

The Receipt Facility has been classified as ITS because there are Category 2 event sequences that could occur in
the Receipt Facility and there are features of the facility to prevent, reduce the frequency of, or mitigate event
sequences. The structure is ITS because it maintains the waste form container integrity, building confinement
integrity, and personnel shielding. The shield doors (including anchorages), cask port slide gate, aging overpack
port slide gate, cask preparation platform and lid bolting room platform are ITS.

The rails for railcars and ALARA shielding features are non-ITS. The Receipt Facility does not include SSCs that
are ITWL

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification for
the system SSCs and Appendix E, Table E-1 provides the functions. Although not explicit in the NSDB tables for
the Receipt Facility, the changes to the Surface Nuclear Confinement HVAC System for the Receipt Facility as
identified in Section 19.1.2 result in reclassification of the Surface Nuclear Confinement HVAC System equipment
and the supporting portions of the Electrical Power System as non-ITS. CBCN002 and CBCN009 to Revision 002
provided these changes.]

6.2 Functional and Performance Requirements And Bases
6.2.1 Mission Requirements

6.2.1.1 Direct Access

The Receipt Facility shall be designed to have direct rail access to handle rail-based transportation casks for
unloading into aging overpacks.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.B. CBCNOO3 to Revision 002 provided the update to the
MGR-RD.]
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6.2.1.1.1 Railroad Shipments

The Receipt Facility shall be designed to accommodate rail transportation cask shipments with the following
characteristics.
1. Railroad shipments made under the AAR standard of unrestricted interchange.
2. The transportation cask system, including impact limiters, tie-downs, and other related transportation
equipment, shall be compatible with AAR Plate F dimensions.
3. The combined railcar/cask carrier (gross railcar, cask, skid, and impact limiters) not exceeding 65,750 Ibs
gross weight per axle (e.g., 263,000 Ibs gross weight for a 4-axle railcar, 394,500 lbs for a 6-axle railcar, or
526,000 Ibs for an 8-axle railcar).
4. Cask railcars having a maximum width of 128 in.
5. Cask railcars having a maximum length of 90 ft.
6. Cask railcars having a coupler-to-coupler distance of 93 ft 4 in. (based on a review of rail industry rolling
stock).

[AAR 2004 [DIRS 169910] provides for a restricted interchange, Plate F, and weights per axle in Items 1-3. IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 provides Items 4-6. Although IICD Volume 2 refers to a
1992 version of AAR, the repository will utilize AAR 2004. Truck shipments are not planned for receipt in this

Jacility.]
6.2.1.1.2 Cask Sizes

The Receipt Facility shall be designed to receive rail-based transportation casks having dimensions shown in Table
6-1 and the TAD canister transportation overpack (not included in Table 6-1).

Table 6-1. Rail Transportation Cask Bounding Characteristics (Excluding the
TAD Canister Transpor tation O ver pack)

Characteristic CSNF Design CSNF Ref. Dim. ?
(Min-Max) Purchasing (Min-
Max)
Cask length without impact limiters (in.) 182-234 200-225 A
Cask diameter without impact limiters (in.) 40-108 44-98 C
Cask length with impact limiters (in.) 220-370 242-333 B
Cask diameter withimpactlimiters (in.) 65-144 72-140 F
Distance across upper trunnion (in.) 40-120 44-108 D
Cask closurelid diameter (in.) 20-88 22-719 E
Cask closurelid weight (Ib) <15,000 <15,000 -
Cask weight when fuly loaded (Ib)’ <280,000 <280,000 -
Impact limiter maximum weight, pair (Ib) 25,000 25,000 -
Max heightof the centerline of the upper cask 296 330 -
trunnions above the floor or rail upon which the
conveyancerests during upending and
removal of cask from conveyance (in.)
Maximum distance between centerline of upper 46 51 G
trunnions and top of cask (in.)
Maximum distance between centerline of lower 51 56 H
trunnions and bottom of cask (in.)
Minimum available crane under-hook 480 480 -

clearance (in.)c

? Letters in “Reference Dimension” column refer to the dimensions identified in Figure 6-1.
b
Without impact limiters installed.

cMinimum distance from the fadlity floor surface to the palm of the crane hook at its maximum
elevation
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Figure 6-1. Generic Transportation Cask Illustrating the Location of Dimensions

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.2, Table 1 and Figure 1 provides this information.
Table 6-1 summarizes bounding characteristics for rail cask designs for use in the CRWMS for the 10% of the
CSNF that will not use TAD canister transportation overpacks. Truck casks will not be received in this facility.]

6.2.1.1.3 Receive Transportation Casks

The Receipt Facility shall be designed with the capability to receive the following transportation cask designs (non-

exclusively) to remove SNF canisters; handle the canisters; and manage the associated site-generated waste stream:
e NAC-STC,

NAC-UMS,

MP-187 Multi-Purpose Cask,

MP-197 Multi-Purpose Cask,

HI-STAR 100,

TranStor TS-125, and

TN-68 TSC.
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[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1c, identifies the transportation casks to be utilized in
accordance with 10 CFR 71 [DIRS 185678], MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.C, and CRD
(DOE 2007 [DIRS 182960]), Sections 3.2.11 and 3.2.1G (for the new text for waste stream). IICD Volume 2 (DOE
2007 [DIRS 176810]), Section 3.1.2 and Appendix B, Table B-1 also list casks. Although TN-32 is listed, it is a
bare-fuel cask not appropriate for the Receipt Facility. CBCNO03 to Revision 002 provided the update to the MGR-
RD.

Information on the TN-68 TSC is available in the Technical Information Center (TIC) 255262 -TN-68 Transport
SAR Responses to RAIl [E-17906, images 1-67]; TN-68 Transport Packaging Safety Analysis Report [Rev. 1]
[Docket 71-9293][CDROM] [DIRS 167988]. The MP-197 cask was added to the list because it was developed
and submitted to the NRC after DOE provided the initial TSRD list. The MP-187 handles one waste form and the
MP-197 handles the other. The MP-197 is expected to have similar stature in future revisions of the TSRD.
Although the TranStor TS-125 cask system (from BNFL Fuel Solutions, previously TranStor) may not be licensed
by the NRC, it is included here as a surrogate for potential future cask designs.]

6.2.1.2 Annual Receipt Rates

The Receipt Facility shall be designed to receive the majority of the DPCs and TAD canisters that have thermal
outputs at receipt of greater than 11.8kW/canister. The Receipt Facility shall be capable of receiving 140
MTHM/year of DPCs with thermal outputs greater than 11.8kW/canister and 1,000 MTHM/year of TAD canisters
with thermal outputs greater than 11.8kW/canister.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and 3.2.1C and MGR-RD (DOE 2008 [DIRS 184999]),
Sections 3.1.1.J and 3.1.1.K provide for repository annual receipt rates. The repository receipts place DPCs in the
10% non-TAD canister portion of the waste stream to be split with the WHF. The Receipt Facility also overlaps
the CRCFs in capability to receive and pass canister to the Aging Facility. The allocations above were evaluated
and selected in the Nuclear Facilities Receipt Rate Requirements Analysis Engineering Study (BSC 2007 [DIRS
181547]), Sections 2.1 and 5.7.3. This information also meets IICD Volume 2 (DOE 2007 [DIRS 176810]), Section
3.1.2.1 statements. CBCN0O03 and CBCNO12 to Revision 002 provided the update to the MGR-RD.]

6.2.1.3 Transportation Cask Return to Service

The Receipt Facility shall ensure that, after removal of their radioactive material, transportation casks meet the
following criteria before being returned to the CRWMS transportation element:

e  Conform to a Certificate of Compliance,

e Fissile material and fissile material packaging exemption requirements in 10 CFR 71.15(a)-(f) [DIRS
185678] and the requirements of 10 CFR 71, Packaging and Transportation of Radioactive Material,

e 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials Communications,
Emergency Response Information, and Training Requirements [DIRS 184241],

e 49 CFR 173, Shippers--General Requirements for Shipments and Packagings [DIRS 184242], for class 7
(radioactive) materials 173.401-173.477,

e Levels of non-fixed radioactive contamination on external surfaces shall be ALARA per 10 CFR 71.87(1).
(Accessible external surfaces include the cask, impact limiters, personnel barrier, tie-down, transport
frame, and transport vehicle.),

e Accumulations of 15 grams or more of fissile material shall be removed from the transportation casks,

e The interior of unloaded transportation casks shall be visually inspected prior to closure shall be free of
debris and other foreign materials to the extent practical, comply with the appropriate transportation
requirements, and

e  Until modified by calculations or analyses, the combined gamma and neutron dose rate contribution from
SNF measured at the basket top end plane over an open, unloaded transportation cask shall be no more
than 35 mrem/hr without further evaluation of the fissile content limit of 49 CFR 173.453.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.A; and IICD Volume 1 (DOE 2008 [DIRS 185688]), Section
9.2 now provide return to service criteria. The IHF will be returning transportation casks to the transportation
element. The other nuclear facilities are also allocated in this requirement. The bullets are provided from the
PO&PR (BSC 2008 [DIRS 185008]), Sections 2.1.8, 2.1.9, and 2.1.10; and IICD Volume 2 (DOE 2007 [DIRS
176810]), Section 3.1.15. CBCNOO3 to Revision 002 provided the update to the MGR-RD and CBCNO0S to
Revision 002 provided the update to the IICD Volume 1.]
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6.2.1.3.1 DOE Cask Contamination

The Receipt Facility shall return DOE transportation casks to the DOE transportation system meeting DOE surface
contamination limits. The exterior and interior of the DOE cask must not have removable contamination in excess
of:

1. 22,000 dpm/100 cm? for non-fixed beta- and gamma-emitting radionuclide contamination

2. 2200 dpm/100 cm? for alpha-emitting radionuclides.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 9.2.1. CBCNOOS to Revision 002 provided the update to the
1ICD Volume 1.]
6.2.1.4 Cask Turnaround Time

The Receipt Facility shall be designed for a target transportation cask turnaround time (i.e., from receipt from the
national transportation system to return to the national transportation system) of 7 days.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3. This also applies to the other nuclear handling facilities.]

6.2.1.5 TAD Canister

The Receipt Facility shall be designed to receive and handle the TAD transportation cask systems and shall handle
the TAD canisters for transfer, as provided by the Transportation, Aging, and Disposal Canister System
Performance Specification (DOE 2007 [DIRS 181403]).

[The MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.G provide direction to include the TAD. The allocation
to the SSF was provided in Criterion 2.2.1.11. CBCN0OO03 to Revision 002 provided the update to the MGR-RD.]

6.2.1.6 Waste Acceptance Requirements

6.2.1.6.1 Commercial Canisters

The Receipt Facility shall be designed to receive and transfer TAD canisters and DPCs containing commercial SNF
into aging overpacks. This CSNF shall meet the requirements specified in 10 CFR 961 [DIRS 185683].

[WASRD (DOE 2007 [DIRS 169992]), Section 4.1.]
6.2.1.6.2 Not Used

6.2.1.6.3 Cask Hook Weight

The Receipt Facility shall be designed for the maximum hook weight for any lift of the loaded rail cask, not to
exceed, 400,000 Ibs (including lifting features, personnel barriers, and impact limiters).

[TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1.1. This value exceeds the casks weights allowed by IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.13 (305,000 Ibs in Criterion 6.2.1.1.2) and the 360,000 lbs
specified in Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS
181403]), Section 3.2.]

6.2.1.6.4 Not Used

6.2.1.6.5 DPC and TAD Stand Up

The Receipt Facility shall be designed to lift and suspend non-disposable SNF canisters (i.e., DPCs) and disposable
SNF canisters (TADs) designed to support their own weight and that of their contents for multiple vertical lifts and
horizontal translations while suspended from above via their lifting features.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.2 for disposable canisters. The WHF, CRCFs and the Receipt
Facility handle the non-disposable canisters of CSNF. The CRCF’s and the Receipt Facility pass non-disposable
canisters through to the Aging Facility. The CRCFs and the Receipt Facility also handle disposable canisters.]

6.2.1.6.6 South Texas TAD Canister

The Receipt Facility shall be designed to accommodate the South Texas transportation cask, the South Texas TAD
canister, and the South Texas aging overpack without modification, in accordance with the following criteria:

e The TAD shall contain 12 fuel assemblies

e The aging overpack shall be 23’-6” in length, with a weight no greater than 400,000 pounds (including
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lifting features, personnel barriers, and impact limiters)
e The TAD shall be 230 inches long by 52 inches in diameter and shall weigh no greater than 100,000

pounds

e The waste package shall be 248 inches long by 63 inches in diameter and shall weigh no greater than
125,000 pounds

e  The transportation cask shall be 21°-6” long, without impact limiters, and shall weigh no greater than
330,000 pounds.

[TMRB-2007-025 (BSC 2007 [DIRS 181499]), Activities Not to Preclude Handling of South Texas Commercial
Spent Nuclear Fuel in the Surface Facilities. TSRD (DOE 2006 [DIRS 181305]), Section 3.2.1.1.1. includes lifting
features, personnel barriers, and impact limiters in the loaded cask weight.]

6.2.1.6.7 Remediation

The Receipt Facility shall be designed to include adequate space, tools and radiation protection features (shielding,
radiation monitors, HVAC confinement zone) to allow repair and rework canisters, or space to safely segregate the
non-conforming items until a resolution can be developed and implemented.

Damage canisters shall be inspected to determine the severity of damage.

Non-conforming canisters shall be segregated or staged in transportation casks.

Non-conforming canisters shall be reworked, as appropriate, to meet WP loading requirements.
Establish confinement within the repair or rework area prior to conducting repair or rework (as
appropriate).

e Once recovery from the off-normal condition has been completed, return the canisters for processing.

[The bulleted items are provided from the PO&PR (BSC 2008 [DIRS 185008]), Sections 2.4.3, 2.4.4, 2.4.7 and
2.4.8.]

6.2.2 General Requirements

6.2.2.1 Service Life

The Receipt Facility shall be designed, constructed and maintained, and shall incorporate standard materials and
practices appropriate for the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criterion 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11 Page 12 of
1159 specifies the duration of the preclosure period for the surface facilities as 50 years.]

6.2.2.2 lICD Volume 1 Compliance

The Receipt Facility design shall comply with the IICD Volume 1 (DOE 2008 [DIRS 185688]) to ensure
compatibility of DOE SNF waste forms with repository surface facility interfaces, including canister handling
interfaces and compatibility between transportation equipment (e.g., transporters) and transported items (e.g., casks
and canisters) with mechanical and envelope interfaces.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1H and MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.B.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD and CBCNOOS to Revision 002 provided the update
to the IICD Volume 1.]

6.2.2.2.1 Transportation Cask Handling

The Receipt Facility shall be designed to receive transportation casks in a horizontal orientation, rotate the casks to
a vertical orientation (either while still on their conveyance or after removal from their conveyance), and then
handle the casks while in the vertical orientation. After removing the transportation cask from the transporter, this
vertical handling concept includes moving and lifting transportation casks, removing canisters from casks, and
loading canisters into aging overpacks.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Basic Assumption 5.1 #2a. MGR-RD (DOE 2008 [DIRS 184999)),

Section 3.1.2.D. CBCNOO03 to Revision 002 provided the update to the MGR-RD and CBCNOQ0S to Revision 002
provided the update to the IICD Volume 1.]
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6.2.2.2.2 Skid Handling

The Receipt Facility shall be designed to handle rail transportation systems directly. Although current surface
facility concepts do not anticipate removal of any cask shipping skid, Receipt Facility design shall facilitate lifting
the loaded package in its transportation configuration, including the skid and impact limiters, and transfer of the
package from one conveyance to another. Receipt Facility handling equipment shall be designed to lift skids with
the following bounding characteristics.

¢ 124 in. maximum width

¢ 318 in. maximum length (between lift points)

® 360 in. maximum length (overall)

¢ 150 in. maximum height (to top of personnel barrier)

e Exactly 4 lifting points

e Liftable from below a maximum hook lift height of 42 ft above the rail

[Although IICD Volume 1 (DOE 2008 [DIRS 185688]), Specific Assumption 5.2 # 3 and Section 7.4, which
discusses transportation skids, no longer specifies skid handling. Potential interfaces, including generic buildings
and gates at the Receipt Facility, are provided in the IICD. The Holtec International HI-STAR 100 transportation
cask cannot be up-ended while on the handling skid fixed to the conveyance. This particular cask will either need
to be handled by the intermodal skid or be removed from the skid in a horizontal orientation and placed on a
separate, temporary skid. Once on the temporary skid, the impact limiters can be removed. The transportation
cask must then be lifted horizontally and placed on an L-Frame, or similar device for up ending. Thus, while the
skid may not be removed from the conveyance for the HI-STAR 100, a separate skid and up ending device will be
required. For more specific handling operations and information, see Chapter 7-Operating Procedures, in the
Storage, Transport, and Repository Cask Systems, (Hi-Star Cask System) Safety Analysis Report, 10 CFR 71,
Docket 71-9261 (Holtec International 2003 [DIRS 172633]). IICD Volume 2 (DOE 2007 [DIRS 176810]), Section
3.1.11.1 & 2 provide skid dimensions. Truck casks will not be received in this facility. CBCNOOS to Revision 002
provided the update to the IICD Volume 1.]

6.2.2.2.3 Personnel Barriers

The Receipt Facility shall provide for the removal or retraction of personnel barriers from around the cask while in
the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.1. Although IICD Volume 2 (DOE 2007 [DIRS 176810]),
Section 3.1.12 allows personnel barriers to be removed/reinstalled at the repository preliminary inspection area
Just inside security area, this does not negate the need for this nuclear facility capability. Personnel barriers are
generally cages placed around the transportation system cask barrel and between the impact limiters to restrict
personnel access to the cask surface. Personnel barriers will be included as part of the transportation system.
Personnel barrier details, such as fastener and lifting connections dimensions for transportation systems, may not
be currently available. Since personnel barrier details are not currently available for all transportation cask types,
interface parameters are not included at this time. This criterion also meets PO&PR (BSC 2008 [DIRS 185008]),
Section 2.2.7. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

6.2.2.2.4 Impact Limiters

The Receipt Facility shall provide for removal of impact limiters from the cask while in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.2. Impact limiters are energy-absorbing cylindrical,
conical, or domed structures affixed at the ends of the transportation system casks during shipment. They will be
included as part of the transportation system. Impact limiter details, such as fastener and lifting connections
dimensions for transportation systems, may not be currently available. Since impact limiter details are not
currently available for all transportation system types, interface parameters are not included at this time. This
criterion also meets PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

6.2.2.2.5 Hold-down Features

The Receipt Facility shall provide for removal of the hold-down features while the cask is in the preparation areas.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 8.3. Hold-down features are used to restrain the movement
of the cask on the transportation system skid. They may consist of straps circling the cask body that are bolted to
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the skid or pillow blocks or clamps that are bolted around the cask trunnions. Strap type hold-down features
restrain only vertical movement of the transportation cask on the skid and require additional features to restrain
horizontal movement. Pillow block and clamp type hold-down features restrain vertical and horizontal movement
of the transportation cask on the skid. The hold-down features will be included as part of the transportation system.
The hold-down feature details, such as fastener and lifting connection dimensions for transportation systems, may
not be currently available. Since hold-down feature details are not currently available for all transportation
system types, interface parameters are not included at this time. This criterion also meets PO&PR (BSC 2008
[DIRS 185008]), Section 2.2.7. CBCNOOS to Revision 002 provided the update to the [ICD Volume 1.]

6.2.2.3 Emergency Management

The Receipt Facility shall provide for an operation room or an area that shall be capable of conducting emergency
management functions for events sequence recovery within the facility.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.2 provided agreement that an area within the
nuclear facility shall perform the appropriate functions of control rooms when activated for emergency
management activities. Other facilities including the CCC, the on-site EOC in the Administration Facility, and the
off-site EOF have primary responsibility for managing emergencies.]

6.2.3 Safety and Protection Requirements
6.2.3.1 NSDB Requirements

6.2.3.1.1 Structural Integrity

The Receipt Facility structure shall be designed to maintain building structural integrity to protect ITS SSCs inside
the building from external events, and protect against building collapse onto waste containers (safety functions).
e The mean frequency of building structural collapse due to:
--  winds less than or equal to 120 mph shall not exceed 1.0 x 10-%/yr.
-~ volcanic ashfall less than or equal to a roof load of 21 Ib/ft? shall not exceed 1.0 X 10-%/yr.
--  the spectrum of seismic events shall be less than or equal to 2.0 X 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items RF.01, RF.02 and RF.04.
CBCN006, CBCNO0Y, and CBCNO12 to Revision 002 provided this change.]

6.2.3.1.2 Heliport Location

The Receipt Facility structure shall be designed to maintain building structural integrity to protect ITS SSCs inside
the building from external events (safety function).
e The Receipt Facility shall be located such that there is a distance of at least one-half mile between the
Receipt Facility and the repository heliport.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Item RF.03. CBCNO009 to Revision 002
provided this change.]

6.2.3.1.3 Not Used

[This requirement is no longer in the Preclosure NSDB (BSC 2008 [DIRS 184200]). CBCNOOG6 to Revision 002
provided this change.]

6.2.3.1.4 Shield Doors

The Receipt Facility shield doors (including anchorages) shall be designed to protect against direct exposure of
personnel, preclude collapse onto waste containers, and protect against equipment shield door collapse onto a waste
container (safety functions).
e  Equipment shield doors shall have a mean probability of inadvertent opening of less than or equal to 1.0 X
10797 per waste container handled.
e An equipment shield door falling onto a waste container as a result of an impact from a conveyance shall
be precluded.
e The mean frequency of collapse of equipment shield doors (including attachment of door to wall and
frame anchorages) due to the full spectrum of seismic events shall be less than or equal to 6.0 x 10%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items RF.05 through 07. CBCN006 and
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CBCNO009 to Revision 002 provided this change.]

6.2.3.1.5 Slide Gates

The Receipt Facility cask port slide gate and aging overpack port slide gate shall be designed to protect against
dropping a canister due to a spurious closure of the slide gate, protect against direct exposure to personnel, and
preclude canister breach (safety function).
e  The mean probability of a canister drop resulting from a spurious closure of a slide gate shall be less than
or equal to 5.0 x 10-% per transfer.
e The mean probability of occurrence of an inadvertent opening of a slide gate shall be less than or equal to
4.0 x 10" per transfer.
e Closure of a slide gate shall be incapable of breaching a canister.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items RF.HTC.01 through 06. CBCN006
and CBCNO09 to Revision 002 provided this change.]

6.2.3.1.6 Cask Preparation and Lid Bolting Room Platforms
The Receipt Facility cask preparation and lid bolting room platforms shall be designed to protect against collapse
and to protect against platform collapse due to an impact from the cask transfer trolley (cask preparation) or site
transporter (lid bolting room) (safety functions).
e The mean frequency of collapse of the platforms due to the spectrum of seismic events shall be less than
or equal to 3.0 x 10-%/yr,
e The mean frequency of platform collapse from the impact of the cask transfer trolley (cask preparation) or
site transporter (lid bolting room) into the platform due to the spectrum of seismic events shall be less than
or equal to 2.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items RF.HMH.01, RF.HMH.02,
RF.HMC.01, and RF.HMC.02. CBCN006 and CBCNO09 to Revision 002 provided this change.]

6.2.3.1.7 Non-ITS SSCs Interactions with ITS SSCs

The Receipt Facility shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon failure
could prevent safety functions from being performed:
e have a probability of failure of less that 1.0 X 10-% over the preclosure period (as determined by PCSA),
¢ will not damage the ITS component if not screened out, or
e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111 [DIRS 185674]
performance standard (as determined by PCSA).
The design of the interface shall include the dynamic loads and displacements produced by both sets of SSCs up to
the first anchor point beyond the interaction. Additionally, either:
e The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,
e The collapse of the non-ITS SSC shall not impair the integrity of the ITS SSC, or
e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs subjected to
the potential unacceptable interaction.
Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases in NUREG-0800, Section 3.7.2, subsection I1.8 (NRC 1989 [DIRS 165111]). The
discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section 3.7.3, subsection
1.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the repository as it is not a
reactor plant, the repository does have both non-ITS and ITS SSCs that should have the same design
considerations of the interactions. The specific criterion is contained in the PDC (BSC 2007 [DIRS 179641]),
Section 6.1.10.2, for any non-ITS/ITS interactions. This requirement is commonly called the two-over-one
requirement.]

6.2.3.2 Fire Protection Requirements
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6.2.3.2.1 Passive Fire Protection Features

The Receipt Facility shall be provided throughout with passive fire protection in the form of fire rated barriers, as
determined in the FHA.

[Receipt Facility Fire Hazard Analysis (BSC 2007 [DIRS 180068]), Section 7.1.3.]

6.2.3.2.2 Automatic Fire Protection Features

The Receipt Facility shall be provided throughout with automatic fire suppression and automatic fire alarm and
detection systems, as determined in the FHA.

[Receipt Facility Fire Hazard Analysis (BSC 2007 [DIRS 180068]), Section 7.1.1.]

6.2.3.2.3 Manual Fire Protection Features

The Receipt Facility shall be provided throughout with manual fire alarm pull stations, portable fire extinguishers
and Class III Standpipe systems, as determined in the FHA.

[Receipt Facility Fire Hazard Analysis (BSC 2007 [DIRS 180068]), Section 7.1.2. Additionally, Regulatory Guide
1.189 [DIRS 155040], Section 3.4.1 provides for "Interior manual hose installation should be able to reach any
location that contains, or could present a fire exposure hazard to, equipment important to safety with at least one
effective hose stream" and specifies Class IlI standpipes to accomplish the design.]

6.2.3.2.4 Fire Resistant Materials

The Receipt Facility shall be designed such that: electrical cabling and other exposed materials meet flame spread
and other related requirements; and equipment installed within the facility utilize non-combustible lubricants and
hydraulic fluids to the maximum extent practicable, as determined in the FHA. Vehicles entering the facility shall
be limited to 100 gallons of diesel fuel per vehicle.

[Receipt Facility Fire Hazard Analysis (BSC 2007 [DIRS 180068]), Section 7.1.3.]
6.2.3.2.5 Life Safety Provisions

The Receipt Facility shall be designed to meet life safety provisions such as means of egress, emergency lighting,
and other features, as determined in the FHA.

[Receipt Facility Fire Hazard Analysis (BSC 2007 [DIRS 180068]), Section 7.1.4.]
6.2.3.2.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

6.2.3.3 Security Requirements
6.2.3.3.1 Physical Protection

Appropriate delays at doors and other access points, defensive positions, and mechanical controls on material
movement in the canister handling area shall be included in the design.

[10 CFR 73 [DIRS 185680] is the basis to ensure that appropriate safeguard and security measures are
implemented to protect the Receipt Facility and the special nuclear materials (SNM) that are handled in the
Receipt Facility. This requirement is applicable to the nuclear handling facilities, Subsurface Facility, BOP, and
S&S System.]

6.2.3.3.2 Physical Barriers

The Receipt Facility shall be designed to provide the second permanent physical barrier for the storage of SNF by
offering substantial penetration resistance to control, deny, impede, or delay unauthorized access into the facility’s
security areas.
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[10 CFR 73.51(d)(1) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter 1X.4 through IX.8. This
requirement is applicable to the nuclear handling facilities, Subsurface Facility, BOP, and S&S System. HLW is
not handled in the Receipt Facility.]

6.2.3.3.3 Access Controls

The Receipt Facility shall be designed to have access controls that permit access only to individuals who are
authorized to enter the facility.

[10 CFR 73.51(b)(2)(ii). [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter VIII.2 specifies access
controls for areas within the Receipt Facility. This requirement is applicable to the nuclear handling facilities,
Subsurface Facility, BOP, and S&S System.]

6.2.3.3.4 Interior Intrusion Detection

The Receipt Facility shall be designed to have interior intrusion detection to detect and assess unauthorized
penetrations or activities within the protected area. The Receipt Facility shall use IDS and/or provide remote visual
observations to ensure breaches in the security area boundaries of those S&S interests under IDS protection are
detected and alarms are annunciated.

[10 CFR 73.51(b)(2)(iii) and (d)(3)[DIRS 185680], DOE M 470.4-2 [DIRS 178562], Chapter VIL.2.b. This
requirement is applicable to the nuclear handling facilities, Subsurface Facility, BOP, and S&S System.]

6.2.3.3.5 Loss of Control

The Receipt Facility physical protection system shall be designed to protect against loss of control of the facility
that could be sufficient to cause a radiation exposure exceeding the dose described in 10 CFR 72.106(b) [DIRS
185679].

[10 CFR 73.51(b)(3) [DIRS 185680]. This requirement is applicable to the nuclear handling facilities, Subsurface
Facility, BOP, and S&S System.]
6.2.3.3.6 lllumination

The Receipt Facility shall be designed to provide for illumination, sufficient to permit adequate assessment of
unauthorized penetrations of or activities within the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680]. This requirement is applicable to the nuclear handling facilities, Subsurface
Facility, BOP, and S&S System.]

6.2.3.3.7 Secure Storage

The Receipt Facility shall be designed to store S&S interests that require secure storage in vaults, vault-type rooms,
vault-type-room complexes, and/or GSA approved security containers.

[DOE M 470.4-2 [DIRS 178562], Chapter XI.1.a. This requirement is applicable to the nuclear handling
facilities, Subsurface Facility, BOP, and S&S System.]

6.2.4 Miscellaneous Requirements

6.2.4.1 Surveys and Inspections

The Receipt Facility shall provide the space and equipment necessary to remotely perform radiological surveys and
security inspections of the transportation cask subsystems.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.9.]

6.2.4.2 Decontamination Systems
The Receipt Facility shall be designed to have limited survey and decontamination systems for transportation casks.

[10 CFR 20.1501(a) [DIRS 185675]. PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.9 calls for clean casks. No
significant levels of contamination are expected in the Receipt Facility. However, in the event that transportation
casks are surveyed and found to have surface contamination, decontamination shall be performed by the limited
capability afforded in the facility. In conjunction with the Radiation/Radiological Monitoring System (See Chapter
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28), the Receipt Facility shall provide a means to perform radiological analysis on samples (smears, air, process,
etc) where equipment and material must be surveyed to show compliance with applicable limits prior to release
from restricted areas. The process must be capable of detecting radioactive contamination levels below applicable
release limits.]

6.2.4.3 Segregation of Liquids

The Receipt Facility shall be designed to provide for the collection of liquids that may intrude into areas where
contamination may be present as LLW.

[Good engineering practice dictates this criteria to ensure that potential LLW is properly managed. Although the
Scenario SI 628 of Preliminary Hazards Analysis for License Application Study [DIRS 167313] was written for the
previous facilities, they would also reasonably apply to the current facilities. This reference will suffice until the
analysis is revised. The development of drainage, piping and other low-level radioactive collection design details
will be developed during detailed design.]

6.2.4.4 Transportation Cask Cavity Gas Sampling and Venting

The Receipt Facility shall be provided with the capability for cask cavity gas sampling prior to cask lid removal
and venting the transportation cask cavity to an off-gas system (e.g. HVAC system with HEPA filters).

[The Engineering Study Transportation Cask Gas Sampling Requirements Analysis (BSC 2007 [DIRS 181530])
requires gas-sampling in the WHF, however, project direction is to have the capability in each nuclear facility for
gas sampling prior to lid removal of transportation casks received (Slovic 2007 [DIRS 184156]). For ALARA
considerations it is prudent to vent the cavity gas to an off-gas collection system with HEPA filters. This criterion
meets PO&PR (BSC 2008 [DIRS 185008]), Sections 2.2.13, 2.2.14, 2.2.15, 2.2.16, 2.2.17, and 2.2.18.]

6.3 Conformance Verification
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Table 6-2. Receipt Facility Conformance Verification

Criterion Preliminary Verification Method
Number Description NA | Analysis Exam | Demo Review | Test
6.2.1.1 Direct Access X
6.2.1.1.1 Railroad Shipments X
6.2.1.1.2 Cask Sizes X
6.2.1.1.3 Receive Transportation Casks X
6.2.1.2 Annual Receipt Rates X
6.2.1.3 Transportation Cask Retum to Service X
6.2.1.31 DOE Cask Contamination X
6.2.1.4 Cask Tumaround Time X
6.2.1.5 TAD Canister X
6.2.1.6.1 Commercial Canisters X
6.2.1.6.2 Not Used - -- -- -- - --
6.2.1.6.3 Cask Hook Weight X
6.2.1.6.4 Not Used - -- -- -- - --
6.2.1.6.5 DPC and TAD Stand Up X
6.2.1.6.6 South Texas TAD Canister X
6.21.6.7 Remediation X
6.2.2.1 Service Life X
6.2.2.2 IICD Volume 1 Compliance X
6.2.2.2.1 Transportation Cask Handling X
6.22.2.2 Skid Handling X
6.2.2.2.3 Personnel Barriers X
6.22.24 Impact Limiters X
6.22.25 Hold-down Features X
6.2.2.3 Emergency Management X
6.2.3.1.1 Structural Integrity X
6.2.3.1.2 Heliport Location X
6.2.3.1.3 Not Used - -- -- -- - --
6.2.3.14 Shield Doors X
6.2.3.1.5 Slide Gates X
6.2.3.1.6 Cask Preparation and Lid Bolting Room X
Platfoms
6.2.3.1.7 Non-ITS SSCs Interactions with ITS SSCs X
6.2.3.21 Passive Fire Protection Features X
6.2.3.2.2 Automatic Fire Protection Features X
6.2.3.2.3 Manual Fire Protection Features X
6.2.3.24 Fire Resistant Materials X
6.2.3.25 Life Safety Provisions X
6.2.3.2.6 Occupant Notification X
6.2.3.3.1 Physical Protection X
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Table 6-2. Receipt Facility Conformance Verification (Continued)

Criterion Preliminary Verification Method
Number Des cription NA | Analysis Exam Demo Review | Test
6.2.3.3.2 Physical Barriers X
6.2.3.3.3 Access Controls X
6.2.3.3.4 Interior Intrusion Dete dtion X
6.2.3.3.5 Loss of Control X
6.2.3.3.6 llumination X
6.2.3.3.7 Secure Storage X
6.2.4.1 Surveys and | nspedions X
6.24.2 Decontamination Systems X
6.24.3 Segregation of Liquids X
6.24.4 Transportation Cask Cavity Gas Sampling X
and Venting
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7 Emergency Diesel Generator Facility
7.1 Overview

7.1.1 Introduction

The Emergency Diesel Generator Facility (EDGF) is provided to enclose the ITS diesel generators that provides
ITS power to pre-selected loads that are ITS, in the event offsite electrical power is lost. The pre-selected loads are
those critical loads related to nuclear safety or equipment ITS and will be identified during the design process.

The EDGEF also provides space and layout for industrial and radiological safety systems; limited operational control
and monitoring, safeguards and security systems, fire protection systems, ventilation systems, and utility systems.

7.1.2 System Classification
The EDGF has been classified as non-ITS. The EDGF does not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

7.2 Functional and Performance Requirements and Bases
7.2.1 Mission Requirements

7.2.1.1 Space Allocation

The EDGEF structure shall provide enclosure and space for the redundant (Train A and Train B) ITS diesel
generators and associated support systems. The space allocation within the EDGF shall permit ready accessibility
for inspection, repair, maintenance, cleaning, or replacement of SSCs within the facility.

[Adequate space is required for normal operation, maintenance and repair of the diesel generators. Emergency
diesel generators changed to ITS diesel generators in accordance with Repository System Codes (BSC 2008 [DIRS
185670]).]

7.2.2 General Requirements

7.2.2.1 Facility Construction

The EDGEF shall be constructed of non-combustible materials for structural elements to maintain the integrity of the
facility. Redundant systems or component ITS within the Emergency Diesel Generator Facility shall be separated
by fire resistant construction, as identified in the FHA.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Section 7.1.3.]

7.2.2.2 Ambient Air Temperature

The EDGEF shall ensure the ambient air temperature in the ITS diesel generator rooms shall not be less than 40°F.

[NFPA 110 [DIRS 173511], Chapter 7, Par. 7.7.6. Emergency diesel generators changed to ITS diesel generators
in accordance with Repository System Codes (BSC 2008 [DIRS 185670]).]

7.2.2.3 Service Life

The EDGEF shall be designed, constructed, and maintained, and shall incorporate standard materials and practices
appropriate for the specific building type facilitating a 50-year operational service life.

[This is derived requirement from Criterion 2.7.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of
1159 #38 specifies the duration of the preclosure period for the surface facilities.]

7.2.3 Safety and Protection Requirements

7.2.3.1 NSDB Requirements
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7.2.3.1.1 Structural Contribution to ITS Electrical Equipment Cooling

Although the EDGF facility is designated as a non-ITS structure, in conjunction with the non-confinement HVAC
system, the ITS electrical equipment and battery rooms in the EDGF shall support the ITS electrical function
(safety function).
e  The mean conditional probability of failure of the portions of the surface non-confinement HVAC system
that support the cooling of ITS electrical equipment and battery rooms in the EDGF shall be less than or
equal to 2.0 X 1092 per ITS electrical train over a period of 720 hours following a radionuclide release.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Item VN.CR.01 and Appendix D, Table D-
1, Item VN.WH.01. CBCN004 and CBCNO09 to Revision 002 provided this change.]

7.2.3.1.2 Non-ITS SSCs Interactions with ITS-SSCs

The EDGF shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon failure could
prevent safety function from being performed:
e have a probability of failure of less than 1.0 x 10%* over the preclosure period (as determined by PCSA),
¢ will not damage the ITS component if not screened out, or
e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111[ DIRS 185674]
performance standard (as determined by PCSA).
The design of the interface shall include the dynamic loads and displacements produced by both sets of SSCs up to
the first anchor point beyond the interaction. Additionally, either:
o The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,
e The collapse of the non-ITS SSC shall not impair the integrity of the ITS SSC, or
e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs subjected to
the potential unacceptable interaction.
Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases the wording in NUREG-0800, Section 3.7.2., subsection II.8 (NRC 1989 [DIRS
165111]). The discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section
3.7.3., subsection I1.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the
repository as it is not a reactor plant, the repository does have both non-ITS and ITS SSCs that should have the
same design considerations of the interactions. The specific criterion is contained in the PDC (BSC 2007 [DIRS
179641]), Section 6.1.10.2 for any non-ITS/ITS interactions. This requirement is commonly called the two-over-
one requirement. |

7.2.3.2 Security Requirements
7.2.3.2.1 Physical Barriers

The EDGEF shall be provided with permanent physical barriers to control, deny, impede, or delay unauthorized
access into all security areas. Delineate DOE-designated security areas by means of separate and distinct permanent
barriers. The requirement for barriers at property protection areas must be locally implemented and included in
security plans.

[DOE M 470.4-2 [DIRS 178562], Chapter IX.]
7.2.3.2.2 Access Controls

The EDGF shall have access controls that permit access only to individuals who are authorized to enter the facility.

[10 CFR 73.51(b)(2)(ii) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter VIII does not specifically
address EDGF needs, as it has no material to protect.]

7.2.3.2.3 Intrusion Detection
The EDGEF shall be provided with intrusion detection to detect and assess unauthorized activities within the facility.

[10 CFR 73.51(b)(2)(iii) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562], Chapter VIL.2b does not specifically
address EDGF needs, as it has no material to protect.]
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7.2.3.2.4 lllumination

The EDGF shall be provided with sufficient illumination to permit adequate assessment of unauthorized
penetrations of, or activities within, the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680].]
7.2.3.3 Fire Protection Requirements

7.2.3.3.1 Passive Fire Protection Features

The EDGF shall be provided throughout with passive fire protection in form of fire rated barriers, as determined in
the FHA.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Section 7.1.3.]

7.2.3.3.2 Automatic Fire Protection Features

The EDGEF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Section 7.1.1.]

7.2.3.3.3 Manual Fire Protection Features

The EDGEF shall be provided throughout with manual pull stations, portable fire extinguishers and Class I11
Standpipe systems, as determined in the FHA.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Section 7.1.2.
Additionally, Regulatory Guide 1.189 [DIRS 155040], Section 3.4.1 provides for "Interior manual hose installation
should be able to reach any location that contains, or could present a fire exposure hazard to, equipment important
to safety with at least one effective hose stream" and specifies Class Il standpipes to accomplish the design.]
7.2.3.3.4 Fire Resistant Materials

The EDGEF shall be designed such that electrical cabling and other exposed materials meet flame spread and other
related requirements, as determined in the FHA. In addition to the confinement of a potential spill, the day tank
and its supports are design to withstand a DBGM 2 seismic event.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Section 7.1.3, and
Regulatory Guide 1.189 [DIRS 155040], Section 6.1.8.]
7.2.3.3.5 Life Safety Provisions

The EDGEF shall be designed to meet life safety provisions for means of egress, including fire-rated construction,
exit doors, emergency lighting, and other features, as determined in the FHA.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), 7.1.5.]
7.2.3.3.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

7.2.3.3.7 Explosion Protection Features

The EDGF shall be designed to include explosion protection features. The explosion protection features shall be
designed to prevent development of explosive mixtures by limiting the concentration of explosive gases and vapors
within enclosures.

[Emergency Diesel Generator Facility Fire Hazard Analysis (BSC 2007 [DIRS 180056]), Sections 6.1.3 and 7.1.5,
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and Regulatory Guide 1.189 [DIRS 155040], Section 6.1.8.]

7.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

7.3 Conformance Verification
Table 7-1. EDGF Conformance Verific ation

Criterion Preliminary Verifi cation Method
Number Description NA | Analysis | Exam | Demo | Review | Test
7.21.1 Space Allocation X
7.2.2.1 Facility Construction X
7222 Ambient Air Temperature X
7.2.2.3 Service Life X
7.2.3.1.1 | Structural Contribution to ITS Eledrical Equipment X

Cooling

7.2.3.1.2 | Nond TS SSCsInteracions with ITS SSCs X
7.2.3.2.1 | PhysicalBarriers X
7.2.3.2.2 | Access Controls X
7.2.3.2.3 | Intrusion Detection X
7.2.3.24 | lllumination X
7.2.3.3.1 | Passive Fire Protection Features X
7.2.3.3.2 | Automatic Fire Protedion Features X
7.2.3.3.3 | Manual Fire Protection Features X
7.2.3.34 | Fire Resistant Materials X
7.2.3.3.5 | Life Safety Provisions X
7.2.3.3.6 | Occupant Notification X
7.2.3.3.7 | Explosion Protection Features X
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8 Subsurface Facility
8.1 Overview

8.1.1 Introduction

The Subsurface Facility provides space for the emplacement, post-emplacement, and subsurface development
activities. The Subsurface Facility includes the portals, ramps, access mains and rails, turnouts, emplacement drifts
(including the ground support, invert structures and ballast, waste package emplacement pallet, drip shield, and, if
used, backfill), exhaust mains, shafts, shaft access drifts, alcoves, and performance confirmation areas. The facility
includes the surface structures at the shafts, and closure seals and plugs. The facility isolates the radioactive
material from the environment.

The Subsurface Facility also provides space and layout for operational control and monitoring, safeguards and
security systems, fire protection systems, ventilation systems, and utility systems.

8.1.2 System Classification

The Subsurface Facility, including emplacement, post-emplacement, and subsurface development has been
classified as non-ITS.

The rails, emplacement drift doors, nonemplacement openings, ground support for emplacement drifts, ground
support for nonemplacement openings, emplacement drifts, emplacement drift invert (steel and ballast), waste
package emplacement pallet, drip shield, drip shield emplacement gantry and excavation are classified as non-ITS.
However, portions of the facility are classified as ITWI.

In accordance with the Q-List (BSC 2008 [DIRS 180109]), Appendix A, Table A-1, the following are classified as
ITWIL:

e Emplacement drifts

e Drip shields

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides for the classification
of the system and Q-List for ITWI SSCs. The requirement for backfill in the subsurface exhaust and access mains
and turnouts was removed by TMRB-2007-043 (BSC 2007 [DIRS 182328]). See the Engineered Barrier System in
the Q-List for other ITWI SSCs.]

8.2 Functional and Performance Requirements and Bases
8.2.1 Mission Requirements

8.2.1.1 Subsurface Capacity
The Subsurface Facility shall be designed to accept and dispose of 70,000 MTHM of SNF/HLW for disposal in the
repository, allocated as follows:

e 63,000 MTHM of CSNF and (vitrified) HLW

e 4,667 MTHM of (vitrified) DHLW [including immobilized (vitrified) plutonium waste form (IPWF)]

e 2333 MTHM of DOE SNF and naval SNF.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1D and 3.2.14 as flowed down through the MGR-RD (DOE 2008
[DIRS 184999]), Sections 3.1.1.M and 3.1.1.F. CBCN0OO3 to Revision 002 provided the update to the MGR-RD.]

8.2.1.2 Material Inclusion

The Subsurface Facility shall be designed and constructed to provide space to accommodate emplacement of
70,000 MTHM of SNF and HLW as specified in the Nuclear Waste Policy Act [DIRS 100016]. The Subsurface
Facility shall not preclude, subject to approval of a license amendment, the ability to accept additional quantities of
nuclear waste up to the projected inventory in the Final Environmental Impact Statement for a Geologic Repository
for the Disposal of Spent Nuclear Fuel and High-Level Waste at Yucca Mountain, Nye County, Nevada (DOE 2002
[DIRS 155970]).
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[CRD (DOE 2007 [DIRS 182960]), Section 3.5B, as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.12.A. It provides for determining an available repository area to contain additional waste
and for facilities that could have a life expectancy longer than the initial 24-year receipt period with proper
maintenance and replacement. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]

8.2.1.3 Annual Waste Emplacement Rates

The Subsurface Facility shall be designed to be capable of emplacing the following maximum annual quantities of
waste packages:

e 24 naval waste packages

e 162 DOE SNF and HLW waste packages

e 1,300 MTHM of commercial SNF and HLW waste packages
In the event the DOE determines that rail access to the repository will be unavailable to support system operating
conditions and receipt rates, the acceptance rates shall, instead, be based on the availability of truck transportation
capability.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.2.1B and 3.2.1C, and MGR-RD (DOE 2008 [DIRS 184999]),
Sections 3.1.1.J and 3.1.1.K. The maximum quantity of naval waste packages corresponds to the maximum number
of canisters received in the IHF in any maximum year. The entire annual quantity must be emplaced as there is no
aging allowed. The maximum quantity of DOE SNF/HLW co-disposal waste packages corresponds to the
maximum quantity of DHLW canisters received in any single year. The maximum is from the annual maximum of
763 DHLW canisters in a single year, divided by 5 yielding at least 153 co-disposal waste packages, plus a number
of waste packages to cover the remaining received DOE SNF canisters that are not co-disposed - 179-153=26.
Considering that approximately 1/3rd of these 26 DOE SNF canisters will/may be disposed of singly (one canister
per waste package) in a single year, this totals 162 waste packages for DOE SNF and HLW. CBCN0O3 to Revision
002 provided the update to the MGR-RD.

The maximum quantity of commercial SNF and HLW is based on the quantities of TAD canisters, the number of
waste packages of commercial SNF and HLW is dependent on the number of waste packages loaded within the
CRCFs and WHF annually. The CRCFs will receive 1,000 MTHM and the WHF 300 MTHM annually.

Although the Subsurface Facility is required to provide space for the waste packages identified in 8.2.1.2, there is
no true annual emplacement rate identified at this time due to the existence of the Aging Facility and the need to
thermally age some SNF. The numbers provided give an indication of excavation and preparation rate for drifts in
the facility. [ICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.1 also contains annual receipt rate and
TAD canister proportionality information.]

8.2.1.4 Net Emplacement Rates

The Subsurface Facility shall be designed to be capable of accommodating the emplacement of waste packages
resulting from the packaging of SNF and HLW waste forms to meet the repository annual rates minus the aging
rates.

[This is a derived requirement from MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.J. CBCN0OO3 to Revision
002 provided the update to the MGR-RD.]

8.2.1.5 Subsurface Thermal Management

The Subsurface Facility shall be designed to provide space to accommodate emplacement of commercial waste
packages with an allowable maximum thermal power at the time of emplacement of up to 18.0 kW. The
Subsurface Facility shall be designed to allow a maximum emplacement drift line load of up to 2.0 kW/m. Naval
waste packages shall not exceed a thermal load of 11.8 kW and shall not be emplaced in a seven waste package
segment which contains another waste package in excess of 11.8 kW or has an average thermal line load greater
than 1.45 kW/m.

Waste package emplacement shall be within an envelope such that the emplacement of waste packages does not
exceed the other relevant thermal limits of mid-pillar temperature, drift wall temperature, waste package
temperature, and cladding temperature. The calculated Thermal Energy Density of any seven adjacent as![]
emplaced waste packages shall not exceed 96°C at the mid-pillar calculated using mean host-rock thermal
properties and representative saturation levels for wet and dry conditions.
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[MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.2.12.C and 3.2.12.D, and Postclosure Modeling and Analysis
Design Parameters, Table 1, item # 05-03, (BSC 2008 [DIRS 183627]). The MGR-RD sections cited have been
revised by CO Letter No. 08-007 (Peterson 2008 [DIRS 184939]) to provide for greater flexibility in the receipt
and processing of the incoming waste stream. CBCN003 to Revision 002 provided the update to the MGR-RD.]

8.2.1.6 Repository Standoff From Paintbrush

The repository shall be designed such that the minimum standoff distance between the top of each emplacement
drift and the base of the Paintbrush nonwelded hydrogeologic unit shall be 100 m.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-20.]

8.2.1.7 Waste Package Separation and Standoffs

The repository shall be designed such that:
o Adjacent waste packages in a given emplacement drift shall be emplaced 0.1m (nominal) apart, from the top
surface of the upper sleeve of one waste package to the bottom surface of the lower sleeve of the adjacent
waste package,
o In the event that access main and exhaust main drifts are backfilled, areas at both ends of the emplaced
waste will be free of backfill. The two areas will each be a minimum of 15 m long and their combined length
will total a minimum of 75 m.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.12.E provides for the package to package spacing.
Postclosure Modeling and Analysis Design Parameters, Table 1, items # 01-18 and # 05-02 (BSC 2008 [DIRS

183627]) provides the end of drift area and clarification of the 0.1m spacing. Emplacement areas will not be
backfilled. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]

8.2.1.8 Emplacement Drift Configuration

The subsurface facility shall be designed such that the emplacement drifts will be:
e nominally 266 ft (81 m) (+/- 5%) apart,
¢ nominally parallel and the design azimuth shall be the same for all emplacement drifts and shall be within a
range of 70°to 80°,
e constructed by tunnel boring machines (as will the ramps, access mains, and exhaust mains). The starter
tunnel to support each unique tunnel boring machine advance shall be excavated by blasting or mechanical
excavation methods,
e circular in cross section with a nominal diameter of 18 ft (5.5 m) (-0/+10%), and
e nominally horizontal grade so that overall water drainage is directly into the rock to prevent water
accumulation.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 01-08, #01-
09, #01-10, # 01-11 and # 01-13. Drift spacing will prevent thermal interaction between adjacent drifts and to
allow drainage of thermally mobilized water within the rock pillars to percolate past the drifts. Although item #
01-10 provides for a nominal diameter of 5.5 m, the 18 ft specification is within the allowable significant digits.
Although 18 ft to 4 significant digits is 5.486 m, this equates to only 0.6 in difference, which is insignificant. Since
5.5 m is only 2 significant digits, this difference is not outside the tolerance range. The significant digits and
rounding are in accordance with IEEE Std 260.1-2004 [DIRS 176341], which references IEEE/ASTM SI 10 2002
[DIRS 177651] (use Annex A, Table A-1 bottom of A 22 and Annex B). Although the tolerances provided for drift
separation and nominal diameter are no longer in the Postclosure Modeling and Analysis Design Parameters
document, they were previously included in Revision 1 and will remain in the design basis until something changes
these tolerances. Although the postclosure document contains proposed ranges such as 81 m +/- 5 m and 5.5 m
+/- 0.5 m, these numbers have not been settled on. CBCN0OO3 to Revision 002 provided the change to delete the
reference to MGR-RD.]

8.2.1.9 Emplacement Panel/Drift Contents

Only HLW and naval SNF waste packages from the IHF shall be placed in the first drift in Panel 1. Waste
packages from CRCF-1 containing HLW (or co-disposal with DOE SNF, as appropriate), and commercial SNF in
TAD canisters shall be disposed of in emplacement drifts in Panel 1, with access from the North Portal. Waste
packages from the CRCFs shall be disposed in Panels 1 through 4, which shall be developed to support the
expected waste shipments.
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[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159 initially provided this requirement. It has been
more recently modified by BCP YMP-2006-060 [DIRS 177878]. This criterion now combines the first drift with
the rest of the panels.]

8.2.1.10 Thickness of the PTn
The minimum thickness of the Paintbrush nonwelded hydrogeologic unit (PTn) above the repository shall be 10 m.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-21.]
8.2.1.11 Repository Standoff From Calico Hills

The repository shall be designed such that the minimum standoff distance between the base of each emplacement
drift and the top of the Calico Hills nonwelded hydrogeologic unit shall be 60 m.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-22.]

8.2.1.12 Emplacement Drift Access
Emplacement access to Panel 1 through Panel 4 shall be via the North Portal and ramp.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 7 of 1159 initially provided this requirement. It has been
more recently modified by BCP YMP-2006-060 [DIRS 177878]. The criterion was modified to reflect only the
emplacement access and that construction access is unconstrained before facility turnover to operations.]

8.2.1.13 Contingency Emplacement Drifts

The contingency capacity of the repository shall be used on as needed, linear basis, in accordance with the /ED
Subsurface Facilities Geological Data, 800-IED-WIS0-01801-000 Rev 00C (BSC 2007 [DIRS 182926]).

[TMRB-2007-046 (BSC 2007 [DIRS 184603]) documents the Lead Lab and Engineering agreement for 800-1ED-
WIS0-01801-000 Rev 00C. Continuous emplacement of the waste packages in all panels is planned unless sections
of a drift is required to be abandoned or bypassed for geologic or other reasons. These areas may be identified as
the repository is constructed. No specific drifis or areas of the subsurface layout are prescribed specifically for
contingency. Excess emplacement capacity will be dealt with on a panel by panel basis as a rolling contingency.]

8.2.1.14 Performance Confirmation
The repository shall support performance confirmation activities.

[10 CFR 63.111(d) [DIRS 185674].]

8.2.1.15 Closure Sealing

Closure of the shafts and ramps shall include backfilling for the entire depth and length of the openings to prevent
human intrusion and to isolate the emplacement area from the surface development. Site investigation boreholes
within or near the footprint of the repository block will be backfilled with material compatible with the host rock
and plugged.

[10 CFR 63.102(c) [DIRS 185674] provides for repository closure at the end of performance confirmation
program. 10 CFR 63.2 defines permanent closure as final backfilling of the underground facility, if appropriate,
and the sealing of the shafts, ramps and boreholes. The description of the sealing details is allowable with the
definitions in 10 CFR 63. Postclosure Modeling & Analyses Design Parameters (BSC 2008 [DIRS 183627]),
Table 1, items # 05-04, # 09-01, and # 09-03 provides most of this text. The current design does not have backfill
in the emplacement drifts but it has not been precluded. Requirement for backfill in the subsurface exhaust and
access mains was removed by TMRB-2007-043 (BSC 2007 [DIRS 182328]).]

8.2.1.16 Layout Configuration

The interface control mechanism for the repository areas, emplacement area by geologic unit, fault intersection
coordinates, and borehole locations shall be controlled through the Subsurface Facilities Geological Data IED. The
interface for the emplaced waste packages shall be controlled through the Emplacement Drift Configuration and
Environment IED. Interface for the seismic design spectra, time histories, and ground accelerations for the
subsurface facilities layout configuration shall be controlled through the Seismic and Seismic Consequence Data
IED.
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o [ED Subsurface Facilities Geological Data, 800-IED-WIS0-01801-000 Rev 00C (BSC 2007 [DIRS
182926]),

o [ED Seismic and Seismic Consequence Data , 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
185055]),

o [ED Emplacement Drift Configuration and Environment, 800-IED-MGR0-00501-000 Rev 00B (BSC 2007
[DIRS 180412]),

o [ED Interlocking Drip Shield, 800-IED-SSE0-00101-000 Rev 00D (BSC 2008 [DIRS 185702])

o [ED Emplacement Drift Invert, 800-IED-MGR0-00601-000 Rev 00C (BSC 2008 [DIRS 185054]).

The interface control mechanism for the minimum distance from top-of-waste-package to interior-height-of-drip (]
shield shall be controlled through the Emplacement Drift Configuration and Environment IED(s).

[The following TMRB Decision Proposals provide Lead Lab and Engineering agreements for IEDs: TMRB-2008-
013 (BSC 2008 [DIRS 185597]) for 800-IED-MGR0-00701-000 Rev 00C, TMRB-2007-017 (BSC 2007 [DIRS
185062] for 800-IED-MGR0-00501-000 Rev 00B, TMRB-2008-060 (BSC 2008 [DIRS 185736] for 800-IED-SSE0-
00101-000 Rev 00D, and TMRB-2008-004 Rev 01 (BSC 2008 [DIRS 185596]) for 800-IED-MGR0-00601-000-
00C. Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 01-03,
#02-01, #02-02,# 03-08, and # 07-16.]

8.2.1.17 TAD Canisters in Waste Packages

The Subsurface Facility shall be designed to accommodate waste packages containing the TAD canisters as
provided by the Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007
[DIRS 181403]).

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1L specifically provides direction to comply with the TAD
specification. The allocation to the SSF was provided in Criterion 2.2.1.11.]
8.2.1.18 Emplacement Drift Location

The base of the emplacement drifts shall be located:
o at least 394 ft (120 m) above the maximum elevation of the present-day water table,
e a minimum of 197 ft (60 m) from a Quaternary fault with potential for significant displacement, and
e a minimum of 99 ft (30 m) from the top of the Tptpv2 (Topopah Spring Tuff Crystal-poor Vitric Zone)
because perched water may occur at the base of the Tpt (Topopah Spring Tuff).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 01-04, # 01-
05, and #01-07. Based on its current location, the maximum elevation of the present-day water table beneath the

emplacement area is ~850 m above sea level. Thus, the minimum elevation of the base of the emplacement drifts
shall be 970 m above sea level.]

8.2.1.19 Overburden Surface Thickness

The overburden thickness (i.e., the distance from the top of each emplacement drift to the topographic surface)
shall be a minimum of 656 ft (200 m).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-06.]
8.2.1.20 Non-Emplacement Opening Gradient

The repository non-emplacement openings shall provide a repository grade so overall water drainage and
accumulation is away from emplacement areas.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-12.]
8.2.1.21 EBS Components Thermal Response

The invert and EBS components shall be designed to accommodate at least a 0.39 in. (10 mm) displacement to
account for potential in situ stress and thermal response.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 02-04. The
length for which the displacement is not provided in the source document and needs to be clarified at a later date.]
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8.2.1.22 Emplacement Drift Invert

The emplacement drift invert (including ballast) shall provide a nominally level surface that supports the drip
shield, waste package, and waste package emplacement pallet for static loads and that limits degradation associated
with ground motion (but excluding faulting displacements) after closure of the repository. The interface control
mechanism for the general configuration, plan, and details of the emplacement drift invert shall be controlled
through the below IEDs. The invert materials will be carbon steel and crushed tuff. The crushed tuff shall have
properties consistent with the repository host rock excavated by mechanical means. The interface control
mechanism for the components and materials used in the invert and for the gradation and placement of the invert
ballast material shall be controlled through the following IEDs:

e [ED Emplacement Drift Configuration and Environment, 800-IED-MGR0-00501-000 Rev 00B (BSC 2007
[DIRS 180412])

o [ED Seismic and Seismic Consequence Data, 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
1850557)

o [ED Interlocking Drip Shield, 800-IED-SSE0-00101-000 Rev 00D (BSC 2008 [DIRS 185702])

o [ED Emplacement Drift Invert, 800-IED-MGR0-00601-000 Rev 00C (BSC 2008 [DIRS 185054]).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 02-07, # 02-
08 and #02-10. Although the Postclosure Modeling and Analyses Design Parameters document referred to the
Emplacement Drift Invert IED, this has been replaced by the Emplacement Drift Configuration Environment IED:s.
The following TMRB Decision Proposals provide Lead Lab and Engineering agreements for IEDs: TMRB-2007-
017 (BSC 2007 [DIRS 185062] for 800-IED-MGR0-00501-000 Rev 00B, TMRB-2008-013 (BSC 2008 [DIRS
185597]) for 800-IED-MGR0-00701-000 Rev 00C, TMRB-2008-060 (BSC 2008 [DIRS 185736]) for 800-IED-
SSE0-00101-000 Rev 00D, and TMRB-2008-004 Rev 01 (BSC 2008 [DIRS 185596]) for 800-IED-MGR0-00601-
000-00C.J

8.2.1.23 Naval Waste Package Fault Standoff Distance

During underground emplacement, naval waste packages must be placed a minimum set back distance of 8.2 ft
(2.5 m) from mapped faults, which are determined to have a cumulative offset of at least 6.6 ft (2 m).

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.1 provides this criterion. The correct feet dimensions
are provided here. The requirement is to ensure that a seismic event does not create a condition for naval SNF
that is outside the bounds of the current performance assessment. The specifics of this particular waste stream that
drive this standoff distance do not apply to other portions of the waste stream being emplaced, i.e., DOE co-
disposal waste packages and commercial SNF waste packages. Although the IICD does not contain the
information on annual exceedance frequencies, Section 6.11.3 and Table 6-61 (as well as Appendix D) of the
1ICD’s reference discusses the frequencies in terms of fault movement. CBCN0O0S and CBCNO13 to Revision 002
provided the update to the [ICD Volume 1.]

8.2.1.24 Waste Package Pallet Characteristics

The characteristics of and interfaces with the waste package pallets shall be maintained in the following IEDs:

1IED Interlocking Drip Shield, 800-IED-SSE0-00101-000 Rev 00D (BSC 2008 [DIRS 185702])

IED Emplacement Pallet, 800-IED-SSE0-00201-000 Rev 00B (BSC 2007 [DIRS 180445])

1ED Subsurface Facilities Ground Support Committed Materials, 800-IED-WIS0-01501-000-00C, (BSC

2007 [DIRS 180940])

Emplacement Drift Configuration and Environment, 800-IED-MGRO0-00501-000 REV 00B (BSC 2007

[DIRS 1804127)

o [ED Seismic and Seismic Consequence Data, 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
185055])

o [ED Emplacement Drift Invert, 800-IED-MGR0-00601-000 Rev 00C (BSC 2008 [DIRS 185054]).

The interface control mechanism for the minimum distance from top-of-waste-package to interior-height-of-drip [’
shield shall be controlled through the Emplacement Drift Configuration and Environment IED(s).

[These IEDs describe characteristics of the waste package pallets transmitted to Performance Assessment
organization. The following TMRB Decision Proposals provide Lead Lab and Engineering agreements for IEDs:

000-3DR-MGRO0-00300-000-003 Page 107 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

TMRB-2008-060 (BSC 2008 [DIRS 185736] for 800-IED-SSE0-00101-000 Rev 00D; TMRB-2007-023 (BSC 2007
[DIRS 185748]), TMRB-2007-020 (BSC 2007 [DIRS 185747]), and TMRB-2006-020 (BSC 2006 [DIRS 182037])
Jfor 800-IED-SSE0-00201-000 Rev 00B; TMRB-2007-029 (BSC 2007 [DIRS 182336]) for 800-IED-WIS0-01501-
000-00C; TMRB-2007-017 (BSC 2007 [DIRS 185062] for 800-IED-MGR0-00501-000 Rev 00B; TMRB-2008-004
Rev 01 (BSC 2008 [DIRS 185596]) for 800-IED-MGR0-00601-000-00C; and TMRB-2008-013 (BSC 2008 [DIRS
185597]) for 800-IED-MGR0-00701-000 Rev 00C. Postclosure Modeling and Analyses Design Parameters (BSC
2008 [DIRS 183627]), Table 1, item # 02-02 for the minimum distance portion.]

8.2.2 General Requirements

8.2.2.1 Service Life

The Subsurface Facility shall be designed, constructed and maintained and shall incorporate acceptable materials
and practices appropriate for a 100-year operational service life.

[This is a derived requirement from Criterion 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 7 of
1159, specifies the duration of the preclosure period for the subsurface facilities as 100 years.]

8.2.2.2 Not Used

[This requirement was deleted from MGR-RD (DOE 2008 [DIRS 184999]) and therefore, is not a requirement on
the repository. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]

8.2.2.3 Waste Package Retrieval

The Subsurface Facility shall be designed to preserve the option of initiating waste package retrieval at any time up
to 50 years after waste package emplacement operations are initiated, or until the completion of a performance
confirmation program and NRC review of the information obtained from such program.

[10 CFR 63.111(e)(1) [DIRS 185674] provides for the GROA criteria as flowed down through the MGR-RD (DOE
2008 [DIRS 184999]), Section 3.1.1.AN. Therefore, this criterion is split between the Subsurface Facility and the
repository (2.2.1.6). It reflects the difference in the pre-closure durations for both the surface facilities and the
Subsurface Facility. CBCN003 to Revision 002 provided the update to the MGR-RD.]

8.2.2.4 Emplacement Initiation
The MGR shall have the capability to initiate emplacement at the start of the Initial Operating Capability.

[CRD (DOE 2007 [DIRS 182960]), Sections 3.5F as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Sections 3.1.1.AF. CBCNOO03 to Revision 002 provided the update to the MGR-RD.]

8.2.3 Safety and Protection Requirements
8.2.3.1 NSDB Requirements
8.2.3.1.1 Reflector Materials

The subsurface emplacement area design and operations will ensure that the only reflector materials that will be in
close proximity to the naval SNF canister are:
e  Concrete or steel alloy material of any thickness,
e Upto 5 in. of depleted uranium and 12 in. of polyethylene-based neutron shielding in close proximity to
the naval SNF canister,
e  Five HLW canisters or one additional naval SNF canister, except in the emplacement drift, where a waste
package will be placed on either end of the naval SNF canister, and
e  Tuff in the emplacement drift.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.3.2.1. The IHF criterion is in Chapter 3. CBCNOOS to
Revision 002 provided this change.]
8.2.3.1.2 Non-ITS SSCs Interactions with ITS SSCs

The Subsurface Facility shall be designed such that interactions between non-ITS SSCs and ITS SSCs that upon
failure could prevent safety functions from being performed:
¢ have a probability of failure of less that 1.0 X 10-% over the preclosure period (as determined by PCSA),
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¢ will not damage the ITS component if not screened out, or
e damage to the ITS SSC does not result in a doses in excess of the 10 CFR 63.111 [DIRS 185674]
performance standard (as determined by PCSA).
The design of the interface shall include the dynamic loads and displacements produced by both sets of SSCs up to
the first anchor point beyond the interaction. Additionally, either:
o The collapse of the non-ITS SSC shall not cause it to strike an ITS SSC,
e The collapse of the non-ITS SSC shall not impair the integrity of the ITS SSC, or
e The non-ITS SSC shall be analyzed and designed to the same seismic DBGM as the ITS SSCs subjected to
the potential unacceptable interaction.
Acceptable methods of isolating each non-ITS SSC with an adverse interaction include constraints, barriers, or
relocation of the non-ITS SSC.

[The wording paraphrases in NUREG-0800, Section 3.7.2, subsection 11.8 (NRC 1989 [DIRS 165111]). The
discussion of isolation and anchor point boundary for the design is from NUREG-0800, Section 3.7.3, subsection
1.8 (NRC 1989 [DIRS 165112]). Although the NUREG is not directly applicable to the repository as it is not a
reactor plant, the repository does have both non-ITS and ITS SSCs that should have the same design
considerations of the interactions. Also see PDC (BSC 2007 [DIRS 179641]), Criterion 4.5.2, for ground support
design criteria.]

8.2.3.2 Security Requirements

8.2.3.2.1 Exterior Intrusion Detection

The Subsurface Facility shall be provided with exterior intrusion detection systems and/or provide remote visual
observations to ensure breaches in the subsurface facilities boundary are detected and alarms are annunciated.

[10 CFR 73.51(b)(2)(iii) and (d)(3) [DIRS 185680] and DOE Manual M 470.4-2 [DIRS 178562], Chapter VIL3.]
8.2.3.2.2 Physical Barriers

The Subsurface Facility shall be provided with permanent physical barriers to control, deny, impede, or delay
unauthorized access into all security areas. The DOE-designated security areas shall be delineated by means of
separate and distinct permanent barriers. The requirement for barriers at property protection areas shall be locally
implemented and included in security plans.

[10 CFR 73.51(d)(1) [DIRS 185680] and DOE Manual M 470.4-2 [DIRS 178562], Chapter IX.]
8.2.3.2.3 Security Posting

The Subsurface Facility shall be provided with post signs, where applicable, with information on the Atomic
Weapons and Special Nuclear Materials Rewards Act [DIRS 177498]; prohibited and controlled articles; entry and
exit inspections of vehicles, packages, or persons; and trespassing. Post signs shall prohibit trespassing around the
perimeter and at each entrance to a security area except when one security area is located within a larger posted
security area.

[DOE M 470.4-2 [DIRS 178562], Chapter XIV. As this is located outside of the surface facility security
arrangements, it makes sense to identify this requirement separately. It may be installed directly on the
emplacement bulkheads as design features.]

8.2.3.2.4 Access Control

The Subsurface Facility access control shall be designed to allow access only to individuals who are authorized to
enter the facility.

[10 CFR 73.51(b)(2)(ii) [DIRS 185680]. DOE M 470.4-2 [DIRS 178562], Chapter VIII.2 specifies access controls

for areas, including the WHF. This requirement is applicable to the nuclear facilities, Subsurface Facility, and
BOP.]
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8.2.3.2.5 lllumination

The Subsurface Facility shall be designed to provide for illumination, sufficient to permit adequate assessment of
unauthorized penetrations of, or activities within, the facility and surrounding area.

[10 CFR 73.51(d)(2) [DIRS 185680]. This requirement is applicable to the nuclear facilities, Subsurface Facility,
BOP, and Safeguards and Security System.]

8.2.3.3 Fire Protection Requirements

8.2.3.3.1 Fire Protection

Although fire protection needs for the Subsurface Facility have not been completely analyzed, a safe work
environment shall be provided. It is expected that combustibles will be controlled and administrative procedures
will be utilized in the Subsurface Facility.

[Subsurface Repository Fire Hazard Analysis (BSC 2007 [DIRS 180306]).]
8.2.4 Miscellaneous Requirements

8.2.4.1 Rockfall in Drifts

The unfailed emplacement drift ground support system shall be designed to prevent raveling or rockfall during
preclosure in the emplacement drifts that could induce residual tensile stresses in the waste package above 257
MPa. In the event the ground support system fails, the waste packages that have come in contact with fallen rock or
ground support materials shall be inspected for surface damage and remediated as required prior to closure.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-17.]

8.2.4.2 Personnel Protection

Emplacement operations shall not provide hazards to construction activities. Provisions shall also be made for the
safeguards and security and radiation protection for construction workers.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 7 of 1159. Although the initial requirement only described
the requirement from operations to construction, the converse is equally true and appropriate to address here.]

8.2.4.3 Repository Layout
The interface control mechanism for the general layout and configuration of the subsurface facilities, including

shafts, portals, ramps, mains, emplacement drifts, observation drifts, and other subsurface features, and waste
package nominal endpoint coordinates, elevations, and available drift lengths shall be controlled through the:

o [ED Subsurface Facilities Layout Geographical Data, 800-IED-WIS0-01701-000 Rev 00C (BSC 2007
[DIRS 183743])
o [ED Subsurface Facilities Geological Data, 800-IED-WIS0-01801-000-00C (BSC 2007 [DIRS 182926])

[These IEDs describes characteristics of the Subsurface Facility layout transmitted to Performance Assessment
organization. Although TMRB-2006-025 (BSC 2006 [DIRS 179794]) documents the Lead Lab and Engineering
agreement for 800-IED-WIS0-01701-000 Rev 00B, a TMRB proposal for 00C does not exist due to the
administrative nature of the change. Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS
183627]), Table 1, item # 01-02.]

8.2.4.4 Geotechnical Parameters

The interface control mechanism for the location of the subsurface facilities of the repository within the footprint of
emplacement area boundary and the repository host horizon within the lithostratigraphic detail shall be controlled
through:

o [ED Subsurface Facilities Layout Geographical Data, 800-IED-WIS0-01701-000 Rev 00C (BSC 2007
[DIRS 183743])
e [ED Subsurface Facilities Geological Data, 800-IED-WIS0-01801-000-00C (BSC 2007 [DIRS 182926])

Geotechnical parameters interfacing with the Subsurface Facility design shall be maintained in the following IEDs:
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o [ED Geotechnical and Thermal Parameters, 800-IED-MGRO0-00401-000 Rev 00I (BSC 2008 [DIRS
18?E515)7]G)eotechnical and Thermal Parameters II, 800-IED-MGR0-00402-000-00C (BSC 2008 [DIRS
18;1;)15)7]G)eotechnical and Thermal Parameters 111, 800-IED-MGR0-00403-000 Rev 00B (BSC 2008 [DIRS
1821;15)3%eotechnical and Thermal Parameters IV, 800-IED-MGR0-00404-000-00B (BSC 2008 [DIRS
184955])).

[These IEDs describe characteristics of the geotechnical and thermal parameters used in the design of the
Subsurface Facility for transmittal to Performance Assessment organization. TMRB-008-023 (BSC 2008 [DIRS
185598]) documents the Lead Lab and Engineering agreement for 800-IED-MGR0-00401-000 Rev 00I. TMRB-
2007-046 (BSC 2007 [DIRS 184603]) documents the Lead Lab and Engineering agreement for 800-IED-WIS0-
01801-000 Rev 00C. TMRB-2007-076 Rev. 01 (BSC 2008 [DIRS 185595]) documents the Lead Lab and
Engineering agreement for 800-IED-MGR0-00402-000 Rev 00C. TMRB-2007-074 (BSC 2007 [DIRS 185086]),
TMRB-2007-012 Rev 01 (BSC 2007 [DIRS 185084]), and TMRB-2008-009 (BSC 2008 [DIRS 185087]) documents
the Lead Lab and Engineering agreement for 800-IED-MGR0-00403-000 Rev 00B. TMRB-2007-072 ( BSC 2008
[DIRS 184967]) documents the Lead Lab and Engineering agreement for 800-IED-MGR0-00404-000 Rev 00B.
Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 01-01, #01-
14. The emplacement openings shall provide for post-excavation investigations of each drift that will be conducted
under the Performance Confirmation Program. The objective of post-excavation investigations is to verify that host
rock properties are bounded by the rock properties described within the in situ observations and model
assumptions used in postclosure analyses. Post-excavation investigations will include geologic mapping to
confirm that fracture geometric variability and initial rock properties are within the model input parameter range
used in rockfall calculations. Although TMRB-2006-025 (BSC 2006 [DIRS 179794]) documents the Lead Lab and
Engineering agreement for 800-IED-WIS0-01701-000 Rev 00C, a TMRB proposal for 00C does not exist due to
the administrative nature of the change.]

8.2.4.5 Component Characteristics

The interface control mechanisms for the design and materials used for ground support shall be controlled through
the:

o [ED Subsurface Facilities Ground Support Committed Materials, 800-IED-WIS0-01501-000-00C, (BSC
2007 [DIRS 1809401])

o [ED Subsurface Facilities Ground Support Configuration, 800-IED-WIS0-01601-000-00B (BSC 2007
[DIRS 182927])

[These IEDs describe characteristics of components or restrictions on those components within the Subsurface
Facility transmitted to the Performance Assessment organization. TMRB-2007-060 (BSC 2007 [DIRS 184486])
documents the Lead Lab and Engineering agreement for 800-IED-WIS0-01601-000-00B and Postclosure
Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-15 and item # 02-03.
TMRB-2007-029 (BSC 2007 [DIRS 182336]) documents the Lead Lab and Engineering agreement for 800-IED-
WIS0-01501-000-00C.]

8.2.4.6 Drip Shield Design
The interface control mechanism for the drip shield design shall be controlled through the /ED Interlocking Drip
Shield, 800-IED-SSE0-00101-000 Rev 00D (BSC 2008 [DIRS 185702]) such that:

e dimensions and characteristics are controlled,

e during a seismic event it resists separation through failure of the Drip Shield Connector Guides, the Drip
Shield Connector Left/Right Support Beams, and the Left/Right Support Beam Connectors.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 07-01, # 07-
08 and TMRB-2008-060 (BSC 2008 [DIRS 185736] documents the Lead Lab and Engineering agreement for 800-
IED-SSE0-00101-000 Rev 00D . Performance of the drip shield in the post-closure will be demonstrated by the
Lead Laboratory.]
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8.2.4.7 Drip Shield Design and Installation

The drip shield shall be designed to interlock and overlap in a manner that prevents a liquid drip path from above
the drip shield to the waste package. The drip shield handling and emplacement activities shall be monitored
through appropriate equipment.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-02. An
operator and an independent inspector shall verify proper drip shield installation. Records demonstrating
compliance shall be maintained.]

8.2.4.8 Drip Shield Materials and Thicknesses

The drip shield shall be constructed of Titanium Grade 7, with a minimum thickness of 15 mm. The drip shield
structural material shall be manufactured of Titanium Grade 29. For mechanical calculations and analysis, a
corrosion allowance of at least Imm per side shall be accounted for on all drip shield surfaces. Calculations will be
performed using material properties at 150°C or greater. Alloy 22 bases shall be attached to the drip shield to
preclude titanium contact with the invert (including transport equipment rails).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 07-03, # 07-
04 and # 07-07. Performance of the drip shield in the post-closure will be demonstrated by the Lead Laboratory.]
8.2.4.9 Not Used

8.2.4.10 Not Used
8.2.4.11 Copper Limits

For the as-emplaced configuration, the drip shields and waste packages shall not contact any copper that may be
present in other EBS components such as parts of the emplacement vehicle rail system. The total mass of elemental
copper per meter of emplacement drift shall be less than 5.0 kg/meter.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 02-06.]
8.2.4.12 Drip Shield Fabrication

The drip shield shall be fabricated in accordance with standard nuclear industry practices, including material
control, welding, weld flaw detection and repair and heat treatment.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-09.]
8.2.4.13 Drip Shield Fabrication Welds

The drip shield full penetration fabrication welds shall be nondestructively examined by visual (VT), liquid
penetrant (PT), and ultrasonic testing (UT), for flaws. Fillet welds shall be inspected by means of PT and VT for
flaws. All flaws larger than code standards shall be repaired.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-10.]
8.2.4.14 Drip Shield Welding Techniques

The welding techniques for the fabrication welds shall be constrained to GMAW (gas metal arc welding) except for
short-circuiting mode, and automated GTAW (gas tungsten arc welding). Welding flaws will be repaired in
accordance with written procedures that have been accepted by the design organization prior to their usage.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-11.]
8.2.4.15 Drip Shield Welding Materials

All drip shield welding shall be conducted in accordance with standard nuclear industry practices. For Ti-7
(Titanium Grade 7) to Ti-7 welds, Ti-7 weld filler material shall be used. For Ti-29 (Titanium Grade 29) to Ti-29
welds, Ti-29 shall be used. For Ti-7 to Ti-29 welds Ti-28 weld filler shall be used.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-12.]
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8.2.4.16 Drip Shield Heat Treatment

After fabrication, the drip shield assembly and lifting feature assemblies shall be stress-relieved. After completion
of all required work except for the final machining, the drip shield assembly and lifting feature assemblies shall be
furnace heated for stress relief at 1100°F +/- 50°F for a minimum of 2 hours. To prevent pickup of hydrogen, a
slightly oxidizing atmosphere shall be used; air-cooling is allowed.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-13.]
8.2.4.17 Drip Shield Handling and Installation Controls

The drip shield shall be handled in accordance with standard nuclear industry practices to minimize damage,
surface contamination, exposure to adverse substances, and impacts. Drip shield installation shall be controlled
and monitored through appropriate equipment to minimize possible waste package/drip shield damage and/or
misinstallation. Installation shall include the use of equipment with an alarm.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-14. Use
of operators and independent checkers is an operational constraints and not a design requirement and is not
included in the criterion. Records demonstrating compliance shall be maintained is also an operational statement
and not a design requirement. The term "surface contamination” as used in this criterion does not refer to
radiological contamination. It refers to detrimental compounds, chemicals or elements that could degrade or
damage the surface of the drip shields and waste packages.]

8.2.4.18 Drip Shield Thermal Expansion

To account for volume increase of corrosion products the drip shield shall not be constrained laterally or
longitudinally, or rigidly mounted to the invert. Drip shield connectors shall be designed to allow thermal
expansion without binding to 300°C.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 07-15.]
8.2.4.19 Ground Support Air Circulation

The permanent ground support (in the emplacement drifts) shall be perforated to allow air circulation between the
host rock and the in-drift environment.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-16.]
8.2.4.20 Waste Package Surface Defects

The emplacement drift ground support system shall be inspected prior to drip shield installation. Waste packages
that have come in contact with fallen rock or ground support materials will be inspected to ensure the damage to
the waste package corrosion barrier that displace material (i.e. scratches), shall be limited to 1/16 in (1.6 mm) in
depth. Modifications to the waste package corrosion barrier that deform the surface, but do not remove material
(i.e. dents), shall not leave residual tensile stresses greater than 257 MPa.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-24.]

8.2.4.21 Emplacement Pallet Function

For the design static load, the emplacement pallet shall maintain the waste package emplacement nominal position
for at least 300 years, and maintain a nominally horizontal waste package emplacement for 10,000 years.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 08-02.
Performance of the emplacement pallet in the post-closure will be demonstrated by the Lead Laboratory.]

8.2.4.22 Emplacement Pallet Materials and Corrosion Allowance

The interface control mechanism for the emplacement pallet material properties shall be controlled through 800[]
IED-SSE0-00201-000-00B, Emplacement Pallet [ED [DIRS 180445]. The emplacement pallet shall be fabricated
of Alloy 22 plates and square stainless steel tubes. The contacts between the waste package and emplacement
pallet shall be Alloy 22. The corrosion allowance for the Alloy 22 components shall be at least 2 mm. The
corrosion allowance for the stainless steel components shall be at least 2 mm.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 08-03. The
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mechanical properties at 150° C or higher shall be used for postclosure analysis. Performance of the emplacement
pallet in the post-closure will be demonstrated by the Lead Laboratory.]

8.2.4.23 EBS In-Drift Materials

EBS materials shall be inert relative to each other so that physical contact between EBS materials minimizes
dissimilar material interaction mechanisms. The emplacement pallet shall be designed such that, for the nominal
scenario (e.g., not seismic or igneous), the waste package outer corrosion barrier shall not contact EBS components
other than the Alloy 22 support surfaces of the pallet.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 08-04 and #
02-05. Performance of the emplacement pallet in the postclosure will be demonstrated by the Lead Laboratory.]

8.2.4.24 Emplacement Pallet Material Stresses

For the nominal scenario emplacement configuration, tensile stresses imposed on the Alloy 22 components of both
the waste package and the emplacement pallet shall be less than 257 MPa, which is the approximate stress
corrosion cracking threshold for Alloy 22.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 08-05.
Performance of the emplacement pallet in the postclosure will be demonstrated by the Lead Laboratory.]

8.2.4.25 Not Used
8.2.4.26 Flood Protection

The portal and shaft collar locations shall be situated such that they can be protected from water inflow as a result
of the probable maximum flood.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 01-19.]
8.2.4.27 Emplacement Pallet Design

The interface control mechanism for the emplacement pallet dimensions and characteristics shall be controlled
through the Emplacement Pallet IED.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 08-01.]
8.3 Conformance Verification
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Table 8-1. Subsurface Facility Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A | Analysis | Exam | Demo | Review Test
8.21.1 Subsurface Capadty X
8.2.1.2 Material Inclusion X
8.21.3 Annual Waste Emplace ment Rates X
8.2.1.4 Net Emplacement Rates X
8.2.1.5 Subsurface Themmal Management X
8.21.6 Repository Standoff From Paintbrush X
8.2.1.7 Waste Package Separation and Standoffs X
8.21.8 Emplacement Drift Configuration X
8.2.1.9 Emplacement Panel/Drift Contents X
8.2.1.10 Thickness of the PTn X
8.2.1.11 Repository Standoff From Calico Hills X
8.2.1.12 Emplacement Drift Access X
8.2.1.13 | Contingency Emplacement Drifts X
8.2.1.14 Performance Confirmation X
8.2.1.15 | Closure Sealing X
8.21.16 Layout Configuration X
8.2.1.17 | TAD Canisters in Waste Packages X
8.21.18 Emplacement Drift Location X
8.2.1.19 | Owerburden Surface Thickness X
8.2.1.20 Non-Emplacement Opening Gradie nt X
8.21.21 EBS Components Thermal Response X
8.2.1.22 Emplacement Drift Invert X
8.2.1.23 Naval Waste Package Fault Standoff X

Distance
8.21.24 Waste Package Pallet Characteristics X
8221 Service Life X
8222 Not Used -- - -- - -
8223 Waste Package Retrieval X
8224 Emplacement Initiation X
8.2.3.1.1 | Reflector Materials X
8.2.3.1.2 | Non-TS SSCs Interactions with ITS SSCs X
8.2.3.21 Exterior Intrusion Detection X
8.2.3.2.2 | Physical Barriers X
8.2.3.2.3 | Security Posting X
8.2.3.24 | Access Control X
8.2.3.25 | lllumination X
8.2.3.3.1 | Fire Protection X
8.24.1 Rockfall in Drifts X
8.24.2 Personnel Protection X
8.24.3 Repository Layout X
8.24.4 Geotechnical Parameters X
8.24.5 Component Characteristics X
8.24.6 Drip Shield Design X
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Table 8-1. Subsurface Facility Conformance Verification (Continued)

Criterion Preliminary Verification Method
Number Des cription N/A | Analysis | Exam | Demo | Review Test
824.7 Drip Shield Design and Instaliation X
8.24.8 Drip Shield Materials and Thicknesses X
8.24.9 Not Used -- — — -- — --
8.24.10 | Not Used -- - - -- - --
824.11 Copper Limits X
8.24.12 Drip Shield Fabrication X
8.24.13 | Drip Shield Fabrication Welds X
824.14 Drip Shield Welding Techniques X
8.24.15 | Drip Shield Welding Materials X
8.24.16 Drip Shield Heat Treatment X
8.24.17 | Drip Shield Handling and Installation Controls X
8.24.18 | Drip Shield Thermal Expansion X
8.24.19 | Ground Support Air Circulation X
824.20 | Waste Package Surface Defects X
824.21 Emplacement Pallet Function X
824.22 Emplacement Pallet Materials and Corrosion X

Allowance
8.24.23 | EBS In-Drift Materials X
8.24.24 Emplacement Pallet Material Stresses X
824.25 | Not Used -- - - -- - --
8.24.26 | Flood Protedion X
8.24.27 | Emplacement Pallet Design X
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9 Balance of Plant Facilities

The following subsections identify requirements for a small selection of separate and relatively more important
BOP facilities. There are fewer specific requirements identified for each facility, thereby negating the need to
break mission, general, safety or miscellaneous requirements into sections.

In general, the BOP Facilities provide space and layout for limited operational control and monitoring, safeguards
and security systems, fire protection systems, ventilation systems, utility systems, and other systems to support the
operation of the repository.

9.1 Central Control Center Facility
9.1.1 Overview

9.1.1.1 Introduction

The CCCF provides functional space, structures, and internal systems that support the central control center (CCC),
primary central alarm station (CAS), HVAC rooms, electrical rooms, and central communications room. The CCC
is the area from which the entire repository will be monitored and select systems controlled. The CCC will
function as the technical support center (TSC) for conducting emergency management activities. The CCC
contains human machine interface (HMI) consoles, printers, and other operational support equipment. A separate
engineering configuration room houses a computer, printer, and other support equipment. The CAS accommodates
key security personnel with desks, computers, and a console with monitoring and alarming equipment and monitors
fire protection alarms as a normal monitoring function. In addition, the CAS has a safe for potentially sensitive
equipment and documentation. The central operations center in the CCCF primarily includes the site
communications system.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.3.1 provided for the TSC in emergency
situations.]

9.1.1.2 System Classification
The CCCF, which is part of the BOP Facilities, has been classified as non-ITS. The CCCF does not include SSCs
that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.1.2 Functional and Performance Requirements and Bases
9.1.2.1 Mission Requirements

9.1.2.1.1 Construct CCCF

The repository CCCF shall be designed, constructed, and placed into operations concurrent with the IHF. The
CCCEF will provide a central location for the control and monitoring of selected repository operations and systems.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159. Although the BCP specifies that the CCCF will
be concurrent with the CRCF-1 and WHF, DOE funding profiles and schedules requires this facility to be
constructed in the same phase as the IHF to control initial handling operations. This requirement is limited to the
facility function being performed.]

9.1.2.1.2 Central Control Center

The CCCF shall provide space for a central control center including communications equipment. Space shall be
provided in the BOP facilities for layout and structures for the communications system, subsystems, and
components.

[BCP YMP-2004-072 [DIRS 168721], Attachment C required this for the previous facility suite. The CCCF
function remains unchanged in the new facility suite.]
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9.1.2.1.3 Emergency Management

The CCCF shall function as the technical support center for conducting emergency management activities. This
center shall have redundant emergency communications, and shall monitor important parameters, a backup power
supply, a GROA-wide emergency alarm notification system, and an electronic system to provide personnel
accountability.

[DOE O 151.1C Contractor Requirement 1 [DIRS 176639] as it relates to security and fundamental worker safety.
RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section C.1.3.1 provided agreement that the CCC shall

perform the functions of the TSC when activated for emergency management activities. PO&PR (BSC 2008 [DIRS
185008]), Section 2.7.6 provides a functional requirement for emergency response that is partially satisfied by the
CCCF.]

9.1.2.1.4 Central Alarm Station

The CCCF shall provide for a primary CAS and the capability to provide alarm indication in one additional
continually staffed location. The CAS shall be located within the protected area; have bullet resisting walls, doors,
ceiling, and floor; and the interior of the station shall not be visible from outside the protected area. Regarding
alarm monitoring, the redundant location need only provide a summary indication that an alarm has been generated.

[10 CFR 73.51(d)(3) [DIRS 185680] provides for the CAS. DOE M 470.4-2 [DIRS 178562], Chapter V.1.a and
V.2, Chapter VII.4.a requires a primary alarm station that is named the CAS.]

9.1.2.1.5 Central Communications Center

The CCCF shall provide space for a central communications center.

[BCP YMP-2004-072 [DIRS 168721], Attachment C. Required for the previous facility suite. The CCCF function
remains unchanged in the new facility suite.]

9.1.2.1.6 Engineering Configuration Room

An engineering configuration room, in close proximity to the CCC, shall be provided where DCMIS engineering
configuration work can be performed.

[BCP YMP-2004-072 [DIRS 168721], Attachment C. This requirement was moved from Criterion 26.2.2.3.]
9.1.2.2 General Requirements

9.1.2.2.1 DCMIS Interface

The Environmental/Meteorological Monitoring system and the Seismic Monitoring subsystem shall interface with
the DCMIS. Meteorological and seismic information shall be provided on the radiation/environmental monitoring
and performance confirmation HMI console in the CCC. The operator shall be provided with the following
information on the console:

e Graphical representation of the subsystem

e Values in engineering units of meteorological parameters

e Status indications and operator messages concerning the subsystem

e Audible and visual alarms indicating off-normal conditions

e Data collection, data storage and retrieval capability, and trending

¢ Continuous reporting of real time meteorological parameters.

[This requirement is derived from Criterion 27.2.4.1.]
9.1.2.3 Safety and Protection Requirements

9.1.2.3.1 Operations and Alarms

The CCCF central operations center shall provide for monitoring operations and alarm systems, including a mimic
fire alarm panel. The CCCEF shall provide the capability and/or systems to document and record system operations
and alarm events.

[This statement was included because a central operations center will better facilitate management of the multiple
facilities.]
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9.1.2.3.2 Intrusion Detection Systems

The CCCF shall provide for IDS and/or provide remote visual observations to ensure breaches in the security area
boundaries for those S&S interests under IDS protection are detected and alarms are annunciated.

[DOE M 470.4-2 [DIRS 178562], Chapter VII and 10 CFR 73.51(d)(3) [DIRS 185680].]
9.1.2.3.3 CAS Detection

The CCCF CAS shall provide for IDS and/or visual observations used and monitored by protective force personnel
to detect unauthorized entry and/or presence in security areas protecting Category 1 and Category 2 quantities of
SNM and other high-consequence assets.

[DOE M 470.4-2 [DIRS 178562] Chapter I1.3 and Chapter V.2.a.]
9.1.2.3.4 Alarm Station Capability

The CCCF shall include a CAS and interface with a secondary alarm station (SAS) for annunciating intrusion and
access control system alarms protecting Category 1 and Category 2 SNM. Ensure the CAS is a hardened post,
manned 24 hours a day, and located, at a minimum, within a limited area, and protected by tamper and supervisory
alarms.

[DOE M 470.4-2 [DIRS 178562], Chapter V.2. and Chapter IV.9. Criterion 9.1.2.1.4 requires the CAS to be
within the protected area, which is more restricted, that being within the limited area.]

9.1.2.3.5 Secondary Alarm Station

The CCCF shall interface with the SAS at a location continuously manned such that a response can be initiated in
the event a CAS is unable to perform its intended function. The SAS need not be fully redundant to the CAS, but
must be capable of providing full command and control in response to safeguards and security incidents.

[DOE M 470.4-2 [DIRS 178562], Chapter V.2. and Chapter IV.9. It is not expected that the SAS will be located in
the CCCF.]

9.1.2.3.6 Passive Fire Protection Features
The CCCF shall be provided throughout with passive fire protection in form of fire rated barriers, as determined in

the FHA.
[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.3.]

9.1.2.3.7 Automatic Fire Protection Features

The CCCEF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.1.]

9.1.2.3.8 Manual Fire Protection Features

The CCCF shall be provided throughout with portable fire extinguishers and manual pull stations, as determined in
the FHA.

[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.2.]
9.1.2.3.9 Fire Resistant Materials

The CCCF shall be designed such that electrical cabling and other exposed materials meet flame spread and other
related requirements, as determined in the FHA. Fire rated plenum electrical cable shall be used to limit the
potential for fire under the raised floor. This cable shall be used in lieu of providing a dedicated gaseous fire
suppression system for these areas.

[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.3.]
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9.1.2.3.10 Life Safety Provisions

The CCCF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.5.]
9.1.2.3.11 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.1.2.3.12 Explosion Protection

The CCCF SSCs shall be designed to include explosion protection features. The explosion protection features shall
be designed to prevent development of explosive mixtures by limiting the concentration of explosive gases and
vapors within enclosures.

[Central Control Center Facility Fire Hazard Analysis (BSC 2007 [DIRS 180069]), Section 7.1.4.]
9.1.2.3.13 Technical and Operational Support

Technical and operational support shall be available to provide information regarding the status of both ITS
systems and non-ITS systems.

[PO&PR (BSC 2008 [DIRS 185008]), Section 3.1.1 and 3.1.2.]
9.1.2.3.14 SSC and Utility Operations Monitoring

Process operations for each SSC and utility operations will be monitored to ensure that operations are being
performed within the allowable design and safety limits.

[PO&PR (BSC 2008 [DIRS 185008]), Section 3.1.3 and 3.1.4.]
9.1.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.1.3 Conformance Verification
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Table 9-1. CCCF Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A | Analysis Exam Demo Review | Test
9.1.2.11 Construct CCCF X
9.1.2.1.2 Central Control Center X
9.1.2.1.3 Emergency Management X
91214 Central Alam Station X
9.1.2.15 Central Communications Center X
9.1.2.1.6 Engineering Configuration Room X
9.1.2.21 DCMIS Interface X
9.1.2.3.1 Operations and Alamms X
9.1.2.3.2 Intrusion Detection Systems X
9.1.2.3.3 CAS Detection X
9.1.2.34 Alam Station Capability X
9.1.2.35 Secondary Alarm Station X
9.1.2.3.6 Passive Fire Protection Features X
9.1.2.3.7 Automatic Fire Protection Features X
9.1.2.3.8 Manual Fire Protection Features X
9.1.2.3.9 Fire Resistant Materials X
9.1.2.3.10 Life Safety Provisions X
9.1.2.3.11 Cccupant Notification X
9.1.2.3.12 Explosion Protection X
9.1.2.3.13 Technical and Operational Support X
9.1.2.3.14 SSC and Utility Operational Monitoring X

9.2 Standby Diesel Generator Facility
9.2.1 Overview

9.2.1.1 Introduction

The Standby Diesel Generator Facility (SDGF) is provided to enclose the standby diesel generators that provide
power, if required, to non-ITS systems and components in the event offsite power sources are interrupted. The
SDGF will be located in the North Portal area near the switchgear building. The standby electrical power
generated from diesel generators will be distributed to the surface facilities and to the subsurface power system
required for operation. During the offsite power interruptions, the standby power will be supplied to pre-selected
loads that are not ITS. These loads may include HVAC equipment, subsurface exhaust fans, intake shaft
equipment, fire water facilities, perimeter security systems, lighting, and selected subsurface equipment. The
standby diesel generator power will be distributed via the switchgear, underground duct banks, and overhead lines
to YMP facilities.

9.2.1.2 System Classification

The SDGF, which is part of the BOP Facilities, has been classified as non-ITS. The SDGF does not include SSCs
that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.2.2 Functional and Performance Requirements and Bases

000-3DR-MGRO0-00300-000-003 Page 121 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

9.2.2.1 Mission Requirements

9.2.2.1.1 Space Allocation

The SDGF structure shall provide enclosure and space for the standby diesel generators and associated support
systems. The space allocation for the standby diesel generators shall permit ready accessibility for inspection,
repair, maintenance, cleaning, or replacement.

[This functional requirement will provide the space needed to support maintenance activities that will ensure the
system's continuous operation and readiness to perform its function.]

9.2.2.2 General Requirements

9.2.2.2.1 Facility Construction

The SDGF shall be constructed of non-combustible materials for structural elements to maintain structural integrity
of the facility. The standby diesel generators shall also be separated with fire resistant wall construction.

[Since the SDGF is functionally similar to other non-ITS surface facilities, the separation requirements are

expected to be similar to the Fire Hazard Analysis performed for other non-ITS surface facilities.]
9.2.2.2.2 Ambient Air Temperature

The SDGF shall ensure the ambient air temperature in the diesel generator rooms shall not be less than 40°F.

[NFPA 110, Standard for Emergency and Standby Power Systems [DIRS 173511], Chapter 7, Par. 7.7.6.]
9.2.2.2.3 Service Life

Design, construction, and maintenance of the SDGF shall incorporate standard materials and practices appropriate
for the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criterion 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 #
38 and page 7 # 30 of 1159 specifies the duration of the preclosure period for the surface facilities as 50 years.]

9.2.2.3 Safety and Protection Requirements
9.2.2.3.1 Physical Barrier

The SDGF shall be provided with permanent physical barriers to control, deny, impede, or delay unauthorized
access into all security areas. The requirement for barriers at property protection areas shall be locally
implemented and included in security plans.

[DOE M 470.4-2 [DIRS 178562] Chapter IX .]

9.2.2.3.2 Access Control

The SDGF shall have access controls that permit access only to individuals who are authorized to enter the facility.
[10 CFR 73.51 (b)(2)(ii) [DIRS 185680] for general controls only.]

9.2.2.3.3 Interior Intrusion Detection

The SDGF shall have interior intrusion detection to detect and assess unauthorized activities within the facility.
[10 CFR 73.51 (b)(2)(iii) [DIRS 185680] for general protection only.]

9.2.2.3.4 lllumination

The SDGF shall be provided with sufficient illumination to permit adequate assessment of unauthorized
penetrations of or activities within the facility and surrounding area.

[10 CFR 73.51 (d)(2) [DIRS 185680]. Illumination around the SDGF will assist with security assessment around
the facility.]
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9.2.2.3.5 Passive Fire Protection Features

The SDGF shall be provided throughout with passive fire protection in form of fire rated barriers, as determined in
the FHA.

[Since the SDGF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]).]
9.2.2.3.6 Automatic Fire Protection Features

The SDGEF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Since the SDGF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Fire Hazard Analysis performed for other non-ITS surface facilities.]
9.2.2.3.7 Manual Fire Protection Features

The SDGEF shall be provided throughout with portable fire extinguishers and manual fire alarm pull stations, as
determined in the FHA

[Occupied facilities require manual fire protection features defined in NFPA codes and standards, as identified in
the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the SDGF is a non-ITS facility, Regulatory Guide
1.189 [DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation should be able to reach any
location that contains, or could present a fire exposure hazard to, equipment important to safety with at least one
effective hose stream" does not apply. Although a standpipe system may be identified as a design solution in the
future, non-ITS facilities do not require the Class III standpipes.]

9.2.2.3.8 Fire Resistant Materials

The SDGF shall be designed such that electrical cabling and other exposed materials meet flame spread and other
related requirements, as determined in the FHA.

[The occupied facilities require fire protection support as defined in national fire protection codes and the Site Fire
Hazard Analysis (BSC 2007 [DIRS 181993]).]

9.2.2.3.9 Life Safety Provisions

The SDGF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[The occupied facilities require fire protection support as defined in national fire protection codes and the Site Fire
Hazard Analysis (BSC 2007 [DIRS 181993]).]

9.2.2.3.10 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.2.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.2.3 Conformance Verification
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Table 9-2. SDGF Conformance Verification

Criterion Preliminary Verification Method
Number Des cription NA Analysis Exam Demo Review Test
9.21.11 Space Allocation X
9.2.2.21 Facility Construction X
9.2.2.2.2 Ambient Air Temperature X
92223 Service Life X
9.2.2.31 Physical Barrier X
92232 Access Control X
92233 Interior Intrusion Detection X
92234 lllumination X
9.22.35 Passive Fire Protection Features X
9.2.2.3.6 Automatic Fire Protection Features X
9.22.37 Manual Fire Protection Features X
92238 Fire Resistant Materials X
9.22.39 Life Safety Provisions X
9.22.3.10 | Occupant Notification X

9.3 Warehouse and Non-Nuclear Receipt Facility
9.3.1 Overview

9.3.1.1 Introduction

The WNNRF will receive railcars and trucks containing empty waste packages and emplacement pallets, empty
TAD canisters, and empty STCs from offsite fabricators. The WNNRF and associated facilities will provide space
and equipment for the following operations:

e Receiving and inspection of incoming empty waste packages, TAD canisters, and cleaning of those items as
necessary.

e Preparing empty waste packages for transfer to the IHF or a CRCF

e Preparing empty TAD canisters for transfer to the WHF

e Preparing empty STCs for transfer to the Receipt Facility, WHF, or a CRCF

e Staging empty waste packages and lids and pallets, empty TAD canisters and lids, and empty STCs and
emplacement pallets for movement into the appropriate nuclear handling facility

o Configuring the empty waste package, pallet, and shield plugs for a surface transporter.

Operations involving aging overpacks are performed at outdoor facilities remote from the WNNRF.
[TMRB-2007-039 (BSC 2007 [DIRS 182185]), WNNRF (Building 230) Scope Alignment.]

9.3.1.2 System Classification

The WNNRF, which is part of the BOP Facilities, has been classified as non-ITS. The WNNRF does not include
SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.3.2 Functional and Performance Requirements and Bases
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9.3.2.1 Mission Requirements

9.3.2.1.1 Construct WNNRF

Provide a new warechouse (WNRRF) and associated facilities that shall provide space to
(1) receive, inspect, and stage empty waste packages and waste package lids;
(2) load empty waste packages onto surface transporters;
(3) receive, inspect, and stage empty TAD canisters and lids;
(4) load empty TAD canisters and lids onto surface transporters;
(5) receive, inspect, and stage empty shielded transfer casks, aging overpacks, and lids;
(6) load empty shielded transfer casks, aging overpacks, and lids onto surface transporters.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E. provides for a warehouse (other facilities are located
elsewhere), and YMP-2006-043 [DIRS 177485], Block 11, Page 6 of 32. Aging overpacks will not be received
into the WNNRF directly, but will be received at one of the associated facilities. CBCN0OO3 to Revision 002
provided the update to the MGR-RD.]

9.3.2.1.2 Not Used

9.3.2.1.3 TAD Canister

The WNNREF shall be designed to accommodate the TAD canisters to be loaded in the WHF as described by the
Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1L specifically provides direction to comply with the TAD
specification. The allocation to the WNNRF was provided in Criterion 2.2.1.11.]

9.3.2.2 General Requirements

9.3.2.2.1 Layout and General Arrangement

A suite of handling fixtures, including yokes, lift beams, collars, grapples, and attachments, shall be provided to
support the operations of the WNNRF. Lay down areas shall be included, as required, for fixtures and tooling to
accommodate the different size, diameter, length, and weights for each waste package and TAD canister
configuration used at the repository.

[The WNNRF requires adequate space & equipment to handle receipt of railcars and trucks containing empty
waste packages and TAD canisters.]

9.3.2.2.2 Inspection Capability

The WNRREF shall provide the space and equipment necessary to perform security inspections of the cask and
waste package subsystems.

[Inspection of incoming empty waste packages, TAD canisters and overpacks will be performed in the WNNRF or
associated facilities. ]

9.3.2.3 Safety and Protection Requirements

9.3.2.3.1 Passive Fire Protection Features

The WNNREF shall be provided throughout with passive fire protection in form of fire rated barriers, as determined
in the FHA.

[Since the WNNRF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.3.2.3.2 Automatic Fire Protection Features

The WNNREF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Since the WNNRF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
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facilities.]

9.3.2.3.3 Manual Fire Protection Features

The WNNREF shall be provided throughout with portable fire extinguishers and manual fire alarm pull stations, as
determined in the FHA.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the WNNRF is a non-ITS facility, Regulatory Guide
1.189 [DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation should be able to reach any
location that contains, or could present a fire exposure hazard to, equipment important to safety with at least one
effective hose stream" does not apply. Although a standpipe system may be identified as a design solution in the
future, non-ITS facilities do not require Class Il standpipes.]

9.3.2.3.4 Fire Resistant Materials

The WNNREF shall be designed such that electrical cabling and exposed materials meet flame spread and other
related requirements, as determined in the FHA.

[Since the WNNRF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.3.2.3.5 Life Safety Provisions

The WNNREF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and
other features, as determined in the FHA.

[Since the WNNRF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.3.2.3.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,

and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.3.2.3.7 Emergency Management

The WNNREF shall fulfill the emergency management functions required of an operational support center (OSC)
when activated under the site emergency plan.

[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.3.2 provided agreement for the OSC when
activated for emergency management activities.]

9.3.2.4 Miscellaneous Requirements

9.3.2.4.1 Empty STCs and AOs

Empty WPs, TAD canisters, STCs and AOs shall be received at the repository. STCs and AOs shall be received
for use in handling canistered SNF.

[TMRB-2007-042 (BSC 2007 [DIRS 182479]), TMRB Decision Proposal Use of Vertical Shielded Transfer Cask
(STC). PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.1.]
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9.3.2.4.2 Non-Nuclear Equipment and Materials

Other non-nuclear equipment and materials shall be received at the repository. Non-nuclear equipment and
materials shall be properly received, inspected, stored, and inventoried to preserve component integrity until use.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.2]
9.3.2.4.3 Storage for Empty Waste Packages

Until modified by calculations or analysis, the repository shall be capable of accommodating at least 50 empty
waste packages in storage areas; stored in manner that protects them from damage and deterioration (within a
storage area).

[PO&PR (BSC 2008 [DIRS 185008]), Sections 2.1.6 and 2.1.7. To avoid damage to the waste package outer
corrosion barrier, the following provisions should include, but are not limited to: (1) ensure that empty waste
packages are handled by the sleeve of the outer corrosion barrier, or by features that ensure that the surface of the
outer corrosion barrier will be handled by fixtures that will neither mar the surface nor induce residual tensile
stresses and (2) ensure that empty waste packages are stored in fixturing that precludes pickup of contaminant-
bearing moisture, including those contaminants known to be inimical to adequate long-term performance of the
waste package outer corrosion barrier.]

9.3.3 Conformance Verification

Table 9-3. WNNRF Conformance Verification

Criterion Preliminary Verifi cation Method
Number Description NA Analysis Exam Demo Review Test

9.3.2.11 Construct WNNRF X

9.3.2.1.2 Not Used — — - — -- -
93213 TAD Canister X

93.2.21 Layout and General Arangement X

93222 Inspection Ca pability X

9.3.2.31 Passive Fire Protection Features X

9.3.2.3.2 Automatic Fire Protection Features X

9.3.2.3.3 Manual Fire Protection Features X

9.3.2.34 Fire Resistant Materials X

9.3.2.3.5 Life Safety Provisions X

9.3.2.36 Occupant Notification X

9.3.2.37 Emergency Management X

9.3.2.41 Empty STCs and AOs X

9.3.2.4.2 Non-Nuclear Equipment and Materials X

9.3.2.4.3 Storage for Empty Waste Packages X

9.4 Heavy Equipment Maintenance Facility
9.4.1 Overview

9.4.1.1 Introduction

The HEMF will be located near the North Portal entrance and the surface waste handling facilities to provide
maintenance capability for the heavy-load handling equipment used to transport nuclear waste to and from the IHF,
WHF, CRCFs, Receipt Facility, Aging Facility, and Subsurface Facility. The HEMF includes space for performing
preventative maintenance and equipment repair associated with the fleet of mobile operational transport equipment
within the GROA. Preliminary design considerations include maintenance and repair of the TEV, drip shield
emplacement equipment, cask transfer trailer, cask tractor, and site transporter and potential decontamination of
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this equipment (this could include radiation surveillance and monitoring equipment). Maintenance personnel will
routinely perform scheduled preventive maintenance and periodic repair, replacement, and testing of equipment.
No waste forms are expected to be handled in the HEMF. However, if the HEMF is used for maintenance of
radioactively contaminated equipment (possibly under unusual circumstances), it will provide for the collection of
liquids that may intrude into areas where contamination may be present, as LLW.

9.4.1.2 System Classification
The HEMF, which is part of the BOP Facilities, has been classified as non-ITS. The HEMF does not include SSCs
that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure as part of the maintenance and repair facilities. HEMF is not specifically listed in the NSDB.]

9.4.2 Functional and Performance Requirements and Bases
9.4.2.1 Mission Requirements

9.4.2.1.1 Construct HEMF
Provide the HEMF for maintenance capability of heavy-load handling equipment.

[BCP-YMP-2006-053 [DIRS 177483] provides for requirements in support of the repository including
maintenance facility.]

9.4.2.2 General Requirements

9.4.2.2.1 HEMF Layout

The HEMF shall provide functional space and equipment to enable the maintenance and repair of the fleet of
transport equipment used within the GROA and office space and personnel areas for the maintenance and repair
function.

[A maintenance shop is necessary to perform routine maintenance of the mobile operational transport equipment.]

9.4.2.2.2 Not Used

9.4.2.2.3 Production Capacity
The HEMF shall be designed to support the equipment used in the full production capacity.

[Adequate space is required in the HEMF to contain the appropriate machinery, equipment and tools necessary to
perform routine maintenance.]
9.4.2.2.4 Transport for Heavy Equipment

The HEMF shall be readily accessible from the North Portal facilities in the event failed transport equipment must
be towed or hauled to the HEMF for repair or maintenance.

[1t is necessary for the HEMF to be located near the North Portal facilities to provide maintenance capabilities, as
necessary.]
9.4.2.2.5 Equipment Maintenance Operations

The HEMF shall provide preventive and corrective maintenance for repository surface and subsurface operational
equipment. The repository will be using and handling multiple quantities of each heavy equipment item, so
maintenance and service operations may occur continuously at the facility.

[Maintenance personnel will be required to perform routine maintenance to support the continuous operation of

the facility.]
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9.4.2.2.6 Equipment and Accessories

The HEMF shall be equipped with movable floor cranes, tow vehicles, forklift trucks, a machine shop, a welding
shop, charging stations, and large maintenance bays for equipment parking and lay down space.

[Adequate space is required in the HEMF to contain the appropriate machinery, equipment and tools necessary to
perform routine maintenance, as well as, excess space to stage equipment and maintenance vehicles.]

9.4.2.3 Safety and Protection Requirements

9.4.2.3.1 Passive Fire Protection Features

The HEMF shall be provided throughout with passive fire protection in form of fire rated barriers, as determined in
the FHA.

[Since the HEMF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.4.2.3.2 Automatic Fire Protection Features

The HEMF shall be provided throughout with automatic fire suppression and automatic fire alarm and detection
systems, as determined in the FHA.

[Since the HEMF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.4.2.3.3 Manual Fire Protection Features

The HEMF shall be provided throughout with portable fire extinguishers and manual fire alarm pull stations, as
determined in the FHA.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the HEMF is a non-ITS facility, Regulatory Guide 1.189
[DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation should be able to reach any location
that contains, or could present a fire exposure hazard to, equipment important to safety with at least one effective
hose stream" does not apply. Although a standpipe system may be identified as a design solution in the future,
non-ITS facilities do not require Class Il standpipes.]

9.4.2.3.4 Fire Resistant Materials

The HEMF shall be designed such that electrical cabling and exposed materials meet flame spread and other related
requirements, as determined in the FHA.

[Since the HEMF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.4.2.3.5 Life Safety Provisions

The HEMF shall be designed to meet life safety provisions such as means of egress, emergency lighting, and other
features, as determined in the FHA.

[Since the HEMF is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.4.2.3.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
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and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]
9.4.2.4 Miscellaneous Requirements

9.4.2.4.1 Segregation of Liquids

If the HEMF is used for maintenance of radioactively contaminated equipment (possibly under unusual
circumstances), it shall provide for the collection of liquids that may intrude into areas where contamination may be
present, as LLW.

[Good engineering practice dictates this requirement to ensure potential LLW is properly managed. Although the
Preliminary Hazards Analysis for License Application Study, Scenario SI 628 [DIRS 167313] was written for the
previous facilities, they would also reasonably apply to the current facilities. This reference will suffice until the
analysis is revised. The development of drainage, piping, and other low- level radioactive collection design details
will be developed during detailed design.]

9.4.2.4.2 Oil/Water Separator

An oil/water separator shall be provided at the HEMF to prevent oils from entering into the drainage system. The
system shall include a sampling port at or near the discharge point.

[Appropriate equipment and containment is necessary since the work performed at the HEMF will involve the
possible spillage of oil. This is based on an interpretation of 40 CFR 112.12 [DIRS 184243].]

9.4.3 Conformance Verification

Table 9-4. HEMF Conformance Verification

Criterion Pre limi nary Verification Me thod
Number Description N/A | Analysis Exam Demo Review | Test
94.2.11 Construct HEMF X
9.4.2.2.1 HEMF Layout X
94222 Not Used -- -- - -- -- --
94223 Production Capacity X
94.2.24 Transport for Heavy Equipment X
94.2.25 Equipment Maintenanoce Operations X
94.2.26 Equipment and Accessories X
94.2.31 Passive Fire Protection Features X
9.4.2.3.2 Automatic Fire Protection Features X
9.4.2.3.3 Manual Fire Protection Features X
94.2.34 Fire Resistant Materials X
94.2.3.5 Life Safety Provisions X
94.2.3.6 Occupant Notification X
94.2.41 Segregation of Liquids X
94.2.42 Oil/Water Separator X

9.5 Administration Facility
9.5.1 Overview

9.5.1.1 Introduction

The Administration Facility provides functional space for offices to accommodate repository staff, food services,
training, computer operations, and an emergency operations center. The Administrative Facility shall provide for
an emergency operations center (EOC) that will be fully capable of functioning as an alternate TSC and as a near-
site emergency operations facility (EOF) if, or when, activated by the site emergency plan.
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[RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.3.3 provides for the EOC outside the security
area and within 10 miles of the TSC.]

9.5.1.2 System Classification

The Administration Facility, which is part of the BOP Facilities, has been classified as non-ITS. The
Administration Facility does not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.5.2 Functional and Performance Requirements and Bases
9.5.2.1 Mission Requirements

9.5.2.1.1 Not Used

9.5.2.1.2 NRC Offices

The Administration Facility shall provide office space for the exclusive use of the NRC inspection personnel
including services for heat, air-conditioning, light, electrical outlets, and janitorial services. The office shall provide
the inspector both visual and acoustic privacy. The space shall accommodate two full-time inspectors, and other
transient NRC personnel, with a minimum space of 250 square ft.

[10 CFR 63.75(c)(1-2) [DIRS 185674]. The Administration Facility is considered convenient to, provide full
access to, and commensurate with the other repository facilities. This requirement does not include all furniture,
supplies, and communication equipment that will be furnished by the NRC.]

9.5.2.1.3 Administrative Offices

The Administration Facility shall include space for the following operational and support services:
e General operational management and administration (including procurement, QA, safety, and health
protection support for the Rail Equipment Maintenance Yard (REMY))
e Operations, engineering, and DOE and Regulatory personnel
e Food preparation, storage, and consumption (i.e., 24-hour/day cafeteria)
e Computer operation
e General training, conference, and auditorium
e Emergency Operations Center (EOC) that includes equipment personnel to notify the public regarding a
radiological event
e Records Center.

[MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.2.5.E and 3.2.6.A4 provides for the construction of an office
building and interface requirements for the REMY. BCP YMP-2006-004 (BSC 2005 [DIRS 176636], Attachment 3,
Administrative Building Description. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16.3 calls for the
repository to provide for the REMY administrative support, cafeteria, training capability, and records center.
REMY training does not include supporting specialized training for railroad workers. CBCNOO3 to Revision 002
provided the update to the MGR-RD.]

9.5.2.1.4 Emergency Operations Center Area

The Administration Facility shall contain a dedicated EOC area that will be fully capable of functioning as an
alternate TSC and as a near-site EOF if, or when, activated by the site emergency plan.

[BCP YMP-2006-004 [DIRS 176636], Attachment 3, Administrative Building Description;, DOE O 151.1C 2005
[DIRS 176639], and RGA REG-CRW-RG-000455 (BSC 2007 [DIRS 184409]), Section 1.3.3 provides for the EOC
outside the security area and within 10 miles of the TSC. NOTE: Although not within the repository design scope,
an off-site EOF will be available outside of 10 miles from the TSC. The off-site location will be in Las Vegas,
Nevada, within the Summerlin Office Complex. PO&PR (BSC 2008[DIRS 185008]), Section 2.7.6 provides a
functional requirement for emergency response that is partially satisfied by the EOC.]

9.5.2.2 General Requirements
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9.5.2.2.1 EOC Equipment

Dedicated computers and phone lines shall be provided for each of the EOC functions. Video-teleconference
capability shall be provided for an EOC secure conference room.

[This is was included because the equipment will better facilitate management and operation of the EOC.]

9.5.2.3 Safety and Protection Requirements

9.5.2.3.1 Passive Fire Protection Features

The Administration Facility shall be provided throughout with passive fire protection in form of fire rated barriers,
as determined in the FHA.

[Since the Administration Facility is functionally similar to other non-ITS surface facilities, the requirements are
expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS
surface facilities.]

9.5.2.3.2 Automatic Fire Protection Features

The Administration Facility shall be provided throughout with automatic fire suppression and automatic fire alarm
and detection systems, as determined in the FHA.

[Since the Administration Facility is functionally similar to other non-ITS surface facilities, the requirements are
expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS
surface facilities.]

9.5.2.3.3 Manual Fire Protection Features

The Administration Facility shall be provided throughout with portable fire extinguishers and manual fire alarm
pull stations.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the Administration Facility is a non-ITS facility,
Regulatory Guide 1.189 [DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation should be
able to reach any location that contains, or could present a fire exposure hazard to, equipment important to safety
with at least one effective hose stream" does not apply. Although a standpipe system may be identified as a design
solution in the future, non-ITS facilities do not require Class Il standpipes.]

9.5.2.3.4 Fire Resistant Materials

The Administration Facility shall be designed such that electrical cabling and other materials meet flame spread
and other related requirements, as determined in the FHA.

[Since the Administration Facility is functionally similar to other non-ITS surface facilities, the requirements are
expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS
surface facilities.]

9.5.2.3.5 Life Safety Provisions

The Administration Facility shall be designed to meet life safety provisions such as means of egress, emergency
lighting, and other features, as determined in the FHA.

[Since the Administration Facility is functionally similar to other non-ITS surface facilities, the requirements are
expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS
surface facilities.]

9.5.2.3.6 Administration Facility Access Control
Access control of personnel shall be instituted into and out of the Administration Building.

[10 CFR 73.51 (b)(2)(ii)[DIRS 185680] provides base access control requirements. DOE M 470.4-2 [DIRS
178562] Chapter 1V.3b addresses access control.]
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9.5.2.3.7 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.5.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.5.3 Conformance Verification

Table 9-5. Administrative Facility Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A | Analysis | Exam | Demo Review | Test
95.2.11 Not Used - -- -- -- -- --
95.2.1.2 NRC Offices X
95.2.1.3 Administrative Offices X
952.1.4 Emergency Operations Center Area X
9.5.2.21 EOC Equipment X
9.5.2.31 Passive Fire Protection Features X
95232 Automatic Fire Protection Features X
95233 Manual Fire Protection Features X
9.52.34 Fire Resistant Materials X
9.5.2.3.5 Life Safety Provisions X
9.5.2.3.6 Administration Facility Access Control X
95237 Occupant Notification X

9.6 Fire, Rescue, and Medical Facility
9.6.1 Overview

9.6.1.1 Introduction

The Fire, Rescue, and Medical Facility include fires, emergency medical, and occupational medical services.

9.6.1.2 System Classification

The Fire, Rescue and Medical Facility, which is part of the BOP Facilities, has been classified as non-ITS. The
Fire, Rescue and Medical Facility does not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.6.2 Functional and Performance Requirements and Bases

9.6.2.1 Mission Requirements
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9.6.2.1.1 Construct Emergency Response Facility
Provide an emergency response facility that includes a Fire, Rescue, and Medical Facility and helicopter pad.
Space shall be provided in the emergency response facilities that includes the following:

¢ General management and site medical, rescue, and fire personnel offices

¢ Individual service requirements to be defined by the needs analyses

e Parking areas for fire, rescue, and medical equipment

e Materials and parts storage

e Fire department central dispatch center.
[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E provides for a fire station but the specifics of construction
are described in this requirement. PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.6 provides a functional
requirement for emergency response that is partially satisfied by this facility. CBCN003 to Revision 002 provided
the update to the MGR-RD.]

9.6.2.1.2 Facility Use

The Fire, Rescue, and Medical Facility shall include a combined fire, emergency medical, and occupational
medicine function. The Fire, Rescue, and Medical Facility shall be designed for continuous occupancy. The
facility shall be sufficient to provide support 24-hours/day for the REMY facilities.

[This functional requirement provides the facility's function and clarifies the activities that will be housed in that
facility. PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.6 provides a functional requirement for occupational
medical services that need a facility. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16.3 calls for
repository medical services and fire department support for the REMY support. MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.6.4 provides the interface requirements for the REMY. CBCNOO3 to Revision 002 provided
the update to the MGR-RD.]

9.6.2.2 General Requirements

9.6.2.2.1 Access Road

The Fire, Rescue, and Medical Facility shall have independent access to the repository from a multi-bay (drive
through) vehicle structure, designed to house emergency vehicles, including fire trucks and ambulances. The Fire,
Rescue, and Medical Facility shall be designed to accommodate a 40-ft city transit vehicle with a 28.5-ft wheelbase
(representative of a fire pumper truck) in the vehicle bays.

[Independent access is expected to be through a separate gate or travel lane than that for pedestrian or normal
vehicle traffic.]

9.6.2.3 Safety and Protection Requirements

9.6.2.3.1 Passive Fire Protection Features

The Fire, Rescue, and Medical Facility shall be provided throughout with passive fire protection in form of fire
rated barriers, as determined in the FHA.

[Since the Fire, Rescue, and Medical Facility is functionally similar to other non-ITS surface facilities, the
requirements are expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed
for other non-ITS surface facilities.]

9.6.2.3.2 Automatic Fire Protection Features

The Fire, Rescue, and Medical Facility shall be provided throughout with automatic fire suppression and automatic
fire alarm and detection systems, as determined in the FHA.

[Since the Fire, Rescue, and Medical Facility is functionally similar to other non-ITS surface facilities, the

requirements are expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed
for other non-ITS surface facilities.]

000-3DR-MGRO0-00300-000-003 Page 134 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

9.6.2.3.3 Manual Fire Protection Features

The Fire, Rescue, and Medical Facility shall be provided throughout with portable fire extinguishers and manual
fire alarm pull stations.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the Fire, Rescue, and Medical Facility is a non-ITS
facility, Regulatory Guide 1.189 [DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation
should be able to reach any location that contains, or could present a fire exposure hazard to, equipment important
to safety with at least one effective hose stream” does not apply. Although a standpipe system may be identified as
a design solution in the future, non-ITS facilities do not require Class Il standpipes.]

9.6.2.3.4 Fire Resistant Materials

The Fire, Rescue, and Medical Facility shall be designed such that electrical cabling and exposed materials meet
flame spread and other related requirements, as determined in the FHA.

[Since the Fire, Rescue, and Medical Facility is functionally similar to other non-ITS surface facilities, the
requirements are expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed
for other non-ITS surface facilities.]

9.6.2.3.5 Life Safety Provisions

The Fire, Rescue, and Medical Facility shall be designed to meet life safety provisions such as means of egress,
emergency lighting, and other features, as determined in the FHA.

[Since the Fire, Rescue, and Medical Facility is functionally similar to other non-ITS surface facilities, the
requirements are expected to be similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed
for other non-ITS surface facilities.]

9.6.2.3.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.6.2.3.7 Backup Power

In the event of loss of normal power, the Fire, Rescue, and Medical Facility essential loads shall be powered by the
standby diesel generators.

[Standby diesel generators provide power to non-ITS systems and components in the event offsite power sources
are interrupted.]

9.6.2.3.8 Medical Decontamination Area

The Fire, Rescue, and Medical Facility shall include a contamination cleaning room with independent capture tank
and associated monitoring equipment.

[Considering biological, radiological, and hazardous chemical contaminants, this requirement is considered
appropriate.]
9.6.2.3.9 Bloodborne Pathogen Controls

Engineering controls shall be included in the design of the medical facilities to prevent or minimize employee
exposure to bloodborne pathogens.

[29 CFR 1910.1030(d)(2)(i) [DIRS 182679].]
9.6.2.4 Miscellaneous Requirements
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9.6.2.4.1 Oil/Water Separator

An oil/water separator shall be provided at the Fire, Rescue, and Medical Facility to prevent oils from entering into
the drainage system. The system shall include a sampling port at or near the discharge point.

[Although not specifically called out by regulation, based on an interpretation of 40 CFR 112.12 [DIRS 184243],
which is implemented in the Non-Radioactive Waste Management System, the fuel oil system provides a specific
risk of discharge that needs to be addressed.]

9.6.3 Conformance Verification

Table 9-6. Fire, Rescue, and Medical Facility Conformance Verification

Criterion Preliminary Verification Method

Number Description N/A | Analysis Exam Demo Review Test
9.6.2.1.1 Construct Emergency Response Facility X
9.6.2.1.2 Fadlity Use X
9.6.2.2.1 Access Road X
9.6.2.3.1 Passive Fire Protection Features X
9.6.2.3.2 Automatic Fire Protection Features X

9.6.2.3.3 Manual Fire Protection Features X
9.6.2.34 Fire Resistant Materials X
9.6.2.3.5 Life Safety Provisions X
9.6.2.3.6 Occupant Notification X
9.6.2.3.7 Backup Power X
9.6.2.3.8 Medical Decontamination Area X
9.6.2.3.9 | Bloodborne Pathogen Controls X
9.6.2.41 Oil/Water Separator X

9.7 Craft Shop
9.7.1 Overview

9.7.1.1 Introduction

The Craft Shops, with the equipment/yard storage, include primary shop services for repository maintenance and
repair operations and contain multiple craft work areas (i.e., for ironworkers, sheet metal workers, electricians), as
well as equipment and materials areas.

9.7.1.2 System Classification

The Craft Shop, which is part of the BOP Facilities, has been classified as non-ITS. The Craft Shop does not
include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structure.]

9.7.2 Functional and Performance Requirements and Bases

9.7.2.1 Mission Requirements
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9.7.2.1.1 Craft Shop

A Craft Shop shall be provided. This facility shall be sufficient to provide building and infrastructure maintenance
support for the REMY facilities.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E specifies a craft building shall be constructed. IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16.3 and MGR-RD Section 3.2.6.4 provide for the REMY
support. CBCN0OO3 to Revision 002 provided the update to the MGR-RD.]

9.7.2.2 General Requirements

9.7.2.2.1 Rigging Loft
The Craft Shop shall include a rigging loft with lift test capability.

[A rigging loft is a necessity for any site that supports lifting equipment. Since the repository will conduct
significant numbers of heavy lifts, this is necessary. Housing the rigging loft with the craft personnel is industry
practice.]

9.7.2.2.2 Eye Wash Station

The Craft Shop shall provide tepid water for eyewash and emergency shower stations where toxic or hazardous
materials are present.

[Activities at the site require the availability of eyewash stations and shower facilities. The Craft Shop in
particular is likely to house solvents and other materials.]

9.7.2.2.3 Equipment Storage Yard

The Craft Shop shall provide an adjacent, fenced and paved or concrete equipment storage yard area, for equipment
staging or repair. This area shall support the heaviest gross vehicle weight projected to be in the inventory.

[Crafts will need space for working, laydown and other equipment staging needs. Locating these laydown areas
adjacent to the Craft Shop is industry practice.]
9.7.2.2.4 Bulk Gas Supply

The Craft Shop shall provide space for a bulk gas system. This includes a compressed air system for powering air-
driven tools.
[Craft Shop activities will require tool use, welding and other gases.]

9.7.2.2.5 Steam Cleaning

An area shall be provided outside the Craft Shop for steam cleaning equipment.

[Craft will have to clean and prepare equipment for use in the nuclear facilities. Material will be received with
road grime. Vehicles will require cleaning. To locate the steam cleaning equipment outside of the Craft Shop is a
common industry practice.]

9.7.2.2.6 All-Hands Meeting

The Craft Shop shall include a multi-use area for craft all-hands meetings.

[All personnel areas will need assembly areas for job briefings, training, and other congregational activities.]

9.7.2.3 Safety and Protection Requirements

9.7.2.3.1 Passive Fire Protection Features

The Craft Shop shall be provided throughout with passive fire protection in form of fire rated barriers, as
determined in the FHA.

[The occupied facilities require fire protection support as defined in the Site Fire Hazard Analysis (BSC 2007
[DIRS 181993]).]
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9.7.2.3.2 Automatic Fire Protection Features

The Craft Shop shall be provided throughout with automatic fire suppression and automatic fire alarm and
detection systems, as determined in the FHA.

[Since the Craft Shop is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.7.2.3.3 Manual Fire Protection Features

The Craft Shop shall be provided throughout with portable fire extinguishers and manual fire alarm pull stations,
as determined in the FHA.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]). Since the Craft Shop is a non-ITS facility, Regulatory Guide
1.189 [DIRS 155040], Section 3.4.1 providing for "Interior manual hose installation should be able to reach any
location that contains, or could present a fire exposure hazard to, equipment important to safety with at least one
effective hose stream" does not apply. Although a standpipe system may be identified as a design solution in the
future, non-ITS facilities do not require Class Il standpipes.]

9.7.2.3.4 Fire Resistant Materials

The Craft Shop shall be designed such that electrical cabling and exposed materials meet flame spread and other
related requirements, as determined in the FHA.

[Since the Craft Shop is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.7.2.3.5 Life Safety Provisions

The Craft Shop shall be designed to meet life safety provisions such as means of egress, emergency lighting, and
other features, as determined in the FHA.

[Since the Craft Shop is functionally similar to other non-ITS surface facilities, the requirements are expected to be
similar to the Site Fire Hazard Analysis (BSC 2007 [DIRS 181993]), performed for other non-ITS surface
facilities.]

9.7.2.3.6 Occupant Notification

Local fire alarm occupant notification shall be provided throughout the entire facility originating the alarm. A fire
zone alarm panel or graphic zone alarm panel shall be provided at the main entrance to major facilities. A manual
fire notification method, such as manual fire alarm initiation devices, shall be provided at all normally occupied
facilities.

[DOE O 420.14 [DIRS 159450], Contractor Requirement 4.2.2.6. The alarm panel transmits trouble, supervisory,
and alarm signals to the Central Control Center and Fire, Rescue and Medical Facility for appropriate response.]

9.7.2.4 Miscellaneous Requirements

9.7.2.4.1 Oil/Water Separator

The Craft Shop shall include an oil/water separator to prevent oils from entering into the drainage system. The
system shall include a sampling port at or near the discharge point.

[Although not specifically called out by regulation, based on an interpretation of 40 CFR 112.12 [DIRS 184243],
which is implemented in the Non-Radioactive Waste Management System, the fuel oil system provides a specific
risk of discharge that needs to be addressed.]

9.7.3 Conformance Verification
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Table 9-7. Craft Shop Conformance Verification

Criterion Preliminary Verification Method
Number Description NA Analysis | Exam | Demo | Review Test

9.7.2.1.1 Craft Shop X
9.7.2.21 Rigging Loft X
9.7.2.2.2 Eye Wash Station X
9.72.23 Equipment Storage Yard X
97224 Buk Gas Supply X
9.72.25 Steam Cleaning X
97.2.26 All-Hands Meeting X
9.7.2.31 Passive Fire Protection Features X
9.7.2.3.2 Automatic Fire Protedion Features X
9.7.2.3.3 Manual Fire Protection Features X
9.72.34 Fire Resistant Materials X
9.72.35 Life Safety Provisions X
9.7.2.3.6 Occupant Notification X
9.7.2.41 Qil/Water Separator X

9.8 Site Roadways
9.8.1 Overview

9.8.1.1 Introduction

The BOP road and access-way system shall provide roads, parking areas, and walkways for the repository facilities.
The BOP road and access-way system shall be physically and functionally compatible with transportation
equipment to accommodate the movement of personnel, equipment, supplies, waste packages, etc. The BOP road
and access-way system shall be designed to handle traffic consistent with the cask receipt and return rates and to
provide queuing areas for casks needed to respond to system upsets, such as surges in cask deliver and/or facility
outages. The BOP road and access way system shall also provide for accessing the ventilation equipment at the
subsurface shaft locations.

9.8.1.2 System Classification

The Site Roadways, which is part of the BOP Facilities, has been classified as non-ITS. The Site Roadways do not
include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1-specifically provides the classification of
the roadways.]

9.8.2 Functional and Performance Requirements and Bases
9.8.2.1 Mission Requirements

9.8.2.1.1 BOP General Road Functions

The BOP road and access-way system shall provide roads, parking areas, and walkways for the repository facilities.
The BOP road and access-way system shall be provided in a physically and functionally compatible with
transportation equipment to accommodate the movement of personnel, equipment, supplies, waste packages, etc.
The BOP road and access-way system shall be designed to handle traffic consistent with the cask receipt and return
rates and to provide queuing areas for casks needed to respond to system upsets, such as surges in cask deliver
and/or facility outages. The roads and access ways include the following services:

000-3DR-MGRO0-00300-000-003 Page 139 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

e Vehicular and pedestrian access to all required areas of the surface nuclear and supporting facilities during
construction and operations

e Access to the surface nuclear and supporting facilities from off-site

e Parking and staging transportation equipment, vehicles, and buses

e Staging of transportation casks (truck) for delivery

o Transportation of construction equipment and materials

e Transportation of personnel during construction and operational periods.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.14.B. calls for direct truck access to the nuclear facilities.
The rest of the detail is derived within Engineering. This criteria satisfies the road/facility portion of the PO&PR
(BSC 2008 [DIRS 185008]), Section 2.7.4. The DOT reference is deleted as it is included in the PDC (BSC 2007
[DIRS 179641]), Criterion 4.2.3.8. Curb ramps are deleted as it is included in PDC Criterion 4.2.3.6. The State
of Nevada transportation requirements previously specified were eliminated as a duplicate of PDC 4.2.3.2.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD.]

9.8.2.1.2 Surface Transportation Network

The surface transportation network for the North Portal area shall include road connections between the cask
receipt security stations and the handling facilities.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159. The IHF is contained within the North Portal
and no longer needs separate mention.]

9.8.2.1.3 Truck Buffer Area

A truck buffer area shall be provided for the incoming materials, capable of accommodating 5 trailers.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.5 provides for a buffer.]
9.8.2.2 General Requirements

9.8.2.2.1 Facility Roadway Access
Due to the varied nature of activities conducted in the GROA and its supporting facilities, six different roadway
uses shall be accommodated:
1) passenger car for daily commuting and travel between buildings by site employees throughout the day,
2) emergency vehicle access,
3) delivery vehicle access for small deliveries of materials and supplies,
4) buses for daily commuting of employees to and from the jobsite,
5) semi-trailer access for waste package and material and supplies delivery, and
6) site transporter access for transporting waste and materials and supplies within the GROA.

[Derived engineering requirement from functional needs.]

9.8.2.2.2 Passenger Car and Emergency Vehicle Access

All facilities shall accommodate passenger car and emergency vehicle access. This includes all buildings, storage
areas, the aging pads, the North and South Portals, and the fuel depot.

[Derived engineering requirement from functional needs.]

9.8.2.2.3 Delivery Vehicle and Bus Access

Delivery vehicle and bus access shall be provided to the following facilities:
e WHF

CRCFs

Receipt Facility

Low-Level Waste Facility

HEMF

WNNRF

IHF

Utilities Facility
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e Administration Facility
e Craft Shops
¢ Fire, Rescue, and Medical Facility.

[Derived engineering requirement from functional needs.]

9.8.2.2.4 Semi-Trailer Access

Semi-trailer access shall be provided to the following facilities:
e WHF
CRCFs
Receipt Facility
Low-Level Waste Facility
HEMF
WNNRF
IHF
Utilities Facility
Warehouse/Central Receiving (located outside security area).

[Derived engineering requirement from functional needs. PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.6
provides a functional requirement for warehousing and shipping and receiving services that must have a home.
This is different that the WNNRF's nuclear waste receiving capability.]

9.8.2.2.5 DBV, Semi-Trailer

Road layouts and geometry of the access roads throughout the BOP facilities shall be designed for a tractor-trailer
combination vehicle utilizing the American Association of State Highway and Transportation Officials (AASHTO)
WB-67 interstate semi-trailer design vehicle while remaining on the finished surface of the roadway throughout
performance of driving maneuvers.

[A Policy on Geometric Design of Highways and Streets (AASHTO 2004 [DIRS 175834]) provides for a total
maximum length of the WB-67 Interstate Semi-trailer Design Vehicle of 75.5 ft. Although the IICD Volume 1
(DOE 2008 [DIRS 185688]), Figure B-1 indicates a 75-ft maximum vehicle bay length, a WB-67 design basis
vehicle is the closest AASHTO design vehicle that encompasses a 75-ft total length. CBCN0O0S and CBCNO12 to
Revision 002 provided this change.]

9.8.2.2.6 DBV, Site Transporter

Road layouts and the geometry of the access roads used as a route for the site transporter shall accommodate a
transporter capable of vertically lifting and transporting a 250-ton, 22-ft (264-in.) long, 12-ft (144-in.) diameter
waste cask (i.e., AO). The transporter access roads shall be designed such that the transporter will remain within
the prepared surface of the roadway throughout performance of driving maneuvers. To reduce damage to the
roadway surface during turning, the transporter roadways should have a 35-ft minimum turning radius.

[Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]),
Section 3.3.1(3) specifically provides dimensional criteria for an AO. The rest of the requirement text is a derived
Engineering requirement based on the transporter capabilities.]

9.8.2.2.7 DBV, Passenger Car, Emergency Vehicle, and Delivery Vehicle

Road layouts and the geometry of the access roads throughout the BOP facilities shall be designed to accommodate
passenger vehicles corresponding to an AASHTO passenger car design vehicle. The access roads shall also be
designed to accommodate emergency vehicles defined in 9.6.2.2.1 and delivery vehicles corresponding in
proportion and operating capability to an AASHTO single-unit truck design vehicle. The access roads shall be
designed such that the passenger car, emergency vehicle, and delivery vehicle will remain within the single,
assigned, vehicle lane of the roadway throughout performance of driving maneuvers.

[Anticipated ambulance and pumper truck emergency vehicles total length, width, and wheel base are larger than

an SU Design Vehicle as presented in A Policy on Geometric Design of Highways and Streets (AASHTO 2004
[DIRS 175834]). Reference to the earlier emergency vehicle size is appropriate.].
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9.8.2.2.8 DBV, Bus

Road layouts and geometry of the access roads used as a bus route to drop off and pick up site personnel
throughout the BOP facilities shall be designed to accommodate bus traffic corresponding to an AASHTO BUS-45
intercity bus design vehicle. The bus route access roads shall be designed such that the bus will remain within the
finished surface of the roadway throughout performance of driving maneuvers.

[Current commuter buses servicing the existing YMP facilities correspond to the BUS-45 Design Vehicle as
presented in A Policy on Geometric Design of Highways and Streets (AASHTO 2004 [DIRS 175834]). Future
commuter buses for servicing the project are expected to be comparable].

9.8.2.2.9 GROA Access Road

A new two-lane road from Highway 95 (in the vicinity of Lathrop Wells) to the North Portal pad shall be designed
and constructed. This road, as designed and constructed, shall use existing unpaved road alignments to the
maximum extent possible.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.A. CBCNOO3 to Revision 002 provided the update to the
MGR-RD.]

9.8.2.2.10 Truck Dimensions

The BOP facilities shall be designed to receive truck-based transportation casks containing SNF and HLW with the
following maximum characteristics:
o LWT with a combined legal weight of the truck/cask carrier not exceeding a tandem axle gross weight of
34,000 Ib and an overall gross weight of 80,000 lb.
o OWT with the combined weight of the truck/cask carrier being greater than 80,000 lbs gross vehicle weight,
but not more than 90,000 to 105,000 lbs depending on the particular state transited.
¢ LWT or OWT flatbed trailers with a maximum width of 102 in.
o LWT or OWT flatbed trailers with a maximum length of 53 ft.

[TSRD (DOE 2006 [DIRS 181305] Heavy-haul vehicles have been eliminated IICD Volume 1 (DOE 2008 [DIRS
185688]), Specific Assumption 5.2 #1. The waste packages are transported by rail as they are too heavy for road
transport. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 provides trailer dimensions for the LWT and
OWT. A state may not limit the length of a semitrailer in a truck tractor-semitrailer combination to less than 48 ft
or less than a grandfathered length. Although the grandfathered length limit is 53 ft for the State of Nevada,
approximately half of the remaining states limit trailer length to 48 ft. Repository auxiliary equipment and
parking area interfaces are currently bounded by the repository designs for the potential generic building doors
and setbacks and are not shown separately. CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

9.8.2.2.11 Access Road to Rail Equipment Maintenance Yard

The BOP facilities will re-align, upgrade, and pave the current dirt access road from H-Road to the C-Wells to
serve as the primary access road to the REMY. The interface between the repository and REMY is at coordinates
N 761,125 and E 574,158 at an elevation of 3,659.00 ft.

[GROA/REMY Internal Constraints (BSC 2007 [DIRS 183653]), Table 2.1-1, IC-8. The exact location of the
access road tie-in will be determined as the layout develops for the Site Plan. MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.6.4 provides the interface requirements for the REMY. CBCNOO3 to Revision 002 provided
the update to the MGR-RD.]

9.8.2.2.12 Rail Service Road to Rail Equipment Maintenance Yard

The BOP facilities will provide for a rail service road from the GROA to the REMY. The interface between the
repository and REMY is at coordinates (a) Northing N 760,084.2 and Easting E 572,392.4 and (b) Northing N
760,132.9 and Easting E 572,498.8, at elevations of 3,659.00 ft.

[GROA/REMY Internal Constraints (BSC 2007 [DIRS 183653]), Table 2.1-1, IC-3. The exact location of the
access road tie-in will be determined as the layout develops for the Site Plan. This provides two parallel
maintenance / service roads to serve both east and west rail lines coming from the REMY to Gate 30-B. The west
road will also serve as access to the GROA Water Treatment Facility located at the C-Wells. The interface points
of the roads are located approximately 25 ft south of the North Portal West Loop. MGR-RD (DOE 2008 [DIRS
184999]), Section 3.2.6.4 provides the interface requirements for the REMY. CBCNOO3 to Revision 002 provided
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the update to the MGR-RD.]

9.8.2.3 Safety and Protection Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.8.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.8.3 Conformance Verification

Table 9-8. Site Roadways Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A Analysis | Exam | Demo | Review Test
9.8.2.1.1 BOP General Road Functions X
9.8.2.1.2 Surface Transportation Network X
9.8.2.1.3 Truck Buffer Area X
9.8.2.21 Facility Roadway Access X
9.8.2.2.2 Passenger Car and Emergency Vehicle X
Access
9.8.2.2.3 Dédivery Vehicle and Bus Access X
9.8.2.2.4 Semi-Trailer Access X
9.8.2.25 DBV, Semi-Trailer X
9.8.2.2.6 DBV, Site Transporter X
9.8.2.2.7 DBV, Passenger Car, Emergency Vehicle, X
and Delivery Vehicle
9.8.2.2.8 DBV, Bus X
9.8.2.29 GROA Access Road X
9.8.2.2.10 | Truck Dimensions X
9.8.2.2.11 | Access Road to Rail Equipment Maintenance X
Yard
9.8.2.2.12 | Rail Service Road to Rail Equipment X
Maintenance Yard

9.9 Site Railways
9.9.1 Overview

9.9.1.1 Introduction

The site railways will be able to receive transportation casks. Transportation casks and their carriers will be
received at the interface with the Nevada Transportation System. The railways will include passages through the
GROA security gates and any siding or buffer areas. The rail yard will have a cask buffer area to maintain a cask
inventory. The railways will also include track for moving the transportation casks/carriers into the processing
facilities. The site railway also provides for moving loaded waste packages from the nuclear processing facilities
into the Subsurface Facility and the interface with the Emplacement and Retrieval equipment rail system.

9.9.1.2 System Classification
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The Site Railways, which are part of the BOP Facilities, have been classified as non-ITS. The rails for commercial
railcars, surface rails for the TEV are non-ITS. The Site Railways do not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1-specifically provides the classification of
the site railways.]

9.9.2 Functional and Performance Requirements and Bases
9.9.2.1 Mission Requirements

9.9.2.1.1 Site Rail Access

Site rail access shall be available to meet a receipt ramp-up rate consistent with that described in Section 2.2.1.2.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of 1159. Although, the throughput requirements are
specified in CRD (DOE 2007 [DIRS 182960]), they do not constitute a specific requirement for the rail system.]

9.9.2.1.2 Rail Carrier Size

The BOP facilities shall be designed to receive rail cask/carriers with dimensions less than or equal to those of
AAR Plate F clearance dimensions. Rail cask/carriers with dimensions greater that Plate F clearance dimensions
may require special handling.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 7.3, Table 1 and Appendix C, Figure C-1. The Plate F
dimensions are obtained from AAR 2004 [DIRS 169910]. CBCNOOS to Revision 002 provided this change.]

9.9.2.1.3 Railroad Shipments

The BOP facilities shall be designed to receive transportation casks containing SNF and HLW by directly
receiving:
1. Railroad shipments made under the AAR standard of unrestricted interchange AAR 2004 [DIRS 169910].
2. The transportation cask system (including impact limiters, tie-downs, and other related transportation
equipment) shall be compatible with AAR Plate F clearance dimensions.
3. The combined railcar/cask carrier (gross railcar, cask, skid, and impact limiters) shall not exceed 65,750 1b
gross weight per axle (e.g., 263,000 1b gross weight for a 4-axle railcar, 394,500 b for a 6-axle railcar, or
526,000 Ib for an 8-axle railcar).
4. The maximum combined railcar/cask carrier weight for shipments of naval SNF shall not exceed 789,000
1b.
5. Cask railcars having a maximum width of 128 in.
6. Cask railcars having a maximum length of 90 ft.
7. Cask railcars having a coupler-to-coupler distance of 93 ft 4 in. (based on a review of rail industry rolling
stock).

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 7.3, Table 1 and Appendix C, Figure C-1. IICD Volume 2
(DOE 2007 [DIRS 176810]), Section 3.1.10 provides Items 5-7. Although IICD Volume 2 refers to a 1992 version
of AAR, the repository will utilize AAR 2004. The Plate F dimensions are obtained from and AAR standards refer
to AAR 2004 [DIRS 169910]. CBCNOOS to Revision 002 provided this change.]

9.9.2.1.4 General Function

The site railways shall be designed as a heavy-haul, freight railroad that will be operated at low speeds. The
reliability and safety of the track shall be of primary importance. The railways shall be divided into two distinct
rail systems:

(1) standard gage rail shall be provided to accommodate delivery and onsite transport of transportation casks

and equipment, waste packages, TAD canisters and site supplies and

(2) crane rail will accommodate transport of waste packages from the site facilities to the emplacement drifts.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16.2. Earthwork required for the development of the pad
for the GROA facilities will also include the onsite rail (GROA rail yard) and associated standard gage trackage
area. Industry practice to utilize crane rail, which enhances stability in transporting. The site railways will be
utilized to receive the empty canisters and other components into the WNNRF as the canisters will exceed the
design basis vehicle specification in Criterion 9.8.2.2.6.]
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9.9.2.1.5 Surface Transportation Network

The surface transportation network for the North Portal area shall include rail connections between the cask receipt
security stations and the handling facilities.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 6 of 1159. The IHF is contained within the North Portal
and no longer needs separate mention.]

9.9.2.1.6 Surface Transportation Routes
A surface transportation route shall be provided from the IHF to the other North Portal surface facilities so that

naval SNF waste packages can be disposed in the emplacement panels should the IHF remain in operations for the
long-term.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 7 of 1159.]

9.9.2.1.7 TAD Systems

The Site Railways shall be designed to accommodate the receipt of TAD canisters and TAD aging overpacks into
the BOP and on into the WNNRF or associated warehouse facilities and the TAD transportation casks systems into
BOP and on into the nuclear facilities. The TAD canisters and transportation cask systems are described by the
Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1L specifically provides direction to comply with the TAD
specification. The allocation to the BOP was provided in Criterion 2.2.1.11. The site roadways will not be utilized
to receive the empty canisters and other components into the WNNRF as they will exceed the design basis vehicle
specification in Criterion 9.8.2.2.6.]

9.9.2.1.8 Functional Compatibility

Site railroads and facilities shall be arranged in a physically and functionally compatible manner to accommodate
movement of vehicles and transporters.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.4.]

9.9.2.1.9 Rail Lines to Rail Equipment Maintenance Yard

The BOP facilities shall provide for a west and an east rail line from the GROA to the REMY. The interface
coordinates between the repository and REMY for the WEST line are at Northing N 760,096.1 and Easting E
572,431.0 at an elevation of 3,659.00 ft. The interface coordinates between the repository and REMY for the
EAST line are at Northing N 760,096.2 and Easting E 572,458.5 at an elevation of 3,659.00 ft.

[GROA/REMY Internal Constraints (BSC 2007 [DIRS 183653]), Table 2.1-1, IC-1 and IC-2. The interface point
of the both rails is located approximately 25 ft south of the North Portal West Loop.]

9.9.2.2 General Requirements

9.9.2.2.1 Rail Car Buffer Area

A rail car buffer area with a capacity to stage 25 standard gage rail cars loaded with transportation casks shall be
provided within the security area of the repository. A buffer area shall be provided for the incoming materials,
capable of accommodating 25 rail cars.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.14 requires as much space as determined are needed.
PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.5 identified how much is needed and provides for a buffer of 25
rail cars.]

9.9.2.2.2 Facility Railway Access
All rail-based transport entering the security area shall pass through a cask receipt security station and rail car
buffer area prior to transport to other facilities. Crane-gage rail access shall be provided from the IHF and CRCFs
to the North Portal and HEMF. Standard gage access shall be provided from the cask receipt and rail car buffer
area to the:

e WHF

e CRCFs
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e Receipt Facility
e WNNRF
e [HF

[Derived engineering requirement based on separation of the waste handling facilities. Although the IHF
previously had a separate truck buffer, the inclusion of the IHF in the IOC negates this need.]

9.9.2.2.3 DBV, Standard Gage Rail Car

The standard gage rail system shall be designed for a rail car with the following minimum specifications:
90-ft total length (86-ft, 4.5-in. over pulling faces)

789,000 lbs total combined weight

55-ft truck centers

17-t height from top of rail

16-ft width opening in building doors

And fits within an 18-ft width opening in facility gates.

[IICD Volume 1 (DOE 2008 [DIRS 185688]), Section 7.5 and Figures B-2 and C-1. Although the IICD provided
many of the specifics, the heaviest weight is based on the naval cask/conveyance. CBCNOOS to Revision 002
provided this change.]

9.9.2.2.4 Crane Rail Specification

The crane rail system shall be designed for a crane rail vehicle described on the Emplacement and Retrieval
Transport and Emplacement Vehicle Mechanical Equipment Envelope, 800-MJ0-HE00-00101-000 REV 00B (BSC
2007 [DIRS 183353]) (TEV MEE) with the following minimum rail specifications:

o 11-ft center-to-center rail separation or span (this is a non standard gage)
e 200-ft minimum turning radius
e 2.5% maximum grade.

[The 11-ft center-to-center rail separation or span was included as a controlled parameter with BCP YMP-2006-
060 [DIRS 177878] for the TEV. Although this statement was initially written as an 11-ft gage, that terminology
was not compatible with the gage definition of distance between the rails, thus requiring this clarification.
Although the initial TEV parameters of 40 ft long and 350 tons were best current judgment at the time, the TEV
MEE illustrates that a conservatively large estimate for the TEV size was significantly less than initially provided
for. Since the initial values required a significantly larger rail system design, this change effectively reduces the
excess design margin associated with the initial specifications.]

9.9.2.2.5 TEV Access
TEV access shall be provided to the following facilities:
e CRCFs
e HEMF
e [HF
e North Portal.
[Derived engineering requirement from functional needs.]

9.9.2.3 Safety and Protection Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.9.2.4 Miscellaneous Requirements

There are no identified requirements for this section. As requirements are identified in the future, they will be
added.

9.9.3 Conformance Verification
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Table 9-9. Site Railways Conformance Verification

Criterion Preliminary Verification Method
Number Description N/A | Analysis | Exam | Demo | Review | Test
9.9.2.11 Site Rail Aacess X
9.9212 Rail Carrier Size X
9.921.3 Railroad S hipments X
9.9214 General Function X
9.9.21.5 Surface Transportation Network X
9.92.1.6 Surface Transportation Routes X
9.921.7 TAD Systems X
9.921.8 Functional Compatibility X
9.921.9 Rail Lines to Rail Equipment Maintenance X

Yard
9.9.221 Rail Car Buffer Area X
9.9222 Facility Railway Access X
9.9223 DBV, Standard Gage Rail Car X
9.9224 Crane Rail Specification X
9.9225 TEV Access X

9.10 Remaining BOP Facilities
9.10.1 Overview

9.10.1.1 Introduction

The remaining offsite facilities include the visitor center, Offsite Training Testing Facility, utility facilities, and
safeguards and security facilities including Gate 510 facilities. The visitor center shall provide space for 100
concurrent visitors. The safeguards and security facilities include a group of individual areas (the central security
station, cask receipt security station, the north perimeter security station) that provide space and layout to
accommodate the security staff in the performance of their required functions. The utility facilities include a group
of individual areas that provide functional space for plant services; potable water, electrical power distribution
systems; electrical support systems; fire water facilities; storm water retention; an evaporation pond, water
treatment facility; and a cooling tower. The Helicopter Pad shall provide functional space for the evacuation of
medical emergency victims.

The basic physical services provided shall be fleet management, laundry services, shipping and receiving services,
janitorial services, warehousing, landscape maintenance, emergency response, occupational medical services, and
occupational exposure assessment (PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.6).

9.10.1.2 System Classification

The flood protection features of the BOP Facilities have been classified as ITS. The remaining BOP Facilities,
including the low-level waste, security, utilities, emergency response, offsite, materials and consumables,
maintenance and repair, transportation, BOP construction and the remaining infrastructure facilities, have been
classified as non-ITS. The BOP Facilities do not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the facility structures including the low-level waste facility.]

9.10.2 Functional and Performance Requirements and Bases

9.10.2.1 Mission Requirements
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9.10.2.1.1 Annual Receipt Rates

The BOP facilities shall be capable of receiving transportation casks containing SNF and HLW, mostly by rail to
support the repository at the system operating conditions and receipt rates as specified below:
1. To satisfy the Initial Operating Capability, in the first year of operations, the repository shall:
a. Accept and receive 400 MTHM commercial SNF and HLW
b. Accept and receive at least 3 naval SNF canisters
c. Accept and receive 66 DOE SNF canisters and 193 DHLW canisters.
2. During years 2 through 4 of operations, the repository shall cumulatively:
a Accept and receive at least 3,800 MTHM commercial SNF and HLW
b. Accept and receive at least 15 naval SNF canisters
c. Accept and receive at least 257 DOE SNF canisters and 1,143 DHLW canisters.
3. To satisfy the Full Operating Capability, in year five, of operations, the repository shall:
a. Accept and receive 3,000 MTHM commercial SNF and HLW annually
b. Accept and receive at least 15 naval SNF canisters annually (See Note)
c. Accept and receive 179 DOE SNF canisters and 763 DHLW canisters annually.

NOTE: NNPP activities can prepare up to 24 naval SNF canisters annually for shipment to the repository. For
design purposes, this value (24) should be used for maximum receipt rates of naval SNF canisters.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.J and 3.1.1.K, and CRD (DOE 2007 [DIRS 182960]),
Section 3.2.1B and 3.2.1C. IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.1 also contains this
information. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]

9.10.2.1.2 SNF Ratio

The BOP facilities shall be designed for the expected commercial SNF receipts identified in Section 9.10.2.1.1 in
each year of operations, such that at least 90% of the SNF planned for acceptance that year is received in TAD
canisters and no more than 10% is received as uncanistered assemblies in a cask or a DPC.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.K and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1C.2.
Although the CRD requires a 90/10 split, the design of individual facilities should provide for a maximum credible
capability for variations in the waste stream. Since the concept of the TAD-based canister handling is new, it is
reasonable to provide for some change in design capability. Different capabilities will be defined separately. IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.2.1 also contains this information. CBCNOO3 to Revision 002
provided the update to the MGR-RD.]

9.10.2.1.3 Cask Turnaround Time

The BOP shall be designed for a target transportation cask turnaround time from receipt from the national
transportation system to return to the national transportation system less than 7 days. The repository shall ensure a
turnaround for naval transportation casks as specified in the [ICD Volume 1 (DOE 2008 [DIRS 185688]), Section
9.4.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.1.3. This would also apply to the other nuclear handling facilities.
CBCNOO0S to Revision 002 provided this change.]

9.10.2.1.4 Electrical Transmission Line
Off-site power at 138 kV shall be provided to the North Portal pad.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.D. Although this document describes the transmission line
in more detail, it is not being provided by the repository facilities. CBCNOO3 to Revision 002 provided the update
to the MGR-RD.]

9.10.2.1.5 Utility Support Facilities

Provide utility facilities for operational, support, and infrastructure services. Provide utility facilities and space that
incorporate the following systems or facilities, as well as maintenance and/or upgrades for:

Utility distribution, including power

e Hot and chilled service water

e Potable water

e Telephone
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e Sewage collection and processing

¢ Fire protection systems

o Plant services systems equipment and components

e Industrial HVAC systems, electrical power distribution, and electrical support equipment and components
[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E only provides for the provision of associated utilities. The
rest of the specifics are generally, acceptable derived requirements. IICD Volume 2 (DOE 2007 [DIRS 176810]),
Section 3.1.16.3 provide for the REMY land line telephone system support. CBCNOO3 to Revision 002 provided the
update to the MGR-RD.]

9.10.2.1.6 Offsite Facility

Provide offsite facilities that include the visitor center, Offsite Training Testing Facility, and Gate 510 facilities.
The visitor center shall provide space for 100 concurrent visitors. Gate 510 will include a new modular structure
and associated utilities, which will allow badging, access control, training verification, and work location tracking.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.B. BOP will ensure available for the repository. CBCN003
to Revision 002 provided the update to the MGR-RD.]

9.10.2.1.7 BOP Infrastructure

BOP facilities shall provide infrastructure to support construction activities to support facilities at the South Portal,
North Portal, North Construction Portal, production and fabrication areas, roads and pads at the intake and exhaust
shafts, and materials areas.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.1.]
9.10.2.1.8 Vehicle Maintenance and Motor Pool

The BOP facilities shall provide vehicle maintenance and motor pool. These facilities shall be sufficient to support
the Nevada Transportation function.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.6. provides a functional requirement for fleet management that
is physically satisfied by this requirement. This requirement supports the repository operations. The large area
covered by the GROA and other construction areas require vehicles, which will require maintenance. 1ICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16.3 provide for the REMY support.]

9.10.2.1.9 Transportation Cask Personnel Barrier Removal

BOP Facilities shall provide the capability to remove, store, and reinstall personnel barriers at the security
inspection area at the point of entry into the buffer areas.

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Sections 3.1.12 discusses this capability. Portable cranes are
discussed but should not be mandated. This does not negate the need to have the nuclear facilities provide
equipment for this capability.]

9.10.2.2 General Requirements

9.10.2.2.1 BOP Utility Space

BOP facilities shall provide utility space on site to accommodate layout and structure for the plant services system,
subsystems, and components. This provides space required for utilities between BOP support facilities and
processing facilities:
1. Space for a water storage tank shall be provided in the BOP. The site area shall supply raw water for the
initial supply and dedicated makeup to the fire water system, deionized water system, potable water system,
and cooling tower water.
2. Space shall be provided in the BOP for a diesel fuel distribution line in the utility building to supply fuel for
hot water boilers, and for fuel oil tanks within the security fenced area for fire pumps and ITS and standby
diesel generators.
3. Space shall be provided in the BOP for gasoline tanks, vaporizers, and pipe distribution lines with isolation
valves, including a back flow preventer where service gas tanks are located near the building being served.
4. Space shall be provided in the BOP for cooling towers equipped with circulation pumps, controls, and
ancillary equipment near the utility building to supply cooling water to the chiller’s condensers and air
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compressors casing and oil coolers.

5. Utility services shall extend to each of the processing and support facilities, as necessary, to support their
operations.

6. Space shall be provided in the BOP for water storage tanks, fire pump houses, suppression system piping,
and system control panels.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E calls for utilities. This requirement supports space
required for the plant services. Emergency diesel generators changed to ITS diesel generators in accordance with
Repository System Codes (BSC 2008 [DIRS 185670]).]

9.10.2.2.2 Electrical Facilities Space

BOP facilities shall provide space for the main switchyard power, standby power, and ITS power as follows:
1. Space shall be provided in the BOP facilities for electrical power distribution equipment, such as
switchgear or load centers and transformers, as required, by the electrical loads in the facility.
2. Space shall be provided in the BOP facilities for low voltage components, lighting transformers, and
electrical panels.
3. Space shall be provided in the BOP facilities for motor control centers located near the HVAC air handling
units and other mechanical equipment requiring electrical power.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.5.E only provides for the provision of associated utilities.
Emergency power changed to ITS power in accordance with Repository System Codes (BSC 2008 [DIRS 185670]).
CBCNO0O03 to Revision 002 provided the update to the MGR-RD.]

9.10.2.2.3 Ingress and Egress Capability

The BOP facilities shall provide ingress and egress with the applicable elements identified in NFPA 101 [DIRS
177965]. Provide gates and access points that allow pedestrian and vehicular traffic during construction and
operational periods. Provide gates and access points that allow emergency service vehicles (fire, ambulance,
security patrol) to arrive at any surface facilities emergency scene.

[NFPA 101 provides specifics for egress. 29 CFR 1910.34, .35, .36, and .37 [DIRS 182679] endorse NFPA 101 as
sufficient to demonstrate compliance with exit route provisions.]
9.10.2.2.4 Groundwater Capacity

No more than 430 acre-ft of groundwater are available on a calendar year basis from J-12/J-13 wells, C wells, and
VH-1 wells. The water from these wells shall only be put to beneficial use within the permitted place of use. The
GROA activities and facilities shall be designed, constructed, and operated so that no more than 430 acre-ft of
water are required for use during any calendar year. This total shall include water needs for construction and
operation occurring within Hydrographic Basin 227A, and other OCRWM activities occurring within the permitted
place of use.

[DOE applications 63263 through 63267 for Permits to Appropriate the Public Waters of the state of Nevada were
submitted to the State Engineer in 1997 for a total of 430 acre-ft annually (Dixon 1997 [DIRS 170737], [DIRS
170738], [DIRS 170739], [DIRS 170740], [DIRS 170741]). The combined total duty of all five applications to
appropriate groundwater shall not exceed 430 acre-feet annually. This is also provided in Criterion 24.2.2.1.1.]

9.10.2.2.5 Not Used
9.10.2.2.6 LLW Facility

The repository shall provide a LLW Facility for the radiological waste management system, subsystems, and
components.

[This facility is required to support repository activities and therefore needs appropriate space. System
requirements are included in Chapter 30.]

9.10.2.2.7 Not Used
9.10.2.2.8 Not Used
9.10.2.2.9 Not Used
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9.10.2.2.10 IICD Volume 1 Compliance

The design of the BOP facilities shall comply with the agreements established under the IICD Volume 1 (DOE
2008 [DIRS 185688]) and IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10 to ensure compatibility
between transportation equipment (e.g., transporters) and transported items (e.g., casks and canisters) with
mechanical and envelope interfaces.

Railroad shipment dimensions include:
1. Railroad shipments made under the AAR standard of unrestricted interchange (AAR 2004 [DIRS 169910].
2. The transportation cask system (including impact limiters, tie-downs, and other related transportation
equipment) shall be compatible with AAR Plate F clearance dimensions.
3. The combined railcar/cask carrier (gross railcar, cask, skid, and impact limiters) shall not exceed 65,750 1b
gross weight per axle (e.g., 263,000 Ib gross weight for a 4-axle railcar, 394,500 Ib for a 6-axle railcar, or
526,000 Ib for an 8-axle railcar).
4. The maximum combined railcar/cask carrier weight for shipments of naval SNF shall not exceed 789,000
1b.
5. Cask railcars having a maximum width of 128 in.
6. Cask railcars having a maximum length of 90 ft.
7. Cask railcars having a coupler-to-coupler distance of 93 ft 4 in. (based on a review of rail industry rolling
stock).

Truck-based transportation casks containing SNF and HLW on trucks and trailers shall have the following
maximum characteristics:

o LWT with the combined legal weight of the truck/cask carrier not exceeding a tandem axle gross weight of
34,000 1b and an overall gross weight of 80,000 Ib.

o OWT with the combined weight of the truck/cask carrier being greater than 80,000 lbs gross vehicle weight,
but not more than 90,000 to 105,000 1bs depending on the particular state transited.

¢ LWT or OWT flatbed trailers with a maximum width of 102 in.

o LWT or OWT flatbed trailers with a maximum length of 53 ft.

[As sequenced through MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.B, which references CRD (DOE 2007
[DIRS 182960]), Section 3.2.1H.2. IICD Volume 1, Section 7.3, Table I and Appendix C, Figure C-1 and IICD
Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.10. Although IICD Volume 2 refers to a 1992 version of AAR,
the repository will utilize AAR 2004. BOP interfaces with the transportation system components, but not with the
waste forms. A state may not limit the length of a semitrailer in a truck tractor-semitrailer combination to less than
48 ft or less than a grandfathered length. Although the grandfathered length limit is 53 ft for the State of Nevada,
approximately half of the remaining states limit trailer length to 48 ft. CBCNOO3 to Revision 002 provided the
update to the MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

9.10.2.2.11 Technology Capabilities

The BOP facilities shall be designed to accommodate TAD canisters; dual-purpose, DOE SNF Standardized, HLW,
and naval SNF canisters; Multi-Canister Overpacks; and limited quantities of bare SNF assembly cask systems.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.P and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD.]

9.10.2.2.12 Solid Waste Capacity

The BOP facilities shall provide for efficient and safe collection, and for the interim storage of the anticipated
volume of solid waste to be generated within the facility. This space shall be easily cleanable and maintainable.

[40 CFR 243.200-1(d) [DIRS 184246].]
9.10.2.2.13 Permanent and Temporary Fencing

Permanent and temporary fences shall be provided as required. Fencing for a variety of purposes shall be provided,
including controlling access, segregating functions such as construction and operations, isolating material store
areas, etc.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.7.]
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9.10.2.2.14 Transportation Facilities Utility Feeds

The Rail Equipment Maintenance Yard shall be provided with sufficient capacity and connections for utility feeds
from the GROA (power and water as a minimum).

[IICD Volume 2 (DOE 2007 [DIRS 176810]), Section 3.1.16. DOE CO Letter 07-020 (Hamilton-Ray 2007 [DIRS
181033] has directed BSC to update the BOD to include requirements for the Rail Equipment Maintenance Yard
and the Cask Maintenance Facility located outside of the GROA. The capacity for the power requirement is
identified in Chapter 16 and the water requirement is identified in Chapter 24.]

9.10.2.3 Safety and Protection Requirements
9.10.2.3.1 Safeguards and Security Facilities

Provide space in the BOP facilities for layout and structures of safeguards and security facilities, including
equipment, equipment storage and lockers. BOP S&S facilities shall be developed sufficient to support 24[
hour/day functions of the Nevada Transportation facilities for site security personnel and badging.

[10 CFR 73.21(a) [DIRS 185680] addresses safeguards & security information to be protected. IICD Volume 2
(DOE 2007 [DIRS 176810]), Section 3.1.16.3 provides for REMY support.]

9.10.2.3.2 Access Control Point

The security facilities shall include space for access control point guard stations for personnel and vehicular traffic.
Provide functional space for the security facilities that include the central security station (30A), north perimeter
security station (30C), cask receipt security station (30B), and administration security stations (north [65B] and
south [65A]).

The security stations that act as an access control point into the protected area shall be controlled by an individual
isolated within a bullet-resisting structure. The security personnel shall have the capability to control access of
vehicles, trains, SNF, HLW and other materials into and out of the protected area. Security personnel shall be
provided the capability to detect weapons, explosives, and other contraband items, and process employees and
visitors separately. Entry and exit traffic shall be separated by physical barriers. The access control function shall
also control access to areas within the repository.

[10 CFR 73.51 (b)(2)(ii) [DIRS 185680] provides base access control requivements. DOE M 470.4-2 [DIRS
178562] Chapter VIII specifies access controls.]

9.10.2.3.3 Physical Protection Capability

The BOP shall contribute to providing the physical protection against radiological sabotage, or against theft of
SNM, or against both. The BOP shall contribute to maintaining physical security in accordance with security plans
approved by the NRC.

[10 CFR 73.40 [DIRS 185680] and DOE M 470.4-2 [DIRS 178562] Chapter II.1.]
9.10.2.3.4 Nuclear Material Protection

The BOP shall contribute to the physical protection, which will have as its objective to provide high assurance that
activities involving special nuclear material are not inimical to the common defense and security, and do not
constitute an unreasonable risk to the public health and safety. The physical protection system shall be designed to
protect against the design basis threats of theft or diversion of strategic special nuclear material and radiological
sabotage as stated in 10 CFR 73.1(a) [DIRS 185680].

[10 CFR 73.]
9.10.2.3.5 Physical Protection

The BOP shall contribute to the physical protection in that it provides for the performance capabilities for
protection, and is designed with sufficient redundancy and diversity to ensure maintenance of the capabilities.

[10 CFR 73 [DIRS 185680].]
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9.10.2.3.6 SNF Storage
The BOP facilities shall provide a protected area for the Storage of SNF and HLW.

[10 CFR 73.51 (b)(2)(i) [DIRS 185680].]
9.10.2.3.7 Access Detection

The BOP facilities shall contribute to detecting and assessing unauthorized penetration of, or activities within, the
protected area.

[10 CFR 73.51 (b)(2)(iii) and (d)(3) [DIRS 185680]. DOE M 470.4-2 [DIRS 178562] Chapter VIII provides for
access control.]
9.10.2.3.8 Loss of Control

The physical protection system shall be designed to protect against loss of control of the facility that could be
sufficient to cause a radiation exposure exceeding the dose as described in 10 CFR 72.106 (b) [DIRS 185679].

[10 CFR 73.51(b)(3) [DIRS 185680].]

9.10.2.3.9 Physical Barriers

The BOP Facilities shall provide the protected area for storage of SNF and HLW such that access to this material
requires passage through or penetration of two physical barriers, one barrier at the perimeter of the protected area
and one barrier offering substantial penetration resistance. The physical barrier at the perimeter of the protected
area must be as defined in 10 CFR 73.2 [DIRS 185680]. Isolation zones, typically each 20 ft wide, on both sides of
this barrier, must be provided to facilitate assessment. Install permanent physical barriers to control, deny, impede,
or delay unauthorized access into all security areas. Delineate DOE-designated security areas by means of separate
and distinct permanent barriers. The requirement for barriers at property protection areas must be locally
implemented and included in security plans.

[10 CFR 73.51(d)(1) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562] Chapter IX provides for barriers.]
9.10.2.3.10 BOP Facilities lllumination

The BOP facilities interior and exterior areas’ illumination must be sufficient to permit adequate assessment of
unauthorized penetrations of or activities within the protected area.

[10 CFR 73.51(d)(2) [DIRS 185680] and DOE M 470.4-2 [DIRS 178562] Chapter VIL5 provides for lighting
requirements. |
9.10.2.3.11 NSDB Criterion - BOP Flood Control Features

Balance of Plant flood control features shall be designed to protect ITS SSCs from external flooding events (safety
function).
e The site flood control features will be designed to the probable maximum flood.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix F, Table F-1, Item SB.01. CBCN004 to Revision 002
provided this change.]

9.10.2.3.12 Fire Hazard Compliance

The BOP facilities shall be provided fire protection features, as identified in the Site Fire Hazard Analysis,
commensurate with the identified hazards such that the design of the facility meets the fire protection system
objectives identified in Section 18.1.1.

[Occupied facilities require fire protection support defined in NFPA codes and standards, as identified in the Site
Fire Hazard Analysis (BSC 2007 [DIRS 181993]).]

9.10.2.3.13 Silica Exposure Control

The BOP facilities shall limit and control employee exposures to crystalline silica (including quartz, cristobalite,
and tridymite) to a degree consistent with the risk.

[This requirement is based on standard industry practice, and complies with the general intent of OSHA.]
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9.10.2.3.14 Natural Phenomena Considerations
The BOP facilities shall withstand the effects of seismic events, lightning, wind, floods, ice, and snow.

[Preliminary Hazards Analysis for License Application Study [DIRS 167313].]
9.10.2.3.15 Not Used

9.10.2.3.16 Electrical Area Protection

Permanent test areas for electric power generation, transmission, and distribution shall be guarded by walls, fences,
or barriers designed to keep unauthorized employees out.

[29 CFR 1910.269(0)(3)(i) [DIRS 182679].]
9.10.2.3.17 Control Point

The repository shall be designed to have a control point established in the vicinity of the surface to subsurface
transition point at the North Portal access to coordinate and control activities. The design shall accommodate the
following control point activities and associated equipment.

e  Security - physical barrier for access control at the entry/exit point for the subsurface facility

e  Personnel accountability - accurate accounting of personnel in the subsurface must be kept at all times

e Radiological surveys - radiological surveys of personnel, vehicles, equipment and materials exiting the

subsurface emplacement area
e Communications - at least two means of communication with personnel in the subsurface.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.7.25. The other activities in this section of the PO&PR are
considered Operational Constraints and are not applicable to this criterion.]

9.10.2.4 Miscellaneous Requirements

9.10.2.4.1 Surface Facility Layout

The Surface Facility layout shall be maintained in the following IED:
o [ED Seismic and Seismic Consequence Data, 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
185055])
o [ED Surface Facility and Environment, 100-IED-WHS0-00201-000 Rev 00D (BSC 2008 [DIRS 184152])

[These IEDs describe characteristics of the Surface Facility layout transmitted to Performance Assessment
organization. The following TMRB Decision Proposals provide Lead Lab and Engineering agreements for IEDs:
TMRB-2007-075 Revision 01 (BSC 2008 [DIRS 185044]), TMRB-2008-001 (BSC 2008 [DIRS 185045]), TMRB-
2008-005 (BSC 2008 [DIRS 185046]) for 100-IED-WHS0-00201-000-00D, and TMRB-2008-0013 (BSC 2008
[DIRS 185597]) for 800-IED-MGR0-00701-000 Rev 00C.]

9.10.3 Conformance Verification

000-3DR-MGRO0-00300-000-003 Page 154 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

Table 9-10. Remaining BOP Facilities Conformance Verification

Criterion Prelimi nary Verification Me thod
Number Description N/A Analysis | Exam | Demo | Review Test
9.10.2.1.1 Annual Receipt Rates X
9.10.2.1.2 SNF Ratio X
9.10.2.1.3 Cask Tumaround Time X
9.10.2.14 Eledrical Transmission Line X
9.10.2.1.,5 | Utility Support Facilities X
9.10.2.1.6 Offsite Facility X
9.10.2.1.7 BOP Infrastructure X
9.10.2.1.8 Vehicle Maintenance and Motor Pool X
9.10.2.1.9 Transportation Cask Personnel Barrier X
Removal
9.10.2.2.1 BOP Utility Space X
9.10.2.2.2 Eledrical Facilities Space X
9.10.2.2.3 Ingress and Egress Capability X
9.10.2.2.4 Groundwater Capacity X
9.10.2.2.5 Not Used -- — — — — --
9.10.2.26 LLW Facility X
9.10.2.2.7 Not Used -- - - - - --
9.10.2.2.8 Not Used -- - - - - --
9.10.2.29 Not Used -- - - - - --
9.10.2.2.10 | IICD Volume 1 Compliance X
9.10.2.2.11 | Technology Capabilities X
9.10.2.2.12 | Solid Waste Capadty X
9.10.2.2.13 | Pemanent and Temporary Fencing X
9.10.2.2.14 | Transportation Facilities Utility Feeds X
9.10.2.31 Safeguards and Security Facilities X
9.10.2.3.2 | Access Control Point X
9.10.2.3.3 Physical Protedion Capability X
9.10.2.34 Nuclear Material Protection X
9.10.2.3.5 Physical Protedion X
9.10.2.3.6 SNF Storage X
9.10.2.3.7 Access Detection X
9.10.2.3.8 Loss of Control X
9.10.2.3.9 Physical Barriers X
9.10.2.3.10 | BOP Facilities lllumination X
9.10.2.3.11 | NSDB Criterion — BOP Flood Control X
Features
9.10.2.3.12 | Fire Hazard Compliance X
9.10.2.3.13 | Silica Exposure Control X
9.10.2.3.14 | Natural Phenomena Considerations X
9.10.2.3.15 | Not Used -- - - - - --
9.10.2.3.16 | Eledrical Area Protection X
9.10.2.3.17 | Control Point X
9.10.2.4.1 Surface Facility Layout X
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10 Aging Facility
10.1 Overview

10.1.1 Introduction

The Aging Facility shall provide up to 21,000 MTHM of aging capability for the repository, which, includes
vertical TAD canisters or DPCs within aging overpacks and horizontal DPCs within horizontal aging modules
(HAMs). The Aging Facility shall have the capability to place waste with high thermal power in a location where
it can cool to appropriate levels. The Aging Facility shall have the capability to decouple the receipt of waste from
emplacement of waste by creating a location to temporarily hold it until the handling facilities can accommodate
the waste. It shall also have the capability to move waste between the Aging Facility and handling facilities.

Transportation casks for horizontal DPCs can accommodate direct canister transfer into horizontal aging modules
at the aging pad area. Transportation casks with TAD canisters that require aging or management by the Aging
Facility are to be in a vertical orientation. The three subsystems of the Aging Facility are discussed below:
e The aging pad subsystem includes the concrete pads and associated SSCs necessary for aging CSNF. The
aging pad subsystem accommodates both aging overpacks for vertical aging and HAMs for horizontal aging.
o The cask transfer subsystem consists of equipment capable of moving vertical TAD canisters within aging
overpacks and DPCs in aging overpacks or horizontal shielded transfer casks between the handling facilities
and the aging pads. Requirements for the cask transfer subsystem are included in Section 13 for the
mechanical handling system.
e The aging overpack subsystem -provides vertical aging overpacks and horizontal aging modules for aging
commercial canistered SNF.

10.1.2 System Classification

The Aging Facility has been classified as ITS because there are event sequences at the Aging Facility that rely on
features of the facility to prevent, reduce the frequency of, or mitigate the consequences such that these event
sequences are categorized as beyond Category 2. The aging pad, horizontal aging module, cask tractor (for use
with the cask transfer trailer), cask transfer trailers (for use with transportation casks and horizontal shielded
transfer casks), site transporter, horizontal shielded transfer cask (for use with horizontal aging modules), and the
aging overpack are ITS to maintain waste form container integrity and personnel shielding. The Aging Facility
support structures (including utility buildings, if applicable), mobile platform, and mobile cranes are non-ITS. The
Aging Facility does not include SSCs that are ITWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification of
the SSCs. Classification of the system is based on the inclusion of ITS SSCs within the system. Although the
specific text in reference to event sequences at the Aging Facility is no longer included in the classification section
of the Preclosure NSDB, it is still applicable to the facility. CBCNOO2 to Revision 002 provided this change.]

10.2 Functional and Performance Requirements and Bases
10.2.1 Mission Requirements

10.2.1.1 Thermal Cooling Accommodation

The Aging Facility design shall accommodate above ground thermal cooling of TAD canisters and DPCs to meet
waste package emplacement thermal limits. The Aging Facility design shall accommodate TAD canisters with a
thermal output of up to 22.0 kW.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F calls for a select set of canisters to be transported, as flowed
down through MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.P which calls for a range of storage
technologies. CO Letter No. 08-007 (Peterson 2008 [DIRS 184939]) provides direction for receiving TAD
canisters up to 22 kW thermal output until TAD system vendors provide completed TAD designs. CBCN0O03 to
Revision 002 provided the update to the MGR-RD.]
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10.2.1.2 Aging Spots

The Aging Facility shall provide 2,500 aging spots on the aging pads to provide 21,000 MTHM aging capacity for
commercial SNF.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of 1159 provided for differences between receipt and
emplacement capabilities, as well as thermal management of the waste streams.]

10.2.1.3 Not Used
10.2.1.4 Not Used

10.2.1.5 Weight Loads

The Aging Facility shall be designed for a maximum single-loaded AO weight (with any associated lifting fixtures)
0f 500,000 Ibs and a maximum weight of the transporter for the AO shall not exceed 300,000 Ibs. The maximum
gross weight of the transporter and cask shall not exceed 800,000 Ibs.

[This requirement is needed to ensure that the Aging Facility has the required capacity for aging based on the
volume of SNF received at the repository that exceeds the allowable thermal limits. The values were derived from
industry equipment of this type and for the canisters to be transferred. TSRD (DOE 2006 [DIRS 181305]), Section
3.2.1.1.1 includes lifting features, personnel barriers, and impact limiters in the loaded cask weight.]

10.2.1.6 Not Used

10.2.1.7 TAD Canisters and DPCs

The Aging Facility shall be designed to accommodate the TAD canisters and DPC aging overpacks used for aging,
as described by the Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007
[DIRS 181403]).

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.G provide direction to include the TAD canisters. The
allocation to the Aging Facility was provided in Criterion 2.2.1.11. CBCN0O3 to Revision 002 provided the update
to the MGR-RD.]

10.2.1.8 Aging Pad Capacity

The Aging Facility shall have capability to place AOs into the aging area. The Aging Facility shall be designed to
accommodate TAD canisters with a thermal output of up to 22.0 kW. Aging shall be in a DPC or TAD canister
loaded in an AO or a DPC in a HAM and placed in the Aging Facility.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.5.5 provides the basis for the aging pad capability, and Section
2.5.6 addresses the placement AOs in the Aging Facility. CO Letter No. 08-007 (Peterson 2008 [DIRS 184939])
provides direction for receiving TAD canisters up to 22.0 kW thermal output until TAD system vendors provide
completed TAD designs.]

10.2.2 General Requirements

10.2.2.1 Service Life

Design, construction, and maintenance of the Aging Facility shall incorporate standard materials and practices
appropriate for the specific building type facilitating a 50-year operational service life.

[This is a derived requirement from Criterion 2.2.2.7. BCP YMP-2006-053 [DIRS 177483], Block 11, Page 12 of
1159 #38 and Page 7 of 1159 #30 specifies the duration of the preclosure period for the surface facilities as 50

years.]
10.2.2.2 Not Used

10.2.2.3 Overpack Leak Rates

The TAD canister and DPC within an aging overpack shall comply with the maximum allowable leak rates.

[Although the repository will not store SNF per 10 CFR 72 [DIRS 176577], this functional statement from 10 CFR
72.236(a) alludes to potential specifications for inert atmosphere requirements for storage casks that are likely to
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be similar to the specifications for aging facility subsystem specifications for inert atmosphere. This function will
ensure minimal SNF corrosion to allow future handling capability following cooling of the SNF to allow packaging
for disposal. Specific leak rate are not currently defined.]

10.2.2.4 Not Used

10.2.2.5 Aging Overpack Cooling
The aging overpack subsystem shall provide adequate cooling to protect the integrity of the SNF cladding material.

[Interim Staff Guidance-11, Cladding Considerations for the Transportation and Storage of Spent Fuel, (NRC
2003 [DIRS 170332]) provides discussion of SNF temperature limits that prompts the function to provide cooling
to limit SNF temperatures.]

10.2.2.6 Technology Capabilities

The Aging Facility shall be designed to accommodate TAD canisters, multi-purpose canisters, and dual-purpose
canisters.

[CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F as flowed down through the MGR-RD (DOE 2008 [DIRS
184999]), Section 3.1.1.P. Only those portions of the source statements applying to the Aging Facility are
included. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]

10.2.2.7 Aging Integrity Capabilities

The Aging Facility shall be designed to preserve the physical and mechanical integrity of SNF so that the handling
characteristics are not degraded from the arrival condition during aging.

[Although the repository will not store SNF under 10 CFR 72 [DIRS 185679], this functional statement from 10
CFR 72.122(h) provides text that describes a function that is considered appropriate to the aging facility
subsystems. This function will ensure a future handling capability following cooling of the SNF to allow packaging
for disposal.]

10.2.3 Safety and Protection Requirements
10.2.3.1 NSDB Requirements

10.2.3.1.1 Aging Pads

The aging pads shall be designed to protect against AO tipovers (safety function).
e The mean frequency of aging pads' structure failure causing AO tipover due to the spectrum of seismic
events shall be less than or equal to 1.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix F, Table F-1, Item AP.SB.02.]

10.2.3.1.2 Heliport Location

The aging pads shall be designed to protect ITS SSCs from external events (safety function).
e The aging pads shall be located such that there is a distance of at least one-half mile between the aging
pads and the repository heliport.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix F, Table F-1, Item AP.SB.01.]
10.2.3.1.3 HAM Structural Integrity

The HAMs shall be designed to protect against direct exposure to personnel and protect against structural collapse
onto a waste container (safety functions).
e The mean conditional probability of loss of HAM gamma shielding due to an impact or collision shall be
less than or equal to 1.0 x 109 per impact.
e The mean frequency of collapse of the HAM structure due to the spectrum of seismic events shall be less
than or equal to 2.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix F, Table F-1, Items AP.SB.HAC.01 and 02. CBCN004
to Revision 002 provided this change.]
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10.2.3.1.4 Cask Tractor

The cask tractor, in conjunction with the cask transfer trailer, shall be designed to limit speed and preclude fuel
tank explosion (safety functions).

e The speed of the cask tractor shall be limited to 2.5 mph.

e The cask tractor fuel tank shall preclude fuel tank explosions.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items AP.RF.HAT.07 and 08 for the
Receipt Facility; Appendix D, Table D-1, Items AP.WH.HAT.07 and 08 for the WHF, and Appendix F, Table F-1,
Items AP.SB.HAT.01 and 02. These requirements are not listed for the CRCFs. CBCN004, CBCN009Y, and
CBCNO012 to Revision 002 provided this change.]

10.2.3.1.5 Site Transporter

The site transporter shall be designed to (a) protect against spurious movement, (b) limit speed, (c) preclude fuel
tank explosion, (d) reduce the severity of a drop, (e) protect against sliding impact and inducing stresses on the
waste container, and (f) protect against tipover of the site transporter (safety functions).

e The mean probability of spurious movement of the site transporter while the canister is being lifted or
lowered shall be less than or equal to 1.0 x 10-% per transfer.

e The speed of the site transporter shall be limited to 2.5 mph.

e The site transporter fuel tank shall preclude fuel tank explosions.

e The site transporter shall preclude a [vertical] drop of an aging overpack from a height greater than 3 ft
measured from the equipment base.

e The mean frequency of sliding impact of the site transporter into a wall and inducing stresses that can
breach a waste container [within the CRCFs, WHF, and the Receipt Facility] due to the spectrum of
seismic events shall be less than or equal to 2.0 X 10%%/yr.

e The mean frequency of tipover of the site transporter due to the spectrum of seismic events shall be less
than or equal to 2.0 x 109 /yr,

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items AP.RF.HAT.01 through 06 for the
Receipt Facility;, Appendix C, Table C-1, Items AP.CR.HAT.01 through 06 for the CRCFs; Appendix D, Table D-1,
Items AP.WH.HAT.01 through 06 for the WHF; and Appendix F, Table F-1, Items AP.SB.HAT.09 through 12.
CBCN004 and CBCNOO09 to Revision 002 provided this change.]

10.2.3.1.6 Horizontal Shielded Transfer Cask

The horizontal shielded transfer cask shall be designed to provide containment (safety function).
e The mean conditional probability of breach of a canister within a [horizontal transportation cask or]
horizontal STC resulting from:
-~ adrop shall be less than or equal to 1.0 x 10-% per drop,
-- adrop of a load onto the horizontal STC shall be less than or equal to 1.0 x 10 per drop, and
-~ aside impact or collision shall be less than or equal to 1.0 x 10-%% per impact.
--  the spectrum of fires shall be less than or equal to 2.0 x 10-% per fire event.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items DS.CR.23 and 30 for the CRCF;
Appendix D, Table D-1, Items DS.WH. 04 and 10 for the WHF,; Appendix F, Table F-1, Items AP.SB.HAC.03
through 05, and DS.SB.07. CBCN004 and CBCNO009 to Revision 002 provided this change.]

10.2.3.1.7 Cask Transfer Trailer

The cask transfer trailers, in conjunction with the cask tractor and transportation cask or horizontal STC, shall be
designed to preclude fuel tank explosion, limit speed, reduce severity of a drop, and preclude puncture of a canister
and cask (including due to impact) (safety functions).

e The cask transfer trailer fuel tank shall preclude fuel tank explosions.

e The cask transfer trailer shall preclude dropping a cask from a height greater than 6 ft measured from the
equipment base.
The cask transfer trailer shall preclude puncture of a due to collision.
The cask transfer trailer shall preclude puncture of canister by the hydraulic ram.
The speed of the cask transfer trailer shall be limited to 2.5 mph.
The cask transfer trailer shall be designed to preclude puncture of a [horizontal] transportation casks and
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horizontal STCs due to the spectrum of seismic events.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items AP.RF.HAT.09 through 12;
Appendix D, Table D-1, Items AP.WH.HAT.09 through 12 for the WHF, and Appendix F, Table F-1, Items
AP.SB.HAT.03 through 08. CBCN004, CBCN009, and CBCNO12 to Revision 002 provided this change.]

10.2.3.1.8 Aging Overpack

The AOs shall be designed to protect against direct exposure to personnel, protect against sliding of an AO, and
protect against tipover of the AO (safety functions).
e  The mean conditional probability of loss of shielding of the AO resulting from:
-- adrop shall be less than or equal to 1.0 x 10°% per drop in the Receipt Facility
-- adrop shall be less than or equal to 5.0 X 10-% per drop in the CRCFs, WHF, and Aging Facility
-- an impact or collision shall be less than or equal to 1.0 X 10-% per impact.
e The mean frequency of sliding of an AO with a waste container into another AO on the aging pad due to
the spectrum of seismic events shall be less than or equal to 5.0 x 10%/yr, and
e The mean frequency of tipover of the AO on the aging pad due to the spectrum of seismic events shall be
less than or equal to 5.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items AP.RF.HAC.01 and 02 for the
Receipt Facility; Appendix D, Table D-1, Items AP.WH.HAC.01 and 02 for the WHF, Appendix C, Table C-1,
Items AP.CR.HAC.01 and 02 for the CRCFs; and Appendix F, Table F-1, Items AP.SB.HAC.06 through 09. The
"protect against"” safety function means either "reduce the probability of" or "reduce the frequency of".
CBCN004, CBCNO009Y, and CBCNO12 to Revision 002 provided this change.]

10.2.3.1.9 Dual-Purpose Canister in Aging Overpack

DPCs (horizontal or vertically oriented) in AOs shall provide containment (safety functions).
e  The mean conditional probability of breach of a canister in an AO resulting from:
-- adrop shall be less than or equal to 1.0 x 109 per drop,
-- adrop of a load onto the DPC or AO shall be less than or equal to 1.0 x 109 per drop,
-~ aside impact of collision shall be less than or equal to 1.0 x 10-% per impact, and
-~ the spectrum of fires shall be less than or equal to 1.0 x 10-% per fire event.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items DS.RF .01 through 03 and
DS.RF.05; Appendix C, Table C-1, Items DS.CR.20 through 22 and DS.CR.24; Appendix D, Table D-1, Item
DS.WH.0I through 03 and DS.WH.05; and Appendix F, Table F-1, Items DS.SB.03, DS.SB.04 and 09. Criteria
not related to the Aging Facility (such as fires on casks) are not included here. CBCN004 and CBCNO0Y to
Revision 002 provided this change.]

10.2.3.1.10 TAD Canister in Aging Overpack

TAD canisters in AOs shall provide containment (safety function).
e  The mean conditional probability of breach of a canister in an AO resulting from:
-- adrop of the TAD canister shall be less than or equal to 1.0 x 109 per drop,
-- adrop of a load onto the TAD canister shall be less than or equal to 1.0 x 10°% per drop,
-~ aside impact of collision shall be less than or equal to 1.0 x 1098 per impact, and
-~ the spectrum of fires shall be less than or equal to 1.0 X 10% per fire event.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items DS.RF.07 through 09 and
DS.RF.11; Appendix C, Table C-1, Items DS.CR.26 through 28 and DS.CR.31,; Appendix D, Table D-1, Items
DS.WH.07 through 09 and DS.WH.11; and Appendix F, Table F-1, Items DS.SB.03, DS.SB.04, and DS.SB.09.
Criteria not related to the Aging Facility (such as fires on casks) are not included here. CBCN004 and CBCN009
to Revision 002 provided this change.]

10.2.3.1.11 DPCs in HAMs

DPCs (analyzed as a representative canister) in HAMs shall provide containment (safety function).
e The mean conditional probability of breach of a canister within a HAM resulting from:
-- acollision or side impact shall be less than or equal to 1.0 x 108 per event,
-- adrop of a load onto the HAM shall be less than or equal to 1.0 x 109 per drop,

000-3DR-MGRO0-00300-000-003 Page 160 of 330 October 2008



Basis of Design for the TAD Canister-Based Repository Design Concept

--  the spectrum of fires shall be less than or equal to 1.0 x 10% per fire event.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix F, Table F-1, Items DS.SB.05, 06, and 08. Although the
criterion was written for both TAD canisters and DPCs, TAD canisters are not to be aged in HAMs and therefore,
is removed from the text. CBCN004 to Revision 002 provided this change.]

10.2.3.2 Fire Hazard Analysis
The Aging Facility shall be designed and operated to minimize fire hazards consistent with the site Facility FHA.

[Derived engineering requirement dictates including this function based on a general need to minimize fire
hazards.]

10.2.3.3 Electrical Power

Continuous electrical power shall be provided to the Aging Facility for lighting, permanent sensors, and gate and
door controllers.

[DOE M 470.4-2 [DIRS 178562] Chapter VIL. 5.]
10.2.3.4 S&S Barriers

Barriers providing isolation of the aging pads are needed to control access of personnel, vehicles, and
materials/equipment to the aging pads from all areas including the Protected Area.

[10 CFR 73.51(d)(3) [DIRS 185680]. Since the Aging Facility is within S&S protected area fence/boundary
provided by the BOP, separate requirements are not needed here.]

10.2.3.5 External Hazards

TAD and DPC canisters shall remain intact while in the Aging Facility and the aging overpacks and HAMs shall be
designed to withstand the external hazards postulated at the repository.

[BCP YMP-2006-053 [DIRS 177483], Block 11, Page 7 of 1159.]
10.2.4 Miscellaneous Requirements

10.2.4.1 DCMIS Monitoring

Aging Facility conditions shall be continuously monitored via the digital control and management information
system (DCMIS).

[This is a derived requirement to ensure that appropriate waste form conditions are maintained. See Chapter 26.]

10.3 Conformance Verification
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Table 10-1. Aging Facility Conformance Verification

Ciiterion P relimi nary Verification Method
Number Description N/A | Analysis | Exam | Demo | Review | Test
10.21.1 Themal Cooling Accommodation X
10.2.1.2 Aging Spots X
10.2.1.3 Not Used -- - -- - - -
10.2.1.4 Not Used -- - -- - - -
10.2.1.5 Weight L oads X
10.2.1.6 Not Used - - -- - - -
10.21.7 TAD Canisters and DPCs X
10.2.1.8 Aging Pad Capadity X
10.2.2.1 Senvice Life X
10.2.2.2 Not Used -- - -- - - -
10.2.2.3 Owverpack Leak Rates X
10.2.2.4 Not Used -- - -- - - -
10.2.2.5 Aging Overpack Cooling X
10.2.2.6 Technology Capabilities X
10.22.7 Aging Integrity Capabilities X
10.2.3.1.1 Aging Pads X
10.2.3.1.2 Heliport Location X
10.2.3.1.3 HAM Structural Integrity X
10.2.3.1.4 Cask Tractor X
10.2.3.1.5 Site Transporter X
10.2.3.1.6 Horizontal Shielded Transfer Cask X
10.2.3.1.7 Cask Transfer Trailer X
10.2.3.1.8 Aging Overpack X
10.2.3.1.9 DualPurpose Canister in Aging Ovepack X
10.2.3.1.10 TAD Canisterin Aging Overpadck X
10.2.3.1.11 | DPCs in HAMs X
10.2.3.2 Fire Hazard Analysis X
10.2.3.3 Electrical Power X
10.2.3.4 S&S Barriers X
10.2.3.5 Extemal Hazards X
10.2.4.1 DCMIS Monitoring X
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11 DOE and Commercial Waste Package Systems
11.1 Overview

11.1.1 Introduction

The sealed waste package restricts the transport of radionuclides outside the waste package boundary before, as
well as after, repository closure and provides conditions necessary to maintain the physical and chemical stability
of the waste form. In conjunction with natural barriers and other engineered barriers, the sealed waste package
shall limit transport of radionuclides in a manner sufficient to meet long-term repository requirements.

The waste package provides physical support in concert with other systems and features to ensure adequate heat
transfer from the waste form. It prevents radioactive releases throughout the preclosure period even when exposed
to identified Category 1 and Category 2 event sequences. The waste package also retains the integrity of the waste
form as received at the repository by preserving it with an inert atmosphere. During normal handling operation the
waste package maintains the integrity of the waste form with a sufficiently rigid structure. The sealed waste
package prevents moderator intrusion, preventing criticality during preclosure.

After repository closure, the waste package is expected to assist in restricting radioactive releases for at least
10,000 years. Even after corrosion breaches the waste package allowing the drift environment to enter, waste
movement is impeded by the remaining parts of the waste package.

11.1.2 System Classification

The DOE and commercial waste package system has been classified as ITS because there are Category 2 event
sequences that rely on the waste package for radionuclide containment. The DOE standardized canisters, HLW
canisters, TAD canisters, and DPCs are ITS. The waste packages and TAD canisters are I[TWI.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 specifically provides the classification for
the system and Q-List (BSC 2008 [DIRS 180109]) for ITWI SSCs. CBCNO0O2 to Revision 002 provided this
change.]

11.2 Functional and Performance Requirements and Bases
11.2.1 Mission Requirements

11.2.1.1 Annual Receipt to Emplacement Rates

The DOE and commercial waste package system shall be capable of receiving SNF and HLW, mostly by rail, at
the repository system operating conditions and receipt rates as specified below:
1. To satisfy the Initial Operating Capability, in the first year of operations, the repository shall
a. Accept and receive 400 MTHM commercial SNF and HLW
b. Accept and receive 66 DOE SNF canisters and 193 DHLW canisters.
2. During years two through four of operations, the repository shall cumulatively:
a. Accept and receive at least 3,800 MTHM commercial SNF and HLW
b. Accept and receive at least 257 DOE SNF canisters and 1,143 DHLW canisters.
3. To satisfy the Full Operating Capability, in year five of operations, the repository shall:
a. Accept and receive 3,000 MTHM commercial SNF and HLW annually
b. Accept and receive 179 DOE SNF canisters and 763 DHLW canisters annually.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.J, and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1B.
Naval SNF canisters are not included in the DOE and commercial waste packages. The quantities of waste
packages for commercial SNF are not available due to the portion sent to Aging Facility. CBCN0O03 to Revision
002 provided the update to the MGR-RD.]

11.2.1.2 TAD Canisters

The TAD canisters will be as specified by the Transportation, Aging, and Disposal Canister System Performance
Specification (DOE 2007 [DIRS 181403]).

[The MGR-RD (DOE 2008 [DIRS 184999]), Sections 3.2.14.D and 3.2.14.E provides direction to include the TAD
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canisters. For specific TAD canister criteria, see Section 33.2.2. CBCN0OO3 to Revision 002 provided the update to
the MGR-RD.]

11.2.1.3 Line Loading

The DOE and commercial waste package design shall be capable of operating over a range of thermal conditions
and, in conjunction with the Subsurface Facility, shall be capable of allowing a maximum emplacement drift line
load (over any seven waste package segment) (linear thermal power) of up to 2.0 kW/m.

The waste package emplacement shall be within an envelope such that the emplacement of waste packages does
not exceed the other relevant thermal limits of mid-pillar temperature, drift wall temperature, waste package
temperature, and cladding temperature. The calculated Thermal Energy Density of any seven adjacent as-emplaced
waste packages shall not exceed 96°C at the mid-pillar calculated using mean host-rock thermal properties and
representative saturation levels for wet and dry conditions.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.12.D and Postclosure Modeling and Analysis Design
Parameters, Table 1, item # 05-03, (BSC 2008 [DIRS 183627]). The MGR-RD section cited has been revised by
CO Letter No. 08-007 (Peterson 2008 [DIRS 184939]) to provide for greater flexibility in the receipt and
processing of the incoming commercial waste stream. Waste package thermal power limits are referenced in
Criterion 11.2.2.5. CBCNO0O3 to Revision 002 provided the update to the MGR-RD.]

11.2.1.4 Not Used

11.2.1.5 TAD Neutron Absorber

The commercial SNF waste packages that provide for the disposal of TAD canister shall be designed and analyzed
recognizing that the TAD canisters will incorporate ASTM A887-89, Standard Specification for Borated Stainless
Steel Plate, Sheet, and Strip for Nuclear Application [DIRS 178058], Type 304B4 (boron content of 1.1 wt % to
1.2 wt %), Grade A (UNS S30464) into the TAD design as the neutron absorber material. Waste packages
containing CSNF shall be designed to manage criticality safety. The neutron absorber plates shall be at least 0.433
inches (11 mm thick) thick and contain between 1.1 to 1.2 wt % borated stainless steel manufactured through
powder metallurgy. Multiple plates may be used if corrosion assumptions (250 nm/year) are taken into for all
surfaces such that 6 mm remains after 10,000 years.

[Transportation, Aging, and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]),
Section 3.1.5(1) and (2). The need for sub-allocation to the waste package system was provided in Criterion
2.2.1.11. This criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.6.2.]

11.2.1.6 South Texas TAD

The waste package and the waste package closure system shall be designed to accommodate the South Texas TAD
canister, without modification, in accordance with the following criteria:
e The TAD Canister shall contain 12 fuel assemblies

e The TAD Canister shall be 230 inches long by 52 inches in diameter and shall weigh no greater than
100,000 pounds

e The waste package shall be 248 inches long by 63 inches in diameter and shall weigh no greater than
125,000 pounds.

[TMRB-2007-025 (BSC 2007 [DIRS 181499]), TMRB Decision Proposal, Activities Not to Preclude Handling of
South Texas Commercial Spent Nuclear Fuel in the Surface Facilities. Non-canister portions of the source
requirements are included in other system criteria.]

11.2.2 General Requirements

11.2.2.1 TAD Canister Capacity
The maximum capacity of the TAD canisters shall be 21 PWR assemblies or 44 BWR assemblies.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.F and BCP YMP-2006-053 [DIRS 177483], Block 11,
Page 12 of 1159. CBCNOO3 to Revision 002 provided the update to the MGR-RD.]
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11.2.2.2 lICD Volume 1 Compliance
The DOE and commercial waste package system shall comply with the agreements established under the [ICD

Volume 1 (DOE 2008 [DIRS 185688]) to ensure compatibility of HLW and DOE SNF waste forms with repository
surface facility and waste package interfaces, including canister interfaces.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.B and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1H.
CBCNO0O03 to Revision 002 provided the update to the MGR-RD and CBCNOOS to Revision 002 provided the update
to the IICD Volume 1.]

11.2.2.3 Waste Package Dimensions

The commercial SNF waste package shall be designed to the TAD canister dimensions in accordance with the
Transportation, Aging and Disposal Canister System Performance Specification (DOE 2007 [DIRS 181403]).

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.G and Transportation, Aging and Disposal Canister System
Performance Specification (DOE 2007 [DIRS 181403]. CBCN003 and CBCNO12 to Revision 002 provided the
update to the MGR-RD.]

11.2.2.4 Environmental Conditions

The sealed waste package environment shall provide conditions that maintain waste form characteristics that
restrict transport of radionuclides. The waste package shall meet the following temperature criteria for all
zirconium clad commercial fuel:

o In Surface facilities, normal conditions - 400°C

e For off-normal conditions - 570°C

[Although these statements are not explicit in 10 CFR 63.113(b) and (c) [DIRS 185674], the CFR allows deriving
the statement that the WP will restrict transport. This requirement is a function of the waste form in concert with
the naval canister design and operations that correspond to a valid thermal operating strategy for the repository.]

11.2.2.5 Waste Package Thermal Power

The DOE and commercial waste package design shall be capable of allowing the disposing of the waste forms with
a maximum thermal power of up to 18.0 kW.

The waste package emplacement shall be within an envelope such that the emplacement of waste packages does
not exceed the other relevant thermal limits of mid-pillar temperature, drift wall temperature, waste package
temperature, and cladding temperature. The calculated Thermal Energy Density of any seven adjacent as-emplaced
waste packages shall not exceed 96°C at the mid-pillar calculated using mean host-rock thermal properties and
representative saturation levels for wet and dry conditions.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.12.C. The MGR-RD section cited has been revised by CO
Letter No. 08-007 (Peterson 2008 [DIRS 184939]) to provide for greater flexibility in the receipt and processing of
the incoming waste stream. Emplacement drift line loading limits are referenced in Criterion 11.2.1.3. CBCN003
to Revision 002 provided the update to the MGR-RD .]

11.2.2.6 Retrieval Requirements
The waste package shall be designed to permit retrieval at any time up to 50 years after waste emplacement

operations are initiated, or until the completion of a performance confirmation program and NRC review of the
information obtained from such program.

[10 CFR 63.111(e)(1) [DIRS 185674] as flowed down through the MGR-RD (DOE 2008 [DIRS 184999]), Section
3.1.1.AN. Allocation is made to the repository, Subsurface Facility, Waste Packages, and emplacement retrieval.
CBCNO0O03 to Revision 002 provided this change.]

11.2.2.7 Waste Package/HLW Canister Interface

The DOE waste packages shall be designed and procured to accommodate the following HLW canisters:
e SRS HLW canister, nominal outside diameter (OD) of 24 in. (61 cm), nominal overall height of 118 in.
(3.00 m), maximum individual loaded canister weight of 5,512 1b (2,500 kg), canister material of Stainless
Steel Type 304L -expected canisters 7,347,
¢ Hanford Site (Long) HLW, nominal OD of 24 in. (61 cm), nominal overall height of 180 in. (4.57 m),
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maximum individual loaded canister weight of 9,260 1b (4,200 kg), canister material of Stainless Steel Type
304L -expected canisters 14,500,

e INL, nominal OD of 24 in. (61 cm), nominal overall height of 118 in. (3.00 m), maximum individual loaded
canister weight of 5,512 Ib (2,500 kg), canister material of Stainless Steel Type 304L, expected canisters-not
specified, and

e WVDP, nominal OD of 24 in. (61 cm), nominal overall height of 118 in. (3.00 m), maximum individual
loaded canister weight of 5,512 1b (2,500 kg), canister material of Stainless Steel Type 304L -expected
canisters 300.

[MGR-RD [(DOE 2008 [DIRS 184999]), Section 3.1.1.P and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F
(which calls for a select set of canister types). The HLW canister characteristics are obtained from IICD Volume 1
(DOE 2008 [DIRS 185688]), Sections 13.1-13.4, and Figures C-7 through C-9. IICD Table A-1, Items I-25
through 1-27 and 1-33 also show waste package interfaces. CBCN0OO3 to Revision 002 provided the update to the
MGR-RD and CBCNOOS to Revision 002 provided the update to the IICD Volume 1.]

11.2.2.8 Waste Package/DOE SNF Canister Sizing

The DOE waste packages shall be designed and procured to accommodate the following DOE SNF canisters:
e NSNFP 18 in. x 10 ft, maximum diameter 18.68 in. (474.2 mm), maximum length 118.11 in. (3,000 mm),
maximum weight 5,005 1b (2,271 kg), material Stainless Steel Type 316L
e NSNFP 18 in. x 15 ft, maximum diameter 18.74 in. (476.0 mm), maximum length 179.92 in. (4,570 mm),
maximum weight 6,000 1b (2,721 kg), material Stainless Steel Type 316L
e NSNFP 24 in. x 10 ft, maximum diameter 24.80 in. (629.9 mm), maximum length 118.11 in. (3,000 mm),
maximum weight 8,996 1b (4,080 kg), material Stainless Steel Type 316L
e NSNFP 24 in. x 15 ft, maximum diameter 24.87 in. (631.7 mm), maximum length 179.92 in. (4,569.9 mm),
maximum weight 10,000 Ib (4,535 kg), material Stainless Steel Type 316L
e MCO 25 in. x 14 ft, maximum diameter 25.51 in. (642.87 mm), maximum length 166.435 in. (4,227.5 mm),
maximum weight 19,642 1b (8,909.6 kg), material Stainless Steel Type 304L.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.1.P, and CRD (DOE 2007 [DIRS 182960]), Section 3.2.1F
(which calls for a select set of canister types). The DOE SNF canister characteristics are obtained from IICD
Volume 1 (DOE 2008 [DIRS 185688]), Sections 10.1 and 10.2, and Figures C-3 and C-4 for SNF canister
characteristics and C-5 for MCO characteristics. Interface parameters are shown on IICD Table A-1, Items I-6, I-
7, 1-10, I-11, and I-15. CBCNOO3 to Revision 002 provided the update to the MGR-RD and CBCNOOS to Revision
002 provided the update to the IICD Volume 1.]

11.2.2.8.1 DOE SNF Standardized Canister Characteristics

The DOE waste packages shall be designed and procured to accommodate loaded DOE SNF Standardized canisters
with the following characteristics:

e capable of standing upright on a flat, horizontal surface and,

o with their impact-absorbing skirts, are right-circular cylinders.

[LICD Volume 1 (DOE 2008 [DIRS 185688]), Section 10.1.1. Although additional source text discusses waste
package loading positions, the text does not constitute requirements. CBCNOOS to Revision 002 provided the
update to the IICD Volume 1.]

11.2.2.9 Waste Package Fabrication Welding and Defects

The waste package outer corrosion barrier cylinder shall be fabricated from no more than 3 sections with
longitudinal welds offset. The waste package will be inspected and evaluated, per applicable criteria, at the
fabrication location and upon receipt at the repository location.

The waste package fabrication welds shall be conducted in accordance with standard nuclear industry requirements.
The waste package outer corrosion barrier fabrication welds shall be nondestructively examined by radiographic
examination, and ultrasonic testing (UT), for flaws equal to or greater than 1/16 inch or as required by the
applicable specification. Outer corrosion barrier fabrication welds shall also be examined using liquid penetrant
per the applicable specification.

Fabrication welding flaws 1/16 inch and greater for the outer corrosion barrier shall be repaired, and criteria for
acceptable marring shall be followed, in accordance with written procedures that have been accepted by the design
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organization prior to their usage.

The welding techniques for the fabrication welds shall be constrained to GMAW (gas metal arc welding) except for
short-circuiting mode, and automated GTAW (gas tungsten arc welding) for Alloy 22 (UNS N06022) material,
limited to <45 kJ/in.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 03-12, # 03-
13, #03-14, and # 03-15.]

11.2.2.10 Waste Package Composition

The waste package inner vessel shall have one closure lid and be made of Stainless Steel Type 316 and the waste
package outer corrosion barrier shall have one closure lid and be made of Alloy 22. The waste package outer
barrier shall be comprised of Alloy 22 with a minimum thickness of 25 mm for codisposal and TAD waste
packages.

For postclosure mechanical calculations and analysis, a corrosion allowance of at least 2mm per side shall be
accounted for on exposed waste package surfaces. Calculations will be performed using material properties at 150°
C or greater.

The waste package Alloy 22 will be manufactured to ASTM B 575-99a [DIRS 147465] with the additional more
restrictive, elemental and chemical composition allowable specifications:

(a) Cr=20.0% to 21.4%,

(b) Mo =12.5% to 13.5%

(c) W=2.51t03.0%

(d) Fe = 2.0 to 4.5%.

[TMRB-2006-016 (BSC 2005 [DIRS 182038]) approves deleting the inner Alloy-22 closure lid and maintaining the
overall length of the waste package. Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS
183627]), Table 1, items # 03-03 and # 03-19. The corrosion allowance is provided by the Postclosure Modeling
and Analyses Design Parameters, Table 1, items # 03-07. Although ASTM B 575-99a [DIRS 147465] is a material
specification and would not normally be a reference, it is given credit in Postclosure Analysis. Corrosion
allowance thickness for postclosure performance modeling will be demonstrated by the Lead Laboratory.]

11.2.2.11 Canister Lifting Features

Waste packages shall be designed to accommodate canisters designed to support their own weight and that of their
contents for multiple vertical lifts and horizontal translations while suspended from above via their lifting features.

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.2. Similar requirement addressed in Section 13.2.1.2.24.

Capabilities of the canister are for interface information only and not for waste package demonstration of
compliance.]

11.2.2.12 Canister Thermal Output

The DOE waste packages shall be designed to accommodate DOE SNF canisters that have thermal outputs at the
time of acceptance into the repository less than 1,970 W (6,720 BTU/hr).

[WASRD (DOE 2007 [DIRS 169992]), Section 4.3.9.]
11.2.2.13 Not Used

11.2.2.14 Not Used
11.2.2.15 Not Used
11.2.2.16 Not Used
11.2.2.17 Not Used
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11.2.2.18 Cladding Temperature Limit

Cladding temperature for DOE SNF of commercial origin placed in disposable multi-element canisters shall not
exceed:

1. 350°C for zirconium alloy-clad assemblies (to prevent damage from creep or hydride reorientation).

2. 400°C for stainless steel-clad assemblies.

Commercial waste packages shall be designed so that CSNF cladding shall not exceed a maximum temperature of
350°C upon emplacement (to prevent damage from creep or hydride reorientation). For off-normal and accident
conditions, the maximum cladding temperature shall not exceed 570°C.

[WASRD (DOE 2007 [DIRS 169992]), Sections 4.3.10 provides for the cladding protection of DOE SNF of
commercial origin. DOE requirement does not apply to commercial SNF. Postclosure Modeling and Analyses
Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 04-05 provides for the CSNF criteria. Interim
Staff Guidance 11 (NRC 2003 [DIRS 170332], page 3, Items 2 and 3) limits thermal cycling of a nuclear
component with more than a 65°C temperature difference to no more than 10 cycles and provide the limitation of
cladding temperature for off-normal or accident condition. This requirement is a function of the waste form in
concert with the canister design and operations that correspond to a valid thermal operating strategy for the

repository.]
11.2.2.19 HLW Canister Characteristics

DOE waste packages shall be designed to accommodate the HLW form, which meets the following characteristics:
e  Stands upright without support on a flat horizontal surface.
e  Fits without forcing into a right-circular, cylindrical cavity (64 cm diameter and 3.01 m length or
alternatively 64 cm diameter and 4.51 m in length).
e Weight not to exceed 9,260 1b (4,200 kg).
e Total heat generation rates for canisters containing HLW not to exceed 1,500 watts per canister at the year
of shipment.

[WASRD (DOE 2007 [DIRS 169992]), Sections 4.8.3, 4.8.4, and 4.8.13. "Request for Updated U.S. Department of
Energy (DOE) Canister Thermal Output Limits in Support of Repository Design (EM-FMDP-06-006)," (Arenaz
2006 [DIRS 176668]) identified the expected thermal maximums. Although the WASRD Section 4.8.3 identifies a
free-standing HLW canister height as 4.51 m, this is distinctly different than the nominal height of 4.57 m that is
identified in Criterion 11.2.2.7. Note that the nominal height is actually larger than the allowable free-standing
height. This dimension also happens to be different than the waste package interface cavity length documented in
Criterion 11.2.2.7 citation to Figures C-7 through C-9 of the IICD Volume 1 (DOE 2008 [DIRS 185688]).
CBCNOO0S to Revision 002 provided the update to the IICD Volume 1.]

11.2.2.20 Not Used
11.2.2.21 Not Used
11.2.2.22 Waste Package Inventories

Each waste package configuration shall be loaded with one of the following combinations:
(a) Two HLW glass canisters and two N-Reactor MCOs (short loading allowed),
(b) Five HLW glass canisters (including no more than 1 LaBS glass canister) and one DOE SNF canister in
the center position (short loading allowed),
(c) One 24-in. DOE SNF canister and four HLW canisters (center position empty and no LaBS glass
canisters) (short loading allowed), or
(d) One CSNF TAD canister.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 04-07.
Naval SFC has been allocated to Criterion 12.2.1.4. IICD Volume I (DOE 2008 [DIRS 185688], Section 10.1.1
provides specific statements about only loading one DOE SNF standardized canister in a waste package (items c
and d). This criterion also satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.5.1 as identifying alternate
configurations. Spacers may be used as necessary to accommodate various lengths. CBCN0OOS to Revision 002
provided the update to the [ICD Volume 1.]
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11.2.2.23 HLW Glass Canister Temperature

The waste package shall be designed to maintain the maximum HLW glass temperature to less than 400°C.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 04-06.]

11.2.2.24 Waste Package Surface Temperature

The waste package surface temperature shall be kept below 300°C for the first 500 years and below 200°C for the
next 9,500 years to eliminate postclosure issues (i.e. phase stability).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 06-03.
Performance of the waste package in postclosure will be demonstrated by the Lead Laboratory.]

11.2.3 Safety and Protection Requirements
11.2.3.1 DOE and Commercial Waste Package NSDB Requirements
11.2.3.1.1 Waste Package Integrity

The DOE and commercial waste package shall be designed to provide containment (safety function).
e The mean conditional probability of breach of a sealed waste package resulting from:

-~ aside impact shall be less than or equal to 1.0 x 10 per impact,

-- adrop of a load onto the waste package shall be less than or equal to 1.0 X 10-% per drop,

-~ an end-on impact or collision shall be less than or equal to 1.0 x 10-% per impact

-- while inside a TEV, the end-on-impact or collision shall be less than or equal to 1.0 x 10-% per
impact, and

-- the spectrum of fires while contained within a sealed waste package shall be less than or equal to 3.0
% 10"% per fire event in the Subsurface Facility.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items DS.IH.01 through 03 for the IHF;
Appendix C, Table C-1, Items DS.CR.01 through 03 for the CRCF’s, and Appendix G, Table G-1, Items DS.SS.01
through 04 for the Subsurface Facility. CBCN0OO07 and CBCN009 to Revision 002 provided this change.]

11.2.3.1.2 Waste Package Subsurface Impacts
The DOE and commercial waste package system shall be designed to protect against rockfall breaching a waste
package and protect against a waste package breach due to seismic vibratory motion in an emplacement drift
(safety functions).
e The mean frequency of breach of the waste package from:
-- arockfall due to the spectrum of seismic events shall be less than or equal to 1.0 x 10-%/yr.
--  vibratory motion impacts in an emplacement drift due to the spectrum of seismic events shall be less
than or equal to 1.0 X 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]) Appendix G, Table G-1, Items DS.SS.05 and 06. CBCNOO7 to
Revision 002 provided this change.]

11.2.3.1.3 Radiological Exposure Information

The engineered barrier system shall be designed so that, working in combination with natural barriers, there is
reasonable expectation that, for 10,000 years following disposal, the reasonably maximally exposed individual
receives no more than an annual dose of 15 mrem (0.15 mSv) from releases from the undisturbed Yucca Mountain
disposal system.

For the protection of ground water, working in combination with natural barriers and other engineered barriers, the
DOE and commercial waste package shall be designed so that there is reasonable expectation that, for 10,000 years
of undisturbed performance after disposal, releases of radionuclides from waste in the Yucca Mountain disposal
system into the accessible environment will not cause the level of radioactivity in the representative volume of
ground water to exceed the following limits:

e Combined radium-226 and radium-228 are less than 5 picocuries per liter (including natural background)
e Gross alpha activity (including radium-226 but excluding radon and uranium) is less than 15 picocuries per
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liter (including natural background)

e Combined beta and photon emitting radionuclides are less than 4 mrem (0.04 mSv) per year to the whole
body or any organ, based on drinking 2 liters of water per day from the representative volume (excluding
natural background).

[10 CFR 63.113(b) and 10 CFR 63.113(c) for first paragraph and 10 CFR 63.113(c) and 10 CFR 63.331 [DIRS
185674], Table 1 for the second paragraph and bullets. This statement is a requirement for the Total System
Performance Assessment. Although the waste package design is analyzed in the assessment, this requirement is not
a requirement on the waste package design. Performance of the waste package in postclosure will be
demonstrated by the Lead Laboratory.]

11.2.3.1.4 Waste Package Inerting

All waste packages shall be vacuum dried and backfilled with helium in a manner consistent with that described in
Standard Review Plan for Dry Cask Storage Systems, NUREG-1536 (NRC 1997 [DIRS 101903]), Section 8.V.1.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-26. TAD
canister inerting is included in Chapter 29.]

11.2.3.2 Defense HLW/DOE SNF Disposable Canister NSDB Requirements

Although DOE SNF disposable canisters are not under the production control of the repository, the following
requirements are to communicate their capability to the repository. The statements in this subsection are not
requirements on the waste package design. The waste package design does not have to show compliance with
these requirements.

11.2.3.2.1 DOE Standardized Canisters

To work in conjunction with the defense HLW/DOE SNF codisposal waste package, the DOE standardized
canisters shall be designed to provide containment (safety function).
e The mean conditional probability of breach of a DOE standardized canister in the CRCFs resulting from:
-~ adrop of the canister shall be less than or equal to 1.0 X 10 per drop,
-- adrop of a load onto the canister shall be less than or equal to 1.0 x 10 per drop.
-- aside impact or collision shall be less than or equal to 1.0 x 10-% per impact, and
-~ the spectrum of fires while within a waste package shall be less than or equal to 3.0 x 10-% per fire
event.
e The mean conditional probability of breach of a DOE standardized canister, given the drop of an HLW
canister onto the DOE standardized canister, shall be less than or equal to 1.0 x 10°% per drop.
e The mean conditional probability of breach of a DOE Standardized canister, given the drop of another
DOE standardized canister onto the first canister, shall be less than or equal to 1.0 x 10 per drop.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix C, Table C-1, Items DS.CR.04 through 07, and items
DS.CR.10 and DS.CR.11 for the CRCFs. Criteria for the DOE SNF canisters that are not related to the waste
package are addressed in the mechanical handling requirements (see Chapter 13). CBCN007, CBCN009Y and
CBCNO012 to Revision 002 provided this change.]

11.2.3.2.2 Defense HLW Canisters

Although the HLW canisters are not provided by the repository, in conjunction with the waste package system, the
defense HLW canisters shall be designed to provide containment (safety function).
e  The mean conditional probability of breach of a HLW canister in the IHF and the CRCFs resulting from:
-- a drop of the canister shall be less than or equal to 3.0 x 1092 per drop
-- a side impact or collision shall be less than or equal to 1.0 x 10 per drop
-- the spectrum of fires while contained within a waste package shall be less than or equal to 3.0 x 1004
per fire event
-- the spectrum of fires while contained within a cask shall be less than or equal to 2.0 x 10-% per fire
event
-- (for CRCFs only) a drop of a load onto the canister shall be less than or equal to 3.0 x 1092 per drop.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items DS.IH.04 through 07; Appendix C,
Table C-1, Items DS.CR.12 through 16. Criteria for the HLW canisters that are not related to the waste package
(such as cask fires) are addressed in the mechanical handling requirements (see Chapter 13). CBCNO07 and
CBCNO09 to Revision 002 provided this change.]
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11.2.3.3 Canistered Commercial SNF NSDB Requirements

11.2.3.3.1 DPCs

Although DPCs are not provided by the repository, in conjunction with the waste package system, the DPC
(analyzed as a representative canister) shall be designed to provide containment (safety function).
e The mean conditional probability of breach of a canister resulting from a:
-- drop of the canister shall be less than or equal to 1.0 x 10 per drop,
-~ drop of a load onto a canister shall be less than or equal to 1.0 x 10-% per drop, and
-~ side impact or collision shall be less than or equal to 1.0 x 10-% per impact.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items DS.RF.01 through 03, Appendix C,
Table C-1, Items DS.CR.20 through 22; and Appendix D, Table D-1, Items DS.WH.01 through 03. Criteria for the
DPCs that are not related to the waste package (such as when in casks) are addressed in the mechanical handling
requirements (see Chapter 13). CBCN0O07 and CBCN009 to Revision 002 provided this change.]

11.2.3.3.2 TAD Canisters

The TAD canister (analyzed as a representative canister) shall be designed to provide for containment (safety
function).
e The mean conditional probability of breach of a canister resulting from a:
-- drop of the canister shall be less than or equal to 1.0 x 10 per drop,
-~ drop of a load onto the canister shall be less than or equal to 1.0 x 10 per drop, and
-~ side impact or collision shall be less than or equal to 1.0 x 10-% per impact.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix E, Table E-1, Items DS.RF.07 through 09, Appendix C,
Table C-1, Items DS.CR.26 through 28; and Appendix D, Table D-1, Items DS.WH.07 through 09. Criteria for the
TAD canisters that are not related to the waste package (such as when in a cask) are addressed in the mechanical
handling requirements (see Chapter 13). CBCN007 and CBCNO09 to Revision 002 provided this change.]

11.2.4 Miscellaneous Requirements

11.2.4.1 Waste Package Longitudinal Gap

The difference between the inner vessel overall length and the outer corrosion barrier cavity length, from the top
surface of the interface ring to the bottom surface of the top lid, shall be a minimum of 30 mm.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-05.]

11.2.4.2 Source Terms

The PWR and BWR source terms used for the design of the commercial waste packages shall be maintained in the
following IEDs:

D&E/RIT IED - PWR and BWR Source Term, 000-IED-MGR0-00101-000-00A (BSC 2004 [DIRS 171407])
D&E/RIT IED - PWR and BWR Source Term, 000-IED-MGR0-00102-000-00A (BSC 2004 [DIRS 171502])
D&E/RIT IED - PWR and BWR Source Term, 000-IED-MGR0-00103-000-00A (BSC 2004 [DIRS 171503])
D&E/RIT IED - PWR and BWR Source Term, 000-IED-MGR0-00104-000-00A (BSC 2004 [DIRS 171435])
D&E/RIT IED - PWR and BWR Source Term [Sheet 5], 000-IED-MGR0-00105-000-00A (BSC 2004 [DIRS
1780507)

® D&E/RIT IED - PWR and BWR Source Term, 000-IED-MGRO0-00106-000-00A (BSC 2004 [DIRS 171436])

[These IEDs describe the source terms used in the design of the commercial SNF waste packages transmitted to
Performance Assessment organization. TMRB 2004-045 (BSC 2004 [DIRS 182041]) provided direction to develop
the IEDs listed above.]

11.2.4.3 Waste Package Characteristics

The characteristics and interfaces of the commercial SNF waste packages shall be maintained in the following
IEDs:

e [ED Waste Package Configuration, 800-IED-WIS0-02101-000 Rev 00B (BSC 2007 [DIRS 182928])
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o [ED Waste Package Characteristics - 1999 Design Basis Waste Stream, 800-IED-WIS0-01401-000-00B
(BSC 2007 [DIRS 1831057)

e [ED Waste Package Decay Heat Generation-TSPA Modeling Basis, 800-IED-WIS0-00702-000-00A (BSC
2007 [DIRS 183016])

o [ED Waste Package Decay Heat Generation Design Basis and Thermal Information, 800-IED-WISO[]
00801-000-00B (BSC 2007 [DIRS 1804497])

e [ED Seismic and Seismic Consequence Data, 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
1850557)

e [ED Waste Package Radiation Characteristics, 800-IED-WIS0-01301-000-00C (BSC 2007 [DIRS 183104])
e [ED Waste Package Weld Characteristics [Sheet 1 of 1], 800-IED-WIS0-01001-000-00A (BSC 2005 [DIRS
177531))

o [ED Emplacement Drift Configuration and Environment, 800-IED-MGR0-00501-000 Rev 00B (BSC 2007
[DIRS 180412])

e [ED Emplacement Drift Invert, 800-IED-MGR0-00601-000-00C (BSC 2008 [DIRS 185054])

e [ED Interlocking Drip Shield, 800-IED-SSE0-00101-000-00D (BSC 2008 [DIRS 185702])

The interface control mechanism for the emplaced waste packages shall be controlled through the Emplacement
Drift Configuration and Environment IED. Also, the interface for the waste package component masses and weld
volumes shall be controlled through the Waste Package Configuration IED.

The interface control mechanism for the waste packages in the LA-design inventory, including quantities,
dimensions, materials, and characteristics is the Waste Package Configuration IED(s). Materials that have not been
previously analyzed and included in the Waste Package Configuration IEDs shall not be placed in the waste
package, or in the TAD canister that will be placed into the waste package.

The interface control mechanism for the design basis bounding dose rate calculations for waste packages and
representative neutron flux shall be controlled through the Waste Package Radiation Characteristics IED. The
interface control mechanisms for the postclosure design basis waste package decay heat shall be controlled through
the Waste Package Decay Heat Generation IEDs.

[These IEDs describe characteristics of the commercial SNF waste packages transmitted to the Lead Laboratory
organization. The following TMRB Decision Proposals provide Lead Lab and Engineering agreements for IEDs:
TMRB-2004-086 (BSC 2004 [DIRS 182049]), 800-IED-WIS0-00801-000-00B and 800-IED-WIS0-01001-000-004,
TMRB 2007-009 (BSC 2007 [DIRS 185061]) and TMRB-2007-017 (BSC 2007 [DIRS 185062] for 800-1ED-
MGR0-00501-000 Rev 00B, TMRB-2007-052 (BSC 2007 [DIRS 184484]) for 800-IED-WIS0-00702-000-004 and
800-IED-WIS0-02101-000-00B, TMRB-2007-055 (BSC 2007 [DIRS 184487]) for 800-IED-WIS0-01401-000-00B,
TMRB-2008-004 Rev 01 (BSC 2008 [DIRS 185596]) for 800-IED-MGR0-00601-000-00C, TMRB-2007-056 (BSC
2007 [DIRS 184645]) for 800-IED-WIS0-01301-000-00C, TMRB-2008-060 (BSC 2008 [DIRS 185736] for 800-
IED-SSE0-00101-000 Rev 00D, and TMRB-2008-013 (BSC 2008 [DIRS 185597]) for 800-IED-MGR0-00701-000
Rev 00C. Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items #
02-01, # 03-01, #03-02,# 03-08, # 03-10, # 03-11 and # 04-09. ]

11.2.4.4 Waste Package Radial Gap

The difference between the waste package inner vessel outer diameter and outer corrosion barrier inner diameter
shall be 2 mm and a maximum of 10 mm for the as-fabricated package.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-04.]

11.2.4.5 Waste Package Internal Pressurization

The waste package shall be designed to accommodate internal pressurization of the waste package including effects
of a high temperature of 350°C and fuel rod gas release.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-06. For
the purpose of design, the designed, sealed waste package will accommodate these conditions for the as-fabricated
conditions.]
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11.2.4.6 Waste Package Closure Welding and Inspection

The waste package closure welds shall be conducted in accordance with standard nuclear industry requirements.
a) The Alloy 22 outer lid will be sealed utilizing the gas tungsten arc weld (GTAW) process, limited to <45
kJ/in. The weld mass shall be less than 0.104 Ib/in (18.5 g/cm) of weld.
b) The Alloy 22 outer lid weld will be nondestructively examined using VT, ET, and UT. Flaws greater than
1/16” shall be repaired.
¢) The Alloy 22 outer lid weld will be stress mitigated using low-plasticity burnishing to a compressive depth
of at least 3 mm.
d) Process control to ensure there has been adequate stress mitigation on the welds will be performed.
Following the stress mitigation, the final closure weld will be reexamined using VT, ET, and UT.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-17. This
criterion also partially satisfies PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.27.]

11.2.4.7 Waste Package Annealing

After fabrication and before inserting the inner vessel, the waste package outer corrosion barrier shall be solution
annealed and quenched.
a) The minimum time for solution annealing will be 20 minutes at 2,050°F +50°F / -0°F (1,121°C + 28°C [
0°C).
b) The waste package shall be quenched at a rate greater than 275°F (153°C) per minute to below 700°F (371°
O).
¢) The annealing-induced oxide film shall be removed by means of electrochemical polishing or grit blasting.
d) After solution annealing and quenching, the waste package surface temperature will be kept below 300°C
to eliminate postclosure issues (i.e., phase stability), except for short-term exposure (closure lid welding, etc.).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-16.]
11.2.4.8 Waste Package Surface Defects

The waste package shall be certified as suitable for emplacement by process control and/or inspection to ensure
surface marring is acceptable per derived internal constraint. The surface marring constraints are: The damage to
the waste package corrosion barrier that displaces material (i.e. scratches) shall be limited to 1/16 in (1.6 mm) in
depth. Modifications to the waste package corrosion barrier that deform the surface, but do not remove material
(i.e. dents), shall not leave residual tensile stresses greater than 257 MPa.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-18. The
outer corrosion barrier shall be repaired, and criteria for acceptable marring shall be followed, in accordance
with written procedures that have been accepted by the design organization prior to their usage. Internal
constraints are defined in the Postclosure Modeling document.]

11.2.4.9 Waste Package Surface Finish

The waste package surface finish shall be specified to have a nominal roughness average of 125 microinches or
better as defined in ASME B46.1-2002 [DIRS 166013].

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-23. The
outer corrosion barrier shall be repaired, and criteria for acceptable marring shall be followed, in accordance
with written procedures that have been accepted by the design organization prior to their usage. Although ASME
B46.1 is an industry standard normally put in design criteria and not a requirement, it is credited in the
postclosure analysis.]

11.2.4.10 Not Used
11.2.4.11 Waste Package Handling

The waste package shall be handled in a controlled manner during fabrication, handling, transport, storage,
emplacement, installation, operation, and closure activities to minimize damage; surface contamination; and
exposure to adverse substances.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 03-21. The
term "surface contamination” as used in this criterion does not refer to radiological contamination. It refers to
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detrimental compounds, chemicals or elements that could degrade or damage the surface of the waste packages.]

11.2.4.12 Waste Package Sealing

The waste package closure systems operations shall be controlled. The waste package sealing process shall be
remotely controlled in a manner that ensures safe waste package closure.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.33.]
11.2.4.13 Waste Package Welding

The waste package lids and inerting caps shall be welded. The welding process shall be conducted in a manner to
meet weld requirements.

[PO&PR (BSC 2008 [DIRS 185008]), Section 2.2.34.]
11.2.4.14 Waste Package Worst-Case Dose Rate

The waste package containing the TAD canister with 21-PWR fuel assemblies shall represent the worst-case dose
rate (80 GWd/MTU burnup, 5% U-235 enrichment and 5 years decay).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, items # 03-09 and
#04-03.]

11.3 Conformance Verification
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Table 11-1. DOE and Commercial Waste Package System Conformance Verification

Criterion Preliminary Verification Method
Number Description NA | Analysis Exam Demo Review Test
11.21.1 Annual Re ceipt to Emplacement X
Rates
11.2.1.2 TAD Canisters X
11.2.1.3 Line Loading X
11214 Not Used - -- - -- -- --
11.21.5 TAD Neutron Absorber X
11.21.6 South Texas TAD X
11.2.21 TAD Canister Capacity X
11.2.2.2 IICD Volume 1 Compliance X
11.2.2.3 Waste Package Dimensions X
11.2.2.4 Environmental Conditions X
11.2.2.5 Waste Package Themmal P ower X
11.2.2.6 Retrieval Requirements X
11.22.7 Waste Package/HLW Canister X
Interface
11.2.2.8 Waste Package/DOE SNF Canister X
Sizing
11.22.8.1 DOE SNF Standardized Canister X
Characteristics
11.2.29 Waste Package Fabrication Welding X
and Defects
11.2.210 Waste Package Composition X
11.2.2.11 Canister Lifting Features X
112212 Canister Thermal Output X
11.2.213 Not Used — -- — -- -- --
11.2.2.14 Not Used — -- — -- -- --
11.2215 Not Used - -- - -- -- --
11.22.16 Not Used - -- - -- -- --
11.2217 Not Used - -- - -- -- --
112218 Cladding Temperature Limit X
11.2219 HLW Canister Characteristics X
11.2.2.20 Not Used — -- — -- -- --
11.2.2.21 Not Used — -- — -- -- --
11.22.22 Waste Package Inventories X
11.22.23 HLW Glass Canister Temperature X
11.2.2.24 Waste Package Surface Temperature X
11.2.3.1.1 Waste Package Integrity X
11.23.1.2 Waste Package Subsurface Impacts X
11.2.3.1.3 Radiological Exposure Information X
11.2.3.1.4 Waste Package Inerting X
11.2.3.2.1 DOE Standardized Canisters X
11.232.2 Defense HLW Canisters X
11.23.3.1 DPCs X
11.23.3.2 TAD Canisters X
11.241 Waste Package Longitudinal Gap X
11.24.2 Source Tems X
11.24.3 Waste Package Characteristics X
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Table 11-1. DOE and Commercial Waste Package System Conformance Verification
(Continued)
Ciiterion Preliminary Verification Method
Number Description N/A | Analysis Exam Demo Review Test
11.24 4 Waste Package Radial Gap X
11.24.5 Waste Package Intemal Pressurization X
11.24.6 Waste Package Closure Welding and X
Inspection
11247 Waste Package Annealing X
11.24.8 Waste Package Surface Defects X
11.24.9 Waste Package Surface Finish X
11.24.10 Not Used -— - -- - — -—
11.24.11 Waste Package Handling X
11.24.12 Waste Package Sealing X
11.2.4.13 Waste Package Welding X
11.24 .14 Waste Package Worst-Case Dose X
Rate
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12 Naval SNF Waste Package System
12.1 Overview

12.1.1 Introduction

Sealed waste packages restrict the transport of radionuclides to the outside of the waste package boundary after
repository closure and provide conditions necessary to maintain the physical and chemical stability of the waste
form. In conjunction with natural barriers and other engineered barriers, sealed waste packages will limit transport
of radionuclides in a manner sufficient to meet long-term repository requirements.

The waste package provides physical support for and ensures adequate heat transfer from the waste form and
prevents radioactive releases throughout the preclosure period even when exposed to identified Category 1 and
Category 2 event sequences. The waste package also retains the integrity of the naval SNF canister as received at
the repository by preserving it with an inert atmosphere and a sufficiently rigid structure of the waste package. The
primary components of the naval SNF waste package system are the inner vessel to hold the naval SNF canister,
the outer corrosion barrier, and waste package pallet used for lifting and handling purposes.

12.1.2 System Classification

The naval SNF waste package system has been classified as ITS and ITWI. The naval SNF canisters and naval
SNF waste packages are ITS and ITWIL.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix A, Table A-1 provides for the ITS classification of the
system and Q-List (BSC 2008 [DIRS 180109]) for ITWI SSCs.]

12.2 Functional and Performance Requirements and Bases
12.2.1 Mission Requirements

12.2.1.1 Line Loading

The naval SNF waste package design shall be capable of operating over a range of thermal conditions and, with the
Subsurface Facility, shall not be emplaced in a seven waste package segment which contains another waste
package in excess of 11.8 kW or has an emplacement drift line load (average linear thermal power) of greater than
1.45 kW/m.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.12.C and 3.2.12.D and Postclosure Modeling and Analysis
Design Parameters, Table 1, item # 05-03, (BSC 2008 [DIRS 183627]). The MGR-RD section cited have been
revised by CO Letter No. 08-007 (Peterson 2008 [DIRS 184939]) to provide for greater flexibility in the receipt
and processing of the incoming commercial waste stream and yet maintain the conditions required for naval waste
stream. CBCN003 and CBCNO12 to Revision 002 provided the update to the MGR-RD.]

12.2.1.2 lICD Volume 1 Compliance

The Naval SNF waste package design shall comply with the agreements established under the IICD Volume 1
(DOE 2008 [DIRS 185688]) to ensure compatibility of Naval SNF waste forms with repository surface facility
interfaces, including canister handling interfaces and compatibility between transportation equipment (e.g.,
transporters) and transported items (e.g., casks and canisters) with mechanical and envelope interfaces.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.1.2.B as flowed down from the CRD (DOE 2007 [DIRS
182960]), Section 3.2.1H. Naval SNF canister interfaces with the waste packages are shown in IICD Table A-1,
Items I-17 and I-18. CBCNOO3 to Revision 002 provided the update to the MGR-RD and CBCNOOS to Revision 002
provided the update to the [ICD Volume 1.]

12.2.1.3 Not Used
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12.2.1.4 Single Canister Waste Package Loading

The naval SNF waste package shall be loaded with only one naval SNF canister.

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 04-07. Only
the naval portion is included. The other inventories are allocated to Criterion 11.2.2.22.]

12.2.2 General Requirements

12.2.2.1 Radiological Exposure Information

The engineered barrier system shall be designed so that, working in combination with natural barriers, there is
reasonable expectation that, for 10,000 years following disposal, the reasonably maximally exposed individual
receives no more than an annual dose of 15 mrem (0.15 mSv) from releases from the undisturbed Yucca Mountain
disposal system.

For the protection of ground water, working in combination with natural barriers and other engineered barriers, the
DOE and commercial waste package shall be designed so that there is reasonable expectation that, for 10,000 years
of undisturbed performance after disposal, releases of radionuclides from waste in the Yucca Mountain disposal
system into the accessible environment will not cause the level of radioactivity in the representative volume of
ground water to exceed the following limits:

e Combined radium-226 and radium-228 are less than 5 picocuries per liter (including natural background)

e Gross alpha activity (including radium-226 but excluding radon and uranium) is less than 15 picocuries per
liter (including natural background)

e Combined beta and photon emitting radionuclides are less than 4 mrem (0.04 mSv) per year to the whole
body or any organ, based on drinking 2 liters of water per day from the representative volume (excluding
natural background).

[10 CFR 63.113(b) and 10 CFR 63.111 for the first paragraph and 10 CFR 63.113(c) and 10 CFR 63.331 [DIRS
185674], Table 1 for the second paragraph and bullets. This statement is a requirement for the Total System
Performance Assessment. Although the waste package design is analyzed in the assessment, this requirement is not
a requirement on the waste package design. It is provided here for information only. The waste package design

does not have to demonstrate compliance with this requirement. This requirement was modified in response to CR
10425.]

12.2.2.2 Thermal Power

The naval SNF waste package design shall be capable of disposing the waste forms with a maximum thermal
power of 11.8 kW.

[MGR-RD (DOE 2008 [DIRS 184999]), Section 3.2.12.C. WASRD (DOE 2007 [DIRS 169992]), Section 4.4.9
provides for the naval SNF canister being 11.8kW at time of receipt, thereby, providing the waste package limits.
CBCNOO03 to Revision 002 provided the update to the MGR-RD.]

12.2.2.3 Waste Package Composition

The naval SNF waste package inner vessel shall have one lid and be made of stainless steel type 316 and the outer
corrosion barrier shall have one lid and be made of Alloy 22. The waste package outer barrier shall be comprised
of Alloy 22 with a minimum thickness of 25 mm for naval waste packages. For postclosure mechanical
calculations and analysis, a corrosion allowance of at least 2mm per side shall be accounted for on exposed waste
package surfaces. Calculations will be performed using material properties at 150°C or greater.

The waste package Alloy 22 will be manufactured to ASTM B 575-99a [DIRS 147465] with the additional more
restrictive, elemental and chemical composition allowable specifications:

(a) Cr=20.0 to 21.4%,

(b) Mo =12.5t0 13.5%

(c) W=2.5103.0%

(d) Fe = 2.0 to 4.5%.

[The corrosion allowance is provided by the Postclosure Modeling and Analyses Design Parameters (BSC 2008
[DIRS 183627]), Table 1, items # 03-03, # 03-07, and # 03-19. TMRB-2006-016 (BSC 2005 [DIRS 182038])
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approved deleting the inner Alloy 22 closure lid and maintaining the overall length of the waste package.
Although ASTM B 575-99a is a material specification and would not normally be a reference, it is given credit in
Postclosure Analysis.]

12.2.2.4 Waste Package Retrieval

The naval SNF waste package system shall be designed to permit retrieval at any time up to 50 years after waste
emplacement operations are initiated, or until the completion of a performance confirmation program and NRC
review of the information obtained from such program.

[10 CFR 63.111(e)(1) [DIRS 185674] as flowed down through the MGR-RD (DOE 2008 [DIRS 184999]), Section
3.1.1.AN, and 10 CFR 61.7(b)(2) [DIRS 185677]. Allocation is made to the repository, Subsurface Facility, waste
packages, and emplacement retrieval. CBCNOO3 to Revision 002 provided this change.]

12.2.2.5 Waste Package Surface Temperature

The naval waste package surface temperature shall be kept below 300° C for the first 500 years and below 200° C
for the next 9,500 years to eliminate postclosure issues (i.e. phase stability).

[Postclosure Modeling and Analyses Design Parameters (BSC 2008 [DIRS 183627]), Table 1, item # 06-03. This
requirement is a_function of the waste form in concert with the naval canister design and operations that
correspond to a valid thermal operating strategy for the repository. Performance of the waste package in
postclosure will be demonstrated by the Lead Laboratory.]

12.2.3 Safety and Protection Requirements
12.2.3.1 NSDB Requirements
12.2.3.1.1 Waste Package Integrity

The naval SNF waste package shall be designed to provide containment (safety function).
e  The mean conditional probability of breach of a sealed waste package resulting from:
-- aside impact shall be less than or equal to 1.0 X 1098 per impact,
-- adrop of a load onto the waste package shall be less than or equal to 1.0 x 10-% per drop, and
-- an end-on impact or collision shall be less than or equal to:
- 1.0 x 10-% per impact in the IHF and
- 1.0 x 10°% per impact while in the TEV in the Subsurface Facility.
e The mean conditional probability of breach of a canister inside a sealed waste package as a result of the
spectrum of fires shall be less than or equal to 1.0 x 10-% per fire event in the Subsurface Facility.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items DN.IH.01 through 03 for the IHF;
and Appendix G, Table G-1, Items DN.SS.01 through 04 for the Subsurface Facility. CBCN007 and CBCNO12 to
Revision 002 provided this change.]

12.2.3.1.2 Waste Package Subsurface Impacts
The naval SNF waste package system shall be designed to protect against a rockfall breaching a waste package and
protect against a waste package breach due to seismic vibratory motion in an emplacement drift (safety functions).
e  The mean frequency of a breach of the waste package from:
-- arockfall due to the spectrum of seismic events shall be less than or equal to 1.0 x 10-%/yr, and
--  vibratory motion impacts in an emplacement drift due to the spectrum of seismic events shall be less
than or equal to 1.0 x 10-%/yr.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix G, Table G-1, Items DN.SS.05 and 06. CBCNOO7 to
Revision 002 provided this change.]

12.2.3.1.3 Naval Spent Fuel Canisters

Although the naval SNF canisters are not provided by the repository, in conjunction with the waste package
system, the naval SNF canisters provide containment (safety function).
e The mean frequency of drop by the CTM of the naval SNF canisters in the IHF resulting in breach of the
canister shall be less than or equal to 2.0 x 10-% over the preclosure period.
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e  The mean conditional probability of breach of a naval SNF canister in the IHF resulting from a:
-- drop of a load onto the canister shall be less than or equal to 1.0 x 10-% per drop,
-- side impact or collision shall be less than or equal to 1.0 x 10-% per impact, and
-- spectrum of fires when the canister is within a waste package shall be less than or equal to 1.0 x 10-% or
1.0 x 10°% if contained within a cask, per fire event.

[Preclosure NSDB (BSC 2008 [DIRS 184200]), Appendix B, Table B-1, Items DN.IH.04 through 07 and
DN.IH.09; and Appendix G, Table G-1, Items DN.SB.01. Requirements on canister performance are interface
information and the waste package in and of itself cannot demonstrate compliance with canister criteria. Criteria
for the naval spent fuel canister that are not related to the waste package are included in the mechanical handling
criteria (see Chapter 13). The naval SNF canisters, as handled only in the IHF, were analyzed as representative
canisters in preclosure analyses. CBCNO0O07 to Revision 002 provided this change.]

12.2.4 Miscellaneous Requirements

12.2.4.1 Waste Package Characteristics

Characteristics and interfaces of the waste packages shall be maintained in the following IEDs:

e [ED Waste Package Configuration, 800-IED-WIS0-02101-000 Rev 00B (BSC 2007 [DIRS 182928])

e [ED Waste Package Characteristics - 1999 Design Basis Waste Stream, 800-IED-WIS0-01401-000-00B
(BSC 2007 [DIRS 183105])

e |ED Waste Package Decay Heat Generation-TSPA Modeling Basis, 800-IED-WIS0-00702-000-00A
(BSC 2007 [DIRS 183016])

e [ED Waste Package Decay Heat Generation Design Basis and Thermal Information, 800-IED-WISO[]
00801-000-00B (BSC 2007 [DIRS 180449])

e [ED Seismic and Seismic Consequence Data, 800-IED-MGR0-00701-000 Rev 00C (BSC 2008 [DIRS
185055])

e [ED Waste Package Radiation Characteristics, 800-IED-WIS0-01301-000-00C (BSC 2007 [DIRS
183104])

e [ED Waste Package Weld Characteristics [Sheet 1 of 1], 800-IED-WIS0-01001-000-00A (BS