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14. BCCB Directive/Implementing Instructions for Documents

A. The Trans-SRD is effective upon issuance and supersedes the Physical System
Requirements - Transport Waste document as the technical baseline for the
Transportation System.

B. All portions of the CRWMS Requirements document (CRD) are in effect and
binding and the Physical System Requirements - Overall System thereby superseded
in its entirety upon issuance of the Trans-SRD.

The following additional required implementing actions may be completed after the
Trans-SRD is in effect.

C. RW-30 shall:

1. Establish a Trans-SRD Issues List to assist in tracking and resolving all items
identified as <TBR> (to be resolved) or <TBD> (to be determined) to
distinguish issues that remain unresolved following the review and approval
process.

2. In preparation for the next general revision of the CRWMS Requirements
document (CRD) and System Requirements documents (SRDs), evaluate the
content/information for section 5 of these documents and identify potential
deletions and/or additions thereto.

3. In preparation for the next general revision of the CRD, determine potential
changes to the CRD with regard to issues identified in the comments column of
"CRD Requirements Cross-Reference to Trans-SRD", as submitted with BCP-
00-93-0001.

4. In preparation for next general revision of the CRD, evaluate CRD allocation
of each of the following source documents to the Trans-SRD to determine
deletion from the CRD or addition to the Trans-SRD: 33CFR323, 40CFR61,
41CFRI09-40, 49CFR175, DOE Order 1324.2A, DOE Order 3790.1A

5. Incorporate changes in text during the next revision of the OCRWM Systems
Engineering Management Plan and Program Management System Manual to
reflect the CRD and SRDs as the current program-level technical baseline.

D. RW-10 shall incorporate a change in text during the next revision of the Program
Cost and Schedule Baseline to reflect the CRD and SRDs as the current program-
level technical baseline.

E. RW-40 shall establish the means to ensure that the requirements in the Trans-SRD
will be properly reflected in the Transportation System Design Requirements
Document.
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1. SCOPE

1.1 IDENTIFICATION

This Transportation System Requirements Document (Trans-SRD) describes the functions to be
performed by and the technical requirements for the Transportation System to transport spent
nuclear fuel (SNF) and high-level radioactive waste (HLW) from Purchaser and Producer sites
to a Civilian Radioactive Waste Management System (CRWMS) site, and between CRWMS sites.

The development and control of the Trans-SRD is quality-affecting work and is subject to the
requirements of the Department of Energy (DOE) Office of Civilian Radioactive Waste
Management (OCRWM) Quality Assurance Requirements and Description (QARD) [DOE/RW-
0333P]. As part of the technical requirements baseline, it is also subject to OCRWM Baseline
Management Plan (BMP) [DOE/RW-0381P] controls. The Trans-SRD has been prepared and
managed in accordance with the CRWMS M&O Technical Document Preparation Plan (TDPP)
for the Transportation System Requirements Document.

1.2 PURPOSE OF CRWMS REQUIREMENTS DOCUMENTS

1.2.1 CRWMS Requirements Hierarchy

The OCRWM Systems Engineering Management Plan (SEMP) [DOE/RW-0051P] establishes the
technical document hierarchy (hierarchy of technical requirements and baseline documents) for
the CRWMS program. Figure 1-1 illustrates the program-level technical requirements documents
in this hierarchy. This set of documents establishes the system requirements to be addressed in
the design of the system elements, one of which is Transportation.

Many of the technical requirements for the CRWMS are documented in the Nuclear Waste Policy
Act of 1982 (NWPA) and in a variety of Federal regulations, DOE directives and orders, and
other Government documents. The CRWMS Requirements Document (CRD) [DOE/RW-0406P]
establishes the top-level technical requirements for the entire program by summarizing source
documentation that must be addressed, and by deriving requirements not covered in the
regulations but necessary to accomplish the CRWMS mission. The CRD also identifies top-level
functions for each element, defines the top-level system architecture of the CRWMS, and
allocates the functions and requirements to the architectural elements of the system, including
Transportation. In doing so, the CRD establishes the basis for the requirements to be addressed
and expanded in the Trans-SRD and in the system requirements documents for the other
elements. Additionally, the CRD establishes the basis for the identification of interfaces in the
CRWMS Interface Specification (IFS).
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1.2.2 Purpose of Trans-SRD

The purpose of this document is to define the system-level requirements for Transportation
consistent with the CRD. These requirements include design and operations requirements to the
extent they impact on the development of the physical segments of Transportation. The
document also presents an overall description of Transportation, its functions, its segments, and
the requirements allocated to the segments and the system-level interfaces with Transportation.
The interface identification and description are oublished in the CRWMS IFS.

1.3 CRWMS/TRANSPORTATION OVERVIEW

The following section provides a brief overview of the CRWMS and the Transportation System.

1.3.1 Transportation Mission

The mission of Transportation is to transport:

• SNF from Purchaser I sites to the Monitored Retrievable Storage (MRS) facility
or Mined Geologic Disposal System (MGDS),

• SNF from the MRS facility to the MGDS,

• HLW from Producer z sites to the MGDS, and

• SNF and HLW from the MGDS during the retrievability period, as required

in a safe and economic manner while maintaining the quality of the environment and using the
private sector to the fullest extent possible. The mission must be accomplished in accordance
with Nuclear Regulatory Commission (NRC), Department of Transportation (DOT), and
Environmental Protection Agency (EPA) regulations and appropriate State, local, and Tribal
regulations governing the transportation of radioactive materials.

1.3.2 CRWMS Background

The NWPA assigned DOE the responsibility for managing the disposal of SNF and HLW of
domestic origin. The process and the schedule for this program were specified initially in the
NWPA. Additionally, a Presidential Memorandum dated April 30, 1985, stated that there was
no compelling reason to build a separate repository for defense HLW; therefore, the waste will
be emplaced in a civilian geologic repository. In the Nuclear Waste Policy Amendments Act

A Purchaser is an owner or generator of SNF from civilian reactors.

2 A Producer is an owner or generator of HLW.
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(1987) (NWPAA), Yucca Mountain, Nevada, was designated for characterization as the candidate
site for a geologic repository.

The CRWMS will accept SNF and solidified HLW. The NWPA defines SNF as the fuel that
has been withdrawn from a nuclear reactor following krradiation, the constituent elements of
which have not been separated by reprocessing. As used in this document, SNF is defined to
include nonfuel components and hardware as identified in 10CFR961. HLW is defined as the
highly radioactive material resulting from the reprocessing of SNF. This includes liquid waste
produced directly in reprocessing, any solid material derived from such liquid waste that contains
fission products in sufficient concentrations, and other highly radioactive material that has been
determined by the NRC, consistent with the law, to require permanent isolation. As used in this
document, HLW is defined as solidified HLW resulting from commercial and defense operations.
Note that the 10CFR60 def'mition of HLW includes SNF.

In the NWPA, Congress identified that storage of SNF in MRS facilities is a safe and reliable
option for management of SNF. In the NWPAA, Congress authorized the Secretary of Energy
to site, construct, and operate one MRS. As stated in 10CFR72, the MRS will have an initial
40-year license term with the option for renewal by the NRC. The MRS is to provide temporary
storage of SNF until the SNF is shipped to the MGDS for permanent disposal. Additionally,
SNF can pass-through or flow-through the MRS to the MGDS. HLW will be shipped from the
Producer sites directly to the MGDS.

1.3.3 Transportation System Concept

The top-level CRWMS function, "Manage Waste Disposal," means to direct or control any
physical activity, operation, or process conducted to accept, and after acceptance, transport, store,
or dispose of SNF or HLW. For planning, systems analysis, and conceptual design purposes,
Manage Waste Disposal is broken down into four subfunctions that the CRWMS must perform;
these are Accept Waste, Transport Waste, Store Waste, and Dispose of Waste. The four
corresponding system elements of the CRWMS that have been identified to implement these
functions are Waste Acceptance, Transportation, MRS, and MGDS.

Figure 1-2 provides a pictorial description of the CRWMS; the Transportation System element,
herein referred to as Transportation, is described in the following paragraphs.

Transportation is responsible for transporting the waste to the MRS and/or to the MGDS, as
appropriate, once the waste has been accepted by Waste Acceptance. Transportation is
responsible for developing, purchasing, operating, and maintaining the transportation cask
systems. The transportation casks must be certified by the NRC. In addition, Transportation is
responsible for contracts with highway and rail carriers, for maintaining transportation schedules,
and for tracking waste shipments, all of which must meet necessary transportation regulatory
requirements.
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SNF will be shipped by both truck and rail to the MRS. Intermodal transfer from barge or
heavy-haul to rail may occur during transport in some shipments. SNF will be shipped only by
rail from the MRS to the MGDS. Once the MGDS begins accepting waste, SNF may be shipped
from Purchaser sites that are in close proximity to the MGDS directly to the MGDS by truck or
rail. HLW will be shipped by rail from the Producer sites to the MGDS.

Transportation will include at least one Cask Maintenance Facility (CMF) to support the
maintenance of the transportation cask systems. While programmatically and operationally part
of Transportation, the initial CMF is to be coUocated with the MRS and may be integrated with
that system element. A second CMF is assumed to be located at the MGDS. <MGDS: TBR>

1.3.4 Transportation Functions

The following list represents the decomposition of the primary function of Transportation, which
is to Transport Waste. These functions are further decomposed in Section 3.1 and described in
Appendix A. The Physical System Requirements-Transport Waste document [DOE/RW-0352]
served as a reference for establishing these functions:
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A. Manage Transportation System. This function receives information from Accept
Waste, Store Waste, and Dispose of Waste functions (1.1, 1.3, and 1.4,
respectively). This information is used to plan and direct the operation of
Transportation. Additionally, this function includes managing CRWMS traffic,
conducting field operations, and ensuring regulatory compliance.

B. Ship Cask System. In this function, the loaded, unloaded, or new cask on the
transporter is prepared for shipment (and delivery to the carrier). The loaded cask
system is transported from the Purchaser/Producer site to a CRWMS site (or
between CRWMS sites). The unloaded cask system is transported to a
Purchaser/Producer site or a CRWMS site. The new cask system is transported
to a CRWMS site. Delivery of the cask system to its designated location
terminates this function.

C. Support Transportation System. This function assists the Manage
Transportation System function and the Ship Cask System function by inspecting
and maintaining transportation cask systems, keeping inventory of transportation
cask systems, providing training and outreach support, and other administrative
support efforts.

1.4 DOCUMENT ORGANIZATION AND DESCRIPTION

1.4.1 Document Organization

The Trans-SRD is organized as follows:

A. Section 1: Scope. This section presents the system overview including the
Transportation mission and system concept.

B. Section 2: Applicable Documents. This section identifies documents that are
specifically related to various requirements of Transportation. The documents are
included to provide requirement traceability to the source documents and are not
to be incorporated as requirements themselves.

C. Section 3: Requirements. This section begins with a system definition and
contains requirements of Transportation at the system-level except for the
preparation for operation requirements in Section 5. Performance characteristics
and interface requirements are presented. Specialty engineering and logistics
requirements are addressed along with requirements for documentation, personnel,
and training. A breakout of requirements for each segment follows these
requirements. Quality assurance requirements are also provided.



Title: Transportation System Requirements
Revision: 0 Page: 7

D. Section 4: Conformance Verification. This section addresses conformance
verification and includes a cross-reference matrix to define how conformance with

each requirement of Sections 3 and 5 is to be verified.

E. Section 5: Preparation for Operations. This section contains requirements for
preparation of the system for operations.

F. Section 6: Notes. This section contains material that is explanatory in nature and
that is nonbinding on Transportation development.

G. Appendices: Data included in the appendices are binding with regard to
Transportation requirements and may be changed only through the formal
document change procedures. This document includes two appendices:

Appendix A: Transportation Function Descriptions
Appendix B: Allocation of Functions to Architecture

1.4.2 Document Description

The Trans-SRD establishes the system-level requirements baseline for Transportation. As
indicated in the outline in Section 1.4.1, Section 3 of the document is the primary location of the
requirements, although some appear in Section 5. The requirements and source documents
allocated to Transportation by the CRD are addressed in expanded form. Requirements are
included that have been derived to meet the system mission. Requirements that are regulatory
requirements for another system element (e.g., MRS) have also been included when it has been
determined that they are applicable to Transportation. The applicability of these requirements
is derived. Section 3.1 establishes the description of the system in terms of functions and
architectural segments and the relationship between the two. Sections 3.2 to 3.6 address interface
and specialty engineering requirements applicable to Transportation. Specialty engineering
disciplines include safety, human factors, value engineering, logistics and security. Section 3.7
contains requirements associated with specific Transportation segments.

The statement of a requirement is followed by the identification, in square brackets, of the
original source document from which the requirement is traced. When no source document is
identified, the Trans-SRD is the authority for the requirement, and the identification and
determination of the requirement is documented on Issue Clarification :._d Derived Requirements
Documentation Forms in the Quality Assurance (QA) record for me Trans-SRD. In these
instances, the requirement is labeled [Derived]. Additionally, the legal or regulatory basis for
requirements is documented on Requirements Backup Sheets in the QA record for the Trans-
SRD; these records are not included within the Trans-SRD. These sheets provide a statement of
the requirement as it appears in the Trans-SRD and, where applicable, provide a rationale for any
interpretation of the basic requirement.

A fundamental approach of the Trans-SRD is to provide statements of the requirements that give
clear engineering direction that are verifiable and that do not depend upon the context in which
they were originally presented. Inasmuch as Transportation is evolving, some of this can only
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be done on an iterative basis. As a result, some requirements in early versions of requirements
documents contain specifics that are still to be determined and are labeled <TBD>. These
statements provide a place holder and ensure that the requirements are developed and traceable
through the requirements documents. In other instances, engineering judgement and currently
available information may permit a value to be stated for use in design. Because these values
are based on assumed operations, they are subject to change as the total system becomes more
well defined, and are labeled ,:TBR>. These requirements were coordinated with the
Transportation design organization and other affected organizations to ensure a consistent
approach was followed. The values are to be used by the design organization for the design.
The <TBR> serves as a flag to indicate that these requirements impact other elements and may
change based on CRWMS decisions. Therefore, the design should allow for as much flexibility
for change as is practical. ,:TBP>, or "to be published," is used to identify documents that are
yet to be developed.
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2. APPLICABLE DOCUMENTS

The documents identified in Sections 2.1 - 2.4 are specifically referred to or have provided the
basis for requirements contained in the Trans-SRD. These documents are not to be incorporated
as requirements themselves.

For each document, the issue in effect on the date of the approval of this requirements document
forms a part of the requirements to the degree specified herein. The lower level Design
Requirements Document (DRD) and procurement specifications are to use revisions and issues
of source documents that reflect the date of approval of those documents.

Section 2,5 identifies reference materials that have not been used as sources of requirements, but
have contributed to the development of the Trans-SRD in other ways.

2.1 FEDERAL LAWS AND DOCUMENTS

The following are used as sources of requirements in the Trans-SRD.

2.1.1 Federal Laws

A. 7USC136 et seq. Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) of 1988 (P.L. 100-532)

B. 15USC2601 et seq. Toxic Substances Control Act (P.L. 99-519)

C. 29USC651 et seq. Occupational Safety and Health Act (P.L. 91-596)

D. 33USC1251 et seq. Clean Water Act of 1977 (P.L. 95-217)

E. 42USC300f et seq. Safe Drinking Water Act (SDWA) (P.L. 93-523)

F. 42USC4321 et seq) National Environmental Policy Act (NEPA) of 1969
(P.L. 91-190)

O. 42USC6901 et seq. Resource Conservation and Recovery Act (RCRA)
(P.L. 94-580)

H. 42USC7401 et seq. Clean Air Act (CAA) (P.L. 91-604)

This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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I. 42USC9601 et seq) Comprehensive Environmental Response,
Compensation and Liability Act (SuperFund) as
amended by the SuperFund Amendments and
ReauthorizationAct (SARA) of 1986 (P.L. 99-499)

J. 42USC10101 et seq. Nuclear Waste Policy Act of 1982 (NWPA) (P.L.
97-425)

K. 42USC10101 et seq. Nuclear Waste Policy Amendments Act of 1987
(NWPAA) (P.L. 100-203)

2.1.2 Federal Regulations

A. 1OCFR19 Notices, Instructions and Reports to Workers:
Inspectionand Investigations

B. 10CFR20 Standards for ProtectionAgainst Radiation

C. 10CFR21 Reportingof Defects and Noncompliance

D. 10CFR51_ EnvironmentalProtection Regulations for Domestic
Licensing and Related RegulatoryFunctions

E. 10CFR60 Disposal of High-Level Radioactive Waste in
Geologic Repositories

F. 10CFR71 Packaging and Transportation of Radioactive
Material

G. 10CFR72 Licensing Requirements for the Independent Storage
of Spent Nuclear Fuel and High-Level Radioactive
Waste

H. 10CFR73 Physical Protection of Plants and Materials

I. 10CFR75 Safeguards on Nuclear Material-Implementation of
US/IAEA Agreement

J. 10CFR961 Standard Contract for Disposal of Spent Nuclear
Fuel and/or High-Level Radioactive Waste

This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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K. 10CFR1021 _ National Environmental Policy Act Implementing
Procedures

L. 29CFR1910 Occupational Safety and Health Standards

M. 29CFR1926 Safety and Health Regulations for Construction
Work

N. 33CFR1 - 199_ Coast Guard Department of Transportation

O. 40CFRS0 National Primary and Secondary Ambient Air
Quality Standards

P. 40CFR60 Standards of Performance for New Stationary
Sources

Q. 40CFRI I0- 136 EnvironmentalProtectionAgencyWaterPrograms

R. 40CFR141 NationalPrimaryDrinkingWaterRegulations

S. 40CFR143 NationalSecondaryDrinkingWaterRegulations

T. 40CFR 165 RegulationsfortheAcceptanceofCertainPesticides
andRecommended ProceduresfortheDisposaland
StorageofPesticidesand PesticideContainers

U. 40CFR240 -272 EnvironmentalProtectionAgency SolidWastes

V. 40CFR261 IdentificationandListingofHazardousWaste

W. 40CFR262 StandardsApplicabletoGeneratorsof Hazardous
Waste

X. 40CFR263 Standards Applicable to Transporters of Hazardous
Waste

Y. 40CFR270 EPA Administered Permit Programs; The Hazardous
Waste Permit Program

Z. 40CFR747 Metalworking Fluids

This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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AA. 40CFR761 Polychlorinated eiphenyls (PCBs) Manufacturing,
Processing, Distribution in Commerce, and Use
Prohibitions

BB. 41CFR101 Federal Property Management and Regulations

CC. 49CFR171 General Information, Regulations and Definitions

DD. 49CFR172 Hazardous Materials Table, Special Provisions,
Hazardous Materials Communications, Emergency
Response Information and Training Requirements

EE. 49CFR173 Shippers--General Requirements for Shipments and
Packagings

FF. 49CFR 174 Carriage by Raft

GG. 49CFR176 Carriage by Vessel

HH. 49CFR177 Carriage by Public Highway

II. 49CFR 178 Shipping Container Specifications

H. 49CFR180 Continuing Qualification and Maintenance of
Packagings

KK. 49CFR200 - 2361 Federal Railroad Administration

LL. 49CFR350 - 3991 Federal Motor Carrier Safety Regulations

2.1.3 Other Documents, Orders, and Directives

A. DOD-HDBK-743A Anthropometry of U.S. Military Personnel

B. DOE Order 1332.1A _ Uniform Reporting System

C. DOE Order 1540.1A Materials Transportation and Traffic Management

D. DOE Order 1540.2 _ Hazardous Materials Packaging for Transport-
Administrative Procedures

I This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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E. DOE Order 1540.3A _ Base Technology for Radioactive Material
Transportation Packaging Systems

F. DOE Order 4330.4A Maintenance Management Program

I

G. DOE Order 4700.1 Project Management System

H. DOE Order 5000.3B Occurrence Reporting and Processing of Operations
Information

I. DOE Order5480.3 Safety Requirements for the Packaging and
Transportation of Hazardous Materials, Hazardous
Substances, and Hazardous Wastes

i J. DOE Order 5500.1W Emergency Management System

K. DOE Order 5500.4A _ Public Affairs Policy and Planning Requirements for
Emergencies

L. DOE Order 5900.2A _ Use of Metric System of Measurement

M. DOE Order 6430.1A General Design Criteria

N. DOE-STD-I-IFAC Human Factors Engineering Design Criteria, Draft
January, 1993

O. DOE/RW-0005 Mission Plan for the Civilian Radioactive Waste
Management Program

P. DOE/RW-0187 Draft 1988 Mission Plan Amendment

Q. DOE/RW-0194P Records Management Policies and Requirements

R. DOE/RW-0239 DOE Position on the MRS Facility

S. DOE/RW-0247 Report to Congress on Reassessment of the CRWM
Program

T. DOE/RW-0270P Waste Management System Description Document

t This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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U. DOE/RW-0316P Draft Mission Plan Amendment

V. DOE/RW-0331P Annual Capacity Report December 1991

W. DOE/RW-0333P OCRWM Quality Assurance Requirements and
Description

X. DOE/RW-0406P CRWMS Requirements Document (CRD)

Y. MIL-STD-882B System Safety Program Requirements

Z. MIL-STD-1388 Series Logistics Support Analysis

AA. MIL-STD-1472D Human Engineering Design Criteria for Military
Systems, Equipment, and Facilities

BB. NRC RG 8.8 NRC Regulatory Guide - Information Relevant to
Ensuring that Occupational Radiation Exposures at
Nuclear Power Stations Will Be As Low As Is

Reasonably Achievable

CC. NRC RG 8.10 NRC Regulatory Guide - Operating Philosophy for
Maintaining Occupational Radiation Exposure As
Low As Is Reasonably Achievable

DD. NUREG-0700 Guidelines for Control Room Design Reviews

EE. MOA DP/RW Memorandum of Agreement between DOE Office of
Defense Programs and DOE OCRWM: Policy for
Shipping Defense High-Level Waste (DHLW) to a
Civilian Radioactive Waste Repository (07/14/86)

FF. MOA NS/RW Memorandum of Agreement between DOE Office of
Nuclear Safety and DOE OCRWM: Nuclear Safety
Requirements (04/16/92)

GG. Presidential Memo Disposal of Defense Waste in a Commercial
Repository (04/30/85)

2.2 [Reserved]

2.3 [Reserved]
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2.4 NON.GOVERNMENT DOCUMENTS

The following are used as sources of requirements in the Trans-SRD.

2.4.1 National and International Standards

A. ANSI/ASA-38 Evaluation of Human Exposure to Whole Body
Vibration

B. ANSI C2 National Electric Safety Code

C. ANSI/HFS 100-1988 American National Standard for Human Factors
Engineering of Visual Display Terminal
Workstations

D. ANSI/NFPA 70 National Electric Code

E. ANSI N14.6-1986 For Radioactive Materials - Special Lifting Devices
for Shipping Containers Weighing 10,000 Pounds
(4,5.00 kg) or More

F. ANSI N14.19-1986 For Nuclear Materials - Irradiated Fuel Shipping
Casks - Ancillary Features

G. ANSI N14.24-19851 For Highway Route Controlled Quantities of
Radioactive Material - Domestic Barge Transport

H. ASTM D4256 Standard Test Method for Determination of the

Decontaminability of Coating Used in Light Water
Nuclear Power Plants

I. ASTM D5144 Standard Guide for Use of Protective Coating
Standards in Nuclear Power Plants

2.4.2 Other Publications

A. A00000000-01717-0200-00002 CRWMS Throughput Analysis - May 15, 1993
(Draft)

This document is identified in Trans-SRD Requirement 3.4.1.1.B. It must be reviewed
for design impact and for inclusion of requirements into the Transportation System
DRD.
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B. CO0000000-AA-08-O0001-00 System Impacts on MRS Operations - March 31,
1993

C. MTR 10090, Guidelines for Designing User Interface Software

D. ORNL/Sub/89-SD841/2, Acceptance of Canisters of High-Level Waste, by the
Federal Waste Management System

2.5 OTHER REFERENCES

i
In addition to the above source documents, the following documents were used as reference
material for the initial development of this document. These documents have not been used as
sources of requirements.

A. 45USC421 et seq. Federal Railroad Safety Act (P.L. 100-342)

B. 49USC1808 et seq. Hazardous Materials Transportation Act (P.L. 93-
633)

C. 49USC1808 et seq. Hazardous Materials Transportation Uniform Safety
Act (P.L. 101-615)

D. ANSI N14.5-1987 American National Standard for Leakage Tests on
Packages for Shipment of Radioactive Materials

E. DOE/RW-0253 Program Cost and Schedule Baseline, Revision 3,
September 1992

F. DOE/RW-0352 Physical System Requirements - Transport Waste,
Revision 0, April, 1992

G. DOE/RW-0381P OCRW_/I Baseline Management Plan, Revision 0,
November 1992

H. DOE/RW-0051P OCRWM Systems Engineering Management Plan,
Revision 2, January 1993

I. TDPP for Trans-SRD Technical Document Preparation Plan (TDPP) for
the Transportation System Requirements Document

J. ORNL/SUB/86-02217/1 Preliminary Description of the Transportation
Operations System, March 1988

K. ORNL/TM-11232 Transportation Functions of the Federal Waste
Management System, March 1992
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3. REQUIREMENTS

3.1 SYSTEM DEFINITION

Consistentwiththerequirementof Section 180(a)of theNWPAA, theTransportationSystemwill
be designedand operatedto safely transportSNF and HLW in packagesthat have been certified
for such purposeby the NRC.

This section defines the TransportationSystem, hereinreferredto as Transportation,in termsof
the functions it must perform and the physical segments that will perform the functions. The
functions are listed in Table 3-1, and are depicted in a function hierarchy in Figure 3-1 and
function flow diagramsin Section 3 and AppendixA. The internalinterfacesof the functions
aredepicted throughthe use of N-Square diagrams. The architectureis presentedin a hierarchial
diagram and the functions cross-referencedto the architecturein AppendixB.

This section additionally provides a summary of assumptions that are fundamental to the
developmentof this documentand, thus, to the design of Transportation.

3.1.1 Transportation System Functions - Transport Waste

The mission of Transportationhas been identified as transporting:

• SNF from Purchasersites to the MRS facility or MGDS,

• SNF from the MRS facility to the MGDS,

• HLW from Producersites to the MGDS, and

• SNF and HLW from the MGDS during the retrievability period, as required

in a safe and economic manner while maintaining the quality of the environmentand using the
private sector to the fullest extent possible. A functional analysis activity was performed to
identify the essential functions that the system must performto accomplish the mission. Physical
System Requirements - TransportWaste documented the first iteration of that functional analysis
and was used as the primary reference source for Transportation functions identified in this
document.

The overall function of Transportationis to TransportWaste. This function includes the activities
necessary to meet the requirements for transporting SNF and HLW, for operating the
TransportationSystem in a manner that protects the health and safety of the public and workers,
and for maintaining the quality of the environment.
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Table 3-1. Transportation Function List

........ ,,, _ , II IIII _'""_ ' ' ' I ill

Function Title Reference Number
'1 I 'lllq'll 'lf_lll '11 "1 I ' ' I_1'11I

Transport Waste 1.2
i,lll i ,,,ll r ,_ ll,i,,,,i i, i i, l i,v i , i L,

Manage Transportation System 1.2.1
,,.,.,.,,,,,, , , i i,i ,,,,ll,, ,H i i f ll i ,

Direct Transportation System 1.2.1.1
t . , i H i rll i iHllll i ii ill -

Plan Transportation Operations 1.2.1.2
I ,II I rlll|_r I IIIIll Ir,lll, I

Prepare Long-Range Plans 1.2.1.2.1
ill ii i i i ,ll i i i i i ii i iH i.i i, ii it| i ,

l

Plan Campaigns and Transportation System Operations 1.2.1.2.2

Prepare Contingency Plans 1.2.1.2.3
1Ill1,1,,II II I I I ullllIII

Analyze Transportation Operations 1.2.1.2.4

Conduct Regulatory Compliance Activities 1.2.1.3

Monitor Compliance with Applicable Regulatory Requirements 1.2.1.3.1

Monitor Changes in Regulatory Requirements and Standards 1.2.1.3.2

Notify Other Functions of Changes in Requirements 1.2.1.3.3

Monitor NRC CoCs/Other Permits and Licenses 1.2.1.3.4

Manage Traffic 1.2.1.4

Prepare/Coordinate Transportation Schedule and Routing 1.2.1.4.1

Provide Carrier Services 1.2.1.4.2

Provide In-Transit Physical Security/Escort Services 1.2.1.4.3

Obtain Transport Permits 1.2.1.4.4

Issue Transportation Notifications 1.2.1.4.5

Control Transportation 1.2.1.4.6

Collect/File Transportation Records 1.2.1.4.7

Conduct Field Operations 1.2.1.5

Support Waste Acceptance (Purchaser/Producer) 1.2.1.5.1

Support MRS / MGDS 1.2.1.5.2

Support In-Transit Operations 1.2.1.5.3
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Table 3.1. Transportation Function List (Continued)

i,ll i ii i

Function Title Reference Number
........ " If' 'I I I l II lliIll'Ill Iiill I _' ' Ill I' IIIiI' 'I

Support In-Transit Incident Response 1.2.1.5.4
..... ii T,r, i , I ,,,

Manage Campaign Kit Design 1.2.1.5.5
i i

Manage Incident Response 1.2.1.6
i,, i llll i i H i , i L ii ii , i i i

Ship Cask System 1.2.2..................

Contain Waste for Transportation 1.2.2.1
i i i i i i i i i !

Accept Cask System 1.2.2.2
ii1! iiii i ii ii iiii ii ii i ij i i ill iHii ....

Accept Loaded Cask System 1.2.2.2.1
i

Observe Transport Preparations 1.2.2.2.1.1
IIIIII I ii i ii i ii i ILl I I I II II IB I I ] ii i ii

Verify LoadedCaskContents 1.2.2.2.1.2
l , ,i i

Prepare for Shipment 1.2.2.2.1.3
i i i i , i,, ii | ii i i i

Inspect Vehicles 1.2.2.2.1.3.1
i , i LI i

PrepareShippingDocuments 1.2.2.2.1.3.2
ii i,ill,i ,i i , i i i ii i ,i,i

Brief Transportation and Security Crews 1.2.2.2.1.3.3

Transfer Responsibility for Shipment 1.2.2.2.1.4
I I!l IiiIl II J I i i L I iiii i iiii i i IL,I I I ''J ii

Accept Unloaded Cask System 1.2.2.2.2

Verify Cask System Readiness 1.2.2.2.2.1

prepare for Shipment 1.2.2.2.2.2

Inspect Vehicles 1.2.2.2.2.2.1

prepare Shipping Documents 1.2.2.2.2.2.2
ii i

Transfer Responsibility for Shipment 1.2.2.2.2.3

Accept New Cask System 1.2.2.2.3

Verify Cask System Readiness 1.2.2.2.3.1
iJ i ii iiiii i i iiiii iiii

prepare for Shipment 1.2.2.2.3.2

Inspect Vehicles 1.2.2.2.3.2.1

PrepareShippingDocuments 1.2.2.2.3.2.2
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Table 3-1. Transportation Function List (Continued)

III 1111111[[I' IIIIIIr I i '1111 Jl I I . I

Function Title Reference Number
'1 II ' II Ill I I IIII'I'NI lllll I IIII Ill Illll I 'll

Transfer Respo,.sibility for Shipment 1.2.2.2.3.3
i ill / ] i i iiiiii iiiiii ii ii i i i i iiii jl J i iii i i i ii iii ii i iiiiiii ii

Move Cask System 1.2.2.3
ii I i i i ii [ iiilllll[llllll i _ [1111 i i ii [ i ii [ iii iiii iiiii ii iiii1!1111111 i i

Move Loaded Cask System 1.2.2.3.1
.... i iiii i ii imm, ii i ] ][ i ] i ] ]]]]11 ill iflllllll [

Secure_scort Cask System 1.2.2.3.1.1
I I I

Transport between Sites 1.2.2.3.1.2
iii _ '1 111111ii i i1 iii I I I i I i q IH ii ii i i[ ii ii -

Move Unloaded Cask System 1.2.2.3.2
H IIHII , I I I IIII' n I I II I III H'I IIIII' I

Move New Cask System 1.2.2.3.3
nmml i r III II _ i II I J[ I I

Deliver Cask System 1.2.2.4
i i i

Deliver Loaded Cask System 1.2.2.4.1
.......... i i [ i HII IL]J iiii i ii

Position Loaded Cask System 1.2.2.4.1.1
j ,i i i H i i j i i i la,i i, , i , ,, i i I

Debrief Transportation and Security Crews 1.2.2.4.1.2
,,,,,, , f i,i , i i , i i I i ,H i L i , ,

Conduct Inspection on Cask System 1.2.2.4.1.3
iii.iii i ill ii ii i[ i i l llllllrlll IIHH!IIIr l I I II I I II| [ i i

Transfer Shipping Documents 1.2.2.4.1.4
ii i ii iiii j ii II II i i

Deliver Unloaded Cask System 1.2.2.4.2
ii i i i iiiii ii i| i i i iii iiii i i i|1111 iiii

Position Unloaded Cask System 1.2.2.4.2.1

Debrief Transportation Crew 1.2.2.4.2.2

Conduct Inspection on Cask System 1.2.2.4.2.3

Transfer Shipping Documents 1.2.2.4.2.4
i llll iiiiiii i i II i I i ii El l iiiiii i i i i iiiii|iii ii

Deliver New Cask System 1.2.2.4.3
i i i i11 ii iiii iii ii i

Support Transportation System 1.2.3

Protect Environment, Public, Workers, and Facilities 1.2.3.1
_ _

Maintain Cask System 1.2.3.2

Manage Maintenance 1.2.3.2.1

Perform Primary Maintenance 1.2.3.2.2
: r , ,.,..,,,,, t - :

Maintain Casks 1.2.3.2.2.1



I I I IlllllL Illl Illl Jl I II Illll

8'£'_'[ oZslzA,x tuazs,_suoplzuodsu_l a_,tmp,I

X rl i1 I I i

g'L'E'Z;'I sao.mosoE[u_tunH ,,m.;ap!ao.M

II I I Ill I I Illlll [ Ill I I I I

£'L'E'_' I sao!.._aSpu_spooo zo_,_uoD/am_oM
I ] r ] I I I I I 1IIIIIIII II

Z'L'g'Z'I sap!poBdSuop_,.zodou_m"eN
i II ....

I'L'£'_'I uop_uuojuI a_'"truN
I I II II I I I II I I I II IIIII I I I I I1,,1

L'E'_'I uoddns l_lauao J_s!u.mupv
i J i i i II I I Illllll I'"U I,III,I I I I

9"E'Z;"I Su_.u.mJ.I,ap!^o_l

.............  ir"o  ,iU. pv
..... l if l _II l IrII. l lllll ll l

lv'£'_'I qo_annO op!^o.zd
II I I I

g'E'E'_;'[ _omo,'XUlID! u_'!_dmroo_N

..... I_'£'E'Z;'I solq_tun_u'o3 pu_ SUeda,_ds o_N

.... ............ ......
Z;'E;:E;'Z;'I ................................. s_IONOA o_u'eN'"

i i IllI I III Ill I Ill I II ,,lUll, I I,

I'£'£'Z;'I s_Is"e;_pol_OlUf'l o_m,mN
II Illll IIIUIIIIIIIII I ]111

E'E'_"l saumua^uI a_mreN
i Ill I Ill I IllI II I I IIIUI

g _'£'E'I _[s_ uo!ss.mm.zooa_
i i _ i ii i iiii i i ii iiiiii ii mllll ii i i II I I ..... ii Illllrll I ........

t,"Z;'E'Z;'l aou_uazu.reN pp.uapz.ouI uuo_ad
I, • I IIIII I I Ill IIIIII I I I IIII Illlll I

E'_'E'Z;'[ aou'euazuwNz!su_,u,,-uIu_o_ad
_ I I _ I _ Ill I lllll II I II I I |l.

E'Z;'Z:'E'_'I iuomd!nb,_ ,_[I!ouv u!._'tm._Npue oo!_a$
i II I I I IlIJ lUl I I I II II,

Z/Z;'_'£'_'I SalO!qoAm.mm._Npuu oo!_aS
Illl I III II I I II Illlll I i i Illll I

_qtunN a:_ua_al_El oP!I uopound
I I _ _

(panupuo3) ls!'l uopaun_l uopma_sus._l "l'g alqsl
. _ t t ..... i i i t /i ir

Z;_:a1_d 0 :uo!slaaEl
szuatua.q,nbaZl tuazsA_S uopm.mdsu'u.kL:al;IJL



Title: TransportationSystemRequirements
Revision: 0 Page: 23

l l l r _ I I[ [l [ ..... l!l i l I _ll!l [[ Ili l II , - [ l

Functions flowing from the TransportWaste function are listed in Table 3-I. The reference
numbersfollowing the functiontitles arethe functionnumbersusedwith the functiondescriptions
containedin Appendix A, TransportationFunctionDescriptions. The referencenumbersare
providedfor identificationof level of indentureand are not intendedto prescribe a sequencing
of the identified functions.

3.1.2 Transportation Functional Relationships

Functionalidentificationis accomplishedin thisdocumentby the use of functionflow diagrams
to depict functional relationships,andby the use of N-Squarediagramsto identify inputsto and
outputsfrom a function. Throughoutthe iterativesystem engineeringprocess,each designphase
involves a progressively more detailed functional analyses. The functions identified in this
documentare the system-level functionsthat arerequired to meet the mission.

Figure 3-2 shows the functionflow diagramfor the primaryfunctionsof the CRWMS. SNF and
HLWareacceptedinto the CRWMSby the Accept Wastefunction(1.1). Thisfunction transfers
custody of the waste to the TransportWaste function (1.2), which moves the wasteeither to the
StoreWaste function(1.3) or the Dispose of Waste function(1.4). Additionally,the StoreWaste
function (1.3) will transfercustody of its SNF to the TransportWaste function (1.2), which
moves the waste to the Dispose of Waste function (1.4).

Figure3-3 shows thefunctionflow diagramforthe thirdlevel indenture,whichidentifies the top-
level Transportationfunctions. The Manage TransportationSystem function (1.2.1) receives
informationfrom the Accept Waste, StoreWaste, and Dispose of Waste functions (1.1, 1.3, and
1.4, respectively). This informationis used to plan and direct the operationof Transportation.
This function directs the Ship Cask System function (1.2.2) to accept, move, and deliver
transportationcask systems (loaded, unloadedand new). The SupportTransportationSystem
function (1.2.3) assists the Manage TransportationSystem function (1.2.1) and the Ship Cask
System function(1.2.2) by maintainingu'ansportationcask systems and transportationinventory,
providingtraining and outreachsupport,and performingother administrativesupportefforts.

Figures 3-4 and 3-5 show the N-Square diagramsfor the functionsillustratedin Figures3-2 and
3-3, respectively. Numbersin each functionblock correspondto appropriatefunctionnumbers
as identified in Table 3-1. Additional function flow diagrams and N-Square diagrams are
contained in Appendix A.

The functiondiagramsidentify the primaryinteractionsbetween the functionsin shippingloaded
andunloadedtransportationcask systems. Additionalfunctioninteractionsare identifiedon the
N-Square diagrams. On theN-Squarediagrams, the Transportationfunctionsappear in the bold
outlined boxes on the diagonal. The double-linedboxes on the diagonal identify an interface
with a functionexternal to Transportation.Inputsto a functionappearin the column above and
below thefunction. Outputsfrom a functionappearin therow to the left andrightof a function.
Figure 3-6 provides a pictorialexplanationof N-Squarediagrams.



,lie

0

t..,, ,-J



ee

Figure 3-3. 1.2 Transport Waste Function Flow Diagram to(.Tt
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("-- OUTPUTS "_

BASIC RULES

• FUNCTIONS ARE ON DIAGONAL
• OUTPUTS ARE HORIZONTAL (LEFT OR RIGHT)
• INPUTS ARE VERTICAL (UP OR DOWN)
• OFF-DIAGONAL SQUARES DEFINE ONE-WAY

INTERFACES BETWEEN ASSOCIATED FUNCTIONS

Figure 3-6. N-Square Chart Definition
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The function flow diagrams are used in allocating functions to appropriatesegments described
in Section 3.1.3. Section 3.1.4 summarizes this allocation process.

3.1.3 System Description

Transportation is an integral part of the total CRWMS in which all system elements, segments,
subsystems, and facilities areoptimized as parts of a single system. Transportation will accept
SNF and HLW for transportation, ship the waste to the appropriateCRWMS facility, and operate
the Transportation System; this includes managing and monitoring traffic, maintaining cask
systems, and performing other functions if determined necessary or desirable by future Federal
mandates, studies, analyses, operational requirements, etc. Figure 3-7 shows the relationship of
Transportation to the CRWMS. The top-level architecture for Transportation is depicted in
Figure 3-8. Transportation is composed of the following segments:

A. TransportationCask Systems
B. Service and MaintenanceSupport
C. Field Operations
D. Planning and Control.

The segments are described in Section 3.7 of this document.

3.1.4 Function to Architecture Cross-Reference

The function flow diagrams are used in defining the segments identified in Section 3.1.3. A
segment is a grouping of items that can accomplish similar functions. The requirements for the
functions are reviewed and the segments are defined to meet the requirements. Section 3.7 and
Appendix B show the allocation of the functions to the segments of Transportation that perform
them.

3.1.5 Major Considerations and Assumptions

The following assumptions are intended to provide guidance to proceed with Transportation
activities, and are based on informed technical opinion, preliminary study results, and
accumulatedinstitutional experience.

A. Transportation will interface with the Purchasers/Producersthrough Waste
Acceptance, which is responsible for the functional interfaces with the
Purchasers/Producers.

B. Transportationwill ship SNF loaded in transportation casks to the MRS for
storage and SNF and HLW loaded in transportationcasks to the MGDS for
disposal.

C. Acceptance of SNF at the MRS will commence in 1998.
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Figure 3-7. CRWMS Architecture
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D. Acceptanceof SNF at the MGDS will commence in 2010.

E. The Transportationrequirementsassociatedwith the MGDSareonly valid for the
first repository.

F. CMFs will be collocated with the MRS facility and with the MODS._ The
requirementsfor the facilities will be integratedbetweenTransportationandthese
systemelementsto optimize CRWMSoperations. The facilities will be designed
and constructedto meet these requirements. <MGDS: TBR>

G. The functions, requirements, and location of the Central Management and
OperationsControlCenter(CMOCC),as discussedin the CRD, are <TBD>. The
Trans-SRD will define the functions and requirements necessary to fulfill the
Transportationmission. Some of these functions and requirementsmay be re-
allocated to the CMOCC upon OCRWMdecision.

H. The MRSfacility andMGDS are responsiblefor shippingtheirsite-generatedlow-
level radioactivewaste to an appropriatedisposal facility.

3.2 CHARACTERISTICS

3.2.1 Performance Characteristics

Transportationis expected to operatein the following phases and conditions:

A. Normal Operations. This phase is subdividedinto threesubphases:

(1) Initial Operation, In this phase, SNF is being acceptedand shippedto the MRS.
The shipment rateof SNF is rampingup to full operations.

(2) Steady State Operation. In this phase, SNF is being shippedfrom reactorsand
storage sites to both the MRS and MGDS, and from the MRS to the MGDS.
Commercialand defense HLW is being shipped to the MGDS.

(3) End of Life Cycle. In this phase, SNF and HLWareno longerbeing shippedon
a regularbasis to the MGDS. However,Transportationmust remaincapable of
shipping anywastethatmay need to be retrievedfromthe repositoryuntil closure.

B. Off-Normal Conditions. In this phase, the system is operating under one or more
accident or off-normalevent(s).

A CMF at the MGDS is the subjectof a system study.
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Transportation casks have an additional operating phase:

C. Cask D_mmissioning. "['ransportationcasks that have reached the end of their life
cycle are decontaminated to the maximum extent practicable and disposed of. This phase
occurs throughout the operation of Transportation.

3.2.1.1 Normal Operations

A. Transportation shall provide transport of SNF and HLW in a manner that protects the
health and safety of the public and the environment. [NWPA Ill(a)(4)] [CRD

i

3.2.1.A]

B. Transportation shall provide for the transportof SNF to the MRS for storage and SNF
and HLW to the MGDS for disposal. All of the SNF and HLW must be of domestic
origin, generated by civilian nuclear power reactor(s) and specified in the standard
contracts or agreements. [10CFR96i.11 Art IV.B.I] [CRD 3.2.1.B]

C. Transportation shall provide for the transport of defense HLW that the CRWMS is
designed to accept and dispose of. [Presidential Memo 1985] [CRD 3.2.i.I.D]

D. Transportation shall be operational with the commencement of CRWMS facilities
operations, and must continue until such time as all SNF, as specified in standard
contracts, and HLW, as specified in the MOA between EM and RW <TBP>, has been
disposed of. [NWPA 302(a)(5)] [10CFR961.11 Art H] _OE/RW-0247] [CRD
3.2.1.1.E] <TBR>

E. Transportation shall be capable of shipping SNF and HLW on the nominal schedule
shown in Table 3-2. [HLW: DOE/RW-0316P, ORNIJSub/89-SD841/2] [SNF 1998-
2008: DOE/RW-0331P] [SNF 1998-2034: C00000000-AA-08-00001-00, A00000000-
01717-0200-00002] [CRD 3.2.1] [CRD 3.7.2.2.E]

F. Shipments of loaded and unloaded transportation casks shall be as exclusive use.
[Derived]

G. Transportation cask systems shall be provided to each Purchaser/Producer site
sufficiently in advance to accommodate scheduled deliveries and transported from the
site. [10CFR961.11 Art IV.B.2] [CRD 3.2.1.1.F]

H. Transportation shall maintain <TBD> operational transportation cask systems until
repository closure. [10CFR60.11 l(b)(1)]
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Table3-2. TransportationShippingCapability<TBR>
(In MetricTonsof Initial Uraniumor Equivalent)

,,,i ' Illllm , ,,,H,_,,,_, '1 ' " " "r II " '11 IIII II Illll I I Ill I I I[

Shipment ShipmentDestination:
Destination: MGDS

Year MRS
,, f ,, , , , ,| .......... , ,H, ,u, , ui, ,L i ,

SNF SNFI HI.W
...........i I_l I I

INITIAL
OPERATION

i J if ,, ,,

1998 400 0 0
.......... ,,,,r _..................... ,11, , ,, i,, , ' ,' '1 i

1999 600 0 0

2OOO 9OO 0 0

2001 900 0 0
,,,............... i,, , , L,, , , , , ,, , p, ,,, H, , , ,,

2002 900 0 0
.....J L H,, , , ,

2003 900 0 0

2004 900 0 0
.......

2005 9O0 0 0

2006 900 0 0
L, ,, i ,,,,,,,,,H, f , i ,, , H,, ,

2007 900 0 0

2008 900 0 0

2OO9 9OO_ 0 0

2010 1,400 300 0
IIII I I li f JI 11 ] I I I IIH III I

2011 2,000 600 0

2012 2,600 1.200 0

2013 3.000 2°000 0

2014 3,000 3,000 0
, , ,,, , , H ,,

STEADY STATE
OPERATIONS

, , , , , , , ,,, ,, , ,, ,

2015 3,000 3,000 400
.......

In years when SNF is shipped directly from the Purchasers to the MGDS, the sum
of the waste shipped directly and waste shipped from the MRS will be as stated in
this column.

The current legal limit at MRS is lO,O00 MTU prior to operation of the MGDS.
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. : ............................ ± J, ,

3.2.1.2 Decommissioning

A. The design, fabrication,and operatingpracticesof transportationcasks shall, to the
extent practical,facilitatedecommissioningwithout endangeringthe health andsafety
of the public. [10CFR60,132(e)] [IOCFR72.130][CRD 3.2.1.2.D]

B. Transportationcasks and their supportequipmentshall, to the extent practical,include
featuresthat will facilitate decontaminationfor futuredeco_ssioning, increase the
potentialfor other uses, or both. [DOE Order6430.IA 1300-i 1.2] [CRD 3.2.1.2.E]

3.2.1.3 Off.Normal Operations

Transportationshall comply with the requirementsin 49CFR172 Subpan G (172.600-172.604)
for providing and maintaining emergency response information for off-normal events.
[49CFR172.600, .602, .604)] [CRD 3.2.1.3]

3.2.2 Radiological Protection

3.2.2.1 General Requirement

Transportationshall make provision for design and operationto ensure that occupationaland
public doses are maintainedALARA within the regulatorylimits. These exposure dose limits
are specified in 10CFR20.1201for occupationaldoses and 10CFR20.1301forpublicdoses. NRC
RegulatoryGuides8.8 and 8,10 provide guidancefor the implementationof ALARA principles.
[i0CFR20.1101(b)] [10CFR20.1201] [10CFR20,1301][CRD 3.2.2.1.C] [Clad 3.2.2.1.D]

3.2.2.2 Personnel Protection

The positions normally occupied by personnel in thevehicle or carriershall not exceed radiation
levels of 2 millirern/hour. [10CFR71.47(d)][49CFR177.842(g)] [CRD 3.2.1.1.G1

3.2.2.3 Airborne Radioactive Material Control

No requirements have been allocated at this time.

3.2.2.4 Radiation Monitoring

A. Transportationshall be equipped to monitor the external surfaces of transportation
cask systemsand support equipment forradioactivecontamination and radiationlevels
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in compliance with 10CFR7 i.47, IOCFR71.87(i), and 49CFRI73.443(a).
[10CFR71.47] [10CFR71.87(i)] [49CFRI73.443(a)] [CRD 3.2.2.4.B]

B. Transportation shall be capable of surveying each vehicle transporting casks with
radiation equipment after each use to confirm that the limits of 49CFR177.843 for
highway transport, 49CFR174.715 for railway transport, and 49CFR176.715 for
transport by vessel ate not exceeded. [10CFR71.5(a)(2)] [49CFRI77.843(a)]
[49CFRI74.715(a)] [49CFRI76.715(a)] [CRD 3.7.2.2.1]

3.2.2.5 Transportation Protection

A. Transportation shall comply with the guidelines for the packaging and transportation
of radioactive material contained in 10CFRTI and 49CFR173. [10CFR71.0(c)]
[49CFRI73.3(a)] [CRD 3.2.2.7]

B. Transport of SNF shall be in compliance with applicable DOT regulations. [NWPA
i37(a)(1)] [CRD 3.7.2.2.A]

3.2.3 Interface Requirements

3.2.3.1 External to CRWMS

Interfaces to Federal agencies, States, and local governments, Indian Tribes, law enforcement
agencies, emergency response organizations, private industry, and each individual
Purchaser/Producer facility will be developed and requirements shall be included in the
Transportation Design Requirements Document. [Derived by CRD] [CRD 3.2.3.1]

3.2.3.2 Internal to CRWMS

Interface requirements between Transportation and other elements of the CRWMS (Waste
Acceptance, MRS, and MGDS) are included in this section.

3.2.3.2.1 Waste Acceptance-Transportation Interface Requirements

Waste Acceptance has the responsibility of interfacing the CRWMS with the "Purchasers"
(owners and generators of SNF from civilian reactors) and "Producers" (owners and generators
of HLW).

The types of interfaces between these two elements reflect transfer of loaded, unloaded, or new
transportation cask systems and the documentation, reports and communications regarding
transportation cask systems.
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A. In supportof the followinl requirements,Transportationshallprovideanappropriately
configured transportationcask system(s) (including an NRC-certified cask) and
necessaryservices to move the SNFand/orHLW from the Purchaser's/Producer'ssite
to the CRWMSfacility. [10CFR961.11An IV.B.2] [CRD 3.2.1.I.F]

(I) Purchasersshall be provided with a truckor rail cask system for delivery
of SNF to the MRS or MGDS. [DOE_W-000$] [CRD3.2.1.I.F]

(2) Producersshall be providedwith a railcask system for delivery of defense
HLWto theMGDS. [DOE_W-0005] [DOE/RW-0187][DOF.JRW-0270P]
[cRy

(3) Producers shall be provided with a rail cask system for delivery of
conunercial HLW to the MGDS. [DOE/RW-000$] [DOE/RW-0187]
[DOE/RW-0270P] [CRD3.2.1.1.F] <TBR>

B. Transportationshall be capable of receiving and shippingSNT and HLW loaded in
transportationcask systems from Purchasers/Producers,aftertitle has been accepted
by Waste Acceptance, at the nominal shipping rate shown in Table 3-2. [I-ILW:
DOE/RW-0316P][SNF 1998-2008: DOE/RW-0331P][SNF 1998-2034: C0000(X)00-
AA-08-00001-00, A00000000-01717-0200-00002] [CRD 3.2.1] [CRD 3.7.2.2.E]

C. Transportation shall establish cleanliness requirements for the interior of the
transportationcask for the beginning of each shippingcampaign. Negotiations with
each Purchaser/Producer through Waste Acceptance may be necessary.
[IOCI_961.I I An W.B.2] [CRD 3.2.1.I.F]

D. Transportationshall workwith Waste Acceptanceto identify, document,andplan the
site interface capabilities. Negotiations with each Purchaser/F'roducerwill be
necessary to determine if special equipment or facility modifications are needed to
satisfy the site interface constraints. Initial site interface capabilitiesare documented
in Facility InterfaceCapabilityAssessment (FICA)and ServicesPlanningDocuments
(SPDs). [10CFR961.11An W.B.2] [CRD 3.2.1.I.F']

E. The outside of the transportationcask shall incorporatea feature, such as a seal,
which is not readily breakable,and which, while intact would be evidence that the
cask has not been opened by unauthorizedpersons. This sealing feature will be
inspected by Waste Acceptance and Transportationprior to acceptance of loaded
transportationcasks from each Purchaser/Producerand uponarrivalat its destination.
[10CFR71.43(b)] [CRD 3.7.2.2.K]

F. Transportationshall provide pertinent informationon transportationcask systems to
the Purchaser/Producerin sufficient time prior to a shipping campaign for the
developmentof site-specific procedures,including,but not limitedto, the following:
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(1) Generic written procedures that can be tailored for each site for cask
handling, inspection, loading, decontamination, and incidental maintenance,
including specifications on Purchaser/Producer-furnished canisters for
containment of failed fuel.

(2) Training material for Purchaser's/Producer's personnel in cask handling
and loading, as may be necessary.

(3) Technical information and sufficient documentation on the equipment
supplied by CRWMS.

(4) Campaign details.

[10CFR961.11 Art IV.B.2] [CRD 3.2,1.1.F] [CRD 3.5.1.4] [CRD 3.7.2.2J]

G. Prior to accepting the loaded or unloaded transportation cask system from each
Purchaser or Producer, Transportation shall ensure thatsurface contamination does not
exceed the NRC and DOT specified limits of 2200 dpm/100 cmz for beta and gamma
emitting radionuclides and 220 dpm/100 cmz for alpha emitting radionuclides.
[lOCFR71.87(i)] [49CFR173.443(a)] [CRD Appendix A (10CFRTI)(49CFRI73)]

i

H. Transportation shall procure or contract for a prime mover equipped with
communication equipment to ensure compatibility with Waste Acceptance and
Purchaser/Producer sites to allow communication for shipments to provide advance
notice of their arrival. [IOCFR73.37(c)(3), (d)(3)] [CRD 3.2.4.3.1.B]

I. The design of computer systems shall provide for the intercompatibility of computer
resources, including hardware and software, with all other CRWMS elements. The
design goal is to allow for the common use of databases and information by all
system elements. [Derived by CRD] [CRD 3,3.10.B]

J. The capability shall be provided for the visual inspection and testing of loaded and
unloaded cask(s) as necessary and appropriate to show compliance with 10CFRTI and
DOE Order 5480.3 Section 10.d. [10CFR71.93(b)] [10CFR71.87] [DOE Order 5480.3
9.b(7)] [DOE Order 5480.3 10.d] [CRD 3.5.1.4]

K. During cask loading and prior to acceptance for transportation to a CRWMS facility,
Transportation shall verify that the Purchaser's SNF or the Producer's HLW is
properly loaded and packaged in accordance with the transportation cask certificate
of compliance and is properly marked, labeled, and ready for transportation (including
appropriate shipping documents) in accordance with applicable DOT regulations and
OCRWM-established procedures. {10CFR961.11 Art VI.B.2} [MOA DP/RW, 1986]
[CRD Appendix A (10CFR96I)(MOA DP/RW)]
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L. When the isotopic abundance,mass, concentration,degree of irradiation,degree of
moderation,or otherpertinentpropertyof fissile materialin anypackageis notknown
by the Purchaser/Producer,TransportationshaU assure that the Purchaser/Producer
packages the fissile materialas if the unknownpropertieshave credible values that
will cause the maximum nuclear reactivity. [10CFR71.83] [CRD Appendix A
(10CFR71)]

3.2.3.2.2 Transportation.MRS Interface Requirements

The types of interfacesbetween these two elements reflect transferof loaded,unloaded, or new
transportationcask systems andthe documentation,reports,andcommunicationsregarding these
transportationcask systems.

A. Transportation shall procure or contract for a prime mover equi_ with
communication equipment to ensure compatibility with the MRS to allow
communication for shipments to provide advance notice of their arrival.
[10CFR73.37(c)(3),(d)(3)] [CRD 3.2.4.3.1.B]

B. Transportationshall procure or contracttransportationcask systems, which allow for
inspectionuponreceiptat the MRS to ensurethat externalradiationlevels andsurface
contaminationlevels can be measured. [Derived] [CRD 3.2.1.1.F]

C. All shipments from theMRS to the MGDS shall be made by rail in dedicated trains.
[DOE/RW-0239][CRD 3.7.2.2.G]

D. Transportationshall be capableof deliveringSNF to the MRS at the nominalshipping
rate shown in Table 3-2. [SNF 1998-2008: DOE/RW-O331P][SNF 1998-2034:
CO0000000-AA-08-00001-00, A00000000-01717-0200-00002] [CRD 3.2.1] [CRD
3.7.2.2.E]

E. Transportationshall deliver compatible transportationcask systems (including an
NRC-certifiedcask) to the MRS for loading and/orunloading operations. The types
of cask systems thatpresentlyexist or are anticipated to be available are shown in
Table 3-3. [10CFR961.11 Art IV.B.2] [CRD 3.2.1.1.F]

F. Transportationshall provide pertinentinformationon transportationcask systems to
the MRS in sufficient time prior to loading and/or unloading operations for the
developmentof site-specific procedures,including, but not limited to, the following:

(1) Written procedures for cask handling, inspection, loading, cleaning,
, decontamination,and incidentalmaintenance.

(2) Trainingmaterialfor MRSpersonnelin cask handlingand loading, as may
be necessary.
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Table 3-3. Types of Transportation Cask Systems <TBR>

NRC Capacity Loaded Cask Dimensions
Docket Weight

Category No. Type PWR BWR" (lbs) Length Diameter
(in.) (in.)

i

From.Reactor
ii

NLI 1/2 71-9010 LWT 1 2 149,500 195.2 47.125

NAC-LWT 71-9225 LWT 1 2 149,000 214 50

TN-8 71-9015 OWT 3 - 79,400 218 68

TN-9 71-9016 OWT - 7 79,400 227 68

11=-300"" 71-9001 Rail 17 140,000 210 64

bill 10/24 71-9023 Rail 10 24 194,000 204.5 96

Proven
Technology

<TBD> <TBD> LWT 2 5 A <TBD> <TBD>

<TBD> <TBD> LAR LWT 4 12 A <TBD> <TBD>

<TBD> <TBD> Rail' 10 21 B <TBD> <TBD>

<TBD> <TBD> Rail 12 24 B <TBD> <TBD>
i

Innovative

Technology

GA-4 <TBD> LWT 4 52,600 187.5 48

GA-9 <TBD> LWT - 9 52,900 198.0 47.73

BR-100 71-9230 Rail 21 37 200,000 202 102

ExlraLong" <TBD> <TBD> <TBD> <TBD> <TBD> <TBD> <TBD>

From-MRS

<TBD> <TBD> Rail <TBD> <TBD> 332,000 205 104
i

Transportable
S_ age Casks

<TBD> <TBD> Rail 26 52 250,000 202 102

HLW'"

<TBD>'" <TBD> Rail <TBD> <TBD> <TBD> <TBD> <TBD>
iiiii

Multi-Purpose
Canister

<TBD> <TBD> <TBD> <TBD> <TBD> <TBD> <TBD> <TBD>

" Capacityof BWR fuel assemblywith channels.
"" Cask will not be used at MRS, only at MGDS.
A Weights of these casks areexpected to be approximatelyequal to other LWT casks.
B Weights of these casks areexpected to be approximatelyequal to other rail casks.
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(3) Technical information and sufficient documentation on the equipment
supplied by Transportation.

(4) Campaign details.

[10CFR961.11 Art IV.B.2] [CRD 3.2.1.1.F] [CRD 3.5.1.4]

G. Prior to accepting the loaded or unloaded transportation cask systems f_om the MRS,
Transportation shall ensure that surface contamination does not exceed the NRC and
DOT specified limits of 2200 dpm/100 cm2 for beta and gamma emitting
radionuclides and 220 dpm/100 cm 2 for alpha emitting radionuclides.
[10CFR71.87(i)] [49CFR173.443(a)] [CRD Appendix A (10CFRT1)(49CFR173)]

H. The design of computer systems shall provide for the intercompatibility of computer
resources, including hardware and software, with all other CRWMS elements. The
design goal is to allow for the common use of databases and information by all
system elements. [Derived by CRD] [CRD 3.3.10.B]

I. The capability shall be provided for the visual inspection and testing of loaded and
unloaded cask(s) as necessary and appropriate to show compliance with 10CFR71 and
DOE Order 5480.3 Section 10.d. [10CFR71.93(b)] [10CFR71.87] [DOE Order 5480.3
9.b(7)] [DOE Order 5480.3 10.d] [CRD 3.5.1.4]

J. Requirements for the design of the CMF collocated with the MRS shall be defined
in the MRS System Requirements document. [Derived by CRD] [CRD 3.1.6.B]

3.2.3.2.3 Transportation.MGDS Interface Requirements

The types of interfaces between these two elements reflect transfer of loaded, unloaded, or new
transportation cask systems and the documentation, reports, and communications regarding these
transportation cask systems.

A. Transportation shall procure or contract for a prime mover equipped with
communication equipment to ensure compatibility with the MGDS to allow
communication for shipments to provide advance notice of their arrival.
[10CFR73.37(c)(3), (d)(3)] [CRD 3.2.4.3.1.B]

B. Transportation shall procure or contract transportation cask systems to allow for
inspection upon receipt to ensure that external radiation levels and surface
contamination levels can be measured. [Derived] [CRD 3.2.1.1.F]
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C. Shipments from Purchaser facilities shall be made by truck or rail. [DOE/RW-0005]
[CRD 3.2.1.1.F]

D. All shipments from the MRS to the MGDS shall be made by rail in dedicated trains.
[DOE/RW-0239] [CRD 3.7.2.2.G]

E. All shipments from Producer sites (for commercial and defense HLW) to the MGDS
shall be made by raft in dedicated trains. [DOE/RW-0316P] [CRD 3.2.1.1.F]

F. Transportation shall be capable of delivering SNF and HLW to the MGDS at the
nominal shipping rate shown in Table 3-2. [HLW: DOE/RW-0316P] [SNF 1998-
2008:DOE/RW-0331P] [SNF 1998-2034:O30000000-AA-08-00001-00, A00000000-
01717-0200-00002] [CRD 3.2.1] [CRD 3.7.2.2.E]

G. Transportation shall deliver compatible transportation cask systems (including an
NRC-certified cask) tO the MGDS for loading and/or unloading operations. The types
of cask systems that presently exist or are anticipated to be available are shown in
Table 3-3. [10CFR961.11 Art IV.B.2] [CRD 3.2.1.1.F]

H. Transportation shall provide pertinent information on transportation cask systems to
the MGDS in sufficient time prior to loading and/or unloading operations for the
development of site-specific procedures, including, but not limited to, the following:

(1) Written procedures for cask handling, inspection, loading, cleaning,
decontamination, and incidental maintenance.

(2) Training material for MGDS personnel in cask handling and loading, as
may be necessary.

(3) Technical information and sufficient documentation on the equipment
supplied by Transportation.

(4) Campaign details.

[10CFR961.11 Art IV.B.2] [CRD 3.2.1.1.F] [CRD 3.5.1.4]

I. Prior to accepting the loaded or unloaded transportation cask system from the MGDS,
Transportation shall ensure that surface contamination does not exceed the NRC and
DOT specified limits of 2200 dpm/100 cm 2 for beta and gamma emitting
radionuclides and 220 dprn/100 cm2 for alpha emitting radionuclides.
[10CFR71.87(i)] [49CFR173.443(a)] [CRD Appendix A (10CFR71)(49CFR173)]
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J. The design of computer systems shall provide for the intercompatJbility of computer
resources, including hardware and software, with all other CRWMS elements. The
design goal is to allow for the common use of databases and information by all
system elements. [Derived by CRD] [CRD 3.3.10.B]

K. The capability shall be provided for the visual inspection and testing of loaded and
unloaded cask(s) as necessary and appropriate to show compliance with 10CFR71 and
DOE Order 5480.3 Section 10.d. [10CFR71.93(b)] [10CFR71.87] [DOE Order 5480.3
9.b(7)] [DOE Order 5480.3 10.d] [CRD 3.5.1.4]

L. Requirements for the design of the CMF collocated with the MGDS shall be defined
in the MGDS System Requirements document. [Derived by CRD] [CRD 3.1.6.B]
<TBR>

I

3.2.4 Physical Characteristics

Selection of additional standards or guidelines to meet the requirements specified in this section
•shall be by engineering analysis and documented in accordance with appropriate QA procedures.
[Derived by CRD] [CRD 3.2.4]

3.2.4.1 Protective Coatings and Materials

A. Protective coatings for facilities and equipment shall be in accordance with DOE
Order 6430.1A Section 0900-99.0. [DOE Order 6430.1A 0900-99.0] [CRD 3.2.4.1]

B. For Transportation facilities and equipment that require coatings to enhance
decontamination of surfaces, the coatings shall conform to ASTM D4256 and ASTM
D5144-91. [DOE Order 6430.1A 0900-99.0] [CRD 3.2.4.1]

C. The design of facilities and equipment shall comply with the requirements of
29CFR1926, 29CFR1910, and DOE Order 6430.1A Section 0950. [DOE Order
6430.1A 0950-1] [CRD 3.2.4.1]

3.2.4.2 Habitability

3.2.4.2.1 Environmental Controls

Environmental controls for facilities shall be capable of maintaining an environment that provides
comfortable and appropriate workplace temperature, humidity in accordance with DOE Order
6430.1A Section 1300-12.4.3. [DOE Order 6430.1A 1300-12.4.3] [CRD 3.2.4.2.1]
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3.2.4.2.2Heating,Ventilation,and AirConditioning

HVAC equipmentforfacilitiesshallbesizedtoconformwiththeguidelinesinNUREG-0700
Section6.1.5.MIL-STD-1472D Section5.8.1andtheapplicableASHRAE Standardmay be

usedforguidance.[DOE Order6430.IA1300-12.4.3][CRD 3.2.4.2.2]

3.2.4.2.3Illumination

LightinginTransportationfacilityworkingareasand otherenclosuresshahconformwiththe
guidelinesin NUREG-0700 Section6.1.5.MIL-STD-1472D Section5.8.2and applicable
recommendedpracticeoftheIlluminationEngineeringSocietymay beusedforguidance.[DOE
Order6430.IA1300-12.4.3][CRD 3.2.4.2.3]

3.2.4.2.4 Acoustical Noise

Work spaces shall be provided with an acoustical environment that conforms to the requirements
of 29CFR1910.95. MIL-STD-1472D Section 5.8.3 and NUREG-0700 Section 6.1.5 may be used

for guidance. [DOE Order 6430.1A 1300-12.4.3] [CRD 3.2.4.2.4]

3.2.4.2.5Vibration

Facilities,buildings,personnelenclosures,andvehiclesshallbe designed,located,ormodified
toconformtotherequirementsforvibrationcontrolspecifiedinappropriatestandards,suchas
MIL-STD-1472D Section5.8.4and ANSI/ASA 38. [DOE Order6430.IA1300-12.4.3][CRD

3.2.4.2.5]

3.2.4.3 Security

Requh°ements for security provision pertaining to escort equipment are contained in Section 3.7.4.

3.2.4.3.1 Physical Security

A. Transportation design shah incorporate phy_cal protection facilities, equipment, and
personnel to ensure compliance with 10CFR73.37. [10CFR73.37] [10CFR71.0(b)]
[CRD 3.2.4.3.1.B]

B. Transportation design shah incorporate security facilities, equipment, and personnel
to facilitate compliance with the security requirements of applicable DOE Orders
including DOE Order 6430.1A that do not conflict with 10CFR73. [DOE Order
6430.1A 0110-13.1] [CRD 3.2.4.3.1.C]
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3.2.4.3.2 Computer Systems

Computer systems that process safeguards information shall be self contained within the facility
and require the use of entry code for access to stored information. Other systems may be used
if approved for security by the NRC. [10CFR73.21(h)] [CRD 3.2.4.3.1.B]

3.2.$ System Quality Factors

3.2.q.1 Reliability

Transportation reliability requirements are driven by the necessity to provide a fault tolerant
system that allows for the transportation of SNF and HLW in a safe manner. Nothing in this
section shall be construed to indicate that NRC mandated redundancy of systems may be
neglected. [Derived by CRD] [CRD 3.2.5.1.A]

3.2.$.1.1 Reliability Program Requirements

All design organizations shall establish and execute a reliability, availability, maintainability
(RAM) program to support Integrated Logistic Support and the general engineering program for
the CRWMS. Reliability shall be addressed as an element of design reviews. [Derived by CRD]
[CRD 3.2.5. I.B]

3.2.5.1.2 Reliability of Equipment

A. A failure mode and effects analysis shall be performed for all major equipment whose
failure can result in personnel injury or illness. Based on this analysis, designs must
be developed to ensure reliability that minimizes safety hazards to the extent practical.
Under such design conditions, failures shall not result in personal injury or
occupational illness. If designs cannot be developed to these requirements, then the
reliability of systems will be shown by analysis to be such as to minimize the
probability of injury or illness to personnel. In demonstrating system reliability, MIL-
STD-882B should be considered in the design, where applicable. (These criteria do
not supplant radiological standards contained in NRC or EPA requirements, e.g., the
radiological standards of 10CFR20.) [Derived by CRD] [CRD 3.2.5.I.D]

B. Provisions shall be made to make reliable and timely emergency power available to
systems, structures, and components (SSCs), e.g., instruments, utility service systems
and operating systems, central security system, and alarm systems important to safety,
in the event of a loss of primary power. (Backup power requirements for items not
identified as important to safety are covered by design analysis during the design
development process.) [10CFR60.131(b)(5)(iii)] [10CFR72.122(k)(3)] [CRD
3.3.6. lO.C]
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3.2.5.1.3 Mission Reliability

Allequipmentshallbeshownby analysistohaveadequatereliabilitytoallowTransportationto
meetitsmissionand thethroughputrequirementsidentifiedinTable3-2.[Derivedby CRD]
[CRD 3.2.5.I.E]

3.2.5.2 Maintainability/Inspectability

A. The structures,systems,and componentsimportanttosafetyshallbe designedto
permitperiodicinspection,testing,and maintenance,asnecessary,toensuretheir
continuedfunctioningandreadiness.[i0CFR60.131(b)(6)][I0CFR72.122(f)][CRD
3.2.5,2.A]

B. The design of equipment and systems shall conform to the maintainability
requirements specified in applicable regulatory guidance and standards. [Derived by
CRD] [CRD 3.2.5.2.B] [CRD 3.2.5.2.D]

C. The design of facilities and equipmentshall minimize time requiredto performwork
in the vicinity of radioactive components to facilitate compliance with ALARA
requirements (e.g., by providing sufficient space for ease of operation and designing
equipment for ease of repair and replacement). [DOE Order 6430.IA 1300-12.4.10]
[10CFR60.131 (a)(2)] [IOCI:_72.126(a)(5)] [CRD 3.2.5.2.E]

3.2.5.3 Availability

Availabilityfor designsof Transportationsegmentsshallbe addressedin the Design

RequirementsDocument. [Derivedby CRD] [CRD 3.2.5.3.A]

3.2.5.4 Service Life

The service liferequirementsof SSCs shallbe specifiedintheTransportationDRD and

derivativespecifications.ServicelifevalueswiU normallybe determinedby logisticsupport
analysis,and otherengineeringandcoststudieswithappropriateconsiderationtothetermsof
thelicenseorcertificate.[Derivedby CRD] [CRD 3.2.5.4]

3.2.5.5 Overall Utilization

Overallutilizationistheproductofscheduledutilization(theratioofoperatinghoursperyear
tototalhoursperyear),availability,and workerproductivity(theaveragefractionofa work
periodthatworkersperformwork;nonproductivetimeexcluded).
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A. Overall utilization of the system elements shall be a subject addressed at design
reviews. [Derived by CRD] [CRD 3.2.5.5.A]

B. The overall utilization for Transportation shall be <TBD>. The design of
Transportation segments must consider the overall utilization in the design of the
system to meet the applicable portions of the shipping schedule of Table 3-2.
[Derived by CRD] [CRD 3.2.5.5.B]

3.2.6 Environmental Requirements

The natural and induced environments to constrain the design of an operational transportation
cask system shall be <TBD>. As a minimum, these environments must bound the NRC limits
specified in 10CFR71.71 and 10CFR71.73. [10CFR71.71(a)] [10CFR71.73(a)] [CRD 3.2.6.2.C]
[CRD 3.2.6.2.D]

3.2.7 Transportability/Modularity

3.2.7.1 Transportability

Transportation cask systems (cask, transporter, and motive support equipment) shall conform to
State and local laws, regulations, and ordinances and approved rail carrieroperating rules relating
to weight and size limitations. [DOE Order 1540.lA Ch 1 4.c] [CRD Appendix A (DOE Order
1540.1A)]

3.2.7.2 Modularity

Specific requirements for temporary/modular facilities shall be addressed in the DRD as
appropriate. [Derived by CRD] [CRD 3.2.7]

3.2.8 Flexibility, Expansion, and Integration

Facilities shall be designed and constructed so as not to preclude the later addition, where
appropriate, of facilities for offices and laboratories, or expansion of a facility's basic mission.
[Derived by CRD] [CRD 3.2.8]
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3.2.9 PoI_bility and Load Carrying

Equipment,tools, and components thatmust be moved over shortdistances for maintenanceor
other purposesshall:

A. Not exceed 35 poundsin weight, if to be moved by one personand moved without
mechanicalor lifting devices

B. Have suitable handgripsor lifting aids

C. Have mechanical liftingand handlingdevices provided,if heavierthan 70 pounds or
impracticalfor 2-personcarry.

[MlL-STD-1472D 5.9.11.3.1] [CRD 3.2.9] [CRD 3.2.5.2.B]

3.3 DESIGN AND CONSTRUCTION

3.3.1 General Design Criteria

A. The design of Transportationfacilities and equipmentshall meet the requirementsof
regulations as prescribedby, but not limited to, the NRC and DOT. [NWPA 9]
[10CFR71.0(a), (b)] [10CFRTI.5(a)][CRD 3.3.1.B] [CRD 3.7.2.2.C]

B. Nationalstandards(i.e., ASME, ANSI, ASTM, etc.), NRC guidance(i.e., NUREGs,
RegulatoryGuides,etc.), andotherDOE accepteddocuments,identified as sufficient
or more appropriatefor the supportof design shall be used at the discretion of the
designers, providing there are no conflicts with the identified requirements of
Transportationor the CRWMS. [QARD(DOE/RW-0333P)3.2.1] [CRD 3.3.1.C]

3.3.2 Electromagnetic Radiation

A. Critical communicationscircuits shall be protected or shielded fromelectromagnetic
interference, to include ionizing radiation, from sources to the extent specified by
manufacturersof sensitive communications equipment used in the system. [DOE
Order6430.1A 0200-99.8.1] [CRD 3.3.2.A]

B. Lightingfixture types, location, and illuminationlevels shall be coordinatedwith the
equipmentand functionsof telecommunication,alarm, and automateddataprocessing
(ADP) centers to provide the required illumination without creating electrical or
electromagnetic interferencedetrimentalto properoperation of equipment. [DOE
Order6430.1A 1655-99.8] [CRD 3.3.2.B]
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C. Shielding shall be provided to protect magnetic recordingequipment,magnetictapes,
and disk packs where an electromagnetic field of 10 microvolts per meter or 50
Oersteds or greatercan be expected. [DOE Order 6430.1A 0!10-99.8.4] [CRD
3.3.2.q

3.3.3 Nameplates and Markings

A. Equipmentand any parts of thatequipmentto be used by _sonnei shall be identified
with appropriatelabels. Equipmentandequipment partsinclude, but are not limited
to, system and subsystem component groupings, individual components, control
positionsor modes, displaymarkings,instructions,proceduremanuals,storagespaces,
access panels, and tools. [DOE Order 6430.1A 1300-12.4.11] [CRD 3.3.3]

B. The label shall indicate clearly and concisely the functionand purpose of the item
being labeled. Unnecessary information (e.g., information used only t'or
manufacturingpurposes)must notbe included. Hierarchiallabeling also must be used
to facilitatecomponentlocationoncontrolpanels. [DOEOrder6430.1A 1300-12.4.11]
[CRD 3.3.3]

C. The label information shall be easy to understand. Words, symbols, and other
markings in a label or instruction must be unambiguous and accurate. The
_ology used must have commonly acceptedmeaningfor all users. [DOE Order
6430.1A 1300-12.4.11] [CRD 3.3.3]

D. Label design shall be consistent and the use of abbreviationsand acronyms must be
ndnin_zed. Various equipment labels placed on the same or similar pieces of
equipment and serving similar functionsmust use the same material,color, fonttype,
relative location to component, generalformat, and other configurationfeatures to
promote simplicity and avoid clutter, The terminology used for equipment,
procedures, and training materials must be the same for each case. [DOE Order
6430.1A !300-12.4.11] [CRD 3.3.3]

E. Permanentlabels shall be attachedto the specific componentor equipment in such a
mannerthatenvironmentalconditionsor usage by personnelwill not make the label
illegible or remove or destroy the label. [DOE Order6430.1A 1300-12.4.11] [CRD
3.3.3]

F. Pipe, hose, andtube-line identificationforliquids,gas, and steam shall be clearlyand
unambiguouslylabeled or coded asto contents,pressure,heat,cold, directionof flow,
or other specific hazardinformation. [MIL-STD-1472D 5.13.3] [DOE STD-HFAC
10.3] (CRD 3.3.6.6.B]
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G. TransportationshaUprovide marking and labeling in accordancewith 49CFR172,
Subpan D, 172.400 through 172.407, and 172.436 through172.440.
[lOCFRTi.5(a)(1)(ii)] [CRD 3.7.2.2.H(2)]

H. Transportationshall provide placarding in accordance with 49CFR172, i72.500
through 172.519, 172.556 and Appendices B and C. [10CFR71.5(a)(1)(iii)] [CRD
3.7.2.2.H(3)]

I. Each _nsportation cask shall be conspicuously and durablymarkedwith its model
and serialnumber,gross weight, and package identificationnumberassigned by the
NRC. [IOCI_71.85(c)] [CRD Appendix A (10CFR71)]

3.3.4 Workmanship

3.3.4,1 Special Process

Special processes,includingwelding, heattreating,and nondestructivetesting, shall be controlled
andaccomplishedbyqualifiedpersonnelusingqualifiedproceduresin accordancewith applicable
codes, standards,specifications,criteria,and otherspecial requirements. [10CFR71.119] [CRD
3.3.4.A] [CRD 3.6.1.B]

3.3.4.2 Criteria

a 'The workmanshipcriteria shall reflect the currently pphcab!e codes, standards,regulations,
architectural,engineering principles and practices specified in the CRD and DOE 6430.IA
(GeneralDesign Criteria). 0109 Reference Standardsand Guides, includingbut not limited to:

-AASHTO AmericanAssociation of State Highway and TransportationOfficials
-ACI American ConcreteInstitute
-AISC American Institute of Steel Construction
-AISI American Ironand Steel Institute
-ANS American NuclearSociety
-ANSI American National StandardsInstitute
-AREA AmericanRailway EngineeringAssociation
-ARJ Air Conditioning and RefrigerationInstitute
-ASCE AmericanSociety of Civil Engineers
-ASHRAE AmericanSociety of HeatingRefrigeratingandAir-ConditioningEngineers
-ASME AmericanSociety of MechanicalEngineers
-AWS American Welding Society
-ASTM AmericanSociety for Testing and Materials
-IEEE Instituteof Electricaland Electronics Engineers
-MBMA Metal Building ManufacturersAssociation
-NAAMM National Association of ArchitecturalMetal Manufacturers
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-NAPHCC National Associationof Plumbing-Heating-CoolingContractors
-NCMA National ConcreteMasonryAssociation
.NEMA National ElectricalManufacturersAssociation
-NFPA National Fire ProtectionAssociation
-NIST NationalInstituteof Standardsand Technology(formerlyNationalBureau

of Standards)
-PCA PortlandCementAssociation
-PCI PrestressedConcreteInstitute

[DOE Order6430.IA 0109] [CRD 3.3.4.B] [CRD 3.3.1.C]

3.3.$ Interchanlleabillty/Standardization

A. To the extent practicable,components such as seals, valves, pumps, motors, fans,
video monitors, cranes, lifting yokes, hoists, transportationcask motive support
equipment,etc. usedfor similarfunctions shallbeof identicalmanufactureand model,
in orderto promotethe interchangeabilityof components. The objectiveis to simplify
logistical support,such as repair partssupply, trainingand documentation. [Derived
by CRD] [CRD 3.3.5]

B. Standardized pans, fittings, hardware, and modules shall be specified for
Transportationto simplify stocking and ensurereliability and supportability. As a
minimum, spare parts for primaryand incidental repairsmust be maintained by
Transportation. [DOE Order4700.1 Art 11]-I l.a, I.c(6)(b)3] [CRD 3.3.8.1.D]

3.3.6 Safety

3.3.6.1 General Requirements

In compliance with occupationalsafety and health standardspromulgatedunder29USC651 et
seq., Transportationworkplaces shall be free from recognizedhazardsthatarecausingor likely
to cause death or serious physical harm to employees. [29USC651 654(a)(1)] [29USC651
654(a)(2), (b)] [CRD 3.3.6.1.A] [CRD 3.3.6.1.B]

3.3.6.2 System Safety Precedence

A. The objective is to design an inherentlysafe system. If an identified hazardcannot
be eliminated, the associated risk shall be reduced to an acceptable level through
design selection that emphasizes passive safety featuresincludingbut not limited to
redundantsystems. [Derivedby CRD] [CRD 3.3.6.2.A]

B. If identified hazardscannotbe eliminated or their associated risk adequatelyreduced
throughequipmentdesign or selection, those risks shall be reduced throughthe use
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of fixed, automatic,or other protectivesafety design featuresor devices. Provisions
must be made for periodic functional checks of safety devices when applicable.
[Derivedby CRD] [CRD 3.3.6.2.B]

C. When neither design nor safety devices can effectively eliminate identified hazards
in a promptand readily distinguishablefashion or adequately reduceassociatedrisk,
devices shall be used to detect the condition and to produce an adequate warning
signal to alert personnel of any hazards.Warningsignalsand their applicationmust
be designed to minimize the probabilityof incorrectpersonnelreactionto the signal
and must be standardizedwithinlike types of systems. (ReferenceSection 3.3.7.3 of
this document) [Derived by CRD] [CRD 3.3.6.2.C]

D. Only where it is impracticalto eliminate hazardsthroughequipmentdesign selection
or adequatelyreducethe associatedrisks withsafety andwarningdevices, procedures
andtrainingshallbe used as the only protection. [Derivedby CRD] [CRD 3.3.6.2.D]

3.3.6.3 Facilities, Equipment and Materials ProtectiveMeasures

A. Ventilation meeting the standardsof 29CFR1910.94shall be providedas applicable
in surface areas where hazardousatmospheresare generatedby construction,testing,
normal,or maintenanceoperations. [29CFR1910.94] [CRD 3.3.6.3.E]

B. Protection againstelectrical, mechanical,machinery,fluid, andtoxic hazardsshall be
in accordance with the requirements of 29CFR1910, Subpan H and Subpan O.
[29CFR1910Subpans H and O] [CRD 3.3.6.3.G]

3.3.6.4 Personnel Protective Equipment

A. Protective equipment such as helmets, face shields, safety shoes, and respiratory
protectors shall be selected in accordance with applicable requirements of
IOCFR20.1703 (respiratoryprotectors only), 29CFR1910 Subpart I, 29CFR1926
Subpan E, and DOE Order6430.IA Section 12.4.5. [IOCFR20.1703][29CFR1910
Subpart I] [29CFR1926 Subpart E] [DOE Order 6430.IA 1300-12.4.5] [CRD
3.3.6.4.A]

B. Hearing protection devices shall be provided as required by 29CFR1910.95.
[29CFR1910.95] [CRD 3.3.6.4.B]

C. Appropriatefacilities, includingcompartmentsin primemovers andtransporters,that
provide convenient storage and emergency issue shall be provided for personal
protectiveequipment. [29CFR1910.132] [CRD 3.3.6.4.C]
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3.3.6.5 Safety Labels

A. Safety labels shall be designed and displayed as required in 29CFR1910 Subpart J.
[29CFR1910 Subpan J] [CRD 3.3.6.6.A] '

B. Alerting devices, emergency doors and exits, and equipment provided for use in
hazard areas and the environment around surface workspaces shall be designed in
accordance with the requirements of 29CFRI910 Subpan E. [29CFR1910.36(a)]
[CRD 3.3.6.6.C]

3.3.6.6 Emergency Lighting

A. Failure of the normal lighting systems shall not inhibit or degrade the operationof
emergency lighting in accordance with NUREG-0700 Section 6.1.5.4.b. [DOE Order
6430.IA i300.12.4.3] [CRD 3.3.6.7.A]

B. The emergency fighting system shall be designed to automatically actuate in
accordance with NUREG-0700 Section 6.1.5.4.a. Emergency lighting must be
powered by batteries that are continuously charged and easily monitored. [DOE
Orders 6430.IA 1300-12.4.3] [CRD 3.3.6.7.B]

C. Lighting levels shall comply with the guidelines of NUREG-0700 Section 6.1.5.4.c.
[DOE Order 6430.IA 1300-12.4.3] [CRD 3.3.6.7.C]

3.3.6.7 Equipment Related Hazards

A. Interlocks, alarms,access,hazardaccess,and edge-roundingshall be provided and
designed in accordance with the requirements of:

(I) 29CFRI910 Subpan N for material handling equipment

(2) 29CFRIgIO Subpan O for machinery

(3) 29CFR1910 Subpan P for tools

(4) 29CFR1926 Subparts H, I, O for construction applications.

MIL-STD-1472D Section 5.13.5 may be used for guidance.

[2_CFR1910.179(i)] [29CFRlg10.212(a)(1)] [29CFRIgI0.242(a)]
[29CFR1926 Subparts H, I, (3] [CRD 3.3.6.8.A] [CRD 3.3.6.8.C]
[CRD 3.3.6.8.D]
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B. Tag-out and lock-out fixtures shall be provided to protect servicing and maintenance
personnel from unexpected energization or startup of machines or equipment, as
required by 29CFR1910.147. [29CFR1910.147(a)(1)(i)] [CRD 3.3.6.8.B]

C. Welding equipment and areas where welding operations will be performed shall meet
the requirements specified by 29CFR1910 Subpart Q. [29CFR1910.252(a), (b), (c)]
[CRD 3.3.6.8.E]

D. Where the possibility exists for the eyes or body of any person to be exposed to
injurious corrosive materials, suitable facilities for quick drenching or flushing of the
eyes and body shall be provided within the immediate work area for emergency use.
[29CFR1910.151(c)] [CRD 3.3.6.8.F]

E. Machines designed for fixed location shall be securely anchored to prevent walking
or moving. [29CFR1910.212(b)] [CRD 3.3.6.8.C]

F. Hand and portable power tools shall meet the applicable requirements specified by
29CFR1910 Subpart P. [29CFR1910.242(a)] [CRD 3.3.6.8.D]

3.3.6.8 Work Platforms

A. Any powered platforms, manlifts, and vehicle-mounted work platforms shall be
designed and constructed to comply with 29CFR1910 Subpart F. [29CFR1910.66(a)]
[CRD 3.3.6.9.A]

B. Scaffolds, ladders, work platforms, stands, and bridges shall be provided with safety
devices in accordance with the requirements of 29CFR1910 Subparts D and F.
[29CFR1910 Subpart D] [29CFR1910.66(a)] [CRD 3.3.6.9.B]

3.3.6.9 Electrical Safety

A. Electrical systems and components shall be selected, designed, and installed as
required by 29CFR1910 Subpart S. [29CFR1910.301] [CRD 3.3.6.10.A]

B. Electrical power systems shall be designed in accordance with DOE Order 6430.1A,
Division 16 Electrical. [DOE Order 6430.1A 1605-1] [CRD 3.3.6.10.B]

C. Protection against electrical hazards shall also conform to the requirements in
29CFR1910 Subpart S. The National Electric Code (ANSI/NFPA 70), the National
Electric Safety Code (ANSI Standard C2), and MIL-STD-1472D Section 5.13.7.1 may
be used for guidance. [29CFR1910.301] [CRD 3.3.6.10.D]
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3.3.7 Human Factors Engineering

3.3.7.1 Workstation and Control Rooms

Control rooms include rooms, areas, and personnel enclosures for personnel who operate
equipment or monitor the operations of Transportation. Workstations contain workspace and
associated equipment for performing those functions. Design and layout of control rooms and
workstations shall consider the requirements and guidelines identified in NUREG-0700 Section
6.1. [Derived by CRD] [CRD 3.3.7.1]

3.3.7.2 Voice Communication Equipment

Design and selection of voice communications equipment shall consider the human factors
engineering requirements and guidelines identified in NUREG-0700 Section 6.2.1 and appropriate
standards, such as MIL-STD-1472D Section 5.3.10 for operating controls for voice
communications equipment. [DOE Order 6430.1A 1300-12.4.9] [CRD 3.3.7.2]

3.3.7.3 Alarms and Warning Systems

Auditory and visual alarm systems alert personnel to out of tolerance conditions that, if

overlooked, may lead to personnel injury, equipment damage, or loss of system capability.
Alarms and warning systems shall be designed or procured to meet the requirements and
guidelines identified in NUREG-0700 Section 6.3 for alarms and operator response systems, and
in Section 6.2.2 for audio displays and alerts. [DOE Order 6430.1A 1300-12.4.8] [CRD 3.3.7.3]

3.3.7.4 Controls

Controls include operator activated switches, valves, and similar mechanisms or devices used to
regulate or guide operations of a machine, apparatus, or system. Human factors engineering
design of controls shall follow the requirements and guidelines identified in NUREG-0700
Section 6.4 for selection of controls and design principles of controls. [DOE order 6430.1A
1300-12.4.7] [CRD 3.3.7.4]

3.3.7.5 Visual Displays

Visual displays include meters, colored lights, graphic devices, and numerical readouts. Design
or acquisition of visual displays shall consider the requirements and guidelines identified in
NUREG-0700 Section 6.5. [DOE order 6430.1A 1300-12.4.6] [CRD 3.3.7.5]
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3.3.7.6 Control Panel Layout

Design and layout of control panels shall conform to the requirements and guidelines identified
in NUREG-0700 Section 6.8 for control groupings, layout arrangement, and location aids. [DOE
Order 6430.1A 1300-12.4.4] [CRD 3.3.7.6]

3.3.7.7 Control Display Integration

Design and integration of controls with associated displays shall incorporate the requirements and
guidelines provided in NUREG-0700 Section 6.9 for single and multiple controls with single and
multiple displays, control and display groups, and dynamic controls and display relationships.
[Derived by CRD] [CRD 3.3.7.7]

3.3.7.8 Signs and Location Aids

Labeling and marking equipment, signs, and location aids shall consider the requirements and
guidelines provided in NUREG-0700 Section 6.6 for general labeling principles. This
requirement does not replace or provide design alternatives to the labeling and placarding
requirements of 10CFR71 and 49CFR172. [DOE Order 6430.1A 1300-12.4.11] [CRD 3.3.7.8]

303.7.9 Visual Display Terminal (VDT) Workstation

Design, selection, and integration of VDT workstations shall consider the requirements and
guidelines specified in appropriate standards, such as ANSI/HFS Std No 100-1988 for VDT
workstation environment. [Derived by CRD] [CRD 3.3.7.9]

3.3.7.10 Anthropometry

Sizing and layout dimensions for equipment and facilities, and the selection of personnel
equipment and clothing to provide compatibility with personnel shall consider the anthropometric
guidelines identified in appropriate standards, such as MIL-STD-1472D Section 5.6.3 for
clearance dimensions, limiting dimensions, adjustable dimensions, and clothing and personnel
equipment, and DOD-HDBK-743A for special populations. [DOE order 6430.1A 1300-12.4.2]
[CRD 3.3.7.10]
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3.3.7.11 Remote Handling and Operation

The design, selection, and integration of equipment, controls, and indicators for remotely operated
systems shall consider the requirements and guidelines identified in appropriate standards, such
as MIL-STD-1472D Section 5.10. [Derived by CRD] [CRD 3.3.7.11]

3.3.7.12 Vehicles and Material Handling

The human factors engineering, design, selection, and acquisition of operational vehicles,
transportational vehicles, and material handling equipment shall consider the requirements for
human interface as specified in appropriate standards, such as MK,-STD-1472D Section 5.12 for
seating, controls, operating instruments, visibility, heating and ventilation, trailers and vans,
cranes, materials handling equipment, construction equipment, and automotive systems, and
Section 5.14.1 for head-up displays. [Derived by CRD] [CRD 3.3.7.12]

3.3.7.13 Accessibility and Useability by the Physically Handicapped

A. Buildings at Transportation facilities shall be designed and constructed to
accommodate the physically handicapped as required by General Services
Administration (GSA) Uniform Federal Accessibility Standards. [41CFR101-19.603]
[CRD 3.3.7.13] J

B. The design, selection, and construction of Transportation facilities shall consider
accessibility and useability of facilities and equipment by physically handicapped
personnel, both visitors and employees. As a minimum, the guidance and
requirements specified in DOE Order 6430.1A Section 1300-13 shall be considered
for all facility and equipment designs. [Derived by CRD] [CRD 3.3.7.13]

3.3.7.14 User-Computer Software Interface

Design of computer software that provides an interface between users and computers shall
consider the guidelines and requirements identified in appropriate standards, such as Guidelines
for Designing User Interface Software MTR 10090 for data entry and user inputs, data display,
sequence control, user guidance and prompts, data transmission, and data protection. [Derived
by CRD] [CRD 3.3.7.14]
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3.3.8 Methods and Controls

3.3.8.1 Material Management

3.3.8.1.1 Identification and Control

Transportation shall develop and implement a system (preferably automated) to provide
identification and control of materials, parts, and components, including the use of heat numbers,
partnumbers,serialnumbers,orothermeans,eitheron theitemoron recordstraceabletothe
itemasrequired,throughoutfabrication,installation,anduseoftheitem.The identificationand
controlmust be designatedtopreventtheuseofincorrectordefectivematerials,parts,and
components.The materialmanagementsystemmustenablelocationandremovalofsuchitems.
[10CFR71.117] [QARD (DOE/RW-0333P)] [CRD 3.3.8.1.A] [CRD 3.3.8.2.B]

3.3.8.1.2 Nonconforming Items

Materials, parts, or components that do not conform to requirements shall not be used or
installed. This must include procedures for identification, documentation, segregation,
disposition, and notification to affected organizations. Nonconforming items must be reviewed
and accepted, rejected, repaired, or reworked in accordance with documented procedures.
[10CFR71.131] [QARD (DOE/RW-0333P)] [CRD 3.3.8.1.B]

3.3.8.2 Inventory Control

3.3.8.2.1 SNF and HLW Inventory Control

A. Transportation shall use hardwareand software systems for maintaining an inventory
of all in-transit SNF and HLW. [Derived by CRD] [CRD 3.3.8.2.A]

B. Inventory accounting and control systems for in-transit SNF and HLW shall comply
with the requirements of 10CFR75, in compliance with the US/IAEA agreement.
[10CFR75.1] [CRD 3.3.8.2.C]

3.3.8.2.2 Parts and Equipment Inventory Control

The storage of parts and material used in packaging shall provide for the control of these parts
and material, to prevent damage and deterioration, and to maintain tracking of parts with
documentary evidence. [10CFR71.115(b)] [10CFR71.127] [CRD 3.5.3.(2]
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3.3.9 Government Furnished Property

A. Transportation DRD shall identify, as appropriate, any property to be furnished by the
U.S. Government. [Derived by CRD] [CRD 3.3.9.B]

B. Requirements pertaining to the maintenance, operation, and disposition of Government
furnished property shall be specified in Transportation DRD as appropriate. [Derived
by CRD] [CRD 3.3.9.C]

3.3.10 Computer Resources

Computer resources shall be addressed in the Transportation DRD. [Derived by CRD] [CRD
3.3.10.A]

3.3.11 Environmental Protection

A. Transportation shall comply with applicable Federal, State, local, and Tribal
environmental regulations that are in compliance with Department of Transportation
regulations for hazardous materials. [NWPA 9] [CRD 3.3.11.A] [CRD 3.7.2.2.C]

B. The control of air emissions shall comply with the Clean Air Act (42USC7401 et
seq.) as amended and adhere to applicable Federal regulations including 40CFR50 and
40CFR60. [40CFR50.6(a)] [40CFR60.13(a)] [CRD 3.3.11.B]

C. Activities impacting drinking water shall comply with the Safe Drinking Water Act
(42USC300f et seq.), as amended, and adhere to applicable Federal regulations
including 40CFR141 and 40CFR143. [42USC300f] [40CFR141.3] [40CFR143] [CRD
3.3.11.D]

D. The handling, use, and disposal of any toxic substances shall comply with the
requirements of the Toxic Substances Control Act (TSCA) (15USC2601 et seq.), as
amended, and its implementing regulations, which include 40CFR747 and 40CFR761.
[15USC2601 2605(a)] [CRD 3.3.11.E]

E. The use of pesticides shall comply with the requirements of the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) (7USC136 et seq.), as amended, and its
implementing regulations, which include 40CFR165. [40CFR165.2(a)] [CRD
3.3.11.F]

F. The management, transport, and disposal of any solid and hazardous wastes shall be
conducted in accordance with the requirements of the Resource Conservation and
Recovery Act (RCRA) (42USC6901 et seq.), as amended, which could include RCRA
permitting for the hazardous wastes. Applicable Federal regulations include
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40CFR261,40CFR262, 40CFR263 and 40CFR270. The RCP_ programis partially
administered by an authorized State agency. [40CFR261.1(a)] [40CFR262.11]
[40CFR263.10(a)][40CFR270.1(a)(2)] [CRD 3.3.11.G]

3.4 DOCUMENTATION

3.4.1 Required Documents and Specification

3.4.1.1 Presentation of Design Basis

A. Transportationshall ensure that applicable requirementsand the design basis for
structures,systems and comPonentsimportantto safety are correctlytranslatedinto
specifications, including ensuringthatappropriatequality standardsare included in
design documents. [QARD (DOE/RW-0333P)] [10CFR71.107] [CRD 3.4.1.A]

B. Transportationshall review for design impact, andfor inclusionof requirementsinto
the DRD, the following documents:

(1) 42USC4321 ct scq. National EnvironmentalPolicy Act (NEPA)
of 1969 (P.L. 91-190)

(2) 42USC9601 etscq. Comprehensive Environmental Response,
CompensationandLiabilityAct (SupcrFund)
as amendedby the SuperFundAmendments
and ReauthorizationAct (SARA) of 1986
(P.L.99-499)

(3) 10CFR51 Environmental Protection Regulations for
Domestic Licensing and Related Regulatory
Functions

(4) 10CFR1021 National Environmental Policy Act
Implementing Procedures

(5) 33CFR1-199 Coast Guard Departmentof Transportation

(6) 49CFR200-236 Federal Railroad Administration

(7) 49CFR350-399 Federal Motor CarrierSafety Regulations

(8) DOE Order 1332.1A Uniform Reporting System

(9) DOE Order 1540.2 HazardousMaterialsPackagingfor Transport
- Administrative Procedures
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(10) DOE Order1540.3A Base Technology for Radioactive Material
TransportationPackaging Systems

(1l) DOE Order 5500.1B EmergencyManagementSystem

(12) DOE Order 5500.4A Public Affairs Policy and Planning
Requirementsfor Emergencies

(13) DOE Order 5900.2A Use of the MetricSystem of Measurement

(14) ANSI N14.24-1985 ForHighway RouteControlledQuantitiesof
Radioactive Material - Domestic Barge
Transport

[Derived]

3.4.1.2 Interface Control

Transportationshall ensure that segment design interfaces within their system element are
identified, controlled, and coordinated among participatingorganizations, including writing
proceduresfor review, approval,release,distribution,andrevisionof documentsinvolving design
interfaces. [QARD (DOE/RW-0333P)] [10CFR71.107] [CRD 3.4.1.A]

3.4.1.3 Quality Affecting Specifications

Transportationshall prescribeactivitiesanditems (e.g., facilitiesandequipment)affectingquality
by documentedspecifications. The specificationsmust include appropriateacceptancecriteria
for determiningthat importantactivities have been satisfactorilyaccomplished and items fulfill
all appropriaterequirements. [QARD (DOE/RW-0333P)][10CFR71.111] [CRD 3.4.1.B]

3.4.2 Drawings

Measuresand procedures shall be established to ensure that applicableregulatoryrequirements,
design basisrequirements,andotherrequirementsas specifiedhereinarecorrectlytranslatedinto
drawings. These measures and procedures must ensure that appropriatequality standardsare
specified andincludedin design documentsandthatdeviationsfrom these standardsareproperly
controlled. [QARD (DOE/RW-0333P)][10CFR71.107] [CRD 3.4.2.A]
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3.4.3 Maintenance, Operators, and Technical Manuals

Measuresand proceduresshall be established to ensure that applicableregulatoryrequirements,
design basis requirements,andotherrequirementsas specifiedhereinarecorrectlytranslatedinto
procedures and instructions, including training, operator, maintenance, and other technical
manuals. These measures and procedures must ensure that appropriatequality standards are
specified andincluded in designdocuments andthatdeviationsfrom thesestandardsare properly
controlled. [QARD (DOE/RW-0333P)] [10CFR71.107] [CRD 3.4.3]

3.4.4 Test Plans and Procedures

A. Transportationshall establish a test program and procedures to assure testing is
performedto demonstratethat the packagingequipment andcomponentswill perform
satisfactorily in service. [10CFR71.123] [CRD Appendix A (10CFR71)]

B. Transportationshall, through tests and evaluations, demonstrate the conformance of
the design to the system requirements as requiredin the verification cross-reference
table of Section 4.3 (Table 4-1). [Derived by CRD] [CRD 3.4.4]

3.4.5 Quality Assurance Documentation

3.4.5.1 Material and Equipment Conformance

Transportationshall have availabledocumentaryevidence that materialand equipment conform
to the procurement specifications prior to their installation or use and must ensure that the
evidence is sufficient to identify the specific requirementsmet by the purchasedmaterialand
equipment. [10CFR71.115(a)] [QARD (DOE/RW-0333P)] [CRD 3.3.8.1.C]

3.4.5.2 Records Maintenance

A. QualityAssurancedocumentsshall beprepared,maintained,and storedin accordance
with the requirementsspecifiedin OCRWMQARD or equivalentOCRWMapproved
QA program. [QARD (DOE/RW-0333P)][CRD 3.4.5]

B. Transportationshall establish measuresto control the issuanceof documentsaffecting
quality in accordance with 10CFR71.113. [10CFR71.113] [CRD Appendix A
(10CFR71)]

C. Transportationshall maintain sufficient written records to describe the activities
affecting quality. The recordsmust includethe instructions,procedures,anddrawings
requiredby 10CFR71.111to prescribequality assurance activities and must include
closely related specificationssuch asrequiredqualificationsof personnel,procedures,



Title: Transportation System Requirements
Revision: O Page: 64
fl ..... llll l II ill l]lllllf I II I {I III J m IIHIINN __ III ..... _

and equipment. The records must include instructions or procedures thatestablish a
records retention program that is consistent with applicable regulations and designates
factors such as duration, location, and assigned responsibility. [10CFR71.135] [CRD
3.4.5]

D. Transportation shall retain records for three years beyond the last shipment date. If
any portion of the written procedures or instructions is superseded, Transportation
must retain the superseded material for three years after it is superseded.
[10CFR71.135] [CRD 3.4.5]

E. Transportation shall maintain records for the activities affecting quality as described
in 10CFR71.135. [i0CFR71.135] [DOE/RW-O194P Sect. 6.1-6.4b] [CRD 3.4.8]

3.4.6 Construction Records

Construction/fabricationrecords requirements for Transportation,including as-built documentation
, _uirements, shall be specified in the DRD. [Derived by CRD] [CRD 3.4.6.A]

3.4.7 Computer Documentation Standard Usage and Practice

Analytical models, computational models, and software user documentation developed for
Transportation that are considered to be quality affecting, shall be prepared in accordance with
the OCRWM QARD. [QARD (DOE/RW-0333P)] [CRD 3.4.7]

3.4.8 Records Management

The records management facility shall maintain all records in a legible condition throughout the
retention period. Records retained on magnetic media must be capable of producing legible,
accurate, and complete records during the required retention period. Records must retain all
pertinent information such as stamps, initials, and signatures. Adequate safeguards must be
provided against tampering and loss of records. [1OCFRTI.I(b)] [CRD 3.4.8]

3.5 LOGISTICS

3.5.1 Maintenance

The basic premise of the Program maintenance concept is to minimize the likelihood of, and
mitigate the effects of, SSC failures using preventive maintenance and inspection. When failures
do occur, the goal is to provide a capability to restore full operational capability as quickly as
possible through a proactive corrective maintenance program. SSCs shall be designed to permit
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periodic testing,inspection,and maintenance,as necessary,to ensuretheircontinuedfunctioning
and readiness. [10CFR60.131(b)(6)] [10CFR72.122(f)] [CRD 3.5.1]

3.$.1.1 EquipmentMaintenance

A. Transportation maintenance shall be equipment intensive rather than personnel
intensive. Emphasis will be placed on the detection of faults and failures through
remote monitoring equipment. [10CFR60.131(b)(8)] [10CFR72.122(i)] [CRD
3.5.1.1.A]

B. Built.in-test equipment(BITE) and automatic-test-equipment(ATE) shall be used
where they are alreadyincorporatedinto the design of a system or equipment,but
existing equipment will not be redesigned to accommodate BITE or ATE without
specific authorization.Newly designed equipmentor systems must incorporateBITE
and/or ATE only where it can be demonstrated to significantlyreduce the on-site
maintenanceworkload. _OE Order4700.1 ArtIIl-I 1,a, 1.c(6)(b)3][CRD3.5.1.1.B]

C. Maintenance facilities, equipment,and tools shall be providedbased on the criteria
specified by DOE Order 4330.4A Ch 1 3.5. [DOE Order4330.4A Ch 1 3.5] [CRD
3.5.1.1.C]

3.5.1.2 Calibration Maintenance

Tools, gauges, instruments,and other measuringand testing devices used in activities affecting
quality shall be properly controlled, calibrated, and adjusted in accordancewith applicable
portions of the quality assurance program, the manufacturer's standards/requirements,and
industrystandardsto maintainaccuracywithinnecessarylimits. [10CFR71.125] [CRD 3.5.1.2]

3.5.1.3 Radiological Equipment Maintenance

Requirementsfor radiological equipmentmaintenancewill be addressed underthe requirements
for the CMF.

3.5.2 Supply

3.5.2.1 Logistics Support Analysis

As the maintenanceconcept influences the designit also affects the type andquantity of supply
supportthat will be requiredto supportTransportation.Based on projectedlogistics support
requirementsfor design considerations,an analysisshall be conductedto assess the capabilityof
supportavailable to Transportation.This analysis, Logistic SupportAnalysis (LSA), must be
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conducted on an iterativebasis throughall phasesof the system orequipmentlife cycle tosatisfy
supportability and maintainabilityobjectives. The level of detail of the analyses and the timing
of the task performancemust be tailored to each system/equipmentand must be responsive to
programschedules and milestones. An LSA Program,in accordancewith MK,-STD.1388 series,
or equivalent, must be established for Transportation. [DOE Order 4700.1 At_ IH-1 l.a,
l.c(6)(b)3][CRD 3.5.2][CRD 3.5.4]

3.S.3 Facilities

A. Facilities and equipmentshall be providedto collect, store,andmaintainQA records
in accordancewith the requirementsof the OCRWMQARD. [QARD (DOE/RW-
0333P)][IOCFR71.135][CRD 3.5.3.A]

B. Facilitiesshallbeprovidedtomanageanddisposeofsi_-generatedsludge,solid,and
hazardouswastes(excludingradioac_vewastes)inaccordancewiththerequirements
oftheCleanWaterActasimplementedin40CFRII0-136andRCRA asimplemented
in40CFR240-272.[33USC1251etseq.][42USC6901etseq.][CRD 3.5.3.B]

C. Warehousespaceshallbe providedforthestorageofallsparepans,replaceable
equipment,and consumablematerialinan environmentconducivetotheirsafe
keepingandprotection.[10CFRTI.127][CRD 3.5.3.C]

D. Facilitiesshallbeprovidedtosupporttrainingrequiredby DOE Order4330.4ACh
I3.1.4.[DOE Order4330.4ACh 13.1.4][CRD 3.5.3.D]

E. Facilitiesandequipmentshallbeprovidedtoimplementsupportfunctions,suchas
administration(security,visitorcenter,etc.)andlogistics(maintenance,utilities,etc.)
notspecifiedin3.5.3A-C above.[DOE Order4700.1ArtHI-Il.a,l.c(6)(b)3][CRD
3.5.3.E]

3.6 PERSONNEL AND TRAINING

3.6.1 Personnel

A. Operationsof systems and components that have been identifiedas quality affecting
in a Safety Analysis Reportor in a license or certificateshall be performed only by
trainedandcertified personnel or by personnelunderthe direct visual supervisionof
an individualwith trainingand certificationin such operation. Supervisorypersonnel
who direct operations that are important to safety must also be certified in such
operations. [10CFRTl.105(d)] [CRD 3.6.1.A]
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B. The physical condition and general health of personnelcertified in the operationof
equipmentand controls that are importantto safety shall not be such as mightcause
operationalerrorsthatcouldendangerotherin-plantpersonnelorthe publichealth and
safety. Any condition that might cause impaired judgementor motor coordination
must be considered in the selection of personnelfor activities that are importantto
safety. These conditions need not categorically disqualifya person, if appropriate
provisionsaremade to accommodatesuchcondition. [10CFR60.162][10CFR72.194]
[CRD 3.6.1.C]

3.6.2 Training

3.6.2.1 GeneralRequirement

A. Transportation shall provide facilities andequipmentnecessaryto supportor conduct
training for the operation and maintenance of facilities, hardware and software
procuredor developed for Transportation. [Derivedby CRD] [CRD 3.6.2.1.A]

B. Transportationequipmentmaintenancetrainingshall be providedbasedon the criteria
specified by DOE Order4330.4A Ch 13.1.4. [DOEOrder4330.4A Ch 13.1.4] [CRD
3.6.2.1.C]

C. Transportationshallprovideatrainingrequirementsdocumenttoidentifyrequirements
of operatorand maintenancetrainingfor facilities, hardware,and software procured
orconstructedfor Transportation.The documentmust addressthe following subjects:

(1) Thecontractorand governmentresponsibilityfor trainingmust be def'med.
This will include the concept of how training will be accomplished(e.g.,
school, contractor training, refreshercourses).

(2) Equipmentrequiredfor trainingpurposesmust be identified.

(3) Trainingdevices to be developed, characteristicsof the training devices,
andtraining and skills to be developed throughthe use of trainingdevices
must be identified.

(4) Trainingtime and locations available for _aining must be identified.

(5) Source materialandtraining aids to supportthe specified training must be
identified.

[Derived by CRD] [CRD 3.6.2.1.D]
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D. Programs andfacilities for training,proficiency testing, certification and recertification
of personnel shall be established. [10CFR71.105(d)] [CRD 3.6.2.1.E]

E. Transportation shall require that any person (including drivers, train crews, and other
carrier personnel) who in the course of employment directly affects hazardous
materials transportation safety is fully trained in accordance with the requirements of
49CFR 172 SubpartH and 49CFR177.816. [49CFR172.702(b)] [49CFR 177.825(d)( l)]
[CRD 3.6.2.1.F] [CRD 3.7.2.2.B]

3.6.2.2 Health Physics Training

Transportation shall provide a program for training, proficiency testing, and certification of
personnel in radiation protection (health physics) and ALA.P,A. [Derived by CRD] [CRD 3.6.2.2]

3.6.2.3 Public Safety Official Training

Transportation shall provide technical assistance and funding for training public safety officials
of local governments and Indian Tribes through whose jurisdiction SNF and HLW will be
shipped. Training must cover procedures required for safe routine transportation of SNF and
HLW and procedures for dealing with incident response situations. [NWPAA 180(c)] [CRD
Appendix A (NWPAA)]

3.7 SEGMENT REQUIREMENTS

This section provides a synopsis of the description, functions and interfaces of each segment of
Transportation, and specifies the mission requirements that will govern the design and
construction of each segment.

3.7.1 Transportation Cask Systems Segment

3.7.1.1 Transportation Cask Systems Segment Description

This segment includes the transportationcask systems that are necessary to move SNF and HLW
from Purchaser/Producer sites to CRWMS sites and between CRWMS sites.

There are several general types of transportation cask systems being considered:

1. From Reactor Cask Systems . These transportation cask systems are primarily
intended for transporting standard and nonstandard SNF from Purchaser sites to a
CRWIVISsite. However, they could also be used between CRWMS sites or between
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CRWMS and other sites. These cask systems may be transported by truck, rail and/or
barge.

2. From MRS Cask Systems - These transportation cask systems are primarily for
transporting SNF from the MRS to the MGDS. These are for rail transport and may
be an adaption of the From Reactor Rail Cask System or a totally different
transportation cask system.

3. Transportable Storage Cask (TSC) Systems - These transportation cask systems are
for transporting and storing SNF. These are for rail transport between Purchaser sites
and a CRWMS site and between CRWMS sites.

4. Specialty Cask Systems. These transportation cask systems are for transporting
nonstandard SNF and/or fuel related hardware from Purchaser/Producer sites to the
MGDS. These cask systems may be transported by truck, rail and/or barge.

5. HLW Cask Systems - These transportation cask systems are for transporting
commercial and defense HLW from Producer sites to the MGDS. These are for rail

transport.

6. Multi-Purpose Canister (MPC) Cask Systems. These transportation cask systems
are for transporting the MPCs containing SNF from Purchaser sites to CRWMS sites
and between CRWMS sites. The MPC transportation cask includes a cask body that
serves as an overpack and an internal MPC that serves as a basket to structurally
support the SNF.

Each transportation cask system includes the following:

A. Cask - The transportation cask is a Type B packaging t for shipping SNF/I-ILW
and/or nonfuel components. The transportation cask will meet all applicable
regulatory requirements. The transportation cask consists of various hardware items,
including baskets for different types of waste configurations.

B. Transporter - The transporter is a cargo-carrying vehicle used for transportation of
cargo. It includes semitrailers, rail cars, intermodal transportation skids and
equipment such as tie-down components, personnel barriers, etc. needed to make the
loaded transporter transport-ready. Also, due to the need to tightly integrate the cask-
transporter-tractor combination to meet weight requirements for the legal-weight truck
cask system, it may include the tractor.

C. Motive Support Equipment - Motive support equipment consists of the vehicle
providing motive power to the transporter (with exception of the legal-weight truck)

Reference glossary for definitions of packaging and Type B package.
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and other equipment needed to support movement of the transportation cask.
Examples are locomotives, rail buffer cars, barges, cranes and heavy lift/haul tractors
(trucks) with trailers.

D. Ancillary Equipment - Ancillary equipment consists of equipment, fixtures and tools
needed for loading, closing, preparing, and verifying that a transportation cask is ready
for iransport. It includes shipping and storage containers for the ancillary equipment.

E. Special Tools and Fixtures . Special tools and fixtures include items such as
protective, covers for cask flanges and bottoms when in spent fuel or other pools;
special stud or bolt torquing/tensioner systems; tools and lifting devices for removal
and installation of transportation cask from and onto transporter and in and out of
pools; tools, fasteners, and lifting devices for removal and installation of transportation
cask components (e.g. baskets: lids, impact limiter, etc); tilting flame, in-plant seismic
restraint; contamination barriers; and shipping and storage containers for special tools
and fixtures and transportation cask components (e.g. baskets).

F. Spare Parts - Spare parts consist of parts that are likely to be consumed and/or
damaged. Examples are valves, fittings, connectors, plugs, penetration covers and
seals, o-ring seals, bolts, fasteners, etc. This also includes suitable shipping and
storage containers for the spare parts.

3.7.1.1.1 Transportation Cask Systems Segment Functions

This segment shall be capable of performing all functions allocated to it in Table B-1 in
Appendix B. These functions are:

A. Transport Waste (1.2)
B. Ship Cask System (1.2.2)
C. Contain Waste for Transportation (1.2.2.1)
D. Move Cask System (1.2.2.3)
E. Move Loaded Cask System (1.2.2.3.1)
F. Move Unloaded Cask System (1.2.2.3.2)
G. Move New Cask System (1.2.2.3.3)
H. Deliver Cask System (1.2.2.4)
I. Deliver Loaded Cask System (1.2.2.4.1)
J. Position Loaded Cask System (1.2.2.4.1.1.1)
K. Deliver Unloaded Cask System (1.2.2.4.2)
L. Position Unloaded Cask System (1.2.2.4.2.1.2)
M. Deliver New Cask System (1.2.2.4.3)
N. Support Transportation System (1.2.3)
O. Protect Environment, Public, Workers, and Facilities (1.2.3.1)

Descriptions for these functiens are stated in Appendix A.
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3.7.1.1.2 Transportation Cask System Segment Interfaces

The lower level Design Requirements Document shall identify, describe, and specify interface
requirements between Transportation segments and corresponding interface requirements external
to the CRWMS. [CRD 3.2.3.2] [CRD 3.7.2.1.2]

3.7.1.2 Transportation Cask Systems Segment Requirements

3.7.1.2.1 Casks

A. All transportation casks shall be certified by the NRC. [NWPA 137(a)(1)] [NWPAA
180(a)] [CRD 3.7.2.2A]

B. A transportation cask that is transported as an exclusive use shipment shall be
designed, fabricated, and prepared for shipment so that the radiation level does not
exceed the following:

(1) 200 millirern_our (2 millisievert/hour) on the external surface of the
package unless the following conditions are met, in which case the limit
is 1000 millirem/hour (10 millisievert/hour):

(a) The shipment is made in a closed transport vehicle;

(b) Provisions are made to secure the package so that its position
within the vehicle remains fixed during transportation; and

(c) There are no loading or unloading operations between the
beginning and end of the transportation;

(2) 200 miUirern/hour (2 miUisievert/hour) at any point on the outer surface
of the vehicle, including the upper and lower surfaces, or, in the case of
an open (fiat-bed style) vehicle, at any point on the vertical planes
projected from the outer edges of the vehicle, on the upper surface of the
load (or enclosure), and on the lower external surface of the vehicle;

(3) 10 millirern/hour (0.1 millisievert/hour) at any point two meters (6.6 feet)
from the vertical planes represented by the outer lateral surfaces of the
vehicle (excluding the top and underside of the vehicle), or, in the case of
an open (fiat-bed style) vehicle, at any point two meters (6.6 feet) from the
vertical planes projected from the outer edges of the conveyance
(excluding the top and underside of the vehicle); and
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(4) 2 millirern/hour (0.02 millisievert/hour) in any normally occupied positions
of the vehicle, except that this provision does not apply to private motor
carders when persons occupying these positions are provided with special
health supervision, personnel radiation exposure monitoring devices, and
training in accordance with 10CFR19.12 (i.e., operate under provisions of
a State or Federally regulated radiation protection program).

[10CFR71.47] [49CFR173.441(b)] [CRD 3.2.2.7] [CRD 3.7.2.2.F]

C. The transportation cask shall be designed, fabricated, and loaded so that the following
thermal limitations are not exceeded:

(1) The heat generated within the package because of the radioactive contents
must not, at any time during transportation, affect the integrity of the
package under conditions normally incident to transportation.
[49CFR173.442(a)] [10CFR71.43(f)] [CRD 3.2.2.7] [CRD 3.3.6.3.H(1)]

(2) The temperature of the accessible external surfaces of the loaded package
must not, assuming still air in the shade at an ambient temperature of 38"C
(100*F), exceed 82"C (180"1) in an exclusive use shipment.
[49CFR173.442(b)(2)] [10CFR71.43(g)] [CRD 3.2.2.7] [CRD 3.3.6.3.H(2)]

D. A transportation cask previously approved by the NRC, but not designated as B(U)
or B(M) in the NRC Certificate of Compliance, shall only be used under the general
license of 10CFR71.12 if fabrication of the packaging was satisfactorily completed
before August 31, 1986, as demonstrated by application of its model number in
accordance with 10CFR71.85(c). [10CFR71.13(a)] [CRD 3.2.2.7]

E. A transportation cask, in addition to satisfying the requirements of 10CFR71.41
through 71.47, shall be designed, constructed, and prepared for shipment so that under
the tests specified below the associated performance criteria can be met (without
depending upon filters or a mechanical cooling system):

(1) Normal Condition Test (10CFR71.71): There would be no loss or
dispersal of radioactive contents, as demonstrated to a sensitivity of 10.6
x A2 per hour, no significant increase in external radiation levels, and no
substantial reduction in the effectiveness of the packaging. (A2 values are
found in Table A- 1 of 10CFR71.)

(2) Hypothetical Accident Conditions (10CFR71.73): There would be no
escape of krypton-85 exceeding 10,000 curies in one week, no escape of
other radioactive material exceeding a total amount Az in one week, and
no external radiation dose rate exceeding one rem per hour at one meter
from the external surface of the package.

[10CFR71.51] [CRD 3.2.2.7] [CRD 3.2.1.3]
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F. The transportation cask shall be designed and constructed and its contents so limited
that:

(1) It would be subcritical if water were to leak into the containment system
so that, under the following conditions, maximum reactivity of the fissile
material would be attained:

(a) The most reactive credible configuration consistent with the
chemical and physical form of the material

(b) Moderation by water to the most reactive credible extent
(c) Close reflection by water on all sides.

(2) Under the tests specified in 10CFR71.71 (Normal Conditions of
Transport):
(a) The contents would be subcritical
(b) The geometric form of the package contents would not be

substantially altered
(c) There would be no leakage of water into the containment system

unless, in the evaluation of undamaged packages under
10CFR71.57(a), 10CFR71.59(b)(1), and 10CFR71.61(a), it has been
assumed that moderation is present to such an extent as to cause
maximum reactivity consistent with the chemical andphysical form
of the material

(d) There will be no substantial reduction in the effectiveness of the
packaging, including:
(i) No more than five percent reduction in the total effective

volume of the packaging on which nuclear safety is
assessed

(ii) No more than five percent reduction in the effective spacing
between the fissile contents and the outer surface of the

packaging
(iii) No occurrence of an ape,rture in the outer surface of the

packaging large enough _o permit the entry of a 10 cm
(four inches) cube.

(3) Under the tests specified in 10CFR71.73 (Hypothetical Accident
Conditions), the package would be subcritical. For this determination, it
must be assumed that:

(a) The fissile material is in the most reactive credible configuration
consistent with the damaged condition of the package and the
chemical and physical form of the contents

(b) Water moderation occurs to the most reactive credible extent
consistent with the damaged condition of the package and the
chemical and physical form of the contents

(c) There is reflection by water on all sides, as close as is consistent
with the damaged condition of the package.

[10CFR71.55(b), (d), (e)] [CRD 3.2.5.1.C] [CRD 3.2.2.5] [CRD 3.2.2.7]
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G. Plutonium in excess of 20 curies per package shall be shipped as a solid. If the
plutonium is not in a reactorfuel element, metal or metal ahoy, then its container and
cask must meet the requirements of 10CFR71.63(b) unless it is in another plutonium
bearing solid that has been specificaUy exempt by the NRC. [10CFR71.63] [CRD
3.2.2.7]

H. Generalstandardsforallpackagesareasfollows:

(I) ThesmallestoveralldimensionofapackageshallnotbclessthanI0cm
(fourinches).[10CFR71.43(a)][CRD 3.2.2.7]

(2) The outside of a packageshall incorporatea feature, such as a seal, which
is not readily breakable, and which, while intact, would be evidence that
the package has not been opened by unauthorized persons.
[10CFR71.43(b)] [CRD 3.2.2.7] [CRD 3.7.2.2.K]

(3) Each package shall include a containment system securely closed by a
positive fastening device that cannot be opened unintentionally.
[10CFR71.43(c)] [CRD 3.2.2.7]

(4) A packageshallbeofmaterialsandconstructionthatensuresthatthere
willbe no significantchemical,galvanic,orotherreaction"among the
packagingcomponentsorbetweenthepackagingcomponentsandthe
packagecontents,includingpossiblereactionresultingfrominleakageof
watertothemaximumcredibleextent.[10CFR71.43(d)][CRD 3.2.2.7]

(5) A packagevalveor otherdevice,thefailureof whichwouldallow
radioactivecontentstoescape,shallbe protectedagainstunauthorized
operationand,exceptforapressurereliefdevice,mustbcprovidedwith
anenclosuretoretainanyleakage.[10CFR71.43(e)][CRD 3.2.2.7]

(6) A packageshallbcdesigned,constructed,andpreparedforshipmentso
thatunderthetestsspecifiedin IOCFR71.71(NormalConditionsof
Transport)therewouldbenolossordispersalofradioactivecontents,no
significantincreasein externalradiationlevels,and no substantial
reductionintheeffectivenessofthepackaging.[10CFR71.43(f)][CRD
3.2.2.7]

(7) A package shall not incorporate a feature that is intended to allow
continuous venting duringtransport. [10CFR71.43(h)] [CRD 3.2.2.7]
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I. Any lifting attachment that is a structural part of a package shall be designed with a
minimum safety factor of three against yielding when used to lift the package in the
intended manner, and must be designed so that failure of any lifting device under
excessive load would not impair the ability of the package to meet other requirements
of Subpart E of 10CFR71. Any other structural part of the package that could be used
to lift the package must be capable of being rendered inoperable for lifting the
package during transport or must be designed with strength equivalent to that required
for lifting attachments. [10CFRT1.45(a)] [CRD 3.2.2.7]

J. Tie-down devices for all packages are as follows:

(1) If there is a system of tie-down devices that is a structural part of the
package, the system shall be capable of withstanding, without generating
stress in any material of the package in excess of its yield strength, the
following: a static force applied to the center of gravity of the package
having a vertical component of two times the weight of the package with
its contents, a horizontal component along the direction in which the
vehicle travels of 10 times the weight of the package with its contents, and
a horizontal component in the transverse direction of five times the weight
of the package with its contents. [10CFR71.45(b)(1)] [CRD 3.2.2.7]

(2) Any other structural part of the package that could be used to tie down the
package shall be capable of being rendered inoperable for tying down the
package during transport, or must be designed with strength equivalent to
that required for tie-down devices. [10CFR71.45(b)(2)] [CRD 3.2.2.7]

(3) Each tie-down device that is a structural part of a package shall be
designed so that failure of the device under excessive load would not
impair the ability of the package to meet other requirements of this part.
[10CFR71.45(b)(3)] [CRD 3._.2.7]

K. Prior to the first use of any packaging for the shipment of licensed material:

(1) Transportation shall ascertain that there are no cracks, pinholes,
uncontrolled voids, or other defects in the packaging that could
significantly reduce the effectiveness of the packaging. [10CFR71.85(a)]
[DOE Order 5480.3 10.c] [CRD 3.2.2.7]

(2) Where the maximum normal operating pressure will exceed 34.3 kilopascal
(5 psi) gauge, Transportation shall test the containment system at an
internal pressure at least 50% higher than the maximum normal operating
pressure to verify the capability of that system to maintain its structural
integrity at that pressure. [10CFR71.85(b)] [DOE Order _480.3 10.c]
[CRD 3.2.2.7]
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(3) Transportation shall conspicuously and durably mark the packaging with
its model number, gross weight, and a package identification number
assigned by the Nuclear Regulatory Commission. Prior to applying the
model number, it must be determined that the packaging has been
fabricated in accordance with the design approved by the Commission.
[10CFR71.85(c)] [DOE Order 5480.3 10.c] [CRD 3.2.2.7]

L. Transportation cask systems shall be designed so that the SNF and HLW can be
handled and transported in accordance with 49CFR171-174, 49CFR176-178, and
49CFR180, as applicable. [10CFR71.5] [49CFR171.2(b)] [CRD 3.7.2.2.H] [CRD
3.7.2.2.I]

3.7.1.2.2 Transporters

Requirements are to be identified.

3.7.1.2.3 Motive Support Equipment

A. For shipments by road, in addition to the provisions of paragraph (b) of 10CFR73.37,
the transport shall be equipped with NRC-approved features that permit
immobilization of the cab or cargo-carrying portion of the vehicle.
[10CFR73.37(c)(4)] [CRD 3.2.4.3.1.B]

B. Unless specifically provided in 49CFR171-177, each carder by rail, including a
connecting carder, shall perform the duties specified and comply with each applicable
requirement of 49CFR174, and must instruct its employees in these requirements.
[49CFR174.7] [CRD Appendix A (49CFR174)]

C. When carriage is by rail, each SNF and HLW shipment in loading and storage areas
shall be segregated by a distance of at least 6 meters (20 feet) from other packages
labelled "Radioactive" as described in 49CFR172.403. [49CFR174.700(d)] [CRD
Appendix A (49CFR174)]

D. Unless specifically provided in 49CFR171-177, each carder by vessel, including a
connecting carder, shall perform the duties specified and comply with each applicable
requirement of 49CFR176, and must instruct its employees in these requirements.
[49CFR176.13] [CRD Appendix A (49CFR176)]

E. Motor carriers and other persons subject to 49CFR177 shall comply with 49 CFR
Parts 390 through 397 (excluding Sections 397.3 and 397.9) to the extent those rules
apply. [49CFR177.804] [CRD Appendix A (49CFR177)]
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F. When carriage is by public highway, each SNF and HLW shipment in loading and
storage areas shall be segregated by a distance of at least 6 meters (20 feet) from
other packages labelled "Radioactive" as described in 49CFR172.403.
[49CFRI77.842(f)] [CRD Appendix A (49CFR177)]

G. No truck or hauling vehicle shall be driven unless the following parts and accessories
are in good working order:

Service brakes, including trailer brake connections
Parking (hand) brake
Steering mechanism
Lighting devices and reflectors
Tires
Hom

Windshield wiper or wipers
Rear-vision mirror or mirrors

Coupling devices.
[49CFR392.7] [CRD Appendix A (49CFR392)]

H. No truck or hauling vehicle shall be driven unless the emergency equipment required
by 49CFR393.95 is in place and ready for use. [49CFR392.8] [CRD Appendix A
(49CFR392)]

3.7.1.2.4 Ancillary Equipment

Ancillary equipment shall be designed, fabricated, tested, and inspected considering the
requirements of applicable national standards, such as ANSI N14.19 to ensure containment
integrity during normal and accident conditions as defined in 10CFR71.71 and IOCFR71.73.
[10CFR71.71] [10CFR71.73] [CRD 3.3.1.C]

3.7.1.2.5 Special Tools and Fixtures

Special tools and f'wtures shall be designed, fabricated, tested, and inspected considering the
requirements of applicable national standards, such as ANSI N14.6 for lifting/handling devices.
[QAP,a__(DOE/RW-0333P) 3.2.1] [CRD 3.3.1.C]

3.7.1.2.6 Spare Parts

Ancillary equipment shall be designed, fabricated, tested, and inspected considering the
requirements of applicable national standards, such as ANSI N14.19 for spare part shipping
containers. [QARD (DOE/RW-0333P) 3.2.1] [CRD 3.3.1.C]
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3.7.2 Service and Maintenance Support Segment

3.7.2.1 Service and Maintenance Support Segment Description

This segment includes facilities, equipment, materials, systems, and personnel for transportation
cask system equipment maintenance, inspection, repair, inventory, regulatory compliance, and
decommissioning. These may be provided at CRWMS sites (e.g. a CMF at either the MRS or
MGDS or both), at contractor sites, at Purchaser/Producer sites, or in-transit.

This segment includes the following:

A. Offices - Offices include the normal buildings, furnishings, and supporting systems
(lighting, heating, etc.) needed to provide personnel a place for executing their duties.

B. Cask Maintenance Facilities - The transportationcask systems maintenance facilities
(CMFs) are facilities to maintain the transportation casks and support equipment. The
specific mission of the CMFs is to provide for the servicing, testing, maintenance,
repair, modification, storage and configuration control of the transportation casks and
support equipment.

C. Additional Maintenance Facilities . Additional maintenance facilities such as

machine and electrical shops are needed to support the CMFs and other pans of the
Service and Maintenance Segment.

D. Storage Areas. Storage areas include the warehouses, parking pads, etc. needed to
store and control transportation cask systems and the inventory needed to support
them (spare pans, etc.).

E. Maintenance Equipment - Maintenance equipment consists of the equipment that
potentially must be deployed to support incidental in-transit maintenance or
maintenance at Purchaser_oducer sites.

F. Computer Hardware/Software - Computer hardware and software supports general
office work and provides inventory records, maintenance records, test results,
compliance records, etc. needed to service and maintain the transportation casks
systems.

G. Parts. An inventory of replacement and consumable parts is needed to support the
CMFs operation, and in-transit and Purchaser/Producer site operations.

H. Communications Equipment - Standard telephone, mobile radio, facsimile, and
computer modem equipment are needed for communications between Transportation
and CRWMS sites, Transportation and Purchaser/Producer sites, and Transportation
and in-transit operations.
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I. Training Facilities and Equipment - Facilities and equipment are needed for
training and qualification of Transportation personnel in the use of equipment and
procedures related to the service and maintenance of the transportation cask systems.

3.7.2.1.I Service and Maintenance Support Segment Functions

This segment shall be capable of performing all functions allocated to it in Table B-I in
Appendix B. These functions are:

A. Transport Waste (1.2)
B. Ship Cask System (1.2.2)
C. Contain Waste for Transportation (1.2.2.1) i
D. Accept Cask System (1.2.2.2)
E. Accept Unloaded Cask System (1.2.2.2.2)
F. Verify Cask System Readiness (1.2.2.2.2.1)
G. Prepare for Shipment (1.2.2.2.2.2)
H. Inspect Vehicles (1.2.2.2.2.2.1)
I. Prepare Shipping Documents (1.2.2.2.2.2.2)
J. Transfer Responsibility for Shipment (1.2.2.2.2.3)
K. Accept New Cask System (1.2.2.2.3)
L. Verify Cask System Readiness (1.2.2.2.3.1)
M. Prepare for Shipment (1.2.2.2.3.2)
N. Inspect Vehicles (1.2.2.2.3.2.1)
O. Prepare Shipping Documents (1.2.2.2.3.2.2)
P. Transfer Responsibility for Shipment (1.2.2.2.3.3)
Q. Support Transportation System (1.2.3)
R. Protect Environment, Public, Workers, and Facilities (1.2.3.1)
S. Maintain Cask System (1.2.3.2)
T. Manage Maintenance (1.2.3.2.1)
U. Perform Primary Maintenance (1.2.3.2.2)
V. Maintain Casks (1.2.3.2.2.1)
W. Service and Maintain Vehicles (1.2.3.2.2.2)
X. Service and Maintain Ancillary Equipment (1.2.3.2.2.3)
Y. Perform In-Transit Maintenance (1.2.3.2.3)
Z. Perform Incidental Maintenance (1.2.3.2.4)
AA. Decommission Cask (1.2.3.2.5)
AB. Manage Inventories (1.2.3.3)
AC. Manage Unloaded Casks (1.2.3.3.1)
AD. Manage Vehicles (1.2.3.3.2)
AE. Manage Ancillary Equipment (1.2.3.3.3)
AF. Manage Spare Parts and Consumables (1.2.3.3.4)
AG. Manage Campaign Kit Inventory (1.2.3.3.5)
AH. Provide Outreach (1.2.3.4)
AI. Administer Quality Assurance (1.2.3.5)
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AJ. ProvideTraining(1.2.3.6)
AK. Manage TransportationSystem Waste (1.2.3.8)

Descriptionsfor these functionsare statedin Appendix A.

3.7.2.1.2 Service and Maintenance Support Segment Interfaces
!

The lower level Design RequirementsDocument shall identify, describe,and specify interface
requirements)betweenTransportationsegmentsandcorrespondinginterfacerequirementsexternal
to the CRWMS. [CRD 3.2.3.2] [CRD 3.7.2.1.2]

3.7.2.2 Service and Maintenance Support Segment Requirements

3.7.2.2.1 Offices

Requirementsto be identified.

3.7.2.2.2 CMFs

Design requirementsfor the CMFare located in the MRS-SRDand MGDS-RD. <MGDS:TBR>

3.7.2.2.3 Additional Maintenance Facilities

Requirementsto be identified.

3.7.2.2.4 Storage Areas

A. Storage areas shall controlhandling, storage,shipping,cleaning, andpreservationof
materialsto be used in packagingto preventdamageor deterioration. [10CFR71.127]
[CRD 3.5.3.C]

B. Storageareas shall control handling, storage, shipping,cleaning, and preservationof
equipment to be used in packaging to prevent damage or deterioration.
[10CFR71.127] [CRD 3.5.3.C]

C. When necessary, storage areas shall provide special protective environments(e.g.,
inertgas atmosphere,specific moisturecontent,temperature).[10CFR71.127] [CRD
3.5.3.C]
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3.7.2.2.5 Maintenance Equipment

Technical information, special tools, equipment, and spare parts shall be provided to perform
incidental maintenance on the transportation cask(s).
[10CFR961.11 Art IV.B.2(c)] [CRD 3.5.1.4]

3.7.2.2.6 Computer Hardware/Software

Requirements to be identified.

3.7.2.2.7 Parts

Requirements to be iden_ed.

3.7.2.2.8 Communications Equipment

Requirements to be identified.

3.7.2.2.9 Training Facilities and Equipment

Requirements to be identified.

3.7.3 Field Operations Segment

3.7.3.1 Field Operations Segment Description

This segment primarily includes facilities, equipment, materials, systems, and personnel that
support the provision of support to Purchaser_oducers regarding receipt, handling, loading, and
shipping preparations for transportation cask systems for both normal and incident response
operations. This includes obtaining detailed site-specific data and developing site-specific
equipment. It may also be in the form of training Purchaser/Producersupplied personnel and/or
supplying trained personnel. Training may occur at Purchaser/Producerfacilities or at CRWMS
facilities. Also included are support for normal and incident response for in-transit operations
and support for other CRWMS elements for transportation cask system related operations.

Thissegment includes the following:

A. Offices- Offices include the normal buildings, furnishings, and supporting system
(lighting, heating, etc.) needed to provide personnel a place for executing their duties.
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B. Storage Areas. Storageareas include the warehouses,parking pads, etc. needed to
store and control site-specific and other equipment and pans needed for Field
Operations.

C. Computer Hardware/Software. Computerhardwareand software supportgeneral
office work and provide inventoryrecords, training records,etc. needed to manage
and control Field Operations

D. Communications Equipment. Standardtelephone,mobileradio,remoteaudio/video
systems, facsimile, andcomputermodem equiPmentareneeded for communications
at andwith Purchaser/Producersites, with otherpans of Transportation,with CRWiVIS
sites, and with in-transit operations.

12. Site-Specific Equipment - Equipmentthat is needed at a site due to the specific
requirementsof thatsite mustbe obtained,maintained,and stored. This may include
items such as special fixtures and adapters.

F. Incident Response Equipment. Equipmentthat is needed to respondto off-normal
occurrencesmust be obtained,maintained,and stored.

G. Training Facilities and Equipment - Facilitiesandequipmentaxeneededfor training
of Transportationpersonnel in use of equipment and procedures related to the
handling,loading, and unloadingof transportationcasksystems. Since thesefacilities
are not radioactivelycontaminated,they will be used to check outnew tools, fixtures,
procedures,etc.

H. Campaign Kits . Campaign kits include ancillary equipment, special tools and
fixtures,sparepans andother hardwarenormallyneeded to accompanytransportation
cask systems duringa campaign.

3.7.3.1.1 Field Operations Segment Functions

This segment shall be capable of performing all functions allocated to it in Table B-1 in
Appendix B. These functions are:

A. TransportWaste (1.2)
B. Manage TransportationSystem (1.2.1)
C. Conduct Field Operations(1.2.1.5)
D. SupportWaste Acceptance(Purchaser/Producer)(1.2.1.5.l)
12. SupportMRS/MGDS(1.2.1.5.2)
F. SupportIn-TransitOperations(1.2.1.5.3)
G. SupportIn-TransitIncidentResponse (1.2.1.5.4)
H. Manage CampaignKit Design (1.2.1.5.5)
I. Ship CaskSystem (1.2.2)
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J. Accept Cask System (1.2.2.2)
K. Accept Loaded Cask System (1.2.2.2.1)
L. Observe Transport Preparations (1.2.2.2.1.1)
M. Verify Loaded Cask Contents (1.2.2.2.1.2)
N. Prepare for Shipment (1.2.2.2.1.3)
O. Inspect Vehicles (1.2.2.2.1.3.1)
P. Prepare Shipping Documents (1.2.2.2.1.3.2)
Q. Brief Transportation and Security Crews (1.2.2.2.1.3.3)
R. Transfer Responsibility for Shipment (1.2.2.2.1.4)
S. Accept Unloaded Cask System (1.2.2.2.2)
T. Verify Cask System Readiness (1.2.2.2.2.1)
U. Prepare for Shipment (1.2.2.2.2.2)
V. Inspect Vehicles (1.2.2.2.2.2.1)
W. Prepare Shipping Dot _ments (1.2.2.2.2.2.2)
X. Transfer Responsibility for Shipment (1.2.2.2.2.3)
Y. Deliver Cask System (1.2.2.4)
Z. Deliver Unloaded Cask System (1.2.2.4.2)
AA. Debrief Transportation Crew (1.2.2.4.2.2)
AB. Conduct Inspection on Cask System (1.2.2.4.2.3)
AC. Transfer Shipping Documents (1.2.2.4.2.4)
AD. Support Transportation System (1.2.3)
AE. Protect Environment, Public, Workers, and Facilities (1.2.3.1)
AF. Provide Outreach (1.2.3.4)
AG. Administer Quality Assurance (1.2.3.5)
AH. Provide Training (1.2.3.6)

i

Descriptions for these functions are stated in Appendix A.

3.7.3.1.2 Field Operations Segment Interfaces

The lower level Design Requirements Document shall identify, describe, and specify interface
requirements between Transportation segments and corresponding interface requirements external
to the CRWMS. [CRD 3.2.3.2] [CRD 3.7.2.1.2]

3.7.3.2 Field Operations Segment Requirements

3.7.3.2.1 Offices

Requirements to be identified.
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3.7.3.2.2 Storage Areas

Requirements to be identified.

3.7.3.2.3 Computer Hardware/Software

Requirements to be identified.

3.7.3.2.4 Communications Equipment

Requirements to be identified.

3.7.3.2.5 Site-Specific Equipment

Requirements to be identified.

3.7.3.2.6 Incident Response Equipment

A. No SNF and HLW shipments shall be made or accepted unless:
(1) Emergency response information conforming to 49CFR172 Subpart G

(Sections 172.600-604) is immediately available for use at all times with
the SNF and HLW; and

(2) Emergency response information, including the emergency response
telephone number, required by this 49CFR172 Subpart G (Sections
172.600-604) is immediately available to any person _ho, a,_ a
representative of a Federal, State or local government agency, responds to
an incident involving SNF/HLW, or is conducting a, tnvesfigafion that
involves SNF/HLW.

[49CFR172.600(c)] [CRD h.ppe_l_x A (49i2FR172)]

B. Emergency response information (i.e. information _tt :a_ L,e o,cd in the
mitigation of an incident involving SNF and HLW) _!'.:taccr_nL_:,_meseach SNF
and HLW shipment shall conform in content and form re, _gC_RI72.602(a) and
(b).

As a minimum it will contain the following inform_ao,!._
(1) The basic description and technical n_ _ ,,::: SNF or HLW
(2) Immediate hazards to health
(3) Risks of fire or explosion
(4) Immediate precautions to be taken in the event of an accident or

incident

(5) Immediate methods for handling fires
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(6) Initial methods for handling spills or leaks in the absence of fire
(Tj Preliminary first aid measures.

The information required must be:
(1) Printed legibly in English
(2) Available for use away from the package containing the hazardous

material

(3) Presented--
(i) On a shipping paper
(ii) In a document, other than a shipping paper, that includes

both the basic description and technical name of the SNF or
HLW, and the emergency response information required
(e.g., a material safety data sheet)

(iii) Related to the information on a shipping paper, a written
notification to pilot-in-command, or a dangerous cargo
manifest, in a separate document (e.g., an emergency
response guidance document), in a manner that
cross-references the description of the SNF or HLW on the
shipping paper with the emergency response information
contained in the document. Aboard vessels, the International
Maritime Organization "Emergency Procedures for Ships
Carrying Dangerous Goods," or equivalent documents, may
be used to satisfy the requirements of this section for a
separate document.

[49CFR172.602(a), (b)] [CRD Appendix A (49CFR172)]

C. Each carrier who transports SNF and HLW shall be provided and maintain the
information specified in 49CFR172.602(a) in the same manner as prescribed for
shipping papers, except that the information must be maintained in the same
manner aboard vessels as the dangerous cargo manifest. This information must be
immediately accessible to drivers of motor vehicles, crews on trains, and bridge
personnel on vessels for use in the event of incidents involving hazardous
materials. [49CFR172.602(c)(1)] [CRD Appendix A (49CFR172)]

D. A 24-hour emergency response telephone number which is monitored at all times
shall be provided with all SNF and HLW shipments. The telephone number will
be of a person who is either knowledgeable of the hazards and characteristics of
the SNF and HLW being shipped and has comprehensive emergency response and
incident mitigation information for that material, or has immediate access to a
person who possesses such knowledge and information. [49CFR172.604(a)(1),
(a)(2)] [CRD Appendix A (49CFR172)]
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3.7.3.2.7 Training Facilities and Equipment

Transportation cask systems and equipment shall be provided as necessary for training
Purchaser/Producer personnel in cask handling and loading prior to each shipping campaign.
[10CFR961.11 Art IV.B.2(b)] [CRD 3.6.2.1A]

3.7.3.2.8 Campaign Kits

Requirements to be identified.

3.7.4 Planning and Control Segment

3.7.4.1 Planning and Control Segment Description

This segment includes the facilities, equipment, materials, systems, and personnel for general
management and support normally associated with most organizations plus some that are unique
to transporting SNF and/or HLW. General activities supported include planning, directing,
controlling, facility (or site) security and maintenance, training, quality assurance, and outreach.
An example of a unique activity is the real-time management of in-transit SNF and HLW with
its related security, escort and incident response requirements.

This segment includes the following:

A. Offices - Offices include the normal buildings, furnishings, and supporting system
(lighting, heating, etc.) needed to provide personnel a place for executing their duties.

B. Records Storage Area - The area for storing records will be the central location for
maintaining Transportation records including all transportation cask system recording
for maintaining the CoC (maintenance, licensing, and fabrication) and other records
for operation of Transportation.

C. Computer Hardware/Software. Computer hardware and software support general
office work and provide planning, control, record keeping, etc. needed to manage and
operate Transportation and maintain it in regulatory compliance.

D. Communications Equipment - Standard telephone, mobile radio, facsimile, and
computer modem equipment are needed for communications within Transportation,
with other CRWMS sites, with Purchaser/Producer sites, and with affected federal,
tribal, state and local authorities.

E. In-Transit Cask Tracking System - A real-time system is needed for communicating
with and knowing the location of in-transit loaded transportation casks. This
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communication may occur not only between in-transit shipments and Transportation,
but may also be shared with affected federal, state, and local authorities.

F. Security/Escort Equipment- Specific communication and/or security equipment is
needed to carry out responsibilities related to escorting in-transit shipments.

G. Visitor Center and Equipment - The Visitor Center (and its models, equipment,
displays, etc.) provides public education and information regarding Transportation
operations, facilities, waste protection, etc. This center may be an independent
facility, or an integral part of a Visitor Center provided by other CRWMS elements.

H. Training Facilities and Equipment - Facilities and equipment are needed for
training of Transportation personnel in use of equipment and procedures related to
planning and control activities.

3.7.4.1.1 Planning and Control Segment Functions

This segment shall be capable of performing all functions allocated to it in Table B-1 in
Appendix B. These functions are:

A. Transport Waste (1.2)
B. Manage Transportation System (1.2.1)
C. Direct Transportation System (1.2.1.1)
D. Plan Transportation Operations (1.2.1.2)
E. Prepare Long Range Plans (1.2.1.2.1)
F. Plan Campaigns and Transportation System Operations (1.2.1.2.2)
G. Prepare Contingency Plans (1.2.1.2.3)
H. Analyze Transportation Operations (1.2.1.2.4)
I. Conduct Regulatory Compliance Activities (1.2.1.3)
J. Monitor Compliance with Applicable Regulatory Requirements (1.2.1.3.1)
K. Monitor Changes in Regulatory Requirements and Standards (1.2.1.3.2)
L. Notify Other Functions of Changes in Requirements (1.2.1.3.3)
M. Monitor NRC CoCs/Other Permits and Licenses (1.2.1.3.4)
N. Manage Traffic (1.2.1.4)
O. Prepare/Coordinate Transportation Schedule and Routing (1.2.1.4.1)
P. Provide Carrier Services (1.2.1.4.2)
Q. Provide In-Transit Physical Security/Escort Services (1.2.1.4.3)
R. Obtain Transport Permits (1.2.1.4.4)
S. Issue Transportation Notifications (1.2.1.4.5)
T. Control Transportation (1.2.1.4.6)
U. Collect/File Transportation Records (1.2.1.4.7)
V. Manage Incident Response (1.2.1.6)
W. Ship Cask System (1.2.2)
X. Accept Cask System (1.2.2,,2)
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Y. Accept Loaded Cask System (1.2.2.2.1)
Z. Prepare for Shipment (1.2.2.2.1.3)
AA. Prepare Shipping Documents (1.2.2.2.1.3.2)
AB. Accept Unloaded Cask System (1.2.2.2.2)
AC. Prepare for Shipment (1.2.2.2.2.2)
AD. Prepare Shipping Documents (1.2.2.2.2.2.2)
AE. Move Cask System (1.2.2.3)
AF. Move Loaded Cask System (1.2.2.3.1)
AG. Secure/Escort Cask System (1.2.2.3.1.1)
AH. Transport between Sites (1.2.2.3.1.2)
AI. Move Unloaded Cask System (1.2.2.3.2)
AJ. Deriver Cask System (1.2.2.4)
AK. Deriver Loaded Cask System (1.2.2.4.1)
AL. Position Loaded Cask System (1.2.2.4.1.1)
AM. Debrief Transportation and Security Crews (1.2.2.4.1.2)
AN. Conduct Inspection on Cask System (1.2.2.4.1.3)
AO. Transfer Shipping Documents (1.2.2.4.1.4)
AP. Deriver Unloaded Cask System (1.2.2.4.2)
AQ. Position Unloaded Cask System (1.2.2.4.2.1)
AR. Debrief Transportation Crew (1.2.2.4.2.2)
AS. Conduct Inspection on Cask System (1.2.2.4.2.3)
AT. Transfer Shipping Documents (1.2.2.4.2.4)
AU. Deriver New Cask System (1.2.2.4.3)
AV. Support Transportation System (1.2.S)
AW. Protect Environment, Public, Workers, and Facilities (1.2.3.1)
AX. Provide Outreach (1.2.3.4)
AY. Administer Quality Assurance (1.2.3.5)
AZ. Provide Training (1.2.3.6)
BA. Administer General Support (1.2.3.7)
BB. Manage Information (1.2.3.7.1)
BC. Maintain Operations Facilities (1.2.3.7.2)
BD. Procure/Contract Goods and Services (1.2.3.7.3)
BE. Provide Engineering Support (1.2.3.7.4)
BF. Provide for Human Resources (1.2.3.7.5)
BG. Conduct Financial and Accounting Services (1.2.3.7.6)

Descriptions for these functions are stated in Appendix A.

3.7.4.1.2 Planning and Control Segment Interfaces

The lower level Design Requirements Document shall identify, describe, and specify interface
requirements between Transportation segments and corresponding interface requirements external
to the CRWMS. [CRD 3.2.3.2] [CRD 3.7.2.1.2]



l'itle: Transportation System Requirements
Revision: 0 Page: 89

3.7.4.2 Planning and Control Segment Requirements

3.7.4.2.1 Offices

A. Transportation shall provide office space for DOE Secretarial Officers. [DOE Order
5000.3B 9.d] [CRD Appendix A (DOE Order 5000.3B)]

B. Transportation shall provide office space for DOE program managers and facility
representatives or their designees. [DOE Order 5000.3B 9.f, h] [CRD Appendix A
(DOE order 5000.3B)]

3.7.4.2.2 Records Storage Area

A. A storage area shall be provided that permits storage in a reasonably retrievable
manner for:

(1) Records of SNF and HLW shipments (for 3 years after shipment) not
exempt under 10CFR71.10

(2) Evidence of the quality of packaging (for 3 years after the life of the
packaging) including results of the determinations required by
10CFR71.85; design, fabrication, and assembly records; results of reviews,
inspections, tests, and audits; results monitoring work performance and
materials analyses; and results of maintenance, modification, and repair
activities. Inspection, test, and audit records must identify the inspector or
data recorder, the type of observation, the results, the acceptability and the
action taken in connection with any deficiencies noted.

[10CFR71.91(a), (b), (c)] [CRD Appendix A (10CFR71)]

B. A secure storage area shall be provided to store:

(1) A copy of current procedures for coping with circumstances that threaten
deliberate damage to a SNF or HLW shipment and with other safeguards
emergencies as a record for three years after the close of period for which
the licensee possesses the SNF and HLW under each license for which the
procedures were developed and, if any portion of the procedures is
superseded, retain the superseded material for three years after each
change.

(2) Instructions for each escort and the current instructions as a record for
three years after the close of period for which the licensee possesses the
SNF or HLW under each license that authorizes the activity that requires
the instruction and retain any superseded material for three years after each
change.
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(3) The escort and communications center personnel written logs for each SNF
and HLW shipment and will be available for review by authorized NRC
personnel for a period of at least three years following completion of the
shipment.

[10CFR73.37(b)(2), (b)(3), (b)(5)] [CRD 3.2.4.3.1.B]

C. A storage area shall be provided to store for 2 years or more a record of each
shipment of SNF or HLW. [DOE Order 5480.3 10.e] [CRD Appendix A (DOE Order
5480.3)]

D. Records maintenance facilities shall provide for the storage of records of basic
components for 10 years after delivery or service and record of deviations and
notifications for 5 years. [10CFR21.51(a)] [CRD Appendix A (10CFR21)]

E. Records maintenance facilities shall allow the retrieval of records for inspection,
i evaluation, and discovery. [10CFR21.51(b)] [CRD Appendix A (10CFR21)]

3.7.4.2.3 Computer Hardware/Software

A. Software shall be provided that identifies each point of origin to each final destination,
preferred routes, and alternate routes approved by the affected States and the NRC.
[49CFR177.825(a), (b), (c)] [10CFR73.37(b)(7)] [CRD Appendix A (10CFR73)
(49CFR177)]

B. The computer hardware/software shall be capable of interfacing directly with the
computerized DOE Occurrence Reporting and Processing System.
[DOE order 5000.3B 8.a(10), b(3), b(6), b(9), c(1), c(2), e(3)] [CRD Appendix A
(DOE order 5000.3B)]

3.7.4.2.4 Communications Equipment

A. Transportation shall provide communication equipment to notify the appropriate
governor(s) (or designee(s)) prior to transporting SNF/HLW within or through the
State(s), in accordance with 10CFR73.37, which includes the following:

(1) Notification delivered by mail must be postmarked at least 7 days prior to
transporting the SNF/HLW shipment through the State

(2) Notification delivered by messenger must be delivered to the office of the
governor(s) (or designee(s)) at least 4 days prior to shipment through the
State(s)
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(3) Notification of schedule changes of more than 6 hours from the previously
furnished information must be made by telephone or other means to the
governor(s) (or designee(s)) office.

[NWPAA 180(b)] [10CFR73.37(f)(1), (2), (3), (4)] [CRD 3.2.4.3.1.B]

B. Transportation shall be equipped to report a loss of any shipment of SNF/HLW to
the NRC Operations Center Emergency Notification System or to the NRC Operations
Center via commercial telephone ((301)951-0550) within one hour after the loss, and
within one hour after the recovery or accounting for the loss. [10CFR73.71(a)(1), (2)]
[CRD 3.2.4.3.1.B]

3.7.4.2.5 In.Transit Cask Tracking System

An in-transit cask tracking system shall provide monitoring of waste shipments. The tracking
system must be capable of notifying the continuously staffed transportation operations control
center within a time frame that permits it to orally notify appropriate Federal, State, Tribal, and
local authorities as follows:

1) Emergencies Within 15 minutes
2) Unusual occurrences Within 2 hours

[10CFR73.37(b)(4)] [49CFR172.604] [DOE Order 5000.3B 7] [CRD Appendix A
(10CFR73)(49CFR172)(DOE Order 5000.3B)]

3.7.4.2.6 Security/Escort Equipment

A. Transportation shall establish, implement, and maintain a physical protection system
for shipments of SNF/HLW that will:

(1) Minimize the potential for radiological sabotage by providing early
detection and assessment of attempts to gain unauthorized access

(2) Facilitate location and recovery of shipments that may have come under
the control of unauthorized persons

(3) Provide rapid notification to emergency response authorities in the event
of sabotage attempts

(4) Impede sabotage attempts until response forces arrive,
[10CFR73.37(a)(1), (2)] [CRD 3.2.4.3.1.B]
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B. The physical protection system shall be capable of notifying the NRC prior to each
shipment of SNF/HLW, and arranging with local law enforcement agencies along the
shipping routes for emergency response assistance. [10CFR73.37(b)(I), (6)] [CRD
3.2.4.3.1.B]

C. Escort equipment shall be provided that:

(1) Ensures at least one escort maintains visual surveillance of the SNF/HLW

shipment when the shipment vehicle is stopped, or the shipment vessel is
docked and

(2) Permits shipment escorts to make calls to Transportation's in-transit status
center.

[10CFR73.37(b)(9), (11)] [CRD 3.2.4.3.1.B]

D. Escort equipment shall be provided that permits the escort(s) to cope with
circumstances that threaten deliberate damage to a SNF/HLW shipment or other
safeguards emergencies. As a minimum this includes communications equipment for
communicating with local law enforcement agencies and Transportation's in-transit
status center. [10CFR73.37(b)(3)] [CRD 3.2.4.3.1.B]

E. When SNF/HLW shipments by rail are in motion, escort equipment shall be provided
that ensures observation of the shipment. [10CFR73.37(d)(1), (2)] [CRD 3.2.4.3.1.B]

F. When SNF/HLW shipments by vessel are in motion, escort equipment shall be
provided that ensures observation of the shipment. [10CFR73.37(e)(1), (2)] [CRD
3.2.4.3.1.B]

G. Escorts shall be provided with equipment that permits the earliest practical notification
to Transportation's in-transit status center and to appropriate Federal authorities of off-
normal incidents involving SNF/HLW shipments. [49CFR171.i5(a), (b)] [CRD
Appendix A (49CFR171)]

H. Escort equipment shall be provided with each SNF/HLW shipment as required by the
NRC-approved physical security plan. [49CFR177.825(e)] [CRD Appendix A
(49CFR177)]

I. For shipments by road, escort communication equipment shall provide the capability
of two-way communication between the following parties: truck driver,
communications center, local law enforcement agencies, and other escort(s).
[10CFR73.37(c)(3)] [CRD 3.2.4.3.1.B]

J. For shipment by road, the following types of two-way communication equipment shall
be used: citizens band (CB) radio, radiotelephone, and other equivalent equipment
approved by the NRC. [10CFR73.37(c)(3)] [CRD 3.2.4.3.1.B]
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K. For SNF/HLW shipments by rail, a radiotelephone or other NRC-approved equivalent
means of two-way voice communication shall be available on the train.
[10CFR73.37(d)(3)] [CRD 3.2.4.3.1.B]

L. For SNF shipments by vessel, a radiotelephone or other NRC-approved equivalent
means of two-way voice communication shall be available on the vessel.
[10CFR73.37(e)(3)] [CRD 3.2.4.3.1.B]

3.7.4.2.7 Visitor Center and Equipment

Requirements to be identified.

3.7.4.2.8 Training Facilities and Equipment

A. Transportation shall provide the training and equipment necessary for any driver of
radioactive material on vehicle immobilization, communications, and security
procedures. [10CFR73.37(c)(5)] [CRD 3.2.4.3.1.B]

B. Transportation shall provide the equipment necessary to train Transportation
personnel in the requirements of DOE Order 5000.3B for facilities. These training
programs will include:

1. Indoctrination in DOE's philosophy of occurrence reporting, specifically to ensure:
(a) Timely identification, categorization, notification, and reporting to DOE

and contractor management of all Reportable Occurrences at DOE-owned
or operated facilities

(b) Timely evaluation of and implementation of appropriate corrective actions
(c) Maintenance of a central DOE Occurrence Reporting and Processing

System data base containing all unclassified Occurrence Reports
(d) Review of Reportable Occurrences to assess significance, root causes,

generic implications, and the need for corrective action
(e) Dissemination of Occurrence Reports to DOE operations and facilities to

prevent similar occurrences.

2. Identification of Reportable Occurrences; their categorization, notification, and
associated reporting requirements; analysis, determination of root causes and
generic implications; and implementation, tracking and close-out of correction
actions.

3. Utilization of the DOE Occurrence Reporting and Processing System, including
the input of occurrence reports and obtaining information from the data base.

[DOE Order 5000.3B 8.el [CRD Appendix A (DOE Order 5000.3B)]
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C. Transportation shall provide the training and equipment necessary to certify
maintenance and inspection personnel within the Transportation System. [DOE Order
5480.3 9.b(8)] [CRD Appendix A (DOE Order 5480.3)]

3.8 PRECEDENCE

A. The general order of precedence for CRWMS requirements is:

(1) Federal Law
(a) Statutes and Treaties
(b) Regulations and Executive Orders
(c) Other (e.g., DOE Orders)

(2) State Law and Tribal Law
(3) Local ordinances
(4) National and International Standards

[Derived by CRD] [CRD 3.8.A]

B. In resolving questions of precedence involving DOE Orders or CFRs that address
nuclear safety requirements covered by the CFRs issued by the NRC, the NRC
requirements shall take precedence. [MOA NS/RW, 04/16/92] [CRD 3.8.B]

3.9 QUALIFICATION/QUALITY ASSURANCE

A. Transportation shall have a quality assurance program approved by the NRC as
required by applicable licensing requirements. [10CFR71.12] [10CFR71.101] [CRD
3.9.A]

B. Transportation shall apply the QARD to all activities affecting quality performed by
Transportation. [QARD (DOE/RW-0333P)] [CRD 3.9.A]
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4. CONFORMANCE VERIFICATION

4.1 RESPONSIBILrFIES

This section relates the requirements of this document to the compliance methods of Section 4.2
that shall be used to verify the requirements. The CRWMS projects shall establish test and
evaluation programs to demonstrate their conformance of the design to the system requirements
as required in the verification cross-reference table of Section 4.3. The test and evaluation
programs and the conformance verification activities are not intended to replace activities
associated with NRC-license application or the satisfaction of that license.

4.2 METHODS

The methods of compliance to be used are:

A. Analysis. Analysis is the process needed to verify a requirement by rational thinking,
tradeoff studies, modeling, and processing test data and accumulated results to reach
a conclusion. Analysis involves the processing of accumulated results and
conclusions, intended to provide proof that verification of a requirement has been
accomplished. The analytical results may be comprised of a compilation or
interpretation of existing information or derived from lower level examinations, tests,
demonstrations, or analyses.

B. Examination. Examination is the process of investigating a product to verify that
required features are incorporated. Examination consists of investigation, without the
use of special laboratory appliances, procedures, supplies, or services, to determine
conformance to those specified requirements which can be determined by such
investigations. Examination is generally nondestructive and includes, but is not
limited to, visual, auditory, olfactory, tactile, and other investigations; simple physical
manipulation; gauging; and measurement.

C. Test. Test is the quantitative process whereby data is collected over a specified time
period, under controlled conditions, in order to document the as-built performance of
a product. A test denotes the determination of the properties or elements of items (or
components thereof) by technical means, including functional operation, the
application of established principles and procedures and the collection of quantitative
data. The analysis of data derived from testing is an integral part of the method.

D. Demonstration. Demonstration is the qualitative process of exercising a product to
verify its operability, where data may or may not be collected. Demonstration differs
from test by direcmess of approach in the verification of a requirement and is
accomplished without the use of instrumentation or special equipment. Thus,
operation of a representative item in or near its use environment would be defined as
a Demonstration rather than a Test. Demonstration attempts to verify, qualitatively,
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the performance of a function, where as Test involves verifying performance within
a specific range of measurement.

4.3 CROSS-REFERENCE

Table 4-1 correlates the requirements of Sections 3 and 5 with the method to be used to comply
with the requirements. The purpose of this table is to provide verification methods that are to

be used, at the system-element level, to determine if the requirements have been properly

interpreted and implemented in the design. Documentation of compliance will be accomplished

through the use of detailed procedures to be developed and performed on all procured,
constructed, and developed equipment, structures, and software.

In the following table, items marked "N/A" (not applicable) have no verification required. These
items are rifles or explanatory materials. The other columns "Analysis", "Exam", "Test", and
"Demo" refer to the verification methods identified in Section 4.2.

When more than one method of compliance is marked in Table 4-1, compliance must be verified
by one or more of the methods marked.

Table 4.1. Conformance Verification Matrix

Requirement Verification Method

Number Title , N/A I AnalysisI Enm [ Test I Dmo
3.1 SYSTEM DEFINITION X

3.1.1 Transportation SystemFunctions - Transport X
Waste

3.1.2 Transportation Functional Relationships X

3.1.3 System Description X

3.1.4 Function to Architecture Cross-Reference X

3.1.5 Major Considerations and Assumptions X
I

3.2 CHARACTERISTICS X

3.2.1 Performance Characteristics X

3.2.1.1 Operations X

3.2.1.1.A X

3.2.1.1.B X

3.2.1.1.C X

3.2.1.1.D X X

3.2.1.1_E X

3.2.1.13: X

3.2.1.1.G X
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Table 4-1. Conformance Verification Matrix (Continued)

Requirement Verification Method
,, ,,

_.mb_r _'"_ _'_I_''_I _--ITM i°'m°1" i

3.2'1.1.H X
,,,, i

3.2.1.2 Decommissioning X

3.2.1.ZA X X

3.2.1.2.B X X

3.2.1.3 Off-Normal Conditions X X

3.2.2 Radiological Protection X

3.2.2.1 General Requirements X X

3.2.2.2 Personnel Protection X
,,, , ,,

3.2.2.3 Airborne Radioactive Material Control X

3.2.2.4 Radiation Monitoring X

3.2.2.4.A X X

3.2.2.4.B X X

3.2.2.5 Transportation--Protection X
I1

3.2.2.5.A X

3.2.2.5.B X

3.2.3 Interface Requirements X

3.2.3.1 External Transportation Interfaces X

3.2.3.2 Interfaces with Other CRWMS Elements X

3.2.3.2.1 WA-Transportation Interface Requirements X
t r

3.2.3.2.1.A X

3.2.3.Z1.A.1 X

3.2.3.2.1.A.2 X

3.2.3.2.1.A.3 X

3.2.3.2.1.B X

3.2.3.2.1.C x

3.2.3.2.1.D x X

3.2.3.2.1.E X X

3.2'3.211.1: X
, ,, ,

3.2.3.2.1.G X X
,,,,,,

3.2.3.2.1.H X

3.2.3.2.1.I X

3.2.3.2.1.J X
, ,,,

3.2.3.2.1.K X
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Table 4-I. Conformance Verification Matrix (Continued)

l_'equirement ...... Verification Method

Number Title N/A I Analysis ] Exam [ Test I Demo

3.2.3.2.1.L X

3.2.3.2.2 Transportation-Ml_.$interface Requirements" X

3.2.3.2.2.A X

3.2.3.2.2.B X

3.2.3.2.2.C X

3.2.312.2.D X

3.2.3.2.2.E X

3.2.3.2.2.F X

3.2.3.2.2.13 X X
..... , ,,, .......

3.2.3.2.2.H X

3.2.3.2.2.I X
....

3.2.3.2.2.I X

3.2.3.2.3 Transportation-MGDS Interface Requirements X

3.2.3.2.3.A X

3.2.3.2.3.B X

3.2.3.2.3.C X

3.2.3.2.3.D X
....

3.2.3.2.3.E X

3.2.3.2.3.F X

3.2.3.2.3.G X

3.2.3.2.3.H X

3.2.3.2.3.I X X
I I

,,

3.2.3.2.3.J X

3.213.2.3.K .......... x

3.2.3.2.3.L x

3.2.4 Physical Characteristics X

3.2.4.1 Protective Coatings and Materials X

3.2.4.1.A X X

3.2.4.1.B X X

3.214.1.C X X
I

3.2.4.2 Habitability X

3.2.4.2.1"- Environment Controls X

3.2.4.2.2 Heating, Ventilation, and Air Conditioning X X
.........
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Table 4-1. Conformance Verification Matrix (Continued)

...... Requirement Verificati0n Method

NUmber I Title I I I I o,ai iii ii

I 3.2.4.2.3 Iilumination X X
,, , , t ,,,, ,

3.2.4.2.4 Acoustical Noise X X

3.2.4.2.5 Vibration X X
, ,,,, I,

3.2.4.3 Security X

3.2.4.3.1 Physical Security X L

3.2.4.3.1.A .... X X

3.2.4.3.1.B X X

3.2.4.3.2 Computer Systems X X

3.2.5 System Quality Factors X

3.2.5.1 Reliability .... X

3'.2.5.1.1 Reliability Program Requirements X X
,,, , ,,

3.2.5.1.2 Reliability of Equipment X

3.2.5.1.2.A X

3.2.5.1.2.B X X X

3.2.5.1.3 Mission Reliability X

3.2.5.2 Maintainability/Inspectability X j
3.2.5.2.A ' x x

, ,, ,,,,!

3.2.5.2.B X X
,,,,, , , ,,

3.2.5.2.C X

3.2.5.3 Availability ' X
3.2'5.4 Service Life X

,,,,, ,,,, ,,,,,

3.Z5.5 ' Overall Utilization X

3.2.5.51A x

3.2.5.5.B x

3.2.6 Environmental Requirements X

3.2.7 Transportability/Modularity X

3.2.7.1 Transportability X,, ,, ,,

3'.2.7.2 Modularity X

3.2.8 Flexibility, Expansion, and Integration X
, , ,, ,,

3.2.9 Portability and Load Carrying X
i, ,,, , • ,,,, ,,,

3.3 DESIGN AND CONSTRUCTION X
, ,,,

3.3.1 General Design Criteria X

3.3.1.A X X
.........
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Table 4.1. Conformance Verification Matrix (Continued)

l l

Requirement Verification Method

" ii iii i '" iiii i ii ii ii i

3.3.1.B X X

3.3.2 Electromagnetic Radiation X

3.3.2.A X X

3.3.2.B X X X

3.3.2.c x x

3.3.3 ......... Nameplates and Markings X
i

3.3.3.A X

3.3.3.B X

3.3.3.C X
,

3.3.3.D X
,

3.3.3.E X

3.3.3.F X

3.3.3.G X

3.3.3.H X

3.3.3.I X

3.3.4 Workmanship X

i

3.3.4.1 Special Processes X X

3.3'4.2 Criteria X
/ II

,,

3.3.5 InterchangeabiSty X

3.3.5.A X

3.3.5.B- X

3.316 Safety X

3.3'16.1 General Requirements X X
IIII m

3.3.6.2 System Safety Precedence X

3.3.6.2.A X

3.3.6.2.B X X

3.3.6.2.C .......... X X

3.3.6.2.D X X

3.3.6.3 Facilities, Equipment and Materials Protective X
Measures

s.Si6.s.A x
3.3.6.3 .B X

3.3.6.4 Personnel Protective Equipment X
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Table 4.1. Conformance Verification Matrix (Continued)

.............................. Requirement ....Verification Method
, i i ,

Number [ Title S/A i An.J,s_ [Exam Test Demo
I [ II III I I I II II II Inll I I I I I I II ]Ill Ill II n II

3.3.6.4.A X

3.3.6.4.B X

3.3.6.4.C X ........

3.3.6.5 Safety Labels X

3.3.6.5.A x

313'6.5.B X
3.3.6.6 Emergency Lighting X

3.3'6.6.A X x

3.3.6.6.B ........ x x

3.3.6.6.c x x
i,

3.3.6.7 Equipment Related Hazards X
i

3.3.6.7.A X
II I I I I I

3.3.6.7.B X

3.3.6.7.C X

3.3.6.7.D X X

3.3.6.7-1=. X

3.3.6.7.F X
, i

3.3.6.8 Work Platforms X

3.3.6.8.A X

3.3.6.[,.P ........... X

3.3.6.9 Electrical Safety X

3.3.6.9.A X

3.3.6.9.B X

3.3.6.9.C X

3.3]7 Human Factors Engineenng X

3.3.7.1 Workstation and Control Rooms X

3.3.7.2 Voice Communication Equipment X

3.3.7.3 Alarms and Warning Systems X

3.3.7.4 Controls X

313.7.5 Visual Displays X

3.3.7.6 Control Panel Layout X
/

3.3'7.7 Control Display Integration ..... X
Illllll

3.3.718 Signs and Location Aids X
.......
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Table 4.1. Conformance Verification Matrix (Continued)

Requirement Verification Method

Numb,r T,t,e I Io.-o
iii iiiii ii ii i "' ' ' ii i i '' i ' i i i

3.3.7.9 Visual Display Terminal (VDT) Workstation X

3.3.7.10 Anthropometry X
/// II

i

3.3.7.11 Remote Handing and Operation X

3.3.7.12 Vehicles and Material Handling X

3.3.7.13 Accessibility and Useability by the Physically X
Handicapped

3.3.7.13.A X

3.3.7.13.B X

3.3.7.14 User-Computer Software Interface X

3.3.8 Methods and Controls X

3.3.8.1 Material Management X

3.3.8.1.1 Identification and Control X X

3.3.8.1.2 Nonconforming Items X

3.3.8.2 Inventory Control X

3.3.8.2.1 SNF and HLW i'nventory Control .... X
I II I I I1_ I

3.3.8'2.1.A X
i

3.3.8.2.1.B X
i

3.3.8.2.2 Parts and EquipmentInventoryControl X

3.3.9 Government Furnished Property X

3.3.9.A X

3.3.9.B X

3.3.10 Computer Resources X

3.3.11 Environmental Protection X

3.3.11.A X
,, ,,, ,,

3.3.i I.B X X

3.3.11.C X X

3.3.11.D X X
II I I

3.3.11.E X

3.3.1].F ........ x x
,,

3.4 DOCUMENTATION X

3.4'.1 Required Documents and Specifications X
,,,,,,,

3.4.1.1 Presentation of Design Basis X

31411.1.A X
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Table 4-I. Conformance Verification Matrix (Continued)

........ Requirement Verification Method

"JNumber '" , ' Title ,, I I'ml Test '"Demo'
ul li rl i i iiii 11111111iii iiii i ii iii ] [ [11iii i11111 i i i 11111

3.4.1.i.B X

3.4.1'2 Interface Conu'ol X

3.4.1'3 Quality Affecting Specifications k
i

3.4.2 Drawings X X

3.4'.3 Maintenance, Operators, and Technical .... X X '"
Manuals

,u ,1

3.4.4 Test Plans and Procedures X

314.4.A " X 'X X X

3.4.4.B x x x x
i !, i

3.4.5 Quality Assurance Document X

3.415.1 Material and EquiPmentConformance X
,,,

3.4'5.2 Records Maintenance X
I , ,, m,,

3.4'5.2.A X

3.4.5.2.B ' ' X ' X
, ,,,,,,

3.4.5.2.C X

3.4.5.2.D X

3.415.2.E "' X

3.4'6 Construction Records X
i , 11 ,

3.4.7 Computer Documentation Standard Usage and X
Practice

, 11 ,

3.4.8 Records Management X

3.5 LOGISTICS X
1111

3.5.1 Maintenance X X
i

3.5.1.1 Equipment Maintenance X

r 3.S.I.I.A .... X X

3.5'1.1.B ' " X X "

3.5'1.1.C X

3.5.1.2 Calibration Maintenance X
, ,

3.5.1.3 l_diological Equipment Maintenance X

3.5.2 ' Supply ' X ........
,

3.5.2.1 Logistics Support Analysis X X
, i i ,,,u 111 , , ,

3.5.3 Facilities and Facility Equipment X
u, , i i i

3.5.3.A X
....
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Table 4.1. Conformance Verification Matrix (Continued)

,,, , , , , , , , ,,L,,r ,, ,,,,,,,r,,,,,,, , , ,,i,,,, i, T, i i i ',, ,,, ,,,, ,

Requirement Verification Method

b I ............... I ,i .......Num er Title N/A Analsis Eum Test l_mo
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5. PREPARATION FOR OPERATIONS

5.1 KEY DECISIONS

A. The development of the CRWMS is currently being pursued by OCRWM under two
active major system acquisitions (MSAs): the Yucca Mountain Site Characterization
Project, and the MRS Project, which includes the MRS facility, Transportation and
Waste Acceptance. Preparation for operations is governed by a series of Key
Decision (KD) points in the MSA process. The Energy System Acquisition Advisory
Board (ESAAB) supports the DOE Acquisition Executive by providing advice and
assistance at those points. A KD for approval to commence operation, is scheduled
prior to transition from acquisition and construction to operation for applicable
CRWMS elements. Prior to this KD, a readiness review will be conducted.
Preparation of applications for the licenses, certificates, and permits (e.g., required by
the NRC, EPA and other government agencies) that must be issued prior to
commencement of operations shall be undertaken in a timely manner to ensure their
review, approval and issuance prior to this KD. Transition to the operations phase is
not formally made until demonstrated capability to meet technical performance goals
specified in CRWMS requirements documents and specifications are achieved, and
required licenses, certificates, and permits have been issued. These conditions are
confirmed by the ESAAB. [DOE Order 4700.1 Chg 1 Ch I.D.2] [CRD 5.1]

B. In accordance with DOE Order 4700.1, a presentation package shall be developed to
support ESAAB determination of the readiness of each element of CRWMS to
proceed with operations. As a minimum, the presentation packages to support the
ESAAB shall contain: a description of the project; background data; major technical
and performance requirements; licenses, certificates and permits; readiness to proceed
with operations; and problems, issues, or items of concern. [DOE Order 4700.1 Chg
1 Att 1-2] [CRD 5.1]

5.2 REQUIREMENTS

A. In addition to satisfying the requirements of the specifications, Transportation shall
establish programs to ensure, at the commencement of operations, the availability of
a sufficient number of trained personnel to operate the segments and validated
documentation to support the operations. [10CFR71.105(d)] [CRD 5.2]

B. Transportation shall additionally establish logistics support systems, to include
ensuring the availability of sufficient spares to support the element maintenance
concept and the design availability factors used in the design. [DOE Order 4700.1
Att lIl-1 1.C(6)(b)3] [CRD 5.2]
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C. Specific plans and procedures for acceptance, operational, and integrated testing, as
well as preparation of test documentation, shall be governed by test and evaluation
plans. [DOE Order 4700.1 Chg 1 Att II-4 2.s] [CRD 5.2]
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6. NOTES

6.1 GLOSSARY

Al is the maximum activity of special form radioactive material permitted in a Type A package.
This value is listed in Table A- 1 of 10CFR71. [10CFR71.4]

As is the maximum activity of radioactive material, other than special form radioactive material,
permitted in a Type A package. This value is listed in Table A-I of 10CFR71. [10CFR71.4]

Accessible Environment means: (1) the atmosphere, (2) the land surface, (3) surface water, (4)
oceans, and (5) the portion of the lithosphere that is outside the controlled area.

[10CFR60.2]

Architecture is that part of the physical system to be built, found, or selected to perform a
function subject to its stated requirements.

As low as is reasonably achievable (ALARA) means making every reasonable effort to
maintain exposures to radiation as far below the dose limits in 10CFR20 as is practical consistent
with the purpose for which the licensed activity is undertaken, taking into account the state of
technology, the economics of improvements in relation to state of technology, the economics of
improvements in relation to benefits to the public health and safety, and other societal and
socioeconomic considerations, and in relation to utilization of nuclear energy and licensed
materials in the public interest. [10CFR20.1003]

B(M) is defined with the definition of "Type B package" in this section.

B(U) is defined with the definition of "Type B package" in this section.

Campaign is defined as the activities required to prepare for and execute a consecutive set of
shipments from a given shipping (originating) site over a fixed period of time.

Canister is the structure surrounding the waste form (e.g., high-level waste immobilized in
borosilicate glass) that facilitates handling, storage, transportation, and/or disposal [NWTRB
Fifth Report]. A canister is a metal receptacle with the following purpose: (1) for solidified
HLW, its purpose is a pour mold and (2) for spent fuel, it may provide structural support for
loose rods, nonfuel components or containment of radionuclides.

Cask is a container for shipping or storing spent nuclear fuel and/or high-level waste which
meets all applicable regulatory requirements.

Cask maintenance means those functions necessary to keep a transportation cask in working
order (i.e., keep cask in accordance with certification),
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Cask Maintenance Facility (CMF) is a facility to maintain the transportation cask systems. The
specific mission of the CMF is to provide for the servicing, testing, maintenance, repair,
modification, storage and configuration control of transportation cask system elements.

Cask system as a minimum, shall include the complete cask, truck trailer or rail car (defined as
the transporter), a tiedown system, special tools and ancillary equipment.

Certificate of Compliance (CoC) is a certificate approving for use, with identified limitations,
a specific packaging for quantities of radioactive materials exceeding Al/A2 quantities as defined
in 10CFR71 and 49CFR173. A CoC may be issued by the NRC, DOT, or DOE. As used in this
document. CoC refers to a certificate issued by the NRC. [DOE Order 1540.3 Section 4.a]

Civilian Radioactive Waste Management System (CRWMS) is the composite of sites,
facilities, systems, equipment,materials, information, activities, and personnel required to perform
those activities necessary to manage spent nuclear fuel and high-level radioactive waste disposal.

Commercial High.Level Radioactive Waste is the high-level radioactive waste, as defined by
NWPA Section 2(12), resulting from reprocessing spent nuclear fuel in a commercial facility.

Conveyance means any vehicle, rail car, vessel, freight container, or hold, compartment, or
defined deck area of an inland waterway craft or seagoing vessel. [10CFR71.4]

Custody denotes the point at which OCRWM assumes responsibility and control of SNF from
the Purchaser [10CFR961]. License accountability for the SNF remains with the Purchaser until
the SNF is received and accepted at a CRWMS facility. For HLW, custody will be defined in
an MOA between OCRWM and the Producers.

i

i

Decommission means to remove safely from service and reduce residual radioactivity to a level
that permits: for land, release of the property for unrestricted use and termination of license, and
for casks, release of the cask for appropriate disposal and termination of certificate.

Dedicated train is a train that is dedicated to transporting loaded transportation casks during a
shipment.

Defense High.Level Radioactive Waste is the high-level radioactive waste, as defined by
NWPA Section 2(12), resulting from reprocessing spent nuclear fuel in a defense facility.

Disposal is the isolation of radioactive wastes from the accessible environment. [10CFR60.2].
Disposal means the emplacement in a repository of high-level radioactive waste, spent nuclear
fuel, or other highly radioactive material with no foreseeable intent of recovery, whether or not
such emplacement permits the recovery of such waste. [10CFR961.11] [NWPA Section 2(9)]

Disposal package or waste package is the primary container that holds, and is in contact with,
solidified high-level radioactive waste, spent nuclear fuel, or other radioactive materials, and any
overpacks that are emplaced at a repository. [NWPA Section 2(10)]
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Dispc,sal system is any combination of engineered and naturalbarriers that isolate spent nuclear
fuel or radioactive waste after disposal. [40CFR191.12(a)]

Exclusive Use is the sole use of a conveyance by a single consignor and for which all initial,
intermediate, and trmal loading and unloading are carded out in accordance with the direction of
the consignor or consignee. [10CFR71.4]

Flow-through occurs at the MRS when a from-reactor transportation cask is connected direcdy
to the from-MRS dedicated train without being opened in the MRS transfer facility and in effect
becomes a from-MRS cask for shipment to the MGDS.

Function is a primary statement of purpose; it defines what a system or subsystem must
accomplish to meet the system mission.

Functional analysis is the ftrst step in the Systems Engineering process that defines a baseline
of functions and function performance requirements that must be met in order to adequately
accomplish the operation, support, test, and production requirements of a system.

Functional interface is the interaction between functions, as in the flow of material or

information between a sequence of activities.

Geologic repository is a system that is intended to be used for, or may be used for, the disposal
of radioactive wastes in excavated geologic media. A geologic repository includes: (1) the
geologic repository operations area, and (2) the portion of the geologic setting that provides
isolation of the radioactive waste. [10CFR60.2]

High.level Radioactive Waste (HLW) means (1) the highly radioactive material resulting from
the reprocessing of spent nuclear fuel, including liquid waste produced direcdy in reprocessing
and any solid material derived from such liquid waste that contains fission products in sufficient
concentrations; and (2) other highly radioactive material that the Commission, consistent with
existing law, determines by rule requires permanent isolation. The CRWMS will only accept
solidified HLW. For the purposes of this document, HLW is vitrified borosilicate glass cast in
a stainless steel canistei'.

[NWPA Section 2(12)] [10CFR72.3] [10CFR960.2] [10CFR961.11]

Input is anything that is acted upon by a function to produce desired outputs. Inputs can be
classified as either internal or external. Inputs that originate from outside a particular system are
considered to be external. Inputs that are outputs from functions within a particular system are
considered to be internal.

Interface requirement means a requirement that applies to the inputs to, or outputs from, the
function or the physical connection or dependence between architectural items.
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IntermodalTransferisthephysicaltransferofapieceofcargofromonemodeoftransportation
(e.g.,highway,rail,barge)toanother.When thetermisusedtodescribetransferofacask,it
willnormallyimplytransferringfromheavy-haultrucktorailorbargeorthereverse.Thecask
isnotopenedduringintermodaltransfers.

Legal.WeightTruck(LWT) isa truckcasksystem,consistingofa tractor,semitrailer,and
loadedcask,withamaximumgrossweightof80,000pounds.Specialpermitsarenotrequired
forLWT shipments.

Licenseei,_a personwho isauthorizedtoconductactivitiesundera licenseorconstruction
permitissuedbytheNRC. [10CFR2.4]

LicensedMaterialmeanssourcematerial,specialnuclearmaterial,orbyproductmaterial
received,possessed,used,transferredordisposedofundera generalorspecificlicenseissued
bytheCommission. [I0CFR20.1003]

MonitoredRetrievableStorageInstallation(MRS) isa complexdesigned,constructed,and
operatedforthereceipt,transfer,handling,packaging,possession,safeguarding,andstorageof
SNF pendingshipmenttotheMGD5 fordisposal. [10CFR72.3]

Multi.PurposeCanister(MPC)-referstosealed,metalliccontainersmaintainingmultipleSNF
assembliesinadry,inertenvironmentandoverpackedseparatelyanduniquelyforthevarious
systemelementsofstorage,transportation,anddisposal.

Off-normalOccurrencesareabnormalorunplannedeventsorconditionsthatadverselyaffect,
potentiallyaffect,orareindicativeofdegradationin,thesafety,security,environmentalorhealth
protectionperformanceoroperationofa facility.

Outputisanythingthatleavesthesystemorfunctionafterithasbeenacteduponby that
function.

Overweight Truck (OWT) is a truck cask system, consistingof a tractor, semitrailer,and loaded
cask, with a gross vehicle weight in excess of 80,000 pounds, but not more than 90,000 to
105,000 poundsdependingon the particularstate transited. Eachstate will issue a permitbased
on individual weightcomputation formulas.

Owner is any personwho has title to spent nuclear fuel or high-levelradioactivewaste.
[IOCFR961.3]

Package is the packaging together with its radioactivecontentsas presentedfor transport.
[10CFR_I.4]
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Packaging is the assembly of components necessary to ensure compliance with packaging
requirements. It may consist of one or more receptacles,absorbentmaterials,spacing structures,
thermal insulation, radiationshielding, and devices for cooling or absorbingmechanical shocks.
The vehicle, tie-down system, and auxiliary equipment may be designated as part of the
packaging. [10CFR71.4]

Pass.through occurs at the MRS when the spent fuel assemblies sealed in a from-reactor
transportationcask are unloaded and transferreddirectlyinto a from-MRStransportationcask for
shipmentto the MGDS, thereby bypassing the MRS storagemode.

Physical interface is the boundary at which physical systems interact, as in a necessary fit
between elements, segments, subsystems, etc.

Physical system means the Civilian Radioactive Waste Management System (CRWMS)
consisting of the composite of the sites, and all facilities, systems, equipment, materials,
information,activities,and thepersonnelrequired to perform those activitiesnecessaryto manage
waste disposal.

Possession means the authorityby a general NRC-issuedlicense (e.g., carrier)to haveor possess
special nuclear materialonly, or the authorityby a specific NRC-issuedlicense (e.g., Purchaser,
MRS, MGDS) to have and to be held accountablefor special nuclear material. Accountability
transfersonly between specific NRC licensees.

Prime mover is the vehicle providing motive power to the transporter.

Producer is any generatorof high-level radioactivewaste resultingfrom atomic energy defense
activitiesor any producerof vitrified commercialHLW.

Protected area is any area encompassedby physical barriersand to which access is controlled.
[10CFR73.2]

Purchaser is any person,other than a Federalagency, who is licensed by the NuclearRegulatory
Commission to use a utilization or production facility underthe authority of Sections 103 or 104
of the Atomic EnergyAct of 1954 (42USC2133, 2134) or who has tide to SNF or HLWand who
has executed a contract or other contractual agreement with DOE. Purchaser's SNF includes
Government-owned SNF from commercial industryand civilian development programs. For the
purposes of this document, West Valley Demonstration Project (WVDP), which has commercial
HLW, is considered a "Purchaser"only for contract/agreement requirements:otherwise WVDP
is considered a "Producer".

Radiological sabotage is any deliberate act directed against a site or transport in which an
activity licensed pursuant to the regulationsin 10CFR0-171is conducted, or against a component
of such a site or transportwhich could direcdy or indirecdy endanger the public health and safety
by exposure to radiation.
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'ORepository is synonymous with geologic reposlt ry.

Requirement is a qualitative orquantitative statement of how well a function mustbe performed.

Requirements allocation is the assignment of requirements to a specific hardware item or
software routine that can fulfill the needed functional/performance requirements.

Safeguards information means information which specifically identifies measures taken for the
physical protection of special nuclear material (SNF and HLW) or measures taken for the

trans t.physical protection of equipment vital to the safety of operations at fixed sites and in i
Specifically (but not all inclusive) for SNFand HLWin transit, safeguardsinformation includes:
the composite transportation physical security plan; schedules and itineraries for specific
shipments (routes and quantities for shipments of SNF are not included and schedules may be
released after I0 days); details of vehicle immobilization features, intrusionalarmsdevices, and
communicationsystems; arrangementswith andcapabilitiesof local police responseforces, and
locations of safe havens; details regardinglimitations of radio-telephonecommunications;and
proceduresfor response to safeguardsemergencies.

Safeguards system means an integratedsystemof physical protection,materialaccountability,
and material control measures which will have capabilities for the protection(deter, prevent,
detect, and _espond)of special nuclear material(SNF and HLW) at fbced sites and in transit. In
particular,it is a system designed to protectagainst acts of radiologicalsabotageand to prevent
the theft of special nuclear material (SNF and HLW).

Shipment is the movement of the properlyprepared [loaded,unloaded,orempty] caskfrom one
site to another and all associated regulatoryactivities.

Site Characterization means the programof explorationandresearch, both in the laboratoryand
in the field, undertakento establish the geologic conditions and the ranges of those parameters
of a particular site relevant to the proceduresunderthis part. Site characterization includes
borings, surface excavations, excavation of exploratory shafts, limited subsurface lateral
excavations and borings, and in situ testing at depth needed to determine the suitability of the
site for a geologic repository, but does not include preliminaryborings and geophysical testing
needed to decide whether site characterizationshould be undertaken. [10CFR60.2]

Source Material means: (1) Uraniumor thorium,or any combinationthereof, in any physical
or chemical form or (2) ores which contain by weight one-twentiethof one percent(0.05%) or
more of: (i) Uranium, (ii) thorium or (iii) any combinationthereof. Source material does not
include special nuclear material. [10CFR40.4]

Specialty Engineering encompasses those disciplines that support the design process by
applying knowledge from a specific area to ensure system operability in its operational
environment. They include reliability,availability,maintainability,human factors engineering,
safeguards and security, transportability, safety, electromagnetic compatibility,
pans/materials/processesand other specialistareas involved in developmentof a generalclass of
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system. These specialties are integrated into the development effort through the System
EngineeringProcess.

l

Special nuclear material means (1) plutonium,uranium233, uraniumenrichedin the isotope
233 or in the isotope 235, and any othermaterialwhich the NRC, pursuantto the provisionsof
Section 51 of the Atomic Energy Act of i954 as amended, determinesto be special nuclear
material,but does not includesource material;or (2) anymaterial _ficially enrichedby any of
the foregoing but does not include source material. [10CFR70.4]

Spent Nuclear Fuel (SNF) is fuel that has been withdrawnfrom a nuclearreactorfollowing
irradiation,the constituent elements of which have not separated by reprocessing [NWPA
Section 2(23)] [10CFR961.11]. {Specifically in this document,S_ includes (1) intact,non-
defective fuel assemblies; (2) failedfuel assemblies in canisters; (3) fuel assembliesin canisters;
(4) consolidatedfuel rodsin canisters; (5) nonfuelcomponentsinsertedin PWRfuel assemblies,
including, but not limited to, controlrod assemblies, burnablepoison assemblies, thimble plug
assemblies, neutron source assemblies, instrumentationassemblies; (6) fuel channels attached
to B_ fuel assemblies; and (7) nonfuel components and structuralparts of assemblies in
canisters.}

System Element is one of the elementsof the CRWMS(e.g., WasteAcceptance,Transportation,
MRS, MGDS). This differs from the "project" thatmay be initiated by DOE to manageand
controldevelopment of one or moresystem element (e.g., the MRS Project).

Transportable Storage Cask (TSC) is any cask certified by the NRC for the purposes of
transportingSNF as describedin 10CFR71,and storing SNF as describedin 10CFR72,Subpan
L.

Transportation Cask is a containerfor shippingspent nuclearfuel and/orhigh-level radioactive
waste thatmeets all applicableregulatoryrequirements.

Transporter is a cargo-carryingvehicle such as a semi-trailer or rail car used for transportation
of cargo by any mode.

Transport Index is the dimensionlessnumber(roundedup to the first decimalplace) placed on
the label of a package to designate the degree of control to be exercised by the carrierduring
transportation. The transportindex is determinedas follows:

(l) The numberexpressingthe maximum radiationlevel in millirem per hour at 1
meter from the external surfaceof the package; or

(2) For Fissile Class II packages,thenumberexpressingthe maximum radiationlevel
in millirem per hourat l meterfrom the external surfaceof the package, or the
number obtainedby dividing50 by the allowablenumberof the packageswhich
may be transportedtogetherasdeterminedunder10CFR71.59,whicheveris larger.

[10CFR71.4]
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Type B package is a Type B packaging together with it radioactive contents. On approval, a
Type B package design is designated by NRC as B(U) unless the package has a maximum
normal operating pressure of more than 700 ki_lopascal(100 psi) gauge or a pressure relief device
which would allow the release of radioactive material to the environment under the test specified
in 10CFR71.73 (hypothetical accident conditions), in which case it will receive a designation
B(M). B(U) refers to the need for unilateral approval of international shipments; B(M) refers to
the need for multilateral approval. There is no distinction made in how packages with these
designations may be used in domestic transportation. To determine their distinction for
international transportation, see DOE regulations in 49CFR173. A Type B package approved
prior to September 6, 1983, was designated only as Type B. [10CFR71.4]

Unloaded Transportation Cask is a cask that has been used for transporting waste, but does not
physically contain SNF or HLW. This term normally describes a cask that has had the waste
removed and may either be in con_nated or decontaminated condition. Decontaminated casks
will still have residual contamination present.

Waste Form is the radioactive waste material and any encapsulating or stabilizing matrix.
[10CFR60.2]

Waste Handling Activities include receipt of waste, preparation of waste for storage or disposal,
transfer of waste from one cask to another or to its place of emplacement, emplacement of waste,
and retrieval of waste.

Waste Package is the waste form and any containers, shielding, packing and other absorbent
materials immediately surrounding an individual waste container. [10CFR60.2]
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6,2 ACRONYMS AND ABBREVIATIONS

AASHTO AmericanAssociation of State Highway and TransportationOfficials
ACI American ConcreteInstitute
ADP Automated Data Processing
AISC American Institute of Steel Construction
AISI American Iron and Steel Institute
ALARA As low as is reasonably achievable
ANS American Nuclear Society
ANSI American National StandardsInstitute
AREA AmericanRailway EngineeringAssociation
ARI Air Conditioningand Refrigerationb_stitute
ASCE AmericanSociety of Civil Engineers
ASHRAE AmericanSociety ofHeatingRefrigeratingandAir-ConditioningEngineers
ASME American Society of MechanicalEngineers
ASTM American Society for Testing and Materials
ATE Automatic-Test-Equipment
AWS American Welding Society
BITE Built-in-Test Equipment
BMP Baseline ManagementPlan
BWR Boiling WaterReactor
CFR Code of Federal Regulations
CHLW CommercialHigh-Level RadioactiveWaste
CMF Cask MaintenanceFacility
CMOCC CentralManagement and OperationsControl Center
CoC Certificateof Compliance
CRD CRWMSRequirementsDocument
CRWMS Civilian RadioactiveWaste ManagementSystem
CWA The Clean Water Act
DCS Delivery CommitmentSchedule
deg C ('C) degrees Celsius
deg F ('F) degrees Fahrenheit
DHLW Defense High-Level RadioactiveWaste
DOD U.S. Departmentof Defense
DOE U.S. Departmentof Energy
DOT U.S. Departmentof Transportation
DP Office of Defense Programs (DOE)
DRD Design RequirementsDocument
EM Office of EnvironmentalRestorationand Waste Management(DOE)
EPA U.S. EnvironmentalProtection Agency
ESAAB Energy System Acquisition Advisory Board
f.o.b. Free on Board
FDS Final Delivery Schedule
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
FY Fiscal Year
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HDBK Handbook

HFS Human FactorsSociety
HLW High-LevelRadioactiveWaste
HVAC Heating,Ventilation,andAir-Conditioning
IAEA InternationalAtomicEnergyAgency
IEEE Institute of Electrical and Electronics Engineers
IFS Interface Specification
KD Key Decision
LAR Low AspectRatio(a.k.a.shortLWT)
LSA LogisticsSupportAnalysis
LWT Legal-WeightTruck

M & O Managementand OperatingContractor
MBMA MetalBuildingManufacturersAssociation
MESC MultipleElementSealedCanister
MGDS Mined GeologicDisposalSystem
MIL Military
MOA Memorandum of Agreement
MPC Multi-Purpose Canister
mrem millirem

MRS MonitoredRetrievableStorageInstallation
mSv millisievert

MTU Metric Ton(s) of Initial Uranium
NAAMM National Association of Architectural Metal Manufacturers

NAPHCC National Association of Plumbing-Heating-Cooling Contractors
NCMA National Concrete Masonry Association
NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

NIST National Institute of Standards and Technology
NRC U.S. Nuclear Regulatory Commission
NUREG Nuclear Regulatory Guideline
NWPA Nuclear Waste Policy Act of 1982
NWPAA Nuclear Waste Policy Amendments Act of 1987
OCRWM Office of Civilian Radioactive Waste Management
OSHA Occupational Safety and Health Act
OWT Overweight Truck
PCA Portland Cement Association
PCI Prestressed Concrete Institute
PL Public Law

psi Pounds per Square Inch
PSTN Public Switched Telephone Network
PWR Pressurized Water Reactor

QA Quality Assurance
QAAP Quality Assurance Administrative Procedure (OCRWM)
QAP Quality Administrative Procedure (M&O)
QARD Quality Assurance Requirements and Description
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QC Quality Control
RBS Requirements Backup Sheet
RCP,A Resource Conservation and Recovery Act
RFP Request for Proposals
RW Office of Civilian Radioactive Waste Management (DOE)
SAR Safety Analysis Report
SEMP Systems Engineering Management Plan
SLWT Short Legal-Weight Truck
SNF Spent Nuclear Fuel
SRD System Requirements Document
SSC Structure, System, and Componel,:
STD Standard
Sv Sievert
TBD To Be Determined
TBP To Be Published
TBR To Be Resolved
TDPP Technical Document Preparation Plan
Trans Transportation
Trans-SRD Transportation System Requirements document
TSC Transportable Storage Cask
TSCA Toxic Substances Control Act

UCRL University of California Research Laboratory
USC United States Code

VDT Video Display Terminal
VS versus

WVDP West Valley Demonstration Project
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6.3 REQUIREMENTS CROSS.REFERENCE

The following table identifies how the Trans-SRD responds to the applicable source documents
and the applicable requirements of the CRD. In all cases, the "Source Document" is the
document containing the source of the requirement in the Trans-SRD. When a source document
is enclosed in parentheses, the document identified is referenced by the requirement, but is not
the literal som-ce of the requirement. A source document entry of "Derived" identifies a derived
requirement. The heading "Trans-SRD Paragraph" identifies the requirement number in this
document. The heading "CRD Paragraph" identifies the CRD requirement that is addressed by
the identified Trans-SRD requirement.

Table 6.1. Requirements Cross-Reference

,, , ,,,,

Source Document CRD Paragraph Trans-SRD
Paragraph

15USC2601 2605(a) 3.3.11.E 3.3.11.D
, ,, ,, ,

29USC651 654(a)(1) 3.3.6.1.A 3.3.6.1
, , ,,, ,,, ,, ,,

29USC651 654(a)(2), (b) 3.3.6.1.B 3.3.6.1
, , ,, ,,

33USC1251 et seq. 3.5.3.B 3.5.3.B
, ,,,, ,

42USC300f 3.3.11.D 3.3.11.C
, ,, , ,

42USC6901 et seq. 3.5.3.B 3.5.3.B

10CFR20.1101(b) 3.2.2.1.C 3.2.2.1
, ,, ,

10CFR20.1201 3.2.2.1.D 3.2.2.1
,,, ,, , ,,,

10CFR20.1301 3.2.2.1.D 3.2.2.1

10CFR20.1703 3.3.6.4.A 3.3.6.4.A

10CFR21.51 (a) Appendix A 3.7.4.2.2.D
, ,,,,

10CFR21.51 (b) Appendix A 3.7.4.2.2.E

10CFR60.11 l(b)(1) Derived 3.2.1.1.H
,, i ,J ,, ,

10CFR60.131 (a)(2) 3.2.5.2.E 3.2.5.2.C
, ,, , ,

10CFR60.131 (b)(5) (iii) 3.3.6.10.C 3.2.5.1.2.B
,,,, , ,,, ,

10CFR60.131 (b)(6) 3.2.5.2.A 3.2.5.2.A

10CFR60.131 (b)(6) 3.5.1 3.5.1
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Table 6-1. Requirements Cross-Reference (continued)

..... ,=,,,,

Source Document CRD Paragraph Trans-SRD
Paragraph

i l''_'i r i ' il ,i i i

10CFR60.131(b)(8) 3.5.1.1.A 3.5.1.1.A

10CFR60.132(e) 3.2.1.2.D 3.2.1.2.A

10CFR60.162 3.6.1.C 3.6.1.B
,, E, ,,

10CFR71.O(a), (b) 3.3.1.B 3.3.1.A

10CFR71.0(b) Appendix A 3.2.4.3.1.A

1OCFRT1.0(c) 3.2.2.7 3.2.2.5.A

10CFR71.1(b) 3.4.8 3.4.8

1OCFR71.5 3.7.2.2.H; 3.7.1.2.1.L
3.7.2.2.I

1OCFR71.5(a) 3.3.1.B 3.3.1.A
,, ,,,

10CFR71.5(a)( 1)(ii) 3.7.2.2.H.2 3.3.3.G •

10CFR71.5(a)(1)(Hi) 3.7.2.2.H.3 3.3.3.H

10CFR71.5(a)(2) 3.7.2.2.I 3.2.2.4.B

10CFR71.12 3.9.A 3.9.A

10CFR71.13 3.2.2.7 3.7.1.2.1.D

1OCFR71.37(c)(3), (d)(3) 3.2.4.3.1.B 3.2.3.2.2.A

10CFR71.43(a) 3.2.2.7 3.7.1.2.1.H.1

10CFR71.43(b) 3.2.2.7; 3.7.1.2.1 .H.2
3.7.2.2.K

10CFRT1.43(b) 3.7.2.2.K 3.2.3.2.1.E

10CFR71.43 (c) 3.2.2.7 3.7.1.2.1 .H.3

10CFR71.43 (d) 3.2.2.7 3.7.1.2.1 .H.4

10CFRT1.43(e) 3.2.2.7 3.7.1.2.1.H.5

1OCFR71.43(f) 3.2.2.7 3.7.1.2.1.C. 1

10CFR71.43 (f) 3.2.2.7 3.7.1.2.1 .H.6

10CFR71.43 (g) 3.2.2.7 3.7.1.2.1. C.2
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Table 6-1. Requirements Cross.Reference (continued)
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Source Document CRD Paragraph Trans-SRD
Paragraph

i i ii i [ill i t ill ii l[iiiii [ i iiiii

10CFR71.43(h ) 3.2.2.7 3.7.1.2.1 .H.7
i iii i i i

10CFR71.45(a) 3.2.2.7 3.7.1.2.1 .I
i i i i iii i ii i i

10CFR71.45(b)(1 ) 3.2.2.7 3.7.1.2. i .J. 1
ii i ii i ii i

10CFR71.45(_,)(2) 3.2.2.7 3.7.1.2.1.J.2

10CFR71.45(b)(3) 3.2.2.7 3.7.1.2.1.J.3

10CFR71.47 3.2.2.4.B 3.2.2.4.A

10CFR71.47 3.2.2.7 3.7.1.2.1 .B

10CFR71.47(d) 3.2.1.1.G 3.2.2.2

10CFR71.51 3.2.1.3; 3.7.1.2.1 .E
3.2.2.7

10CFR71.55(b), (d), (e) 3.2.5.1.C; 3.7.1.2.1.F
3.2.2.5;
3.2.2.7

10CFR71.63 3.2.2.7 3.7.1.2.1. G

10CFR71.71 3.3.1.C 3.7.1.2.4

10CFR71.7 l(a) 3.2.6.2.C 3.2.6

10CFR71.73 3.3.1.C 3.7.1.2.4

10CFR71.73 (a) 3.2.6.2.D 3.2.6

10CFR71.83 Appendix A 3.2.3.2.1 .L
,,, ]

10CFR71.85(a) 3.2.2.7 3.7.1.2.1 .K. 1

10CFR71.85(b) 3.2.2.7 3.7.1.2.1 .K.2

10CFR71.85(c) 3.2.2.7 3.7.1.2.1.K.3

10CFR71.85(c) Appendix A 3.3.3.I

I(_CFR71.87 3.5.1.4 3.2.3.2.1 .J

10CFR71.87 3.5.1.4 3.2.3.2.2.I

10CFR71.87 3.5.1.4 3.2.3.2.3.K
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Table 6-1. Requirements Cross.Reference (continued)

iii i¸ i , ,,

Source Document CRD Paragraph Trans-SRD
Paragraph

J i,,,11. I I In 'll r'lll ............... , '1111i1'11 ii' II I '111 i

10CFR71.87(i) 3.2.2.4.B 3.2.2.4.A
i, ii f f i i,,1, iiii ii i ii

IOCFR71.870) Appendix A 3.2.3.2.1.G
............................................. , i

10CFR71.87(i) Appendix A 3.2.3.2.2.G
i i ,, i ii iii i iiiilull i i1,1 i,, ,,,

10CFR71.87(i) Appendix A 3.2.3.2.3.1
, i ,i ,J,L L , , , , ,I , [

10CFR71.91(a), (b), (c) Appendix A 3.7.4.2.2.A
ii IH i i i ,,, , ,,,,, ,

10CFR71.93 (b) 3.5.1.4 3.2.3.2.1 .J

10CFR71.93(b) 3.5.1.4 3.2.3.2.2.I
i

10CFR71.93(b) 3.5.1.4 3.2.3.2.3.K

10CFR71.101 3.9.A 3.9,A

10CFR71.105(d) 3.6.1 .A 3.6.1 .A

10CFR71.105(d) 3.6.2.1 .E 3.6.2.1 .D

10CFR71.105(d) 5.2 5.2.A

10CFR71.107 3.4.1.A 3.4.1.1.A

10CFR71.107 3.4.1.A 3.4.1.2
, i i , i , i i i ,|,, ,, ,

10CFR71.107 3.4.2.A 3.4.2

10CFR71.107 3.4.3 3.4.3

10CFR71.111 3.4.1.B 3.4.1.3

10CFR71.113 Appendix A 3.4.5.2.B

10CFR71.115(a) 3.3.8.1.C 3.4.5.1

10CFR71.115(b) 3.5.3.C 3.3.8.2.2

10CFR71.117 3.3.8.1.A; 3.3.8.1.1
3.3.8.2.B

10CFR71.119 3.3.4.A; 3.3.4.1
3.6.1.B

10CFR71.123 Appendix A 3.4.4.A
_

10CFR71.125 3.5.1.2 3.5.1.2
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Table 6.1. Requirements Cry-Reference (continued)

I1' II ,,,,,,,,, ,,,,,,, ,u , ,, i , ,,,, ,, , ,,I , ,l,

Source Document CRD Paragraph Trans-SRD
Paragraph

II I'1 '

1OCFR71.127 3.5.3.C 3.3.8.2.2
I I I Ilill[ I I III I I III II1[1[11111 II I I II I III

10CFR71.127 3.5.3.C 3.5.3.C
I !' 'I I I 'ill "" t J

10CFR71.127 3.5.3.C
,,, , i,i if , f Jl i,, 111111iii i i, i,iJ,, ---,,_ I

10CFR71.127 3.5,3. C 3.7.2.2.4.B

10CN71.127 3.5.3. C 3.7.2,2.4. C
ii ii1, i i i ii, ,..,,, ,

10CFR71.131 3.3.8.1.B 3.3,8.1.2
i . ,,,.., i i H.IL i , i i,i i, i t i,,,| IIHIII ,

10CFR71.135 3,4.5 3.4.5.2.C
ii i ii , i ,,,i ,i , i ,..,| ,11 , ,

10CFR71.135 3.4.5 3.4.5.ZD
.H,I,,., ! H| i i lU|,, ,, , i , t ,i,,, . i i,,

10CFR71,135 3.4.8 3.4.5.2.E
i ,, i i , i , i,m i i ,,,,, ,, ,., , it ,

[
10CFR71.135 3.5.3.A 3.5.3.A

,,, ii. , i, ii1,, ,HI i . i ,,,!H,

10CFR72.122(f) 3.2.5.2.A 3.2.5.2.A
i , i i i i |, , .m ,,,,,,, ,, ,i i , H,

10CFR72.122(f) 3.5.1 3.5.1
i , H,.Ii, .,. i, ,, ,,.. i i1.1

10¢FR72.1220) 3.5.1.1.A 3.5.1.1.A
i , , i i , ,., . H ,.,,,,,

10CFR72.122(k) (3) 3.3.6.10.12 3,2.5.1.2.B
, H ,,, ,,1, i ,,

1012FR72.126(a)(5) 3.2.5.2.E 3.2.5.2.C
..,. ,. , , ,.. ,,,., i

1012FR72.130 3.2.1.2.D 3.2.1.2.A
, . , ,, ., HH, , ,,,.

10CFR72.194 3.6.1.12 3.6.1.B
, . ,,, , , , i .|

1012FR73.21(h) 3.2.4.3.1.B 3.2.4.3.2

1012FR73.37 3.2.4.3.1.B 3.2.4.3.1.A
H , H .1,

1012FR73.37(a)(1), (a)(2) 3.2.4.3.1.B 3.7.4.Z6.A

10CFR73.37(b)(1),(b)(6) 3.2.4.3.1.B 3.7.4.2.6.B

10CFR73.37(b)(2), (b)(3), (b)(5) 3.2.4.3.1.B 3.7.4.2.2.B

10CFR73.37(b)(3) 3.2.4.3.1.B 3.7.4,2.6.D
. , H

10C1_73.37(b)(4) Appendix A 3.7.4.2.5

10CFR73.37(b)(7) Appendix A 3.7.4.2.3.A
....................................
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Table 6.1. Requirements Cr_.Referen_ (continued)
..................................

Source Document CRD Paragraph Trans-SRD
Paragraph

IIIII ............................................

10CFR961.11ArtIV.B.2 3.2.1.1.F; 3.2.3.2.2.F
3.5.1.4

i i i i i llll _ liNiil i i_lll

IOCFR961.11ArtIV.B.2 3.2.1.1.F; 3.2.3.2.3.H
3.3.1.4

i i !l i i i I i _ i i lll,liiiH

1012FR961.11An IV,B.2(b) 3.6.2.1,A 3."/.3._-."/
i ii ii i 11!i iiiiii ii i i iii iiiiii i i i i i ] i!ii iii i i •

10CFR961.11 An IV.B.2(¢) 3.3.1,4 3,"/.2.2.3

10CFR961.11Art VI.B.2 AppendixA 3.2.3.2.1.K
i i i i i i i ii i[l[llnl[HU i i IIIIMIIII i i ii i li lli , i Jl ii ii [i i

29CFR1910 Subp_ D 3.3,6.9.B 3.3.6.8.B

29C1_1910 Subpl_ H 3.3,6.3.I3 3.3.6.3.B

29CFR1910 Subpart i 3.3.6.4.A 3.3.6.4.A
i i ii i i i i i , ,.,,,.,,=.,®,,,,,., i ii

29CFR1910 SubpartJ 3.3.6.6.A 3.3.6.5.A

29CFR1910 Subpart O 3.3.6.3.13 3.3.6.3.B
HIi i i i i i lillHilililiHil I II

29CF1t1910.36(a) 3.3.6.6.12 3.3.6.5.B

2912FR1910.66(a) 3.3,6.9.A 3.3.6.g.A
....... i IIu I [![ ]llJ

2912FR1910.66(a) 3.3.6.9.B 3.3.6.8.B

2912FR1910.94 3.3.6.3.E 3.3.6,3,A
Ill II It IIIIII I I IIII I I lIIIIIIII I

2912FR1910.93 3.3.6.4.B 3.3.6.4.B

2912FR1910.132 3.3,6.4.12 3.3.6.4.12

2912FR1910.147(a)(i) 3.3.6.8.B 3.3.6.7.B

2912FR1910.151(c) 3.3.6.8.F 3.3.6,7.D

2912FR,1910.1"/9(i) 3.3.6.8.A 3.3.6.7.A

2912FR1910.212(a)(1) 3.3,6.8.12 3.3.6."/.A
ii , ,,,l,,,l, _ _ , .........................

2912FR1910.212(b) 3.3.6.8.12 3.3.6."/.E

2912FR1910.242(a) 3.3.6.8.D 3.3.6.%A

2912FR1910.242(a) 3.3.6,8,D 3.3.6.7.F

2912FRI910.232(a),(b), (¢) 3,3.6.8.E 3.3.6."/,12



Title: TransportationSystemRequirement
Revision: 0 Page: 130
. , l,,,,, r - l ,,,, ,, l ,l, ,, , , , , m,l, ,,,,f i .......................

Table 6-1. Requirements Croa.Reference (continued)

IIIIII

Source Document CRD Paragraph Trans-SRD
Paragraph

i I IIIII I I III I I I IIIIIII I I ..... IIII -

29CFR 1910.301 3.3.6.10.A 3.3.6.9.A
IIIIl lll II r II N ,inr_ I II II IIIIIIIIII] III I III III111r I lllllll Ir i!iiii L " "-

29C_ 1910.301 3.3.6.i0.D 3.3.6.9.C
I II I Ill I llll l| I roll II I

29CFR1926 Subpan E 3.3.6.4.A 3.3.6.4.A
I I ] lr II I I I TI, Ill II I Illllllll

29CFR1926 SubpartH, I, O AppendixA 3.3.6.7.A
l II II !,lql [11,TIIImIIT,turf, Irn llnl IIIIIll Ill ..... IIHII 11(l

4OCFRS0.6(a) 3.3.11.B 3.3.I I.B
IIl_ I Ill l I JllJ ]l II[I I I[ II I I I IIIJ [Ill Ill Illl Ill I I Illlll lilt IllI II Illl ] Illllllllllll

40C1_60.13(a) 3.3.11.B 3.3.11.B
l! I II Ill I Illll I II I 1111]1Ill, I I I I ]l r_ll II I I

40CN141.3 3.3.11.D 3.3.11.C
I Illll|l L I II I I IIIIl II ] lull II I In , I Ill I I I I

40CFR143 3.3.11.D 3.3.11.C
j I[ i iiiiiii I I I I I iii Ii I I ]11 -- iii ill[ .......

40CFR165.2(a) 3.3.11.F 3.3.11.E
iii i III iiiiiiii I iii ii I I I I I IIJ iii I ii iiillrl i i i

40CFR26!. 1(a) 3.3.11.G 3.3.11.F
I lil iiii ii iii i i [ I ii

4OCI_.262.II 3.3.I I.G 3.3.I I.F
--- _ L n, H i i ii ii i IH ii iii i ii i......................

40CFR263.I0(a) 3.3.11.G 3.3.11.F
J II I Jllll [li I [ lll[l l I,, , ,, ,,, HIHII II ,,,HII[In, II l -

40CFR270.i(a)(2) 3.3.II.G 3.3.II.F
i ii i III i iiiii[ iii ] ,I ii i ii

4ICFRI0I-19.603 3.3.7.13 3.3.7.13.A
i i Jr i iii II i I i]iiiii ii i iiii i ii i I I ii ipl,

49CFR171.15(a), (b) Appendix A 3.7.4.2.6.G
i iiiiiiii i I i|llltll tl t ii i I ii ii i iiii i iiill]i -

49CFR171.2(b) Appendix A 3.7.1.2.1.L
i iiii II ii i !lll i i i i iIIIIIIIIT

49CFR 172.600, .602, .604 3.2.1.3 3.2.1.3
i i[i ii1 iiii i i i ii i III i

49CFR172.600(c) AppendixA 3.7.3.2.6.A
ii i ii i iiii i i iiiiiii I ii i ii ii ii iii ....

49CFR172.602(a), (b) Appendix A 3.7.3.2.6.B
I |1 i , ,, i ii i I ,i,i _ i ,,,,,=,,

49CFR172.602(c)(I) AppendixA 3.7.3.2.6.C
iii in,l I , , I in ii H i i ii i lit

49CFR172.604 Appendix A 3.7.4.2.5
I litl i[ I illil i i iii ] i iti II

49CFR172.604(a)(1), (a)(2) Appendix A 3.7.3.2.6.D
iiii iiii i I i i i i iu ii iiii ii iiiiiii i i L II i iiiii

49CFR 172.702(b) 3.6.2.1.F 3.6.2.1.E
, i , n i H i, I Ii IH| i1,1, i i I

49CFR173.3(a) Appendix A 3.2.2.5.A
i i i i H ,i,,

49CFR173.441(b) 3.7.2.2.F 3.7.1.2.i.B
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Table 6-1. RequirementsC_.Rererence (continued)

ii II J III I ii iiiii j ii iii I I I [1! illl I! ii ..... i j i IIIII HIIIII I I ill, III I II II

SourceDocument CP,_)Paragraph Trans-SRD
Paragraph

ill I II I_ il I III Jill I " I Ill I]1_ . II11111 I

49CFR173.442(a) 3.2.2.7; 3.7.1.2. I.C.I
3.3.6.3.H.I

IIIIIIIIII L_ II I fllll I II II II I I I :- JLI -- _ F ,,,nl|lrllllln II

49CFR 173.442(b)(2) 3.3.6.3.H.2 3.7.1.2. I.C.2
IIII IIII II I ---- Jl[jill - I[ -........ Ill ...... lib llfii ] I

49CFR173.443(a) AppendixA 3.2.2.4.A
illlllfll IIHIIIIIIIII IIIII ..... _ IIIIIIlil I II III fll I1 R II]1111 I I1 I il I IIIIII I IIII I I Ij [I

49CFRI73.4,43(a) Appendix A 3.2.3.2.1,O
I I I imlll iiii ii i ila i a, illil laBia,il i iii i ' .i_ .... li

49CFRI73,443(a) _Appendix A 3.2.3.2.2.G
IIII IIi i[ I ii i lllll I iii ] " i_111[ ........ imlfiims III I I

49CFR173.443(a) Appendix A 3.2.3.2.3.1
II I iii [ i i L II1. I ] II III I I _L -- _ -- II - IIIII IIII

49CFR174.7 [ Appendix A 3.7.1.2.3.B
I I iflll iii fl i iiiiii II

49CFR174.700(d) AppendixA 3.7,1.2.3.C
I I I I II I I IIIIH I I I _._ -- III II II1 II Illlljllll III ]ll]fl Ill II Ill Ill

49CFRI74.715(a) Appendix A 3.2,2.4.B
I I I I IIII I I L I IIIIII _ I]1[I I II I IIIIIII1[ I I I IIIIIIII I II II Ill II II

49CFR176.13 AppendixA 3.7,1.2.3,D
III I II I I [I I II IIIIIIII I. L IIIII I II I I I II Illll I

49CFRI76.715(a) AppendixA 3.2.2.4.B
i I ii I I i iiiirlii --- -- iiii IIHI! I II Ell

49CFR177.804 Appendix A 3.7.1.2.3.E
IIIII II I IIIIII II IIII I _. - [ II I I1111 i

49CFR177.825(a), (b), (c) Appendix A 3,7.4.2.3.A
I I II II IIIIIIII I I II I ] IIIlillll I II II II III IIJ_ .... HI IIII I III

49CFRI77.825(d)(I) 3.7.2.2,B 3.6.2.I.E
i iiiIii I[ i II ii i ii jl i I i I I ] ii/1111iiii I IIII ii

49CFR177.825(e) Appendix A 3.7.4.2.6.H
II I | [ IIII II IIII]1 I I I I I III • I I L I III

49CFR177.842(f) Appendix A 3.7.1.2.3.F
ii i i I IIIlil I I ii iill ill! iii

49CFR177.842(8) Appendix A 3.2.2.2
i i i ill ii ii iiiiii Irl iillllllllf i r 1111Hill I I _ _ . I i ii ii I

49CFR177.843(a) Appendix A 3.2.2.4.B
I_ II III II IIII II IIII I I II I IIII Ilil _.. _ III1|111 I I II

49CFR392.7 AppendixA 3.7,1.2.3.O
Ill ] II I IIII I I __ 1[111 I IIIIIIII II II IIIII III Illlll IIII J II IIIIlll II

49CFR392.8 AppendixA 3.7.1.2.3.H
ii ii iii I I iii iii iiii iiii[ iii i!iiii i I lllll l i

C00000000-AA-08-O0001-00; 3.2.1; 3.2.l. l,E
A00000000-O1717-0200-0(_2 3.7.2.2.E

I I i I j i i i i i , .H ,, ,,, -,..- ,...

C00000(_-AA-08-00_ 1-00; 3.2.1; 3.2.3.2.I.B
A00000000-O1717-0200-00002 3.7.2.2.E

,, ,,., ,, ....................................... ,, .......
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Table 6.1. RequirementsCroee.Relerence(continued)

IIIII I I IIIIlll !II I

Source Document CRD Paragraph Trans-SRD
ParaMaph

..........

II IIII]]1! lUl HIHI II III IIIIIII I III I

C00000000-AA-08-00001.430; 3.2.1; 3.2.3.2.2.D
A000C,_R)0-01717-0200-00002 3.7.2.2.E

Ill, I, - -- 1l IL IJ C ' ' '

C00000000-AA.08.00001-00; 3.2.1; 3.2.3.2.3.F
A00000000-01717-0200-00002 3.7.2.2.E

i lUlllll . l 1 I ..................

DOE Order1540.1A Ch 1 4(¢) . A_ndix A 3.2.7.1

DOE Order 4330.4A Ch 1 3.1.4 3.5.3.D 3.5.3.D
IImlllfll.lllTII I I[I I [ I I II II I IIII III I I

DOE Order 4330.4A Ch 13.5 3.5.1.I.C 3.5.1.I.C
I I IIII!IlllII HI II I I IL I I ! ..... .......

DOE Order4330.4A Ch I 3.1.4 3.6.2.1.C 3.6.2.1.B
..... ! L I I I II I[l[l[lll I I lit II I I I II

DOE Order4700.i Art lrl. 1 l.a, 1.¢(6)(b)3 3.3.8.1.D 3.3.5.B
............

I I ] I 11 iTii ii ] i I ii liil I

DOE Order4700.1 Art 111.1l.a, 1.¢(6)(b)3 3.5.1.1.B 3.5.1.1.B
I I I [I iii i i II iiiiiiiiiiiiiiii IIIIIIII IIII

DOE Order 4700.1 Art I11-1l.a, 1.¢(6)(b)3 3.5.2; 3.5.2.1
3.5.4

lit I [ ' I I [II[L[II[I[ [!1 II I II II II I III

DOE Order 4700.1 ArtIII-1 l.a, 1.c(6)(b)3 3.5.3.E 3,5.3.E
II_mmmrlli[[ i i [i]iilii II Ill i lii] I I i i --

DOE Order 4700.1 Art I]]-1 1.c(6)(b)3 5.2 5.2.B
............................... !.......... i ii] ii1! i![! iii i ill

DOE Order 4700.1 Chg I Ch I.D.2 5.1 5.IA
I] I i II I I ii1[ III iiiii I]11 iiiiiii ii1[11 iiiiiiiiiii I I I I _--_

DOE Order4700.1 Ch8 i Art 1-2 5.1 5.1B
IllS[l[ I IIIII I I III1|1111111111IIII II I II III III I I I II

DOE Order 4700.1 Ch8 1 Art 11-42.s 5.2 5.2.C
fill I I IIII]1 I ] III II II I I J 1 J J I II

DOE Order 5000.3B 7 AppendixA 3.7.4.2.5
It_ I_ I I I II I III III i 111_1 I!H II I ] i

DOE Order 5000.3B 8.a(lO), 8.b(3), 8.b(9), Appendix A 3.7.4.2.3.B
8.¢(1), 8.¢(2), 8.e(3)

i i I I IIIII iii] II [I I J II i --

DOE Order 5000.3B 8.e Appendix A 3.7.4.2.8.B
III I Ill I II Ilfllll I ii ]L I I I Ill II IIIII IIIIIIIIIllll

DOE Order5000.3B 9.d Appendix A 3.7.4.2.1.A
I I II [11iiii i IIIIIIII I I IIII iiii I I

DOE Order 5000.3B 9.f, 9.h Appendix A 3.7.4.2.1.B
I iii III II ] IIIIIIJlll I

DOE Order 5480.3 10.¢ Appendix A 3.7.1.2.1.K.1
i I I ii IIIH III IIIHII iiii I I I ,

DOE Order5480.3 lO.c Appendix A 3.7.1.2.1.K.2
........

iii iii i ii

DOE Order5480.3 10.¢ AppendixA 3.7.1.2.1.K.3
.............. hi,hinil ii, II I I I II III1[I
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Table 6.1. RequirementsCrms.Referenee(continued)

H,, ,,,,,,,L,L , , I ]11111]111111 , II II III ................

Source Document CRD Paragraph Trans-SRD
Paragraph

_IIUI]LLII III [ IIII I I III I IIII_IIIHIIIIII ...... 121Illllllff

DOE Order 5480.3 10.d 3.5.i.4 3.2.3.2.1,1
i r I[m]m HfmlII IIIIIIII iJ I I II I IlllJlll IIIIIUfllll[llllll I I I I I III III II!llll I I IF

DOE Order 5480.3 10.d 3,5.1,4 3.2.3,2.2.1
!1111 /llllTIIli]l[ I I I I1 I II L_ III I

DOE Order 5480.3 10,d 3.5,1.4 3.2.3.2.3.K
ili i i ii i ]Illlllr]1 II I I I I III i III I IIII

DOE Order 5480,3 10.e AppendixA 3.7.4.2.2.C
III il! I III I I II INIIPlII I I I Illl I I I III I IIIIIII

DOE Order 5480.3 9,b(7) 3.5.1.4 3.2.3.2.1.J
.......... II I II IIIIII II III III I I I I i iiiiilllll I I IIII I I II I I I I I IllII - : - [LLI]D

DOE Order 5480.3 9.b(7) 3.5,1,4 3.2.3.2.2.1
II II I I I II I I Ilfll m J IIII I II IIIIII llllllL I I ......... III1|

DOE Order 5480.3 9,b(7) 3.5.1.4 3.2.3.2.3.K
IIII IHII [111 I Ill II I _J i iiii1[ I[ II ]1111111[]1 I II II i! I

DOE Order 5480.3 9.b(8) Appendix A 3.7.4.2.8,C
_!j_ ........ rIHII I II [ IIIIIll[ I I I IIII I1[ I[llllllllllll I n I Illl]l I I :: ] I I I I I fl II I _ ]1]

DOE Order 6430.1A 0109 3.3.1.C; 3.3.4.2
3.3.4.B

iiirlll iiiiiiiii i i I I!11111 IIII IIIIIIrll I Illl[ II I II

DOE Order 6430.IA 0110-13.1 3.2.4.3.1.C , 3.2.4.3.1.B

DON Order 6430.1A 0110-99.8.4 3.3.2.C 3.3.2.C
"!L -- ' " - IlllllII I I III I II .....

DOE Order 6430.1A 0200-99,8,1 3.3,2.A 3.3.2.A
ii i i ii I II II iiii II I I II I I III Nil is i

DOE Order 6430.1A 0900-99.0 3.2.4.1 3.2.4.1.A
Ill ]ll _ lIT ] I I !Ill I I I II I II I

DOE Order 6430.1A 0900-99.0 3.2.4.1 3.2.4.1.B
, ! ...... L.................... i............. II ii -

DOE Order 6430.1A 0950-1 3.2.4.1 3.2,4.1.C
i i rllllll iiiirll I I II II I II IU II ]11111 I I I I _ " [

DOE Order 6430.1A 1300-11.2 3.2.1.2.E 3.2.1.2.B
: IIIIII iiiii isu ii i ii iiii ii I I " I ,,,,,, ,, ,,,,

DOE Order6430.1A 1300-12.4.10 Appendix A 3.2.5.2.C
III I I I I [i [! I I I iij I i I i I Ill ii iii

DOE Order 6430.1A 1300-12.4,11 3.3.3 3.3.3.A
--ij ................ iiiii i ii i iiiil[lllllllli I IIIIIII IIIIIIII I I I!1 I I

DOE Order 6430.1A 1300.12.4.11 3.3.3 3.3.3.B
, I HII, I1,, I , I L I i

DOE Order tM30.1A 1300-12.4.11 3.3.3 3.3.3.C
ii . i I iiiiiiiiiiiii III i I r I i IIII I

DOE Order 6430.1A 1300-12.4.11 3.3.3 3.3.3.D
i II iii II IN IIII ....... illl ,11 I I....

DOE Order IM30.1A 1300-12.4.11 3.3.3 3.3.3.E
. , , II ii i1,1 ii ii I i iii, I ii

DOE Order 6430.1A 1300-12.4.11 3.3.7.8 3.3,7,8
i IIIIHI I II I _ i [ II I I I I I IIIII iii I

DOE Order tM30.1A 1300-12.4.2 3.3.7.10 3.3.7.10
_ , .... Nlllllll ' " " ' " '"' """'
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Table 6-1. Requirements Crms.Reference (continued)

i -- Illllll IIIII IIII I I II III _11 ]]I[I[[FI iillZi,i, ii , , iii i i ,

Source Document CRD Paragraph Trans-SRD
Paragraph

I IIII II II II I IIIIIIIH[ I I IIIII IIII

DOE Order6430.1A 1300-12.4.3 3.2.4.2.1 3.2.4.2.1

DOE Order6430.1A 1300-12.4.3 3.2.4.2.2 3.2.4.2.2
I I I I I III IIII HI II II III IIIHI II I I

DOE Order6430.1A 1300-12.4.3 3.2.4.2.3 3,2.4.2.3
,,,, ,,, ,, ,,, .... ,m, .............. ,,, , 1 i

DOE Order 6430.1A 1300-12.4.3 3.2.4.2.5 3.2.4.2.5
I I1[11 IIIII IIIIII I I H Ill I I I Illll Im]ll I IIII I [ I I IS II IIII [I I III II

DOE Order 6430.1A 1300-12.4.3 3.3.6.7.A 3.3.6.6.A
ii II II I - i II /I II [ II I II I II IIIII II I I I II II III I J I I

DOE Order 6430.1A 1300-12.4.3 3.3.6.7.B 3.3.6.6.B
III I !Ill II I II1! I JJ [ I I I I I

DOE Order 6430.1A 1300-12.4.3 3.3.6.7.C 3.3.6.6.C
I II II IIIII r IIIIIll I [ IIIIII!]111

DOE Order 6430.1A 1300-12.4.3 3.2.4.2.4 3.2.4.2.4
_[I Ill III III I I H Irl F I I I III I II IIIIlIIIIIIIr H J _ j I[I iiii jl I

DOE Order 6430.1A 1300-12.4.4 3.3.7.6 3.3.7.6
II ! !1111 II I I I I III I III I IlIT_lllllrMrlll T I . I II r illllll

DOE Order6430.1A 1300-12.4.5 3.3.6.4.A 3.3.6.4.A
Illlllll I II III I I II I IIIII I II , II II nlililiii iilllrlii i

DOE Order6430.1A 1300-12.4.6 3.3.7.5 3.3.7.5

DOE Order6430.1A 1300-12.4.7 3.3.7.4 3.3.7.4

DOE Order6430.1A 1300-12.4.8 3.3.7.3 3.3.7.3
i i ii i i . , ,i ,l

DOE Order6430.1A 1300.12.4.9 3.3.7.2 3.3.7.2
I/ III III I II I II I III I I I

DOE Order 6430.1A 1605-1 3.3.6.10.B 3.3.6.9.B
II IIIIllrlIII J I I I IIII I I I I I I I I Pl II I IlI III I IIIII I

DOE Order6430.1A 1655-99.8 3.3.2.B 3.3.2.B
I III I/ II I I II I I I I I I Illl I IIIII I

DOE_W-O005 3.2.1.1.F 3.2.3.2.I.A.1
h i iiilllll i i I ii iii i i i i iiiilllll ill iii i i i ii i

DOE/RW-0005 3.2.1.1.F 3.2.3.2.I.A.2
i ill, , ,,i,l,, ,_, , i ,l, i ,

DOE/RW-0005 3.2.1.I.F 3.2.3.2.1.A.3
,MI i,ii i i i i im ,,,,,,,,,,, ,,, ,,,, ,ll ,, , ,,,,,,

DOE_W-O005 3.2.1.I.F 3.2.3.2.3.C
I II I I I III I I! II il II J I I • I .

DOE/RW-0187 3.2.1.1.F 3.2.3.2.I.A.2
IlI]llll I IIII I I I I I Illllllll III II I

DOE/RW-O187 3.2.1.I.F 3.2.3.2.I.A.3
III I II [I II I I II I J[ [111 I IIII I I

DOE/RW-0194PSect. 6.1-6.4b AppendixA 3.4.5.2.E
I]ll IIII I I I I I I I I I III Illlll

DOE/RW-0239 3.7.2.2.G 3.2.3.2.2.C
- m ,, i i

DOE/RW-0239 3.7.2.2.G 3.2.3.2.3.D
......................................
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Table 6-1. Requirements Crols.Referen_ (continued)

Source Document CP_ Paragraph Trans-SRD
Paragraph

i i iil i [lllili i I I ] - i ill

DOE/RW-0247 3.2. i.I.E 3.2. i. I.D
if n ,,, ii f i i inl • lU,ln i! • i i

DOE/RW-0270P 3.2. I.I.F 3.2.3.2. I.A.2
i j[] ii ii i i ..... ,i i i 11| I i iii i i iiii

DOE/RW-02"/0P 3.2. I.I.F 3.2.3.2. I.A.3

DOE/RW-0316P 3.2. I.I.F 3.2.3.2.3.E
i , lU m r i -- t -

DOE/RW-0316P 3.2. I; 3.2. I. I.E
3.'/.2.2.E

II l l LI lit l I, ,l If,If ,, l ,Ill ,mlrlr, ....

DOE/RW-0316P 3.2. I; 3.2.3.2. I.B
3.'/.2.2.E

, _,l i i,,.,, ii i, i n

DOE/RW-0316P 3.2.1; 3.2.3.2.3.F
3.7.2.2.E

ilnl i i i.i i i I i i i .ll.i

DOE/RW-0331P 3.2. l; 3.2.1. l.E
3.7.2.2.E

i n i i i . . i • ii .i i i.,

DOE/RW-0331P 3.2.1; 3.2.3.2.1.B
3.7.2.2.E

DOE/RW-0331P 3.2.1; 3.2.3.2.2.D
3.7.2.2.E

,,,. ,.. ,,,, , l L '" __ U

DOE/RW-0331P 3.2.1, 3.2.3.2.3.F
3.7.2.2.E

, u, i in i

DOE STD-HFAC 10.3 3.3.6.6.B 3.3.3.F
i i , i i i, ..,

MIL-STD-1472D 5.9.11.3.1 3.2.9; 3.2.9
3.2.5.2.B

, i i,i . i.i i L ,HI I,H, i i i

MIL-STD- 14"/2D 5.13.3 3.3.6.6.B 3.3.3.F
,, ,,, , ,,,,,,,,,,,, ,,,,,,,, , ,,, , , , _ ,, , , , , ,, ,,,,i,,,, , _ ; L , ,

MOA DP/RW, 1986 Appendix A 3.2.3.2.1.K
n n .,,.i,l, n.i

MOA NS/RW, 04/16/92 3.8.B 3.8.B
i i ,i , i.....

NWPA 9 3.3. l l.A; 3.3. l l.A
3.'/.2.2.C

NWPA 9 3.7.2.2.C 3.3.1.A
iii , i , ,, j

NWPA I 1l(a)(4) 3.2.1.A 3.2.l.l.A
........
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Table 6-1. Requirements Cross.Reference (continued)

Source Document CRD Paragraph Trans-SRD
Paragraph

NWPA 137(a)(1) 3.7.2.2.A 3.2.2.5.B
i

NWPA 137(a)(1) 3.7.2.2.A 3.7.1.2.1.A

NWPA 302(a)(5) 3.2.1.1.E 3.2.1.1.D

NWPAA 180(a) 3.7.2.2.A 3.7.1.2.1.A

NWPAA 180(b) Appendix A 3.7.4.2.4.A

NWPAA lg0(c) Appendix A 3.6.2.3
i f , •

ORNI,/Sub/89-SD841/2 3.2.1; 3.2.1.1.E
3.7.2.2.E

i

Presidential Memo, 1985 3.2.1.1.D 3.2.1.1.C
i i

QARD (DOE/RW-O333P) 3.3.8.1.A; 3.3.g.1.1
3.3.8.2.B

,i,,ll

QARD (DO_W-0333P) 3.3.8.1.B 3.3.g.1.2

QARD (DOE_W-0333P) 3.3.8.1.C 3.4.5.1
i

QARD (DOE/RW-0333P) 3.4.1.A 3.4.1.1.A
i,ll ,i

QARD (DOE/RW-0333P) 3.4.1.A 3.4.1.2
i

QARD (DOE/EW-0333P) 3.4.1.B 3.4.1.3
i

QARD (DO_RW-0333P) 3.4.2.A 3.4.2

QARD (DOE/RW-0333P) 3.4.3 3.4.3

QARD (DOE/RW-0333P) 3.4.5 3.4.5.2.A

QARD (DOE_W-0333P) 3.4.7 3.4.7

QARD (DOE/RW-0333P) 3.5.3.A 3.5.3.A
I

QARD (DOE_W-0333P) 3.9.A 3.9.B
i

QARD (DOE_W-0333P) 3.2.1 3.3.1.C 3.3.1.B

QARD (DOE/RW-0333P) 3.2.1 3.3.1.C 3.7.1.2.5
i

QARD (DOE_W-0333P) 3.2.1 3.3.1.C 3.7.1.2.6
ii

(7USCI36 et seq.) 3.3.11.F 3.3.11.E
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Table 6-1. Requirements Cross-Reference (continued)

i,,, ,,,

Source Document CRD Paragraph Trans-SRD
Paragraph

iii i

(42USC4321 et seq.) Appendix A 3.4.1.1.B

(42USC6901 et seq.) 3.3.11.G 3.3.11.F

(42USC7401) 3.3.11.B 3.3.11.B

(42USC9601 et seq.) Appendix A 3.4.1.1.B
|

(10CFR19.12) Appendix A 3.7.1.2.1.B
i

(10CFR51) Appendix A 3.4.1.1 .B
ii

(10CFR71.10) Appendix A 3.7.4.2.2.A
, ii

(10CFR71.12) Appendix A 3.7.1.2.1.D

(10CFR71.41 - 47) Appendix A 3.7.1.2.1.E

(10CFR71.57 (a)) Appendix A 3.7.1.2.1.F

(10CFR71.59(b)(1)) Appendix A 3.7.1.2.1 .F

(10CFR71.61 (a)) Appendix A 3.7.1.2.1.F

(10CFR71.71 ) Appendix A 3.7.1.2.1.E

(10CFR71.71) Appendix A 3.7.1.2.1.F
ii i, ,i

(10CFR71.71) Appendix A 3.7.1.2.1.H.6

(10CFR71.71) Appendix A 3.7.1.2.4

(10CFR71.73) Appendix A 3.7.1.2.1 .E
| i ,i ill

(10CFR71.73) Appendix A 3.7.1.2.1.F

(10CFR71.73) Appendix A 3.7.1.2.4

(10CFR71.85) Appendix A 3.7.4.2.2.A

(10CFR71.85(c)) Appendix A 3.7.1.2.1.D

(10CFR71.111) Appendix A 3.4.5.2.C
|, ,,

(10CFR75) 3.3.8.2.C 3.3.8.2.1.B

(10CFR1021) Appendix A 3.4.1.1.B
i

(29CFR 1910) 3.2.4.1 3.2.4.1. C
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Table 6-1. Requirements Cross.Reference (continued)

Source Document CRD Paragraph Trans-SRD
Paragraph

'"" i i i ' ii i i

(29CFR1910 Subpart E) 3.3.6.6.C 3.3.6.5.B
j, , ,

(29CFR1910 Subpart F) 3.3.6.9.A 3.3.6.8.A

(29CFR19]0 Subpart F) 3.3.6.9.B 3.3.6.8.B

(29CFR1910 Subpart N) 3.3.6.8.A 3.3.6.7.A

(29CFR1910 Subpart O) 3.3.6.8.C 3.3.6.7.A

(29CFR1910 Subpart P) 3.3.6.8.D 3.3.6.7.A

(29CFR1910 Subpart Q) 3.3.6.8.E 3.3.6.7.C
i

(29CFR1910 Subpart S) 3.3.6.10.A 3.3.6.9.A

(29CFR1910 Subpart S) 3.3.6.10.D 3.3.6.9.C

(29CFR1910.95) 3.2.4.2.4 3.2.4.2.4

(29CFR 1926) 3.2.4.1 3.2.4.1. C

(33CFR1-199) Appendix A 3.4.1.1.B

(40CFRl10 - 136) 3.5.3.B 3.5.3.B

(40CFR240- 272) 3.5.3.B 3.5.3.B

(40CFR747) 3.3.11.E 3.3.11.D

(40CFR761) 3.3.11.E 3.3.11.D

(49CFR171 - 174) Appendix A 3.7.1.2.1.L

(49CF-_172 Subpart B) Appendix A 3.3.3.H

(49CFR172 Subpart C) Appendix A 3.3.3.H

(49CFR172 Subpart D) 3.7.2.2.H.2 3.3.3.G

(49CFR172 Subpart G) Appendix A 3.7.3.2.6.A
, r

(49CFR 172) 3.7.2.2.H.3 3.3.3.H

(49CFR172.400 - 407) Appendix A 3.3.3.G

(49CFR172.403) Appendix A 3.7.1.2.3.C
i

(49CFR172.403) Appendix A 3.7.1.2.3.Fi

i
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Source Document CRD Paragraph Trans-SRD
Paragraph

I i i Jl i J i i i lii

[H II q II III I [ I IIIII [ I [I I III IIII I IIIII ]lllllllJlll I Jill

(49CFR172.436 - 440) Appendix A 3.3.3.G
ilim i I i lli

(49CFR172.500 - 519) Appendix A 3.3.3.H

(49CFR172.556) Appendix A 3.3.3.H
I I I I IIII IIIII I

(49CFR176- 178) Appendix A 3.7.1.2.1.L
i i_

(49CFR177.816) Appendix A 3.6.2.1
I I II IIIIIIIIII I II II Illll II I III Illl II I I

(49CFR 180) 3.7.2.2.H 3.7.1.2.1 .L
IR i ilil I i i i I iilli I I IJi i II III I

(49CFR200- 236) 3.4.1.1.B
I III I I I IIII

(49CFR350 - 399) 3.4.1. I.B

(49CFR390- 397) Appendix A 3.7.1.2.3.E

(49CFR393.95) Appendix A 3.7.1.2.3.H

(ANSI/ASA 38) Appendix A 3.2.4.2.5

(ANSI/I-IFS Std. No. 100-1988) Appendix A 3.3.7.9
i ,

(ANSI/NFPA 70) Appendix A 3.3.6.9.C

(ANSI Standard C2) Appendix A 3.3.6.9.C
I III I III Illl III II IIIll III IIIII II

(ANSI N14.6) 3.3.1.C 3.7.1.2.5
i Ill i i ili ill i

(ANSI N14.19) 3.3.1.C 3.7.1.2.4

(ANSI N14.19) 3.3.1.C 3.7.1.2.6
I II I

(ANSI N14.24-1985) 3.4.1.1.B

(ASTM D4256) Appendix A 3.2.4.1.B
,, , ,,, ,, , , ,, ,q, , ,,,,,,, i

(ASTM D5144-91) 3.2.4.1.B
i i ,,

(DOD-HDBK-743A) Appendix A 3.3.7.10

(DOE Order 1332.1A) 3.4.1.1.B
II Illl I i IIII

(DOE Order 1540.2) Appendix A 3.4.1.1.B
, j ,,

(DOE Order 1540.3A) Appendix A 3.4.1.1.B
i, i

(DOE Order 5500.1B) 3.4.1.1.B
.......
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Source Document CRD Paragraph Trans-SRD
Paragraph

iill I II ii1 II I J III Sill l I II I

(DOE Order 5500.4A) Appendix A 3.4.1.1.B

(DOE Order 5900.2A) 3.4.1.1.B
, , , ,,,,, , ,=, , , , , ,,,, , . ,

(DOE Order 6430.1A, 1300-13) Appendix A 3.3.7.13.B
i i , ,u, i u u i i

(DOE Order 6430.1A, Division 16) 3.3.6.10.B 3.3.6.9.B

(MIL-STD-882B) Appendix A 3.2.5.1.2.A

(MIL-STD- 1388) 3.5.2; 3.5.2.1
3.5.4

ii i i i i ii i iii

(MIL-STD-1472D 5.3.10) Appendix A 3.3.7.2

(MIL-STD-1472D 5.6.3) Appendix A 3.3.7.10

(MIL-STD- 1472D 5.8.1) Appendix A 3.2.4.2.2
i i i i i i

(MIL-STD-1472D 5.8.2) Appendix A 3.2.4.2.3
i

(MIL-STD-1472D 5.8.3) Appendix A 3.2.4.2.4

(MIL-STD-1472D 5.8.4) Appendix A 3.2.4.2.5
i

(MIL-STD-1472D 5.10) Appendix A 3.3.7.11
iii illl ii i i ii i

(MIL-STD-1472D 5.12, 5.14.1) Appendix A 3.3.7.12
iiii i i i ii

(MIL-STD-1472D 5.13.5) Appendix A 3.3.6.7.A
ii

(MIL-STD-1472D 5.13.7.1) Appendix A 3.3.6.9.C

(MTR 10090) Appendix A 3.3.7.14

(NRC Reg Guide 8.8, 8.10) 3.2.2.1.C; 3.2.2.1
3.2.2.1.D

(NUREG-0700 Sec. 6.1) Appendix A 3.3.7.1

(NUREG-0700 Sec. 6.1.5) Appendix A 3.2.4.2.3

(NUREG-0700 Sec. 6.1.5) Appendix A 3.2.4.2.2
iiii i

(NUREG-0700 Sec. 6.1.5) Appendix A 3.2.4.2.4
i

(NUREG-0700 Sec. 6.1.5.4.a) 3.3.6.7.B 3.3.6.6.B

(NUREG-0700 Sec. 6.1.5.4.b) 3.3.6.7.A 3.3.6.6.A
......
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Source Document CRD Paragraph Trans-SRD
Paragraph

' ' ' ' ,,,,,i,, 'l' _,H I 'ql' f' '"' =,rl ,, ..................

(NUREG-0700 Sec. 6.1.5.4.c) 3.3.6.7.C 3.3.6.6.C

(NUREG-0700 Sec. 6.2.1) Appendix A 3.3.7.2

(NUREG-0700 Sec. 6.2.2, 6.3) Appendix A 3.3.7.3
, i,,, ,, , | i , ,,,, ,

(NUREG-0700 Sec. 6.4) Appendix A 3.3.7.4

(NUREG-0700 Sec. 6.5) Appendix A 3.3.7.5

(NUREG-0700 Sec. 6.6) Appendix A 3.3.7.8
Ji , , , , , ,

(NUREG-0700 Sec. 6.8) Appendix A 3.3.7.6

(NUREG-0700 Sec. 6.9) Appendix A 3.3.7.7

Derived 3.2.1.1.F 3.2.3.2.2.B

Derived 3.2.1.1.F 3.2.3.2.3.B

Derived 3.2.1.1.F '
, , ,. ,,,, ,

Derived 3.4.1.1.B
I I II I I

Derived by CRD 3.1.6.B 3.2.3.2.2.J

Derived by CRD 3.1.6.B 3.2.3.2.3.L
II

Derived by CRD 3.2.3,1 3.2.3.1

Derived by CRD 3.2.3.2; 3.7.1.1.2
3.7.2.1.2

Derived by CRD 3.2.3.2; 3.7.2.1.2
3.7.2.1.2

Derived by CRD 3.2.3.2; 3.7.3.1.2
3.7.2.1.2

I II I I I

Derived by CRD 3.2.3.2; 3.7.4.1.2
3.7.2.1.2

I II i i

Derived by CRD 3.2.4 3.2.4

Derived by CRD 3.2.5.1.A 3.2.5.1
_ll II I I I I I

Derived by CRD 3.2.5.1.B 3.2.5.1.1
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Table 6-1. Requirements Cross.Reference (continued)

Source Document CI_ Paragraph Trans-SRD
Paragraph

.......... l i _ll i ir iilli /I Ilii li Hlii ii - i llilll I ii il

Derived by CRD 3.2.5.1 .D 3.2.5.1.2.A
, i ii IL I ,, I ,11 I II I , I I I I I I • I I L I , III I

Derived by CRD 3.2.5.1.E 3.2.5.1.3
i j ii i [ i i i i|11111 i i i iiii .......

Derived by CRD 3.2.5.2.B; 3.2.5.2.B
3.2.5.2.D

I±ILI I I 11IIIIII r I ii i 11111 II I i i Ir iiiiii i [ IIII I IIII 11111 IIII i

Derived by CRD 3.2.5.3.A 3.2.5.3
i fll ill i i i iiiiiii ii

Derived by CRD 3.2.5.4 3.2.5.4
i ii i i i ii i - _

Derived by CRD 3.2.5.5.A 3.2.5.5.A
ill i i iii ii liil ilii ii i li i ]

Derived by CRD 3.2.5.5.B 3.2.5.5.B
ii i i ii i i i i i ii i i i i ill ili iii i

Derived by CRD 3.2.7 3.2.7.2
iliiliiii i i ii i i iiiilili i i ill i ill illilil il iii iii li i

Derived by CRD 3.2.8 3.2.8
iiii iii ii i ii i iiiiiiiiii i i ii i i iiii iii i

Derived by CRD 3.3.7.11 3.3.7.11

Derived by CRD 3.3.7.12 3.3.7.12
i i ii i i i,,,,,i i i,

Derived by CRD 3.3.10.A 3.3.10

Derived by CRD 3.3.10.B 3.2.3.2.1.I
,, Hv , , ,, i i ,, i i ,

Derived by CRD 3.3.10.B 3.2.3.2.2.H

Derived by CRD 3.3.10.B 3.2.3.2.3.J

Derived by CRD 3.3.5 3.3.5.A

Derived by CRD 3.3.6.2.A 3.3.6.2.A
i i, ii i,i _ , i,,, i i i iii i, i

Derived by CRD 3.3.6.2.B 3.3.6.2.B

Derived by CRD 3.3.6.2.C 3.3.6.2.C

Derived by CRD 3.3.6.2.D 3.3.6.2.D

Derived by CRD 3.3.7.1 3.3.7.1
, ,, i =,,,, , , ,,,,,,,, ,,,, • , ,,,, ,

Derived by CRD 3.3.7.13 3.3.7.13.B
t

Derived by CRD 3.3.7.14 3.3.7.14
• i, ,i ii

Derived by CRD 3.3.7.7 3.3.7.7
.............
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Source Document CRD Paragraph Trans-SRD i
Paragraph

i

I I I llillll Illll IIrllllll I I I llll IIll I I Hlllll Illl I I[ Illll Illllll I

Deflvedby CRD 3.3.7.9 3.3.7.9
ii iii1[11 F i ii I I IIi i1[ IIIII II I i i i illrl iii II II I1[ ii

Derived by CRD 3.3.8.2.A 3.3.8.2.1.A
I ii111[i i lIT I I [ I IIII I I I III II [1!1 [I I I II

Derived by CRD 3.3.9.B 3.3.9.A
,i I i I I iir i i r_ .......

Derived by CRD 3.3.9.C 3.3.9.B
i i i I1II 1331 I iii, i i i iiii _1 i[111[ I 1111111iiii i i ill i i ,,1 i,,,,111, i I i[i I 11111 I i i

Derived by CRD 3.4.4 3.4.4.B
i i ii i I in i , i ,, ii u i i I I I i lul uu, i

Derived by CRD 3.4.6.A 3.4.6
J --. :1 iii I ,1[1111li I liB' IIIIIIIMII I , ,, ,, l ' ,I I ii

Derived by CRD 3.6.2.1.A 3.6.2. I.A
u lll ll u i i i1, I lluu,,i HU, IH, In1

Derived by CRD 3.6.2. I.D 3.6.2.1.C
I ill l i, i ,i

Derived by CRD 3.6.2.2 3.6.2.2
i i HI I _ I ,,, I I , , I U I ,I t I U U

Derived by CRD 3.8.A 3.8.A
I[ II II "1 "' '' ,,, i, , ,,,, i
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APPE_IX A Transportation Function Descriptions

j

Thisappendixprovidesthedescriptionforthe functionscomprisingtheTransportWaste function.
These functions areallocated to the physical architectureof the Transportationsystem element.
The functions and interfaces in this appendixprovide the foundationfor the allocation. The
function allocation to architectureis containedin Appendix B.

Content

The following is a descriptionof the TransportWaste (1.2) function and its subfunctions,the
Transportationfunctionalhierarchy,andfunctionflow diagrams. The flow diagramsinclude N-
Square chartsdescribingthe interfacesbetweenfunctionsand the functionflow block diagrams
arecontained at the end of this appendix.

T_nseort Wasto Functions

1,2 Transport Waste

The TransportWaste function establishes the acceptance by OCRWM of loaded casks for
transport,the movement of loaded and unloaded casks between Purchaser/Producersites and
retrievalfromDOE CRWMSfacilities, andthe movementof loadedandunloadedcasks between
DOE CRWMS facilities.

Inputs: From:

• SNF l.l, 1.3, 1.4
• [-]LW I.I, 1.4
• Loaded Cask Systems/Documents 1.1, 1.3, 1.4
• Unloaded Cask Systems/Documents 1.1, 1.3, 1.4
• New Cask/Documents PrivateIndustry

Outputs: To:

. SNF 1.3, 1,4
• HLW 1.4
• Loaded Cask Systems/Documents 1.3, 1.4
• Unloaded Cask Systems/Documents 1.1, 1.3, 1.4
• Federally-LimitedRadiationExposure Accessible Environment
• Federally-LimitedRelease of Radionuclides Accessible Environment
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1,2,1 ManageTmMpomtl(m System

The Manage TransportationSystem function includes plan,lng, directing, managing CR_$
traffic, and conductingfield operations,and ensuringregulatorycompliance.

Inputs: From:

• Schedules/Documents I.I (l_Jrchaser/l_oducer),1.3, 1.4
• Records 1.2.3

Outputs: To:

• Schedules/Documents I.I (Purchaser/Producer),1.3, 1.4
1.2.2, 1.2.3

• Policy 1.2.2, 1.2.3
• Reports 1.2.2, 1.2.3

1.2.1.1 Direct Transportation System

This function directs the overall operations of the TransportationSystem by managing and
controlling resourcesof the Manage TransportationSystem, Ship Cask System, and Support
Transpor:ationSystem functions. This directionis determinedby inputs from the progressand
statusprovidedfrom other functions.

Inputs: From:

• Plans 1.2.1.2.1
• Reports 1.2.1.2.4
• Reports 1.2.1.3

Outputs: To:

• Policy 1.2.12,1.2.1.3,1.2.1.4,1.2.3.2

1.2.1.2 Plan Transportation Operations

This function develops, assembles, and distributescampaignand route planninginformationto
the operationsmanagement organizations at CRWMS receiving facilities and to the affected
waste generatorfacilities. In addition,this informationis distributedto theTransportationSystem
organizationsresponsiblefor field service, traffic management, maintenance,and others whose
workschedulesaredirectlyaffected bythe campaignplanningactivities. This informationcovers
the deployment status not only of casks and vehicles, but also of ancillary equipment,
reconfigurationcomponents (cask baskets), and maintenance and field service resources. An
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importantpm of thisplanningfunctioninvolves coordinatingtransportationoperationsschedules
with the waste generatorsand the repositoryor MRS receiving facilities. Route planning is
coordinatedwith State and local officials as required.

inputs: From:

• AnnualAcceptance Rates 1.0
• ApprovedDelivery CommitmentSchedules 1.1
• ApprovedDCS Exchange Requests 1.1
• ApprovedFinal Delivery Schedules 1.1
• EvaluationRequest 1.1
• Policy 1.2.1.1
• Reports 1.2.1.3

Outputs: To:

• Plans 1.2.i. I, 1.2.1.3
• R_rts 1.2.1.I
• Schedules, Plans 1.1 (Purchaser/Producer),1.3, 1.4,

1.2.1.4, 1.2.1.5, 1.2.3.3

1.2.1.2.1 Prepare Long.Range Plans

This functiondevelops long-range(1 - 10 years) plans for pick-up and delivery of Purchasers'
spent fuel. Strategiesare developed basedon Purchaser/Producer5-year Delivery Commitment
Schedules and 10-yeardischargeprojections. Estimatesof resourcesincludingcaskfleet size and
ancillary equipment by yearduringthe 10-year period aredeveloped.

This function also provides a means for evaluation and proposed implementation of good
practices,lessons learned,and enhancementsinthe TransportationindustryandtheTransportation

. e 'System. This evaluationincludes trend analysis to d _e appropriatecorrective actions to
preventincident/eventrecurrenceand to improvethe system's effectiveness and efficiency.

Inputs: From:

• AnnualAcceptanceRates 1.0
• ApprovedDelivery CommitmentSchedules l.l
• ApprovedDCS ExchangeRequests I.I
• ApprovedFinal Delivery Schedules I.I
• EvaluationRequest I.I
• Policy 1.2.1.1
• Schedules, Plans 1,2.1.2.2
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Outputs: To:

• Long-Range Schedules, Plans 1.2.1.2.2, 1.2.1.2.3, 1.2,1,2.4

1.2.1.23 Plan Campall_s and Transportation System Operations

This function develops, modifies, assembles, and distributes campaign planning information to
the operations management organizations at CRWMS receiving facilities and at the affected waste
generator facilities. In addition, planning information is distributed to the Transportation System
organizations responsible for field service, traffic management, maintenance, and others whose
work schedules are directly affected by the campaign planning activities.

On the basis of f'maidelivery schedules, campaign plans are developed and distributed to affected
parties that identify shipping schedules, equipment requirements, technical support requirements,
operations contingencies, transport mode requirements, and advanced preparations requirements.

Transportation System master plans are developed using campaign plans and equipment
maintenance requirements.

Whenever external factors or variances change the existing campaign plans, planning is re-
initiated. Revised plans, which reflect the external factor and coordination with those affected,
will be reissued.

Inputs: From:

• Annual Acceptance Rates 1.0
• Approved DCS and Exchange Request l.l
• Approved Final Delivery Schedules l.l
• Evaluation Request l.l
• Policy 1.2.1.1
• Long-Range Schedules, Plans 1.2.1.2.1
• Facility Interface Capability Assessment I.I

Outputs: To:

• Schedules, Plans I.I (Purchaser/Producer), 1.3, 1,4
1.2.1.2.1, 1.2.1.2.3, 1.2.1.2.4, 1.2.1.4, 1.2.1.5, 1.2.3.3

1.2.1.2_1 Prepare Contingency Plans

This function addresses the advance preparation of concept plans to describe alternative means
of operating the Transportation System in the event of significant interruption. Examples of
interruptions include the following: a strike by workers within some portion of the CRWMS;
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serious weather conditions that would cause long periods of delay; a naturalor manmade disaster;
unexpected legal action against a part or all of the CRWMS; a shift in public opinion that could

wi"'impede or block some activity or function mm the CRWMS.

Inputs: From:

• Long Range Schedules, Plans 1.2.1.2.1
• Schedules, Plans 1.2.1.2.2
• Reports 1.2.1.3

Outputs: To:

• Plans !.2.1.1, 1.2.1.2.4, 1.2.1.3

1.2.1.2.4 Analyze Transportation Operations

This function provides Transportation System management and planners with the analytical
means to closely examine the various operations of the CRWMS. Some specific means of
analysis include the following: plan reviews, alternative planning, performance assessment, and
cost analysis.

Inputs: From:

* Policy 1.2.I.I
* Long Range Schedules, Plans 1.2.1.2.1
, Schedules, Plans 1.2.1.2.2
, Plans 1.2.1.2.3

, Reports 1.2.1.3

Outputs: To:

. Reports 1.2.1.1

1.2.1.3 Conduct Regulatory Compliance Activities

This function involves interaction with permitting, certification and licensing organizations for
the acquisition and maintenance of licenses, certificates, permits and other authorizations from
government agencies. Compliance functions also plan and coordinate appropriaterecertification
of transportation cask systems.

Complian,,e functions include activities to maintain conformance with industry and other
standards of practice. These various'activities necessitate the monitoring of new developments
and change in the regulations, laws, standards, and industry practices. Compliance with the
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transportation-related part of the DOE standard contract for disposal of SNF and HLW is also
monitored.

Inputs: From:

• Laws and Regulations Provide Regulation
(NRC, DOT, EPA, States, Tribal, and Local)

• Policy 1.2.1.1
• Plans 1.2.1.2.3
• Procedures 1.2.3.5
• CoCs, Permits, Licenses 1.2.1.4.4

Outputs: To:

• Reports 1.2.1.1, 1.2.1.2.3, 1.2.3.4, 1.2.3.5, 1.2.3.7

1.2.1.3.1 Monitor Compliance with Applicable Regulatory Requirements

This function monitors the Transportation System for compliance with regulatory requirements
to identify items of noncompliance. Changes to the Transportation System are recommended to
ensure the necessary corrective actions.

Inputs: From:

• Laws and Regulations Provide Regulation
(NRC, DOT, EPA, States, Tribal, and Local)

• Policy 1.2.1.1
• Plans 1.2.1.2.3

• Reports 1.2.1.3.4, 1.2.1.3.2
• Procedures 1.2.3.5

Outputs: To:

• Reports 1.2.1.1, 1.2.1.2.3

1.2.1.3.2 Monitor Changes in Regulatory Requirements and Standards

This function monitors regulatory requirements and standardsto identify changes thatmay impact
the Transportation System. The impact of the changes on the Transportation System are
assessed, and necessary changes to the Transportation System are recommended.
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Inputs: From:

• Laws and Regulations ProvideRegulation(NRC, DOT, EPA, States, Tribal,and Local)
• Policy 1.2.1.1
• Procedures 1.2.3.5

Outputs: To:

• Reports 1.2.1.3.1, 1.2.1.3.3

1.2.1.3.3 Notify Other Functions of Changes in Requirements

This function utilizes the identified changes from the Monitor Changes in Regulatory
Requirementsand Standardsfunctionand notifies other functions of the changes.

Inputs: From:

• Procedures 1.2.3.5
• Reports 1.2.1.3.2, 1.2.1.3.4

Outputs: To:

• Reports 1.2.1.1, 1.2.3.4, 1.2.3.5, 1.2.3.7

1.2.1.3.4 Monitor NRC Certificates of Compliance/Other Permits and Licenses

This function monitors the statusof NRC Certificatesof Compliance (CoC) and other permits
and licenses appropriateto the TransportationSystem to ensure that they are current, and
providesdocumentationto the appropriateauthorizingagency for necessary renewals.

Inputs: From:

• CoCs, Permits,Licenses 1.2.1.4.4
• Procedures 1.2.3.5

Outputs: To:

• Reports 1.2.1.3.1,1.2.1.3.3
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1.2.1.4 Manage Traffic

The Manage Traffic function provides both administration and operations functions that arrange
and coordinate, respectively, the shipment of loaded casks. The administrative function arranges
for the arrival of prime movers for shipments based on the Campaign Plans. The operations
function coordinates the movement of the loaded casks systems from the Purchaser/Producer sites
to the CRWMS facility and between CRWMS facilities. The operations function performs
communications, control, support, and oversight. Traffic management is a level-of-effort activity
that commences when the shipping activities begin, and runs throughout the life of the
Transportation System.

The Manage Traffic function also provides the communications, control, oversight, and transport
of unloaded casks. Incorporated within this function are the following: dispatch operations that
involve scheduling and coordination of traffic flow; issuing of dispatch orders; notification of
appropriate authorities; and monitoring of all transportation activities and communications. Also
addressed are support activities that include providing assistance for obtaining special transport
permits en route, and emergency response and communications for incidents that might occur
during the transport operations.

Inputs: From:

• Policy 1.2.1.1
• Permits, Licenses Provide Regulation
• Carder Services Private Industry
• Security Services Private Industry
• Schedules, Plans 1.2.1.2.2
• Information 1.2.1.5
• Information 1.2.1.6
• Status 1.2.2.3

• Shipping Documents 1.2.2.4
• Maintenance Records 1.2.3.2
• CoC 1.2.3.3

• QA Records 1.2.3.5
• Documentation 1.2.3.7

Outputs: To:

• Dispatch Order Private Industry
• Schedules, Plans 1.2.1.2.2
• Revised Operations Orders (Loaded Casks) 1.2.2.3.1
• Incident Information (Loaded Casks) 1.2.1.5
• Incident Notification 1.2.1.6
• Carder Services 1.2.2.2

• Security Services 1.2.2.2
• Shipping Documents 1.2.2.2
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• Schedules, Plans 1.2.3,3
• Notifications Provide Regulation, 1.3, 1.4

1.2.1.4.1 Prepare/Coordinate Transportation Schedules and Routing

This functions supports campaign planning. Responsible operational personnel will develop and
coordinate transportation schedules that will identify and provide for the equipment, services, and
support to meet the objectives and milestones within the campaign plans. This will include
integration of physical movements of equipment and loaded casks to resolve competing demands
for services, equipment, facilities, and support, and to ensure that special conditions and
restrictions are properly fulfilled. Traffic management personnel will coordinate all schedules
with the Purchaser/Producer or shipping activity, the field operations teams and security escorts,
the applicable receiving activity, the supporting transportation service organization(s) (railroads,
trucking companies, barging companies, riggers, etc.), and applicable State officials. While most
schedules may be campaign specific, the coordination of these schedules is a level-of-effort
activity that commences when shipping activities begin, and runs throughout the life of the
Transportation System.

Inputs: From:

• Schedules, Plans 1.2.1.2.2

Outputs: To:

• Schedules, Plans 1.2.1.2.2, 1.2.1.4.2, 1.2.1.4.3, 1.2.1.4.5, 1.2.3.3

1.2.1.4.2 Provide Carrier Services

This function provides the carder services, as contracted, for the transport of cask systems in
coordination with established schedules and routes.

Inputs: From:

• Carder Services Private Industry
• Schedules, Plans 1.2.1.4.1

Outputs: To:

• Carrier Services 1.2.2.2
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1.2.1.4.3 Provide In.Transit Physical Security/Escort Services

This function provides the physical security necessary to minimize and cope with circumstances
that threaten deliberate damage to a SNF/I-ILW shipment or other safeguards emergencies.

Inputs: From:

• Security Services Private Industry
• Schedules, Plans 1.2.1.4.1

Outputs: To:

• Security Service 1.2.2.2.1.3

1.2.1.4.4 Obtain Transport Permits

This function obtains transport permits required by Federal, State, and local laws and regulations
prior to commencement of each shipment. These include State and local permits for loaded cask
movements where oversize or overweight conditions exist along the route. This activity
commences with completion of a coordinated campaign plan, and terminates with delivery of the
permits to the carrier's operators; or, it commences with notification of operational personnel that
an event has occurred that has generated the requirement for a special permit, and terminates
when the operator of the equipment requiring the permit receives the permit.

Inputs: From:

• Permits, Licenses Provide Regulation (NRC, State, Tribal, and local)

Outputs: To:

• Shipping Documents 1.2.2.2

1.2.1.4.5 Issue Transportation Notifications

This function issues appropriate notices to NRC, appropriate State and Tribal authorities, and
shipping and receiving activities, in accordance with the operational procedures, campaign plans,
and coordinated schedules.

Inputs: From:

• Schedules, Plans 1.2.1.4.1
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Outputs: To:

• Notifications, Advanced Notices Provide Regulation (NRC, State, Tribal, and local),
1.3, 1.4

1.2.1.4.6 Control Transportation

This function controls the interaction between a central control center and the operating activities
of the Transportation System. The primary focus is on monitoring and providing direction for
the operators of cask system equipment while it is engaged in physically transporting SNF/I-_W.

Inputs: From:

• Information 1.2.1.5, 1.2.1.6
• Status 1.2.2.3

Outputs: To:

• Information 1.2.1.5
• Incident Notification 1.2.1.6

• Revised Operations Orders 1.2.3.3

1.2.1.4.7 Collect/File Transportation Records

This function addresses all log books, documents, and records prepared during the life of the
Transportation System operations that must be collected and retained to fulfill legal and fiscal
requirements. Records and documents will be generated that are campaign specific, while
operational records will be generated that cover the overall program as well as multiple
campaigns. Records collection, f'fling,and management for Transportation System operations and
equipment is a level-of-effort activity that will run throughout the life of the Transportation
System.

Inputs: From:

• Shipping Documents 1.2.2.4
• Maintenance Records 1.2.3.2

• Certificate of Compliance 1.2.3.3
• QA Records 1.2.3.5
• Documentation 1.2.3.7

Outputs: To:

• None identified at this time
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1.2.1.5 Conduct Field Operations

This function conducts Field Operations support to the Purchaser/Producer in shipment
preparations and cask loading, including training, equipment readiness, loading observation, and
documentation preparation. Other support provided by this function includes the following:
intermodal planning and execution; MRS and MGDS training and technical assistance;
Transportation Operations incident recovery, emergency response support, and technical
assistance; and Waste Acceptance (as requested) training and observation.

Inputs: From:

• Schedules, Plans 1.2.1.2.2
• Campaign Kits 1.2.3.3.5
• Campaign Kits 1.1, 1.3, 1.4

Outputs: To:

• Information and Training 1.1, 1.3, 1.4
• Campaign Kits 1.1 (Purchaser/Producer), 1.3, 1.4
• Campaign Kits 1.2.3.2, 1.2.3.3
• Incident Information 1.2.1.4.6

1.2.1.5.1 Support Waste Acceptance (Purchaser/Producer)

This functions provides support for cask loading operations. This function provides the resources
needed by Waste Acceptance to conduct site training, review, modify and concur with cask
operating procedures, and verify readiness to initiate a campaign. It also includes providing
assistance as requested to the Purchaser/Producer in cask handling and loading, identifying site-
specific equipment and supplies needed in the shipping campaign, and monitoring carrier
performance at the site. Finally, it provides technical support to the Accept Cask System for
transportation function.

A major function of Field Operations is to ensure that personnel involved in operations at origin
sites are properly trained and qualified to carry out required tasks. This includes the training of:
(1) Purchaser/Producer personnel as requested and required; (2) contractor personnel who may
be employed in the shipping campaign; and (3) other Field Operations personnel. Field
Operations will consult with Purchaser/Producer to determine training aids, documentation,
manuals, video tapes, and procedures needed and will arrange for classroom and hands-on
training of Purchaser/Producer and contractor personnel at their facility.

The Field Operations function will provide technical advice and assistance to
Purchasers/Producers during cask handling, loading, and preparation for shipment. Occasionally,
problems may be encountered that require modification of procedures, incidental maintenance,
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or minor repair to the cask systems. Minor repairs might require a review of utility actions or,
conceivably, require Field Operations to accomplish these repairs and/or modifications at the
reactor site or other off-site locations.

Field Operations, when at the Purchaser/Producer site, will also ensure that all documentation
(e.g., check-off lists, certifications, inspection records, and off-site shipment records) is collected
and forwarded to the appropriate recipients.

Inputs: From:

. Schedules, Plans 1.2.1.2.2

Outputs: To:

* Information, Training 1.1 (Purchaser/l_'oducer)

1.2.1.5.2 Support MRS/MGDS

This function supports MRS and MGDS activities through training and technical support.

Inputs: From:

. Schedules, Plans 1.2.1.2.2

Outputs: To:

. Information, Training 1.3, 1.4

!

1.2.1.5.3 Support In.Transit Operations

In this function, Field Operations supports transportation operations with training and technical
assistance for in-transit maintenance.

Inputs: From:

. Schedule, Plans 1.2.1.2.2

Outputs: To:

, Status 1.2.1.4.6
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1.2.1.&4 Support In.Transit Incident Responses

This functionprovides supportactivities to recovera cask in the event of an accident.

Inputs: From:

• None identified at this time

Outputs: To:

• IncidentInformation 1.2.1.4.6

!.2.1.S.S Manage Campaip Kit Design

This functionphysically acceptsthe CampaignKits frominventoryfordeliveryto the Purchaser's
site. This also includes the responsibilityfor identifyingnecessaryitems andensuring that the
kits arecomple_ and thatall prescribeditems are presentand serviceable. When the campaign
is completed, the unused or nonexpendable items that composed the Campaign Kits are
repackagedand then returnedto the designated activity of the CRWMS.

Inputs: From:

• CampaignKits 1.2.3.3.5
• CampaignKits 1.1, 1.3, i.4

Outputs: To:

• CampaignKits 1.1, 1.3, 1.4
• CampaignKits 1.2.3.2, 1.2.3.3.5

1.2.1.6 Manage Incident Response

This functionprovidescommunicationsduringincidents/emergenciesamongon-scenepersonnel,
CRWMS personal, and Federal, State, local, and Tribal officials. Communications to monitor
activities and progress is also provided. The incident/emergency response communications
capability will be required from the commencement of transportation operations and will run
throughout the life of the program; however, this capability would only be employed from
notification of an incident/emergency until the appropriate authorities declare an end of the
incident/emergency.

Inputs: From:

• Notification 1.2.1.4.6
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Outputs: To:

• Information Provide Regulation (NRC, State, Tribal, and local), 1.2.1.4.6

i

1.2.2 Ship Cask System

In this function, the loaded, unloaded, or new cask on the transporter is prepared for shipment
(delivery to the carrier). The loaded cask system is transported from the Purchaser/Producer site
to a CRWMS site (or between CRWMS sites). The unloaded cask system is transported to a
Purchaser/Producer site or a CRWMS site. The new cask system is transported to a CRWMS
site. Delivery of the cask system to its designated location terminates this function.

Inputs: From:

" SNF 1.1, 1.3, 1.4
• HLW 1.1, 1.4
• Cask Systems/Documents i.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.3.1
• Carrier Services 1.2.1.4.2

• Security Services 1.2.1.4.3

Outputs: , To:

• SNF 1.3, 1.4
• HLW 1.4

• Cask Systems/Documents I.I (Purchaser/Producer), 1.3, 1.4, 1.2.3.3.1
• Carrier Services Private Industry
• Security Services Private Industry

1.2.2.1 Contain Waste for Transportation

This function is initiated upon final closure of the cask. The cask must be loaded by the
Purchasers/Producers/MRS/MGDS in accordance with the approved procedure and the
requirements of the NRC-issued CoC regarding the following: requirements for cask preparation
prior to loading; the payload or contents specifications; and the requirements for cask closure and
preparation prior to delivery to the carrier. These preparations include certificate-required and
regulation-required inspections and tests. Loading and preparationof the cask in accordance with
the certificate ensures that the cask contents and conditions comply with the assumptions that
were the basis for the cask design andthe subsequent NRC concurrence that the cask containment
system meets the requirements of 10CFR71. In addition, certain inspections confirm compliance
with regulations related to radiation and contamination limits for the cask. This function is
terminated upon opening of the cask, following delivery of the shipment to the DOE facility.
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Inputs: From:

• SNF 1.1, 1.3, 1.4
• HLW 1.1, 1.4
• Information 1.1 (Purchaser/Producer),1.3, 1.4

Outputs: To:

• SNF 1.3, 1.4
• HLW 1.4
• In_formation 1.2.2.2.1.1
• Documentation 1.1, 1.2.2.2.1.4

1.2.2.2 Accept Cask System

This function accepts the loaded, unloaded, or new cask system for transportfrom Waste
Acceptance (Purchaser/Producer),the MRS, the MGDS, cask maintenancefacility, or private
industry. The cask system is verified as readyfor transportbeforethe responsibilityof the cask
and its contents is transferred.

Inputs: From:

• Cask Systems 1.1, 1.3, 1.4, 1.2.3.3.1, Private Industry
• Documentationand Findings 1.1 (Purchaser/Producer),1.3, 1.4, PrivateIndustry
• CarrierServices 1.2.1.4.2
• SecurityServices 1.2.1.4.3
• ShippingDocuments 1.2.1.4.4
• CoC PrivateIndustry

Outputs: To:

• Cask Systems 1.2.2.3
• ShippingDocuments 1.2.2.3
• CarrierServices 1.2.2.3
• SecurityServices 1.2.2.3.1.1
• CoC 1.2.2.3.3

1.2.2.2.1 Accept Loaded Cask System

In this function, OCRWM accepts a loaded cask for transportfrom the Purchaser/Producerafter
determining that the criteriaof 10CFR961or the MOA between EM (or other DOE organization
as appropriate)and OCRWMhave been met. The cask is loaded by the Purchaser/Producerin
accordancewith the approvedprocedureand the requirementsof the cask CoC. OCRWMmay
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observeloadingoperations,verify thepayload characteristics,andverify loaded caskcompliance
with the CoC and NRC regulations throughreview of the Purchaser/Producerdocumentation.
The acceptanceof the loaded cask by OCRWM is complete upon signatureon the shipment
documentationby the designatedOCRWMrepresentative.

Inputs: From:

• Loaded Cask Systems I.I, 1.3, 1.4
• information I.I (PurchaserProducer),1.3, 1.4
• OperationsOrders 1.2.1.4
• CarrierServices 1.2.1.4.2

Outputs: To:

• LoadedCaskSystems/Documents 1.2.2.3.1

1.2.2.2.1.1 Observe Transport Preparations

In this function, OCRWMmay observe (1) loadingthe cask, and (2) preparingthe loaded cask
for shipment. The OCRWlVlrepresentative(s)will verify adherence to procedures,completion
of check-offlists,compliancewithcaskcertificaterequirements(includingmonitoring
measurementstakenduringIoadings),andverificationofresultsoftestsandinspectionsrequired
byregulations.

Inputs: From:

• Documentation I.I,1.3,1.4
• Findings, RequiredRepairFindings 1.1, 1.3, 1.4

Outputs: To:

• Documentation 1.2.2.2.1.2

• Findings,RequiredRepairFindings 1.2.2.2.1.2

1.2.2.2.1.2 Verify Loaded Cask Contents

In this function, the physical characteristicsand conditionsof the loaded cask and its contents
will be verified against the characteristicsspecified by the transportationcask CoC. These may
include identification numbers, overall length, weight, cross section, active fuel length,
enrichment,burn-up,out-of-reactortime, thermaloutput,cladding conditions, and deformation.
Canistercharacteristicsmay also be notable. In the case of HLWwaste or nonfuel components,

these characteristicsmay include source term, thermal output, physical and chemical make-up,
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and canisterconfiguration. For either payloads, any special samplingrequirementswould be
noted.

Verification of the above characteristics,classifications, and condition of the waste may be
accomplishedby (I) physical inspection, (2) review of analysis, (3) reliance on certifications
made by the waste generator,or (4) any combination of the above.

Inputs: From:

• Documentation 1.2.2.2.1.I
• Findings, RequiredRepairFindings 1.2.2.2.I. I

Outputs: To:

• Verified Waste DescriptionDocuments 1.2.2.2.1.4
• Verified CaskContentsDocuments 1.2.2.2.1.4
• Documentation

1.23.2.1.3 Prepare for Shipment

'eIn this function,the carrierinspects the load to ensurecompliancewith regulatoryreqmriments.
The OCRWMrepresentativepreparesall documentation,briefs the transportercrew and escorts,
andconf'uTnscompliancewith regulatoryrequiremems.The OCRWMrepresentativecertifies the
shipmentis in propercondition for transportation,and providesrequired documentationto the
carriercrew. The carrieracknowledgesacceptanceof the shipmentby signingthe bill of lading.

Input: From:

• Shipping Documents 1.2.1.4.4
• CarrierServices 1.2.1.4.2
• Security Services 1.2.1.4.3

Output: To:

• ShippingDocuments 1.2.2.2.1.4
• CarrierServices 1,2.2.3.1
• SecurityServices 1.2.2.3.1.I

1.2.2.2.1.3.1 Inspect Vehicles

In this function, the driver connects the tractorto the trailer for truck shipments, and the
connection and king pin locking are verified by a second knowledgeable person. The other
responsibilitiesof the driverinclude the 49CFR-requiredinspections,ensuringthatplacarding is
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correctand visible, raisingthe trailer'slandinggear,removingchocks, andconnectingthe trailer
brakeand electric lines. The driververifies the load is secureand that the communicationslink
andphysical ,.ec_ty features are operational. Load positioningandattachment,personnelbarrier
installation,and labeling are also checked. A survey for loose parts is also completed.

Forrail shipments the receivingrailroadwill conduct a pre-depanure inspectionat each location
where the cask car is placed in the train. [49CFR215.13]

Priorto movement by truck or rail, cask loading documentation and the smear and radiation
surveyswouldbe completed. Verification of cask tiedown,tamper-indicatingseal, andpersonnel
barrierattachmentswould be completed duringmechanical condition walk-aroundinspection.

The carrieralso verifies that all documentation,includingpermits,emergencyaction plans, and
securityinformationis appropriatelyc_ed in the prime mover.

The origin State may initiate a vehicle inspection. Arrangements for the inspection are the
responsibilityof DOE. Any recordof the vehicle inspection will become pan of the shipping
documentation because such inspections may be a pan of a broad national program for
verification of vehicle road-worthiness.

Inputs: From:

• CarrierServices 1.2.1.4.2

Output: To:

• CarrierServices 1.2.2.2.1.3.3

1.2.2.2.1.3.2 Prepare Shipping Documents

In this function, the tractor driver, barge captain, or train crew is requiredto have certain
informationregarding the materialbeing transported. OCRWIVl,as the shipper,will ensure that
the following documentationis providedand is in possessionof the driver,captainor train crew:
(1) a bill of lading (completed as requiredby the regulations);(2) a route plan; (3) radiation
surveyandsmear results;(4) an "instructionsto driver/engineer"for themaintenanceof exclusive
use; (5) other importantshipment informationor data; and (6) any requiredpermits. Other
shipment information will include the following: a cask loading map; escort arrangement
information;notifications to be made in the event of an accident;detailed emergencyresponse
data;copies of pertinentregulationsandcaskcertifications;vehicle inspectionreports;andtamper
indicatingseals. Verification of requiredcontentsof the packetwill be supportedby a checklist.

Inputs: From:

• ShippingDocuments 1.2.1.4.4
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Outputs: To:

• Shipping Documents 1.2.2.3.1

1.2.2.2.1.3.3 Brief Transportation and Security Crews

In this function, a pre-dispatch briefing of the carder crew will be conducted to ensure that each
crew understands the nature of the cargo and is familiar with emergency response actions, the
route plan, and physical security procedures. The crew credentials may also be reviewed at this
time, if not done earlier. Credentials include pertinent operator licenses, training certifications
and hours-of-service logbook.

The briefing includes a review of the checklist of all compliance items, closure of any open items
from previous functions, a review of all documentation related to the shipment (including the
results of vehicle inspections). At the completion of the briefing, the shipment is ready for
movement, the bill of lading is signed by the OCRWM representative, and the shipment is
accepted by the cartier.

The shipment is considered ready for interstate commerce when the bill of lading is signed by
the shipper and accepted by the carder.

Input: From:

• Security Services 1.2.1.4.3
• Carder Services 1.2.2.2.1.3.1

Output: To:

• Security Services 1.2.2.3.1.1
• Carrier Services 1.2.2.3.1

1.2.2.2.1.4 Transfer Responsibility for Shipment

In this function, OCRWM accepts the loaded casks for transport through acknowledgement that
the cask is properly loaded, packaged, marked, labeled and ready for transport by the carrier in
compliance with the cask CoC and other regulatory requirements. This acceptance is concurrent
with, or subsequent to, the delivery/transfer of custody of the SNF or HLW from the
Purchaser/Producer to OCRWM. Documentation of cask contents, completion of appropriate
loading operations, and results of tests and inspections are reviewed to ensure compliance with
requirements. Documentation for each cask shipment is expected to include the following:

1) Data on cask contents
2) Radiation readings and smear survey results
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3) Cask loading map
4) Procedure check-off lists
5) Results of tests and inspections required by the cask certificate
6) Results of impact limiter and tie-down inspections
7) Results of vehicle inspection
8) Results of other special measurements that may be required
9) Results of analyses (e.g., source term or thermal analyses of material shipped that

demonstrate that the material shipped is in compliance with cask certificate limitations
and/or receiving site limits)

10) Records of any servicing, maintenance, and repair operations related to the shipment.
11) A complete off-site radioactive material shipment record including a signed DOT

certificate.

Based on satisfactory review results, the OCRWM representative accepts the loaded cask from
the Purchaser/Producer by signature on the appropriate documents.

Inputs: From:

• Loaded Cask Systems 1.1, 1.3, 1.4
• Verified Waste Description/Documents 1.2.2.2.1.2
• Documentation 1..2.2.2.1.2
• Verified Cask Contents Documents 1.2.2.2.1.2

• Shipping Document 1.2.2.2.1.3

Outputs: To:

• Loaded Cask Systems 1.2.2.3.1
• Shipping Documents 1.2.2.3.1

1.2.2.2.2 Accept Unloaded Cask System

In this function, the unloaded cask is accepted from the Purchaser/Producer site, MRS, MGDS,
or Cask Maintenance Facility for transport in accordance with DOT regulations. The unloaded
cask is to be transported to Purchaser/Producer site, MRS, MGDS, or Cask Maintenance Facility.

Inputs: From:

• Unloaded Cask System 1.1, 1.3, 1.4, 1.2.3.3.1
• Carrier Services 1.2.1.4.2

• Security Escort Service 1.2.1.4.3

Outputs: To:

• Unloaded Cask System 1.1, 1.3, 1.4, 1.2.2.3.2
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1.2.2.2.2.1 Verify Cask System Readiness

This function verifies, the physical characteristics and conditions of the unloaded cask against
the characteristics specified by the transportation cask CoC. These may include overall length,
weight, and cross section.

Verification of the above characteristics may be accomplished by (1) physical inspection, (2)
review of analysis, (3) reliance on certifications made by the maintenance facility, or (4) any
combination of the above.

Inputs: From:

• Documentation 1.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.3.1
• Findings 1.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.3.1
• Required Repair Findings 1.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.3.1

Outputs: To:

• Verified Cask Documents 1.2.2.2.2.3

1.2.2.2.2.2 Prepare for Shipment

In this function, the carrier inspects the load to ensure compliance with regulatory requirements.
The OCRWM representative prepares all documentation, briefs the transporter crew and escorts,
and confmns compliance with regulatory requirements. The OCRWM representative certifies the
shipment is in proper condition for transportation, and provides required documentation to the
carrier crew. The carrier acknowledges acceptance of the shipment by signing the bill of lading.

Input: From:

• Carrier Services 1.2.1.4.2
• Shipping Documents 1.2.1.4.4

Output: To:

• Shipping Documents 1.2.2.2.2.3
• Carrier Services 1.2.2.2.3.2
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1.2.2.2.2.2.1 Inspect Vehicles

In this function, the driver connects the tractor to the trailer for truck shipments, and the
connection and king pin locking are verified by a second knowledgeable person. The other
responsibilities of the driver include the 49CFR-required inspections, ensuring that placarding is
correct and visible, raising the trailer's landing gear, removing chocks, and connecting the trailer
brake and electric lines. The driver verifies the load is secure and that the communications link

and physical security features are operational. Load positioning and attachment, personnel barrier
installation, and labeling are also checked. A survey for loose parts is also completed.

For rail shipments the receiving railroad will conduct a pre-departure inspection at each location
where the cask car is placed in the train. [49CFR215.13]

Prior to movement by truck or rail, cask loading documentation and the smear and radiation
surveys would be completed. Verification of cask tiedown, tamper-indicating seal, and personnel
barrier attachments would be completed during mechanical condition walk-around inspection.

The carder also verifies that all documentation, including permits, emergency action plans, and
security information is appropriately carded in the prime mover.

The origin State may initiate a vehicle inspection. Arrangements for the inspection are the
responsibility of DOE. Any record of the vehicle inspection will become part of the shipping
documentation because such inspections may be a part of a broad national program for
verification of vehicle road-worthiness.

Inputs: From:

• Carder Services 1.2.1.4.2

Output: To:

• Carder Services 1.2.2.3.2

1.2.2.2.2.2.2 Prepare Shipping Documents

In this function, the tractor driver, barge captain, or train crew is required to have certain
information regarding the material being transported. OCRWM, as the shipper, will ensure that
the following documentation is provided and is in possession of the driver, captain or train crew:
(1) a bill of lading (completed as required by the regulations); (2) a route plan; (3) radiation
survey and smear results; (4) an "instructions to driver/engineer" for the maintenance of exclusive
use; (5) other important shipment information or data; and (6) any required permits. Other
shipment information will include the following: a cask loading map; escort arrangement
information; notifications to be made in the event of an accident; detailed emergency response
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data; copies of pertinent regulations and cask certifications; vehicle inspection reports; and tamper
indicating seals. Verification of required contents of the packet will be supported by a checklist.

Inputs: From:

• Shipping Documents 1.2.1.4.4

Outputs: To:

• Shipping Documents 1.2.2.3

1.2.2.2.2.3 Transfer Responsibility for Shipment

In this function, unloaded casks are accepted for transport through acknowledgement that the cask
is properly secured, marked, labeled and ready for transport by the carrierin compliance with the
cask CoC and other regulatory requirements. Documentation of completion of appropriate
maintenance operations, and results of tests and inspections are reviewed to ensure compliance
with requirements. Documentation for each cask shipment is expected to include the following:

I) Radiation readings and smear survey results
2) Procedure check-off lists
3) Results of tests and inspections required by the cask certificate
4) Results of impact limiter and tie-down inspections
5) Results of vehicle inspection
6) Results of other special measurements that may be required
7) Records of any servicing, maintenance, and repair operations related to the shipment.
8) A complete off-site radioactive material shipment record including a signed DOT

certificate.

Inputs: From:

• Unloaded Cask Systems I.I, 1.3, 1.4, 1.2.3.3.1
• Verified Documents 1.2.2.2.2.1

• Shipping Documents 1.2.2.2.2.2

Outputs: To:

• Unloaded Cask Systems 1.2.2.3.2
• Shipping Documents 1.2.2.3.2

1.2.2.2.3 Accept New Cask System

This function begins the cask system life cycle within the CRWMS.
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Inputs: From:

° New Cask System Private Industry

° Certificate of Compliance Private Industry

Outputs: To:

• New Cask System 1.2.2.3.3
• Certificateof Compliance 1.2.1.4.7

1.2.2.2.3.1 Verify Cask System Readiness

In this function, the CoC is verified.

Inputs: From:

• Certificateof Compliance Private Industry

Outputs: To:

• Certificate of Compliance 1.2.2.2.3.3

1.2.2.2.3.2 Prepare for Shipment

In this function, the new cask is loaded onto carrierand the system inspected.

Inputs: From:

• CarrierServices 1.2.1.4.2
• ShippingDocuments 1.2.1.4.4

Outputs: To:

• Shipping Documents 1.2.2.3.3
• CarrierServices 1.2.2.3.3

1.2.2.2.3.2.1 Inspect Vehicles

In this function, the driver connects the tractor to the trailer for truck shipments, and the
connection and king pin locking are verified by a second knowledgeable person. The other
responsibilities of the driver include the 49CFR- required inspections, raising the trailer's landing
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gear, removing chocks, and connecting the trailer brake and electric lines. A survey for loose
parts is also completed.

For rail shipments the receiving railroad will conduct a pre-deparmre inspection at each location
where the cask car is placed in the train. [49CFR215.13]

The origin State may initiate a vehicle inspection. Arrangements for the inspection are the
responsibility of DOE. Any record of the vehicle inspection will become part of the shipping
documentation because such inspections may be a part of a broad national program for
verification of vehicle road-worthiness.

Inputs: From:

• Carrier Services 1.2.1.4.2

Output: To:

• Carrier Services 1.2.2.3.3

1.2.2.2.3.2.2 Prepare Shipping Documents

In this function, the tractor driver, barge captain, or train crew is required to have certain
information regarding the material being transported. OCRWM, as the shipper, will ensure that
the following documentation is provided and is in possession of the driver, captain or train crew:
(1) a bill of lading (completed as required by the regulations); (2) a route plan; (3) other
important shipment information or data; and (4) any required permits. Other shipment
information will include the following: copies of pertinent regulations and cask certifications;
vehicle inspection reports; and tamper indicating seals. Verification of required contents of the
packet will be supported by a checklist.

Inputs: From:

• Shipping Documents 1.2.1.4.4

Outputs: To:

• Shipping Documents 1.2.2.3.3

1.2.2.2.3.3 Transfer Responsibility for Shipment

In this function, the CoC and ownership of the cask system is transferred to the CRWMS.
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Inputs: From:

• Certificate of Compliance 1.2.2.2.3.1
• New Cask System Private Industry

Outputs: To:

• Certificate of Compliance 1.2.2.3.3
• New Cask System 1.2.2.3.3

1.2.2.3 Move Cask System

In this function, the SNF or HLW (loaded in a transportation cask) is moved over a designated
route from the Purchaser/Producer site to the CRWMS facility, or between CRWMS facilities
following acceptance of the shipment by the carder. Movement is by road, rail, or barge and
includes any interrnodal transfers of the loaded cask. Included in this function is the performance
of in-transit security function. This function concludes upon acceptance of the loaded cask by
the CRWMS facility.

Input: From:

• Cask System 1.2.2.2
• Shipping Documents 1.2.2.2
• Carrier Services 1.2.2.2

• Security Escon Service 1.2.2.2

Output: To:

• Cask System 1.2.2.4
• Shipping Documents 1.2.2.4
• Shipment Status Information 1.2.1.4.6
• Carder Services 1.2.2.4

• Security Escort Service 1.2.2.4

1.2.2.3.1 Move Loaded Cask System

In this function, the loaded cask is moved over a designated road, rail or barge route in
accordance with a specific plan. It includes the integration of both escort and inspection
activities that may occur en route.
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Input: From:

• Loaded Cask System 1.2.2.2.1.4
• Shipping Document 1.2.2.2.1.4
• Security Services 1.2.2.2.1.3.3
• Carrier Services 1.2.2.2.1.3.3
• Revised Operations Orders 1.2.1.4.6

Output: To:

• Loaded Cask System 1.2.2.4.1
• Shipment Status Information 1.2.1.4.6
• Security Services 1.2.2.4.1
• Carrier Services 1.2.2.4.1

• Shipping Documents 1.2.2.4.1

1.2.2.3.1.1 Secure/Escort Cask System

In this function, in-transit security is implemented in accordance with requirements of the
Physical Security procedures developed for the shipment. The procedures provide the
requirements for escorts and supplementary security during rest stops or repairs, the requirements
for carrier and Manage Traffic Function communications during movement, stops and repairs,
and the requirements for written log maintenance. The procedures also provide requirements to
be implemented in response to security incidents.

Inputs: From:

• Security Services 1.2.2.2.1.3.3

Outputs: To:

• Security Services ' 1.2.2.4.1

1.2.23.1.2 Transport Between Sites

In this function, the loaded cask is physically transported over the planned route from the
Purchaser/Producer sites, the MRS, or the MGDS.
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Input: From:

• CarrierServices 1.2.2.2.1.3.3
• Loaded Cask System 1.2.2.2.1.4
• Revised OperationsOrders 1.2.1.4.6
• ShippingDocuments 1.2.2.2.1.4

Output: To:

• LoadedCask System 1.2.2.4.1
• CarderServices 1.2.2.4.1
• Shipment StatusInformation i.2.1.4.6
• Shipping Documents 1.2.2.4.1

1.2.2.32 Move Unloaded Cask System

The movement of unloaded casks has been addressedas a separatesupportactivity. In this
function, the casks are referred to as unloaded rather than empty because an internally
contaminatedcaskwithoutfuel assembliesmay not be consideredempty accordingtoDepartment
of Transportation(DOT)definitions. These unloadedcasks could come fromthe MRS,MGDS,
and CMF, or originate from other facilities where repairor maintenanceoperationshave been
carriedout.

Inputs: From:

• CarrierServices 1.2.2.2.2.2
• Shipping Documents 1.2.2.2.2.3
• Unloaded Cask System 1.2.2.2.2.3

Outputs: To:

• Unloaded Cask Systems 1.2.2.4.2
• Shipping Documents 1.2.2.4.2
• CarrierServices 1.2.2.4.2

1.22.3.3 Move New Cask System

In this function, the new cask system is physically transportedfrom the private industry cask
fabricator.
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inputs: From:

• New Cask Systems 1.2.2.2.3
• Carrier Services 1.2.2.2.3
• ShippingDocuments i.2.2.2.3

Outputs: To:

• New Cask Systems 1.2.2.4.3
• Shipping Documents 1.2.2.4.3
• CarrierServices 1.2.2.4.3

1.2.2.4 Deliver Cask System

In this function, the ca system is deliveredand positioned, as required,at the destination. The
cask is inspected and shipping papersate transferred.

Input: From:

• Cask System 1.2.2.3
• Shipping Documents 1.2.2.3
• CarrierServices 1.2.2.3
• SecurityEscort Service 1.2.2.3

Output: To:

• Cask System I.I, 1.3, 1.4, 1.2.3.2.2
• Shipping Documents I.I, 1.3, i.4, 1.2.3.2.2
• Carder Services PrivateIndustry
• Security EscortService PrivateIndustry

1.2.2.4.1 Deliver Loaded Cask System

In this function, the loaded cask is delivered to the MRS, the MGDS, or other designated
location.

Inputs: From:

• Loaded Cask System 1.2.2.3.1
• CarrierServices 1.2.2.3.1
• SecurityEscort Service 1.2.2.3.1
• Shipping Documents 1.2.2.3.1
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Outputs: To:

• LoadedCask Systems 1.3, 1.4
• ShippingDocuments 1.3, 1.4
• CarrierServices PrivateIndustry
• SecurityEscortService PrivateIndustry

1.2.2.4.1.1 Position Loaded Cask System

In this function, the Carrierpositions the transporterwith loaded cask at the designated site
location, disconnectsthe primemover,setsbrakes,andchockswheels. Subsequentrepositioning
is expectedto be the responsibilityof the receiver. If a vehicle or transporterrequiresrepair,as
identified duringthe debrief, it is sent for service.

Inputs: From:

• CarrierServices 1.2.2.3.1
• Loaded Cask System 1.2.2.3.1

Outputs: To:

• CarrierServices 1.2.2.4.1.2
• Loaded Cask System 1.2.2.4.1.3
• Vehicles and TransportersNeeding Repair 1.2.3.2.2.2

1.2_.4.1.2 Debrief Transportation and Security Crews

In this function, the carriercrew is debriefedby OCRWM upon delivery of the loaded cask to
the designated site. The r_ults of the inspection and surveyof the primemover, the transporter,
and cask may be availablefor the debriefing.

Inputs: From:

• SecurityEscortServices 1.2.2.3.1
• CarrierServices 1.2.2.4.1.1

Outputs: To:

• SecurityEscort Services Private Industry
• CarrierServices Private Industry
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1.2.2.4.1.3 Conduct Inspection on Cask System

In this function,a physical inspection of the loaded cask upon its arrivalat the designatedsite
is conducted.

inputs: From:

• Loaded Cask System 1.2.2.4.1.1

Outputs: To:

• Loaded Cask System 1.3, 1.4

1.2.2.4.1.4 Transfer Sldpplng Documents

In this function, the entire shippingdocumentspackageis delivered to the consignee, alongwith
any supplementaldocumentationprovidedby the shipper.

Inputs: From:

• Shipping Documents 1.2.2.3.1

Outputs: To:

• Shipping Document 1.3, 1.4

1.2.2.4.2 Ddlver Unloaded Cask System

This function consists of the delivery of an unloadedcask to the propersite. Priorto delivery,
the PlanCampaignsand TransportationSystemOperationsfunctionwill determinethat the cask,
transporter,and ancillary equipment are suitable for use in the Purchaser/Producerfacilities,
MRS, or MGDS. This determinationwill be supportedby the Final Delivery Schedule _S),
pre-deliverysurveydocuments,the ServicePlanningDocuments,and the Site Specific Servicing
Plans.

Inputs: From:

• Unloaded Cask System 1.2.2.3.2
• Shipping Documents 1.2.2.3.2
• CarrierServices 1.2.2.3.2
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Outputs: To:

• UnloadedCask Systems I.I (Purchaser/Producer),1.3, 1.4, 1.2.3.2.2
• ShippingDocuments I.I (Purchaser/Producer),1.3, 1.4, 1.2.3.2.2
• CarderServices PrivateIndustry

i

i.2.2.4.2.1 Position Unloaded Cask System

In this function, the carrierwill performinitial transporterspottingat a location designatedby
the Purchaser/Produceror DOE, disconnect the tractor or locomotive, set brakes,and chock
wheels. Subsequentrepositionlngis the responsibilityof the receiver. If a vehicle or transporter
requiresrepair,as identifiedd_g the debrief, it is sent for service.

Inputs: From:

• UnloadedCask System 1.2.2.3.2
• CarrierServices 1.2.2.3.2

Outputs: To:

• Unloaded Cask System 1.2.2.4.2.3
• Carder Services 1.2.2.4.2.3
• Vehicles and TransportersNeeding Repair 1.2.3.2.2.2

1.2.2.4.2.2 Debrief Transportation Crew

In this function, the transportationcrew is debriefedby the Manage Trafficfunction or the Field
Operationsfunction upon arrivalat the Purchaser/Produceror CRWMSsite with respectto road
or rail conditions,equipmentproblemsrelatedto repairor modificationof the transporteror the
prime mover, cask/transporterinterface concerns, and securityconcerns.

Inputs: From:

• CarrierServices 1.2.2.4.2.1

Outputs: To:

• C_er Services Private Industry
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1.2.2.4.2.3 Conduct Inspection of Cask System

In this function, a physical inspection of the unloaded cask system is performed upon its arrival
at the Purchaser/Producer or CRWMS site. This will be conducted in coordination with site
representatives, who will be accepting the cask for loading SNF/HLW.

Inputs: From:

• Unloaded Cask System 1.2.2.4.2.1

Outputs: To:

• Unloaded Cask System 1.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.2.2

1.2.2.4.2.4 Transfer Shipping Documents

In this function, the entire shipphag documents package is delivered to the Purchaser/Producer
or DOE, along with any supplemental documentation provided by the shipper. Receipt of
shipment is confmaaed by signature of the Purchaser/Producer or CRWMS representative on the
freight bill, with a copy of the bill retained by the carrier. Designation of the Purchaser/Producer
or CRWMS representative will be determined by an approved Site-Specific Service procedure.

Inputs: From:

• Shipping Documents 1.2.2.3.2

Outputs: To:

• Shipping Documents 1.1 (Purchaser/Producer), 1.3, 1.4, 1.2.3.2.2

1.2.2.4.3 Deliver New Cask System

In this function, the new cask system is delivered to the destination ready for use.

Inputs: From:

• New Cask System 1.2.2.3.3
• Shipping Documents 1.2.2.3.3
° Carrier Services 1.2.2.3.3
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Outputs: To:

• New Cask System 1.2.3.3.1
• Shipping Documents 1.2.3.3.1
• Carrier Services Private Industry

1.2.3 Support Transportation System

This function assists the Manage Transportation Sj,stem function and the Ship Cask System
function by inspecting and maintaining transportatio,- cask systems, keeping inventory of
transportation cask systems, providing training and outreat,b support, and other administrative
support efforts.

Inputs: From:

• Policy 1.2.1.1
• Schedules, Plans 1.2.1.2
• Reports 1.2.1.3.3
• Cask Systems 1.2.2.4
• Campaign Kits 1.2.1.5.5
• Proposals Private Industry
• Spare Parts and Consumables, Ancillary Equipment, Campaign Kits Priwate Industry

Outputs: To:

• Reports " !.2.1.1
• QA Records, Technical Modifications, Maintenance Procedures 1.2.1.4.7
• Cask Systems 1.2.2.2
• Campaign Kits 1.2.1.5.5
• RFPs, Orders, Contract Private kndastry

1.2.3.1 Protect Environment, Public, Workers, and Facilities

This function manages environmental protection, occupational safe_ ih_ _ _,nt¢cOcm_industrial
hygiene, health physics, occupational medicine, process and faci'_i_es _fet_, nuclear safety,
emergency preparedness, QA, and radioactive and hazardous waste _,tcor_,v.lia_c,ewith applicable
Federal and State regulatory requirements and DOE Orders. Appli('z_e _tat¢ re,_ulations must
be evaluated as facilities are sited and related operations at those since _': o._:,_r,ed.

Inputs: From:

• None identified at this time
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Outputs: To:

• None identified at this time

1.2.3.2 Maintain Cask System

This function maintains the cask system, which includes the cask, cask transporter and vehicle,
and ancillary and related equipment. The cask system is maintained in accordance with
regulatory and design requirements by providing routine inspections and maintenance, conducting
annual/periodic tests and inspections and required maintenance, and repairing or replacing
components as required. This function 'also includes the final decommissioning of the Cask
System. These activities may be conducted at the maintenance facility, at the Purchaser/Producer
site, or in-transit as appropriate.

Inputs: From:

• Spare Parts and Consumables 1.2.3.3.4
• Cask Systems Needing Repair 1.2.2.2.1, 1.2.2.3, 1.2.2.4.2
• Unloaded Cask Systems at End of Life Cycle 1.2.2.4.2
• Campaign Kits 1.2.3.3.5
• Schedules, Plans 1.2.1.4.1, 1.2.1.2.2
• Technical Modification 1.2.3.7.4

Outputs: To:

• Maintenance Records 1.2.1.4.7
° Maintenance Procedures 1.2.1.4.7
° Repaired Cask Systems 1.2.2.2.1, 1.2.2.4.2, 1.2.2.3, 1.2.3.3.1, 1.2.3.3.2
° Campaign Kits 1.2.3.3.5
• Decommissioned Cask 1.2.3.8

1.2.3.2.1 Manage Maintenance

This function provides the overall direction, establishes service and maintenance policies,
determines maintenance priorities, coordinates service and maintenance procedures, and conducts
maintenance planning for the Transportation System. This includes service and maintenance
activities performed at cask maintenance facilities (primary maintenance), site/facility
maintenance, and in-transit maintenance.

Inputs: From:

• Technical Modification 1.2.3.7.4
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Outputs: To:

• Maintenance Policy and Procedures 1.2.3.2.2, 1.2.3.2.3, 1.2.3.2.4, 1.2.3.2.5

1.2.3.2.2 Perform Primary Maintenance

This function includes all service and maintenance activities performed at CRWMS cask
maintenance facilities. Activities included are regular and scheduled maintenance and services
performed on the casks, transporters,and ancillary equipment; nonscheduled cask systems repairs
except those performed in-transit and at Purchaser sites; cask configuration; cask system
decontamination; cask system rework; and cask system testing.

Inputs: From:

• Spare Parts and Consumables 1.2.3.3.4
• Cask Systems Needing Repair 1.2.2.4.2
• Vehicles Needing Repair 1.2.2.4.2
• Ancillary Equipment Needing Repair 1.2.2.4.2
• Maintenance Policy and Procedures 1.2.3.2.1

Outputs: To:

• Repaired Unloaded Cask Systems 1.2.3.3.1
• Repaired Vehicles Cask Systems 1.2.3.3.2
• Repaired Ancillary Equipment 1.2.3.3.3
• Maintenance Records 1.2.1.4.7

1.2.3.2.2.1 Maintain Casks

This function repairs, modifies, maintains, and reconfigures casks as documented in a work order
or a maintenance schedule. The repair, modification, maintenance, or reconfiguration is
performed in accordance with QA requirements.

Reconfiguration of casks may be required in order to accept the next scheduled waste type.
Reconfiguration can vary from changing inserts in spent fuel baskets to allow for the shipment
of different lengths of fuel to a complete basket change-out to permit the movement of a different
type of waste (e.g., canistered fuel).

Inputs: From:

• Unloaded Cask 1.2.2.4.2

• Spare Parts and Consumables 1.2.3.3.4
• Maintenance Policy and Procedures 1.2.3.2.1
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Outputs: To:

• Unloaded Cask 1.2.3.3.1
° Maintenance Records 1.2.1.4.7

1.2.3.2.2.2 Service and Maintain Vehicles

This function repairs, modifies, and maintains vehicles and transporters, including rail cars,
trailers, and tractors.

Inputs: From:

° Vehicles and Transporters Needing Repair 1.2.2.4.1.1, 1.2.2.4.2.1
• Spare Parts and Consumables 1.2.3.3.4
° Maintenance Policy and Procedures 1.2.3.2.1

Outputs: To:

° Repaired Vehicles and Transporters 1.2.3.3.2

1.2.3.2.2.3 Service and Maintain Ancillary Equipment

This function repairs, modifies, and maintains ancillary equipment in accordance with QA
requirements.

Inputs: From:

° Ancillary Equipment Needing Repair 1.2.2.4.2
° Spare Parts and Consumables 1.2.3.3.4
• Maintenance Policy and Procedures 1.2.3.2.1

Outputs: To:

° Repaired Ancillary Equipment 1.2.3.3.3

1.2.3.2.3 Perform In.Transit Maintenance

In this function, the carrier determines the need for repairs to the prime mover, the transporter,
or the cask system to transporter interface. The carrier confirms this determination with the
Manage Traffic Function and, in accordance with the Manage Traffic Function, identifies the
location at which repairs will be made. Additional security actions may be required by the
carrier and the Security Function.
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Inputs: From:

• Cask Systems Needing Repair 1.2.2.3
• Maintenance Policy and Procedures 1.2.3.2.1
• Spare Parts and Consumables 1.2.3.3.4
• Maintenance Policy and Procedures 1.2.3.2.1

Outputs: To:

• Repaired Cask Systems 1.2.2.3

1.2.3.2.4 Perform Incidental Maintenance

In this function, incidental maintenance is performed, as required. Incidental maintenance is the
correction of minor problems experienced or identified by the Purchaser/Producer, MRS, or
MGDS during acceptance, preparation for use, loading or preparation for shipment of the
transportation cask. Such minor problems may be associated with the cask or with the ancillary
equipment.

All such corrections will be performed pursuant to written cask handling procedures using
OCRWM supplied parts. Incidental maintenance is limited to those corrections that are necessary
to meet a test or inspection requirement or to perform a step or activity described in the cask
handling procedures. The recovery action is outside the normal flow of work but is described
in detail in the cask handling procedures that are supplied to the Purchaser/Producer, MRS, or
MGDS by Transportation.

Inputs: From:

• Cask Systems Needing Repair 1.2_2.2.1, 1.2.3.3.1
• Spare Parts and Consumables 1.2.3.3.4
, Maintenance Policy and Procedures 1.2,3.2.1

Outputs: To:

• Repaired Cask Systems 1.2.2.2.1, 1.2.3.3.1

1.2.3.2.5 Decommission Cask

In this function, the cask is decommissioned after it has exceeded its usefulness.
Decommissioning includes any decontamination, modification, or packaging necessary for
disposal.
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Inputs: From:

• Unloaded Cask System at End of Life Cycle 1.2.2.4.2
• Maintenance Policy and Procedures 1.2.3.2.1

Outputs: To:

• Decommissioned Cask 1.2.3.8

1.2.3.3 Manage Inventories

This function manages the inventory of cask system components, which includes the casks,
transporters, ancillary equipment, special tools and fixtures, spare parts and consumable supplies
that are utilized by Transportation. This function should: (1) provide assurance that the
necessary items are available in a suitable condition to support planned operations; and (2)
provide accountability for program and DOE property.

Inputs: From:

• New Cask Systems 1.2.2.4.3
• Unloaded Cask Systems 1.2.3.2.2.1
• Schedules, Plans 1.2.1.2.2
• Spare Parts and Consumables 1.2.3.7.3
• Campaign Kits 1.2.3.7.3, 1.2.3.2.2, 1.2.1.5.5

Outputs: To:

• Unloaded Casks, Equipment 1.2.2.2.2
• Vehicles 1.2.2.2

• Spare Parts and Consumables 1.2.3.2
• Campaign Kits 1.2.1.5.5, 1.2.3.2.2

1.2.3.3.1 Manage Unloaded Casks

This function provides for temporary storage and maintenance of records for inventory and
accountability purposes. Unloaded and new casks axe received, inspected, placed in storage,
removed from storage, reinspected prior to release.
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Inputs: From:

• Schedules, Plans 1.2.1.2.2
• New Casks 1.2.2.4.3
• Unloaded Casks 1.2.3.2.2

Outputs: To:

I

• Unloaded Casks 1.2.2.2.2

1.2.3.3.2 Manage Vehicles

This function provides for temporary*storage and maintenance of records for inventory and
accountability purposes. Vehicles are received, inspected, placed in storage, removed from
storage, reinspected prior to release.

Inputs: From:

• Vehicles 1.2.2.4.3, 1.2.3.2.3

Outputs: To:

• Vehicles 1.2.2.2.2

1.2.3.3.3 Manage Ancillary Equipment

This function manages ancillary equipment that includes but is not limited to lifting devices,
special tools, test equipment, vacuum drying equipment, adapters, etc. Ancillary equipment is
received, inspected, placed in storage, removed from storage, and reinspected prior to release.
Additionally, the ancillary equipment is load tested, as required. This function also provides for
temporary storage and maintenance of records for inventory and accountability purposes.

Inputs: From:

• Ancillary Equipment 1.2.2.4.3, 1.2.3.2.2
• Ancillary Equipment 1.2.3.7.3

Outputs: To:

• Ancillary Equipment 1.2.2.2.2
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1.2.3.3.4 Manage Spare Parts and Consumables

This function manages spare parts and consumables by maintaining adequate supplies to meet
demands of the maintenance function.

Inputs: From:

• Spare Parts and Consumables 1.2.3.7.3

Outputs: To:

• Spare Parts and Consumables 1.2.3.2.2, 1.2.3.2.3, 1.2.3.2.4

1.2.3.3.5 Manage Campaign Kit Inventory

This function collects the spare parts, ancillary equipment, special tools, fixtures, and technical
publications that have been specifically identified as necessary for the conduct of cask system
handling and loading at a Purchaser/Producer or CRWMS site. Management activities include
the following: ensuring that the required items are available when needed and certified to meet
appropriate testing criteria (e.g., load test for lifting equipment, etc.); temporary storage as
required; preparing items for shipment; loading, documenting and releasing items for transport;
and accepting returned items when the specific campaign is completed.

Inputs: From:

• Campaign Kits 1.2.3.7.3
• Campaign Kits 1.2.3.2.2, 1.2.1.5.5

Outputs: To:

• Campaign Kits 1.2.1.5.5, 1.2.3.2.2

1.2.3.4 Provide Outreach

This function supports the CRWMS interactions with all public and private organizations external
to the DOE systems that are interested in matters that would impact the operating Transportation
System. The functions that must be carried out include:

1) Supporting CRWMS interactions with outside organizations including States, local
governments and Indian Tribes with respect to routing issues

2) Developing transport operations-related information as requested
3) Supporting CRWMS international programs



Title: Transportation System Requirements
Revision: 0 Page: A-43

4) Maintaining of Transportation System policies and plans for external distribution as
requested

5) Supporting CRWMS management in DOE national energy policy activity
6) Monitoring legislative, and legal activities that impact Transportation System
7) Implementing informational plans and developing materials
8) Supporting CRWMS by providing media material and a speaker's bureau.

This function includes policy development activities to ensure that the Transportation System
works in concert with other DOE organizations and within the guidelines and requirements of
the NWPA and its amendments.

Inputs: From:

• Reports 1.2.1.3.3

Outputs: To:

° None identified at this time

1.2.3.5 Administer Quality Assurance

This function establishes and implements an effective quality assurance system for the
Transportation System that complies with DOE and/or regulatory requirements. The quality
assurance controls imposed will be structured to meet programmatic needs; that is, the controls
will be graded to meet the requirements depending on the importance of the item or task activity
to safety, transportation, or other program objectives.

Inputs: From:

° Reports 1.2.1.3.3
, Policy 1.2.1.1

Outputs: To:

° Procedures 1.2.1.3, 1.2.3.7

1.2.3.6 Provide Training

This function conducts the training activities to orient staff or enhance their skill level. All
personnel are trained to perform their functions within the Transportation System. The degree
of training depends on the organizational affiliation of the trainee. These affiliations could
include the following: (1) transportation operations; (2) subcontractors; (3) Purchasers/Producers;
and (4) other organizations.
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Inputs: From:

• None identified at this time

Outputs: To:

• None identified at this time

1.2.3.7 Administer General Support

This function provides the support services of records management, engineering support, training,
procurement, financial accounting, public information, and human resources.

Inputs: From:

• None identified at this time

Outputs: To:

• None identified at this time

1.2.3.7.1 Manage Information

This function acquires and stores in a readily retrievable manner data, drawings, descriptions,
reports, analyses, quality records, etc., needed to support the following: (1) traffic planning; (2)
cask fleet management; (3) cask maintenance activities; (4) cask and facility licensing activities;
and (5) maintenance of radiation records and other activities. The information will be stored in
various formats, depending on the nature and quantity of the data, and on the needs of users.

The information to be acquired includes the following: CoC data; licensing data; as-built cask
facility drawings and quality records; Purchaser/Producer interface description information; State
interface and requirements data; Federal and State legislative data; shipping records; maintenance
and repair records; accountability records (as required); health physics records; operations plans
data; and data and information on cask system configuration, location, and maintenance status.

Inputs: From:

• Policy 1.2.1.1

Outputs: To:

• None identified at this time
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1.2.3.7.2 Maintain Operations Facilities

This function maintains the Transportation System facilities that are essential to the operations
of the system. During normal operation, these facilities will require maintenance so that they can
continue to perform their assigned functions. Also included within this function is the
maintenance of installed equipment within the facility that is essential to the operations of the
Transportation System. Facility modifications and upgrades are also included in the "Maintain
Operations Facilities" function.

Inputs: From:

• Policy 1.2.1.1

Outputs: To:

• None identified at this time

1.2.3.7.3 Procure/Contract Goods and Services

This function procures cask systems and ancillary equipment, tools, spare parts, and services in
order to supply and operate the Transportation System. Procurement includes both a purchasing
activity and a contracting activity, and requires technical support from other functions.

Inputs: From:

• Proposals Private Industry
• Policy 1.2.1.1
• Procedures 1.2.3.5

Outputs: To:

• RFP, Orders Private Industry
• Spare Parts, Consumables, Ancillary Equipment, Campaign Kits 1.2.3.3

1.2.3.7.4 Provide Engineering Support

This function provides engineering support to the Transportation System for licensing,
ceidfication, equipment acquisition, repair and modification activities for cask systems and
facilities, as well as for Field Operations and Maintenance functions.

Inputs: From:

• Policy 1.2.1.1
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Outputs: To:

• Technical Modifications 1.2.1.4.7, 1.2.3.2

1.2.3.7.5ProvideforHuman Resources

This function provides the human resources necessary to properly operate the Transportation
System.

Inputs: From:

• Policy 1.2.1.I

Outputs: To:

• Reports 1.2.1.1

1.2.3.7.6 Conduct Financial and Accounting Services

This function provides financial and accounting services for the Transportation System. This also
includes contracting for annual auditing services by outside organizations.

Inputs: From:

• Policy 1.2.1.1

Outputs: To:

• Reports 1.2.1.1

1.2.3.8 Manage Transportation System Waste

This function manages Transportation System wastes in accordance with regulatory requirements
and DOE Orders. These wastes are categorized as: (1) low-level radioactive wastes; (2) high-
level radioactive wastes; (3) mixed wastes; (4) hazardous wastes; and (5) nonhazardous solid
wastes. These wastes may include, but axe not limited to, radioactive liquids from cask cleaning
and decontamination, radioactively contaminated tools, out-of-service casks, and rubber tires and
oil from transporters and ancillary equipment.

The majority of the waste generated by the Transportation System will be associated with cask
operations. Each waste stream that the Transportation System is responsible for will be
nonitored for activity and chaxacterized by placing it into one of the following categories:
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1) Low-level radioactive waste (LLW)
2) High-level radioactive wastes (HLW)
3) Mixed wastes
4) Hazardous wastes
5) Nonhazardous solid wastes

Hazardous wastes are those that are defined as hazardous by the Resources Conservation and
Recovery Act (RCRA). The waste in the above categories can be in a gaseous, liquid, or solid
form.

Transportation will provide centralized control and monitoring of all cask system decontamination
activities and is expected to provide for control, monitoring, collection, and treatment of all other
Transportation radioactive wastes. The majority of the Transportation wastes are expected to be
LLW. These wastes will be packaged appropriately and sent off-site for ultimate disposal by an
approved method.

Inputs: From:

• Waste 1.2.3.2

Outputs: To:

• Waste Accessible Environment
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APPENDIX l Transportallon Function Allocation Table

Table B.l. Allocation of Functions to Architecture
. I ._k II . I piiiii..... I I IIII III II J ]l I IIIIL ii Ullllutlltl J II I !liltJJ_!l! ] ii iiii ! i i iiiii

FuncdonTitle (Number) Transportation
Sellments

A B C D
II I IIII I II I IIIHI I I!1 II II IIIIII I 1 IIII I IIIIII I

l:

Tm_m Wute(1.2) X X ...........X....X _
i!,,=,,,,,1,,]_ ]:_ i,,,,1,,, .... , , , ,,1 HI ,,H , ,, ,, H , ,I [ i I

_e TransportationSystom(1.2.1) X X

Direct TransportationSymm (1.2.1.1) .... X _,
I It I Illll II , mail ,,,,,,,lIlll I , 'Ill II Illl Illl

PlanTnmsponattonOpe=dons(1.2.1.2) X
[ !11 I I I

PrepareLonlll_lte Plans(1.2.1.2.1) X
II I I I II I II II1! ii 11 : i iiiiiiiiiii ]lL[:[ I IIIIB

PlanCampatsns andTransportation SystemOperations(1.2.1.2.2) X
IIHFIIi L I J I II II

PrepareConttnltencyPlans(1.2.1.2.3) X
! ] i lip II I II I I1 Fill IIIIIIII III II ] IIIII I

AnalyzeTranspof_on Ol__S (1.2.1.2.4) X
IIIrBII [ i I I III ii [I [irl I [i lllll ii B ii ii i i i

Conduct ResulatoryCompliance Activities (1.2.1.3) X
! ,i u i I I I i iluul H I I I ,

MonitorCompliancewithApplicableRegulatoryRequirements X
(1.2.1.3.1)

:_ i, ii iiiii II i ii uur I i I iii i ii I

MonitorChansesin ResulatoryRequirementsandStandards X
(1.2.1.3.2)

ui lUll I U I U I U I II

Notify OtherFunctionsof Changes in Requirements(1.2.1.3.3) X
IrlLI II I I I1[I II1111111 II Ill I I II IIIIIIII I [I

MonitorNRCCoCs/OtherPermits and Licenses (1.2.1.3.4) X
i i ii i II I i[111 llll i] .

Manage Traffic (1.2.1.4) i X
iiii [111 i I il II

Pre_oordinate TransportationSchedule andRouting (1.2.1.4.1) X
ii i1|1111 I IIt I IIIIHI I I I I I I I I I mlllllII _ I II I •

ProvideCarrier Services (1.2.1.4.2) X
[I I II IIIIIIIliI IIIIpll I I II IIII I Jill I II II II I[[III

Provide In-TransitPhysical Security/Escort Services (1.2.1.4.3) X
I JLII .... I I ii llllJ I [ • I

Obtain Transport Permits (1.2.1.4.4) X
,, I t u

Issue Tran_ion Notifications (1.2.1.4.5) X
.,., ,., , .,, ,, t u I I I r I lu, lr ,.. u l ' "

ControlTransportation(1.2.1.4.6) X

Collect/File TransportationRecords(1.2.1.4.7) X
] --. i ii [ L I I II IIII I I IIIIIlll I

Conduct Field Operations(1.2.1.5) X
...............................

TransportationSegments:
A - TransportationCaskSystems B - Service andMatntei,.mce Support
C - Field Operations D - Planningand Control
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TaMe B-I. Allocation of Functions to Architecture (continued)
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A g C D

.............. I Ill I
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.... ] III II El II rr II IIIIHIIIIIII 11111111 II II lib I I[I I,IIIUI

SupportMP.S/MODS(1.2.1.5.2) X
II I Ilfllii.i11 iiiiiii, mlllllll III I III [_L_l

Suplxn_ In.TransitOperations(1.2.1.5.3) X
HI II I 'I I I I I][[ I Illlllll ' -

Support In.Tmmtt IncidentResponse(1.2.1.5.4) X
I

_e CampaignKit l:_Stlln(1.2.1.S.5) :, X
I II Illl_[I fill _ _ I I r?l I ,,t

MmmseIncidentResponse(1.2.1.6) X
I[I IIII II II 111 11 [ III11 II f I

ShipCaskSystem(1.2.2) X X X X
II II I IIIII II I II I I IIIIIIIII II I1[ ] IU

Contain Waste for Tr-,,n_on (1.2.2.I) X X
[ I I InllJ IIII III1,111 1111111111 I

AcceptCaskSystem(1.2.2.2) X X X
..... II IIll II I II III ,111lUf,H I I III 11111 .... fM I I f

AcceptLoadedCaskSystem(1.2.2.2.1) X X
ii ,,,, ,,, ,,.m,,

ObserveTransportPreparations(1.2.2.2.1.1) X
- ii ii 1 111Ill 11 Ill j I1| II I II rll Ill II [ i1[ 11 IlL Illlll Ill II

Verify L,oadedCaskContents (1.2.2.2.1.2) X
, !tl] I HJr t ttt tll][

PrepareforShipment(1.2.2.2.1.3) x X

Inspect Vehicles(1.2.2.2.1.3.1) X
I 1111iiiiii iiii I III II

PrepareShippingDocuments(1.2.2.2.1.3.2) X X
I I II I1_1 I II II I1 IIIIIIII 111111TI ]111 III ,L II ....

BriefTranSlXXtaflonand SecurityCrews (1.2.2,2.1.3.3) X
i iiii i i i ii] i i i IIIrHltltttttnin_E_I1 II I II I I il II !1 i ill I i I t I

Transfer Re_ibility for Shipment(1.2.2.2.1.4) X
I I I i I [ i lillin il I1[ I I I lilll ,t t • t it

Accept UnloadedCask System(1.2.2.2.2) X X X
I I I I I I I I f I _111I 11HIll' ' ' -I ' _,,

Verify Cask System Readiness (1.2.2.2.2.1) X X
tlttlttttt ftl i li iii iiiiii1[i li i ii i i ittl __ .

Preparefor Shipment(1.2.2.2.2,2) X X X
I III J II iilii i I I I li i ] t tRill, I

Inspect Vehicles (1.2.2.2.2.2.1) X X
iiii . I llliii l lllllllllllllllllll Ill IIFIIIIIIIIIIIIII I II II llllllflIll II I IIII l I III I

PrepareShippingDocuments(1.2.2.2.2.2.2) X X X
i i[i i iiilil i i I • IIIIH ] II II i I I ]

Transfer Responsibilityfor Shipment(1.2.2,2.2,3) X X
I] FIIIIlll I I I II I I III II I Ij I I I I TTIII I I

Accept New CaskSystem (1.2.2.2.3) X
,, ,,,, ,,,, .................................

TransportationSegments:
A - Transportation Cask Systems B - Service and MaintenanceSupport
C - Field Operations D - Planningand Control
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Table B.l. Allocation of Functions to Architecture (continued)

III IIII II I J I I I II lUl I I I Ull I!lllulll i I i ml i i i

FuncdonTide (?,lumber) Tnm_lion
Sellmem

I II

A B C D
[ .....

ZI--II___J HIOIII IIIII I III

VerifyCaskSystemReadiness(1.2.2.2.3.11 X
I J IIll Ill I I II I I I Illllllllll II I I II II I I It lilt L Ill

PrepmforShipment(1.2.2.2.3.2! X
IIImlI II]1 I111 I] I T II I IIII[II_IIIHII[ I I III ]] I III II ] I I _ [_+

InspectVehicles(1.2.2.2.3.2.1) X
i Ill l l II_ IIII]L II I II II lllll lllllll l II II 111m II

PrepareShippingDocuments(1.2.2.2.3.2.2) X

TransferResponsibilityforShipment(i.2.2.2.3.3) X
............. ,H.,.,,,..,., , , , m , , i r i , lint L II ,ul H I

MoveCask System(1.2.2.3) X X
I I 1 I11[IIT]II TI I! II II I I I I llllillllnll lU l_irrl I ll

MoveLmdedCask System(1.2.2.3.1) X X.......
l

Sec_ CaskSystem(1.2.2.3.1.1) X
r II lira , rnlilmlllU I]I I I Ill T Ill llrllnlllrllll ii l l l

TnmsponbetweenSites (1.2.2.3.1.2) X X
I I m m|u,m , , II Ill I l I lU I

MoveUnloadedCask System(1.2.2.3.2) X X
i, l l m H I I , H , It_ .l 11 l , ml I

Move New Cutk System(1.2.2.3.3) X
• -- _ ,, ,,,,, ,,,, H,H ,U HU,,,H|.m.

I:)eUverCaskSystem (1.2.2.4) X X X
JL I [ II1 [1[I IlL I I I I t IIIIIIIII1[ I II II J II ] +

DeLiverLoadedCask System (1.2.2.4.1) X X
I II I I!11 ]1111im I I!_ I I I [111IIIIIIIII!I I

Position Loaded Cask System (1.2.2.4.i. I) X X
....... ] I I I Ill Illll I I Ill Illl J I I , ]1_ Ill, I , l --- -

DebriefTnm_n and SecurityCrews (1.2.2.4.1.2) X
1 I Slll I I _ I1[ __.J I ruJ _IIIUIHI I IIIII]

ConductInspectionon Cask Sysmn (1.2.2.4.1.3) X
_llllllllrlllm ]]I l I I II l llll II II lllllllll I Jl I

TransferShippin8 Documents (1.2.2.4.1.4) X
J l ll][llllll l lll I lltlllll l l Ill l !l I II

Deliver UnloadedCask System(1.2.2.4.2) X X X
ul, !l , r r ,,,,m,1llll II I [ llllllll l

PostdonUnloadedCask System (1.2.2.4.2.1) X X
u II llllllII II I I llllllllJil I I

Debrief T_tion Crew (!.2.2.4.2.2) X X
I I ii uII I I I I Illll II i[i IIII JJ!1!1111 I I L

Conduct Inspectionon Cask System (1.2.2.4.2.3) X X
I I IIB[I ii1[i I I IIItlll[ I I I I L [ I I I

Transfer Shlppin8Documents(1.2.2.4.2.4) X X
. ...... ,mmm , , I I Ill I l l lllUl,l I It l

Deliver New Cask System (1.2.2.4.3) X X
I I I ii lllallllll,iiiiii I II III III llll CIIIIIIII, I I II [ 111 1 [l: III!

SupportTran_on System (1.2.3) X X X X
..............

Transix)nadonSeliments:
A - Transpartadon Cask Systems B - Service and MaintenanceSupport
C - Field Operations D- PlanningandControl
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Table B-I. Allocation of Functions to Architecture (continued)

FunctionTitle (Number) TmMpormdon
Segments

A B C D
IIII1 ..... I III I I I

_I En_t, Public, Workers,and Facilities (1.2.3.1) X X X X
.... _ _ .....

Maintain _ System (1.2.3.2) X

MmmseMaintmmsr_(1.2.3.2.1) X
III L I [ I I I I I I I IT II JlllllfllllIfllllllll III II Ififllll IF

Pe_romnnPrimm3,Main_ (1.2.3.2.2) X
tt ,,,,,,, ,, , it tt I t t I I t t ] t r , ,,,,,u i,,r , ,,,H,,,,, ,

Ma_tatn (3inks ( 1.2.3.2.2.1 ) X

J ] I I ] I I I Ill III IJlI IIIH II II IE {}j11

Se_ce andMaintainVehicles(1.2.3.2.2.2) X
MWlm I i illill j II lII II

ServiceandMaintainAncillaryBquipment(1.2.3.2.2.3) X
ii [[ i ii i illillli illi i i

PerformIn-TransitMaintenance(1.2.3.2.3) X
t I I t ]1 I t I

PerformIncidentalMa/nlmance (1.2.3.2.4) X
L_ { I Ill I I l I I Ill II fill lI lllI

Decommission Cask (1.2.3.2.5) X
L _ i iii i I II

Manalle Inventories(1.2.3.3) X
• ,,,, ....

MmmseUnloadedCasks (1.2.3.3.1) X

Mmmse Vehicles (1.2.3.3.2) X
I I I I I II IIIIII I Illl I II I III I I • I • .......... I

Mmmse AncillaryEquipment(1.2.3.3.3) X

Manase SparePare and Consumables(1.2.3.3.4) X
• [III I Ill Ill IIIIHI I III I I II III I I I III ]lUll I I IIIHIlfllIIIIII I II • I

Manase CampaisnKit Inventory(1.2.3.3.5) X
i I [ • I I I

Provide Oulreach(1.2.3.4) X X X
I Ill I Ill I II I I I I I I lllliliIlllIHllII lllllllI ___ _ _ - IIIilliIllI

Administer Quality Assmnce (1.2.3.5) X X X

I

Provide Tratnin8 (1.2.3.6) X X X
II I I Ill IlllllI I I I I I lflli,IIHIi ] IHI r I I I I I fill IM i IIIf • .

AdministerGeneralSupport(1.2.3.7) X
Illlllll Illlll IUI II II I I I Illllll, I I Itllllll I I I I I Ill{ I J, • ,Hill

_e Information(1.2,.3.7.1) X
I II iiiii II I ] III I I • iii i •

Maintain_ms Facilities (1.2.3.7.2) X
HillI I _ In IIII

Procme/ContractGoods andServices (1.2.3.7.3) X
it i[ ,, _ J L 11!}11! ,,

ProvideEnsineertngSupport(1.2.3.7.4) X
.........................

TransportationSegments:
A - TrmmlXn'mdonCaskSystems B - ServiceandMaintenanceSupport
C - Field Operations D - Planntn8and ConUol
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Table B-I. Allocation of Functions to Architecture (continued)

FuncdonTitle (Number) Transportation
Segments

] ] ..
A B C D

IIII IIIIIIII III I I II I ll_ _ ......................

Provide for HumanResources (1.2.3.7.5) X
lll l i n

Conduct Financialand Accountin8Services (1.2.3.7.6) X
_: ]1][I ]] IH [[ III I I Illll[lrI[

Mans4leT_tion System Waste (1.2.3.8) X
....... , , ,, ,,,,, ,,, ,,.,,.,,.,..,,,_ . ,,, ,,. , ,, ,,,,, ,, ,,. , r , , , ,,.

T, _,nsportaflonSegments:
A. TransportationCask Systems B - Service and MaintenanceSupport
C - Field Operations D - Planningand Control
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