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1.0 INTRODUCTION

1.1  Background

The Nuclear Waste Policy Act (NWPA) of 1982 assigned to the Department of
Energy (DOE) the responsibility for managing the disposal of spent nuclear fuel
and high-level radioactive waste and established the Office of Civilian Radioactive
Waste Management (OCRWM) for that purpose. The Secretary of Energy, in his
November 1989 report to Congress (DOE/RW-0247), announced three new
initiatives for conduct of the Civilian Radioactive Waste Management (CRWM)
program. One of these initiatives was to establish improved management structure
and procedures. In response, OCRWM performed a management study and the
Director subsequently issued the Management Systems Improvement Strategy
(MSIS) on August 10, 1990, calling for a rigorous implementation of systems
engineering principles with a special emphasis on functional analysis.

The functional analysis approach establishes a framework for integrating the
program management efforts with the technical requirements analysis into a single,
unified, and consistent program. This approach recognizes that just as the facilities
and equipment comprising the physical waste management system must perform
certain functions, so must certain programmatic and management functions be
performed within the program in order to successfully bring the physical system into
being.

Thus, two separate but coordinated systems engineering efforts have been
undertaken: (1) a functional analysis of the operating phase of the waste
management system and; (2) a functional analysis of the program. The physical
system functional analysis is intended to:

. Identify the functions that must be performed by the physical system
to fulfill the waste disposal mission;

. Identify the corresponding requirements imposed on each of the
functions; and

. Identify the conceptual architecture that will be used to satisfy the
requirements.

The principal purpose of this requirements document is to present the results that
were obtained from the conduct of a physical system functional analysis effort for
the Dispose of Waste mission. The starting point for this functional analysis was
the further decomposition of the Dispose of Waste function from the "Physical
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System Requirement - Overall System” report. The Physical System
Requirements/Functional Analysis Management Plan defines the criteria and
activities for the preparation, review, and approval of this report. The document
hiearchy when finalized will be shown in one of the OCRWM programmatic
documents.

1.2 Objective

The objective of this document is to establish the essential functions, requirements,
interfaces, and system architecture for the Dispose of Waste mission. This
document will be baselined and the technical requirements contained herein will be
the basis for future stages of design (Advanced Conceptual Design, License
Application Design, Final Procurement and Construction Design) of a Geologic
Repository.

1.3  Approach

A comprehensive functional analysis of the physical system begins with a statement
of the mission, from which all essential functions that the system must perform are
derived. The functional analysis process is sequential. Thus, there are several
distinct steps, each containing progressively more detail, and each leading to three
important pieces of information:

. Functions,
d Requirements, and
. Architecture.

Functions are simple statements of purpose, defining what the system must do;
requirements indicate how well the function must be accomplished; and architecture
represents a piece of the actual physical system that satisfies a corresponding
requirement. This triad of functions (F), requirements (R), and architecture (A)
is needed to completely describe and understand the physical system at each level
and to set the stage for the next lower level.

Figure 1 illustrates the sequential F-R-A approach that was implemented by a team
of technical experts from across the OCRWM program, in accordance with the
Physical System Requirements/Functional Analysis Management Plan. These experts
were supported by a regulatory review team who extracted all potentially relevant
physical system requirements from the source documents identified in Table 1.

Physical System Reguirements - Dispose of Waste, Rev. 0 2
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Document Identifier Document Description
29 USC 651 et.seq. Occupational Safety and Health Act
30 USC 801 et.seq. Mine Safety and Health
33 USC 1251 etseq. Clean Water Act*
42 USC 300f et.seq. Safe Drinking Water Actl
NWPA-42 USC 10101 etseq. Nuclear Waste Policy Act of 1982
10 CFR 60 Disposal of High-Level Radioactive Wastes in Geologic Repositories
10 CFR 960 General Guidelines for the Recommendation of Sites for Nuclear Waste
Repositories
10 CFR 73 Physical Protection of Plants and Materials!
10 CFR 961 Standard Contract for Disposal of Spent Nuclear Fuel and/or High-Level
Radioactive Waste
40 CFR 191 Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive
Wastes
DOE/RW-0247 Report to Congress on Reassessment of the CRWM Program
DOE ORDER 3790.1A Federal Employee Occupational Safety and Health Program
DOE ORDER 5480.11 Radiation Protection for Occupational Workers!
MOA RW/DP Memorandum of 7/14/86 on Policy for Shipping Defense High-Level Waste
‘ (DHLW) to a Civilian Radioactive Waste Repository
Presidential Memo Memorandum of 4/30/85 on Disposal of Defense Waste in a Commercial
Repository

1. Additional requirements may result from a final document review.

Beginning with the mission statement, the technical experts assigned a set of
applicable requirements from those provided by the regulatory review team, and
provided an architectural concept. At this point, the mission statement became the
parent function which the technical experts decomposed into a set of functions that
are both necessary and sufficient to satisfy the parent. Physical system requirements
were assigned and architectural concepts provided for each function, establishing
the basis for further decomposition. Eventually, a level of detail is reached within
the function hierarchy that cannot be supported with either specific requirements
or specific architecture, until a geologic repository design is prepared. This can lead
to some differences in the level of detail for functions, requirements, and
architecture contained within this document.

The starting point for the further decomposition of the Dispose of Waste function
was the Overall System report.

Physical System Requirements - Dispose of Waste, Rev. 0 4
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Based upon the Nuclear Waste Policy Act, the mission of DOE’s operating Geologic
Repository is to emplace spent nuclear fuel and high-level radioactive waste in &
geologic repository in a timely manner that protects the health and safety of the
public and maintains the quality of the environment.

1.5  Scope
1.5.1 Scope of Functional Analysis

The functional analysis process must eventually consider all phases of a system’s life
cycle. However, it should begin with an analysis of that phase having the greatest
jmpact on the satisfaction of the mission. For the Dispose of Waste mission, that
phase was determined to be the operating phase of the repository. Thus, the time
period covered by this functional analysis is from the initial acceptance of spent fuel
at a geologic repository through at Jeast 10,000 years following permanent closure,
as defined by 40 CFR 191.13.

Figure 2 illustrates the boundaries between the Manage Waste Disposal function
and its environment. The dispose of waste subfunction is contained entirely within
the overall system boundary. There are potential impacts across the boundary from
each of the four subfunctions. The environment identified on Figure 2 is intended
to mean anything and everything outside the direct control of the DOE/OCRWM
program. The boundaries for the Dispose of Waste subfunction are shown in
Figure 3. The boundary of the controlled area coincides with that of the geologic
repository or site. The extent of the controlled area is specified by 40 CFR
191.12(g) as " (1) A surface location ... that encompasses 100 square kilometers and
extends horizontally no more than five kilometers in any direction from the outer
boundary of the original location of the radioactive wastes in a disposal system; and
(2) the subsurface underlying such a surface location." The controlled area
boundary demarcates the geologic repository or the site from the accessible
environment. Subsequent level boundary diagrams are shown in Figures 4, 5, and
6 for completeness.

1.5.2 Organization of Document

Section 2.0 of this document contains an explicit description for each of the Dispose
of Waste subfunctions plus the higher level - Manage Waste Disposal function; an
identification of the key interfaces (inputs/outputs) between these functions; and a
specification of the corresponding requirements (constraints, performance and
interface). All of this information is presented in the form of a single table for
each function. The Manage Waste Disposal function is included to provide

Physical System Requirements - Dispose of Waste, Rev. 0 5
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continuity from the Overall System Report and for complete traceability of functions
from top to bottom.

Section 3.0 contains individual architectural description tables for each physical
system element of a Geologic Repository plus the higher level - Nuclear Waste
Management System. These tables present the rationale justifying the need for, or
the selection of, a particular architecture and a brief description of the concept.

Section 4.0 contains a more illustrative description of the important functional
interfaces that have been identified within the Dispose of Waste mission. This
includes interfaces between the lower level functions and between a function and
the external environment. The interfaces at the Manage Waste Disposal level are
also included for continuity with the Overall System Report. Two types of diagrams
are used to illustrate these functional interfaces: N-square charts and functional
flow diagrams.

A number of appendices are included in this document. Appendix A is a Data
Dictionary containing a glossary of terms that are used throughout the functional
analysis effort; Appendix B, a Bibliography of reference documents used in this
effort; Appendix C, Decision Documentation, indicates the basis for any
DOE/OCRWM decisions that have been made in support of this effort; Appendix
D, a list of the Acronyms that are used throughout this document; Appendix E,
Dispose of Waste Interfaces, contains a list of the important inputs and outputs
from the Dispose of Waste function; Appendix F, a reserved section for the Waste
Acceptance Schedule, including the transportation modal split and SNF/high-level
waste characteristics; and Appendix G, an indentured list of Dispose of Waste
functions. In addition, Supplemental Appendices, which are not intended to be
approved and controlled, are included as separate attachments for completeness.

Physical System Requirements - Dispose of Waste, Rev. 0 11
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2.0 FUNCTIONS AND REQUIREMENTS

Figures 7 and 8 display the functions, at increasing levels of detail, deemed
necessary to fulfill the Dispose of Waste mission. As indicated, the numbering
scheme which uniquely identifies function titles is based on using a 1. at the first
level, a 1.4 at the second level, a 1.4.X at the third level, etc. This scheme, which
permits traceability between functions and subfunctions, is used throughout the
physical system functional analysis.

Table 1 contains a list of source documents from which the requirements contained
in this document were extracted. Although additional source documents have been
and will continue to be reviewed, it was determined that the scope and detail
contained in the documents referenced in Table 1 are sufficient to specify an initial
set of requirements in the Dispose of Waste functional analysis document. Other
supplementary documents have been identified as potential source documents, which
will be reviewed to identify requirements. Any applicable results of these reviews
will be incorporated into subsequent revisions to this functional analysis document.

Tables F1. through F1.4.3.4 contain descriptions for each of the functions, including
an identification of inputs to, and outputs from, each of the functions. A
compilation of key inputs and outputs is provided in Appendix E, and an
indentured list of all Dispose of Waste functions is provided in Appendix G. Tables
F1. through F1.4.3.4 also include a compilation of the corresponding requirements
that are determined to be appropriate for each function. In general, if a
requirement is applicable to all functions at a given level in the hierarchy, it is
assigned to their parent function in order to avoid unnecessary repetition.

Requirements can be one of three types: constraints, which are requirements
imposed on the function by sources external to OCRWM (e.g, Congress,
Environmental Protection Agency, Nuclear Regulatory Commission, other DOE
offices); performance requirements which are imposed on the function by OCRWM;
and interface requirements which apply to the inputs to, or outputs from, the
functions and may be imposed either by external sources or by OCRWM. The
numbering convention used for the identification of requirements in these tables is
as follows: For example, 1.4C1: The first constraint (C) assigned to function 1.4;
1.4P1: The first performance requirement (P) assigned to output from function 1.4;
and 1.401: The first interface requirement assigned to output (O) 1 from function
1.4. Each requirement that has been extracted from a source document has the
appropriate reference noted. In case of conflicting requirements 10 CFR 60 will
take precedence over 10 CFR 960. Others that have not yet been firmly decided
are noted as "TBD" or "No requirements specified at this time". Some

Physical System Requirements - Dispose of Waste, Rev. 0 12
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requirements specified are administrative in nature which support the operating
phase. Note that for any reference to an appendix, a different section number or
paragraph number within a particular requirement refers to the appendix, a section,
or paragraph in the source document itself.

OCRWM recognizes that this initial version of the Dispose of Waste requirements
document contains a limited number of performance requirements and no State and
local regulatory requirements. Furthermore, many of the interfaces currently have
no requirements specified, pending future decisions to be made by OCRWM.
These decisions will be based on the results of both prior and future systems
studies. Subsequent revisions to this document will include additional specific
requirements as they are identified and resolved. To be included, performance and
interface requirements tied to quality affecting activities must be developed and
documented in accordance with an approved Quality Assurance (QA) program
which meets the requirements of 10 CFR 50 Subpart B and NQA-1.

Physical System Requirements - Dispose of Waste, Rev. 0 15
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Table F1. Function Description: Manage Waste Disposal

1. Function ID Number: 1.
. Function Title: Manage Waste Disposal
III. Function Definition:

Manage waste disposal means to conduct any c?eax .fuelagﬁ‘l’niitgﬁ operation, Or process to
r

accept, transport, store, of dispose of spent nu -level waste.

The mission of the Nuclear Waste Management System (NWMS is
t nuclear fuel and high-level radiogccltli‘ve wasysste in a geolo%ic

environment.

The NWPA defines sgent nuclear fuel as the fuel that has been withdrawn from a nuclear

reactor following irradiation, the constituent elements of which have not been se

reprocessing. _level radioactive waste is defined as (A) the highly radioactive materia

resulting from the reprocessing of spent puclear fuel, includin h%uid waste
directly in reprocessin and any solid material derived from such liqul

isolation. [NWPA Sec. 2 (23) and (12)]

IV. Interfaces:
A. Inputs:
1.11 SNF From: Purchaser
1.12 CHLW From: Producer
1.13 DHLW From: Producer
B. Outputs:

1.01 Federally-Permitted Radiation To: Accessible Environment

E;gosure
1.02 Federally-Permitted Release of To: Accessible Environment
Radionuclides

V. Function Requirements:
A. Constraints:
1.C1 This requirement intentionally left blank.

.C2 ... the Secretary is authorized to enter into contracts with any person who generates
or holds title to high-level radioactive waste, Of spent nuclear fuel, of domestic origin for
the acceptance of title, subsequent transportation, and disposal of such waste or spent fuel.

[NWPA Sec. 302 (a)(1)]

1.C3 This requirement intentionally left blank.

1.C4 The design objectives for personnel exposure from external sources of radiation
i S upie ALARAandnotexceedin§0.5mrem.
es for potential

ALARA

conunuous‘% occu%wd controlled areas arc RA
) per_hour on avera The design objectives for ure ra
ure to a radiation worker where occupancy is generally not continuous aré

and not exceeding 20 percent of the applicable stan in paragraphs 9b(1) and ).
[DOE ORDER 5480.11(9)()(1)(®)]

to permanently isolate
spen repository in a timely
manner that protects the health and safety of the public and maintains the quality of the

> . } : y d waste that contains
fission products in sufficient concentrations; and ) other highly radioactive material that
the Commission, consistent with existing law, determines rule requires permanent

Physical System Requirements - Dispose of Waste, Rev. 0 16
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1.C5 (a) Each employer - (1) shall furnish to each of his employees employment and a
place of employment which are free from recognized hazards that are causing or likely to
Cause death or serious physical harm to his employees; (2) shall comply with occupational
safety and health standards promul ated under chapter. (b) Each employee shall compl

with occurational safety and health standards and all rules, regulations, and orders issu
pursuant to this chapter which are applicable to his own actions and conduct.

[29 USC 651 et.seq.(654 (a)(b))]

B. Performance:

LP1L DOCI:;. shall accept téttle 1o all S_Ngdqndg HLd“ix,’ X,f dom_castic origin, gteneratedg t}he
civilian nuclear I reactor sg specified in n rovide subsequent trans on
for such materiaplogethe DO ity, and disposepe of sucg material in awordanoepgith the

terms of this contract.
[10 CFR 961.11, IV B.1.]
C. Interface:

LI1 Contracts entered into under this section shall provide that-

(A) Following commencement of operation of a repository, the Secretary shall take title
1o the ... spent nuclear fuel involved as expeditiously as practicable upon the request of the
generator or owner of such ... spent fuel, and

) in return for the pagmem of fees established by this section, the Secretary, begi ing
not later than Januala' 1, 1998, will dispose of ihe .. spent nuclear fuel ‘involved as
e

provided in this subti
[NWPA Sec. 302 (a)(5)]

112 Contracts entered into under this section shall provide that-

(A) Following commencement of operation of a repository, the Secretary shall take title
10 ‘the high-level radioactive waste... involved as expeditiously as practicable upon the
request of the generator or owner of such waste ... ; and

(B) in return for the %af'mem of fees established by this section, the Secretary, beginnin
not later than January 31, 1998, will dispose of the high-level radioactive wasté ... involv

as provided in this subtitle
[NWPA Sec. 302 (a)(5)]

LI3 .. the Department of Energy ..plans... to dispose of defense waste in a commercial
repository.

[Presidential Memo, 1985]
101 .. the Federal Government has the responsibility to provide for the permanent

disposal of high-level radioactive waste and such spent nuclear fuel as may be disposed of
in order to protect the public health and safety and the environment, ...

[NWPA Sec. 111(a)(4)]
1.02 .. the Federal Government has the responsibility to provide for the ‘Enmmcnt
disposal of high-level radioactive waste and such spent nuclear fuel as may be disposed of
in order to protect the public health and safety and the environment, ...

[NWPA Sec. 111(a)(4)]
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Table F1.4 Function Description: Dispose of Waste

L

Function ID Number: 14

II. Fuonction Title: Dispose of Waste
III. Function Definition:

To emplace spent fuel/high-level radioactive waste in a geologic medium and to isolate such
wastes from the accessible environment.

The term disposal means the emplacement in a reposim of high-level radioactive waste
spent nuclelixrmﬁxel, or :)thclil high radlo?cuve nt‘satti i with ngff;)mg intent_of
I whether or not such em en recovery of su .

Sec. 2 (9)] P pert

*Disposal System" means any combination of engineered and natural barriers that isolate
spent nuclear fuel or radioactive waste after disposal. [40 CFR 191.12(a)]

*Dis 6012.] means the isolation of radioactive wastes from the accessible environment. [10

IV. Interfaces:

A. Inputs:

1411 Loaded SNF Cask/Carriage From:
14]2 Loaded CHLW Cask/Carriage From:
1413 Loaded DHLW Cask/Carriage From:

bt s
oot

B. Outputs:
1401 Eg‘xjpty Cask/Carriage To: 1.2
1402 Federally-Permitied Radiation To: Accessible Environment

Egosure
1.403 Federally-Permitted Release of To: Accessible Environment
Radionuclides

V. Function Requirements:

A. Constraints:

1.4C1 ... repositories that will provide a reasonable assurance that the public and the
environment will be adequately protected from the hazards posed by high-level radioactive
waste and such spent nuclear fuel as may be disposed of in a repository;

[NWPA Sec. 111 (b)(1)]

1.4C2 .. shall prohibit the emplacement in the first repository of a quantity of spent fuel
oc_mtammF in_excess of 70, metric tons of heavy metal ‘or a quantity of solidified
high-level radioactive waste resulting from the reprocessing of such a quantity of spent fuel
until such time as a second repository is in operation. _In the event thai a monitored
retrievable storage facility, approvegopursuant to subtitle C of this Act, shall be located, or
is planned to be located, within miles of the first repository, ... shall prohibit the
em&llaoement of a quantity of spent fuel eoma;nmﬁ in excess of 70,000 metric tons of heavy
metal or a quantity of solidified high-level radioa waste resulting from the reprocessin
of spent fuel in both the repository and monitored retrievable storage facility until s

time as a second repository 1s in O tion.
pository pera [NWPA Sec. 114(d)]
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1.4C3 ... any :e%pository constructed on a site approved under this subtitle shall be designed
and constructed to permit the retrieval of any spent nuclear fuel placed in such repository,
during an alppropriate riod of operation of the facility, for any reason

rtaining 10 the public health and safety, or the environment, or for the purpose of
permitting the recovery of the economically valuable contents of such spent fuel.

[NWPA Sec. 122]

1.4C4 Criticality control. All systems for processing, trans%)ening, handling, storage,
retrieval, emplacément, and isolation of radioactive waste shall be designed to ensure that
a nuclear criticality accident is not ible unless at least two unlikely, m%%)endent, and
concurrent or segemial changes have occurred in the conditions essen to nuclear
criticality safety. Each system shall be designed for criticality safe under normal and
accident conditions. The calculated effective multiplication factor must be sufficiently
below unity to show at least a 5% margin, after allowance for the bias in the method of
calculation and the uncertainty in the experiments used to validate the method of

calculation.

[10 CFR 60.131(b)(7)]
1.4C5 The quality assurance program a plies to all systems, structures and components
important to safety, to design and Characterization of barriers important to waste isolation
and _to activities reia;ed thereto. These activities include: site characterization, facility and
equipment construction, facility operation, performance confirmation, permanent closure,
and decontamination and dismantling of surface facilities.

[10 CFR 60.151]

1.4C6 DOE shall implement a qgality assurance pro, based on the criteria of Appendix
B of 10 CFR Part 50 as 6%p&hlm le, and appropriately supplemented by additional criteria

as required by 10 CFR
[10 CFR 60.152]

1.4C7 Environmental impacts shall be considered by the DOE throughout the site
characterization, site selection, and rcg:sx;ory development process. The DOE shall
mitigate significant adverse environmental impacts, to the extent practicable, during site

characterization and repository construction, operation, closure, and decommissioning.
[10 CFR 960.3-4]

B. Performance:
1.4P1 This requirement intentionally left blank.

1.4P2 ..the start of repository operations is...2010.
{DOE/RW-0247]

C. Interface:
1411 The SNF acceptance rate at the geolo, ic repository will be in accordance with
Appendix F of this do%ument. geolol! i .

[TBD, pending DOE/JOCRWM decision]

1412 The CHLW acceptance rate at the geologic repository will be in accordance with
Appendix F of this document.
[TBD, pending DOE/OCRWM decision]

1413 The DHLW acceptance rate at the geologic repository will be in accordance with
Appendix F of this document.
[TBD, pending DOEIOCRWM decision]
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1.401 Requirements at this level 1o be specified

1402 Management and_storage of wsé)cnt nuclear fuel or high-level or transuranic
radioactive wastes at all facilities regulated by the Commission or by Agreement States shall
be conducted in such a manner as to provide reasonable assurance that the combined
annual dose equivalent to any member of the dpuplxc in the general environment resultin

from: (1) Discharges of radioactive material and direct radiation from such management an

storage and 925) all operations covered by Part 190; shall not exceed 25 miillirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other critical organ.... -

[40 CFR 191.03(a)]

1.403a Management and storage olt’asipent nuclear fuel or high-level or transuranic
radioactive wastes at all facilities regulated by the Commission or by Agreement States shall
be conducted in such a manner as to provide reasonable assurance that the combined
annual dose equivalent to any member of the dpu_blic in the general environment mulnné
from: (1) Dischar%a of radioactive material and direct radiation from such management an
storage and (725) all operations covered by Part 190; shall not exceed 25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other critical organ.

[40 CFR 191.03(a)]

1.403b (a? Disposal systems for spent nuclear fuel or high level or transuranic radioactive
wastes shall be designed 1o provide a reasonable expectation, based upon performance
assessments, that the cumulative releases of radionuclides to the accessible environment
for 10,000 years after disposal from all significant processes and events that may affect the
disposal system shall: (1) Have a likelihood of less than one chance in 10 of exceeding the
g:”amnm calculated according 1o Table 1 (Appendix A): and gf Have a likelihood of less

n one chance in 1,000 of exceeding ten times the quantities calculated according to Table

1 (Appendix A). [40 CFR 191.13]
This table is reproduced here, together with its accompanying notes.
Table 1 - Release Limits for Containment Requirements
(Cumulative releases to the accessible environment for 10,000 years after disposal)

Radionuclide Release limit, per 1,000 MTHM or other unit of
waste (see notes)(curies)

Americium-241 or 243 100
Carbon-14 100
Cesium-135 or -137 1,000
Iodine-129 100
Neptunium-237 100
Plutonium-238, -239,-240, or -242 100
Radium-226 100
Strontium-90 1,000
Technetium-99 10,000
Thorium-230, or -232 10

in-126 1,000
Uranium-233, -234, -236, or -238 100

Ang other alpl;a-emiuinif

onuclide with a half-life greater

than 20 years . 100
Arl? other radionuclide with a

hall-life greater than 20 years

that does not emit alpha’ particles 1,000

Application of Table 1

Note 1: Units of Waste. The Release Limits in Table 1 apply to the amount of wastes in
any one of the following: |
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a) an amount of spent nuclear fuel containing 1,000 metric tons of heavy metal (MTHM
& to a burgg between 25,000 megagwatt-days per metric toxy of heavy mem}
WdJ/MTHM) and 40,000 MWd/MTHM;

The high-level radioactive wastes generated from rocessing each 1,000 MTHM
%osedto%hbumup between 25,000 MWJ/MTHM and 40,000 MWd/MTHM;

g:l) Each 100,000,000 curies of gamma or beta-emitting radionuclides with half-lives greater
an 20 years but less than 100 years g?r use as discussed in Note 5 or with materials that
are identified by the Commission as high-level radioactive waste in accordance with part
B of the definition of high-level waste in the NWPA);

d) Each 1,000,000 curies of other radionuclides (i.c., gamma or beta emitters with half-
ves greater than 100 years or ag alpha-emitters with half-lives greater than 20 yeats)m(for

use as discussed in Note S or with materials that are identified by the Commission as high-

{gvekr\a?};o:)cﬁve waste in accordance with part B of the definifion of high-level waste in
e ; or

(¢) An amount of transuranic (TRU) waste containing one million curies of alpha-emitting
transuranic radionuclides with half-lives greater than 20 years.

Note 2: Release Limits for Specific Disposal Systems. To develop Release Limits for a
particular disposal system, the quantities in Table 1 shall be adjusted for the amount of
waste included in the disposal system compared to the various units of waste defined in
Note 1. For example:

g) If a particular disposal system contained the high-level wastes from 50,000 MTHM, the
elease Limits for that systém would be the quantities in Table 1 multiplied by 50 (50,000
MTHM divided by 1,0000 MTHM).

(b) If a particular disposal system contained three million curies of alpha-emittin
transuranic wastes, the Release Limits for that system would be the quantities in Table
multiplied by three (three million curies divided by one million curies).

(c) If a particular disposal system contained both the high-level wastes from 50,000 MTHM
and 5 million curies of alpha emitting transuranic wastes, the Release Limits for that
system would be the quantities in Table 1 multiplied by 55:

50.000 MTHM . 5,000,000 curies TRU
1,000 MTHM 1,000,000 curies TRU

Note 3: Adjustments for Reactor Fuels with Different Burnup. For disposal systems
containing reactor fuels (or the high-level wastes from reactor fuels]zic‘{r)posed 10 an average
burnup of less than 25,000 MW or ter than 40,000 MWA/MTHM, the units
of waste defined in (a) and (b) of Note 1 shall be adjusted. The unit shall be multiplied
bgv the ratio of 30,000 MWd/MTHM divided by the Tuel’s actual average burnup, except
that a value of 5,000 MWd/MTHM may be used when the average fuel burnup is below
5,000 MWA/MTHM and a value of 100,000 MWd/MTHM shall be used when the average
fuel burnup is above 100,000 MWdJ/MTHM. This adjusted unit of waste shall then be used
in determining the Release Limits for the disposal System.

=55

For example, if a particular dis 1 system contained only high-level wastes with an average
burnup o? 3,000 Ble/MTHNEotsﬁe s&fm of waste for trllxlayt posal system would be: B

1,000 MTHM x {30i000) = 6,000 MTHM
If that disFosaul)gstcm contained the high-level wastes from 60,000 MTHM (with an avcralﬁe
burnup_of 3,000 MWd/MTHM), then the Release Limits for that sysiem would be the
quantities in Table 1 mulitiplied by ten:

60,000 MTHM = 10

6,000 MTHM
which is the same as:
60.000 MTHM © (5,000 MWd/MTHM)

=10
1,000 MTHM (30,000 MWd/MTHM)
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Note 4; Treatment of Fractionated High-Level Wastes. In some cases, 8 high-level waste
stream from reprocessing spent nuclear fuel m?' have been (or will be) separated into two
or more high-level waste components destined for different disposal systems. In such cases
the implementing agency may allocate the Release Limit multiplier (based upon the ori
MTHM and the avcraﬁe fuel burnup of the high-level wasté stream) among the various
disposal systems as it chooses, provided that the total Release Limit multiplier used for that
waste stream at all of the disposal systems may not exceed the Release Limit multiplier that
would be used if the entire waste Stream wefe disposed of in one disposal system. .

Note 5: Treatment of Wastes with Popg}i'ml(ngwn Burnups or Original MTHM. In some
cases, the records associated with pa r high-leve] waste streams may not be adequate
to accurately determine the original metric tons of heavy metal in the reactor fuel that
created the waste, or to determine the average burnup that the fuel was exposed to. If the
uncertainties are such that the original amount of heavy metal or the average fuel burnup
for particular high-level waste streams cannot be cgsan the units of waste derived from
(a) and (bz of Note 1 shall no longer be used. tead, units of waste defined in (¢)
and (d) of Note 1 shall be used for such high-level waste streams. If the uncertainties in
such information allow a range of values to be associated with the original amount of h
metal or the average fuel burnup, then the calculations described in previous Notes

be conducted using the values that result in the smallest Release Limits, except that the
Release Limits need not be smaller than those that would be calculated using the units of
waste defined in (c) and (d) of Note 1.

Note 6: Uses of Release Limits to Determine Compliance with 191.13. Once release limits
for a particular disposal system have been determined in accordance with Notes 1 through
5, these release limits shall be used to determine compliance with the requirements of
191.13 as follows. In cases where a mixture of radionuclides is projected to be released to
the accessible environment, the limiting values shall be determinéd as follows: For each
radionuclide in the mixture, determine the ratio between the cumulative release quantity
Yrojected over 10,000 years and the limit for that radionuclide as determined from Table

and Notes 1 through 5. The sum of such ratios for all the radionuclides in the mixture
may not exceed one with regard to 191.13(a)(1) and may not exceed ten with regard to

191.13(a)(2).
For example, if radionuclides A, B, and C are projected to be released in amounts Q,, Q,

and Q,, and if the applicable Release Limits are » RL,, and RL , then the cumulative
releases over 10,000 years shall be limited so that the following relﬁionship exists:
i + ?R;b + 2 <
¢ [40 CFR 191.13, Appendix A]

1.403c (a) Qualifying condition. The present and ed characteristics of the host rock
and surrounding units shall be capable of accommodating the thermal, chemical, mechanical
and radiation stresses expected to be induced by repository construction, operation, an
closure and by expected interactions among the waste, host rock, ground water, and
engineered components. The characteristics of and the processeS operating within the
eclogic setting shall permit compliance with (1) the requirements specified in Sec. 960.4-1
for radionuclide releases to the accessible environment and (2) the requircments set forth
in 10 CFR 60.113 for radionuclide releases from the engineered-barrier system using

reasonably available technology. [10 CFR 960.4-2-3(a)]
.4-2-3(a
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Table F1.4.1 Function Description: Operate Geologic Repository

1. Function ID Number: 14.1
II. Function Title:
1. Function Definition:

Operate Geologic Repository

To operate surface and subsurface facilities to: (1) handle
receiving, preparing, transferring, em:glacmg, and retrieving (if r
ria , (3) close the repository at

(2) deve og subsurface openings, ;
period, and (4) support geologic repository operations.

This function begins at the time the waste is received at the
repository closure when the last institutional barrier is establish

radioactive wastes_(includin
etguued radioactive wastes),
e

end of the operational

;fository and ends after

*Geologic Repository” means a system which is intended to be used for, or may be used
for, the dis 1 of radioactive wastes in excavated geologic media. A geoloFlc repository

includes: The peologic repository operations area, and (2) the portion o
( i g} o 0 mrg rapdeioactive waste. [16 %:FR gg.Z]

setting that provides isolation of

the geologic

*Geologic Repository Operations Area” means a high-level radioactive waste facility that
is part of a geologic repository, includin both éurface and subsurface areas, where waste

handling activities are conducted. {10

"Retrieval” means the act of intentionally removing radioactive waste from the under%ound
Jocation at which the wasie had been previously emplaced for disposal. [10 CFR 60.2]

IV. Interfaces:

A. Inputs:

14.111 Loaded SNF Cask/Carriage From:

14.112 Loaded CHLW Cask/Carriage From:

14.113 Loaded DHLW Cask/Carriage From:

14.114 Waste Containers From:

14.1I5 Corrective Action From:

B. Outputs

14.101 Dis Site Generated Waste To:

14.102  Empty Cask/Carriage To:

14.103  Heat . . To:

1.4.104 Federally-Permitted Radiation To:
E;gosure .

14.105 Federally-Permitted Release of To:
Radionucliodes

1.4.106 Retrieved Waste] To:

14107 aste Packages To:

1.4.108 En%ineered ITiers To:

14.109  Sealed Accesses/Boreholes To:

14.1010 Institutional Barriers To:

14.1011 Operations Data To:

V. Function Requirements:
A. Constraints:
1.4.1C1 (b) Retrievability of waste.

Function 1.2

Function 1.2

Function 1.2

Outside System Boundary
Function '1.4.3

Qutside System Boundary
Function 1.2

Accessible Environment
Accessible Environment

Accessible Environment

Outside System Boundary
Function '1.4.2

Function 1.4.2 [Resources
Function 1.4.2 [Resources
Function 1.4.2 [Resources
Function 1.4.

(1) The Feologic repositoaropemtions area shall be designed to preserve the

option of waste retrieval

emplaced and, thereafter, until the completion of a

oughout the period during which wastes are being
performance confirmation

q\rogram and Commission review of the information obtained from such a program.

so that any or all of the emplaced waste coul

schedule starting at any time up to 30 years after wa
are initiated, unless & different time ‘period is ap

o satisfy this objective, the geologic repository ?erations_ar& shall be designed
retrieved on a reasonable
ste emplacement operations

proved or specified by the

Commission. This different time period mav be established on a case-by-case basis
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consistent with the emplacement schedule and the planned performance
confirmation program.

gZ) This requirement shail not preclude decisions by the Commission to allow
ackfilling part or all of, or permanent _closure of, the geologic repository
operations area prior to the end of the period of design for retrievability.

) For purposes of this paragraph, a reasonable schedule for retrieval is one that
would permit retrieval in about the same time as that devoted to construction of
the geologic repository operations area and the emplacement of wastes.

[10 CFR 60.111]

1.4.1C2 Sections 60.131 through 60.134 ﬁpécxfy minimum criteria for the design of the
eologic regository operations area. These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any

ipation to provide such safe f%abnllg%s] in a specific facility needed to achieve the

a) Radiological protection. The geololgic repository operations area shall be
esigned 10 main radiation doses, levels, and concentrations of radioactive
material in air in restricted areas within the limits specified in Part 20 of this
chapter. Design shall include:

ob rovi
performance objectives ... [10

(1) Means to limit concentrations of radioactive material in air;

(2) Means to limit the time required to perform work in the vicinity of
radioactive materials, including, as appropriate, designing equipment for ease
of repair and replacement and providing adequate space for ease of operation;

(3) Suitable shielding;
(4) Means to monitor and control the dispersal of radioactive contamination;

(5) Means to control access to high radiation areas or airborne radioactivity
areas; and

(6) A radiation alarm system to warn of significant increases in radiation levels,
concentrations of radioactive material in air and of increased radioactivity
released in effluent. The alarm system shall be designed with provisions for
calibration and for testing its operability.

{10 CFR 60.131]

1.4.1C3 Sections 60.131 through 60.134 %pegify minimum criteria for the design of the
eologic repository operations area. These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not reliecve DOE from any
obligation 10 g_rov:_de such safety features in a specific facility needed to achieve the
performance objectives .... [10 C 60.130
(b) Structures, systems, and components important to safety --

(1) Protection against natural phenomena and environmental conditions. The
structur&lsl,l:?stems, and components important to safety shall be designed so
that nat phenomena and environmental conditions anticipated at the
eologic repository operauons area will not interfere with necessary safety
ctions.

2) Protection against dynamic effects of equipment failure and similar events.

e structures, systems, and oom%onems. important to safety shall be designed
to withstand dynamic effects such as missile impacts, that” could result from
equipment failure, and similar events and conditions that could lead to loss of

their safety functions.
(3) Protection against fires and explosions.
i) The structures, systems, and components important to safety shall be

ésigned to perform’ their safety functions during and after credible fires
or explosions in the geologic repository operations area.
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gii) To the extent practicable, the geologic reposito! operations area shall
d&qi%\ed to incorporate the use of noncombustible and heat resistant
materials.

(iii) The geolo%'cr: repository og:rations area shall be designed to include
explosion and fire detection alarm systems and appropriate suppression

tems with sufficient capacity and capability to recuce the adverse effects
of ﬁr? and explosions on structures, Systems, and components important
to safety.

(iv) The geologic repository operations area shall be designed to include
means 10 protect systems, structures, and components important to safety
against the adversé effects of either the operation or failure of the fire
suppression systems.

(4) Emergency capability.

i) The structures, systems, and components important to safety shall be
esigned 10 maintain control of radioactive waste and radioactive effluent,

and permit prompt termination of operations and evacuation of personnel
during an emergency ...

(6) Inspection, testing, and maintenance. The structures, systems, and
components important to safety shall be designed to permit perniodic inspection,
tes&mg, gpd maintenance, as necessary, 1o ensure their continued functioning
and readiness ....

¥8) Instrumentation and control systems. The design shall include provisions
or instrumentation and control systems to monitor and control the behavior

of systems important 10 safety over anticipated ranges for normal operation and
for ‘accident conditions.

[10 CFR 60.131]
1.4.1C4 This requirement intentionally left blank.

1.4.1C5 Sections 60.131 through 60.134 zpe.cit‘y minimum criteria for the design of the
geologxc re%si;ory operations area. These design critena arc not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to g;mde such safety features in a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130]

9) Compliance with mining re, lations. To the extent that DOE is not subject
to the Federal Mine Safety an "Health Act of 1977, as 1o the construction and
operation of the geologic repository 0 rations area, the design of the geologic
repository operations area S all nevertheless include such provisions for worker

rotection as may be necessary 1o provide reasonable assurance that all structures,
X;tems, and components important to safety can _perform their intended functions.
D,

deviation from relevant design requirements in 30 CFR, Chapter I, Subchapters
and N will give rise to a rebuttable presumption that this requirement has

not been met.
[10 CFR 60.131(b)]

s,

14.1C6 The geologic repository operations area shall be designed so as to permit
implementation of a rEserformam:e confirmation program that meets the requirements of

Subpart F of this
pa pe [10 CFR 60.137]

1.4.1C7 Operations of systems and components that have been identified as important 10
safety in the Safety Anasﬁls Report and in the license shall be performed only by trained
and certified personnel or by personnel under the direct visual supervision of an individual
with training and certification iIn such o?erauon. Sgggmsory personnel who direct
operations that are important 10 safety must also be certified in such operations.

{10 CFR 60.160]
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1.4.1C8 The physical condition and the general health of personnel certified for operations
that are important to safety shall not be such as might cause o rational errors that could
endanger the public health and safety. Any condition which might cause impaired judgment
or motor coordination must be considered in the selection of personnel for activities that
are important to safety. These conditions need not categorically disqualify a person, so long

as appropriate provisions are made to accommodate such conditions.
[10 CFR 60.162]

1.4.1C9 (a) Qualifying Conditions — ...

(2) Environment, Socioeconomics, and Transportation. During repository siting,
construction, operation, closure, and decommissioning the public and the
environment shall be adequately protected from the hazards by the disposal
of radioactive waste.

(3) Ease and Cost of Siting, Construction, ({Perat.ion, and Closure. R;mitory
siting, construction, operation, and closure shall be demonstrated to be t cally
feasible on the basis of reasonably available technology, and the associated costs
shall be demonstrated to be reasonable relative to other available and comparable

siting options.
[10 CFR 960.5-1]

1.4.1C10 (d) Disqualifying Conditions. A site shall be disqualified if —-

(1) Any surface facility of a repository would be located in a highly populated
area; of

2) Any surface facility of a repository would be located adjacent to an area 1 mile
1 mile having a gopulation of not less than 1,000 individuals as enumerated by
e most recent U.S. census; or
3) The DOE could not develop an emergew 3preparedn&s rogram which meets
e requirements specified in DOE Order 5500.3 (Reactor and Non-Reactor Facility
Emergency Planning, Preparedness, and Response Program for Department of
Energy Operations) and related m or, when issued by the NRC, in 10 CFR

Part 60, Subpart I, "Emergen Criteria.”
pa geney 8 [10 CFR 960.5-2-1]

1.4.1C11 (a) Qualifying Condition. The site shall be located such that present projected
effects from nearby industrial, transportation, and military installations and operations,
including atomic energy defense activities,

81) will not significantly affect repository siting, construction, operation, closure, or
ecommissioning or can be accommodated by engineering measures and ...

(d) Disqualifying Condition. A site shall be disqualified if atomic energy defense activities
in’ proximity” to the site are expected to conflict irreconcilably with repository siting,
construction, operation, closure, or decommissioning.

[10 CFR 960.5-2-4]

1.4.1C12 (a) Qualifying Condition. The site shall be located such that

(1) the quality of the environment in the affected area during this and future
generations will be adequately protected during repository siting, comstruction,
operation, closure, and mimissioning, and prot ed environmental impacts in
e affected area can be mitigated to an acceptable degree, taking into account
programmatic, technical, social, economic, and environmental factors; and

(2) the requirements specified in Section 960.5-1(a)(2) can be met ...
(d) Disqualifying Conditions. Any of the following conditions shall disqualify a site:

'(}1) During repository siting, construction, operation, closure, or decommissionin
e quality of the énvironment in the afiected area could not be adequate

rotected or projected environmental impacts in the affected area could not be
mitigated to an acceptable degree, taking into account programmatic, technical,
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social, economic, and environmental factors.

(2) Any part of the restricted area or repositor*support facilities would be located
within the boundaries of a comlgoncnt of the National Park System, the National
Wildlife Reﬁége System, the National Wilderness Preservation System, or the
National Wild and Scenic Rivers System.

(3) The presence of the restricted area or the re{)ository support facilities would
conflict irreconcilably with the previously designated resource-preservation use of
a component of the National Park System, the National Wildiife Refuge System,
the National Wilderness Preservation System, the National Wild and Scenic Rivers
System, or National Forest Lands, or any comparably ingmﬁcant State protected
résource that was dedicated to resource preservation at the time of the enactment

of the Act.
[10 CFR 960.5-2-5]

1.4.1C13 (a) Qualifying Condition. The site shall be located such that

(1) any significant adverse social and/or economic impacts induced in communities
and surrounding regions by repository siting, construction, operation, closure, and
decommissioning can be “offset by Teasonable mitigation or compensation, as
determined by a process of analysis, planning, and consultation among the DOE,
affected State and local government jurisdictions, and affected Indian tribes; and

(2) the requirements specified in Section 960.5-1(a)(2) can be met ....

(d) Disqualifying Condition. A site shall be disqualified if repository construction, operation
or closure would significantly degrade the quality, or significantly reduce the quantity, 0
water from major sources of offsite suthes presently suitable for human consumption or
crop irrigation and such impacts cannot be compensated for, or mitigated by, reasonable

measures.
[10 CFR 960.5-2-6]

1.4.1C14 (a) Qualifying Condition. The site shall be located such that

(1) the access routes constructed from existing local highways and railroads to the
site (i) will not conflict irreconcilably with the previously designated use of an
resource listed in Section 960.5-2-5{d) (2) an $3); (ii)_can be designed an
constructed using reasonably available “technology;  ({iii) will not require
transportation system components to meet performance standards more stringent
than those specified in the aﬁgh@ble DOT and NRC regulations, nor reguire the
development of new packaging containment technology, (iv) ill allow
transportation operations to be conducted without causing an unacceptable risk to
the public or unacceptable environmental impacts, taking into account
programmatic, technical, social, economic, and environmental factors; and (2) the
requirements of Section 960.5-1(2)(2) can be met.

[10 CFR 960.5-2-7]

1.41C15 (a) Qualifying Condition. The site shall be located such that, considerinlgf the
surface characteristics and conditions of the site and surrounding area, including suriace-
water systems and the terrain, the requirements specified in Section 960.5-1(a)(§) can be
met during repository siting, construction, operation, and closure.

{10 CFR 960.5-2-8]

1.4.1C16 (a) Qualifying Condition. The site shall be located such that

gl) the thickness and lateral extent and the characteristics and composition of the
ost rock will be suitable for accommodation of the underground facility;

(2) repository construction, operation, and closure will not cause undue hazard to
personnel; and

(3) the requirements specified in Section 960.5-1(a)(3) can be met.
d) Disqualifying Condition. The site shall be disqualified if the rock characteristics are such

that the activities associated with repository construction, operation, or closure are predicted
1o cause significant risk to the health and safety of personnel, taking into account mitigating
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measures that use reasonably available technology.
[10 CFR 960.5-2-9]

1.4.1C17 (a) Qualifying Condition. The site shall be located such that the geohydrologic
setting of the site wll

(1) be compatible with the activities required for repository construction, operation,
and closure;

(2) not compromise the intended functions of the shaft liners and seals; and
(3) permit the requirements specified in Section 960.5-1(a)(3) to be met.

d) Disqualifying Condition. A site shall be di ualified if, based on expected ground-water
f:o%xdi:isgns,hg‘isg likely that engineering melassqur& that are nd reasonably available
technology will be required for exploratory-shaft construction or for repository construction,
operation, or closure.

[10 CFR 960.5-2-10]

1.4.1C18 (a) Qualifying Conditions. The site shall be located in a geologic setting in which
any projected effects of ed tectonic phenomena or igneous activity on Iepository
consfruction, operation, or closure will be such that the requirements specified in Section
960.5-1(a)(3) can be met.
(d) Dis!qualifying Condition. A site shall be disqualified if, based on the expected nature and
Tates of fault movement or other ground motion, it is likely that e&x‘gineenng measures that
are beyond reasonably available technology will be required” for exploratory-shaft
construction or for repository construction, operation, or closure.

[10 CFR 960.5-2-11]

B. Performance:  Requirements at this level to be specified
C. Interface:

1.4.111 The SNF acceptance rate, characteristics and transportation mode will be in
accordance with Appendix F of this document.

[TBD, pending DOE/OCRWM decision]

1.4.112 The CHLW acceptance rate, characteristics and transportation mode will be in
accordance with Appendix F of this document.

[TBD, pending DOE/OCRWM decision]

1.4.113 The DHLW acceptance rate, characteristics and transportation mode will be in
accordance with Appendix F of this document.

[TBD, pending DOE/OCRWM decision]

1.4.114 Requirements at this level to be specified
1.4.115 Requirements at this level to be specified
1.4.101 Requirements at this level to be specified
1.4.102 Requirements at this level to be specified
1.4.103 Requirements at this level to be specified
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1.4.104a (a) Protection against radiation exposures and releases of radioactive material.
The &egloglc repository operations area shall be designed so that until permanent closure
has been completed, radiation exposures and radiation_levels, and releases of radioactive
materials to unrestricted areas, will at all times be maintained within the limits specified
in Part 20 of this chapter and such generall agpl{cable environmenta! standards for
radioactivity as may have been established by the Environmental Protection Agency.

[10 CFR 60.111]
1.4.104b (a) Qualifying Conditions —

(1) Preclosure Radiological Safety. Any ¥rojected radiological exposures of the
general public and any projected réleases of radioactive materials to restricted and
unrestricted areas dunn§ reﬁqsitory operation and closure shall meet the agg_}i‘zble
safety requirements set forth in 10 | Pan 20, 10 CFR Part 60, and 40 191,
Subpart A (see Appendix II of this part).

: : [10 CFR 960.5-1]

1.4.104c (a) Qualifying Condition. The site shall be located such that, during repository
operation and closure,

(1) the :xdpected average radiation dose to members of the public within any highly
populated area will not be likely to exceed a small fraction of the limits allowable

under the requirements specified in Section 960.5-1(a)(1), and

533 the expected radiation dose to any member of the public in an unrestricted area
1 not be hkel¥ 10 exceed the limit allowable under the requirements specified in
Sec. 960.5-1(a)(1).

[10 CFR 960.5-2-1]

1.4.105a (a) Protection against radiation exposures and releases of radioactive material.
The geologic repository operations arca shall be designed so that until permanent closure
has been completed, radiation exposures and radiation levels, and releases of radioactive
materials to unrestricted areas, will at all times be maintained within the limits specified
in Part 20 of this chapter and such generall a]gplimble environmental standards for
radioactivity as may have been established by the nvironmental Protection Agency.

[10 CFR 60.111]

1.4.105b (2) Qualifying Conditions -

(1) Preclosure Radioalogical Safer¥. Any Pro'qcted radiological exposures of the

eneral public and any projected releases of ra ioactive materials to restricted and
unrestricted areas dunn§ reﬁqsnory operation and closure shall meet the a&gﬁmble
safety requirements set forth in 10 Part 20, 10 CFR Part 60, and 40 191,

Subpart A (see Appendix II of this part). [10 CFR 960.5-1]

1.4.105c_(a) Qualifying Condition. The site shall be located on land for which the DOE
can obtain, in accordance with the requirements of 10 CFR 60.121, ownership, surface and
subsurface rights, and control of access that are required in order that surface and
subsurface activities during repository operation and closure will not be likely to lead to
radionuclide releases to an unrestricted area greater than those allowablé¢ under the

requirements specified in Sec. 960.5-1(2)(1)- [10 CFR 960.5-2-2]

1.4.105d _g} Qualifying Condition. The site shall be located such that ed
meteorological conditions during repository operation and closure will not be likely to lead
to radionuclide releases to an unrestricted area greater than those allowable under the

irements specified in Sec. 960.5-1(a)(1).
reqe @M [10 CFR 960.5-2-3]
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14.105¢ (a) Qualifying Condition. The site shall be located such that present projected
effects from nearby industrial, transportation, and military installations and operations,
including atomic ehergy defense activities,

(2.1l when considered together with emissions from repository operation and closure,
will not be likely to lead to radionuclide releases 10 an unrestricted area greater
than those allowable under the requirements specified in Section 960.5-1(5(1).

[10 CFR 960.5-2-4]

1.4.106 Requirements at this level to be specified
1.4.107 Requirements at this level 1o be specified
1.4.108 Requirements at this level to be specified
14.109 Requirements at this level to be specified
1.4.1010 Requirements at this level to be specified

1.4.1011a (d) Accident investigations; records.
All accidents, including unintentional roof falls (except in any abandoned panels or in areas

which are inaccessible or unsafe for mstgections), shall be investigated by the operator or
his agent to determine the cause and the means of preventing a recurrénce. Records of
such accidents and investigations shall be kept and the information shall be made available
to the Secretary (of Labor) or his authorized representative and the appropriate State
agen?'. Such records shall be open for inspection by interested persons. Such records shall

include man-hours worked and shall be reported at a frequency determined by the Secretary
(of Labor), but at least annually.
[30 USC 801 et.seq., Section 813]

1.4.1.011b (h) Records and reports; compilation and publication; availability.

In addition to such records as are specifically required by this chapter, every operator of
a coal or other mine shall establish and maintain such records, make such reports, and
Elrovide such information, as the Secretary (of Labor) or the Secretary of Health and

uman Services may reasonably require from time to time to enable him to perform his
functions under this chapter.

[30 USC 801 et.seq., Section 813]

Table F1.4.1.1 Function Description: Handle Waste

Function ID Number: 14.1.1
II. Function Title: Handle Waste
II1. Fonction Definition:

To receive, prepare, transfer between surface and underground locations, emplace, and (if
required) retrieve radioactive waste.

The capability for pert‘ormincithis function is_necessary from the start of waste receipt at
the geologic repository. Each shipment requires this capability from the time of transfer
of the shipment to the repository uatil completion of emplacement to satisfy the possibility
of retrieval. The capability must remain available through the start of permanent closure.
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IV. Interfaces:

A. Inputs

14.1.111 Loaded SNF Cask/Carriage From: Function 1.2

14.1.112 Loaded CHLW Cask/Carriage From: Function 1.2

1.4.1.113 Loaded DHLW Cask/Carriage From: Function 1.2

1.4.1.114 Waste Container From: Function 14.14

1.4.1.115 Intake Air . From: Function 1.4.14

1.4.1.116 Subsurface Openings From: Function 1.4.1.2

B. Outputs:

1.4.1.101 EmpgeCaslearriage To: Function 1.2

1.4.1.102 Site Generated Waste (Rad)  To: Function 14.1.4

1.4.1.103 Emplaced Waste Package To: Function 1.4.13

1.4.1.104 Surtace Facilities To: Function 1.4.13

1.4.1.105 Exhaust Air To: Function 1.4.1.4

1.4.1.106 Records (verified) To: Function 1.4.1.4

1.4.1.107 Heat To: Accessible Environment

1.4.1.108 [Retrieved Waste] To: Outside System Boundary

V. Function Requirements:

A. Constraints:

1.4.1.1C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the

Eeologlc repository operations arca. These dcsngdn criteria are not intended to be exhaustive,
owever. Omissions 1n 60.131 through 60.134 do not relieve DOE from any obligation to

rovide such safety features in a specific facility needed to achieve the per ormance
D e, o~ (10 CFR 60.130] v pe

(a) Facilities for receipt and retrieval of waste. Surface facilities in the geologic repository
operations area shall be designed to allow safe handling and storage of wastes at the
geologic repository operations area, whether these wastes are on the surface before
émplacement or as a fesult of retrieval from the underground facility.

[10 CFR 60.132]

1.4.1.1C2 (2) Free liquids. The waste Package shall not contain free liquids in an amount
that could compromise the ability of the waste packaﬁa to_achieve the performance
objectives relating to containment of HLW Sbemusc of chemical interactions or formation
of pressurized vapor) or result in spillage an sll‘)read of contamination in the event of waste
package perforation during the period throug permanent closure.

{10 CFR 60.135(b)]

1.4.1.1C3 (3) Handling. Waste packages shall be designed to maintain waste containment
during transportation, emplacement, and retrieval.

[10 CFR 60.135(b)]

1.4.1.1C4 _(4) Unique jdentification. A label or other means of identification shall be
provided for each waste gckagle'. The identification shall not impair the integrty of the
waste package and shall ggp jed in such a “E); that the information shail be legible at
least to the end of the peri of retrievability. Each waste package identification shall be
consistent with the waste package’s permanent writien records.

[10 CFR 60.135(b)]

B. Performance:  Requirements at this level to be specified
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C. Interface:

1.4.1.111 Same requirements as specified for 1.4.1101
1.4.1.112 Same requirements as specified for 1.4.1102
1.4.1.1I3 Same requirements as specified for 1.4.1103
1.4.1.114 Requirements at this level to be specified
1.4.1.115 Requirements at this level to be specified
1.4.1.116 Requirements at this level to be specified
1.4.1.101 Requirements at this level t0 be specified
1.4.1.102 Requirements at this level to be specified
1.4.1.103 Requirements at this level to be specified
1.4.1.104 Requirements at this level t0 be specified
1.4.1.105 Requirements at this level t0 be specified
1.4.1.106 (b) Records of the receipt, handling, and disposition of radioactive waste at a

geologic repository operations area shall contain sufficient information t0 provide a
complete history of the movement of the waste from the shipper through all phases of
storage and disposal. DOE shall retain these records_in a_manner that ensures their
useability for future generations in accordance with 60.51(a)(2)-

(10 CFR 60.71]

1.4.1.107 Requirements at this level to be specified
1.4.1.108 Requirements at this level to be specified

Table F1.4.1.1.1 Function Description: Receive Waste

1. Function ID Number: 14.1.1.1
11I. Function Title: Receive Waste
1I1. Function Definition:

To receive and assume custody of radioactive waste shipments at the repository from the
external transportation system; perform 1ns ons of incoming transportation system
components before receapt; inspect, identify, and document all radioactive waste received
from offsite; separate and provide temporary storage for transportation system components;
and remove loaded shipping casks for subsequent processing.

DOE shall not receive OF POSSESS Source, special nuclear, or byproduct ‘material at 2

eologic repository O rations area except as authorized a’ license issued by the
Bl P pursuant to this part. (10 CER 603(a)) K y

IV. Interfaces:
A. Inputs
1.4.1.1.111 Loaded SNF Cask/Carriage From: Function 1.2
1411112 Loaded CHLW Cask/Carriage From: Function 1.2
1.4.1.1.113 Loaded DHLW Cask/Carriage From: Function 1.2
1411114 Records From: Function 1.2
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4.1.1.101 Empty Carriage To: Function 1.2
4.1.1.102 Loaded Sl}l{ppm Cask To: Function 1.4.
4.1.1.103 Accepted Recor To: Function 14.
V. Function Requirements:

A. Constraints:

1.4.1.1.1C1 DOE shall not receive Or possess source, special nuclear, or byproduct material
at a geologic repository operations arca except as authorized by a license issued by the

Commission pursuant to this part.
{10 CFR 60.3(a)]
B. Performance:  Requirements at this level to be specified A
C. Interface:
1.4.1.1.111 Same requirements as specified in 1.4.1101
1.4.1.1.112 Same requirements as specified in 1.4.1102
1.4.1.1.113 Same requirements as specified in 1.4.1103
1.4.1.1.114 Requirements at this level to be specified
1.4.1.1.101 Requirements at this level to be specified
1.4.1.1.102 Requirements at this level to be specified
1.4.1.1.103 Requirements at this level to be specified

Table F1.4.1.1.1.1 Function Description: Inspect Cask/Transfer Custody To Repository

1. Function ID Number: 14.1.1.11

IL. Function Title: Inspect Cask/Transfer Custody 10 Repository

II1. Function Definition:
Upon arrival of a loaded shippin cask/carriage, at the repository boundary, the
gcqompanym; waste records are transierred to repository personnel, and the shippin cask
is inspected for the presence of explosives or other unauthorized material and radiation
leakage. Any abnormal casks are isposed and handled appropriately.

IV. Interfaces:

A. Inputs:

14.1.1.1.111  Loaded SNF Cask/Carriage From: Function 1.2
14111112 Loaded CHLW Cask/Carriage From: Function 1.2
141.1.1.113 Loaded DHLW Cask/Carriage From: Function 1.2
14.1.1.1.114  Records From: Function 1.2

B. Outputs:

14.1.1.1.101 ted Records To: Function 1.4.1.1.2

14111102 Loaded Shipping Cask/Carriage To: Function
14.1.1.12/14.1.1.13

V. Function Requirements:
A. Constraints: Requirements at this level to be specified
B. Performance:  Requirements at this level to be specified
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C. Interface:

1.4.1.1.1.111 Same requirements as specified in 1.4.111

1.4.1.1.1.112 Same requirements as specified in 1.4.112

lA.l.l.i.lls Same requirements as specified in 1.4.13

1.4.1.1.1.114 Requirements at this level to be specified

1.4.1.1.1.101 Requirements at this level to be specified
1.4.1.1.1.102 Requirements at this level to be specified

Table F1.4.1.1.1.2 Function Description: Store Shipping Cask/Carriage

I. Function ID Number: 14.1.1.1.2
1I. Function Title: Store Shipping Cask/Carriage
I11. Function Definition:
The shigring cask/carriage is temporarily stored onsite at a location for either normal or

abnormal casks - awaiting packaging for permanent disposal.
IV. Interfaces:
A. Inputs:
14.1.1.1.211 Loaded Shipping Cask/Carriage From: Function 1.4.1.1.1.1
B. Outputs:
14.1.1.1201 Loaded Shipping Cask/Carriage To: Function 1.4.1.1.13

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.1.1.3 Function Description: Remove Loaded Cask From Carriage

1. Function ID Number: 14.1.1.1.3
I1. Function Title: Remove Loaded Cask from Carriage
1. Function Definition:

The loaded shipping cask is removed from the carriage to facilitate cask opening and waste
processing.

IV. Interfaces:
A. Inputs:

1.4.1.1.1.311 Loaded Shipping Cask/Carriage From: Function 1.4.1.1.1.1
Function 1.4.1.1.1.2
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B. Outputs:

14.1.1.1.301 Empty Carriage To: Function 1.2
1.4.1.1.1.302 Loadéd Shipping Cask To: Function 1.4.1.1.2

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.1.2 Function Description: Prepare Waste

1. Function ID Number: 14.1.12
II. Function Title: Prepare Waste
II1. Function Definition:

To grepare radioactive wastes as received from the transportation system for repository
emplacement by: removing and containerizing (if necessa radioactive wastes received in
P Y. 14 '3'm

transportation shipping casks. This function includes provi

incoming radioactive wastes and for prepared containers awaitin

repair damaged waste canisters.

IV. Interfaces:
A. Inputs
1.4.1.1.211 Loaded Shipping Cask From: Function 1.4.1.1.1
14.1.1.212 Accepted Recor From: Function 1.4.1.1.1
14.1.1.213 Waste Container From: Function 1.4.14
B. Outputs
14.1.1.201 Records (veﬁﬁed& To: Function 1.4.1.4
1.4.1.1.202 Site Generated Waste (Rad)  To: Function 1.4.1.4
1.4.1.1.203 Heat To: Accessible Environment
1.4.1.1.204 Empty Cask/Carriage To: Function 1.2
1.4.1.1.205 Containerized Waste To: Function 1.4.1.1.3
V. Function Requirements: Requirements at this level to be specified

g lag storage mPacity for both
_and Rk é g transport and
emplacement. To prepare radioactive waste as received from offsite for émplacement; and

Table F1.4.1.1.2.1 Function Description: Remove Waste From Shipping Cask

I. Function ID Number: 1.4.1.12.1
I1. Function Title: Remove Waste from Shipping Cask
HI. Function Definition:
The high level waste or spent nuclear fuel is removed from the shipping cask.
IV. Interfaces:

A. Inputs:
14.1.1.2.111 Loaded Shipping Cask From: Function 1.4.1.1
14.1.1.2.112 Accepted Recor: From: Function 1.4.1.1.1.
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B. Outputs

1.4.1.1.2.101 Records (Verified) To: Function 1.4.14
1.4.1.1.2.102 Empty Shipping cask To: Function 1.2
1.4.1.1.2.103 Wasté To: fgnft{% 14.1.12.%
14.1.1.2.104 Site Generated Waste (Rad)  To: Function 1.4.1.4
1.4.1.1.2.105 Heat To: Accessible Environment

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.1.2.2 Function Description: Store Waste

I. Function ID Number: 14.1.1.2.2
II. Function Title: Store Waste
II1. Function Definition:
The canistered waste is temporarily stored in lag storage - awaiting containerization.

IV. Interfaces:
A. Inputs:
1.4.1.1.2.211 Waste From: Function 1.4.1.1.2.1
B. Outputs:
i3 Aa T R Evaament

V. Function Requirements:
A. Constraints:

1.4.1.1.2.2C1 (b) The geologic repository operations area. (3) The exercise of Commission
authority requires that the geologic repository operations area be used for storage (which

includes’ disposal) of high-level radioactive wastes (HLW)
{10 CFR 60.102]

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

Table F1.4.1.1.23 Function Description: Containerize Waste

1. Function ID Number: 14.1.1.23
I1. Function Title: Containerize Waste
III. Function Definition:
The high level waste or spent nuclear fuel is placed into a permanent disposal container

along with any other engineered barriers (if necessary) such as fillers, liners, etc., sealed and
inspected for container integrity.
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IV. Interfaces:

A. Inputs:

14.1.1.2311 Waste From: llf"\znmlion 1.4.1.1.2.1/
1.4.1.1.2312 Waste Container From: Function 1.4.1.4

B. Outputs:

14.1.1.2.301 This output intentionally left blank .
1.4.1.1.2.302 Heat To: Accessible Environment
1.4.1.1.2.303 Containerized Waste To: il:%nlctli%n 1.4.1.1.2.4/
1.4.1.1.2304 ?li{:d?enemed Waste To: Function 1.4.14

V. Function Requirements:

Constraints: Requirements at this level to be specified
Performance: Requirements at this level to be specified
Interface:

14.1.1.2.311 Requirements at this level 10 be specified
14.1.12312  Requirements at this level to be specified
1.4.1.12.301 This requirement intentionally left blank
1.4.1.1.2302 Requirements at this level 10 be specified

1.4.1.1.2.303a Specific criteria for HLW package design. (1) Explosive, pyrophorichand
chemically reactive materials. The waste package shall not contain explosive or phoric
materials or chemically reactive materials in an amount that could compromise the ability
of the underground facility 1o contribute to waste isolation or the ability of the geologic
repository to satisfy the pérformance objectives. 52) Free liquids. The waste package shall
not conidin free liquids in an amount that could com romise_the ability of the waste

ackages t0 achieve the performance objectives relating to containment of HLW Sbeause
of chemical interactions or formation of pressurized vatpor) or result in spillage and spread
of contamination in the event of waste package perforation during the period through
permanent closure.

{10 CFR 60.135(b)]

1.41.1.2303b  (c) Waste form criteria for HLW. High-level radioactive waste that is
emplaced in the underground facility shall be designed to meet the following critena:

(1) Solidification. All such radioactive wastes shall be in solid form and placed in
sealed containers.

(2) Consolidation. Particulate waste forms shall be consolidated (for example, by
incorporation into an encapsulated matrix) to limit the availability and generation
of particulates.

(3) Combustibles. All combustible radioactive wastes shall be reduced to a
noncombustible form unless it can be demonstrated that a fire involving the waste

ackages containing combustibles will not comtpromnsc the integrity of other waste
packages, adversely affect at_lty structures, sysiems, or components important to
safety, or compromise the ability of the underground facility to contribuie 10 waste

isolation.
[10 CFR 60.135]

14112304 Requirements at this level 10 be specified
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Table F1.4.1.1.2.4 Function Description: Store Containerized Waste

I. Function ID Number: 14.1.1.2.4
. Function Title: Store Containerized Waste
H1. Function Definition:
The containerized waste is temporarily stored onsite -awaiting transfer underground.

IV. Interfaces:

A. Inputs:

1.4.1.12411 Containerized Waste From: Function 1.4.1.123

B. Outputs:

1.4.1.1.2401 Containerized Waste To: Function 1.4.1.1.3
14.1.1.2402 Heat To: Accessible Environment

V. Function Requirements:
A. Constraints:
1.4.1.1.24C1 82 The geologic repository oyeranons area. (3) The exercise of

mmission authority requires that the geolo%lc Tepository operations area
be used for storage (wlnch includes disposat) of high-level radioactive wastes

(HLW).
[10 CFR 60.102]

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

Table F1.4.1.1.3 Function Description: Transfer Containerized Waste to Underground

1. Function ID Number: 14.1.1.3
II. Function Title: Transfer Containerized Waste to Underground
I1I. Function Definition:

To transfer containerized radioactive waste between surface preparat:on and storage areas
and underground waste-handling areas.

IV. Interfaces:
A. Inputs:
1.4.1.1311 Containerized Waste From: Function 14.1.1.2
B. Outputs:
14.1.1.301 Containerized Waste To: Function 1.4.1.1.4
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V. Function Requirements:
A. Constraints:
1.4.1.1.3C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the

eologic rg)ository operations area. These design Criteria are not intended to be exhaustive,
ﬁowever. missions 1 60.131 through 60.134 do not relieve DOE from any obligation to
provide such safety features in a specific facility needed to achieve the performance
objectives .... [10 60.130]
(10) Shaft conveyances used in radioactive waste handling.

(i) Hoists important to safety shall be designed to preclude cage free fall.

(ii) Hoists important to safety shall be designed with a reliable cage location

system. )

Siii) Loading and unloading systems for hoists important to safety shall be

esigned with a reliable sysiem of interlocks that will fail safely upon
malfunction.

(i\Q Hoists important to safety shall be designed to include two independent
indicators to indicate when waste packages are in place and ready for transfer.

{10 CFR 60.131(b)]
B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

Table F1.4.1.1.4 Function Description: Emplace Waste

1. Function ID Number: 14.1.14
II. Function Title: Emplace Waste
II1. Function Definition:

To place radioactive wastes underground after designated emplacement locations are
prepared. [Engineered barriers (if necessary) such as buffers, overpacks etc. are also

emplaced.
IV. Interfaces:
A. Inputs:
DS S Epenines From Fonciion 14132°
B. Outputs:
i:“:g% ggla;:laced Waste Packages %g m{l’gelﬁn.lgl}onmem
1.41.1.403  Records (Verified) To: 11=3n1c11:3n 1.4.1.4

V. Function Requirements: Requirements at this level to be specified
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Table F1.4.1.1.5 Function Description: Retrieve Waste

1. Function ID Number: 14.1.1.5
I1. Function Title: Retrieve Waste
1. Function Definition:

*Retrieval” means the act of intentionally removing radioactive waste from the underground
location at which the waste had been previously emplaced for disposal. [10 CFR 60.2]

A description of plans for retrieval and alternate storage of the radioactive wastes should
t61(1)e2 ?o)l?éic):]repository prove to be unsuitable for disposal of radioactive wastes. [10 CFR
.21(c

IV. Interfaces:

A. Inputs:

14.1.1.511 Emplaced Waste Packages From: 14.1.1.4

B. Outputs:

14.1.1.501 [Retrieved Waste] To: Outside System Boundary

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2 Function Description: Develop Subsurface Openings

I. Function ID Number: 14.1.2
I1. Function Title: Develop Subsurface Openings
II1. Function Definition:

To continue and complete development of necessary subsurface openings required for
geologic re%osuory operations and to backfill opemn%s, if required, prior to the start of
closure of the repository - This includes performing all operations needed to construct the
subsurface openings, handle excavated rock and backfill materials, and (if required) to
backfill subsurface openings.

The time period covered under this function is from the start of waste receipt at the
geologic repository to the beginning of permanent closure.

"Underground facility” means the underground structure, includ Igﬁ %enings and backfill
materials, but excluding shafts, boreholes and their seals. [10 C .2]

*Host rock” means the geologic medium in which the waste is emplaced. [10 CFR 60.2]

IV. Interfaces:
A. Inputs:
1.4.1.211 Site From: Controlled Area
1.4.1.212 Intake Air From: Function 1.4.14
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B. Outputs
1.4.1.201 Subsurface_Openings To: Function 1.4.1.1/1.4.1.3
1.4.1.202 Excavated Rock To: Outside System Boundary
1.4.1.203 Site Generated Waste To: Function 1.4.1.4
ggn-Rad)_ .

1.4.1.204 aust Air To: Function 1.4.1.4
1.4.1.205 Records To: Function 14.1.4

V. Function Requirements:
A. Constraints:

1.4.1.2C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the
geologic rcgository operations area. These design criteria are not intended 10 be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to ggovide such safeg features in a specific facility needed to achieve the
performance objectives .... [10 60.130]

(a) General criteria for the underground facility.

(1) The orientation, geometry, layout, and depth of the underground facility,
and the design of any enginéered barriers that are part of the undergroun
facility shall contribuie to the containment and isolation of radionuclides.

2) The underground facility shall be designed so that the effects of credible
isruptive events during the period of operations, such as flooding, fires and

explosions, will not spread through the facility.
[10 CFR 60.133]

1.4.1.2C2 Sections 60.131 through 60.134 specify minimum criteria for the design of the
Eeologic ngos_nory operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safeg features in a specific facility needed to achieve the
performance objectives .... [10 60.130])

gb) Flexibility of design. The underground facility shall be designed with sufficient
exibility to allow adjustments where necessary 10 accommodate specific site
conditions identified through in situ monitoring, testing, or excavation.

[10 CFR 60.133]

1.4.1.2C3 Sections 60.131 through 60.134 specify minimum criteria for the des;‘g of the
geologlc repository operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives .... [10

(cf) Retrieval of waste. The underground facility shall be designed to permit retrieval
of waste in accordance with the performance’ objectives of Section 60.111.

[10 CFR 60.133]

1.4.1.2C4 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁcologlc rg;ogngry operations area. These design criteria are not intended to be austive,

owever. Omissions in 60.131 through 60.134 do not relieve DOE from any obli ation 10
provide such safety features in a specific facility needed to achieve the periormance
objectives .... {10 60.130]

}d) Control of water and gas. The design of the underground facility shall provide
or control of water or gas intrusion.

[10 CFR 60.133]
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1.4.1.2CS Sections 60.131 through 60.134 specify minimum criteria for the design of the
eologic repository operations area. These design criteria are not intended to be ustive,
owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safe&features in a specific facility needed to achieve the
performance objectives .... [10 CFR 60.130]

(e) Underground openings.

1) Openings in the underground facility shall be designed so that operations
éa}: bepcmmgcsad out safely a%lrd the retriet\};ability optiongglaintained. pe

[10 CFR 60.133]

1.4.1.2C6 Sections 60.131 through 60.134 specify minimum criteria for the design of the
Eeologic repository operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to grovide such safety features in a specific facility needed to achieve the
performance objectives .... [10 CFR '60.130]

(i) Thermal loads. The underground facility shall be designed so that the

ﬁsrformanoe objectives will be met taking into”account the predicted thermal and
ermomechanical response of the host rock, and surrounding strata, groundwater
tem.

e {10 CFR 60.133]

1.4.1.2C7 (c) A backfill test section shall be constructed 1o test the effectiveness of backfill
placement and compaction procedures against design requirements before permanent backfill
placement is begun.

(d) Test sections shall be established to test the effectiveness of borehole and shaft seals
before full-scale operation proceeds to seal boreholes and shafts.

[10 CFR 60.142]

1.4.1.2C8 (a) Qualifying condition. The present and expected characteristics of the host
rock and surrounding units shall be capable of accommodating the thermal, chemical,
mechanical, and radiation_stresses ed to be induced by repository construction
operation, and closure and by expected interactions among the waste, host rock, grqur;d
water, and engineered components. The characteristics of and the processes operating within
the ﬁeologlc setting shall permit compliance with (1) the requirements specified in ion
960.4-1 for radionuclide releases to the accessible énvironment and (2) the requirements
set forth in 10 CFR 60.113 for radionuclide releases from the enginecred-barrier system
using reasonably available technology.

[10 CFR 960.4-2-3]

1.4.1.2C9 (d) Disqualifying condition. The site shall be disqualified if site conditions do not
allow all portions of the underground facility to be situated at least 200 meters below the
directly overlying ground surface.

. ) . [10 CFR 960.4-2-5]
B. Performance:  Requirements at this level to be specified
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C. Interface:
1.4.1.211 Requirements at this level to be specified
1.4.1.212 Sections 60.131 through 60.134 specify minimum criteria for the design of the
Eeologic repository operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives ... (10 CFR 60.130]
(g) Underground facility ventilation. The ventilation system shall be designed to: ...

(3) Separate the ventilation of excavation and waste emplacement areas.

[10 CFR 60.133]

1.4.1.201 Requirements at this level to be specified
1.4.1.202 Requirements at this level to be specified
1.4.1.203 Requirements at this level to be specified
1.4.1.204 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologlc repository operations area, These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safe§¥ features in a specific facility needed to achieve the
performance objectives ... [10 60.130]
(g) Underground facility ventilation. The ventilation system shall be designed to:
(3) Separate the ventilation of excavation and waste emplacement areas.
[10 CFR 60.133]
14.1.205 (a) DOE shall maintain records of construction of the geologic repository
operations area in a manner that ensures their useability for future generations in
accordance with Section 60.51(a)(2).
(b) The records required under paragraph (a) shall include at least the following:

1) Surveys of the underground facility excavations, shafts, and boreholes referenced
to readily identifiable surface features or monuments;

2) A description of the materials encountered;

3) Geologic maps and geologic cross sections;

4) Locations and amount of seepage;

5) Details of equipment, methods, progress, and sequence of work;

6) Construction problems;

7) Anomalous conditions encountered,

8) Instrument locations, readings, and analysis;

9) Location and description of structural support systems;

10) Location and description of dewatering systems; and

11) Details, methods of emplacement, and location of seals used.
[10 CFR 60.72]
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Table F1.4.1.2.1 Function Description: Construct Subsurface Openings

L

Function ID Number: 14.1.2.1

II. Function Title: Construct Subsurface Openings
II1. Function Definition:

To continue and complete the excavation and stabilization of all necessary subsurface
openings required for supporting waste handling e?stems after the start of repository
operations and to install any support services needed for these operations.

The time period covered under this function is from the start of waste receipt at the
geologic repository 1o the time when the need for construction of such openings ceases
prior to the permanent closure of the repository.

IV. Interfaces:

A. Inputs:

1.4.1.2.111 Site From: Controlled Area

B. Outputs

14.1.2.101 Rock_Samples To: Outside System Boundary
1.4.1.2.102 Lost Flui To: Accessible Environment
1.4.1.2.103 Excavated Rock To: Function 1.4.1.2.2

1.4.1.2.104 Subsurface Openings To: ftznfgon 1.4.1.2.5/1.4.1.1/14.1.3/
14.1.2.105  Records To:  Function 14.1.4

1.4.1.2.106 Site-Generated Waste To: Function 14.1.4

(Non-Rad)

V. Function Requirements:

A. Constraints:

1.4.1.2.1C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologlc repository operations area. These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any

obligation to provide such safengeatures in a specific facility needed to achieve the
performance objectives .... [10 CFR 60.130]

(e) Underground openings ...

(2) Openings in the underground facility shall be designed to reduce the
tential for deleterious rock movement or fracturing of overlying or

surrounding rock.
[10 CFR 60.133]

1.4.1.2,1C2 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologlc r%gos.nqry operations area. These design Criteria are not intended to be austive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safc&fcatur& in"a specific facility needed to achieve -the
performance objectives ... [10 CFR 60.130]

(f) Rock excavation. The design of the underground facility shall incorporate
excavation methods that will limit the potential for creating a preferential pathway

for groundwater to contact the waste packages or radionuclide migration to the
accessible environment.
{10 CFR 60.133]

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified
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Table F1.4.1.2.1.1 Function Description: Excavate Subsurface Openings

1. Function ID Number: 14.1.2.1.1
II. Function Title: Excavate Subsurface Openings
II1. Function Definition:

To continue and comﬁlnete excavation of all necessary subsurface openings required for
supporting waste-handling systems after start of repository operations.

The time period covered under this function is from the start of waste receipt at the
§eologic repository to the time when the need for excavation of such openings ceases prior
o the permanent closure of the repository. .

IV. Interfaces:

A. Inputs:

14.1.2.1.111 Site From: Controlled Area

B. Outputs

14.1.2.1.101 Rock Samples To: Outside S¥stem Boundary

1.4.1.2.1.102 Excavated Rock To: Function 14.1.2.2

14.1.21.103 gnsupponed SubsurfaceTo: Function 1.4.1.2.1.2

enings

1.4.1.2.1.104 Lgst thxids To: Accessible Environment

1.41.2.1.105 Site Generated Waste To: Function 14.1.4
Non-Rad)

1.4.1.21.1.06 ust To: Accessible Environment

V. Function Requirements:
A. Constraints: Requirements at this level to be specified
B. Performance:  Requirements at this level to be specified

C. Interface:

1.4.1.2.1.111 Requirements at this level to be specified

1.4.1.2.1.101 Requirements at this level to be specified

1.4.1.2.1.102 Rock dust and gas hazards; controls.

The dust resulting from drilling in rock shall be controlled by the use of permissible dust
collectors, or by water or water with a wettin aicgn. or by ventilation, or by any other
method or device approved by the Secretary (of Labor) which is at least as effective in
controlling such dust.” Respiratory equipment aqProved by the Secretary (of Labor) and the
Secretary of Health and Human Services shall be provided persons exposed for short
periods o inhalation hazards from gas, dusts, fumes or mist. When the exposure is for
gzolonged periods, other measures 10 protect such persons or to reduce the hazard shall

taken.
[30 USC 801 et.seq., Section 844]

1.4.1.2.1.103 Requirements at this level to be specified
1.4.1.2.1.104 Requirements at this level to be specified
1.4.1.2.1.105 Requirements at this level to be specified
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Table F1.4.1.2.1.2 Function Description: _Stabilize Subsurface Openings

I. Function ID Number: 14.1.2.1.2
II. Function Title: Stabilize Subsurface Openings
H1. Function Definition:
To continue and complete stabilization (ground support) as necessary excavated subsurface
nings required for supporting waste-handling systems, and, if necessary, retrieval systems,
er start of repository operations. .
The time period covered under this function is from the start of waste receipt at the
logic repository to the time when the need for stabilization of such openings ceases prior
0 the permanent closure of the repository.

IV. Interfaces:

A. Inputs:

14.1.2.1.211 Unsupported Subsurface  From: Function 1.4.1.2.1.1

14.1.2.1.212 Ground Support MaterialS From: Outside System Boundary

B. Outputs:

14.1.2.1.201 Site Generated Waste To: Function 14.1.4

1.4.1.2.1.202 Stabilized Subsurface To: Function 1.4.1.2.1.3
Openings

14.1.2.1.203 Records To: Function 1.4.1.4

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.1.3 Function Description: Install Operational Support Services

I. Function ID Number: 141213
II. Function Title: Install Operational Support Services
I11. Function Definition:

To continue and complete installation of necessary operational support services during the
construction of such openings afier start of repository operations.

The time period covered under this function is from the start of waste receipt at the
geologic repository to the time when the needed construction of such openings is completed
prior to permanent closure of the repository.

IV. Interfaces:

A. Inputs:
14.1.2.1311 Stabilized Subsurface From: Function 1.4.1.2.1.2
Openings
B. Outputs:
14.1.2.1.301  Subsurface Openings To: Function 1.4.1.1/1.4.1.3/1.4.1.2.5
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V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.2 Function Description: Handle/Process Excavated Rock

1. Function ID Number: 14.1.2.2
I. Function Title: Handle/Process Excavated Rock
1. Function Definition:

To provide for loading, processing, transferring, and unloading excavated rock from new
subsurface openings in the geologic repository.

The time period covered under this function s from the start of repository operations to
the time when all the needed subsurface openings have been excavated prior to the closure
of geologic repository.

IV. Interfaces:

A. Inputs:

1.4.1.2.211 Excavated Rock From: Function 1.4.1.2.1

B. Outputs:

1.4.1.2.201 Excavated Rock To: Function 1.4.1.2.3/1.4.1.2.4
1.4.1.2.202 Dust To: Accessible Environment
1.4.1.2.203 Noise To: Accessible Environemnt

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.2.1 Function Description: Load Excavated Rock

1. Function ID Number: 14.1.2.2.1
II. Function Title: Load Excavated Rock
II1. Function Definition:

To provide for loading excavated rock for further handling/processing from the newly
excavated subsurface openings in the geologic repository.

The time period covered under this function is from the start of repository operations to
the time when all needed subsurface openings have been excavated prior 10 the closure of
the geologic repository.

IV. Interfaces:
A. Inputs:

14.1.2.2.111 Excavated Rock From: Function 1.4.1.2.1
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B. Outputs:

1.4.1.2.2.101 Noise To: Accessible Environment
1.4.1.2.2.102 Dust To: Accessible Environment
1.4.1.2.2.103 Excavated Rock To: Function 1.4.1.2.2.2/1.4.1.2.23

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.2.2 Function Description: Process Excavated Rock

1. Function ID Number: 14.1.222
. Function Title: Process Excavated Rock
II1. Function Definition:

To provide for processing (such as sizing) of the excavated rock for further handling, from
the newly excavated subsurface openings in the geologic repository.

The time period covered under this function is from the start of repository operations to
the time when all needed subsurface openings have been excavated prior to the closure of
the geologic repository.

IV. Interfaces:
A. Inputs:
1.4.1.2.2.211 Excavated Rock From: Function 1.4.1.2.2.1
B. Outputs:
14.1.2.2.201 Dust To: Accessible Environment
1.4.1.2.2.202 Noise To: Accessible Environment
14.1.2.2.203 [Sized Rock] To: Function 1.4.1.2.2.3

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.2.3 Function Description: Transfer Excavated Rock

1. Function ID Number: 14.1.223
II. Function Title: Transfer Excavated Rock
1. Function Definition:

To provide for transferring excavated rock (sized if req‘gired) between points from the newly
excavated subsurface openings in the geologic repository.

The time period covered under this function is from the start of recgositoxy operations to
the time when all needed subsurface openings have been excavaled prior to the closure
of the geologic repository.

IV. Interfaces:

A. Inputs:
1.4.1.2.2.311 Ewed Rock From: Function 1.4.1.2.2.2
1.4.1.2.2.312 cavated Rock From: Function 1.4.1.2.2.1
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B. Outputs: »
1.4.1.2.2.301 Dust To: Accessible Environment

1.4.1.2.2.302 Noise To: Accessible Environment
1.4.1.2.2.303 Excavated Rock To: Function 14.1.2.24

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.2.4 Function Description: Unload Excavated Rock

1. Function ID Number: 14.1.2.24
II. Function Title: Unload Excavated Rock
III. Function Definition:

To provide for unloading the excavated rock after transfer from the newly excavated
subsurface openings in the geologic repository.

The time period covered under this function is from the start of reegosigory operations to
the time when all needed subsurface openings have been excavated prior to the closure
of the geologic repository.

IV. Interfaces:
A. Inputs:
1.4.1.2.24]11 Excavated Rock From: Function 1.4.1.2.2.3
B. Outputs:
14.1.2.2401 Noise To: Accessible Environment
14.1.2.2.402 Excavated Rock To: Function 1.4.1.2.3/1.4.1.2.4
1.4.1.2.2403 Dust To: Accessible Environment

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.3 Function Description: Store/Dispose Excavated Rock

1. Function ID Number: 14.1.23
H. Function Title: Store/Dispose Excavated Rock
II1. Function Definition:

To provide for surface storage and/or disposal of excavated rock resulting from the newly
created subsurface openings in the geologic repository.

The time period covered under this function is from the start of repository operations to
the time when all subsurface openings have been excavated and disposal (if required) of the
stored rock has been accomplished.
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IV. Interfaces:

A. Inputs:

14.1.2311 Excavated Rock From: Function 1.4.1.2.2
B. Outputs:

1.4.1.2.301 Excavated Rock To: Function 1.4.1.2.4/

Outside System Boundary
V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.4 Function Description: Handle/Process Backfill Material

1. Function ID Number: 14.1.24
II. Function Title: Handle/Process Backfill Material
I11. Function Definition:

To provide for necessary equipment and facilities for processing, loading, unloading, and

transferring backfill material. Backfill materials will be processed either from excavated
subsurface rock or from other external materials, for use as backfill for the subsurface

openings.

The time period covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure

of the geologic repository.

IV. Interfaces:
A. Inputs:
14.1.2.411 Excavated Rock From: Function 1.4.1.2.2/1.4.1.23
14.1.2412 [Additional Backfill Material] From: Outside System Boundary
B. Outputs:
14.1.2.401 rocessed Backfill Material]  To: Function 1.4.1.2.5
1.4.1.2.402 oise To: Accessible Environment
1.4.1.2.403 Dust To: Accessible Environment

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.4.1 Function Description: Load Backfill Material

I. Function ID Number: 14.1.24.1
II. Function Title: Load Backfill Material
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II1. Function Definition:

To provide for loading either the excavated rock sfrom storage) or other external materials
for Yurther processing/handling for use as backfil for the subsurface openings.

The time %eriod covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure
of the geologic repository.

IV. Interfaces:
A. Inputs:
1.4.1.24.111 Excavated Rock From: Function 14.1.2.2/14.12.3
14.1.24.112 [Additional Backfill Material] From: Outside System Boundary
B. Outputs: |
1.4.1.2.4.101  Backfill Material To: Function 1.4.1.2.4.2/1.4.1.243
14.1.24102 Dust To: Accessible Environment
1.4.12.4103 Noise To: Accessible Environment

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.4.2 Function Description: Process Backfill Material

1. Function ID Number: 1.4.1.24.2

II. Function Title: Process Backfill Material

II1. Function Definition:
To provide for processing (pre:paring{1 backfill material for further handling either from
excavated rock (from storage) or other external materials for use as backfill for the
subsurface openings.
The time period covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior tostart of closure
of the geologic repository.

IV. Interfaces:

A. Inputs:

1.4.1.2.4.211 Backfill Material From: Function 1.4.1.2.4.1

B. Outputs:

1.4.124201 Dust To: Accessible Environment
1.4.1.24202 Noise To: Accessible Environment

14124203 [Processed Backfill Material] To:  Function 1.4.1.24.3
V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.4.3 Function Description: Transfer Backfill Material

1. Function ID Number: 1.4.1.24.3
I1. Fonction Title: Transfer Backfill Material
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IT1. Function Definition:

To_provide for facilities for transferring backfill material (processed or otherwise) between
points for use as backfill for the subsurface openings.

The time period covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure
of the geologic repository.

IV. Interfaces:
A. Inputs:
1.4.1.2.4.311 g’arocssed Backfill Material] From: Function 1.4.1.2.4.2
1.4.1.24.312 ckfill Material From: Function 1.4.1.24.1
B. Outputs:
14.1.24301 Dust To: Accessible Environment
1.4.1.24302 Noise To: Accessible Environment

1.4.1.24303 [Processed Backfill Material] To: Function 1.4.1.24.4
V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.4.4 Function Description: Unload Backfill Material

1. Function ID Number: 141244
I1. Function Title: Unload Backfill Material
II1. Function Definition:

To provide for unloading the backfill material (processed or otherwise) for use as backfill
for the subsurface openings.

The time period covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure
of the geologic repository.

IV. Interfaces:
A. Inputs:

1.4.1.2.4.411 [Processed Backfill Material] ~ From: Function 1.4.1.2.4.3

B. Outputs:

14124401 Dust To:  Accessible Environment
14.1.24402 Noise . To: Accessible Environment
1.4.1.24403  [Processed Backfill Material]  To: Function 1.4.1.2.5

V. Function Reguirements: Requirements at this level to_be specified
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Table F1.4.1.2.5 Function Description: Backfill Subsurface Openings

1. Function ID Number: 1.4.1.25

. Function Title: Backfill Subsurface Openings

IIL. Function Definition:
To provide for backfilling of the geologic repository.
The time period covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure
of the geologic repository.

IV. Function Interfaces:

A. Inputs:

1.4.1.2.511 Processed Backfill Material From: Function 1.4.1.24
14.1.2512 Subsurface Openings From: Function 14.1.2.1

B Outpﬁts

1.4.1.2.501 Dust To: Accessible Environment
1.4.1.2.502 Noise To: Accessible Environment
14.1.2.503 [Backfilled Subsurface To: Function 1.4.1.3

Openings]
V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.2.5.1 Function Description: Prepare Subsurface Openings For Backfill

1. Function ID Number: 1.4.1.2.5.1
II. Function Title: Prepare Subsurface Openings for Backfill
I1. Function Definition:

To take necessary measures for pregaring the subsurface openings for backfilling prior to
the start of permanent closure of the repository.

The time period covered under this function is from the start of repository operations 10
the time when all selected subsurface openings have been backfilled prior to’start of closure
of the geologic repository.
IV. Function Interfaces:
A. Inputs:
1.4.1.2.5.111 Subsurface Openings From: Function 14.1.2.1
B. Outputs:
1.4.125.101 Prepared Subsurface Openings To: Function 1.4.1.2.5.2

V. Function Requirements: Requirements at this level to be specified
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Table F1.4.1.2.5.2 Function Description: Emplace Backfill

I. Function ID Number: 14.1.25.2
II. Function Title: Emplace Backifill
I11. Function Definition:

To provide for emplacing backfill material in the subsurface openings of the geologic
repository prior to the start of permanent closure of the repository.

The time gcriod covered under this function is from the start of repository operations to
the time when all selected subsurface openings have been backfilled prior to start of closure
of the geologic repository.

IV. Function Interfaces:

A. Inputs:
1.4.1.2.5.211 Prepared Subsurface OPenin From: Function 1.4.1.2.5.1
1.4.1.2.5.212 LProoessed Backfill Ma erial]gs From: Function 1.4.1.2.4
1.4.1.2.5.213 rocessed Backfill Data From: 1.4.3 Subfunction(s)
B. Outputs:
14125201 [Backfilled Subsurface Openings]  To: 1.4.13

V. Function Requirements:
A. Constraints:

1.4.1.252C1 (c) A backfill test section shall be constructed to test the effectiveness of
backfill placement and compaction procedures against design requirements before permanent

backfill placement is begun.
[10 CFR 60.142]

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

Table F1.4.1.3 Function Description: Close Geologic Repository

1. Function ID Number: 14.13
I1. Function Title: Close Geologic Repository
HI. Function Definition:
To permanently close the geologic repository for human access by: closin subsurface

openings; decommissioning the surface facilities; and establishin institutional barriers.
penings 8

The time geriod covered under this function is from the date of receipt of the license
amcglqrggg for closure of the geologic repository until the last institutional barrier is
established.

*Permanent closure® means final backfilling of the underground facility and the sealing of
shafts and boreholes. [10 CFR 60.2]

*... and permanent closure, which includes sealing of shafts. Permanent closure represents

the end of active human intervention with respect to the engineered barrier system. [10
CFR 60.102(d)}
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IV. Function Interfaces:

A. Inputs
14.1311 Subsurface Openings From: Function 1.4.12
1.4.1.312 Surface Areas From: Function 14.1.1
14.1313 Elmlaced Waste Packages From: Function 1.4.1.1
14.1.314 Intake Air From: Function 14.14
B. Outputs:
14.1.301 Site Generated Waste To: Function 1.4.1.4
1.4.1.302 Institutional Barriers To: Function 1.4.2 (Resource
14.1.303 Engineered Barriers To: Function 1.4.2 urce
1.4.1.304 Sealed Accesses/Boreholes To: Function 1.4.2 (Resource
1.4.1.305 Exhaust Air To: Function 1.4.1.

V. Function Requirements:
A. Constraints:

1.4.13C1 (b) If necessary, so as to take into account the environmental impact of any
substantial changes in the permanent closure activities pro to be carried out or an
significant new information regardm% the environmental impacts of such closure, DOE sha

impact statement and submit such statement, as

also supplement its environmenta
supplemented, with the application for license amendment.

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

[10 CFR 60.51)

Table F1.4.1.3.1 Function Description: Close Subsurface Openings

1. Function ID Number: 1.4.13.1
II. Function Title: Close Subsurface Openings
111. Function Definition:

*Closure” means final backfilling of the remaining open operational areas of the
underground facility and boreholes after the termination of waste emplacement, culminating

in the sealing of shafts. [10 CFR 960.2

The time period covered under this function is from the date the license amendment to
close the geologic repository is received to the time when the last access/borehole is sealed.

IV. Function Interfaces:

A. Inputs

14.1.3.111 rocessed Backfill Material]  From: Function 1.4.1.2.4
1.4.1.3.112 mﬁglced Waste Package From: Function 14.1.1
14.13.113 Sealing Materials From: Outside System Boundary
1.4.13.114 Subsurface Openings From: Function 1.4.12
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B. Outputs:

14.1.3.101 [PostClosure Performance To: Function Outside System Boundary
Monitoring System .

1.4.13.102 Sealed Accesses/Boreholes To:  Function 1.4.2/1.43

1.4.1.3.103 Site Generated Waste To: Function 1.4.1.4

1.4.1.3.104 Records To: Function 1.4.13.3

1.4.1.3.105 Salvaged Equipment To: Outside System Boundary

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.1.1 Function Description: Remove Underground Equipment

1. Function ID Number: 14.13.1.1 _
II. Function Title: Remove Underground Equipment
I11. Function Definition:

To provide for removing underground equi&mem from the subsurface openings after the
receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic repository is received 1o the time when the last access/borehole is sealed.

IV. Function Interfaces:
A. Inputs:
1.4.1.3.1.111 Subsurface Openings From: Function 1.4.1.2.1
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B. Outputs:

1.4.1.3.1.101  Salvaged Equipment To: Qutside System Boundary
1.4.13.1.102 Site Generaled Waste To: Function 14.14
1.4.13.1.103 Records To: Function 1.4.1.33
1.4.1.3.1.104  Prepared Subsurface Openings To: Function 1.4.1.3.1.2
1.4.1.3.1.105  Accesses/Boreholes To: Function 1.4.1.3.13

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.1.2 Function Description: Backfill Subsurface Openings

1. Function ID Number: 14.13.1.2
II. Function Title: Backfill Subsurface Openings
III. Function Definition:

To provide for backfilling subsurface openings after the receipt of the license amendment

to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic repository is received to the time when the last access/borehole is sealed.

IV. Interfaces:
A. Inputs:
14.1.3.1.211 Prepared Subsurface Openings From: Function 1.4.1.3.1.1
14.1.3.1.212 rocessed Backfill Material]” From

14131213 mplaced Waste Packages From: Function 1.4.1
B. Outputs:

1.4.13.1.201 Records To: Function 1.4.1.3.3
1.4.13.1.202 Engineered Barriers To: Funclt?xll 31.14;‘2 (Resource)/

V. Function Requirements:
A. Constraints:

1.4.1.3.1.2C1 (c) A backfill test section shall be constructed to test the effectiveness of
backfill placement and compaction procedures against design requirements before permanent

(10 CFR 60.142]

backfill ‘placement is begun.

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified
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Table F1.4.1.3.1.3 Function Description: Emplace Seals

I. Function ID Number: 14.13.13
II. Function Title: Emplace Seals
I11. Function Definition:

To provide for emplacing seals in the accesses/boreholes of the geologic repository after the
receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic repository is received to the time when the last access/borehole is sealed.

IV. Interfaces:

A. Inputs:

14.1.3.1.311 Accesses/Boreholes From: Function 1.4.1.3.1.1
14.1.3.1.312 Sealing Materials From: Outside System Boundary
1.4.1.3.1.313 Seals Data From: 1.4.3 Subfunction(s)

B. Outputs:

14.1.3.1.301 Sealed Accesses/Boreholes To: Function 1.4.2 éRmource)
14.1.3.1.302 Records To: Function 1.4.1.3.3

V. Function Requirements:
A. Constraints:
1.4.1.3.1.3C1 (a) DOE shall maintain records of construction of the geologic repository
operations area in_a manner that ensures their useability for future generations in
accordance with 60.51(a)(2).
(b) The records required under paragraph (a) shall include at least the following: ...
11) Details, methods of emplacement, and location of seals used.

[10 CFR 60.72]

1.4.1.3.1.3C2 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic reposnog operations area. These design criteria are not intended to be
exhaustive, however. Omissions in 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives. ... [10 CFR 60.130]

(b) Selection of materials and placement methods. Materials and placement methods for
seals shall be selected to reduce to the extent practicable:

(1) The potential for creating a preferential pathway for ground water to contact
the waste packages or

(2) for radionuclide migration through existing pathways.

[10 CFR 60.134]
14.1.3.1.3C3 (d) Test sections shall be established to test the effectiveness of borehole
and shaft seals before full-scale operation proceeds to seal boreholes and shafts.

' [10 CFR 60.142]
B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified
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Table F1.4.1.3.1.4 Function Description: Implement Postclosure Monitoring

L

Function ID Number: 14.13.14

II. Function Title: Implement Postclosure Monitoring

IT1. Function Definition:

_means for conducting such monitoring will not degr
ikin

To provide for implementin tclosure monitoring plans of the logic reposito
desc]r)ibed in the licgnsc amcngaxggrsn to close the geolggig repository. geolol! g

The time period covered under this function is from the date the license amendment to
close the geologic repesitory is received to the time the last access/borehole is sealed.

Part 60 currently requires DOE to carry out a_performance confirmation program which
is to continue until Tepository closure.” Part 60 does not now requireé monioring after
repository closure because of the likelihood that post-closure monitoring of the underground
facility would degrade reggsnory performance. The Commission proposes to add a new
Section 60.144 10 Part which would require post-closure monitoring of reposito
characteristics provided that such monitoring can be expected to provide materi
confirmatory information regarding long-term reposno?' performance and provided that the
e repository performance. [10 CFR

a
60 Proposed Rulemaking: 51FR 22288 (June 19, 986)]

IV. Interfaces:
A Inputs:
1.4.1.3.1.411 Engineered Barriers From: Function 1.4.1.3.1.2
B. Outputs:
1.4.13.1.401 Records To: Function 1.4.13.3
1.4.13.1.402 PostClosure Performance To: 1.4.3 Subfunction(s)

Monitoring System

V. Function Requirements: Requirements at this level to be specified
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Table F1.4.1.3.2 Function Description: Decommission Surface Facilities

I. Fuonction ID Number: 14.13.2
. Function Title: Decommission Surface Facilities
II1. Function Definition:

This function starts at the receipt of the license amendment to close the repository and
ends when the site is reclaimed.

*Decommissioning” means the permanent removal from service of surface facilities and
components necessary for preclosure operations only, after refosgga closure, in accordance
with regulatory requirements and environmental policies. [10 960.2]

IV. Interfaces:
A. Inputs:
1.4.1.3.211 Surface Facilities From: Function 14.1.1
14.13.212 Offsite Facilities From: Outside System Boundary
B. Outputs
1.4.1.3.201 Site Generated Waste To: Function 14.1.4
1.4.1.3.202 Reclaimed Areas To: Function 1.4.1.3.3
1.4.1.3.203 Salvaged Equipment To: Outside System Boundary
1.4.1.3.204 Records To: Function "14.1.3.3

V. Function Requirements:
A. Constraints:
1.4.1.3.2C1 Se) Consideration of decommissioning. The surface facility shall be designed
to facilitate decontamination or dismantlement to the same extent as would be required,
under other parts of this chapter, with respect to equivalent activities licensed thereunder.

[10 CFR 60.132]

B. Performance:  Requirements at this level to be specified
C. Interface: Requirements at this level to be specified

Table F1.4.1.3.2.1 Function Description: Decontaminate Facilities

I. Function ID Number: 1.4.13.2.1
II. Function Title: Decontaminate Facilities
I11. Function Definition:

*Decontamination”, the act of removing a chemical, biological, or radiological contaminant
from, or neutralizing its potential effect on, a person, 0 ject or environment by washing,
chemical action, mechanical cleaning, or other techniques. '{DOE Order 6430.1A, Glossary

The time period covered under this function is from the date the license amendment to

close the geologic repositog is received to the time when the decommissioning of the
surface facilities is completed.
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IV. Interfaces:

A. Inputs:

1.4.1.3.2111 Contaminated Surface Facilities From: Function 14.1.1

B. Outputs:

1.4.1.3.2.101 Site Generated Waste To: Function 1.4.1.4
Rad, Non-Rad .

1.4.1.3.2.102 ntaminated Surface Facilities To: Funcithmll.3 %3.1.3.2.2/

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.2.2 Function Description: Dismantle Facilities

1. Function ID Number: 14.13.22
II. Function Title: Dismantle Facilities
II1. Function Definition:

To provide for dismantling strip{aing) surface facilities of the geologic repository after the
receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic reposuog is received to the time when the decommissioning of the
surface facilities is completed.

IV. Interfaces:
A. Inputs:

1.4.1.3.2.2]1 Decontaminated Surface Facilities From: Function 1.4.1.3.2.1
1.4.1.3.2.212 Uncontaminated Surface Facilities From: Function 1.4.1.1

1.4.1.3.2.213 Offsite Facilities From: Outside System Boundary
B. Outputs:

1.4.1.3.2.201 Dismantled facilities] To: Function 1.4.1.3.2.3
1.4.1.3.2.202 ite Generated Waste To: Function 14.14

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.2.3 Function Description: Remove Facilities

1. Function ID Number: 14.1.323
II. Function Title: Remove Facilities
II1. Function Definition:

To provide equipment and facilities for removal all relevant surface facilities of the geologic
repository after the receipt of license amendment to close the geologic repository.
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The time period covered under this function is from the date the license amendment to
close the geologic repository is received to the time when the decommissioning of the
surface facilities is completed.

IV. Interfaces:
A. Inputs:
14.1.3.2.311 Dismantled Facilities From: Function 1.4.13.2.2
14.132.312 ll?egiingamjnated Surface From: Function 1.4.1.3.2.1
acilities
14.132318 }:_an?n.taminated Surface From: Function 14.1.1
acilities
14.13.2314 Offsite Facilities From: Outside System Boundary
B. Outputs: .
1.4.1.3.2301 Site Generated Waste To: Function 1.4.1.4
d, Non-Rad) .
1.4.1.3.2.302 lzvgged Equipment To: Outside System Boundary
14.1.3.2303 Razed Onsite/Offsite Areas To: Function "1.4.1.3.24

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.2.4 Function Description: Reclaim Areas

I. Function ID Number: 14.13.24
I1. Function Title: Reclaim Areas

II1. Function Definition:

To g_rqvide for returning the geologic repository site as nearly as practical, to its original
condition after the receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic r:gosxtory is received 10 the time when decommissioning of the surface
facilities is completed.

IV. Interfaces:

A. Inputs:

1.4.1.3.2411 Razed Onsite/Offsite Areas From: Function 1.4.1.3.23
B. Outputs:

14133480 ReGR AT T Function 14133

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.3 Function Description: Establish Institutional Barriers

1. Function ID Number: 14.133
II. Function Title: Establish Institutional Barriers
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II1. Function Definition:

*Passive institutional control” means: (1) Permanent markers at a disposal site, (2) public
records and archives, 3g£0vemmem.ownershnp and regulations regarding land or resource
use, and (4) other met of preserving knowledge about the location, design, and contents
of a disposal system. [40 191.12%0:)]

*Active institutional control" means: (1) Controlling access to a disposal site by any means
other than passive institutional controls; (2) performing maintenance operations or remedial
actions at a site, (3) controlling or cleaning up releases from a site, or (4) monitoring
parameters related 10 disposal system performance. {40 CFR 191.12(i')]

License conditions shall include items in the following categories:

(5) Controls to be applied to restricted access and to avoid disturbance to the
controlled area and to areas outside the controlled arca where conditions may affect
isolation within the controlled area. [10 CFR 60.43 (b)}

Appropriate controls shall be established outside of the controlled area. DOE shall exercise
any jurisdiction and control over surface and subsurface estates necessary 0 prevent adverse
human actions that could significantly reduce the geologic repository’s ability to achieve
isolation. The rights of D may take the form of appropriate pOSsesSOTy Interests,
s:‘%n{xztixgbe)si, or withdrawals from location or patent under the general mining laws. [10 CFR

This_function begins at the receipt of the license amendment to close and ends when the
last institutional barrier system is emplaced.

IV. Interfaces:

A. Inputs:

14133k R From: Function 14131/
1413313 Markers/Monuments From: lotéx?c,lg System Boundary
B. Outputs:

1.4.1.3.301 Institutional Barriers - To: Function 1.4.2 (Resource)

V. Function Requirements:

A. Constraints:

1.4.1.3.3C1_(a) DOE shall submit an application to amend the license prior to permanent
closure. The submission shall consist of an update of the license application submitted
under Sections 60.21 and 60.22, including:

(2) A detailed description of the measures to be employed - such as land use
controls, construction of monuments, and preservation of records - to regulate or
revent activities that could impair the long-term isolation of emplaced waste within
he geologic repository and to assure that relevant information will be preserved
for the us€ of future generations. As a minimum, such measures shall ‘include -
i) Identification of the controlled area and geologic repository operations area
y monuments that have been designed, fabricated, and emplaced to be as
permanent as is practicable; and

(i) Placement of records in the archives and land records systems of local State,
and Federal government a%encm, and archives elsewhere in the world, that
would be likely to be consulted by potential human intruders - such records 10
identify the location of the Feolo ic r:&osxtoq operations area, including the
underground facility, boreholes and shafts, and the boundaries of the controlled
area, and the nature and hazard of the waste.

[10 CFR 60.51]

B. Performance:  Requirements at this level to be specified
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C. Interface: Requirements at this level to be specified

Table F1.4.1.3.3.1 Function Description: Establish Active Controls

1. Function ID Number: 14.13.3.1
1. Function Title: Establish Active Controls
1. Function Definition: .

To provide for the establishment of active institutional controls at the geologic repository
site after receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic repository is received to the time when the last institutional barrier
system is emplaced.

IV. Interfaces:
A. Inputs:
1.4.1.33.111 Control System From: Outside System Boundary
1.4.1.3.3.112 Reclaimed Areas From: Function 1.4.1.3.2
B. Outputs:
1.4.1.33.101  Active Controls To: Outside System Boundary/

(Institutional Barriers) 1.4.2 (Resource)
V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.3.3.2 Function Description: Establish Passive Controls

1. Function ID Number: 1.4.1.33.2
II. Function Title: Establish Passive Controls
111. Function Definition:

To provide for the establishment of passive institutional controls at the geologic repository
site after receipt of the license amendment to close the geologic repository.

The time period covered under this function is from the date the license amendment to
close the geologic repository 1s received to the time when the last institutional barrier
system is emplaced.

IV. Interfaces:

A. Inputs:

14.1.33.211 Reclaimed Areas From: Function 14.13.2
14.1.33.212 Markers/Monument From: Outside System Bounda
14133213  Records From: Function "14.13.1/1.4.13.2
B. Outputs:

1.4.133201 Permanent Markers/ To: Function 1.4.2 (Resource)

Monuments .
(Institutional Barriers)
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1.4.13.3.202 Land Use Controls To: Function 1.4.2 (Resource)
&Instituuonal Barriers)

1.4.1.3.3.203 ecords (Archived) To: Function 1.4.2 (Resource)
(Institutional Barriers)

V. Function Regquirements:
A. Constraints:
1.4.1.3.3.2C1 A description of the controls that the applicant will apply to restrict access
and to regulate land use at the site and adjacent areas, including a conceptual design of
monuments which would be used to identify the controlled area after permanent closure.
[10 CFR 60.21(c)(8)]
B. Performance:  Requirements at this level to be specified

C. Interface: Requirements at this level to be specified

Table F1.4.1.4 Function Description: Support Geologic Repository Operations

1. Function ID Number: 14.14
I1. Function Title: Support Geologic Repository Operations
II1. Function Definition:

To provide necessary operational and administrative support for operating and maintaining
the geologic repository.

This function begins at the time the waste is received at the repository and ends when the
NRC terminates the DOE’s license.

IV. Interfaces:

A. Inputs
14.1411 Site Generated Waste From: Function 14.1.1/1.4.12/14.13
1.4.1412 Exhaust Air From: Function 1.4.1.1/1.4.1.2/1.4.1.3
1.4.1.413 Records (Verified) From: Function 1.4.1.1/14.1.2
14.1.414 Waste Container From: Outside System Boundary
1.4.1415 Intake Air From: Accessible Environment
B. Outputs
1.4.1.401 Disposed Site Generated To:  Outside System Boundary
14.1.402 Utilities, Operational & To: Function "1.4.1.1 (Resources

Administrative Support Function 1.4.1.2 (Resources)/

. 1.4.1.3 (Resources
1.4.1.403 Operations Data To: Function 14.3
1.4.1.404 Intake Air To: Function 1.4.1.2
Function 1.4.13

1.4.1.405 Waste Container To: Function 1.4.1.1
1.4.1.406 Exhaust Air To: Accessible Environment
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Table F1.4.1.4.1 Function Description: Provide Utility Services

I. Function ID Number: 14.14.1
II. Function Title: Provide Utility Services
II1. Function Definition:
To provide utilities, including ventilation, communications, water, power, fllumination, and

on-site transportation in support of geologic repository operations. Ongoing maintenance
of utilities ispgot included &pothis 1‘u§1ctiox§l (Seepofznct%npf&l.‘w). gomne

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.4.1C1 (b)(5) Utility services.

(i) Each utility service system that is important to safety shall be designed so, that
essential safety functions can be performed under both normal and accident
conditions.

(i) The utility services important to safety shall include redundant systems to the
€xtent necessary 10 maintain, with adequate capacity, the ability to perform their
safety functions.

(iii) Provisions shall be made so that, if there is a loss of the prima?cclectri.c T
source or circuit, reliable and timely emergency power can provided to
instruments, utility service systems, and operating systems, including alarm systems,

important 10 safety. [10 CFR 60.131]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.1.1 Function Description: Provide Ventilation (HVAC)

1. Function ID Number: 14.14.1.1
II. Function Title: Provide Ventilation (HVAC)
1. Function Definition:
To install and operate ventilation utilities for both surface and subsurface areas in support

of geologic repository operations. This function includes any necessary conditioning of air
and monitoring of ventilation systems.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
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V. Function Requirements:
A. Constraints:
1.4.1.4.1.1C1 (b) Surface facility ventilation. Surface facility ventilation systems supporting
waste transfer, inspection, decontamination, processing, or packaging shall be designed to
rovide ;:rotecuon against radiation exposures and offsite releases as provided in Section

111(a
¢ [10 CFR 60.132]

{64.1.4.1.1C2 () Underground facility ventilation. The ventilation system shall be designed

g) Control the transport of radioactive particulates and gases within and releases
om the underground facility in accordance with the pérformance objectives of
Section 60.111(5,

(2) Assure continued function during pormal operations and under accident
conditions; and

(3) Separate the veatilation of excavation and waste emplacement areas.
[10 CFR 60.133]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.1.2 Function Description: Provide Communications

1. Function ID Number: 1.4.14.12
II. Function Title: Provide Commuanications
II1. Function Definition:

To install and operate communication services in support of geologic repository operations,
including establishing connections as needed with external communication systems.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:
1.4.1.4.12C1 (e)(1) Each guard or watchman on duty shall be capable of maintaining

continuous communication ‘with an individual in a contmugusl¥ manned central alarm
station within the protecied area, who shall be capable of calling for assistance from other

guards and watchmen and from focal 1aw enforcement authorities.

(2) The alarm stations required by paragraph (d)(1) of this section shall have conventional
telephone service for communicaiion with the law enforcement authorities as described in
paragraph (e)(1) of this section.

(3) To _provide the capability of continuous communication, two-way radio voice
communication shall be established in addition to conventional telephone service between
local law enforcement authorities and the facility and shall terminate at the facility in a
continuously manned central alarm station withid the protected area.

(4) All communications equipment, including offsite equipment, shall remain operable from
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independent power sources in the event of loss of primary power.
[10 CFR 73.50]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.1.3 Function Description: Supply/Control Water

1. Function ID Number: 14.14.13
II. Function Title: Supply/Control Water
II1. Function Definition:

To install and operate facilities and services needed to supply and control water in squon
1

of peclogic repository operations. These utility services are provided for all operational
g %‘ pository Op P pe

uses, including drinking water, industrial water, sewage processing, and emergency uses.
IV. Interfaces:

A. Inputs: None identified at this time

B. Outputs: None identified at this time

V. Function Requirements:
A. Constraints:

1.4.1.4.1.3C1 (b)(1) In the survc{:of planning of any reservoir by the Corps of Engineers,
Bureau of Reclamation, or other Federal agency, consideration shall be given to inclusion
of storage for regulation of streamflow, except that any such storage and water releases
shall not be provided as a substitute for adequate treatment or other methods of controlling

waste at the source.
[33 USC 1251 et.seq., Section 1252]

1.4.1.4.1.3C2 Prohibition On Use of Land Pipes, Solder, and Flux.
(a) In General --

&1‘) Prohibition. - Any pipe, solder, or flux, which is used after the enactment of
fe Safe Drinking Water Act Amendments of 1986, in the installation or repair
[+) I

(A) any public water system, or

fB) any plumbing in a residential or nonresidential facility providing water
or human consumption which is connected to a public water system, shall

be lead free (within the meaning of subsection (d)). This paragraph shall
not apply 10 leaded joints necessary for the repaif of cast iron pipes.

(d) Definition of lead free. — For purposes of this section, the term lead free

(1) when used with rm|pect to solders and flux refers to solders and flux containing
not more 0.2 percent lead, and

when used with res to pipes and pipe fittings refers to pipes and pipe fittin
¢(:20)maining not more than &Oppgfwnt legxg.e & pipes pipe g

[42 USC 300f et.seq., Section 300g-6]
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1.4.14.1.3C3 Records And Inspections

(a)(1) Eve Elerson who is a supplier of water, who is or may be otherwise subject to a

primary dr?n ing water regulation prescri

ibed under section 1412 or to an applicable

underground injéction control program (as defined in section 1422(c)), who is or be
issued under section 1441,

subject to the permit miremem of section 1424 or to an order
or who is a grantee, s

establish and maintain such records, make such reports, conduct

such monitoring, and &rovide such information as the Administrator may reasonably require

by regulation under

is title, in determining whether such person

has acted or is acting

in_compliance with this title, in administering any program of financial assistance under
this title in evaluating the health risks of unregulated contaminants, or in advising the

public of such risks.

[42 USC 300f et.seq., Section 300j-4]

1.4,14.1.3C4 Each Federal agen?'2 (1) having jurisdiction over any federa

maintained public water system or (2) engaged In any activi

owned or

resulting, or which may result

in, underground injection which endangers drinkinngater within the meaning of section

300h(d)(2) shall be subject to and comply with, all |
administrative authorities, and process and sanctions res

to the same extent, as any nongovernmental enti

ederal, State, and local requirements,

the provision of safe
drinking water and respecting any underground in{;ction program in the same manner, and

[42 USC 300f et.seq., Section 300j-6]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.1.4 Function Description: Provide Power

1. Function ID Number: 14.14.14
II. Function Title: Provide Power
II1. Function Definition:

To distribute electrical and other forms of power for use in c%eo
from power sources to the necessary locations. This fun

logic repository

jon may include es

operations
&%lishing

connections to external power grids and installing onsite power generation systems.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements: No requirements specified at this time

Table F1.4.1.4.1.5 Function Description: Provide Illumination

1. Function ID Number: 1.414.1.5
II. Function Title: Provide Illumination
Physical System Requirements - Dispose of Waste, Rev. 0 65
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II1. Function Definition:

To install and operate facilities and services needed to provide lighting in support of
geologic repository operations.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: No requirements specified at this time

Table F1.4.1.4.1.6 Function Description: Provide On-Site Transportation

I. Function ID Number: 14.14.16
II. Function Title: Provide On-Site Transportation
II1. Function Definition:

To provide auxiliary facilities and services needed to transport men and materials within
the geologic repository on the surface, between the surface and underground, and
underground. is function does not include transportation needs which are specific t0
other btlmcli;ons, such as transportation of waste containers, excavated rock and backfill, and
assembly lines.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: No requirements specified at this time

Table F1.4.1.4.2 Function Description: Provide Protective Services

1. Function ID Number: 14.14.2
II. Function Title: Provide Protective Services
ITI. Function Definition:
}‘:dessetca‘l:gsh eneral protective services and provide facilities needed to ensure the sart:g
and oﬂ-notxyn?al négga lixlxi%tgxals, and operations at the geologic repository under both no
IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:
1.4.1.4.2C1 (b)(4)(ii) The geologic repository operations area shall be designed to include

onsite facilities and services that ensure a safé and timely response 1o emergency conditions
and that facilitate the use of available offsite services” (such as fire, police, inedical and
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ambulance service) that may aid in recovery from emergencies.
[10 CFR 60.131]

1.4.1.42C2 (d) Detection aids.

(1) All alarms required pursuant to this part shall annunciate in a continuously
manned central alarm station located within the protected area and in at least oné
other continuously manned station, not necessarily within the protected area, such
that a single act cannot remove the capability of calling for assistance or otherwise
responding to an alarm. All alarms shall be s¢ -checking and tamper indicating. The
annunciation of an alarm at the onsite central alarm station shall indicate the

of alarm (e.g, intrusion alarm, emergency exit alarm, etc.) and location.
intrusion alarms, emergency exit alarms, alarin systems, and liné supervisory systems
shall at minimum meet the performance and reliability levels indicated by GSA
Interim Federal Specification W-A-00450 B (GSA-FSS).

(2) All emergency exits in each protected area and each vital area shall be alarmed.
[10 CFR 73.50]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.1 Function Description: Safeguard Radioactive Material

1. Function ID Number: 14.14.2.1
H. Function Title: Safeguard Radioactive Material
II1. Function Definition:

To_establish services and facilities needed to adequately safeguard radioactive materials,
which are in the custody of the geologic repository.

The general information shall include: - (3) A certification that DOE will provide at the
Faeqlpgxc repository operations area such safeguards as it requires at con‘\%lrable surface
cilities (of DOE) to promote the common defense and security. [10 CFR 60.21(b)(3)]

A description of the nuclear material control and accounting program.
[10 CFRp60.21(c)(10)] EP

IV. Interfaces:
A. Inputs: ) None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.42.1C1 Physical protection: general requirements at fixed sites.

ga\) Each licensee shall provide qhysical rotection against radiological sabotage and against
eft of special nuclear material at the fixed sites where lice activities are conducted.
Physical security systems shall be established and maintained by the licensee in accordance
with security p approved by the Nuclear Regulatory Commission.

[10 CFR 73.40]
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1.4.1.42.1C2 (b) .. The safeguards contingency plan must include plans for dealing with
threats, thefts, and radiological sabotage relating to nuclear facilities licensed under Part
50 or 1o the possession of special nuclear material licensed under Part 70 of this chapter...
(c) Prior to the plan becoming effective, the licensee shall have:
(1) All safeguards capabilities specified in his safeguards contingency plan available
and functional,
- (2) Detailed procedures developed according to dix C to this part available
s(n )the licenseg’s site. The lioenspe%d shall retalgn a d%%ngf the current g?ocedurs as
a record until the Commission terminates the 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, and

3) All appropriate personnel trained to respond to safeguards incidents as outlined
Sn)the plgg agd spelc’:l?ﬁed in the detailed Procedures.

{10 CFR 73.40]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.2 Function Description: Provide Physical Security

Function ID Number: 14.1.422
II. Function Title: Provide Physical Security
II1. Function Definition:

To establish services and facilities needed to ensure adequate physical security for the
geologic repository and repository operations.

A description of the physical security plan for protection against radiological sabotage. Since
the radiation hazards associated with high-level wastes make them inherently unattractive
as a target for theft or diversion, no detailed information need be submitied on protection
against theft or diversion. {10 EFR 60.21(b)(4)]

A description of the controls that the applicant will apply to restrict access and to regulate
land use at the site and adjacent areas, including a concéptual design of monuments which
would be used to identify the controlled area after permanent closure. [10 CFR 60.21(c)(8)]

IV. Function Interfaces:

A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements:

A. Constraints:
1.4.1.4.2.2C1 (a) Radiological protection. The geologic repository operations area shall
be designed tg(ngaimain ra_%lia_tio% doses, levels, ag:cg t::ogrluaentlll'.;)tsion}:y of radioactive material
in c‘im;l in restricted areas within the limits specified in Part 20 of this chapter. Design shall
include: ... .

(5) Means to control access to high radiation areas or airborne radioactivity areas;

[10 CFR 60.131]
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1.4.1.42.2C2 Physical protection: general requirements at fixed sites.

(:) Each licensee shall provide physical protection agﬁinst radiological sabotage and against
theft of special nuclear material at the fixed sites where lice actjvities are conducted.
Phgiml security systems shall be established and maintained by the licensee in accordance
with security p approved by the Nuclear Regulatory Commission.

[10 CFR 73.40]

14.14.2.2C3 ﬁ}s The licensee shall provide for the immem.entation revision, and
maintenance of safeguards contingency plan. To this end, the licensee shall provide for
a review at least every twelve months of the safeguards contingency lplan by individuals
independent of both’ security program management and personnel who have direct
res‘fonsibility for implementation of the security program. The review must include a review
and audit of safeguards contingency procedures and practices, an audit of the security system
testing and maintenance program, and a test of the safeguards §¥_stem along” with
commitments established for response by local law enforcement authorities. The results of
the review and audit, along with recomniendations for improvements must be documented,
reported to the licensee’s corporate and plant management, and kept available at the plant

for inspection for a period of three years from the date of the review or audit.
{10 CFR 73.40]

and vehicle access into a protected area, including shipping or receiving areas, and into each
vital area. Identification of personnel and vehicles shall be made and authorization shall be
checked at such points.

1.4.1.4.2.2C4 (c) Access recluiremems. The licensee shall contro] all points of personnel

(1) At the point of Personnel and vehicle access into a_ protected area, all
individuals, except employees who possess a NRC or United States Department of
Energy access authorization, and all hand-carried packages shall be searched for
devices such as firearms, explosives, and incendiary devices, or other items which
could be used for radiological sabotage. The search shall be conducted either by
a physical search or by the use of equipment capable of detectmﬁ such devices.
Employees who possess an NRC or Department of Energy access authorization shall
be searched at random intervals. Subsequent 1o searc drivers of delivery and
service vehicles shall be escorted at all times while within the protection area.

(2) All packages being delivered into the protected area shall be checked for proper
identification and authorization. Packages other than hand-carried packages s.
be searched at random intervals.

(3) A picture badge identification system shall be used for all individuals who are
authorized access 10 protected areas without escort.

(4) Access to vital areas and material access areas shall be limited to_individuals
who are authorized access to vital egulpment or special nuclear material and who
require such access to perform their duties. Authorization for such individuals shall
be provided by the issuance of specially coded numbered badges indicating vital
areas and matérial access areas to which access is authorized. Unoccupied vital areas
and material access areas shall be protected by an active intrusion alarm system.

(5& Individuals not employed bz'hthq licensee must be escorted by a watchman, or
other individual designated by {he licensee, while in a protected area and must be
badged to indicate that an escort is required. In addition, the licensee shall require
that each individual not employed by the licensee register his or her name, date,
time, purpose of visit, em?loynyen; affiliation, citizenship, name and badge number
of the escort, and name of the individual to be visited. The licensee retain the
register of information for three years after the last entry is made in the register.
Except for a driver of a delivery Or service vehicle, an individual not employed by
the lcensee who requires frﬁugnt and extended access t0 a protected area or a
vital area need not be escorted if the individual is provided with a picture badge,
which the individual must receive upon entrance into the protected area and return
each time he or she leaves the protected area, that indicates— éi) Nonemployee-
no escort required, (i) Areas to which access is authorized, and (i) The period
for which access has been authorized.

(6) No vehicles used primarily for the conveyance of individuals shall be permitted
within a protected area except under emergency conditions.
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Keys, locks, combinations, and related equipment shall be. controlled to

minimize the ﬁ?ssibxhty of compromise and promptly changed wfhenevlcr there is
em

any emplogad, kegys, locks, combinations, and related equipment topw ich that

evidence that have been compromised. Upon termination o

employee access shall be changed.

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

[10 CFR 73.50]

Table F1.4.1.4.2.3 Function Description: Provide Inspection/Testing Services

1. Function ID Number: 1.4.14.23
II. Function Title: Provide Inspection/Testing Services
II1. Function Definition:

To establish services and facilities needed for performing inspection and testing of geologic

repository services, equipment, and operations.
IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.4.2.3C1 (1) DOE shall upon requests by the Director, Office of Nuclear Material
Safety and Safeguards, provide rent-free office space for the exclusive use of the
Comnission inspection personnel. Heat, air-conditioning, light, electrical outlets and
anitorial services shall be furnished by DOE. The office shall be convenient to and have

1l access to the facility and shall provide the inspector both visual and acoustic privacy.

(2) The space provided shall be adequate to accommodate a full-time inspector, a part-
time secretary and transient NRC personnel and will be generally commensurate with other
office facilitiés at the geologic repaository operatjons area. A sqace of 250 square feet either
within the geologic re&osxto operations area’s office complex or in an office trailer or
other onsite space at the geologic repository operations area is su ested as a guide. For
locations at which activities are carried out under licenses issued under other parts of this
chapter, additional space may be requested to accommodate additional full-time inspectors.
The Office s&acc that is provided shall be subﬁlct to the approval of the Director, Office
of Nuclear Material Safety and Safeguards. All furniture, supplies and communication
equipment will be furnished by the Commission.

[10 CFR 60.75(c)]

14.1.423C2  (6) Inspection, testing, and maintenance. The structures, systems, and
components important to safety shall be designed to permit periodic inspection, testing, and
maintenance, as necessary, to ensure their contin functioning and readiness.

[10 CFR 60.131(b)]
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1.4.1.42.3C3 (8) Instrumentation and control systems. The desi shall include provisions

for instrumentation and control systems to monitor and oontro%n the behavior Of systems
important to safety over anticipated ranges for normal operation and for accident

conditions.
[10 CFR 60.131(b)]

1.4.1.4.2.3C4 (1) Within 15 days of completion of an inspection (30 days for items dealing

with health), a written notice’ shall be conspicuously posted at or mear each place a

hazardous working condition_exists until the condition has been abated or for 3 worhnﬁ

days, whichever is longer. Where it is not practical to post the notice at or near eac

glace such notice shall be posted in a prominent place where it will be readily observable
y alf affected employees. ‘The notice shall:

(a) Describe with icularity the nature and extent of the unsafe or unhealthful
working condxuon(]s); -

(b) Reference any safety or health standard violated;
(c) Establish a reasonable time for abatement of the hazardous condition(s).

d) Be provided to the appropriate levels of management and the 1
$e})>rsem£tive(s) who particxppgteg in the closing confergcnce. ployee

[DOE Order 3790.14, page 1-2]
B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.4 Function Description: Provide Emergency Medical Treatment

1. Function ID Number: 14.14.24
II. Function Title: Provide Emergency Medical Treatment
II1. Function Definition:
To establish and provide emergency medical response and treatment services at the geologic

repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements:
A. Constraints:

1.4.14.2.4C1 ). Medical Emergency Response. Areas with the potential for emergencies
shall be identified and a written emergency planning, preparedness, and response program
shall be prepared. The medical emergency response capability must include the following:

(lg_ The ability to treat the initial consequences of potential medical emergencies
which might occur on the site and, if necessary, the ability to_process injured or
sick personnel for transfer to offsite medical emergency facilities; and

2) The capacity to treat the number of patients and types of illnesses or injuries
v(vlgich are lﬁﬁel;y to occur on the site. pa ]
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m. Emergency Tests and Exercises. Medical response capabilities shall be conducted
periodically for the identified potential emergencies. When practicable, tests and exercises
shall be conducted under simulated emergency conditions.

[DOE Order 3790.14, page VIII-5]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.5 Function Description: Provide Fire/Explosion Protection

I. Function ID Number: 14.1.4.2.5
II. Function Title: Provide Fire/Explosion Protection
1. Function Definition:

To establish and operate services to respond to fires, explosions, and similar emergencies
at the geological repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.4.2.5C1 (3) Protection against fires and explosions ...
iii) The geologic repository operations area shall be designed to include explosion
:(mtz fire d%tecu‘%n al;_r?n sys?emge and appropriate su prasn% systems with gﬁﬁciem
capacity and capability 10 reduce the adverse effeCts of firés and explosions on
structufes, systems, and components important to safety.

[10 CFR 60.131(b)]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.6 Function Description: Provide Radiological Protection

I. Function ID Number: 14.1.426
II. Function Title: Provide Radiological Protection
HI. Function Definition:

To establish and operate services for routine radiological health monitoring and to respond
to radiological emergencies at the geologic repository.

A description of the program for control and monitoring of radioactive effluents and
occupational radiation exposures 10 maintain such effluent and ures in accordance with
the requirements of Part 20 of this chapter. [10 CFR 60.21(c)(7)]

Physical System Requirements - Dispose of Waste, Rev. 0 12
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Plans for coping with radiological emergencies at any time Brior to permanent closure and
decontamination or dismantlément of surface facilities. (1 CFR 60.21(c)(9)]

IV. Interfaces:

A. Inputs: None identified at this time

B. Outputs: None identified at this time
V. Function Requirements:

A. Constraints:

1.4.1.4.2.6C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologic r%gository operations area, These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do mnot relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130

(a) Radiolo%'ml protection. The geologic repository operations area shall be designed to
maintain radiation doses, levels, and_concentrations of radioactive material in air in
restricted areas within the limits specified in Part 20 of this chapter. Design shall include:

(1) Means to limit concentrations of radioactive material in air; ....
[10 CFR 60.131}]

1.4.1.4.2.6C2 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic repository operations area. These design criteria are not intended 10 be
exhaustive, however. Omissions in Sections 60.131 through 60.134 do not relieve DOE from
any obligation to provide such safety features in a specific facility needed to achieve the
performance objectives .... [10 CFR 60.130]

(a) Radiological protection. The geologic repository operations area shall be designed to
maintain_radiation doses, levels, and concentrations of radioactive material in" air in
restricted areas within the limits specified in Part 20 of this chapter. Design shall include:

(4) Means to monitor and control the dispersal of radioactive contamination; ....
{10 CFR 60.131]

1.4.1.4.2.6C3 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic repository operations area. These design criteria are not intended to be
exhaustive, however. Omissions in Sections 60.131 through 60.134 do not relieve DOE from
any obligation to provide such safety features in a specific facility needed to achieve the
performance objectives ... {10 CFR 60.130]

(a) Radiolo%iwl protection. The geologic repository operations area shall be designed to
maintain_radiation doses, levels, and concentrations of radioactive_material in_air in
restricted areas within the limits specified in Part 20 of this chapter. Design shall include:

ae

(6) A radiation alarm system to warn of significant increases in radiation levels
concentrations of radioactive material in air, and of increased radioactivity released
in effluents. The alarm system shall be designed with provisions for calibration and

for testing its operability. [10 CFR 60.131]

1.4.1.4.2.6C4 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic reposilory operauons area. These design criteria are not intended to be
exhaustive, however. Omissions in-Sections 60.131 through 60.134 do not relieve DOE from
any obligation to provide suchcsafet)éofoi%x]rs in a specific facility needed to achieve the

performance objectives ... [10 FR
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(b) Surface facility ventilation. Surface facility ventilation systems supporting waste transfer,
inspection, decontamination, processing, Of . ckaging “shall be d.wggeq to provide
protection against radiation exposures an offsite releases as provided in on 60.111(a).

[10 CFR 60.132]

1.4.1.4.2.6C5 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic repository operations area. These design criteria are not intended 10 be
exhatstive, however. Omissions in Sections 60.131 through 60.134 do not relicve DOE from
any obligation to provide such safety features in a specific facility needed to achieve the
performance objectives .... [10 CFR 60.130]

(c) Radiation control and monitoring

(1) Effluent control. The surface facilities shall be designed to control the release of
fadioactive materials in effluent during normal operations so as 10 meet the performance
objectives of Section 60.111(a).

(2) Effluent monitoring. The effluent monitoring systems shall be designed to measure the
amount and concentration of radionuclides in any effluent with su ficient precision to
determine whether releases conform to the design requirement for effiuent control. The
monitoring systems shall be designed to include alarms that can be periodically tested.

[10 CFR 60.132]

1.4.1.4.2.6C6 (5) Sampling of work environments shall be conducted where there is reason
to suspect that work processes are creating health hazards.

[DOE Order 3790.1A, page 1-2]
B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.7 Function Description: Provide Non-Radiological Protection

L

Function ID Number: 1.4.14.27

II. Function Title: Provide Non-Radiological Protection
IT1. Function Definition:

To establish and operate services for routine non-radiological hygiene and to respond to

emergencies other security, radiological, fire and explosion, and medical at the geologic
1€pository.
IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements:

A. Constraints:
1.4.1.4.2.7C1 Rock dust and gas hazards; controls.

The dust resulting from drilling in rock shall be controlled by the use of permissible dust
collectors, or by water or water with a wettin aﬁgn, or by ventilation, or by any other
method or device approved by the Secretary (of Labor) which is at least as effective in
controlling such dust.” Respiratory equlpmen;laaﬁproved by the Secretary (of Labor) and the
Secretary of Health and Human Services s be provided persons exposed for short

Physical System Requirements - Dispose of Waste, Rev. 0 74
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periods to inhalation hazards from gas, dusts, fumes or mist. When the exposure is for
g;olonged periods, other measures 10 protect such persons or t0 reduce the hazard shall
en.

tak
[30 USC 801 et.seq., Section 844]

1.4142.7C2 &S) Sampling of work environments shall be conducted where there is reason

10 suspect that work processes are creating health hazards.

[DOE Order 3790.1A, page I-2]
B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.2.8 Function Description: Provide Environmental Protection

I. Function ID Number: 141428
I1. Function Title: Provide Environmental Protection
111. Function Definition:

To establish and operate services to mitigate environmental hazards and to respond to
environmental hazard emergencies at the geologic repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.42.8C1 Sections 60.131 through 60.134 specify minimum criteria for the design of
the geologic repository operations area. These design criteria are not intended 10 be
exhaustive. however. Omissions in Sections 60.131 through 60.134 do not relieve DOE from
any obligation 1o provide such safety features in a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130]

(c) Radiation control and monitoring.

(1) Effluent control. The surface facilities shall be designed to control the release of
radioactive materials in effluents during normal operations so as to meet the performance
objectives of Section 60.111(a).

) Effluent monitoring. The effluent monitoring systems shall be designed to measure the
amount and_concentration of radionuclides in any effluent with suificient precision to
determine whether releases conform to the design requirement for effluent control. The
monitoring systems shall be designed to include alarms that can be periodically tested.-

[10 CFR 60.132]
B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time
Physical System Requirements - Dispose of Waste, Rev. 0 75



PR B R
OMBWN B O VO ® N O J

18

19

BB WWWWWWWWWW
=HOWVRIOVNIRWNEO

Table F1.4.1.4.3 Function Description: Administer General Support Services

L Function ID Number: 14143
II. Fanction Title: Administer General Support Services
II1. Function Definition:
To provide general administrative support services at the geologic repository.
IV. Interfaces:

A. Inputs: None identified at this time

B. Outputs: None identified at this time
V. Function Requirements:

A. Constraints:

1.4.1.43C1 (b) License conditions shall include items in the following categories:
(6) Administrative controls, which are the provisions relating to organization and

management, procedures, recordkeeping, review and audit, and reporting necessary to assure
that activities at the facility are conducted in a safe manner and in conformity with the

other license specifications.
[10 CFR 60.43]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.3.1 Function Description: Maintain Records

I. Function ID Number: 1.4.1.43.1
. Function Title: Maintain Records
HI. Function Definition:

To maintain records of the geologic repository and operations and to provide other records
management Services.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

14.1.43.1C1 (c) Maintenance, preservation, and availability of records; issuance of
regulations; stci:%pe of records; periodic inspections by emPlogr; posting of notices by
employer; notification of employee of corrective action. ? ch ‘employer shall make
keep and Xr&scrve, and make available to the Secretary (of Labor) or the Secretary of
Health and Human Services, such records regarding his activities relating to_this chapter
as the Secretary, in_cooperation with the Secretary of Health and Human Services, may
Fracribe by regulation as necessary or appropriate for the enforcement of this chapter or
or developing information regarding the causes and prevention of occupational accidents
and illnesses. _In order to carry out the provisions of this paragraph such regulations ma

include provisions requiring employers to conduct periodic inspections. The etary sha

also issue regulations recﬁ:u}ng that empil&'ers, through posting of notices or other
appropriate means, keep their employees informed of their protections and obligations

Physical System Requirements - Dispose of Waste, Rev. 0 76
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under this chapter, including the provisions of applicable standards.
[29 USC 651 et.seq., Section 657]

1.4.1.43.1C2 (h) Records and reports; compilation and publication; availability.

In addition to such records as are specifically required by this chapter, every operator of
a coal or other mine shall establish and maintain such records, make such reports, and
ﬁrovide such information, as the Secretary (of Labor) or the Secretary of Health and
uman Services may reasonably require from time to iime to enable him to perform his

functions under this' chapter. .
[30 USC 801 et.seq., Section 813]

1.4.14.3.1C3 (d) Accident investigations; records

All accidents, including unintentional roof falls (except in any abandoned panels or in areas
which are inaccessible or unsafe for ins ons), shall be investigated by the operator or
his agent to determine the cause and the means of preventing a recurrence. ecords of
such accidents and investigations shall be kept and the information shall be made available
to the Secretary (of Labor) or his authorized representative and the approprate State
agency. Such récords shall be open for inspection by interested persons. Such records shall
include man-hours worked and shall be reported at a frequency determined by the Secretary
(of Labor), but at least annually.

[30 USC 801 et.seq., Section 813]

1.4.1.4.3.1C4 (c) Centificate
Upon completion of each training program, each operator shall certify, on a form approved

by the Secretary, that the miner has received the s ed training in each subject area of

e approved health and safety training plan. A certificate for each miner shall be
maintained by the operator, and shall be available for inspection at the mine sité and a
copy thereof shall be given to each miner at the compietion of such trainin en a
miner leaves the operator’s employ, he shall be entitled to a copy of his health and safety
training certificates. False certification by an operator that training was given shall be
punishable under section 829(3} and (f{)gf this fitle; and each health and safety training
certificate shall indicate on its face, in bold letters, printed in a conspicuous manner the
fact that such false certification is so punishable.

[30 USC 801 evseq., Section 825]

1.4.1.43.1C5 Records And Inspections

(a)(1) Every person who is a supplier of water, who is or may be otherwise subject to a
primary drinking water regulation prescribed under section 1412 or to an applicable
underground injéction control program (as defined in section 1422(8), who is or may be
subject to the permit reqmremem of section 1424 or to an order issued under section 1441,
or who is a grantee, shall establish and maintain such records, make such reports conduct
such monitoring, and t;g‘x;ovn.c‘le such information as the Administrator may reasonabfy require
by regulation under this title, in determining whether such ﬁr:on has acted or is acting
in compliance with this title, in administering anwrogram of Tinancial assistance under this
title, in evaluating the health risks of unregulated contaminants, or in advising the public

of such risks.
[42 USC 300f et.seq., Section 300j-4]

14.14.3.1C6 (etc? Each record required by this ?_art must be legible throughout the retention
period specified by each Commission fegulation. The record may be the original or a
reproduced copy or a microform provided that the copy or microform is authenticated by
authorized &ersonng:l and that the microform is capable of Foducin a clear co
throughout the required retention period. The record may also be stored in clectronic mecia
with the capapxlnkfor producing legible, accurate, and complete records during the re;mred
retention period. Records such as letters, drawings, specifications, must include all pertinent
information such as stamps, initials, and signatures. The licensce shall maintain adequate
safeguards against tampering with and loss of records.

{10 CFR 60.4]

Physical System Requirements - Dispose of Waste, Rev. 0 17
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1.4.1.43.1C7 (b) The DOE shall maintain records of chanfs in the geologic repository
operations area and of changes in procedures made pursuant 10 this section, to the extent
t such changes constitute changes in the geo ogic repository operations area or
procedures as deéscribed in the application. Records of tests and riments carried out
pursuant to paragraph (a) of this section shall also be maintained. These records shall
include a wrilten safety evaluation which provides the basis for the determination that the
change, test, or experiment does not involve an unreviewed safety egqesuon. The DOE shall
prepare annually, or at such shorter intervals as may be specified in the license, a report
containing a brief description of such changes, tests, and experiments, including a_summalz
of the saféty evaluation of each. The DOE shall furnish the report to the appropriate NR
Regional Office shown in Appendix D of Part 20 of this chaaler with a copy to the
Director, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear Regulato:
Commission, Washington, D.C. 20555. Any rfgorg submitted pursuant to this paragrap
shall be made a part of the public record of the licensing proceedings.
[10 CFR 60.44 (b)]

14.1.4.3.1C8 (a] DOE shall maintain such records and make such reports in connection
with _the lice; activity as maéobe required by the conditions of the license or %ﬂruls
regulations, and orders of the Commission as authorized by the Atomic Energy and
thé Energy Reorganization Act.
(b) Records of the receipt, handling, and disposition of radioactive waste at a geologic
repository operations area shall contain sufficient information to provide a complete histo
of the movement of the waste from the shipper through all phases of storage and disrosalz
DOE shall retain these records in a manner that ensures their useability for future
generations in accordance with Sec. 60.51(a)(2).

{10 CFR 60.71]

1.4.1.4.3.1C9 (a) DOE shall maintain records of construction of the geologic repository
operations area in a manner that ensures their useability for future generations in
accordance with Section 60.51(a)(2).

(b) The records required under paragraph (a) shall include at least the following:

1) Surv_ers of the underground facility excavations, shafts, and boreholes referenced
to readily identifiable surface featurés or monuments;

2) A description of the materials encountered,

3) Geologic maps and geologic cross sections;

4) Locations and amount of seepage;

5) Deuails of equipment, methods, progress, and sequence of work;

6) Construction problems;

7) Anomalous conditions encountered;

8) Instrument locations, readings, and analysis;

9) Location and description of structural support systems;

10) Location and description of dewatering systems; and

11) Details, methods of emplacement, and location of seals used.
[10 CFR 60.72]

1.4.1.4.3.1C10 3. Records Maintenance. Records shall be maintained in accordance with
DOE 1324.2, Records Disposition.
[DOE Order 3790.1A, page VII-8]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time
Physical System Requirements - Dispose of Waste, Rev. 0 78



1 ~ Table F1.4.1.4.3.2 Function Description: Provide Engineering Support

2 1. Function ID Number: 1.4.1.432
II. Function Title: Provide Engineering Support
S~ II. Function Definition:
5 To establish services and facilities needed to provide engineering support for geologic
6 repository operatons.
7 IV. Interfaces:
8 A. Inputs: None identified at this time
9 B. Outputs: None identified at this time
10 V. Function Reguirements: _No requirements specified at this time

11 Table F1.4.1.4.3.3 Function Description: Provide For Human Resources

12 I. Function ID Number: 141433

13 II. Function Title: Provide for Human Resources

14 M. Function Definition:

15 To establish services and facilities to administer human resource services at the geologic

16 repository.

17 IV. Interfaces:

s A. Inputs: None identified at this time

-_ B. Outputs: None identified at this time

20 V. Function Requirements:

21 A. Constraints:

22 14.1.433C1 (c) Maintenance, preservation, and availability of records; issuance of

23 regulations; scope of records; periodic inspections_ by employer; posting of notices by

24 employer; notification of empioyee of corrective action.

25 Q Each employer shall make, keep and preserve, and make available to the Secretary (of

26 bor) or the Secretary of Health and Human Services, such records regarding his activities

27 relating to this chapter as the Secretary, in cooperation with the Secrétary of Health and

28 Human Services, may prescribe by Tegulation as necessary OI appro riate for the

29 enforcement of this chapter or for developing information regardmf e causes and

30 rrg:venuon of oocucganonal accidents and jlinesses. In order to carry out the provisions of

31 his paragraph su r%%xlanons may include provisions requiring ‘employers to conduct

32 eriodic inspections. The Secretary shall also issue regulations requinng that employers

33 hrough gost.mg of notices or other appropriate means, keep their employees informed of

gg tl::u dgxgs ections and obligations under this chapter, including the provisions of applicable
standards.

36 [29 USC 651 et.seq., Section 657]

37 1.4.1.43.3C2 (a) Mine office; bulletin board.

38 At each coal or other mine there shall be maintained an office with a conspicuous sign

39 designating it as the office of such mine. There shall be a bulletin board at such office or

40 located at a conspicuous place near an entrance of such mine, in such manner that orders,

41 citations, notices and decisions l;e]?uu'ed by law or regulation to be posted, may be posted

42 thereon, and be easily visible to all persons desiring to read them, and be proteCted against
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damage by weather and a%inst unauthorized removal. A copy of order, citation,
notice or decision required by this chapter to be ﬁiven 1o an operator shall be delivered to
the office of the affected mine, and a copy shall be immediately posted on the bulletin
board of such mine by the operator or his agent.

[30 USC 801 et.seq., Section 819]

B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time

Table F1.4.1.4.3.3.1 Function Description: Provide Training

I. Function ID Number: 14.1433.1
. Function Title: Provide Training
1. Function Definition:

To provide services and resources needed to provide training to geologic repository
personnel.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

14.1.433.1C1 Each operator of a coal or other mine shall have a health and safety
training program which shall be approved by the Secretary.

[30 USC 801 et.seq., Section 825]

1.4.1.4.3.3.1C2 Each training program approved by the Secretary (of Labor) shall provide
as a minimum that -

w new miners having no underground mining experience shall receive no less than
A0 hours or training if they are to work underground. Such training shall include
instruction in the Statutory rights of miners and their representatives under this
chapter, use of the self-fescue device and use of respiratory devices, hazard
recognition, escapeway, walk around tramm%mem_crgenq procedures, basic
ventilation, basic roof control, electrical hazards, Tirst aid, and"the health and safety
aspects of the task to which he will be assigned;

{L2) new miners having no surface mining experience shall receive no less than 24
ours of training if ar to work on_ the surface. Such training shall include
instruction in the statufory rights of miners and their representatives under this
chapter, use of the self-tescue device where appropriate, hazard recognition,
eme{gency procedures, electrical hazards, first auB walk around training and the
health and safety aspects of the task to which he will be assigned;

g) all miners shall receive no less than eight hours of refresher training no less
équently than once each 12 months, except that miners already employed on the
effective date of the Federal Mine Safety and Health Amendmen of 1977 shall
receive this refresher training no more than 90 days after the date of approval of
the training plan required by this section;

(4) any miner who is reassigned to a new task in which he has had no previous

Physical System Requirements - Dispose of Waste, Rev. 0 80
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work rience shall receive training in accordance with a training lan approved
by the etary (of Labor) under this subsection in the safety and health aspects
specific to that task prior to performing that task;

5) any trainin uired hs (1), or (4) shall include a period of
Sra)inirég as clos%l){er%lated Esy magcl?i&ble( t?) gg WOr. gn which the minegeis 10 be

engag .
[30 USC 801 et.seq., Section 825]

14.1433.1C3 (c) Certificate

Upon completion of each training program, each operator shall certify, on a form approved
p:)hc Petarﬁ, that the miner gs received the specified training in each sgbjectp;rca of
¢ approved health and safety training plan. A certificate for each miner_shall be

maintained by the operator, and shall be available for ins on at the mine site, and a
copy thereof 'shall be given 1o each miner at the completion of such training. en a
miner leaves the operator’s employ, he shall be entitled to a copy of his health and safety
training certificates. False certification by an operator that training was given shall be
punishable under section 820(a and.(l)bg this title; and each health and safety training
certificate shall indicate on its face, in bold letters, printed in a conspicuous manner the
fact that such false certification is so punishable.

[30 USC 801 et.seq., Section 825]

1.4.1.4.3.3.1C4 DOE shall establish a program for training, proficiency testing, certification
and requalification of operating and supervisory personnel.
{10 CFR 60.161]

1.4.1.43.3.1C5 (1) Training for Tola Management. Top management shall be provided
orientation training which will enable them 1o manage their programs in a safe manner.
Such orientation training should include coverage under section 19 of the Occupational
Safety and Health Act of 1970, Executive Order 12196, 29 CFR part 1960, and the DOE"s
Federal Employee Occupational Safety and Health Program.

(2) . Training for Sugcrvisorp. Supervisors shall be_ trained through introductory and
specialized courses and materials to recognize and eliminate occupational safety and health
hazards in their work units. Such training should also include the development of requisite
skills in managing the safety and_heal pro%ram within their work unit, including the
training and motivation of subordinates toward safe and healthful work practices.

(3) Training for E.;ngloyees. Occupational safety and health training for employees shall
include specialized job safety and health training appropriate to the work performed. Such
training shall also include informing employees of théir n&;ns and responsibilities under
section 19 of the Occupational Safety and Health Act of 1970, Executive Order 12196, 29
CFR part 1960, and the DOE's Federal Employee Occupationaf Safety and Health Program.

(4) Training for Representatives of Employees. Training for employees who are
representatives of employee groups, such as labor organizations which are recon;gizeq by the
Department, shall include introductory and specialized courses and materials which will
enable such ﬁro_ups to function appropriately in the interest of ensuring safe and healthful
working conditions and practices in the workplace and, in (ga.mculag, 1o enable them to
effectively assist in the conduct of workplace safety and health inspections. Nothing in this
ragraph shall be construed to alter the provisions of the Federal Service Labor-
gement Relations Statute, other provisions of law providing for collective bargaining
agreements and procedures, or any agreements entered into pursuant to such provisions.

(5). Training for Safety and Health Professionals. Safety and health personnel shall be
trained through courses, laboratory experiences, field study, and other leaminé‘expeﬁenm
to perform the necessary technical monitoring, consulting, wstin% ins&ection, 'aing, and
other tasks which will enable them to determine whether apglica le standards are being met
in the workplace. Training should be designed so as to develop skills in hazard recognition,
obtaining qualified evaluations, recommending corrective action, and functioning as
consultants 10 management.

6) TrainiIgﬁsfog Collateral Duty Safety Personnel. Trai ;ex‘iig should be designed so as to
evelop skills in hazard recognition, obta1mn§ qualified” evaluations, recommending
correclive action, and functioning as consultants o management.

[DOE Order 3790.1A, page V-1]
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1.4.1.433.1C6 k Emergency Training. Employees shall have the opportunity to receive
training in the basic elements of first aid and ardiopulmonary resuscitation (CPR) and
CPR réfresher training, at no cost to the employee.

[DOE Order 3790.14, page VIII-5]
B. Performance: No requirements specified at this time
C. Interfaces: No requirements specified at this time
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Table F1.4.1.4.3.3.2 Function Description: Provide Personiel Services

1. Function ID Number: 1.4.1.433.2
II. Function Title: Provide Personnel Services
II1. Function Definition:

To provide services and resources needed to perform administrative personnel services_for
the geologic repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements:
A. Constraints:

1.4.1.4.3.3.2C1 la Within 15 days of completion of an inspection (30 days for items

dealing with health), a written notice shall bé conspicuously ga;xed at or near each place

a hazardous working condition exists until the condition has been abated or for 3 workxnﬁ

days, whichever is fonger. Where it is not practical to post the notice at or near eac

glace such notice shall be posted in a prominent place where it will be readily observable
y all affected employees. The notice shall:

(a) Describe with particularity the nature and extent of the unsafe or unhealthful
working condition(s);

(b) Reference any safety or health standard violated;
(c) Establish a reasonable time for abatement of the hazardous condition(s).

d) Be provided to the appropriate levels of management and the employee
ge%rmenta%ive(s) who panicx%gteg in the closing confexgenoe. P

[DOE Order 3790.14, page 1-2]

1.4.1.4.33.2C2 a. Health Services Personnel. (1) Health services shall be provided under
the direction of a licensed physician, and nursing services shall be provided by licensed
professional nurses. To the maximum extent feasible, such physicians and nurses shall be
qualified in occupational medicine and occupational nursing.

(2) _As an alternative, Heads of Field Organizations may elect to_contract for
medical services. When this option is selected, licensed physicians and nurses shall
be qualified in occupational medicine and occufpationa nursing, if possible, and
programs shall comply with the requirements of this chapter.

b. Preplacement Health Evaluation. Prior to employment, where a hazard is associated
with job performance, each employee shall have a complete health evaluation, with special
emphasis placed upon the health” and physical factors that relate to the hazards of the
osition. The purpose of this examination 15 to determine an employee’s health status prior
o any exposures associated with a job. In addition, it is to deiermine the emylque’s
physical capabilities and any required accommodations nec&ssar{l for safe and healthy job
performance. The health evaluation shall be performed by the health services staff at no
cost to the employee.

¢. Health Screening Evaluation. Each employee age 45 and over shall be offered a
complete health uation annually at no cost 10 the employee.

d. Job Change or Transfer Health Evaluation.

1) l-‘,mplore&s' who chanﬁgl or transfer job functions with associated hazards (e.g.,
electrician io lineman or fineman to crane operator) shall have their health status
and physical fitness reviewed with emphasis on the ‘effects of the position vacated
and thé health and Physml factors that relate to the new job tasks and demands.
The evaluation shall be at no cost to the employee.
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(2) Employees who change or transfer from a job function with associated hazards

10 a job function with negligible associated hazards or vice versa (e.g., courier to

file clerk or draftsman to linéman) shall have their health status and 81 ysical fitness

reviewed with emphasis on the éffects of the position vacated or (hé health and

Bhysml factors that relate 10 the new job tasks and demands, for whichever involves
rds. The evaluation shall be at no cost to the employee.

e. Retirement or Separation Health Evaluation. The health status of an employee who
is retiring or separating from a position where there is an associated hazard shall be
determined by a health” evaluation, with emlrhasis placed urgn the health and physical
factors of that position. The evaluation shall be at no cost o the employee.

f Return to Work (Fitness-for-Duty) Evaluation. An employee who occupies a &osition

with an associated hazard, who is absent from work more than 3 consecutive work due
ury, shall submit either 8 health

to either an occupational or a nonoccupational illness or inj
status report from a personal ph{yﬁlcian ‘obtaix_led at the ‘employee’s nse) to the
emgloy.ee S su?emsor stating that the employee is fit to work, or shall undergo a health
evaluation by the health services staff (at no cost to the employee) sufficient to ensure that
the employee’s return to work will be without undue health hazard or accident risk to the

employee or others.

5.1 Treatment and Medications. The health services staff shall at their discretion administer
e following at no cost to the employee:

(1) Vaccines or other medications furnished by the employee and prescribed in
writing by the employee’s personal physician as” reasonably necessary t0 maintain
the employee’s healih and well-being while at work; and

Treatment prescribed by a physician providing medical care in ormance-
gzt?duty injury oxP illness casbe% ux&grs the Federal E.gmployee's Compex?sea?ion Act.

h. Screening Examinations. Tests and immunizations for specific diseases shall be provided
as necessary by health services personnel.

i. Health Education and Counseling, provided at no cost to employees, shall include:
(1) Lectures on health and health education materials to promote and encourage

employees to improve and maintain personal health;

(2) Individual counseling on health matters; and

(3) Utilization of available Employee Assistance Program services.
j- Treatment of Injuries or Illnesses.

(1) Occupational Ing:erx or lllness. Any employee with an occupationally related
injury or illness shall be’initially examined and tréated to allay pain, discomfort, and
anxiéty without undue delay and at no cost to the employee. The scope and
content of the examination and treatment shall be based upon the nature and extent
of the injury or iliness, and shall be sufficient to determine whether the employee
may return to work without undue health hazard or accident risk to the workforce.
If necessary, conveyance of the employee to a local hospital emergency room shall
be provided.

(2) Nonoccupational Injury or Illness. On-the-job care is given, at no cost to the
em&lloyec, as necessary o allay pain, discomfort, and anxiety; to allow completion
of the’workday, and fo provide interim care prior to referral of the employee to
his or her physician for private medical attention.

[DOE Order 3790.1A, page VIII-3]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level 1o be specified
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Table F1.4.1.4.3.4 Function Description: Provide Procurement Services

I. Function ID Number: 14.1434
II. Function Title: Provide Procurement Services
1. Function Definition:

To provide services and resources needed for the procurement of materials and personnel

services for the geologic repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.3.5 Function Description: Provide Public Relations

1. Function ID Number: 1.4.14.35
II. Function Title: Provide Public Relations
I1. Function Definition:

To provide services and facilities to administrate public relations activities for the geologic

repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.3.6 Function Description: Provide Financial Accounting

1. Function ID Number: 1.4.143.6
II. Function Title: . Provide Financial Accounting
II1. Function Definition:
To provide financial accounting services for the geologic repository.
IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time
V. Function Requirements: Requirements at this level to be specified
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Table F1.4.1.4.4 Function Description: Process Site-Generated Waste

1. Function ID Number: 1.4.1.44
II. Function Title: Process Site-Generated Waste
1. Function Definition:

To prepare and dispose of wastes that are generated at the geologic repository site. Site-
nerated waste includes all forms of wasle, including radioactive, hazardous, and non-

dous wastes.

IV. Interfaces:

A. Inputs:

14.14411 Site-Generated Waste From: Function1.4.1.1/1.4.1.2/1.4.1.3

B. Outputs:

1.4.1.4401 Disposed Site-Generated To: Outside System Boundary
V. Function Requirements:

A. Constraints:

1.4.1.4.4C1 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologxc r%goanry operations area. These design Criteria are not intended to be ustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safcngeatur&s in"a specific facility needed to achieve the
performance objectives .... [10 CFR 60.130]

(c) Radiation control and monitoring.

(1) Effluent control. The surface facilities shall be designed to control the release of
radioactive materials in effluents during normal operations so as to meet the performance
objectives of Section 60.111(a).

(2) Effluent monitoring. The effluent monitoring systems shall be designed to measure the
amount and concentration of radionuclides in” any effluent with sulficient precision to
determine whether releases conform to the design requirement for effluent control. The
monitoring systems shall be designed to include alarms that can be periodically tested.

[10 CFR 60.132]

1.4.1.4.4C2 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologlc rego.quqry operations area. These design Criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safeﬁiealur&s in"a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130]

(d) Waste treatment. Radioactive waste treatment facilities shall be designed to process any
radioactive wastes generated at the geologic repository operations area into a form suitable
to permit safe disposal at the geologiC repository operations area or to ]:sznit safe
transportation and conversion to a form suitable for disposal at an alternalive site in

accordance with any regulations that are applicable.
[10 CFR 60.132]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified
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Table F1.4.1.4.4.1 Function Description: Collect Site-Generated Waste

1. Function ID Nuomber: 14.144.1
II. Function Title: Collect Site-Generated waste
1. Function Definition:
To safely collect all wastes generated at the ‘geologic repository site.
IV. Interfaces:

A. Inputs:

14.1.44.111  Site Generated Waste From: Function1.4.1.1/1.4.1.2/1.4.1.3
B. Outputs:

14.1.44.101 Site Generated Waste To: Function 1.4.1.4.4.2

V. Function Reguirements: Requirements at this level to be specified

Table F1.4.1.4.4.2 Function Description: Store Site-Generated Waste

1. Function ID Number: 1.4.1.44.2
II. Function Title: Store Site-Generated Waste
II1. Function Definition:

}arovxde interim storage for site-generated wastes in anticipation of further treatment
and/or disposal.

IV. Interfaces:
A. Inputs:
1.4.1.4.4.211 Site-Generated Waste From: Function 1.4.1.4.4.1
B. Outputs:
1.4.1.44201 Rad Waste Slte-Gen’d) To: Function 14.
4144202 Mixed (Rad Waste To: Function 1.4.

1
1.4.1.44203 Non Rad/l-lazar ous Waste To: Function 1.4.1.
1.4.1.4.4204 Non Rad/Non Haz Waste To: Function 1.4.1.4

.-n-a!-n-
anh
Shan

Table F1.4.1.4.4.3 Function Description: Sort Site-Generated ‘Waste

1. Function ID Number: 1.4.1.44.3
II. Function Title: Sort Site-Generated Waste
1. Function Definition:

3‘0 separate, as needed, various types of site-generated waste for further treatment or
isposal.
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33
34
35
36

IV. Interfaces:
A. Inputs:
1.4.1.44.311
4

Rad Waste d’Elim-Gfm'd)
Mixed (Rad/Haz) Waste
Non Rad/Hazardous Waste
Non Rad/Non Haz Waste

Sorted Rad Waste

Sorted Mixed Waste
Sorted Non Rad/Hazardous
Waste

Sorted Non Rad/Non Haz
Waste

From:
From:
From:
From:

To:
To:
To:

To:

Function 1.4.1.4.4.4
Function 1.4.1.4.4.4
Function 1.4.1.4.4.4

Function 1.4.1.4.4.6

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.4.4 Function Description: Treat Site-Generated Waste

1. Function ID Number:

II. Function Title:

III. Function Definition:

14.14.44

Treat Site-Generated Waste

To perform any necessary treatment of site-generated wastes prior to disposal.

IV. Interfaces:
A. Inputs:
1.4.1.4.4411
1.4.14.4412
1.4.1.4.4.413
B. Outputs:
14.1.4.4401

1.4.14.4402
1.4.1.4.4403

Sorted Rad Waste

Sorted Mixed Waste
Sorted Non Rad/Hazardous
Waste

Treated Rad Waste
Treated Mixed Waste

Treated Non Rad/Hazardous

Waste

From:
From:

To:
To:
To:

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.44.5 Function Description: Package Site-Generated Waste

I. Function ID Number:

II. Function Title:

III. Function Definition:

14.1.445

Package Site-Generated Waste

To package site-generated waste, as needed, prior to disposal.
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IV. Interfaces:
A. Inputs:
1.4.1.4.4.511

14.1.44.512
1.4.1.4.4.513

B. Outputs:

1.4.1.4.4.501
1.4.1.4.4.502
1.4.1.4.4.503

Treated Rad Waste

Treated Mixed Waste
Treated Non Rad/Hazardous

Waste

Packaged Rad Waste
Packaged Mixed Waste

Packaged Non Rad/
Hazardous Waste

From:

From:

To:
To:

To:

Function 1.4.1.4.4.4
Function 1.4.1.4.4.4
Function 1.4.1.4.4.4

Function 1.4.1.4.4.6
Function 1.4.1.4.4.6
Function 1.4.1.4.4.6

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.4.6 Function Description: Dispose of Site-Generated Waste

1. Function ID Number:

II. Function Title:

II1. Function Definition:

To provide services and resources needed to prd'perly dispose of site-generated wastes,
including transportation off-site, as appropriate.

IV. Interfaces:
A. Inputs:
14.1.4.4.611
14.1.4.4.612
1.4.1.4.4.613

1.4.1.4.4.614

B. Outputs:

1.4.1.4.4.601

1.4.1.4.4.6

Dispose of Site-Generated Waste

Packaged Rad Waste
Packaged Mixed Waste

Packaged Non Rad/
Hazardous Waste

Sorted Non Rad/Non

Hazardous Waste

Disposed Site Generated

Waste

From:
From:
From:

From:

To:

Function 1.4.1.4.4.5
Function 1.4.

Function 1.4.
Function 1.4.1.44.

H!—ll-l
»
o

Outside System Boundary

V. Function Requirements: Requirements at this level 10 be specified

Table F1.4.1.4.5 Function Description: Maintain Operating Facilities

L Function ID Number: 1.4.14.5
Maintain Operating Facilities

II. Function Title:

1. Function Definition:
To maintain geologic repository operating facilities, including operating equipment,

buildings, and utilities.
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IV. Interfaces:

A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.5.1 Function Description: Maintain Operating Equipment

L

Function ID Number: 1.4.145.1

II. Function Title: ‘Maintain Operating Equipment
II1. Function Definition:

To provide services and facilities needed to maintain geologic repository operating
equipment.

IV. Interfaces:

A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements:

A. Constraints:

1.4.1.4.5.1C1 (f) Testing and maintenance.

Each licensee shall test and maintain intrusion alarms, eme¥e13cy alarms, communications
equipment, physical barriers, and other security related devices or equipment utilized
pursuant to this section as follows: ,

(l? All alarms, communications equipment, physical barriers, and other security
e a‘tigq devices or equipment shall’ be mainfained in operable and effective
condition.

(2) Each intrusion alarm shall be functionally tested for operability and required
performance at the beginning and end of each interval during which it is used for
security, but not less frequently than once every seven (7) days.

;3) Communications equipment shall be tested for operability and performance not
ess frequently than once at the beginning of each security personnel work shift.

[10 CFR 73.50]
14.1.451C2 (v) Plans for conduct of normal activities, including maintenance,
surveillance, and periodic testing of structures, systems, and components of the geologic
repository operation area.

[10 CFR 60.21 (C)(15)(v)]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified
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Table F1.4.1.4.5.2 Function Description: Maintain Buildings

I. Function ID Number: 1.4.14.5.2
II. Function Title: Maintain Buildings
M. Function Definition:
To provide services and resources needed to maintain buildings and structures at the

geologic repository.

IV. Interfaces: Requirements at this level to be specified
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.5.3 Function Description: Maintain Utilities

I. Function ID Number: 141453
II. Function Title: Maintain Ultilities
HI1. Function Definition:
To provide services and resources needed to maintain utility services at the geologic

repository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified

Table F1.4.1.4.5.4 Function Description: _ Prepare Shipping Cask For Return To Service

1. Function ID Number: 141454
I1. Function Title: - Prepare Shipping Cask for Return to Service.
II1. Function Definition:

To perform an actidns needed to prepare empty shipping casks for return to o rational
semp:e by the ¢ymcrnal transponatign ]s)ystem. Pty sipping pe

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level to be specified
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Table F1.4.1.4.6 Function Description: Administer QA

1. Function ID Number: 14.14.6
II. Function Tide: Administer QA
II1. Function Definition:
To provide services and resources to administer the quality assurance needs of the geologic

Tepository.

IV. Interfaces:
A. Inputs: None identified at this time
B. Outputs: None identified at this time

V. Function Requirements: Requirements at this level 1o be specified

Table F1.4.2 Function Description: Isolate Waste

I. Function ID Number: 14.2

I1. Function Title: Isolate Waste

I11. Function Definition:
Isolation means inhibiting the transport of radioactive material so that amounts and
concentrations of this maierial entering the accessible environment will be kept within
prescribed limits. [10 CFR 60.2]
Isolation begins at permanent closure and continues up to at least 10,000 years. Some
gonl.;u;aim?u are included outside this time period because they contribute to the waste
isolation function.

IV. Interfaces:

A. Inputs:

1.4.2]1 Waste Packages From: Function 1.4.1

1.4.212 Natural Transport Media From: Site

1.4.2I3 Human Intentions From: Outside System Boundary

B. Outputs:

14.201 Heat To: Accessible Environment

1.4.202 Intruded Multiple Barrier System To: Function = 1.4.2.1/1.4.2.2

. i Rlesources

1.4.203 Federally-Permitied Radiation To: ccessible Environment
Eigosure

1.4.204 Federally-Permitted Release of To: Accessible Environment
Radionuclides

1.4.205 igration Data] To: Function 143

1.4.206 Containment Data] To: Function 143

V. Function Requirements:
A. Constraints:
1.4.2C1 (c) The Safety Analysis Report shall include:
1) A description and assessment of the site at which the proposed geologic reposito:
g]:?erations alPea is 10 be located with appropriate attention to It’hose: feat&% of the gi(t)g th?t’
might affect geologic repository operations area design and performance....

(ii) The assessment shall contain:
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gle)) The effectiveness of engineered and natural barriers, including barriers that may not
themselves a part of the geologic repository olpe;auons area, against the release of
radioactive material to the environment. The analysis shall also include a comparative
evaluation of alternatives to the major design features that are important to waste isolation,
with particular attention to the “alternatives that would provide longer radionuclide
containment and isolation.

[10 CFR 60.21]

1.4.2C2 This requirement intentionally left blank.

14.2C3 Sections 60.131 through 60.134 specify minimum criteria for the design of the
geologlc repository operations area, These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130]

(a) General criteria for the underground facility.

g) The orientation, geometrz, layout, and depth of the underground facility, and
e design of any engineered barriers that are part of the underground facility shall
contribute to the containment and isolation of radionuclides.

[10 CFR 60.133]

1.42C4 Sections 60.131 through 60.134 sapepify minimum criteria for the design of the
geologxc re(gository operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60,131 through 60.134 do not relieve DOE from any
obligation to provide such safeg features in a specific facility needed to achieve the
performance objectives .... {10 60.130]

(b) Flexibility of design. The underground facility shall be d&si%led with sufficient ﬂexit;iliéz
10 allow adjustments where necessary to accommodate specilic site conditions identifi
through in Situ monitoring, testing, or excavation.

[10 CFR 60.133]

1.4.2C5 Sections 60.131 through 60.134 ﬁpe{:ify minimum criteria for the design of the
geologlc r%gosnory operations area. These design criteria are not intended to be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safengeaturu in"a specific facility needed to achieve the
performance objectives ... [10 CFR 60.130]

e) Underground openin 2) Openings in the underground facility shall be designed to
ge?!uce thegr potemi‘e:le t‘o%s d(el%terggus g1§ocl|: moveme.t%xro or fractutlying of overl)%g or

surrounding rock.
[10 CFR 60.133]

1.4.2C6 Sections 60.131 through 60.134 ﬁpeg:ify minimum criteria for the design of the
Eeolognc regos.nqry operations area. These design criteria are not intended 10 be exhaustive,

owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safety features in a specific facility needed to achieve the
performance objectives -... [10 60.130

() Rock excavation. The d&ign of the underground facility shall incorporate excavation
methods that will limit the potential for creating a preferential pathway for groundwater
to contact the waste packages or radionuclide migration to the accessible environment.

[10 CFR 60.133]

1.42C7 Sections 60.131 through 60.134 .?epify minimum criteria for the design of the
eologic repository operations area. These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to provide such safea features in a specific facility needed to achieve the
performance objectives .... [10 60.130]
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Engineered Barriers. Engineered barriers shall be designed to assist the geologic settin,
g)mee%ng the performanoe%lll)jeaiva for the period folﬁrnwing permanentg:l%sﬁ‘xl-e. &

[10 CFR 60.133]

1.42C8 Sections 60.131 through 60.134 zpe_ci!y minimum criteria for the design of the
Egodgvg;'c rmory operations area. These design criteria are not intended to be exhaustive,
I. issions 'in Sections 60.131 through 60.134 do not relieve DOE from any
obligation to grovi_de such safety features in a specific facility needed to achieve the
ormance objectives .... [10 60.130]

(()ig Thermal Joads. The underground facility shall be designed so that the performance
jectives will be met taking into account the predicted ermal and thermomechanical
response of the host rock, and surrounding strata, and groundwater system.

[10 CFR 60.133]

1.42C9 Sections 60.131 through 60.134 zpegify minimum criteria for the design of the
eologic repository operations area. These design criteria are not intended to be exhaustive,
owever. Omissions in Sections 60.131 through 60.134 do not relicve DOE from any
obggauon to provide such safeg features in a specific facility needed to achieve the
periormance objectives .... [10 60.130]

a) General design criterion. Seals for shafts and boreholes shall be designed so that
following permanent closure they do not becoql:cgathways that compromise the geologic
zcl:posno s ability to meet the performance objectives or the period following permanent
osure.

b) Selection of materials and placement methods. Materials and placement methods for
séals shall be selected to reduced to the extent practicable:

&11) The potential for creating a preferential pathway for ground water to contact
e waste packages or

(2) for radionuclide migration through existing pathways.
[10 CFR 60.134]

1.4.2C10 Specific criteria for HLW package desi 1 losive, pyrophoric, and
chemically (rb%qu materials. The waste pgg:.i:ageg:hall x%i éo%mﬁt‘xp qplosivgyrgrp phoric
materials or chemically reactive materials in an amount that could compromise the ability
of the underground facility to contribute to waste isolation or the ability of the geologic
repository to satisfy the pérformance objectives. iZ) Free liquids. The waste package shall
not_contain free Liquids in an amount that could compromise the ability of the waste
packages to achieve the performance objectives relating o containment of HLW use
of chemical interactions or formation of pressurized vapor) or result in spillage an spread
of contamination in the event of waste package perioration during the period through

permanent closure.
[10 CFR 60.135]

1.42C11 (g) Waste form criteria for HLW. High-level radioactive waste that is emplaced
in the underground facility shall be designed to meet the following criteria: (3)
Combustibles. All combustible radioactive wastes shall be reduced to a noncombustible form
unless it can be demonstrated that a fire involving the waste packages containing
combustibles will not compromise the mtcrglnty of other waste packages, adversely affect any
structures, ?stems, or components imporiant to safety, or compromise the ability of the

underground facility to contribute to waste isolation.
[10 CFR 60.135]

142C12 (a) Qualifying Condition. The geokgic setting at the site shall allow for the
physical separation of radioactive waste from the accessible environment after closure in
accordance with the reti;mrements of 40 CFR Part 191, Subpart B, as implemented by the
provisions of 10 CFR Part 60. The geologic setting at the site will allow for the use of
enginecred barriers to ensure compliance with the requirements of 40 CFR Part 191 and
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10 CFR Part 60 (see Appendix I of this part)!.

1 Appendix I refers to that in 10 CFR 960.
{10 CFR 960.4-1]

1.42C13 (d) Disqualifying Condition. A site shall be disqualified if the pre-waste-
emplacement’_ground-water travel time from the dist zone to the accessible
environment is expected to be less than 1,000 years along any pathway of likely and

significant radionuclide travel.
[10 CFR 960.4-2-1(d)]

1.4.2C14 (d) Disqualifying Condition. The site shall be_distlggliﬁed if site conditions do
not allow all portions of the underground facility to be situated at least 200 meters below

the dir overlyi ound surface.
ectly overlying gr [10 CFR 960.4-2-5]

14.2C15 (d) Dls%xfymg Condition. The site shall be disqualified if it is likely tha
during the first 10,000 years after closure, active dissolution, as predicted on the basis o
the geologic record, would result in a loss of waste isolation.

[10 CFR 960.4-2-6]

1.4.2C16 (d) Disqualifying Condition. A site shall be disqualified if, based on the geologic
record during the Quaternary Period, the nature and rates of fault movement Or other
ground motion are expected to be such that a loss of waste isolation is likely to occur.

[10 CFR 960.4-2-7]
1.4.2C17 Sections 60.131 through 60.134 specify minimum criteria for the design of the
ﬁeologlc rcgosnory operations aréa. These design criteria are not intended to be exhaustive,

owever. Omissions in 60.131 through 60.134 do not relieve DOE from any obligations
to provide such safety features in a specific facility needed to achieve the ‘performance
objectives.... [10 CFR60.130]

fd) Control of water and gas. The design of the underground facility shall provide
of control of water or gas intrusion.

[10 CFR 60.133]

B. Performance: Requirements at this level to be specified

C. Interfaces:

1.42I1 Requirements at this level to be specified

1.4.2I2 Requirements at this Jevel to be specified

1.4.201 Requirements at this level to be specified

1.4.202 Requirements at this level to be specified

1.4.203 Requirements at this jevel to be specified

14204a The geologic setting shall be selected and the engineered barrier system and the

boreholes and their seals shall be designed to assure that releases of radioactive

materials to the accessible environment foumnﬁioacuw permanent closure conform to such

en&r:ngp_phcable environmental s for ty as have been established

vironmental Protection Agency with respect to both anticipated processes and
cvents and unanticipated processes and évents.
[10 CFR 60.112]

*Unanticipated processes and events" means those and evenis affecting the geologi
setting that are judged not to be reasonably likely to occur duri theaﬂ" themw%
performance objective must be achieved, but which are suffici credible to
warrant consideration. Unanticipated processes and events may be either processes or
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events or processes and events initiated by human activities other than those activities licensed
under this part. Processes and events initiated by human activities may only be found to be
sufficiently credible to warrant consideration if it i assumed that: (1) The monuments

Jor by this part are sufficiently permanent to serve their intended purpose; 2)theva1ueto}§mne
generations tfgtenualmourceswithmtlx'emecanbeassessedagiequqtg under the applicable
provisions is part; (3) and understanding of the nature of radioactivity, and an ap,

of its hazards have been retained in some g institutions; (4) institutions are able to
mmnkkand_tzlmkemnedwlqaio‘o’ntahta?legelofsoaal_ anizati mge
competence equivalent to, or superior which was in processes or
ameom%(S)mﬁmmmmmmmk, ‘or several hundred
years after permanent closure. [10 CFR 60.2]

1.4204b (a Quaul%m ing Condition. The present and expected geohydrologic setting of a
site shall b(c )com t legwiu} waste comain’hent and isolation. ‘Fﬁg geohyd?olog.ic segttjn.
considering the cteristics of and the processes operating within the’ geologic settin;
shall permit compliance with (1) the requirements s ed in Secuon 4-1 for
radionuclide releases to the accessible environment and (2) the requirements s ed in
10 CFR 60.113 for radionuclide releases from the engineered barrier system using

reasonably achievable technology. [10 CFR 960.4-2-1(a)]

%

gage

1.4.204c- (a) Qualifying Condition. The present and expected geochemical characteristics
of a site S!(la}l be compgu'ble with waste e%mainment and isolauon. Considering the likely
chemical interactions ‘among radionuclides, the host rock, and the ground water, the
characteristics of and the processes operating within the ﬁeologlc setting shall permit
compliance with (1) the requirements :gecui in Sec. 960.4-1 for radionuclide releases to
the accessible environment and (2) the requirements specified in 10 CFR 60.113 for
radionuclide releases from the engineered-barrier system using reasonably available

technology.
[10 CFR 960.4-2-2]

1.4.204d (a) Qualifying condition. The present and expected characteristics of the host
rock and sufrounding units shall be capable of accommodating the thermal, chemical,
mechanical, and radiation stresses A to_be induced by repository constructio:
operation, and closure and by expected interactions among thé waste, host rock, groun
water, and engineered comporents. The characteristics of and the processes operating within
the geologic seiting shall qermn compliance with (1) the requirements specified in Sec.
960.4-1 for radionuclide releases to the accessible environment and (2) the requirements
set forth in 10 CFR 60.113 for radionuclide releases from the engineered-barrier system
using reasonably available technology.

[10 CFR 960.4-2-3]

1.4.204e v(van?l Qualifying Condition. The site shall be located where future climatic
conditions will not be likely to lead to radionuclide releases greater than those allowable
under the requirements ﬂ)eaﬁeq in Sec. 960.4-1. In predicting the likely future climatic
conditions at a site, the DOE will consider the global, regional, and site climatic patterns
during the Quaternary Period, considering the geomorphic evidence of the climatic

conditions in the geologic setting. [10 CFR 960.4-2-4]

14.2C04f (a) QuahginléaCondi;iom The site shall allow the underground facility to be
laced at a depth suc] terosxonal%rocsssacnngrﬁonthcsurfacemllnotbelikely
lead to radionuclide releases greater than those allowable under the requirements
specified in Sec. 960.4-1. In predicting the likelihood of potentially disruptive erosional
processes, the DOE will consider the ¢ liC, tectonic, and geomorphic evidence of rates
and patterns of erosion in the geologic setting during the Quaternary Period.

[10 CFR 960.4-2-5]

1.4204g (a) Quali!{igifondiﬁon. The site shall be located such that any subsurface rock
dissolution will not ikely to lead to radionuclide releases greater than those allowable
under the requirements specified in Sec. 960.4-1. In predicting the likelihood of dissolution
within the geologic setun&at a site, the DOE will consider the evidence of dissolution

within that setting during the Quaternary Period, including the locations and characteristics
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of dissolution fronts or other dissolution features, if identified.
[10 CFR 960.4-2-6]

L4.204h (a) Qualifying Condition. The site shall be located in a geologic setting where
future tectonic processes or events will not be likely to lead to radionuclide releases greater
than those allowable under the requirements specified in Sec. 960.4-1. In predicting the
likelihood of potentially disruptive fectonic processes or eveats, the DOE consider the
structural, stratigraphic, geophysical, and seismic evidence for the mature and rates of
tectonic processés and events in the geologic setting during the Quaternary Period.

{10 CFR 960.4-2-7]

1.4.205 Requirements at this level to be specified
1.4206 Requirements at this level to be specified

Table F1.4.2.1 Function Description: Contain Waste

1. Function ID Number: 14.2.1
II. Function Title: Contain Waste
IT1. Function Definition:

Containment means the confinement of radioactive waste within a designated boundary area.
[10 CFR 60.2]

During the first several hundred years followin ent closure of a geologi itory,
when %adiation and thermal lcvg? are high a%gctrlll??xncemimi.s in mgeo gg;mito?y
rformance are large, special emphasis is placed upon the ability to contain the wastes
waste packages within an engineered barrier system. This is known as the containment
period. [10 CFR 60.102]

This function bcgins at permanent closure; and ends when the time iod of the
requirement in 10 CFR ..113(%)}'(1&(1’1)&) ends, ie. at least 300 to 1 years after
e

repository closure as determined mmission.

“The requirement in 10 CFR 60.113(3}‘(})@1) A) for substantially complete containment of
high-level wastes within the waste packages for a period not less than 300 years nor more
than 1000 years following repository closure is 8 minimum performance re&z;irem.em_ which
is not intended, and should not be’interpreted, as a cap on the waste package lifetime or
a limitation on the credit that can be taken (in engineered barrier system and overall

repository system performance assessments) if the waste packaie is daigwil 9;% )provide

IV. Interfaces:

containment in excess of 1000 years.” (NRC Staff Position 1, July

A. Inputs:

14.2.111 Waste Packages From: Function 1.4.1

14.2.112 Near Field From: Site

142113 Internal Container From: Waste Package
Environment

142114 Natural Transport Media From: Site

B. Outputs:

1.4.2.101 Federally-Permitted Radiation To: Accessible Environment/1.4.2.2
Exposure

1.4.2.102 Heat To: Accessible Environment/1.4.2.2

1.4.2.103 Containment Data) To: Function 1.4.3

1.4.2.104 ncontained Radionuclides To: Function 1.4.2.2
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1 V. Function Requirements:

A. Constraints:

1.4.2.1C1 (ii) In satisfyinfest!\e preceding .requirementt,eﬁlo CFR 60.113(a)(1)] the engiltieered
i D

2 barrier system shall be gned, assuming anticipated processes and events, so that:
5 }A) Containment of HLW within the waste packages will be substantially complete
[ or a period to be determined by the Commission taking into account the factors
7 specified in 60.113%) provided, that such period shall be not less than 300 years
g nor more than 1 years after permanent closure of the geologic repository; and
10 - [10 CFR 60.113(a)(1)]
11 1.4.2.1C2 (1) Packages for HLW shall be designed so that the in situ chemical, ical,
12 and nucleag %’ropemgs of the waste {:&klpge and its interactions with the emplgggxsnent
13 environment do not compromise the function of the waste packages or the performance of
14 the underground facility or the geologic setting.
15 [10 CFR 60.135(a)]
16 1.4.2.1C3 (2? The design shall include but not be limited to consideration of the following
17 factors: solubility, oxidation/reduction reactions, corrosion, hydriding, £s generation,
18 thermal effects, mechanical strexg}h, mechanical stress, radiolysis, radiation damage,
19 radionuclide retardation, leaching, fire and explosion hazards, thermal foads, and synergistic
20 interactions.
21 [10 CFR 60.135(a)]
22 1.4.2.1C4 (2) Free liquids. The waste package shall not contain free liquids in an amount
23 that could compromise the ability of the waste packages to achieve the performance
24 objectives relating to containment of HLW use of chemical interactions or formation
25 of pressurized vapor) or result in spillage and spread of contamination in the event of waste
26 package perforation during the peri througg permanent closure.
~7 [10 CFR 60.135(b)]
1.4.2,1CS (b)(4) Unique identification. A label or other means of identification shall be
o provided for each waste gckagﬁ. The identification shall not impair the integrity of the
30 waste package and shall be :J)p ied in such a way that the information shall be légible at
31 least 10 the end of the of retrievability. Each waste package identification shall be
32 consistent with the waste package’s permanent written records.
33 [10 CFR 60.135]
34 B. Performance: Requirements at this level to be specified
35 C. Interfaces: Requirements at this level to be specified
36 Table F14.2.1.1 Function Description: Limit Degradation of Containment Barriers
37 L Function ID Number: 142.1.1
38 II. Function Title: Limit Degradation of Containment Barriers
39 I1. Function Definition:
40 : To limit the degradation of containment barriers in order to contain the radioactive waste.
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This function begins at permanent closure; and ends when the time period of the
requirement in 10 CFR ..113(3)(1&(11)&) ends, ie. at least 300 to 1 years after
e

repository closure as determined by mmission.
IV. Interfaces:

A. Inputs:

1.4.2.1.111 Natural Transport Media From: Site

142.1.112 Internal Waste Package - -From: . Waste Package
Environment

14.2.1.113 Containment Barriers From: Function 1.4.1

142.1.114 Near Field From: Site

142.1.115 Radiation From: Function 1.4.2.1.2

14.2.1.116 Modified Nearfield From: Function 1.4.2.1.2

14.2.1.117 Modified Internal Waste From: Function 1.4.2.1.2
Package Environment

B. Outputs:

14.2.1.101 Heat To: Accessible Environment

14.2.1.102 Degraded Containment Barriers To: Function 1.4.2.1.2

14.2.1.103 Modified Near Field To: Function 1.4.2.1.2

14.2.1.104 Modified_Internal Waste To: Function 1.4.2.1.2
Package Environment

14.2.1.105 Federally-Permitted Radiation To: Accessible Environment
Exposure

1.4.2.1.106 Exposed Waste Form To: Function 1.4.2.1.2

14.21.107 Uncontained Radio- To: Function 1.4.2.2

V. Function Requirements: Requirements at this level to be specified.

Table F1.4.2.1.2 Function Description: Limit Egress of Radionuclides

I Function ID Number: 14.2.12
II. Function Title: Limit Egress of Radionuclides
HI. Function Definition:
To limit the egress of radionuclides in order to contain the radioactive waste.
This function beﬁms a rmanent closure; and ends when the time period of the

. t .
uirement in 10 CFR 060.113(a)(1)(ii)(A) ends, i.c. at least 300 to 1 years after
repository closure as determined(b)y( &(e) 1)nmission.

IV. Interfaces:

A. Inputs:

14.2.1.211 Modified Near Field From: Function 1.4.2.1.1
1.4.2.1.212 Degraded Containment Barriers From: Function 1.4.2.1.1
1.4.2.1.213 Modified Internal Waste From: Function 1.4.2.1.1

Package Environment

1.4.2.1.214 Exposed Waste Form From: Function 1.4.2.1.1
1.4.2.1.2I5 Natural Transport Media From: Site

Physical System Requirements - Dispose of Waste, Rev. 0 99
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33
34
35

Heat To: Accessible Environment
Radiation To: Function 1.4.2.1.1/1.4.2.2
ﬁontainmem Data To: Function 1.4.3

odified Near Fiel To: Function 14.2.1.1
Modified_Internal Waste To: Function 14.2.1.1

Package Environment

V. Function Requirements:

A. Constraints:
B. Performance:
C. Interfaces:

14.2.1.211
14.2.12]12
1.4.2.1.213

14.2.1214 (c)

Requirements at this level to be specified
Requirements at this level to be specified

Requirements at this level 1o be specified
Requirements at this level to be specified
Requirements at this level to be specified

Waste form criteria for HLW. High-level radioactive waste that is emplaced

in the underground facility shall be designed to meet the following criteria:

(1) Solidification. All such radioactive wastes shall be in solid form and placed in
sealed containers.

(2) Consolidation. Particulate waste forms shall be consolidated (for example, by
mfcoarprgra‘ﬁ:g& into an encapsulated matrix) to limit the availability and generation
of partic '

(3) Combustibles. All combustible radioactive wastes shall be reduced to a
noncombustible form unless it can be demonstrated that a fire involving the waste

ckages containing combustibles will not compromise the integrity of other waste
packages, adversely affect any structures, systems, or components m&ortant to
safety, or compromise the ability of the underground facility to contribute to waste

isolation.
[10 CFR 60.135]

1.4.2.1.215

14.2.1201
14.2.1.202
14.2.1.203
1.4.2.1.204
1.4.2.1.205

Requirements at this level to be specified
Requirements at this level to be specified
Requirements at this level to be specified
Requirements at this level to be specified
Requirements at this level to be specified
Requirements at this level to be specified

Table F1.4.2.2 Function Description: Limit Release of Radionuclides

L

II. Function Title:

III. Function Definition:
To limit the release of radionuclides to the accessible environment by the engineered barrier

Function ID Number: 14.2.2

Limit Release of Radionuclides

system and the geologic setting.

Physical System Requirements - Dispose of Waste, Rev. 0100
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This function begins at permanent closure and will continue to bdcv:nnd 10,000 years. Some
requirements mandate 10,000 years performance period. In accordance with 10 CFR 960.3-
1-5, DOE will conduct performance assessments Of repository cxpecte&g)erformance through
100,000 years, but no release limits have been s beyond 10,000 years.

Following the containment period, special emphasis is placed on the ability to achieve
isolation of the wastes by virtue of the characteristics of the geologic repository. There are
two subfunctions to achieve isolation of the waste. The first is {o limit mobilization and
release of radionuclides from the EBS to the geologic setting. This is effected during the

IV. Interfaces:

earlapart of this period by the engineered barrier system. The second subfunction operates

on these radionuclides released from the EBS, and limits their release to the accessible

environment. This is effected by natural barriers.

A. Inputs:

1.4.2.2]11 Uncontained Radionuclides From: Function 1.4.2.1

1.4.2.212 Heat . From: Function 1.4.2.1

142213 Federally-Permitted Radiation From: Function 1.4.2.1
Exposure

1.4.2.214 atural Transport Media From: Site

B. Outputs:

142201 Federally-Permitted Release of To: Accessible Environment
Radionuclides )

1.4.2.202 [Migration Data] To: Function 1.4.3

V. Function Requirements:

A. Constraints: Requirements at this level to be specified
B. Performance: Requirements at this level to be specified

C. Interfaces:

14.2.211 Requirements at this level to be specified
142212 Requirements at this level to be specified
142213 Requirements at this level to be specified
14.2.214 Requirements at this level to be specified

142201 Individual protection requirements.

Disposal systems for spent nuclear fuel or high-level or transuranic radioactive wastes shall
be designed to provide a_reasonable expectation that, for 1,000 years after disposal,
undisturbed performance of the disposal system shall not cause the annual dose equivalent
from the ml system to any member of the public in the accessible environment 10
exceed 25 ems to the whole body or 75 millirems to critical organ. All potential
pathways (associated with undisturbed performance) from the disposal system to people
shall be considered, including the assumption that individuals consume 2 liters per day of
drinking water from any significant source of ground water outside of the controlled area.

[40 CFR 191.15]

142202 Ground water protection requirements

&Disposal systems for spent nuclear fuel or high level or transuranic radioactive wastes

1l be designed to provide 8 reasonable expectation that, for 1,000 years after disposal,

:gdxstm perfom?:lce of the disposal 'gstem shall trngt cause the n;lionucligle
ncen ns averaged over an? in water withdrawn from rtio

source of groundwater to :year any portion of a special

(1) § picocuries per liter of radium-226 and radium-228;

Physical System Requirements - Dispose of Waste, Rev. 0101
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(2) 15 picocuries per liter of alpha-emitting radionuclides including radium-226 and
fadium-228 but excluding radon); or (3) The com ined concentrations of
radionuciides that emit either beta Of gamma radiation that would produce an

or any internal orgilll‘myeater than 4

annual dose jvalent to the total
milliremsper;grifanindividual consumedzmersperdayof g water from

such a source of ground water.
If any of the average annual radionuclide concentrations existing in a ial source of
{round water before construction Of the dis tem the limits in
91.16(a), the dis system shall be designed to provide a reasonable expectation that,
for 1, tgws disposal, undisturbed performance of the disposal system shall not
increase the existing sverage annual radionuclide concentrations in water withdrawn from
that special source Of ground water by more than the limits established in 191.16(a).
[40 CFR 191.16]

*Special source of ground water,” used in this part, means those Class I ground waters
i ﬁ,d’mmﬁammmw.qggzja&nd. ater Protection Strategy lished in Au,
Imkit?aame':tgs?g);ndtheﬁcgnwlladm (2 areumpplymg “drmbng!"mfgm
%onsa_sot{o:'heda:ematt[wwe gime c‘oo:lzsabca??gu;'mmd:atmwf:rhdaadg
characierza as %‘C’"W dl-m system - accordance section
b)(1)(B) of the ’A); and (3 irrep in that no reasonable aliernative source
{,}wfg t&a‘;{r is availagle to t‘al::pdanm ” t ve ST
' [40 CFR 191.12(0)]

Table F1.4.2.2.1 Function Description: Limit Release of Radionuclides From EBS

1. Function ID Number: 14221

1. Function Title: Limit Release of Radionuclides from EBS

III1. Function Definition:
To limit the release rate of radionuclides from the EBS to the geologic setting.

This function begins at permanent closure and will continue to beyond 10,000 years.

IV. Interfaces:

A. Inputs:
1422111 Uncontained Radionuclides From: Function 1.4.2.1
14.2.2.112 Heat From: Function 1.4.2.1
A Federally-Permitted Radiation From: Function 1.4.2.1
Exposure
14.2.2.114 Natural Transport Media From: Site

B. Outputs:

14.22.101 igration Data To:  Function 1.43

1422102 ggl%rr:lly-?ermitled Release of To: Function 1.4222
Radionuclides (From EBS)

To: Function 1.4.2.2.2

1.4.22.103 Heat ..
1422104 Federally Permitted Radiation To: Function 1.4.2.22
ure

V. Function Requirements:
A Constraints: Requirements at this level o be specified

B. Performance: Requirements at this level to be specified

Physical System Requirements - Dispose of Waste, Rev. 0102
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C. Interfaces:

1422.111 Requirements at this level to be specified

1.42.2.112 Requirements at this level to be specified

1422113 Requirements at this level to be specified

14.2.2.114 Requirements at this level to be specified

1.42.2.101 Requirements at this level to be specified

A0 01 e 0 P R L TR SIS

fBﬁ the release rate of any radionuclide from the engincered barrier system
ollowing the containment period shall not exceed one part in 10,000 per of
the inventory of that radionuclide calculated to be present at 1, following
permanent closure, or such other fraction of the inventory as may be approved or
specified by the Commission: provided that this requirement does not apply to an
radionuclide which is released at a rate less than 0.1% of the calculated tota
release rate limit. The calculated total release rate limit shall be taken to be one
part in 100,000 per year of the inventory of radioactive waste, originally emplaced
in the underground facility, that remains after 1,000 years of radioactive decay.

[10 CFR 60.113(a)(1)]

1.4.2.2.103 Requirements at this level to be specified
1.42.2.104 Requirements at this level to be specified

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified

Physical System Requirements - Dispose of Waste, Rev. 0103
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Table F1.4.2.2.2 Function Description: Limit Release of Radionuclides To Accessible Environment

1. Function ID Number: 14222
II. Function Title: Limit Release of Radionuclides to Accessible Environment
III. Function Definition:
To limit the time for the release of radionuclides 1o the accessible environment.
This function begins at permanent closure and will continue to beyond 10,000 years.
IV. Interfaces:
A. Inputs:

1422211 Federally-Permitted Release From: Function 1.4.2.2.1
?_{ Radionuclides (From EBS)

1.4.2.2.212 eat From: Function 1.4.2.2.1

1.4.22.213 Federally Permitted Radiation From: Function 1.4.22.1
Exposure

14.2.2.214 Natural Transport Media From: Site

B. Outputs:

1.4.2.2.201 E\di tion Data] To: Function 143

1422202 erally-Permitted Release To: Accessible Environment

of Radionuclides
V. Function Requirements:
A. Constraints:
1.4.2.2.2C1 (2) Geologic setting. The geologic regository shall be located so that prewaste
emplacement groundwater travel time along the fastest path of likely radionuclide travel
from the undisturbed zone to the accessible environment shall be at least 1,000 years or
such other travel time as may be approved or specified by the Commission.

[10 CFR 60.113(a)]

B. Performance: Requirements at this level to be specified
C. Interfaces:

14.2.2.211 Requirements at this level to be specified
14.2.2.212 Requirements at this level to be specified

1422213 Requirements at this level to be specified
1422214 Requirements at this level to be specified
14.2.2.201 Requirements at this level to be specified
1422202 Same requirement as specified in 1.4003b

Physical System Requirements - Dispose of Waste, Rev. 0104
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Table F1.42.3 Function Description: Limit Incompatible Human Activities

1. Function ID Number: 1423
II. Function Title: Limit Incompatible Human Activities

HI. Function Definition:
To minimize or prevent intentional and unintentional human activities.
This function begins at permanent closure and will continue to beyond 10,000 years.

A description of the controls that the applicant will apply to restrict access and 1o regulate
land use at the site and adjacent areas, including a conceptual design of monuments which
would be used to identify the controlled area after permanent closure. [10 CFR 60.21(c)(8)]

Appropriate controls shall be established outside of the controlled area. DOE shall exercise
any jurisdiction and control over surface and subsurface estates necessary to prevent adverse
human actions that could sxgglﬁcantly reduce the geologic repository’s ability to achieve
isolation. The rights of may take the form of appropriate possessory interests,
servitudes, or withdrawals from location or patent under the general mining laws.

[10 CFR 60.121(b)]

IV. Interfaces:
A. Inputs:
14.2.311 Human Intentions From: Outside System Boundary
B. Outputs:
1.4.2.301 Intruded Multiple Barrier System  To: Function 1.4.2.1/1.4.2.2

[Resources]
V. Function Requirements:
A. Constraints:
1.4.2.3C1 (a) Ownership of land.

1) Both the geolo&ic repository operations area and the controlled area shall be
ted in and on [ands that are either acquired lands under the jurisdiction and
control of DOE, or lands permanently withdrawn and reserved for its use.

(2) These lands shall be held free and clear of all encumbrances, if significant, such
as:

(i) Rights arising under the general mining laws;
(ii) easements for right-of-way, and

(iii) all other rights arising under lease, rights of entry, deed, patent,
mortgage, appropriation, prescription, or otherwise.

(b) Additional controls. Appropriate controls shall be established outside of the controlied
area. DOE shall exercise any Lunsdncnoq and control over surface and subsurface estates
necessary to %reyent adverse human actions that could significantly reduce the feologic
repository’s ability to achieve isolation. The rights of DOE may take the form of
appropriate possessory interests, servitudes, or wi drawals from location or patent under

¢ general mining laws.
(c) Water rights.

1) DOE shall also have obtained such water rights as may be needed to accomplish
e purpose of the geologic repository operauons area.

(2) Water rights are included in the additional controls to be established under
paragraph (b) of this section.

[10 CFR 60.121]
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1423C2 (a) Qualj!xing Condition. This site shall be located such that--considering

permanent markers an

records and reasonable projections of value, scarcity, and technology

= the natural resources, including ground water suitable for crop irri

consumption without treatment, present at or near the site will not be

n or human
ly to give rise

to interference activities that would lead to radionuclide releases greater than those

allowable under the requirements specified in Sec. 960.4-1
(d) Disqualifying Conditions. A site shall be disqualified if --

(1) Previous exploration, mining, or extraction activities for resources of commercial.
importance at the site have created significant pathways between the projected

underground facility and the accessible environment; or

(2) Ongoing or likely future activities to recover presently valuable natural mineral
resources outside the controlied area would be expected to lead to an inadvertent

[10 CFR 960.4-2-8-1]

Joss of waste isolation.

1.4.23C3 (a) Qualiféng Condition. The site shall be located on land for which the DOE

can obtain, in accor

nce with the requirements of 10 CFR Part 60, ownership
ential surface

and subsurface rights, and control of access that are required in order ti:gt pot
and subsurface activities as the site will not be likely to lead to radionuclide releases greater

than those allowable under the requirements specified in Sec. 960.4-1

[10 CFR 960.4-2-8-2]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified

Table F1.4.2.3.1 Function Description: Limit Inadvertent Human Activities

I. Function ID Number: 14.2.3.1
II. Function Title: Limit Inadvertent Human Activities
II1. Function Definition:

To minimize or prevent inadvertent human activities.

This function begins at permanent closure and will continue to beyond 10,000 years.

IV. Interfaces:

A. Inputs: None identified at this time.

B. Outputs: None identified at this time.
V. Function Requirements:

A. Constraints:

1.4.23.1C1_(a) DOE shall submit an application to amend the license prior to
closure. The submission shall consist of an update of the license application submitted

under sections 60.21 and 60.22, including: ...
(2) A detailed description of the measures to be emp

- such as land use

controls, construction of monuments, and preservation of fecords - to re,
rhrevem activities that could impair the long term isolation of emplaced wasie within

e logic repository and to assure that relevant information will be preserved
for the usé of future generations. As a minimum, such measures shall include -
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(i) Identification of the controlled area and geologic repository operations
area by monuments that have been designed, fabricated, and emplaced to

be as permanent as is practicable; and

ii) Placement of records in the archives and land records systems of local
tate, and Federal government agencies, and archives elsewhere in the
world, that would be likely 10 be consulted by potential human intruders -
such records to identify the location of the geologic reposno;; operations

area, including the underground facility, boreholes and s and the

boundaries of the controlled area, and the nature and hazard of the waste.

[10 CFR 60.51]
B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified

Table F1.4.2.3.2 Function Description: Limit Intentional Human Activities

1. Function ID Number: 14.23.2
II. Function Title: Limit Intentional Human Activities
II1. Function Definition:
To minimize or prevent intentional human activities.
This function begins at permanent closure and will continue to beyond 10,000 years.
IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.
V. Function Requirements: Requirements at this level to be specified

Table F1.4.3 Function Description: Evaluate System Performance

1. Function ID Number: 143

1. Function Title: Evaluate System Performance

1. Function Deflnition:
To estimate the ability of the reposito tem to comply with regulations governing its
preclosure and postcltgsure pcrt‘ormanc::y o?]secmm and ?tiy effects cﬁxult‘ile env%ronmen% to

use the estimates in updates 1o compliancé documents and in support of the contin
development of the system; 1o conduct the performance-confirmation

environmental-monitoring programs needed to supply data for the estimates; and to plan

for postclosure monitoring of the system.

(c) A license shall be terminated only when the Commission finds with respect to the

logic repository:
?E;, at the disposition of radioactive wastes has been made in conformance with
e DOE’s plan, as amended and aplproved as part of the license.
(2) That the final state of the i

ogic repository operations area conforms to DOE’s
plans for permanent closure and s plans for the decontamination or dismantlement
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of surface facilities, as amended and approved as part of the license. [10 CFR 60.52
©1)2)]
This program_ shall have been started during site characterization and continue until

termination of license. [Proposed Rulemaking, Monitoring after Permanent Closure, June
30, 1986, section 60.144

IV. Interfaces:
A. Inputs:
1.4.311 igration Data] From: Function 1.4.2
1.4.312 Containment Data] From: Function 14.2
1.4.313 rations Data From: Function 1.4.1
1.4.3]4 Sile Data From: Site
14315 PA Models From: Outside System Boundary
B. Outputs:
14301  License Application to To:  1.4.1.4 Subfunction(s)

Terminate

1.4.302 Records To: Function 1.4.1.4.3.1
14303 Corrective Action To: Function 1.4.1

V. Function Requirements:
A. Constraints:
1.43C1 (c) The Safety Analysis Report shall include:

(1) A description and assessment of the site at which the proposed geologic repository
operations area is 10 be located with appropriate attention to those features of the site that
might affect geologic repository operations area design and performance. The description
of the site shall identify the location of the geologic repository operations area with respect
to the boundary of thé accessible environment.

(i) The description of the site shall also include the following information regarding
subsurface conditions. This description shall, in all cases, include such jnformation
with res 10 the controlled area. In addition, where subsurface conditions outside
the controlled area may affect isolation within the controlled area, the description
shall include such information with respect to subsurface conditions_outside the
controlled area to the extent such information is relevant and material. The detailed
information referred to in this paragraph shall include:

SA) The orientation, distribution, aperture in-filling and origin of fractures,
iscontinuities, and heterogeneities;

(B? The presence and characteristics of other potential pathways such as
solution features, breccia pipes, or other potentially permeable features;

(C) The geomechanical properties and conditions, including pore pressure
and ambient stress conditions;

(D) The hydrogeologic properties and conditions;
(E) The geochemical properties; and

The anticipated response of the geomechanical, hydrogeologic, and

. hemical sysp?ems to ptl?e maximqmggg_sigg thermal oadixg:ng, gx%cn the

pattern of fractures and other discontinuities and the heat transfer
properties of the rock mass and groundwater.

[10 CFR 60.21)

1.43C2 (c) The Safety Analysis Report shall include:

(1) A description and assessment of the site at which the proposed geologic repository
operations area is to be located with appropriate attention to those features of the site that
might affect gleqlogxc. reﬁ?snory operations area design and performance. The description
of the site shall identify the location of the geologic repository operations area with respect
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to the boundary of the accessible environment ...
(ii) The assessment shall contain:

A) An analysis of the lo hysics, rogeology, geochemistry,
c(:lix)natolog, lz;d meteoro ogy%%’ tf:? gxuyzs, bydrogeology v

) Ana to determine the degree to which each of the favorable and

tentially adverse conditions, if present, has been characterized, and the
extent to which it contributes to or detracts from isolation. For the purpose
of determining the presence of the potentially adverse conditions,
investigations shall extend from the surface to ‘a depth sufficient to
determine critical pathways for radionuclide migration from the
underground facility to the accessible environment. otenn_alﬂl adverse
conditions shall be investigated outside of the controlled area if they affect
isolation within the controlled area.

An evaluation of the performance of the proposed logic reposito;
ci')the period after permanent closure, assumlglg anticipga‘:gd gquwssa an
events Pvmg the rates and quantities of releases of radionuclides to the
accessible environment as a function of time; and a similar evaluation which

assumes the occurrence of unanticipated processes and events.

Q) The effectiveness of engineered and natural barriers, including barriers
at may not be themselves a dpart of the geologic repository operations
area, against the release of radioactive material o thé environment. The
analysis shall also include a comparative evaluation of alternatives to the
major desl%g features that are imtgrtant to waste jsolation, with particular
atténtion the alternatives t would provide longer radionuclide
containment and isolation.

(E) An analysis of the performance of the major design structures, systems,
and components, both surface and subsurface, to identify those t are
important to safety. For the purposes of this analysis, it shall be assumed
that operations at the geologic repository operations area will be carried
out at the maximum capacity and rate of receipt of radioactive waste stated
in the application.

(F) An explanation of measures used to support the models used to
perform the assessments required in eggragaphs A) through (D). Analyses
and models that will be used to predict future conditions and changes in
the geologic setting shall be supported by using an appropriate combination
of such methods as field tesls, in situ tests, laboratory tests which are
representative of field conditions, monitoring data, and natural analog

studies.
[10 CFR 60.21]

1.4.3C3 (a) DOE shall submit an application t0 amend the license prior to permanent
closure. The submission shall consist of an update of the license application submitted
under sections 6.21 and 6.22, including:

(1) A description of the program for post-permanent closure monitoring of the
geologic repository.

(2) A detailed description of the measures to be employed - such as land use
controls, construction of monuments, and preservation of records - to regulate or
prevent activities that could impair the long-term isolation of emplaced waste
within the geologic repository and to assure that relevant information will be
pr&sedrxed for the use of future generations. As a minimum, such measures shall
include:

(i) Identification of the controlled area and geologic repository operations
area by monuments that have been d&ignecﬁegbncat and emplaced to
be as permanent as is practicable; and

gii) Placement of records in the archives and land record systems of local
tate, and Federal government agencies, and archives elsewhere in the
world, that would be likely to be consulted by potential human intruders -
such records to identify the location of the geoloqic rcpositor*ls perations
area, including the underground facility, boreholes and shafts, and the
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boundaries of the controlled area, and the nature and hazard of the waste.

3) Geologic, hysical, geochemical, hydrologic, and other site data that are
gb)tained dtgxlnngget.il% %spemxgonal pctiod' pcy:'itinengtm’to the long-term isolation of
emplaced radioactive wastes.

4) The results of tests, iments, and any other ana relating to backfill
gf) e was nyction wilh‘ytlsl? host rogi:k, and any

excavated areas, S scaling, waste intera p )
other tests, experiments, Or analyses ent to the long-term isolation of

emplaced wastes within the geologic repository.
(5) Any substantial revision of plans for permanent closure.

g) Other information bearing upon permanent closure that was not available at
e time a license was issued.
[10 CFR 60.51]

Requircments at this level to be specified
Requirements at this level to be specified

B. Performance:
C. Interfaces:

Table F1.4.3.1 ‘ Function Description: Confirm Performance

I Function ID Number: 1.43.1

I1. Function Title: Confirm Performance

I11. Function Definition:
lations: monitoring in

To conduct the perforrpance-oonﬁmation g(:;ogram required by reguliati 1
situ conditions, collectin data through laboratory an field investigations, conducung in
situ tests, and planning for appropriate actions.

started during site

The (Performance _Confirmation) proiFram shall have been
characterization and it will continue until’ permanent closure. [1 CFR 6.14(b)]
riments, and analyses which

“Performance Confirmation” means the program of tests, expe
is conducted to evaluate the accuracy and adequacy of the information used to determine
with reasonable assurance that the performance objectives for the period after permanent

closure will be met. [1 CFR 6.2]

IV. Interfaces:

A. Inputs:
1.43.1]11 %rations Data From: Function 14.1
143.112 ntainment Data] From: Function 1.4.2
1.43.18 igration Data] From: Function 142
143.114 A Analyses/Results From: Function 1432
1.43.15 Site Data From: Site
B. Outputs:
1.43.101 License Application to Close To: 1.4.1.4 Subfunction(s)
1.43.102 Corrective R:uo n To: Function 14.1

To: Function 1.4.3.2

143.103 Data
V. Function Requirements:

A. Constraints:

143.1C1 (a) DOE shall perform, or permit the Commission to perform, such tests
Commissio(n Leems apgrogiate or necessary for the administration of the regulations i‘; ,‘ﬁ‘,ﬁ
pan.'rhesemaymclu ¢ {ests of:

Physical System Requirements - Dispose of Wasie, Rev. 0110
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(1) Radioactive waste,
(2) The geologic repository including its structures, systems, and components,
(3) Radiation detection and monitoring instruments, and

* (4) Other equipment and devices used in connection with the receipt, handling, or
storage of radioactive waste.

(b) The tests required under this section shall include a performance confirmation program
cafried out in accordance with Subpart F of this part.

[10 CFR 60.74]

14.3.1C2 (a) The performance confirmation program shall provide data which indicates,
where practicable, whether:

1) Actual subsurface conditions encountered and changes in those conditions
uring construction and waste emdplacement operations are within the limits
assumed in the licensing review; an

(2) Natural and engineered systems and components required for repository
(c)lperanon, or which are designed or assumed to operate as barriers after permanent
osure, are functioning as intended and anticipated.

(b) The program shall have been started during site characterization and it will continue
until permanent closure.

(c) The program shall include in situ monitoring, laboratory and field testing, and in situ

experiments, as may be appropriate to aocomphsi: the objective as stated above.
(d) The program shall be implemented so that:

(l() It does not adversely affect the ability of the natural and engineered clements
of the geologic repository to meet the performance objectives.

(2) It provides baseline information and analysis of that information on those
parameters and natural processes pertaining t0 the geologic setting that may be
changed by site characterization, construction, and operational activities.

(3) It monitors and analyzes changes from the baseline condition of parameters that
could affect the performance of a geologic repository.

(4) It provides an established plan for feedback and anmalysis of data, and
implementation of appropriate action.

[10 CFR 6414

14.3.1C3 (a) During repository construction and operation, a continuing program of
surveillance, measurement, testing, and geologic mapping shall be conducted to ensure that
gotechm.ml and desi rameters are confirmed and 10 ensure that appropriate action is

ken to inform the Commission of changes needed in design to accommodate actual field
conditions encountered.

[10 CFR 60.141)]
1.43.1C4 (d) The waste package monitoring program shall continue as long as practical
up to the t(mze of permang:t osure. € progm £ P

[10 CFR 60.143]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified
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Table F1.4.3.1.1 Function Description: Monitor In Situ Conditions

I. Function ID Number: 14.3.1.1
II. Function Title: Monitor In Situ Conditions
II1. Function Definition:

To monitor conditions in the subsurface repository facility, obtaining data on the
natural-barrier system, the waste packages, and the underground facility.

IV. Interfaces:

A. Inputs:

1.43.1.111 Containment Data] From: Function 14.2
143.1112 igration Data) From: Function 142
14.3.1.113 rations Data From: Function 1.4.1
143.1.114 Data Needs From: Function 1.4.3.14

B. Outputs:

14.3.1.101 Monitoring Data To: Function 14.3.2/1.43.14

V. Function Requirements:
A. Constraints:
1.43.1.1C1 (b) Subsurface conditions shall be monitored and evaluated against design
assumptions.
[10 CFR 60.141]

14.3.1.1C2 (c) As a minimum, measurements shall be made of rock deformations and
displacement, changes in rock stress and strain, rate and location of water inflow into
subsurface areas, changes in groundwater conditions, rock pore water pressures including
those along fractures and joints, and the thermal and thermomechanical response of the
rock mass as a result of development and operations of the geologic repository.

[10 CFR 60.141]

1.4.3.1.1C3 Q In situ monitoring of the thermomechanical response of the underground
facility shall be conducted until permanent closure to ensure that the performance of the
natural and engineering features are within design limits.

{10 CFR 60.141]

B. Performance: Requirements at this level to be specified
C. Interfaces:
1.4.3.1.111 Requirements at this level to be specified

14.3.1.112 Requirements at this level to be specified
14.3.1.113 Requirements at this level to be specified
143.1.114 Requirements at this level to be specified

1.43.1.101 (a) DOE shall submit an apglimtion to amend the license prior to permanent
closure. The submission shall consist of an update of the license application submitted
under Sections 6.21 and 6.22, including:

Geologic, ical, geochemical, rologic, and other site data that are obtained
ssu)ring meg:)pegr:?n%% perigd pertinent tgy‘tlhe logilag-tcrm isolation of emplaced radioactive

wastes.
_[10 CFR 60.51(3)]
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Table F1.4.3.1.1.1 Function Description: Monitor In Situ NBS Conditions

1. Fuonction ID Number: 143.1.1.1
II. Function Title: Monitor In Situ NBS Conditions
II1. Function Definition:

To monitor in-situ conditions in the subsurface repository facility to obtain data on the
natural barrier system.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.1.1.2 Function Description: Monitor In Situ Waste Package and Underground
Facility Conditions

1. Function ID Number: 143.1.12
II. Function Title: Monitor In Situ Waste Package and Underground Facility
Conditions

IT1. Function Definition:

To monitor _in-situ conditions in the subsurface repositon;Yi facility 10 obtain data on the
condition of the waste packages and the underground facility.

IV. Interfaces:
A. Inputs: Requirements at this level to be specified
B. Outputs: Requirements at this level to be specified

V. Function Requirements:

A. Constraints:
1.4.3.1.1.2C1 (a) A program shall be established at the geologic repository operations area
for monitoring( llne cgnd%’i%n of the waste packages. Wastge paciagespglfoselz foprethe program
shall be representative of those to be empla in the underground facility.

) Consistent with safe operation at the geologic repository operations area, the
environment of the waste packages selected for the waste package monitoring program shall
be representative of the environment in which the wastes are to be emplaced.

[10 CFR 60. 143]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified
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Table F1.4.3.1.2 Function Description: Conduct Lab/Field Tests

1. Function ID Number: 143.1.2
I1. Function Title: Conduct Lab/Field Tests
II1. Function Definition:
To inmtliégte, in laboratories and in the field (i.e., outside the subsurface repository

facility), rformance of the geologic setting, the natural-barrier system, the waste
packages, and the underground facility.
IV. Interfaces:
A. Inputs:
1431211 Data Needs From: Function 1.4.3.1.4
1.43.1212 Site Data From: Site
B. Outputs:
1.43.1.201 Test Data To: Function 1.4.3.2/
; 143.14
V. Function Requirements:
A. Constraints: Requirements at this level to be specified
B. Performance: Requirements at this level to be specified
C. Interfaces:

143.1.211 Requirements at this level to be specified

1.43.1212 Requirements at this level to be specified

1.4.3.1.201 (a) DOE shall submit an apglimtion to amend the license prior to permanent
closure. The submission shall consist of an update of the license application submitted
under Sections 6.21 and 6.22, including:

(4) The results of tests, experiments, and any other ana relating to backfill of excavated
areas, shaft sealing, waste interaction with the host r and any other tests, experiments,
or analyses pertinent to the long-term isolation of emplaced wastes within the geologic

repository.
postiory [10 CFR 60.51(4)]

Table F1.4.3.1.2.1 Function Description: Test/Map Geologic Setting

1. Function ID Number: 14.3.1.2.1
II. Function Title: Test/Map Geologic Setting
II1. Function Definition:

To investigate the performance of the geologic setting through laboratory experiments, field
tests, andggeologicptenapping conducte§ outsgnlde of the subsgll'lface repogtory facilityfs’ :

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Physical System Requirements - Dispose of Waste, Rev. 0114
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Table F1.4.3.1.2.2 Function Description: Test NBS Performance

1. Function ID Number: 143122

I1. Function Title: Test NBS Performance

II1. Function Definition:
To investigate the performance of the natural barrier system through laboratory experiments
and field %oists con%%cted outside of the subsurface ;y:spository fagihiity. v

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.43.1.2.3 Function Description: Test Waste Package and Underground Facility
Performance

1. Function ID Number: 143.1.23
1I. Function Title: Test Waste Package and Underground Facility Performance
II1. Function Definition:

To investigate the performance of waste packages and the underground facility through
laboratory experiments and field tests conducted outside of the subsurface repository facility.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.
V. Function Requirements:
A. Constraints:
1.43.123C1 (c) The waste package monitoring program shall include laboratory
experiments which focus on the internal condition Of the waste packaég.g To the extent

practical, the environment experienced by the emplaced waste es within the
underground facility during the waste packdge monitoring program shall be duplicated in

the laboratory expériments.
4 [10 CFR 60.143]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified

Table F1.4.3.1.3 Function Description: Conduct In Situ Experiments

1. Function ID Number: 14.3.13
II. Function Title: Conduct In Situ Experiments
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1. Function Definition:

To conduct riments in the subsurface repository facility designed to test the
performance of the natural-barrier system, the waste packages, and the underground facility.

IV. Interfaces:

A. Inputs:

1.43.1.311 Data Needs From: Function 1.43.1.4

1.4.3.1312 Site Data From: Site

B. Outputs:

1.43.1.301 Experiment Data To: Function 1.4.3.2/
] 143.14

V. Function Requirements:
A. Constraints:
1.4.3.1.3C1 (a) During the early or developmental %:Fm of construction, a program for
in situ testing of such features as borehole and shaft seals, backfill, and the thermal
interaction effects of the waste packages, backfill, rock, and groundwater shall be conducted.
(b) The testing shall be initiated as early as is practicable.
(c) A backfill test section shall be constructed to test the effectiveness of backfill placement
gnge compaction procedures against design requirements before permanent backfill placement
is begun.

d) Test sections shall be established to test the effectiveness of borehole and shaft seals
fore full-scale operation proceeds to seal boreholes and shafts.

[10 CFR 60.142]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified

Table F1.4.3.1.3.1 Function Description: Test In Situ NBS Performance

I. Function ID Number: 1.43.1.3.1
II. Function Title: Test In Situ NBS Performance
II1. Function Definition:

To conduct experiments and tests in the subsurface repository facility that are designed to
test the performance of the natural barrier system. postiony e g

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Physical System Requirements - Dispose of Waste, Rev. 0116
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Table F1.4.3.1.3.2 Function Description:  Test In Situ Waste Package and Underground Facility

Performance
1. Function ID Number: 143,132
II. Function Title: Test In Situ Waste Package and Underground Facility Performance

II1. Function Definition:

To conduct experiments and tests in the subsurface repository facility that are designed to
test the performance of the waste package and of the underground Tfacility.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements:  Requirements at this level to be specified

Table F1.4.3.1.4 Function Description: Plan Appropriate Action

L

Function ID Number: 143.14

II. Function Title: Plan Appropriate Action
II1. Function Definition:

To use the results of the performance-confirmation investigations in planning for the
implementation of appropriate action.

IV. Interfaces:
A. Inputs:
1.4.3.1.411 Test Data From: Function 14.3.1.2
1.4.3.1.412 Experiment Data From: Function 143.13
14.3.1.413 Monitoring Data From: Function 1.4.3.1.1
1431414 PA Analysis/Results From: Function 1.4.3.2
B. Outputs
1.4.3.1.401 License Application to Close To: 1.4.1.4 Subfunction(s)
14.3.1402 Corrective ion To: Function 14.1
1.4.3.1.403 Data Needs To: Function 1.43.1.1/1.43.1.2/143.13

V. Function Requirements:

A. Constraints:
14.3.14C1 (d) These measurements and observations shall be compared with the original
design bases and assumptions. If significant differences exist between the measurements
and observations and the original design bases and assumptions, the need for modifications
to the dwgn or in construction methods shall be determined and these differences and the
recommended changes reported to the Commission.

[10 CFR 60.141(d)]
B. Performance: Requirements at this level to be specified

C. Interfaces: Requirements at this level to be specified
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Table F1.4.3.2 Function Description: Assess Performance

I. Function ID Number: 1.43.2
HO. Function Title: Assess Performance
H1. Function Definition:

To estimate the ability of the system to meet the performance objectives specified in
regulations, using updated performance-assessment models and data generated by the
ggrformanoe-con tion program; to use the estimates in updates to compliance

ents needed for licensing and in support of the continuing development of the system.

*Performance assessment” means an analysis that: 1) identifies the processes and events that
might affect the dis stem; 2) examines the effects of these processes and events on
the performance of the disposal sgstem; and 3) estimates the cumulative releases of
radionuclides considering the associaied uncertainties, caused :i all significant processes and
events. These estimates shall be incorporated into an robability distribution of
cumulative release to the extent practicable. [4 CFR 191.12(q)r

IV. Interfaces:
A. Inputs:
14.3.211 Data From: Function 1.4.3.1
B. Outputs:
1.43.201 PA Analyses/Results To: Function 1.4.3.1
1.4.3.202 Records To: Function 1.4.1.4.3.1

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.1 Function Description: Update Performance Assessment Models

1. Function ID Number: 14321

II. Function Title: Update Performance Assessment Models

HI. Function Definition:
To revise the models used in license-apgl_icagion estimates of the ability of the repository
system to meet regulatory performance objectives (¥reclosure radiation safety, retrievability,
and postclosure performance of the systém and of particular barriers), using information
from the performance-confirmation program and technological advances.

IV. Interfaces:

A. Inputs:

1.43.2.111 PA Models From: Outside System Boundary

1432112 Data From: Function "1.4.3.1

1432113 PA Analyses/Results From: Function 1.43.22/Outside System
Boundary

B. Outputs:

1.43.2101 Updated PA Models To: Function 1.4.3.2.2

V. Function Requirements: Requirements at this level to be specified

Physical System Requirements - Dispose of Waste, Rev. 0118



wWww
bW

Table F1.4.3.2.2 Function Description: Estimate System Performance

1. Function ID Number: 14322
II. Function Title: Estimate System Performance
1. Function Definition:
To use the updated performance-assessment models and data from the
rmance-confirmation program to estimate the performance of the system in meeting

Its regulatory performance objectives and (if such estimates are necessafy) in controlling
health effects in the environmient.

IV. Interfaces:
A. Inputs:
143.2.211 Updated PA Models From: Function 1.43.2.1
1432212 Data From: Function 14.3.1
B. Outputs:
1.43.2.201 PA Analyses/Results To: Outside System Boundary/

14.3.1/1.43.2.1/1.4.3.2.3
V. Function Requirements: Requirements at this level 10 be specified

Table F1.4.3.2.2.1 Function Description: Estimate EBS Performance

L. Function ID Number: 143221

II. Function Title: Estimate EBS Performance

HOI. Function Definition:
To use updated performance assessment models and data from the performance
confirmation program to estimate the performance of the engineered barrier system in
meeung its regulatory performance objectives (if such estimates are necessary).

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.2.2 Function Description: Estimate NBS Performance

1. Function ID Number: 143222
1. Function Title: Estimate NBS Performance
HI. Function Definition:
To use updated performance assessment models and data from the performance

confirmation p m 10 estimate the performance of the natural barrier system in meeting
its regulatory performance objectives.
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IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.
V. Function Requirements:  Requirements at this level to be specified

Table F1.4.3.2.2.3 Function Description: Estimate Total System Performance

I. Function ID Number: 143223
II. Function Title:’ Estimate Total System Performance
II. Function Definition:
To use ‘updated performance assessment models and data from the performance

confirmation program to estimate the performance of the total barrier system in meeting
its regulatory periormance objectives.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.2.4 Function Description:  Estimate Long-Term Radiological Environmental
Consequences

I. Function ID Number: 143224
II. Function Title: Estimate Long-Term Radiological Environmental Consequences
1. Function Definition:
To use updated performance assessment models and data from the performance
confirmation program to estimate the long-term radiological environmental consequences
of geologic repository disposal of radioactive waste (if such estimates are necessary).
IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.
V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.3 Function Description: Evaluate System Compliance

1. Function ID Number: 14323
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II. Function Title: Evaluate System Compliance

II. Function Definition:
To use the estimates of system performance in updating evaluations of the ability of the
:zstem to comply with regulations, in supporting design-modification studies, and in guiding
e performancé-confirmation program.

IV. Interfaces:
A. Inputs:
1.43.2311 PA Analyses/Results From: Function 14322
B. Outputs:
1.43.2301 Records To: Function 1.4.1.4.3.1

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.3.1 Function Description: Evaluate EBS Compliance

I. Function ID Number: 143.23.1
II. Function Title: Evaluate EBS Compliance
I11. Function Definition:
To use the estimates of engineered barrier system performance in updating evaluations of

the ability of the system to comply with rcglatipns, in supporting design-modification
studies, and in guiding the performance co: ation program.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.23.2 Function Description: Evaluate NBS Compliance

L Function ID Number: 14.3.23.2
II. Function Title: Evaluate NBS Compliance
IIT. Function Definition:
To use the estimates of natural barrier system performance in updating evaluations of the

ability of the system to comply with r tions, in supporting design-modification studies,
and t1yn guidin?sthe performfnl%e confirmation progranlx’?o € Cesien

IV. Interfaces:
A. Inpauts: None specified at this time.
B. Outputs: None specified at this time.
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V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.2.3.3 Function Description: Evaluate Total System Compl@anoe

I. Function ID Number: 143233
II. Function Title: Evaluate Total System Compliance
III. Function Definition:
To use the estimates of the performance of total system in updating evaluations of the

ability of the system to comply with regulations, in supporting design-modification studies,
and % guidin;ysthe performgyoe conﬁr%on progranl:.po g Cesign

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.3 Function Description: _Assess Environmental Compliance

1. Function ID Number: 1433
II. Function Title: Assess Environmental Compliance
1. Function Definition:

To gather the necessary data and perform the necessary analyses for determining compliance
with regulations that govern the effects of the repository system on the environment.

To gather the necessary data, perform the necessary analyses for determining compliance
with' environmental n;gulations, and perform any necessary planning to mitigate
environmental effects of the repository system on the environmeént.

IV. Interfaces:
A. Inputs:
143311 Environmental Impact Data From: Site
B. Outputs:
14.3301 Mitigation To: 1.4.1.4 Subfunction(s)

V. Function Requirements:
A. Constraints:
1.433C1 (c) The DOE shall supplement its environmental impact statement in a timely
manner so as to take into account the environmental impacts of ::P substantial changes
in its proposed actions or any significant new circumstances or information relevant to
environmental concerns and bearing on the proposed action or its impacts.

[1 CFR 6.24]
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1.4.33C2 (b) If necessary, so as to take into account the environmental impact of any
substantial changes in the’ permanent closure activities proposed to be carried out or an
significant new information regardmf the environmental impacts of such closure, DOE sha
alggl i impact statement and submit such statement, as

supplement_its environmenta
supplemented, with the application for license amendment.

B. Performance: Requirements at this level to be specified
C. Interfaces: _ Requirements at this level to be specified

[1 CFR 651}

Table F14.33.1 Function Description: Collect Environmental Data

I. Function ID Number: 1433.1
II. Function Title: Collect Environmental Data
IIl. Function Definition:

To collect, through monitoring, data that describe the effects of repository operation on the

environment.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.3.2 Function Description: _Assess Environmental Impacts

I. Function ID Number: 14.33.2
Il. Function Title: Assess Environmental Impacts
OI. Function Definition:

To use the data collected through monitoring to estimate the effects of
operation on the environment and to compare them with regulations.

IV. Interfaces:
A. Inputs: None identified at this time.
B. Outputs: None identified at this time.
V. Function Requirements:  Requirements at this level to be specified

the repository

Table F1.4.3.3.3 Function Description: Plan for Mitigation

1. Function ID Number: 14333
I1. Function Title: Plan For Mitigation
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II1. Function Definition:
To use the estimates of effects on the environment to plan measures that will mitigate

adverse effects.

IV. Interfaces:
A. Inputs: None identified at thist time.
B. Outputs: None identified at thist time.

V. Function Requirements: Requirements at this level to be specified

Table F1.4.3.4 Function Description: Monitor Performance

I. Function ID Number: 1434
II. Function Title: Monitor Performance
HI. Function Definition:

To develop a plan for long-term monitoring of the performance of the geologic reposito
after it hag be%n permane%nly closed. g pe geologle Tepostiony

IV. Interfaces:
A. Inputs:
1.4.3411 Containment Data} From: Function 142
1.4.3412 Mitigation Data) From: Function 14.2
B. Outputs:
1.4.3.401 License ApPlimtion To: 1.4.1.4 Subfunction(s)
to Terminate

V. Function Requirements:
A. Constraints:
1.4.3.4C1 Tﬁ') DOE shall submit an application to amend the license prior to permanent
closure. ¢ submission shall consist of an updated of the license application submitted
under Sections 6.21 and 6.22, including:

(1) A description of the program for post-permanent closure monitoring of the
geologic repository ...

[10 CFR 60.51]

B. Performance: Requirements at this level to be specified
C. Interfaces: Requirements at this level to be specified
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3.0 ARCHITECTURE DESCRIPTION

Architecture is defined herein to be that part of the physical system actually built,
found, or selected to perform a function subject to its stated requirements. Figure
9 portrays the architectural concepts that comprise a geologic repository based on
how DOE/OCRWM plans to satisfy its mission.

Tables Al - Al.4.3 identify the specific requirements to be satisfied by each
architectural concept, a rationale justifying the need for the architecture, and a
description of the concept. A complete description of the geologic repository and
its components is not possible until more detailed design efforts are completed.
Nevertheless, the concepts identified in Figure 9 should improve understanding of
the overall concept. There is a one to one correspondence between architecture
and the function numbering at the third level. But at the fourth level and below
the relationship between the architecture and function numbering is different.
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Figure 9. Dispose of Waste Conceptual Architecture Hierarchy
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Table Al Nuclear Waste Management System
ARCHITECTURE: Nuclear Waste Management System
REQUIREMENTS SATISFIED:
1.C1 - 1.C§; 1.P]; 111 - 1.13; 1.01, 1.02
RATIONALE:
¢ .. to develop a technically sound integrated waste-management System ...
[DOE/RW-0247, Sec. 5]

DESCRIPTION:

* The Nuclear Waste Management System consists of the composite of the sites, and
all facilities, systems, equipment, materials, information, activities, and the personnel
required to perform those activities necessary 10 manage waste disposal.

Table Al.4 Geologic Repository
ARCHITECTURE: Geologic Repository
REQUIREMENTS SATISFIED:

1.4C1 - 1.4C7; 1.4P1, 1.4P2; 14I1 - 14]13; 1401 - 1403
RATIONALE:

* To provide for the development of repositories for the disposal of high-level
radioactive waste and spent nuclear fuel,...

[NWPA Preamble]
I.cveTl.he DOE is committed to developing a geologic repository for spent fuel and high-
waste...
[DOE/RW-0247, Sec. 3]
DESCRIPTION:

¢ The term "repository” means any system licensed by the Commission that is intended
to be used for, or may be used for, the permanent deep geologic disposal of high-level
radioactive waste and spent nuclear fuel, whether or not such system is desi to
permit the recovery, for a limited period during initial operation, of any materi laced
in such system. Such term includes both surface and subsurface areas at which high-
Jevel radioactive waste and spent nuclear fuel handling activities are conducted.

[NWPA Sec. 2(18)]

* “Disposal System" means any combination of engineered and natural barriers that
isolate spent nuclear fuel or radioactive waste after disposal.
[40 CFR 191.12(a)]
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Table Al.4.1 Repository Operations System
ARCHITECTURE: Repository Operations System
REQUIREMENTS SATISFIED:

1.4.1C1 - 1.4.1C18; 1.4.111 - 1.4.1I5; 14.101 - 1.4.1011

RATIONALE:
e ... a geologic repository includes: (1) the geologic repository operations area ...
{10 CFR 60.2]
DESCRIPTION:

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

{10 CFR 60.2]

¢ Ownership of land. ﬂl) Both the ﬁeoloﬂc repository operations area and the
controlled area shall be located in and on lands that are either acquired lands under the
jurisdiction and control of DOE, or lands permanently withdrawn and reserved for its
use.

(2) These lands shall be held free and clear of all encumbrances, if significant, such as: -
(i)dRights arising under the general mining laws; (ii) easements for right-of-way;
an

(iii) all other rights arising under lease, rights of entry, deed, patent, mortgage,

appropriation, prescription, or otherwise.
pprop P P [10 CFR 60.121(a)]

e Water rights. (1) DOE shall also have obtained such water rights as may be needed
to accomplish the purpose of the geologic repository operations area.

(2) Water rights are included in the additional controls to be established under
paragraph (b) of this section.
[10 CFR 60.121(c)]

» "Controlled Area” means: (1) a surface location, to be identified by passive
institutional controls, that encom no more than 100 square kilometers and extends
horizo_mall¥ no more than five kilometers in any direction from the outer boundary of
the original location of the radioactive wastes in a disposal system; and (2) the

subsurface underlying such a surface location.
_[40 CFR 191.12(g)]

Table Al.4.1.1 Waste Handlin tem
ARCHITECTURE: Waste Handling System

REQUIREMENTS SATISFIED:

Cl - 1.4.1.1C4; 1.4.1.111 - 1.4.1.116; 1.4.1.101 - 14.1.108; 1.4.1.1.1CL;
I1 - 1411114 1411101 - 141.1103; 14.111111 - 1.41.11

14.1.1
14.1.1.1
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14.1.1.1.101, 141.1.1.102; 14.1.122C1; 14.1.12311, 1.4.1.1.23[2%; 14.1.12301 -
1.4.1.1.2304; 1.4.1.1.24C1; 1.4.1.13C1

RATIONALE:
« *Geologic repository operations area” means ... where waste handling activities are
conducted.
[10 CFR 60.2]
DESCRIPTION:

* ... Surface facilities in the geologic repository operations area ... allow safe handling
and storage of wastes at the geologic repository operations area ...
[10 CFR 60.132(a)]

* *Surface facilities" means repository support facilities within the restricted area.
{10 CFR 960.2]

 "Restricted area” means any area access to which is controlled by the licensee for
pu of lgrotc.acuon of individuals from exposure to radiation and radioactive
materials. "Restricted area” shall not include any areas used as residential quarters,
although a separate room or rooms in a residential building may be set apart as a

restricted area.
[10 CFR 60.2]

* A geologic repository operations area consists of those surface and subsurface areas
that are part of a geologic repository where radioactive waste handling activities are
conducted. The underground structure, including openings and backfill materials, but
excluding shafts, boreholes, and their seals, is designated the underground facility.

[10 CFR 60.102(b)(2)]

 The waste handling system consists of the surface handling system and the subsurface
handling system.

Table Al.4.1.2 Development and Closure System
ARCHITECTURE: Development and Closure System
REQUIREMENTS SATISFIED:
14.12C1 - 1.4.1.2C9; 14.1.211,
14.1.2.1.111; 14.1.21.101 - 1.4.
14.13.13Ci - 1.413.13C3; 14
RATIONALE:
o .. the construction stage would follow, after issuance of a license by the commission.

[10 CFR 60.102(d)]

14.
1.2,
1.3

1212: 1.4.1.201 - 1.4.1205; 14.12.1Cl, 1.4.1.2.1C2;
110‘25; 1.4.1252C1; 1.413CL 14.131.2C1;

2C1; 14.133C1; 14.1332C1

» Construction ... deemed to be substantially complete ... if the construction of (1)
surface and interconnecting structures, systenis, and components, and (2) any
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underground storage space required for initial operation are substantially complete.
{10 CFR 60.41(a)]
e .. and permanent closure, which includes sealing of shafts ...
[10 CFR 60.102(d)]

o ... The surface facility ... be designed to facilitate decontamination or dismantlement
[10 CFR 60.132]

DESCRIPTION:
* The development and closure system consists of the shafts/ramps/boreholes

construction system, underground openings development system, surface
decommissioﬁg/decomami‘:ngtion sfpsgcm,gsand subgurfaoescylsosurc system.

Table Al.4.1.3 Support System

ARCHITECTURE: Support System

REQUIREMENTS SATISFIED:
14.14.1C1; 14.14.1.1C1, 1.4.1.41.1C2;, 14.14.1.2C1; 1.4.14.13C1 - 1.4.1.4.1.3C4;
1.41.42C1, 1.4.1.42C2; 1.4.1.42.1C1, 1.4.1.4.21C2; 1.4.1.42.2C1 -1.4.1.4.2.2C4;
1.41.423C1 - 1.41423C4; 1.4.14.24C1; 1.4.142.5CI; 1.4.14.26C1 - 1.4.1.4.2.6Cs;
14.14.27C1, 1.4.1.4.27C2; 1.4.14.2.8C1; 1.4.14.3Cl; 1.4143.1C1 - 1.4.1.43.1CIG;
14.1.4.33C1 14.1433C2 14.1433.1C1 - 14.1433.1C6; 14.1.4332C],
14.1.4332C2; 1.4.1.44C1, 1.4.144C2; 14.145.1C1; 1.4.145.1C2

RATIONALE:

* (6) Administrative controls, which are the provisions relating to organization and
management, crrooedur&s, recordkeeping, review and audit, and reporting necessary to
assure that aclivities at the facility are conducted in a safe manner ....

[10 CFR 60.43(b)]

» (a) Radiological protection. ...
(1) Means to limit concentrations of radioactive material in air; ...
24 Means to monitor and control the dispersal of radioactive contamination; ...
5) Means to control access 10 high radiation areas or airborne radioactivity
areas;

(6) A radiation alarm system to warn of significant increases in radiation levels,
concentrations of radioactive material in air, and of increased radioactivity

released in effluents ...
110 CFR 60.131(a)]

e (i) .. include onsite facilities and services that ensure a safe and timely response to
emergency conditions and that facilitate the use of available offsite services (such as fire,
policé, medical and ambulance service) that may aid in recovery from emergencies.

[10 CFR 60.131(b)(4)]
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e (i) Each utility service system that is important to safety ... be designed so that
essential safety functions can be performed ...
[10 CFR 60.131(b)(5)]

» [Inspection, testing, and maintenance. The structures, systems, and components

important to safety ... be designed to &e[mit periodic inspéction, testing, and

maintenance, as necessary, to ensure their continued functioning and
[10 CFR 131(b)(6)]

* Instrumentation and control systems. The design ... include provisions for
instrumentation and control systéms to monitor and control the behavior of systems
important to safety over anticipated ranges for normal operation and for accident

conditions.
[10 CFR 131(b)(8)]

e Surface facility ventilation systems supporting waste transfer, inspection,
deoomaminationt,yproossin . gs packagit?gp?.. begdmigned to provide protection against

radiation exposures and ofisite releases ...
{10 CFR 60.132(b)]

* (1) Effluent control. The surface facilities ... be designed to control the release of
radioactive materials in effluent during normal operation ...

(2) Effluent monitoring. The effluent monitoring systems ... be designed to measure the
amount and concentration of radionuclides in any €ffluent with suffiCient precision to
determine whether releases conform to the design requirement for effluent control ...

[10 CFR 60.132(c)]

e (d) Waste treatment. Radioactive waste treatment facilities shall be designed to
process any radioactive wastes ﬁqneraled at the geologic repository operations area into
a form suitable to permit safe disposal at the geologic repository operations area or to

rmit safe transportation and conversion to a form suitable for disposal at an
alternative site in accordance with any regulations that are applicablie.

[10 CFR 60.132]

e ... Physical security systems ... be established and maintained by the licensee in
accordarice with security plans approved by the Nuclear Regulatofy Commission.

[10 CFR 73.40(a)]
e All alarms required pursuant to this part ... annunciate in a continuously manned
central alarm stafion located within the protected area and in at least one other
continuously manned station, not necessarily within the protected area ...

[10 CFR 73.50(d)(1)]

e .. The alarm stations required by paragraph (d)(1) of this section ...

To provide the ea%aébility of continuous communication, two-way radio voice
communication ... be established in addition to conventional telephone service

- [10 CFR 73.50(¢)]
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DESCRIPTION:

* "Repository Support Facilities" means all permanent facilities constructed in support
of site-characierization activities and repository construction, operation, and closure
activities, including surface structures, utility lines, roads, railroads, and similar facilities,
but excluding the underground facility.

{10 CFR 960.2]

e The supPort systems consists of both the general support system and operations
support sysiem.

Table A1.4.1.4 Balance of Plant (BOP) System
ARCHITECTURE: Balance of Plant (BOP) System
REQUIREMENTS SATISFIED:

Any remainin§ requirements of all 1.4.1.X functions and subfunctions that have not been
satisfied by Al.4.1.1 - A1.4.13.

RATIONALE:

o To satisfy any remaining requirements of all 1.4.1.X functions and subfunctions that
have not been satisfied by A.14.1.1 -A.1.4.1.3

DESCRIPTION:
. None available at this time.

Table Al1.4.2  Multiple Barrier System

ARCHITECTURE: Multiple Barrier System

REQUIREMENTS SATISFIED:
1.42C1 - 1.42C17; 14211, 1.4.212; 14.201 - 1.4.206

RATIONALE:
e ... provide for the use of a system of multiple barriers in the design of the repository
[NWPA Sec. 121 (b)(1)(B)]

DESCRIPTION:

o “Barrier" means any material or structure that prevents or substantially delays
movement of water or radionuclides.
[10 CFR 60.2, 10 CFR 960.2)

 *Barrier” means any material or structure that prevents or substantially delays
movement of water or radionuclides toward the accessible environment. For example, a
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barrier may be a geologic structure, a canister, a waste form with physical and chemical
characteristics that significantly decrease the mobility of radionuclides, or a material
laced over and around waste, girov:de that the material or structure substantially delays
movement of water or radionuclides
[40 CFR 191.12(d)]

» “"Multjbarrier system" means a system of natural and engineered barriers, operating
independently or Telatively independently, that acts to contain and isolate the waste.

[DOE/RW-0199, Vol. VIII, page G-67]

 The multiple barrier system consists of the engineered barrier system, access/porehole
seals, the natural barrier System and the institutional barrier system.

Table Al.4.2.1 Enginecred Barrier System (EBS)
ARCHITECTURE: Engineered Barrier System
REQUIREMENTS SATISFIED:

14.2.1C1 - 14.2.1C5; 1.4.2.1211 - 1.4.2.1.2I5; 1.4.2.1.201 - 1.4.2.1.205
RATIONALE:

« *Disposal System" means any combination of engineered ... barriers that isolate spent
nuclear fuel or radioactive wasie after disposal.
[40 CFR 191.12(a)]

e During the first several hundred years followiné rmanent closure of a geologic
repository when radiation and thermal levels are ggf and the uncertainties in assessing
repository performance are large, special emphasis is placed upon the ability to contain
the wastés by waste packages within an engineered barrier system ....

[10 CFR 60.102(e)(1)]

« Following the containment period special emphasis is_placed 1:Ron the ability to_
achieve isolation of the wastes by virtue of the characteristics of the geologic repository.
The engineered barrier system works to control the release of radioactive matenal to the

geologic setting ...
[10 CFR 60.102(e)(2)]

DESCRIPTION:

+ "Engineered Barrier" means the manmade components of a disposal system designed
10 Prevem the release of radionuclides into the geologic medium involved. Such term
includes the high-level radioactive waste form, high-level radioactive-waste canisters, and
other materials placed over and around such canisters.

[NWPA Sect. 2(11)]

* “"Engineered Barrier System” means the waste packages and the underground facility.
{10 CFR 60.2]

Physical System Requirements - Dispose of Waste, Rev. 0l 3
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APPENDIX S5

EXAMPLE WASTE ACCEPTANCE SCHEDULE
(Table A-1 from Preliminary Estimates of the Total-System
Cost for the Restructured Program)

Sable A-1. Haste-ecceptance schedule for the single-repository system:
po-mev-orders. end-of-zesctor-life, intsct fuel disposal
(Metzsic tons of besvy metel)

Total ammuel

MRS fecility Single repository systss scceptance

Spent fuel
Spent fuel  Stored Spent fuel Righ-level Spent and high-

Yeoar zeceived st MRS from MRS weste fuel level waste
1898 400 400 400 400
1998 400 800 400 400
2000 800 1700 900 900
2001 900 2600 $00 900
2002 900 3500 900 800
2002 900 4400 900 900
2004 900 3300 900 900
2005 900 €200 900 900
2006 900 2100 900 900
2007 900 8000 900 900
2008 900 8900 : 900 900
2009 900 9800 900 900
2010 1800 11200 4«00 1800 1800
202 3800 12600 400 1800 1800
2012 3800 34000 400 31800 31800
2013 1800 148900 900 1800 1800
2014 1800 14900 1800 3800 1800
2015 3000 14900 3000 400 3000 3400
2016 3000 14900 3000 400 3000 3400
2017 3000 14900 3000 400 3000 3400
2018 3000 34900 3000 400 3000 3400
2019 00 14900 3000 400 3000 3400
2020 3000 34900 3000 400 3000 3400
2021 3000 14900 3000 400 3000 3400
2022 3000 14800 3000 400 3000 3400
2022 3000 14900 3000 400 3000 3400
2024 3000 14900 3000 400 3000 3400
2025 3000 314900 3000 400 3000 3400
2028 3000 14900 3000 400 3000 3400
2027 3000 14900 3000 400 3000 3400
202¢ 3000 14900 3000 400 3000 3400
202§ 3000 14500 3000 400 3000 3400
2030 3000 14900 3000 400 3000 3400
2031 3000 34900 3000 400 3000 3400
2032 3000 14800 3000 400 3000 3400
2033 3000 14900 3000 400 3000 3400
2054 3000 14900 3000 400 3000 3400
2035 3000 14900 3000 400 3000 3400
2036 3000 34900 3000 400 3000 3400
2032 350 32250 3000 400 350 750
2038 350 9600 3000 315 350 [ 3]
2038 350 $950 3000 350 350
2040 350 4300 3000 350 350
204} 350 31650 3000 350 350
2042 207 [} 1857 207 207
Totals 96757 08757 9513 8878? %272

Preliminary Estimates of the Total-System Cost for the Restructured Program:

An Addendum to the May 1989 Analysis of the Total System Life Cycle Cost for
the Civilian Radioactive Waste Management Program, DOE/RW-0295P, Dec. 1990.
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» “"Engineered Barrier System” means the manmade components of a disposal system
designed to prevent the release of radionuclides from the underground facility of into
the geohydrologic setting. Such term includes the radioactive-waste form, radioactive-
waste canisters, any othér components of the waste package, and barriers used to seal
penetrations in and into the underground facility.

[10 CFR 960.2]

e "Waste Package” means the waste form and any containers, shielding, packing and
other absorbent materials immediately surrounding an individual waste container.

[10 CFR 60.2, 10 CFR 960.2]
» "Disposal Package® or "Package” means the primary container that holds, and is in
contact with, solidified high-level radioactive waste, sgaent nuclear fuel, or other
radioactive materials and any overpacks that are emplaced at a repository.
[NWPA Sect. 2(10))]

* “Canister” means the initial metal receptacle in which solid radioactive waste is
placed for transport to the repository.

¢ "Container” means the component of the waste package that is placed around the
waste form or the canistered waste form.
* "Waste Form" means the radioactive waste materials and any encapsulating or
stabilizing matrix.

[10 CFR 60.2, 10 CFR 960.2]

* "Waste Form" means the materials comprising the radioactive components of waste
and any encapsulating or stabilizing matrix.
[40 CFR 191.12(c)]

¢ "Underground Facility” means the under%{ound structure, including openings and
backfill materials, but excluding shafts, boreholes, and their seals.
[10 CFR 60.2]

e “"Underground Fag:ih;a" means the underé[ound structure and the rock required for
support, including mined openings and backfill materials, but excluding shafts, boreholes,

and their seals.
[10 CFR 960.2]

Table A1.4.2.2 Access/Borehole Seals
ARCHITECTURE: Access/Borehole Seals
REQUIREMENTS SATISFIED:

14.2.1C1 - 1.42.1C5; 1.4.2.1.211 - 1.4.2.1.215; 1.4.2.1.201 - 14.2.1.205; 14.2.2.11 -
1.42.214; 14.2201, 1.4.2202; 14.2.2.111 - 142.2.114; 14.2.2.101 - 1.422.104;

Physical System Requirements - Disposc of Waste, Rev. 0
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1.42.22C1; 1422211 - 1.42.2.214; 1422201, 1422202
RATIONALE:

o Seals for shafts and boreholes ... they do not become pathways that compromise the
geologic repository’s ability 10 meet the performance objecuves ...
[10 CFR 60.135(a)]

DESCRIPTION:
« *Seal" means an engineered component that reduces water flow.
[DOE/RW-0199, Vol. VIII, Part B, page G-89]

o "Access Drift" means a drift that connects the mains and the perimeter drifts; it
delineates the waste emplacement panels and provides access to the waste emplacement
drifts. In the vertical waste emplacement configuration, there is also a midpanel access
drift that supplies additional ventilation to the more numerous drifts.

[DOE/RW-0199, Vol. VIII, Part B, page G-1 ]

 "Borehole” means a hole made with a drill, auger, or other tools for exploring strata
in search of minerals, supplying water for blasting, em lacing waste, proving the position
of old workings or faults, of releasing accurmulations o! §as or water. Boreholes include
core holes, dry-well-monitoring holes, wasie-cmplacemen boreholes, and test holes for
geophysical of ground-water characterization.

[DOE-RW-0199, Vol. VIII, Part B, page G-9]

Table A1.4.2.3 Natural Barrier System (NBS)
ARCHITECTURE: Natural Barrier System (NBS)
REQUIREMENTS SATISFIED:

142211 - 142214; 142201, 142202, 142211 - 1422114, 1422101 -
1455104, 14222C);, 142.2211 - 1422214, 1422201, 1422202

RATIONALE:

« *Disposal System" means any combination of ... natural barriers that isolate spent
nuclear fuel or radioactive wasie after disposal.
[40 CFR 191.12(a)]

« Following the containment period special emghasis is placed upon the ability to.
achieve isolation of the wast&s%ey virtue of the cteristics of the gologxc repository
logic setting works to control the release of radioactive material to the

- the
accessible environment ...
[10 CFR 60.102(e)(2)]

DESCRIPTION:

Physical System Requirements - Dispose of Waste, Rev. 0135
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o "Natural Barrier” means the physical, mechanical, chemical, and hydrologic
characteristics of the geologic environment that individually and colléctively act 10

minimize or preclude Tadionuclide transport.
[DOE/RW-0199, Vol. VIII, Part B, page G-67]

 "Natural System" means a host rock suitable for repository construction and waste

emplacement and the surrounding rock formations. Includes natural barriers that

provide containment and isolation by limiting radionuclide transport through the

&eohydrologxc environment 1o the biosphere and provide conditions that minimize
e potential for human interference in the futu

future.
[DOE/RW-0199, Vol. VIII, Part B, page G-68]

o "Host Rock® means the geologic medium in which the waste is emplaced.
{10 CFR 60.2]

e *"Host Rock" means the peologic medium in which the waste is emplaced, specifically
the geologic materials that ﬁe:ec% encompass and are in close proxin?ity to the

underground facility. [10 CFR 960.2]

 The natural barrier system consists of the near field and the far field.

o "Near-field" means that portion of the rock surroundiné emplaced waste in which
analysis of the thermal and thermomechanical effects of the waste must consider the
s c geometric characteristics of the underground facility, including borehole size and

?ll;ierf;ta.tllpn, standoff distance, drift shape dimeénsions and spacing, or overall layout of
e facility.
v [DOE/RW-0199, Vol. VIII, Part B, part G-68]

e *Far field" means that portion of the host rock surrounding the under und facility
within which the thermal effects of the cn}glaced waste can be analyzed considering
only the areal power density without consideration of the specific geometric
characteristics of the underground facility.

[DOE/RW-0199, Vol. VIII, Part B, part G-38]

» For the pun;pos&s of calculating ground water travel time, credit cannot be taken for
the portion of the natural barrier System that lies within the disturbed zone. The
disturbed zones is defined as ...that portion of the controlled area the physical or
chemical ﬁro rties of which changed as a result of underground facility construction or
as a resull of heat generated by the mplace radioactive wastes such that the resultant
change of propertics havea significant effect on the performance of the geologic
repository flO CFR 60.2].

Table Al.4.2.4 Institutional Barrier System (IBS)

ARCHITECTURE: Institutional Barrier System
REQUIREMENTS SATISFIED:

1.423Cl1 - 1.423C3; 14.23.1C1

RATIONALE:

Physical System Requirements - Dispose of Waste, Rev. 0

136



o

NN =
W OW®

\

’

28

29
30
31

« Active institutional controls over disposal sites ... be maintained for as long a period
of time as is practicable after disposal ...
[40 CFR 191.14(a)]

« Disposal sites ... be designated by the most permanent markers, records, and other
ive institutional controls practicable to indicated the dangers of the wastes and thei

ocation.
[40 CFR 191(c)]

e .. The monuments provided for by this part are snﬁicicnt? permanent ... relevant
records are preserved, and remain accessible, for several hundred years after permanent

closure.
[10 CFR 60.2]

« .. measures to be employed - such as land controls, construction of monuments, and
reservation of records - 1o Tegulate or prevent activities that could impair the long-
erm isolation of emplaced waste within the geologic repository ...

‘ [10 CFR 60.51(a)]

DESCRIPTION:
 The IBS consists of the active IBS and the passive IBS.

« "Active Institutional Control" means: (1) Controlling access to a disposal site by any
means other than passive institutional controls; (2) Periorming maintenance operations

or remedial actions at a sneép) Controlling or cleaning up releases from a site; or 4
Monitoring parameters related 10 disposal system performance.

[40 CFR 191.12(e)]

o “Passive Institutional Control” means: (1) Permanent markers placed at a disposal
site, (2) Public records and archives, S3) Government ownership and regulations
regarding land or resource use, and (4) other methods of preserving knowledge about
the location, design, and contents of a disposal system.

[40 CFR 191.12(e)]

Table A1.4.3  Performance Evaluation System
ARCHITECTURE: Performance Evaluation System
REQUIREMENTS SATISFIED:

1-143C3; 143.1C1 - 1.43.1C4; 143.1.

143C 1 43.1.
143.1.114 143.1.101; 1.4.3.1.12C1; 143.1.2]1, 1.4.3.1.212; 143120
143.123C1; 1.43.13C1; 143.14CI; 1.433C1, 1433C2; 1.434C1

RATIONALE:

o . assessment of the site at which the roKosed logic reposito tions area is
to be located with appro%riatc attention x% ose t‘@ga.i?xreg:)f th%oziterlyha might affect

geologic repository operations area ... performance ...

[10 CFR 60.21(c)(1)]

Physical System Requirements - Dispose of Wasie, Rev. 0137
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 An evaluation of the performance of the proposed geologic repository for the period
after permanent closure ...
[10 CFR 60.21(c)(1)(ii)(C)]

o .. program for post-permanent closure monitoring of the geologic repository.
[10 CFR 60.51(a)(1)]

» The (performance confirmation) program ... started during site characterization ... will
continue until permanent closure.
{10 CFR 60.140(b)]

DESCRIPTION: |

« The performance evaluation system includes the performance monitoring system and
the performance evaluation codes/models.

 "Performance Assessment” means an analyses that: (1) identifies the processes and
events that might affect the disposal system; (2) examines the effects of these processes
and events on the performance of the disposal system; and (3) estimates the cumulative
releases of radionuclides considerin the associated uncertainties, caused by all
significant processes and events. 1hese estimates shall be incorporated info an overall

probability distribution of cumulative release to the extent practicable.
[40 CFR 191.12(q)]

e “Performance Assessment" means any analysis that predicts the _behavior of a system
or a system component under a n set of constant and/or transient conditions.

P%rgananw assessments will include estimates of the effects of uncertainties in data and
modeling.
& [10 CFR 960.2]

+ "Performance Confirmation™ means the program of tests, exgerjmems, and w
which is conducted to evaluate the accura and adequacy of the information used to
determine with reasonable assurance that the performance objectives for the period after

permanent closure will be met.
[10 CFR 60.2]

Physical System Requirements - Dispose of Waste, Rev.0138
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4.0 INTERFACES

Interfaces can be either functional interfaces that indicate a flow between functions
as in a sequence of activities, or physical interfaces that indicate a necessary fit
between architectures. They are also either internal interfaces which are contained
entirely within the subfunction structure or external interfaces which interact with
functions outside of the subfunction structure. Prior to the preparation of detailed
designs, only functional interfaces can be explicitly described.

Figures 10 - 31 show the functional interfaces, both internal and external, at the
various levels within the function hierarchy. As depicted in these N-Square charts,
functions are located on the diagonal, and functional interfaces are represented as
either inputs to a particular function (those items located vertically above or below
a function), or outputs from a particular function (those items located horizontally
to the right or left of a function). The requirements for each of these interfaces
are contained in Tables F1. - F1.4.3.4.

A more visual display of the interfaces is illustrated in the functional flow diagrams
(Figures 32 - 54). Functional interfaces enter or exit a box containing a function
as either inputs or outputs (see legend on illustration). A compilation of key inputs
and outputs of the Dispose of Waste function are provided in Appendix E. Inputs
and outputs from functions below the third level are not shown in Appendix E,
however, these can be seen in both the N-Square and functional flow diagrams.
Each interface is automatically tracked through lower level functional flow diagrams,
thus assuring both traceability and consistency in logic and material flows. However,
to maintain legibility on these diagrams, only key inputs/outputs, addressing the most
important concepts at a particular function level, are explicitly shown on each
diagram. Therefore, inputs and outputs not shown on lower level diagrams are
bracketed (i.c. tunnelled) on the higher level functions and vice versa. Also, only
the important controls and resources are shown at each level.

Physical Sysiem Reguirements - Dispose of Waste, Rev. 0 139
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Figure 10. N-Square Chart for 1 - Manage Waste Disposal
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Figure 16. N Square Chart for 1.4.1.2 - Develop Subsurface Openings
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APPENDIX A

GLOSSARY

This glossary contains definitions for the various terms used throughout this report and
references for those terms that have been previously defined in one or more source
documents. Supplemental Appendix S1 contains a listing of those terms that have
multiple, inconsistent, definitions.

As Low As Reasonably Achievable (ALARA) - As low as is reasonably achievable taking
into account the state of technology, and the economics of improvement in relation to-

(1) Benefits to the public health and safety,
(2) Other societal and socioeconomic considerations, and
(3) The utilization of atomic energy in the public interest. [10 CFR 72.3]

Access Drift - A drift that connects the mains and the perimeter drifts; it delineates the
waste emplacement panels and provides access to the waste emplacement drifts. In the
vertical waste emplacement configuration, there is also a midpanel access drift that
supplies additional ventilation to the more numerous drifts. [DOE/RW-0199, Vol. VII],
Part B, page G-1]

Accessible Environment - (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.
[10 CFR 60.2]

Active Institutional Control - (1) controlling access to a disposal site by any means other
than passive institutional controls; (2) performing maintenance operations or remedial
actions at a site; (3) controlling or cleaning up releases from a site; or (4) monitoring
parameters related to disposal system performance. [40 CFR 191.12(f)]

Architecture - That part of the physical system actually built, found, or selected to perform
a function subject to its stated requirements.

Barrier - Any material or structure that prevents or substantially delays movement of water
or radionuclides. [10 CFR 60.2, 10 CFR 960.2]

- Any material or structure that prevents or substantially delays movement of water or
radionuclides toward the accessible environment. For example, a barrier may be a
geologic structure, a canister, a waste form with physical and chemical characteristics that
significantly decrease the mobility of radionuclides, or a material placed over and around
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wasie, provided that the material or structure substantially delays movement of water or
radionuclides. [40 CFR 191.12(d)]

Borehole - A hole made with a drill, auger, or other tools for exploring strata in search
of minerals, supplying water for blasting, emplacing waste, proving the position of old
workings or faults, or releasing accumulations of gas or water. Boreholes include core
holes, dry-well-monitoring holes, waste-emplacement boreholes, and test holes for
geophysical or ground-water characterization. [DOE/RW-0199, Vol. VIII, Part B,

page G-9]

Burnup - A measure of nuclear reactor fuel consumption expressed as the amount of
energy produced per unit weight of fuel.

Candidate Site - An area, within a geohydrologic setting, that is recommended by the
Secretary of Energy under Section 112 of the Act (42 USC 10132) for site characterization,
approved by the President under Section 112 of the Act (42 USC 10133) for
characterization, or undergoing site characterization under Section 113 (42 USC 10133).
[10 CFR 960.2]

Canister - The 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 loos
rods or containment of radionuclides.

" Carriage - The vehicle on which the Shipping Cask is transported (i.e., truck trailer, rail,

or barge).

Civilian_High-Level Radioactive Waste (CHLW) - The high-level radioactive wase, as
defined by NWPA Sec. 2(12), resulting from atomic energy civilian activities.

Closure or Permanent Closure - The final backfilling of the remaining open operational
areas of the underground facility and boreholes after the termination of waste
emplacement, culminating in the sealing of shafts. [10 CFR 960.2]

Commission - The Nuclear Regulatory Commission or its duly authorized representatives.
[10 CFR 60.2]

Consolidation - The operation performed on spent fuel assemblies during which the upper
and lower fuel-assembly tie plates are removed, the assembly spacer grids and any other
assembly structural members are removed, and the fuel tubes are collected and formed
into a closely packed bundle in a canister or container. The nonfuel structural members
of the fuel assemblies are reduced in volume and placed in canisters or containers for
shipment and disposal. [DOE/RW-0199, Vol. VIII, Part B, page G-18]
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Constraint - A requirement imposed by the external environment (e.g., NRC).

* Container - The component of the waste package that is placed around the waste form

or the canistered waste form.

Containerize - To place the waste form or the canisterized waste in a container for
emplacement.

Containment - The confinement of radioactive waste within a designated boundary.
[10 CFR 60.2, 10 CFR 960.2]

Control - See constraint.

Controlled Area® - A surface location, to be marked by suitable monuments, extending
horizontally no more than 10 kilometers in any direction from the outer boundary of the
underground facility, and the underlying subsurface, which area has been committed to
use as a geologic repository and from which incompatible activities would be restricted
following permanent closure. [10 CFR 60.2]

- A surface location, to be marked by suitable monuments, extending horizontally no more
than 10 kilometers in any direction from the outer boundary of the underground facility,
and the underlying subsurface, which area has been committed to use as a geologic
repository and from which incompatible activities would be prohibited before and after
permanent closure. [10 CFR 960.2]

- (1) A surface location, to be identified by passive institutional controls, that encompasses
no more than 100 square kilometers and extends horizontally no more than five kilometers
in any direction from the outer boundary of the original location of the radioactive wastes
in a disposal system; and (2) the subsurface underlying such a surface location. [40 CFR
191.12(g)]

Cumulative Releases of Radionuclides - The total number of curies of radionuclides
entering the accessible environment in any 10,000-year period, normalized on the basis of
radiotoxicity in accordance with 40 CFR Part 191. The peak cumulative release of
radionuclides refers to the 10,000-year period during which any such release attains its
maximum predicted value. [10 CFR 960.2]

* Controlled area is defined as 5 km from the outer boundary of the underground
facility. The DOE does not use the 10 CFR 60.2 and 10 CFR 960.2 definitions.
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Decommissioning - The permanent removal from service of surface facilities and
components necessary for preclosure operations only, after repository closure, in
accordance with regulatory requirements and environmental policies. [10 CFR 960.2]

Defense High-Level Radioactive Waste (DHLW) - The high-level radioactive waste, as
defined by NWPA Sec. 2(12), resulting from atomic energy defense activities.

Disposal - 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. [NWPA Sect. 2(9)]

- Permanent isolation of spent nuclear fuel or radioactive waste from the accessible
environment with no intent of recovery, whether or not such isolation permits the recovery
of such fuel or waste. For example, disposal of waste in a mined geologic repository
occurs when all of the shafts to the repository are backfilled and sealed.

{40 CFR 191.02(1)]

- The isolation of radioactive wastes from the accessible environment.
[10 CFR 60.2]

- 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, and the isolation of such waste
from the accessible environment. [10 CFR 960.2]

Disposal Package or Package - 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 Sect. 2(10)]

Disposal System - Any combination of engineered and natural barriers that isolate spent
nuclear fuel or radioactive waste after disposal. [40 CFR 191.12(a)]

Disturbed Zone - That portion of the controlied area the physical or chemical properties
of which have changed as a result of underground facility construction or as a result of
heat generated by the emplaced radioactive wastes such that the resultant change of
properties may have a significant effect on the performance of the geologic repository.
[10 CFR 60.2]

- That portion of the controlled area, excluding shafts, whose physical or chemical
properties are predicted to change as a result of underground facility construction or heat
generated by the emplaced radioactive waste such that the resultant change of properties
could have a significant effect on the performance of the geologic repository. [10 CFR
960.2]
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Engineered Barrier - Manmade components of a disposal system designed to prevent the
release of radionuclides into the geologic medium involved. Such term includes the high-
level radioactive waste form, high-level radioactive waste canisters, and other materials
placed over and around such canisters. [NWPA Sect. 2(11))

Engineered Barrier System - The waste packages and the underground facility.
{10 CFR 60.2]

- The manmade components of a disposal system designed to prevent the release of
radionuclides from the underground facility or into the geohydrologic setting. Such term
includes the radioactive-waste form, radioactive-waste canisters, any other components of
the waste package, and barriers used to seal penetrations in and into the underground
facility. [10 CFR 960.2]

Facility - Any structure, system, or component, including engineered barriers, created by
the DOE to meet repository-performance of functional objectives. [10 CFR 960.2]

Far Field - That portion of the host rock surrounding the underground facility within which
the thermal effects of the emplaced waste can be analyzed by considering only the areal
power density without consideration of the specific geometric characteristics of the
underground facility. [DOE/RW-0199, Vol. VIII, Part B, page G-38]

Function - A primary statement of purpose; definition of what a system or subsystem must
accomplish to meet the system mission.

Functional Analysis - The first step in the Systems Engineering process that defines a
baseline of functions and function performance requirements which must be met in order
to adequately accomplish the operation, support, test, and production requirements of a
system. [DSMC 6.1}

Functional Interface - The interaction between functions, as in the flow of material or
information between a sequence of activities.

Geologic Repository - A system which 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. {10 CFR 60.2]

- A system, requiring licensing by the NRC, that is intended to be used, or may be used,
for the disposal of radioactive waste 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 and is located within the controlled
area. [10 CFR 960.2]
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- The Term "repository” means any system licensed by the Commission that is intended
to be used for, or may be used for, the permanent deep geologic disposal of high-level
radioactive waste and spent nuclear fuel, whether or not such system is designed to permit
the recovery, for a limited period during initial operation, of any materials placed in such
system. Such term includes both surface and subsurface areas at which high-level
radioactive waste and spent nuclear fuel handling activities are conducted. "Disposal
System" means any combination of engineered and natural barriers that isolate spent
nuclear fuel or radioactive waste after disposal.

Geologic Repository Operations Area - A high-level radioactive waste facility that is part
of a geologic repository, including both surface and subsurface areas, where waste handling
activities are conducted. [10 CFR 60.2]

A radioactive-waste facility that is part of the geologic repository, including both surface
and subsurface areas and facilities where waste-handling activities are conducted. [10 CFR

960.2)

Geologic Setting - The geologic, hydrologic, and geochemical systems of the region in
which a geologic repository operations area is or may be located. [10 CFR 60.2,

10 CFR 960.2]

High-level Radioactive Waste - (A) the highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing
and any solid material derived from such liquid waste that contains fission products in
sufficient concentrations; and (B) other highly radioactive material that the Commission,
consistent with existing law, determines by rule requires permanent isolation. [NWPA Sect.
2(12)]

- (1) Irradiated reactor fuel, (2) liquid wastes resulting from the operation of the first cycle
solvent extraction system, or equivalent, and the concentrated wastes from subsequent
extraction cycles, or equivalent, in a facility for reprocessing irradiated reactor fuel, and
(3) solids into which such liquid wastes have been converted. [10 CFR 60.2]

HLW Facility - A facility subject to the licensing and related regulatory authority of the
Commission pursuant to Section 202(3) and 202(4) of the Energy Reorganization Act of
1974 (88 Stat. 1244). [10 CFR 60.2]

Host Rock - The geologic medium in which the waste is emplaced. [10 CFR 60.2]

- The geologic medium in which the waste is emplaced, specifically the geologic materials

that directly encompass and are in close proximity to the underground facility. [10 CFR
960.2]
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Important to Safety - With reference to structures, systems, and components means those
engineered structures, systems, and components essential to the prevention or mitigation
of an accident that could result in a radiation dose to the whole body, or any organ, of
0.5 rem or greater at or beyond the nearest boundary of the unrestricted area at any time
until the completion of permanent closure. [10 CFR 60.2]

Input - 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 Requirements - A requirement which applies to the inputs to, or outputs from,
the function.

Isolation - Inhibitihg the transport of radioactive material so that amounts and
concentrations of this material entering the accessible environment will be kept within
prescribed limits. [10 CFR 60.2]

Management - Any activity, operation, or process (except for transportation) conducted
to prepare spent nuclear fuel or radioactive waste for storage or disposal, or the activities
associated with placing such fuel or waste in a disposal system. [40 CFR 191.01(m)]

Multibarrier System - A system of natural and engineered barriers, operating independently
or relatively independently, that acts to contain and isolate the waste. [DOE/RW-0199,
Vol. VIII, Part B, page G-67]

Nuclear Waste Management System - (NWMS) - Consists of the composite of the sites,
and all facilities, systems, equipment, materials, information, activities, and the personnel
required to perform those activities necessary t0 manage waste disposal.

Natural Barrier - The physical, mechanical, chemical, and hydrologic characteristics of the
geologic environment that individually and collectively act to minimize or preclude
radionuclide transport. [DOE/RW-0199, Vol. VIII, Part B, page G-67]

Natural System - A host rock suitable for repository construction and waste emplacement
and the surrounding rock formations. Includes natural barriers that provide containment
and isolation by limiting radionuclide transport through the geohydrologic environment to
the biosphere and provide conditions that will minimize the potential for human
interference in the future. [DOE/RW-0199, Vol. VIII, Part B, page G-68]

Natural Transport Media - This includes the assumed groundwater flux and chemistry; air;
etc.
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Near-field - That portion of the rock surrounding emplaced waste in which analysis of the
thermal and thermomechanical effects of the waste must consider the specific geometric
characteristics of the underground facility, including borehole size and orientation, standoff
distance, drift shape dimensions and spacing, or overall layout of the facility.
[DOE/RW-0199, Vol. VIII, Part B, page G-68]

Output - Anything that leaves the system or function after it has been acted upon by that
function.

Passive Institutional Control - (1) Permanent markers placed at a disposal site, (2) public
records and archives, (3) government ownership and regulations regarding land or resource
use, and (4) other methods of preserving knowledge about the location, design, and
contents of a disposal system. [40 CFR 191.12(e)]

Performance Assessment - An analyses that: (1) Identifies the processes and events that
might affect the disposal system; (2) examines the effects of these processes and events
on the performance of the disposal system; and (3) estimates the cumulative releases of
radionuclides, considering the associated uncertainties, caused by all significant processes
and events. These estimates shall be incorporated into an overall probability distribution

of cumulative release to the extent practicable. [40 CFR 191.12(q)]

- Any analysis that predicts the behavior of a system or system component under a given
set of constant and/or transient conditions. Performance assessments will include estimates

_of the effects of uncertainties in data and modeling.

[10 CFR 960.2]

Performance Confirmation - The program of tests, experiments, and analyses which is
conducted to evaluate the accuracy and adequacy of the information used to determine
with reasonable assurance that the performance objectives for the period after permanent
closure will be met. [10 CFR 60.2]

Permanent Closure - Includes sealing of shafts. Permanent Closure represents the end of
active human intervention with respect to the engineered barrier system.

[10 CFR 60.102(d)]

- Final backfilling of the underground facility and the sealing of shafts and boreholes. [10
CFR 60.2]

Physical Interface - The boundary at which physical systems interact, as in a necessary fit
between architectures.
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Phﬁ ical System - The Nuclear Waste Management System (NWMS) consisting of the
composite of the sites, and all facilities, systems, equipment, materials, information,
activities, and the personnel required to perform those activities necessary to manage waste
disposal.

Postclosure - The period of time after the closure of the geologic repository.
[10 CFR 960.2]

Preclosure - The period of time before and during the closure of the geologic repository.
[10 CFR 960.2]

Producer - Any generator of high-level radioactive waste resulting from atomic energy
activities.

Purchaser - Any person, other than a Federal agency, who is licensed by the Nuclear
Regulatory Commission to use a utilization or production facility under the authority of
sections 103 or 104 of the Atomic Energy Act of 1954 (42 USC 2133, 2134) or who has
title to spent nuclear fuel or high level radioactive waste and who has executed a contract
with DOE. ' [10 CFR 961.3]

Radioactive-Waste Facility - A facility subject to the licensing and related regulatory
authority of the NRC pursuant to sections 202(3) and 202(4) of the Energy Reorganization
Act of 1974 (88 Stat. 1244). [10 CFR 960.2]

Repository - Any system licensed by the Commission that is intended to be used for, or
may be used for, the permanent deep geologic disposal of high-level radioactive waste
and spent nuclear fuel, whether or not such system is designed to permit the recovery, for
a limited period during initial operation, of any materials placed in such system. Such
term includes both surface and subsurface areas at which high-level radioactive waste and
spent nuclear fuel handling activities are conducted. [NWPA Sect. 2(18)]

Repository Construction - All excavation and mining activities associated with the
construction of shafts, shaft stations, rooms, and necessary openings in the underground
facility, preparatory to radioactive-waste emplacement, as well as the construction of
necessary surface facilities, but excluding site characterization activities. [10 CFR 960.2]

Repository Operation - All of the functions at the site leading to and involving radioactive-

waste emplacement in the underground facility, including receiving, transportation,
handling, emplacement and, if necessary, retrieval. [10 CFR 960.2)
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Repository_Support Facilities - All permanent facilities constructed in support of site-
characterization activities and repository construction, operation, and closure activities,
including surface structures, utility lines, roads, railroads, and similar facilities, but excluding
the underground facility. [10 CFR 960.2]

Requirement - A qualitative or quantitative statement of how well a function must be
performed. Requirements may be of three types: Performance Requirements, Constraints,
and Interface Requirements.

Requirements Allocation - The further decomposition of system level requirements until
a level is reached at which a specific hardware item or software routine can fulfill the
needed functional/performance requirements. [DSMC 6.4]

Resource - The people, material, or funds available to support the satisfaction of a
function.

Restricted Area - Any area access to which is controlled by the licensee for purposes-of
protection of individuals from exposure to radiation and radioactive materials. "Restricted
area” shall not include any areas used as residential quarters, although a separate room
or rooms in a residential building may be set apart as a restricted area. [10 CFR 60.2]

- Any area access to which is controlled by the DOE for purposes of protecting individuals
from exposure to radiation and radioactive materials before repository closure, but not
including any areas used as residential quarters, although a separate room or rooms in a
residential building may be set apart as a restricted area. [10 CFR 960.2]

Retrieval - The act of intentionally removing radioactive waste from the underground
location at which the waste had been previously emplaced for disposal. [10 CFR 60.2]

- Retrieval - The act of intentionally removing radioactive waste before repository closure
from the underground location at which the waste had been previously emplaced for
disposal. [10 CFR 960.2] -

Seal - An engineered component that reduces water flow. [DOE/RW-0199, Vol. VIII,
Part B, page G-89]

Shipping Cask - A container for shipping spent nuclear fuel and/or high-level radioactive
waste which meets all applicable regulatory requirements.
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_S_it_é - The location of the controlled area. [10 CFR 60.2]
- An area contained within the boundary of a location under the effective control of
persons possessing or using spent nuclear fuel or radioactive waste that are involved in any
activity, operation, or process covered by this subpart. [40 CFR 191.02(n)]

- A potentially acceptable site or a candidate site, as appropriate, until such time as the
controlled area has been established, at which time the site and the controlled area are
the same. [10 CFR 960.2]

Spent Nuclear Fuel - (SNF) - Fuel that has been withdrawn from a nuclear reactor
following irradiation, the constituent elements of which have not been separated by
reprocessing. [NWPA Sect. 2(23); 10 CFR 961.11, 1.18]

Storage - Retention of spent nuclear fuel or radioactive wastes with the intent and

~ capability to readily retrieve such fuel or waste for subsequent use, processing, or disposal.

[40 CFR 191.02(k)]

- Retention of high-level radioactive waste, spent nuclear fuel, or transuranic waste with -
the intent to recover such waste or fuel for subsequent use, processing, or disposal.
[NWPA Sect. 2(25)]

Surface Facilities - Repository support facilities within the restricted area. [10 CFR 960.2]

System - The geologic setting at the site, the waste package, and the repository, all acting
together to contain and isolate the waste. [10 CFR 960.2]

System Performance - The complete behavior of a repository system in response to the
conditions, processes, and events that may affect it. [10 CFR 960.2]

Systems Engineering - The management function which controls the total system
development effort for the purpose of achieving an optimum balance of all system
elements. It is a process which transforms an operational need into a description of
system parameters and integrates those parameters to optimize the overall system
effectiveness. [DSMC 1.3]. Systems engineering is a sequence of activities and decisions
that transforms an identified mission need into a description of system performance
parameters and a preferred system configurtion [DOE Order 4700.1]

Systems Engineering Process - An iterative process applied throughout the acquisition
life cycle. The process itself leads to a well defined, completely documented, and
optimally balanced system. It does not produce the actual system itself, but rather, it
produces the complete set of documentation, tailored to the needs of a specific program,
which fully describes the system to be developed and produced. [DSMC 5.1]
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Trade Study - A quantitative or qualitative parametric analysis of alternatives from which
comparisons can be made to support the selection of the "better” alternative.

Underground Fagility - The underground structure, including openings and backfill
materials, but excluding shafts, boreholes, and their seals. [10 CFR 60.2]

- The underground structure and the rock required for support, including mined openings
and backfill materials, but excluding shafts, boreholes, and their seals. [10 CFR 960.2]

Unrestricted Area - Any area, access to which is not controlied by the licensee for
purposes of protection of individuals from exposure to radiation and radioactive materials,
and any area used for residential quarters. [10 CFR 60.2]

Waste Form - The radioactive waste materials and any encapsulating or stabilizing matrix.
[10 CFR 60.2, 10 CFR 960.2]

- The materials comprising the radioactive components of waste and any encapsulating or
stabilizing matrix. [40 CFR 191.12(c)]

Waste Package - The waste form and any containers, shielding, packing and other
absorbent materials immediately surrounding an individual waste container. [10 CFR 60.2]
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APPENDIX C

DECISION DOCUMENTATION

Specifications of many performance and interface requirements and the selection
of particular architectural concepts are the results of DOE decisions. As additional
decisions are made and documented, they will be included in the technical baseline
and documented in this section.

1. All shipments from the MRS facility to the repository would be made
exclusively by rail in dedicated trains, which would minimize the number of

shipments to the repository.
[DOE/RW-0239]

2. ..the start of repository operations is...2010.
[DOE/RW-0247]
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CHLW
CRWM
DE

DHLW

DP
DSMC

EPA

OCRWM
PNL

PP

QA

RW

SNF
TBD

USC
WAPS
WVDP

APPENDIX D
ACRONYMS
Acessible Environment

As Low as Reasonably Achievable

Code of Federal Regulations

Civilian High-Level Radioactive Waste
Civilian Radioactive Waste Management
Design Earthquake

Defense High-Level Radioactive Waste
Department of Energy

Office of Defense Programs, Department of Energy
Defense Systems Management College
Defense Waste Processing Facility
Engineered Barrier System

Environmental Protection Agency
Exploratory Studies Facility

Freight on Board

Generic Requirements

High-Level Radioactive Waste

International Atomic Energy Agency
Memorandum of Agreement

Monitored Retrievable Storage

Management System Improvement Strategy
Metric Tons of Heavy Metal

Metric Tons of Uranium

Megawatt Days

Natural Barrier System

National Environmental Policy Act

Nuclear Regulatory Commission

Nuclear Waste Management System

Nuclear Waste Policy Act

Office of Civilian Radioactive Waste Management
Pacific Northwest Laboratory

Purchaser and/or Producer

Quality Assurance

Office of Civilian Radioactive Waste Management
Spent Nuclear Fuel

To Be Determined

Transuranic

United States Code

Waste Acceptance Preliminary Specifications
West Valley Demonstration Project
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APPENDIX E

DISPOSE OF WASTE INTERFACES®

INTERFACE FROM
CONTROL #

TO

OUTPUT/INPUT TITLE

OUTPUT/INPUT ID#

1.2/1.4.1 Transport Waste

AE4/1.4.1 Accessible Environment
1.4.1/1.2 Operate Geologic Repository

1.4.1/AE* Operate Geologic Repository

1.4.1/1.4.2 Operate Geologic Repository
14.1/1.43 Operate Geologic Repository
AE/1.4.2 Accessible Environment

1.4.2/1.4.3 Isolate Waste

Operate Geologic Repository

Operate Geologic Repository
Transport Waste

Accessible Environment

Isolate Waste
Evaluate System Performance
Isolate Waste

Evaluate System Performance

Loaded SNF Cask/Carriage
Loaded CHLW Cask/Carriage
Loaded DHLW Cask/Carriage
Waste Containers

Empty Cask/Carriage

Disposed Site-Generated Waste
Heat

Radiation

Released Radionuclides
[Retrieved Waste]®

Waste Packages

Operations Data

Transport Media

[Migration Data]®
{Containment Data)®

12014714111
1.202%/1.4.112
1.203%*/1.4.113
1.4.114
1.4.102/1.214%
1.4.101
1.4.103
1.4.104
1.4.105
1.4.106
14.107/1.4.211
1.4.1011/1.4.3
1.4.212

1.4205/1.4.311
1.4.206/1.4.312
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DISPOSE OF WASTE INTERFACES (cont’d)
INTERFACE FROM TO OUTPUT/INPUT TITLE OUTPUT/INPUT ID#
CONTROL #
1.4.2/AE Isolate Waste Accessible Environment Heat 1.4.201
Human Intrusions 1.4.202
Radiation 1.4.203
Released Radionuclides 1.4.204
1.4.3/1.4.1 Evaluate System Performance Operate Geologic Repository Corrective Action 1.4303/1.4.115
143/AE Evaluate System Performance Accessible Environment License Amend.to Terminate 1.4.301
Records 1.4.302

PO NI TS

1.201: The output "Loaded SNF Cask/Carriage” from function 1.2 - Transport Waste
1.202: The output "Loaded CHLW Cask/Carriage” from function 1.2 - Transport Waste
1.203: The output "Loaded DHLW Cask/Carriage” from function 1.2 - Transport Waste
Accessible Environment

1.214: The input "Empty Cask/Carriage" to function 1.2 - Transport Waste

[ ] = if required

Interfaces for functions below the third level are not shown in this appendix
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APPENDIX F

APPENDIX F1 WASTE ACCEPTANCE SCHEDULE

Annusl Waste Acceptance Annual Waste Transportation Rate Waste Storage Waste Disposal Inventory
Rate Inventory
Accept-Dispose Store-Dispose _
Yesr SNF  CHLW DHLW SNF CHLW DHLW SNF SNF SNF CHLW DHLW
1998
1999
2000
2001
2002
2003
2004
2008
2006
2007
2008
2009 -
2010
TBD
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APPENDIX F2 WASTE CHARACTERISTICS FOR GEOLOGIC REPOSITORY DESIGN

SNF Transporied o Repository SNF Inventory at Repository
Year Age Bumup  Type Qty. Age Bumup  Type Qty.
2010
2011
2012
2013
2014
2015
TBD

Note: CHLW characteristics to comply with the Waste Acceptance Preliminary Specifications (WAPS) for West Valley Demonstration Project
(WVDP) High-level Waste Form, DOE/RW-0261

DHLW from Defense Waste Processing facility (DWPF) to comply with the WAPS for the DWPF High-level Waste Form,
DOE/RW-0260

The dimensional characteristics of the SNF to be received are listed in the DOE/RW-0184, Characteristics of Spent Fuel, High-Level Waste,
and Other Radioactive Wastes Which May Require Long-Term Isolation. '
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APPENDIX F3 WASTE TRANSPORTATION RATES TO GEOLOGIC REPOSITORY BY MODE

SNF/IILW From_Purchaser/ SNF From MRS
Producer
Year Truck : Rail Rail
2010
2011
2012
2013
2014
2015
TBD
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APPENDIX G
INDENTURED LIST OF DISPOSE OF WASTE FUNCTIONS

(1. Manage Waste Disposal)
1.4  Dispose of Waste
1.4.1 Operate Geologic Repository
1.4.1.1 Handle Waste
14.1.1.1 Receive Waste
1.41.1.1.1  Inspect Cask/Transfer Custody to Repository
1.4.1.1.1.2  Store Shipping Cask/Carriage
14.1.1.13 Remove Loaded Cask from Carriage
14.1.1.2 Prepare Waste
14.1.12.1 Remove Waste from Shipping Cask
14.1.1.2.2  Store Waste
1.4.1.1.23  Containerize Waste
1.4.1.12.4  Store Containerized Waste
14.1.13 Transfer Containerized Waste to Underground
14.1.14 Empiace Waste
14.1.1.5 Retrieve Waste
1.4.1.2 Develop Subsurface Openings
14.1.2.1 Construct Subsurface Openings

1.4.1.2.1.1  Excavate Subsurface Openings
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1.4.12.1.2  Stabilize Subsurface Openings
1.4.12.1.3  Install Operational Support Services
14.12.2 Handle/Process Excavated Rock
1.4.12.2.1 Load Excavated Rock
14.1222  Process Excavated Rock
1.4.1223  Transfer Excavated Rock
1.4.1.22.4 Unload Excavated Rock
14.1.23 Store/Dispose Excavated Rock
14.1.24 Handle/Process Backfill Material
1.4.1.2.4.1  Load Backfill Material
1.4.12.4.2 Process Backfill Material
1.4.1.2.43  Transfer Backfill Material
14.1.2.4.4  Unload Backfill Material

14.1.25 Backfill Subsurface Openings

14.125.1  Prepare Subsurface Openings for Backfill

1.4.1.25.2 Emplace Backfill
1.4.13 Close Geologic Repository
1.4.13.1 Close Subsurface Openings
14.13.1.1 Remove Underground Equipment
14.13.12  Backfill Subsurface Openings

14.1.3.1.3  Emplace Seals
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1.4.13.14 Implement Postclosure Monitoring
1.4.1.3.2 Decommission Surface Facilities
141321 Decontaminate Facilities
1.4.1.3.22 Dismantle Facilities
141323 Remove Facilities
1.4.13.24 Reclaim Areas
1.4.1.3.3 Establish Institutional Barriers
1.4.1.33.1  Establish Active Controls
1.4.13.32  Establish Passive Controls
1.4.1.4 Support Geologic Repository Operations
1.4.14.1 Provide Utility Services
1.4.1.4.1.1 Provide Ventilation (HVAC)
1.4.1.4.12 Provide Communications
1.4.1.4.1.3  Supply/Control Water
1.4.1.4.14  Provide Power
1.4.1.4.1.5 Provide Illumination
1.4.1.4.1.6  Provide On-Site Transportation
1.4.1.4.2 Provide Protective Services
1.4.1.42.1 Safeguard Radioactive Material
14.1.4.22 Provide Physical Security
1.4.1423 Provide Inspection/Testing Services

1.4.142.4 Provide Emergency Medical Treatment
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1.4.1.4.2.5 Provide Fire/Explosion Protection

14.142.6 Provide Radiological Protection
1.4.142.7 Provide Non-Radiological Protection
14.142.8 Provide Environmental Protection

14143 Administer General Support Services

1.4.143.1 Maintain Records
14.143.2 Provide Engineering Support
1.4.14.3.3 Provide for Human Resources

1.4.1.43.3.1 Provide Training

1.4.1.4.3.3.2 Provide Personnel Services
14.1.43.4  Provide Procurement Services
14.1435  Provide Public Relations
14.1.43.6  Provide Financial Accounting

14.1.44 Process Site Generated Waste

1.4.1.44.1  Collect Site-Generated Waste
1.4.1.44.2  Store Site-Generated Waste
1.4.144.3  Sort Site-Generated Waste
1.4.1444  Treat Site-Generated Waste
1.4.1.44.5 Package Site-Generated Waste
1.4.1.44.6 Dispose of Site-Generated Waste

14.145 Maintain Operating Facilities
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1.4.1.45.1 Maintain Operating Equipment

1.4.1.45.2 Maintain Buildings

1.4.1.4.5.3  Maintain Utilities

1.4.1.4.5.4  Prepare Shipping Cask for Return to Service

1.4.1.4.6 Administer QA

1.4.2 Isolate Waste

1.4.3

1.4.2.1 Contain Waste
14.2.1.1 Limit Degradation of Containment Barriers
14.2.1.2 Limit Egress of Radionuclides
1.4.2.2 Limit Release of Radionuclides
14221 Limit Release of Radionuclides from EBS
1.4.22.2 Limit Release of Radionuclides to Accessible Environment
1.4.2.3 Limit Incompatible Human Activities
1.4.23.1 Limit Inadvertent Human Activities
1.4.23.2 Limit Intentional Human Activities
Evaluate System Performance
1.4.3.1 Confirm Performance
1.4.3.1.1 Monitor In Situ Conditions
14.3.1.1.1 Monitor In Situ NBS Conditions

143112 Monitor In Situ Waste Package and Underground
Facility Conditions

1.4.3.1.2 Conduct Lab/Field Tests
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1.43.12.1  Test/Map Geologic Setting

1.4.3.12.2 Test NBS Performance

1.43.123 Test Waste Package and Underground Facility

Performance
14.3.1.3 Conduct In Situ Experiments

1.43.13.1  Test In Situ NBS Performance

143132 Test In Situ Waste Package and Underground Facility

Performance
1.43.1.4 Plan Appropriate Action
1.4.3.2 Assess Performance

1.43.2.1 Update Performance Assessment Models

1.4.3.2.2 Estimate System Performance
1.4322.1  Estimate EBS Performance
1.43.222  Estimate NBS Performance
143223  Estimate Total System Performance

143224 Estimate Long-Term-Radiological
Consequences

1.43.23 Evaluate System Compliance
1.43.23.1 Evaluate EBS Compliance
1.43.232 Evaluate NBS Compliance
143233 Evaluate Total System Compliance
1.4.3.3 Assess Environmental Compliance

1.4.3.3.1 Collect Environmental Data

Physical System Requirements - Dispose of Waste, Rev. 0 213

Environmental



1.4.3.3.2 Assess Environmental Impacts
1.4.3.33 Plan for Mitigation

1.4.3.4 Monitor Performance
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APPENDIX S1

FINDINGS

The following list of management, technical, and programmatic findings were
identified by the technical experts during this functional analysis effort. They should
be addressed in order to continue the functional analysis or resolve differences in
approaches, architecture, or technical assumptions:

10.

What is the desired minimum age and maximum burnup of fuel for routine
acceptance? What capabilities should be provided to handle younger and
higher burnup fuel?

What is the status of the DOE position on retrievability and retrieval for a
geologic repository which was part of the GR Document (OGR/B-2), as
Appendix D? How should the requirements given in the DOE position be
treated? How long? How accessible?

Decouple MRS construction from the repository schedule.

Where will the cask maintenance facility(ies) be located? MRS?
Repository? Elsewhere? How will casks be cleaned and maintained at each
facility and whose responsibility will it be?

Will a cask maintenance facility (a facility dedicated to major maintenance
operations) be physically located at the Geologic Repository, but operated
by the transportation system?

Is the control center for the transportation system to be located at the
NWMS and, if so, under what conditions?

How long will data be taken to confirm post-closure performance?

Will backfilling of drifts occur during operations or during closure operations
or will it occur at all?

Develop excavation rate during operations phase at the repository. The
excavation rate must at least equal the waste emplacement rate.

What is the current DOE position on rod consolidation and packaging?

Who processes some of the off-normal wastes (i.e., particulates)? the
producer? or someone else?

Need to determine the applicability of the Federal Mine Safety and Health
Act of 1977 (30 USC 801 et.seq.). Need to also review and determine the
applicability of the Existing MOU between DOE and the Department of
Labor.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Parts of the performance confirmation program will be carried out in places
beyond the geologic repository operations area (GROA); even though the
performance confirmation program, as stated in 10 CFR 60, is confined to
the GROA.

What is the status of the NRC positions on "substantially complete
containment”, "anticipated processes and events”, and "unanticipated
processes and events"? How will DOE accommodate the NRC positions?

Which definition for "Controlled Area" should be used - 10 CFR 60 or 10
CFR 960 or 40 CFR 191? [Note: NRC in their proposed rulemaking for
10 CFR 60 (51 FR 22288 published 6-19-1986) has accepted 40 CFR 191
definition.] _ '
Definitions for "Disposal” term are different as given in NWPA, 40 CFR 191,
10 CFR 60, and 10 CFR 960. Which definitions should be used?

Definitions for "Disturbed Zone" are different in 10 CFR 60 and 10 CFR
960. 10 CFR 960 excludes "shafts" in the controlled area whereas 10 CFR
60 does not make such exclusion. Which definition should be used?

Definitions for "Engineered Barrier System” are different in 10 CFR 60 and
10 CFR 960. Which definition should be used?

Definitions for "High-level Radioactive Waste" in NWPA and 10 CFR 60 are
different. DOE uses the terms spent fuel, HLW, CHLW and DHLW. How
should this be treated?

Definitions for "Geologic Repository" are different in 10 CFR 60 and 10
CFR 960. Which definition should be used?

Definitions for "Host Rock" are different in 10 CFR 60 and 10 CFR 960.
Which definition should be used?

Definitions for "Performance Assessment” are different in 40 CFR 191 and
10 CFR 960. Which definition should be used?
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APPENDIX S2

SYSTEM STUDIES

The following list of recommended studies are needed to further specify certain
requirements for the Dispose of Waste functions:

1

2.

Waste retrieval analysis

Waste throughput analysis (i.e, quantity/schedule for
accept/transport/store/dispose) based on the Characteristics and Integrated Data
Base at Oak Ridge National Laboratory, for U.S. Spent Fuel and Radioactive
Waste.

Post-closure performance confirmation program analysis



APPENDIX S3

SUPPLEMENTAL LIST OF POTENTIAL SOURCE DOCUMENTS

The following documents have been identified as potential sources for additional requirements and will be
reviewed in the future or, as identified by an asterisk, contain no spplicable physical system requirements

at this Jevel.

DOE ORDERS

DOE ORDER 1000.3B
DOE ORDER 1323.1A
DOE ORDER 1324.2A
DOE ORDER 1324.5

DOE ORDER 1325.1A
DOE ORDER 1340.1A

DOE ORDER 1350.1
DOE ORDER 1540.1
DOE ORDER 1540.2
DOE ORDER 1540.3
DOE ORDER 1600.1
DOE ORDER 1600.2B
DOE ORDER 1600.3
DOE ORDER 1600.4
DOE ORDER 1600.5
DOE ORDER 1600.6
DOE ORDER 1700.1
DOE ORDER 1800.1A
DOE ORDER 21003
DOE ORDER 2100.8

DOE ORDER 22004
DOE ORDER 2200.5
DOE ORDER 2200.6
DOE ORDER 2200.7
DOE ORDER 2200.8A
DOE ORDER 2200.9A
DOE ORDER 2200.10A
DOE ORDER 2250.1C
DOE ORDER 3220.1
DOE ORDER 3220.2
DOE ORDER 32204
DOE ORDER 3304.1
DOE ORDER 3410.1B
DOE ORDER 3410.2A
DOE ORDER 3550.1A
DOE ORDER 3600.1A

Internal Control Systems

Congressional Reports Monitoring System

Records Disposition

Records Management Program

Department of Energy Correspondence Manual

Management of Public Communications Publications, & Scientific, Technical
and Engineering Publications

Audiovisual and Exhibits Management

Materials Transportation and Traffic Management

Hazardous Materia! Packaging for Transport - Administrative Procedures
Base Technology for Radioactive Material Transportation Packaging System
Federal Women’s Program

Secretary’s Commitment to Equal Opportunity

Policy on Sexual Harassment

Hispanic Employment Program

System for Processing Complaints of Discrimination

Civil Rights Compliance in Federally Assisted Programs

Freedom of Information Program

Privacy Act

Transfer of Contracts Between Departmental Elements

Cost Accounting, Cost Recovery, & Interagency Sharing of Data Processing
Facilities

Accounting Overview

Fund Accounting

Financial Accounting

Cost Accounting

Accounting Systems, Organizations, and Reporting

Miscellaneous Accounting

Accounts, Codes, and Illustrative Entries

Cost and Schedule Control Systems Criteria

Management of Contractor Personnel Policies and Programs

Equal Opportunity in Operating and Onsite Service Contractor Facilities
Contractor Personnel and Industrial Relations Reports

Employment of Experts and Consultants

Training

Upward Mobility Program

Pay Administration and Hours of Duty

Time and Auendance Reporting



DOE ORDERS (Continued)

DOE ORDER 3630.1B
DOE ORDER 3710.1A
DOE ORDER 3750.1
DOE ORDER 3771.1
DOE ORDER 3790.1A
DOE ORDER 3792.3
DOE ORDER 4010.1
DOE ORDER 4200.1C
DOE ORDER 4200.3B
DOE ORDER 4200.4A

DOE ORDER 4300.1B
DOE ORDER 4330.4
DOE ORDER 4540.1B
*DOE ORDER 4700.1
DOE ORDER 5000.3
DOE ORDER 5100.4
DOE ORDER 5100.12
* DOE ORDER 5100.14
DOE ORDER 5160.1A
DOE ORDER 5300.1B
DOE ORDER 5400.1
DOE ORDER 5400.3
DOE ORDER 5400.5
DOE ORDER 5440.1D
DOE ORDER 5480.1B

DOE ORDER 5480.3

DOE ORDER 5480.4
DOE ORDER 5480.5
DOE ORDER 5480.7
DOE ORDER 5480.9
DOE ORDER 5480.10
DOE ORDER 5480.17
DOE ORDER 5481.1B
DOE ORDER 5482.1B
DOE ORDER 5483.1A

DOE ORDER 5484.1

DOE ORDER $5500.1A
DOE ORDER 55003

DOE ORDER 5500.4

DOE ORDER 5500.7A
DOE ORDER 5630.11
DOE ORDER $S63L1A
DOE ORDER 5631.2B
DOE ORDER 5632.1A
DOE ORDER 5632.2A

Leave Administration

Labor-Management Relations Program for Federal Employees

Work Force Discipline

Grievance Policy and Procedures

Federal Employees Occupational Safety and Health Program

Drug-Free Federal Workplace Testing Implementation Program

Value Engineering

Competition in Contracting

Management of Support Services Contract Activity

Selection, Appointment, and Termination of Appointment of Contracting
Officers

Real Property and Site Development Planning

Real Property Maintenance Management

Ultility Acquisition and Management

Project Management System

Unusual Occurrence Reporting System

Internal Review Budget Process

Budget Execution - Department of Energy Base Table

Allotment and Approved Funding Program Process

Reprogramming, Restructuring, and Appropriations Transfer Procedures
Telecommunication

General Environmental Protection Program

Hazardous and Radioactive Mixed Waste Program

Radiation Protection of the Public and the Environment

Nationa! Environmental Policy Act Compliace Program

Environment, Safety, and Health Program for Department of Energy
Operations

Safety Requirements for Packaging and Transportation of Hazardous
Materials, Hazardous Substances, & Hazardous Wastes

Environmental Protection, Safety, and Health Protection Standards
Safety of Nuclear Facilities

Fire Protection

Construction Safety and Health Program

Contractor Industrial Hygiene Program

Site Safety Representatives

Safety Analysis and Review System

Environment, Safety, and Health Appraisal Program

Occupational Safety and Health Program for DOE Contractor Employees
at Government-Owned Contractor-Operated Facilities

Environmental Protection, Safety, and Health Protection Information
Reporting Requirements

Emergency Management System

Reactor and Nonreactor Nuclear Facility Emergency Planning, Preparedness
and Response Program for DOE Operations

Public Affairs Policy and Planning Requirements for Emergeacies

Vital Records Protection Program

Safeguards and Security Program

Security Education Program

Personnel Security Program

Protection Program Operations

Physical Protection of Special Nuclear Material and Vital Equipment



DOE ORDERS (Continued)

DOE ORDER 5632.3B Operations Security

DOE ORDER 5635.1A Control of Classified Documents and Information

DOE ORDER 5650.2A Classification of Information

DOE ORDER 5700.2C Cost Estimating, Analysis, and Standardization

DOE ORDER 5700.5 Policy and Management Procedures for Financial Incentives Programs
DOE ORDER 5700.6B Quality Assurance

DOE ORDER 5700.7B Work Authorization System
DOE ORDER 5%00.1 Management of Energy Data Services Resources
DOE ORDER 5900.2 Use of the Metric System of Measurement

DOE ORDER 6430.1A General Design Criteria

OCRWM Documents

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

DOE/RW-0035 Monitored Retrievable Storage Submission to Congress

DOE/RW-0043 Program Management System Manual

DOE/RW-0051 Systems Engineering Management Plan

DOE/RW-0101 OGR Issues Hicrarchy for a Mined Geologic Disposal System

DOE/RW-0119 OCRWM Safety Plan

DOERW-0128 OCRWM Mission Plan Amendment

DOE/RW-0142 Annotated Outline for Site Characterization Plans

DOE/RW-0147 Annotated Outline for SCP Conceptual Design Report

DOE/RW-0176 Environmental Monitoring and Mitigation Plan

DOE/RW-0187 Draft 1988 Mission Plan Amendment

DOE/RW-0194 OCRWM Records Managemesnt Policies and Requirements

DOE/RW-0199 Site Characterization Plan: Yucca Mountain Site, and Development Area,
Nevada

DOE/RW-0208 Environmental Monitoring and Mitigation Plan for Site Characterization

DOE/RW-0209 Environmental Regulatory Compliance Plan

DOE/RW-0214 OCRWM Quality Assurance Manual

DOE/RW-0215 OCRWM Quality Program Decision Documents

*DOE/RW-0216 Annual Report to Congress (1989)

DOE/RW-0223 Program Change Contro! Procedures

DOE/RW-0235 MRS System Study Summary Report

*DOE/RW-0239 The DOE Position on the MRS Facility

DOE/RW-0244 Draft Reclamation Program Plan for Site Characterization

DOE/RW-0245 Program Elements Change Control Procedures

DOE/RW-0253 Program Cost & Schedule Baseline

DOE/RW-0260 Waste Acceptance Specifications for the Defense Waste
Processing Facility High-Level Waste Form (Revision 1)

DOE/RW-0261 Waste Acceptance Preliminary Specifications for the West Valley
Demonstration Project High-Level Waste Form (Revision 1)

DOE/RW-0264 Waste Management System Requirements Document, Volume I: General

System Requirements
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Laws, Statutes and Regulations

7 CFR 658
10 CFR 2

25 CFR 261

29 CFR Chapter XVII

30 CFR 31
30 CFR 36

30 CFR 57

33 CFR Chapter |

33 CFR 320
33 CFR 321
33 CFR 322

33 CFR 323

33 CFR 324
33 CFR 325
33 CFR 326
33 CFR 327
33 CFR 328
33 CFR 329
33 CFR 330
36 CFR 60

36 CFR 61
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Farmland Protection Policy Act

Submission and Management of Records and Documents Related to the
Licensing of a Geologic Repository for the Disposal of High Level
Radioactive Waste/SubPart J to 10 CFR 2)

Standards for Protection Against Radiation

Reporting of Defects and Noncompliance

Rules of General Applicability to Domestic Licensing of Byproduct Material
Domestic Licensing of Source Material

Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing
Plants

Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions

Domestic Licensing of Special Nuclear Material

Packaging and Transportation of Radioactive Material

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

Safeguards on Nulear Materials-Implementation of US/IAEA Agreements
Reactor Site Criteria

Byproduct Materi

Compliance with Floodplain/Wetlands Environmental Review Requirements
Preservation of Antiquities

Occupational Health and Safety Administration, Department of Labor (Parts
1900-1999)

Diesel Mine Locomotives

Mobile Diesel-Powered Transportation Equipment for Gassy Noncoal Mines
and Tunnels

Safety and Health Standards - Underground Metal and Nonmetal Mines
Coast Guard, Department of Transportation (Parts 1 - 199)

General Regulatory Policies

Permits for Dams and Dikes in Navigable Waters of the United States
Permits for Structures or Work in or Affecting Navigable Waters of the
United States

Permits for Discharges of Dredged or Fill Material into Waters of the
United States

Permits for Ocean Dumping of Dredged Material

Processing of Department of the Army Permits

Enforcement

Public Hearings

Definition of Waters of the United States

Definition of Navigable Waters of the United States

Nationwide Permits

National Register of Historic Places

Procedures for Approved State and Local Government Historic Preservation
Programs

Determinations of Eligibility for Inclusion in the National Register of
Historic Places

National Historic Landmarks Program

Protection of Archaeological Resources: Uniform Regulations
Protection of Historic and Cultural Properties

National Primary and Secondary Ambient Air Quality Standards
Ambient Air Quality Surveillance

Standards of Performance for New Stationary Sources



Laws, Statutes and Regulations (Continued)

40 CFR 61
40 CFR 121
40 CFR 122

40 CFR 124
40 CFR 125

40 CFR 162
40 CFR 190

40 CFR 204
40 CFR 271
40 CFR 272
40 CFR 300
40 CFR 302
40 CFR 355
40 CFR 1500
40 CFR 1501
40 CFR 1502
40 CFR 1503
40 CFR 1504

40 CFR 1505
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National Emission Standards for Hazardous Air Pollutants

State Certification of Activities Requiring a Federal License or Permit
EPA Administered Permit Programs: The National Pollutant Discharge
Elimination System

Procedures for Decisionmaking

Criteria and Standards for the National Pollutant Discharge Elimination
System

Regulations for the Enforcement of the Federal Insecticide, Fungicide and
Rodenticide Act

Environmental Radiation Protection Standards for Nuclear Power
Operations

Noise Emission Standards for Construction Equipment

Requirements for the Authorization of State Hazardous Waste Programs
Approved State Hazardous Waste Management Programs

National Oil and Hazardous Substances Pollution Contingency Plan
Designation, Reportable Quantities, and Notification

Emergency Planning and Notification

Purpose, Policy, and Mandate

NEPA and Agency Planning

Environmental Impact Statement

Commenting

Predecision Referrals to the Council of Proposed Federal Actions
Determined to be Environmentally Unsatisfactory

NEPA and Agency Decisionmaking

Other Requirements of NEPA

Agency Compliance

Terminology and Index

Transportation and Traffic Management

Preservation of American Antiquities

Carriage of Solid Hazardous Materials in Bulk

Specifications for Tank Cars

Endangered and Threatened Wildlife and Plants

Endangered Fish or Wildlife

Federal/State Cooperation in the Conservation of Endangered and
Threatened Species

Designated Critical Habitat

Threatened Fish and Wildlife

Interagency Cooperation - Endangered Species Act of 1973, as Amended
Listing Endangered and Threatened Species and Designating Critical Habitat
General Provisions

Application Procedure

Consideration of Application by the Secretary

Endangered Species Committee



Laws, Statutes and Regulations (Continued)

~— 7 USC 136 et.seq.

15 USC 2601 et seq.
16 USC 1A

16 USC 1B
*42 USC 1701 etseq.
42 USC 1996 etseq.
42 USC 2011 et.seq.
42 USC 4321 etseq.
42 USC 4901 etseq.
42 USC 5801 etseq.
42 USC 6901 etseq.
42 USC 7101 etseq.
42 USC 7401 etseq.
42 USC 9601 etseq.
*49 USC 1801 et.seq.

NUREGS
NUREG-3.49

NUREG-3.6
NUREG-1318

_EXECUTIVE ORDERS

EXEC ORDER 11514
EXEC ORDER 11593
EXEC ORDER 11988
EXEC ORDER 11990
EXEC ORDER 12088

Administrative Documents
MOU DOE/DOL

Other DOE Documents

DOE/MA-0154
DOE/DP/0020/1

Environmental Pesticide Control

Toxic Substances Control Act

National Historic Preservation Act
Endangered Species Act

Federal Land Policy and Management Act
American Indian Religious Freedom Act
Atomic Energy Act :

National Environmental Policy Act

Noise Control Act

Energy Reorganization Act

Solid Waste Disposal

DOE Organization Act

Air Pollution Prevention and Control
Comprehensive Environmental Response, Compensation and Liability Act
Hazardous Material Transportation Act

Design of an Independent Spent Fuel Storage Installation (Water-Basin
Type)

Design of an Independent Spent Fuel Storage Installation (Dry Store)
Technical Positions on Items and Activities in the High-Level Waste
Geologic Repository Program Subject to Quality Assurance Requirements

Protection and Enhancement of Environmental Quality
Protection and Enhancement of Cultural Environment
Floodplain Management

Protection of Wetlands

Federal Compliance with Pollution Control Standards

Memorandum of Understanding, signed 12/23/86, Between the Department
of Energy and the Department of Labor on Mining Safety Activities

Acquisition Regulations Handbook: Source Evaluation Board

An Evaluation of Commercial Repository Capacity for the Disposal of
DHLW



Other Documents

ANSIVASME NQA-1-1986 Quality Assurance Program Requirements for Nuclear Facilities

Regulations on Which Nevada State Requirements are Based
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40 CFR 267

40 CFR 268
40 CFR 270
40 CFR 280
49 CFR 171
49 CFR 172

49 CFR 173
49 CFR 174
49 CFR 176
49 CFR 177
49 CFR 178
49 CFR 383
49 CFR 387
49 CFR 390
49 CFR 391
49 CFR 392
49 CFR 393
49 CFR 394
49 CFR 395
49 CFR 396
49 CFR 397

Occupational Safety and Health Standards

Safety and Health Regulations for Construction

Safety and Health Standards - Surface Metal and Nonmetal Mines
Public Information

Standards of Performance for New Stationary Sources

National Emission Standards for Hazardous Air Pollutants

National Primary Drinking Water Regulations

National Secondary Drinking Water Regulations

Hazardous Waste Management System: General

Identification and Listing of Hazardous Waste

Standards Applicable to Generators of Hazardous Waste

Standards Applicable to Transporters of Hazardous Waste

Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities )
Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities

Standards for the Management of Specific Hazardous Wastes and Specific
Types of Hazardous Waste Management Facilities

Interim Standards for Owners and Operators of New Hazardous Waste Land
Disposal Facilities

Land Disposal Restrictions

EPA Administered Permit Programs: The Hazardous Waste Permit Program
Underground Storage Tanks

General Information, Regulations, and Definitions

Hazardous Materials Tables and Hazardous Materials Communications
Regulations

Shippers - General Requirements for Shipments and Packaging

Carriage by Rail

Carriage by Vessel

Carriage by Public Highway

Shipping Container Specifications

Commercial Driver's License Standards; Requirements and Penalties
Minimum Levels of Financial Responsibility for Motor Carriers

Federal Motor Carrier Safety Regulations: General

Qualifications of Drivers

Driving of Motor Vehicies

Parts and Accessories Necessary for Safe Operation

Notification and Reporting of Accidents

Hours of Service of Drivers

Inspection, Repair, and Maintenance

Transporiation of Hazardous Materials; Driving and Parking Rules



Additional Nevada State Regulatory Requirements

NAC 444 Sanitation

NAC 445 Water Controls; Air Pollution

NAC 459 Hazardous Materials

NAC 503 Hunting, Fishing and Trapping; Miscellaneous Protective Measures
NAC 512 Inspection and Safety of Mines

NAC 534 Underground Water and Wells

NAC 618 Occupational Safety and Health



APPENDIX S4
LIST OF PARTICIPANTS

DOE - W. Lemeshewsky, SEB Branch Chief
C. Brooks
B. Darrough
C. Fridrich
S. Gomberg
S. Jones
K Mutreja
C. Quan
D. Royer
M. Senderling
D. Stucker

Battelle - M. Duffy

WESTON - G. Daloisio
J. Docka
J. Dreis
R. Gamble
P. Kumar
J. Marchand
P. McGinn
R. Mele
A Mozhi
T. Truong

LANL - N. Elkins
H. Kalia

LLNL - L. Ballou
M. Revelli
D. Ruffper

SAIC - T. Barbour
P. Gehner
R. Holmes
M. Pendleton
M. Voegele
J. Waddell

SNL - F. Bingham
R. Kalinski
R. Sandoval
J. Schelling



