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Q-LIST

PUBLIC COMMENTS

General Comments

1. Comment (DOE):

The identification of an item on the Q-List has DOE specific design
implications, e.g., ability to withstand seismic events (60.131). These
design requirements have no meaning for activities such as site
characterization testing. This anomaly has led to difficulties in
implementing the QA program. DOE will be proposing that the Q-List be
limited to hardware items only. DOE will develop a methodology for
defining which activities will be subject to Subpart G QA requirements.
This approach will require a change in definitions and in other places in
the GTP as noted.

The following is the suggested definition for "Activities" as noted on
Page 4, Section 4.0 "Activities" as deeds, actions, work, or performance
of a given function. With respect to a geologic repository, activities
include such things as site characterization, facility and equipment
construction, facility operation, performance confirmation and assessment,
permanent closure, and decontamination and dismantling of surface
facilities (60.151), as well as designing, purchasing, fabricating,
handling, shipping, storing, clearing, erecting, installing, inspecting,
testing, operating, maintaining, repairing, and modifying (50 App. B,
Introduction).

All activities related to structures, systems, and components important to
safety and to engineered barriers Important to waste isolation should be
subject to graded quality procedures commensurate with the item's safety
function. No activities should be placed on the Q-List. However,
activities should be compiled on a "Quality Activities List" and should
include those related to structures, systems, or components important to
safety or to engineered barriers important to waste isolation.

Response:-

The design requirements In 10 CFR 60.131(b) apply to structures, systems,
and components important to safety, while the QA requirements in 10 CFR
60.151 apply to these same items as well as items important to waste
isolation and related activities. Unless specifically cited, the design
requirements do not apply to the activities cited in 10 CFR 60.151. With
respect to the activities list, Section 4.4(b) of the GTP has been revised
and now requests that a list of major site characterization activities to
be conducted under Subpart G be provided. As part of the QA program
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description. DOE should discuss the activities such as designing,
fabricating, and inspecting controlled under the QA program.

Changes: Section 4.4 changed to address the above.

2. Comment (DOE):

We believe the concept of including activities on the "Q-List" is not
advisable since the design requirements that are appropriate for
structures, systems and components on the "Q-List" are not germane. We
instead propose providing NRC with a separate list of those activities
which relate to structures, systems and components important to safety and
waste isolation.

Response:

See response to Comment 1.

3. Comment (TX):

In light of the "1QA Review Plan", this GTP is unnecessary. As observed in
previous GTP's, NRC is again prescribing to the DOE rather than providing
guidance.

Response:

The staff does not believe that the QA Review Plan provides the detailed
guidance necessary to ensure that the Q-list is developed in a
comprehensive and timely manner. Because of the importance of the QA
program to demonstrating licensability of this first-of-a-kind facility,
the staff believes that it is necessary to provide detailed guidance to
DOE on defining the scope of that program.

Note also Comment 5 which states that the staff is not providing enough
detail.

4. Comment (DOE):

Generally, the OGTP's address the topics adequately; however, they are
more prescriptive than we had expected them to be. On a number of
occasions the staff has stated that, because of Its first-of-a-kind
nature, the regulatory guidance pertaining to the high-level waste
management program would have to be more performance-oriented rather than
prescriptive. There are some places in the DGTP's, however, where this
thought has not been successfully implemented.
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Response:

See response to Comment 3. It is unclear in what areas the commentor
believes that the staff is being too prescriptive with this guidance.

5. Comment (YIN):

The NRC "Draft Generic Technical Position on Items and Activities in the
High-Level Waste Geologic Repository Program Subject to 10 CFR 60 Quality
Assurance Requirements" is extremely general and does not provide adequate
guidance to the DOE.

Response:

In contrast to this statement, Comments 2 and 3 indicate that the staff is
being too prescriptive. The staff believe that the level of detail
provided in this GTP is appropriate at this point in the program. DOE is
responsible for developing a Q-list and QA programs to meet the QA
requirements of the HLW program. The purpose of this GTP is to provide
guidance to DOE on approaches the NRC staff consider acceptable to
accomplish this effort.

6. Comment (DOE):

This Draft GTP, either directly or by implication, can be read as having
predetermined certain items as being on the Q-List. Examples: page 4, 4.0
Activities - "exploratory shaft testing"; page 4, 4.0 Barriers - "shafts,
boreholes"; page 13, 6.1 (c) last para. - entire paragraph. It is
recommmended that any predetermination be avoided.

Suggested changes: Page 5, Section 4.0, "Q-List", delete 1... and related
activities..."; Page 4, 4.0 "Barrier" delete "(including bulkheads and
seals)"; Page 13, 6.1(c) last para., delete "(e.g., materials...)".

Response:

The staff has provided specific examples to explain the more general
concepts discussed. These examples were selected on the basis of what the
staff anticipates might reasonably be within the scope of the Subpart G QA
program, in light of 10 CFR 60.151, and therefore merit careful
consideration by DOE in development of the Q-l1st. Note also that in
section 6.1(c), last paragraph, the term "may be" is used with regard to
the example given.

Changes: Section 3.0, in the definition of Activities.-, "may include".
has been added prior to the list of examples; and fn the definition of
Barriers - "(including bulkheads and seals)" has been deleted.
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7. Comment (YIN):

This GTP does not clearly allow for interaction between interested parties
and the DOE, particularly during the development and implementation of
non-standard tests. Such interaction is crucial given the uncertainties
in the data base and problems associated with performance risk assessment
(PRA) techniques used to identify items and activities important to
safety. Interaction is also recommended for the determination of barriers
important to waste isolation based on performance allocation and
assessments. In addition, the GTP does not allow for review and comment
of quality assurance requirements by parties other than the DOE.

Response:

Interactions between interested parties and DOE are allowed for under NWPA
and addressed in other DOE/NRC policy documents. The NRC staff does not
consider it necessary to address these interactions in this GTP. While
NRC review of DOE's QA program is the only involvement specifically
addressed in the GTP, involvement of other parties is not precluded.

8. Comment (MS):

The use of conservative bounding assumptions may be acceptable, but it
should be stated that these assumptions should be arrived at by a
consensus of several scientific opinions and not randomly established.
There should be some language included on how the assumptions should be
established.

Response:

DOE will need to demonstrate that the assumptions made are conservative
enough to provide the margin of error needed on a case-by-case basis. For
assumptions made on controversial scientific issues, one method of doing
this would be through consensus of scientific opinions.

9. Comment (WA):

The state realizes that in some cases data is limited and recommends the
use of conservative bounding assumptions and engineering judgement during
the identification of items for the QA list.

Response:

The staff agrees and believes that these points are addressed in the GTP
(see especially sections 4.2(a), 4.3, 5.2(a) and 5.3).

10. Comment (DOE):
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A major concern is the use of 0.5 rem as the dose limit for design basis
accidents. The whole body dose of 0.5 rem is specified in 10.CFR 20 as
the off-site dose limit for normal operation. To use the same dose limit
for both normal operations and design basis accidents is unduly
restrictive and inconsistent with previous NRC practice. DOE will propose
a 5.0 rem off-site dose limit for design basis accidents. The supporting
position is extensive and will be the subject of a separate communication.

Suggested Change: Page 6, Section 5.2, delete second sentence "The design
basis.. ." Page 13, Section 6.2, delete 4th sentence "Therefore the
0.5...".

Response:

Although 10 CFR Part 60 did not specifically address the design basis
accident, in the response to comments on the promulgation of 10 CFR Part
60, the staff explicitly rejected the recommendation of several comments
that 5 rem be established as a design basis accident (DBA). Consequently,
considerable uncertainty would be attached to establishing the criteria
for a design basis accident outside of the rulemaking process.

The staff has reviewed the position DOE since provided regarding the 0.5
rem accident dose limit (letter. from J. Knight to J. Linehan, March 3,
1987) and met with DOE on August 26, 1987 to discuss the dose limit. DOE
indicated that they will be submitting a Petition for Rulemaking
addressing this issue. However, until an alternate value is approved, it
would be prudent for DOE to consider 0.5 rem as the DBA dose limit. See
also Comment 12.

Changes: Certain changes clarifying the staff's position have been
incorporated.

11. Comment (MS):

Although 10 CFR 60.2 states that the dose to the whole body, or any organ
may not exceed 0.5 rem at or beyond the nearest boundary of the
unrestricted area at any time, it would be more conservative to use a dose
that is below the statutory limit to assess items that are important to
safety.

Response:

The 0.5 rem dose in the 10 CFR 60.2 definition of Important to Safety
applies to accident conditions. This dose does not constitute a statutory
limit. See response to Comment 10.
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12. Comment (WA):

The state realizes that the 0.5 rem dose-equivalent limit is not the same
value used by NRC-regulated power reactors in their emergency response
plans for notification and evacuation. However, because the Draft GTP
uses 0.5 rem for design basis accidents, the state feels a more
conservative approach will result. This level will allow for the
inclusion of additional components in QA reviews and will result in a more
comprehensive QA program.

Response:

See response to Comment 10.

13. Comment (MS):

There is also a great deal of emphasis placed on the use of regulatory
guides for nuclear power plants. Although a geologic repository may
borrow technology from nuclear power plants, it should be noted that a
geologic repository is a first-of-a-kind activity and regulatory guides
for power plants may not be adequate to address potential problems
encountered.

Response:

The staff realizes that a geologic repository is a first-of-a-kind
facility. However, there are some similarities between the geologic
repository and nuclear power plant programs. Therefore regulatory guides
developed based on power plant experience may provide valuable guidance
which is adequate and applicable to the geologic repository. The NRC
plans to evaluate these regulatory guides on a case-by-case basis as DOE
may propose their use.

14. Comment (YIN):

Many of the techniques used to identify items and activities important to
safety and waste isolation rely upon sparse, unavailable, or possibly
unreliable data. As new data or information becomes available, especially
in relation to post-closure barriers, the GTP fails to provide for QA
procedures to conform to these changes. In addition, mitigative
procedures to ensure the overall safety of the repository have not been
sufficiently stressed.

Response:

This GTP states that the staff expects DOE to take a conservative approach
to classifying items for the Q-list, especially at the early stage of the
HLW program when information is needed to ensure, as much as practicable,
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that adequate QA has been applied to items and activities even as new
information becomes available and the importance of individual items is
better defined.

QA procedures regarding change are included in the 10 CFR 60 Subpart G QA
program but are not within the scope of this GTP. They are addressed in
the staff's QA Review Plans. In addition, requirements for mitigative
features have been added to Section 5.2.

15. Comment (DOE):

It is recommended that the terms "important to safety" and "important to
waste isolation" be clearly defined once. in the text and in the Glossary.
These terms are defined several times throughout the text and the
definitions are not always the same. The GTP should use the legal
definitions from the regulations.

Response:

The definition of "Important to Safety" presented in Section 3.0 is
repeated verbatim from 10 CFR 60.2. "Important to Waste Isolation" is not
specifically defined in 10 CFR 60. The definition provided in Section 3.0
of the draft GTP was derived from the concepts presented in 60.102. This
definition has, however, been revised based on additional comments.

Change: All definitions in Section 3.0 have also been added to the
glossary.

. 16. Comment (WA):

In addition to addressing items on the QA list, USDOE should apply an
appropriate level of QA to non-list items that will be needed to support
other licensing requirements, such as those in 10 CFR 60.131 for
radiological protection of workers.

Response:

The staff agrees and believes this point is addressed in the GTP (see
Sections 4.1(b) and 5.1(b)).

17. Comment (MS):

There is concern over the fact that some DOE contractors have had problems
with quality assurance programs in the collection of data that may need to
be used in licensing. The State realizes that existing data must be
qualified but there is concern that the function of and deficiencies

---
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related to existing information have not been evaluated and documented so
that it can be considered in future work.

Response:

The process of qualifying existing information includes evaluating the
function of and deficiencies related to that information. The staff
provides guidance on this subject in the GTP on "Qualification of Existing
Data for High-Level Nuclear Waste Repositories", which is referenced in
Section 4.1 of the final GTP.

COMMENTS CITING TEXT

18. Comment (YIN) Page 1, Section 1.0:

The GTP states that the emphasis for quality assurance requirements is on
pre-closure structures, systems, and components since the number to be
considered is large. This emphasis is unjustified. Although the number
of natural and engineered barriers for post-closure is less than those for
pre-closure, these barriers are extremely important to waste isolation.
Therefore, these barriers must be evaluated with equal emphasis.

In addition, a large number of activities are related.to post-closure
barriers and must also be considered.

Response:

The staff was not suggesting that the emphasis for QA requirements is on
pre-closure structures, systems, and components but rather to explain that
the emphasis of the ITP is on identification of those items. The reason
given is that the number of items to be considered in identification of
barriers important to waste isolation are comparatively few and that most
activities planned to characterize natural and engineered barriers will
need to be within the scope of the Subpart G QA program, as they relate to
items important to waste isolation.

Change: Section 1.0, paragraph 2 was deleted to avoid confusion.

19. Comment (DOE) Page 2, Section 2.0:

Section 2 implies that as a result of many years of reactor licensing
experience the NRC and industry have developed a body of practice for
developing Q-Lists which identify all safety related items, and that such
lists include "a series of design basis accidents, a source term for
release of radionuclides to the atmosphere, and meteorological conditions
to be assumed during an accident." In reactor licensing, in fact, the
Q-List is a list of quality components (hence Q-List); these components
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are assigned varying levels of quality depending on their contribution to
safety, or on the risk to the public health and safety associated with
their failure. Hypothesized accident conditions, source terms, or
meteorological parameters are used to assess the safety of the facility
under severe conditions and they are treated corresponding to assigned
levels of quality but are not themselves on a Q-List.

Suggested Change: Delete the fifth sentence ("For example, a series of
design basis accidents...") in the first paragraph.

Response:

As written, the sentence "a series of design basis accidents,... and
meteorological conditions to be assumed during an accident have been
defined" might be interpreted as being items belonging on the Q-list.
However, the intent is that a body of practice, Including hypothesized
accident conditions, source terms, and meteorological parameters, can be
used to help identify Q-list items.

Change: Section 2.0, sentences 4 and 5 were rewritten as follows -".. a
body of practice which can be used to help determine which items are on
the Q-list for a specific power plant. This body of practice includes,
for example, a series..."

,20. Comment (YIN) Page 2, Section 2.0:

The GTP states that "In contrast to the reactor program where fairly
prescriptive criteria have been developed, the principal criteria for
identifying the Q-List for a geologic repository are broad performance
objectives." This allows the DOE some flexibility in developing a Q-List.
However, it is not certain such flexibility will result in a comprehensive
Q-List. The importance of QA requirements may demand a more explicit and
detailed set of criteria.

Response:

The detailed Q-list used in reactor licensing has been developed through
years of experience with these facilities. The criteria acceptable for
development of a Q-list for a HLW repository are defined in this GTP.
However since this is a first-of-a-kind facility, and the program is at
the early stages, these criteria are necessarily broad. NRC is
recommending that OOE take a conservative approach in applying QA in order
to compensate for uncertainties and lack of supporting information. The
NRC will carefully evaluate DOE's program to ensure that items and
activities important to safety or waste isolation are identified on the
Q-list and that an appropriate level of QA is applied to those items and
activities that will be used to support the license application.
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21. Comment (NV) Page 2, Section 3.0, Paragraph 4:

The definition of the phrase "important to safety" is stated as follows:
"Structures, systems, and components important to safety are those items
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)".

The use of this definition alone for determining the Q-List is inadequate

for the Yucca Mountain site. In preliminary studies, 1,2 the DOE has
shown that this criteria will easily be met because the Yucca Mountain
site is located in an area of very low population density and the location
of the "maximum individual" will be at least 4 km (2.5 mi) from the
surface facility. The following two accidents are conceived as the most

serious 1: 1) aircraft impacting on a hot cell of the surface facility,
and 2) transportation accident and fire at the loading dock involving a
spent fuel shipment. The 50-year total body dose commitments are 0.068
and 0.021 rem respectively. For a sabotage act consisting of an explosive
attack on a transportation cask at the entrance of the repository surface

facility , the 50-year total body dose commitment to the maximum
individual is slightly less than 0.5 rem. By refining these calculations,
the DOE may be able to show that the Yucca Mountain site does not
necessarily require a Q-List and that the classification of the waste
handling building could be lowered from a quality level I to a quality
level II or even III. This would give DOE a serious incentive for
selecting Yucca Mountain over the other two sites since the lowering of
the classification of the waste handling building would reduce the
construction time by several years and make it possible to achieve a
starting operation date of 1998. The NRC should specifically address the
example discussed above and make its position easily understood.

1 Jackson J.L., Gram H.F., Hong K.J., Ng H.S., and Pendergrass, A.M.,
Preliminary Safety Assessment Study for the Conceptual Design of a
Repository in Tuff at Yucca Mountain,, SAND83-1504, December =, 1984.

2 Jackson J.L., and Tomasko D., Preliminary Safeguards Assessment for the
Protective Nevada Nuclear Waste Storage Investigations Project Repository,
SAND83-1133, January, 1985.

Response:

The analysis for determining which systems, structures, and components are
important to safety must be performed under the assumption that there is a
person at the nearest boundary of the unrestricted area.

To briefly address the State's concern, the DOE's selection of a
repository site will require much more comprehensive technical and
programmatic justification than reduced construction time. The staff
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considers risk to the public, as indicated through analysis of potential
accident scenarios leading to identification of items on the Q-list, to be
a critical factor in site acceptability.

22. Comment (DOE) Page 3, Section 3.0:

Reference to the EPA standards should be deleted as they will be included
in the proposed revision to 10 CFR 60.

Suggested Change: Page 3, section 3.0, delete '"(10 CFR 60.112) and add ",
as proposed to be incorporated in 10 CFR 60 (51 FR 22288).

Response:

For the sake of clarity, the staff still considers it appropriate to
reference the origination of the generally applicable environmental
standards promulgated by EPA, even though they are incorporated in 10 CFR
Part 60.

Change: The referenced sentence has been reworded to "conform to the
environmental standards for radioactivity established by the Environmental
Protection Agency (40 CFR Part 191) as incorporated into 10 CFR
Part 60.112."

23. Comment (DOE) Page 3, Section 3.0, paragraph 2:

The Draft GTP states that "DOE (shall) apply a QA program based on the
criteria of 10 CFR 50 Appendix B as applicable and appropriately
supplemented..." to "... all systems, structures and components important
to safety, to design and characterization of barriers important to waste
isolation and to activities related thereto" (10 CFR 60.151).

By contrast, 10 CFR 60.152 states that "DOE shall implement a quality
assurance program based upon the criteria of Appendix B of 10 CFR 50 as
applicable, and as appropriately supplemented by additional criteria as
required by 60.151." (We have underlined the regulation wording that is
different than the Draft GTP). 60.151 requires that the QA program
"applies to all structures systems and components important to safety, to
design and characterization of barriers important to waste isolation and
to activities related thereto."

A few observations are appropriate.

1. The GTP seems to be citing 10 CFR 60.151. However, the language is
taken, in part, from 10 CFR 60.152.

2. The language in the GTP is not the exact language of the regulation
(See underlined words above.). This invites misinterpretation.
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3. It is our interpretation of 10 CFR 60.151 that it limits the QA
program to things which are important to safety or waste isolation.

By contrast, we construe the GTP as requiring QA for a broader spectrum of
program elements. The GTP appears to require QA for all the repository,
its subsystems, and components which will enable the repository to perform
satisfactorily In service (page 3 para. 2).

Suggested Change: Page 3, Section 3.0, change the second sentence as
follows: "...necessary to provide adequate confidence that the systems,
structures, and components important to safety and engineered barriers
important to waste isolation of the geologic.. ." Change first sentence as
follows: "...as applicable and appropriately supplemented" (10 CFR,150)
to "all systems..."

Response:

The sentence referenced here concerning 10 CFR 60.150 has been deleted.

With respect to the broader spectrum of program elements to which QA
applies, Subpart G of 10 CFR Part 60 is only applicable to items and
activities important to safety or waste isolation. The staff, however,
has also addressed other QA measures for use In non-Q-list but licensing
related items and activities in the GTP.

24. Comment (DOE) Part 4, Section 4.0:

Barriers which contribute to meeting the containment and isolation
requirements of 10 CFR 60 are not necessarily "important to waste
isolation." Only those that are essential to meeting the requirements, or
for which credit is taken, are "important to isolation." (Refer to 10 CFR
60.2 "Important to Safety").

Suggested change: "In the post-closure phase, the engineered barriers
that are essential, or for which credit is taken, for meeting the
containment and isolation requirements of 10 CFR 60 are defined as
important to isolation." Page 18, Section 6.3, 10th line, change "The
items and activities ... and should include:" to "... and may include:"

Response:

The term "contribute" was used in reference to those barriers that will be
essential to meeting the requirements of 10 CFR 60, and will be relied on
to demonstrate these requirements are met, or may otherwise significantly
Impact achievement of the performance objectives. Any of these should be
considered important to waste isolation. This definition was not,
however, intended to include as important to waste isolation, those
barriers whose contribution may be trivial and will not be relied on.
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Changes: Section 3.0, in the definition of Barriers - the words
"(including bulkheads and seals)" were deleted. Also, the term Barriers
Important to Waste Isolation has been changed to Important to Waste
Isolation to be consistent with the term Important to Safety and the
following definition has been changed to read "...includes the site,
engineered barrier system, seals for shafts and boreholes, and any other
items which are relied on for achieving the performance objectives of
10 CFR 60 Subpart G."

25. Comment (DOE) Page 4, Section 4.0:

The Draft GTP Includes definitions which are inconsistent with 40 CFR 191
and 10 CFR 60. The definition for "Barriers Important to Waste Isolation"
cannot be more global than the definition for "Barrier".

Suggested changes: In definition of "Barrier" delete the parenthetic
statement "(including bulkheads and seals)." Change the definitions for
"Barriers important to waste isolation" to "Barriers important to waste
isolation are those engineered barriers that are essential, or for which
credit is taken for, meeting the containment and isolation requirements of
10 CFR 60".

Response:

See response to Comment 24.

26. Comment (MD) Page 4, Section 4.0:

The definition of "credible accident" needs improvement. The usage
related to reactors was that this is any accident which has a reasonable
probability (50%) of occurence during the 40-year life of the power plant.
We believe similar usage would be appropriate here.

Response:

The staff has reviewed the need for a probability cutoff for accident
scenarios and considers that no basis for such a cutoff can be established
at this time. The staff wants to see the results of the PRA analysis
before setting a cutoff. Since a repository is a first-of-a-kind facility
and therefore, a potential for a serious accident that we are not yet
aware could exist. If a probability cutoff were established, it could
prevent consideration of a low probability, high dose accident scenario.
After the analysis has been completed the NRC staff will review the
results and determine what a reasonable cutoff should be to ensure that
these scenarios will not be overlooked.
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Changes: Section 4.2(a) and 5.2(a). A discussion of accident scenarios
to be considered has been added to this section, see GTP for actual text.

27. Comment (YIN) Page 4, Section 4.0:

"Credible event" and "credible accident" are defined as referring to "...
an event or accident scenario which is sufficiently likely to warrant
consideration..." In order to be consistent with the overall theme of the
GTP, i.e., a conservative approach, a clear definition of what is meant by
"sufficient likely" should be given. Such terms must be clearly defined
so that all parties Involved can agree the scenarios and events which can
or cannot be ignored.

Response:

See response to Comment 26.

28. Comment (MD) Page 5, Section 4.0:

Add a definition for the "design basis accident", since it is used
frequently in the document.

Response:

Change: The use of the term design basis accident has been removed from
the GTP.

29. Comment (DOE) Page 5, Section 5.1(b):

The second sentence ("while these items") is confusing because the term
"requirements" is used twice but with different meanings.

Suggested Change: Revise the sentence to read: "While these items and
activities are not subject to the QA requirements in 10 CFR 60 subpart G,
DOE should implement a program to assure compliance with those aspects of
10 CFR 60 which apply to items other than structures, systems, and
components important to safety and engineered barriers important to waste
isolation."

Response:

The staff agrees. The suggested change has been incorporated.

30. Comment (NV) Page 5, Section 5.1(b):

Activities listed in 10 CFR 60.131(a) which are related to safety but not
subjected to the QA programs are briefly addressed in a generic way. One
of the more important regulations of that part is 10 CFR 60.131(b)(9),

_I
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compliance with mining regulations. In the regulation, the Commission
states explicity that any deviation from relevant design requirements in
30 CFR, Chapter I, Subchapters 0, E, and N will give rise to a rebuttal
presumption that this requirement has not been met. The high level waste
repository is not subject to the Federal Mine Safety Act of 1977 and it is
not clear at this time how DOE will address the MSHA and OSHA safety
regulations. The Commission does not have any experience in the
enforcement of mine safety regulations. A fatality occurred during the
enlargement of the waste shaft at the Waste Isolation Pilot Plan (WIPP), a
project administered by the DOE, because proper enforcement of mine safety
regulations was lacking. Therefore, it is very important that, in the QA
program, the Commission address with specific detail the subject of
compliance with mining regulations.

Response:

10 CFR 60.131(a) refers to general design criteria for structures,
systems, and components related to maintaining radiation doses. 10 CFR
60.131(b)(9) requires compliance with mining regulations for worker
protection "as may be necessary to provide reasonable assurance that all
structures, systems, and components important to safety can perform their
intended function." The paragraph referenced from the draft GTP does not
contradict the requirements.

While worker health and safety is Important, the staff does not consider
it appropriate to address compliance with mining requirements in context
of the QA requirements discussed in this GTP.

31. Comment (YIN) Page 5-6, Section 5.1(b):

As it now reads, the GTP does not require a QA program to be applied to
"... items and activities which are not needed to support licensing, but
are important to repository operation based on occupational health and
safety, reliability, cost, and other programmatic considerations."
Furthermore, the NRC intends to review these items and activities only to
see that they are correctly classified but does not plan to review any QA
measures which may be applied to these items and activities. Since these
items and activities are important to repository operation, some QA-
guidelines should be provided even though these items and activities are
not addressed in 10 CFR 60 Subpart G.

Response:

Certain items and activities not subject to the 10 CFR 60 Subpart G QA
program are addressed in other NRC regulations, such as the radiological
safety of workers. The QA program requirements for these items and
activities were therefore addressed in 5.1(b) of the draft GTP. See the
revision to 4.1(b) for more detailed discussion of these requirements and
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NRC's involvement to assure compliance with those requirements. The staff
does not address QA criteria for non-licensing related areas of the HLW
repository program since the NRC does not have regulatory authority over
them.

32. Comment (NV) Page 6, Section 5.1 (c):

The text states, "Data collection, interpretation, analysis, and other
work not conducted under the DOE 10 CFR 60 Subpart G QA program but needed
for licensing should be evaluated to determine its suitability for use in
licensing." If such data is determined to be critical for licensing then
the information should be gathered and analyzed under an approved QA
program.

Response:

Because information was not collected under a 10 CFR 60 Subpart G QA
program does not mean that it was collected in absence of another QA
program, which had been approved by the responsible organization. It may
be necessary or desirable to use information collected outside the DOE HLW
program, or by DOE/DOE contractors prior to implementation of the Subpart
G QA program, to support licensing findings. The staff is indicating that
such Information may be used by DOE if DOE demonstrates that it meets the
applicable requirements. Only information to be used to support licensing
findings against items and activities important to safety and waste
isolation need to meet the requirements of a 10 CFR 60 Subpart G QA
program.

See Section 5.1(c) of the GTP for more detailed discussion.

33. Comment (YIN) Page 6, Section 5.2:

The threshold for determining which structures, systems, and components
are Important to safety is a radiation dose of 0.5 rem or greater at or
beyond the nearest boundary of the unrestricted area. This criteria does
not include persons (i.e., workers) within the restricted area. Radiation
safety limits for workers should be considered in determining the safety
of various structures, systems, and components.

Response:

The protection of workers from radiation hazards is addressed in 10 CFR
60.11(a) and 60.131(a).. This provision requires DOE to comply with the
radiation doses, levels, and concentrations set forth in 10 CFR Part 20
for the restricted area.
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34. Comment (WA) Page 6, Section 5.2(a):

Items important to safety are those essential to the prevention or
mitigation of an accident that could result in a radiation dose of 0.5 rem
or greater to an individual in an unrestricted area. Therefore, the 0.5
rem value is the threshold for determining what structures, systems, and
components should be on the list of items related to safety. The state
recommends that USDOE use risk assessment modeling to determine the
probability for the failure of an individual component to lead to the 0.5
rem dose-equivalent. Scenarios where the failure of an individual
component causes an off-site individual to receive 0.5 rem would be the
reason to include that component on the QA list.

Response:

The staff agrees and believes that these points are addressed in the GTP
(see Sections 4.2(a) and 5.2(a)).

35. Comment (NV) Page 6, Section 5.2 (a):

The use of probabilistic risk assessment (PRA) techniques is encouraged in
the Identification of structures, systems and components important to
safety in the license application. In theory the use of PRA is a
meaningful exercise, but in practice it has not gained recognition because
most accidents, witness the recent accident at Chernobyl, are the result
of human errors. In recommending the use of PRA, the Commission should
place special emphasis on the identification and analysis of scenarios
involving human error. The draft GTP fails to do so.

Response:

Human reliability analysis, wherein human error probabilities are
quantified in event trees, is a PRA technique that should be used in
identification of potential accident scenarios associated with operations
of a geologic repository. Therefore the staff believes the discussion in
Section 5.2 should be adequate. See also response to Comment 64.

A reference in the nuclear industry is: NUREG/CR 1278, Handbook on Human
Reliability Analysis with Emphasis on Nuclear Power Plant Applications.

Change: The reference noted above has been added to the bibliography in
the final GTP.

36. Comment (MS) Page 6, Section 5.2(a):

The use of probabilistic risk assessments may be acceptable, but NRC
should address the uncertainties associated with this approach.
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Response:

The staff agrees that it is necessary to consider the uncertainties in use
by PRAs in both data base and modeling. To clarify this position,
discussion regarding uncertainty analysis has been added to Sections
4.2(a) and 5.2(a). See also response to Comment 64.

37. Comment (DOE) Page 6, Section 5.2 (a)(1):

It is clear from this draft generic technical position that use of
event/fault trees is mandated by the NRC. This may be overly prescriptive
in that it focuses on one technique among several alternatives. For
example, another structured approach called MORT (Management Oversight and
Risk Tree) has been, and is used by DOE as the standard accident
investigation method for all DOE facilities.

Suggested change: Page 6, Section 5.2(a)(1), second sentence should
state "Fault trees, event trees, MORT or similar structured analytical
methods, should be utilized in system modeling."

Response:

The Management Oversight and Risk Tree (MORT) has to date been used
primarily to investigate accidents after they have occurred rather than
identifying items important to safety prior to an accident. The NRC staff
agrees, however, that MORT is a valid technique that could be used, where
applicable. The GTP has been changed to provide additional flexibility
and to enable other valid techniques to be utilized.

Change: Section 4.2(a)(1) has been changed to read "DOE should employ
modeling techniques such as fault tree and event tree in these accident
analyses."

38. Comment (DOE) Page 7, Section 5.2(a)(1):

There is a major concern relative to the concept of "credible accidents"
in the following paragraphs:

-page 7, section 5.2(a), last paragraph;
-page 13, section 6.2, first para., 3rd sentence;
-page 15, section 6.2(a)(2), last para., 2nd sentence.

On page 7, the concept of credible accidents appears to be set aside but
it is included on pages 13 and 15.

Suggested Changes: Page 7, Section 5.2(a) delete "... irrespective of the
probability of failure,..." page 13, Section 6.2, first paragraph, delete

mn���
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*..(made not credible)" page 16, 1st line, deTete "... So unlikely as to
be incredible," and add "...sufficiently unlikely."

Response:

The changes suggested in this comment have been incorporated.

39. Comment (YIN) Page 7, Section 5.2(b):

The DOE is required to employ redundant systems in certain areas (10 CFR
60.131(5)(1i) and 60.131(b)(10)(iv). According to the GTP, the need for
other redundant systems is to be determined based on the analyses used in
identification of Q-List items and activities. The NRC should provide
specific guidance on the criteria to be used to determine if a redundant
system is necessary.

Response:

For items important to safety, redundancy is needed whenever there is a
potential for exceeding the accident dose limit. The need for redundancy,
other than that specified in 10 CFR 60, therefore depends on reliability
of Items and activities important to safety and must be determined on a
case-by-case basis. While analyses used to identify items important to
safety will likely indicate where redundancy is needed, the staff does not
believe specific criteria are appropriate or practical.

Changes: Sections 4.2(b) and 5.2(b) have been reworded to clarify the
staff's position on this subject.

40. Comment (NV) Page 7, Section 5.2 (e)

It is stated that the DOE should analyze the retrieval process to identify
items and activities that may be on the Q-List and subject to the 10 CFR
60 Subpart G QA program in the event retrieval is necessary. In the

important documents 3 that were used to select three sites for
characterization for the first repository, the DOE makes reference to the
regulations pertaining to retrievability but fails to analyze the
retrieval process. The word "should" at the beginning of the paragraph
should be replaced by the word "shall".

3 DOE (Department of Energy), Environmental Assessment - Yucca Mountain
Site, Nevada Research and Development Area, Nevada, DOE/RW-0073,
3 volumes, May, 1986.

DOE (Department of Energy), A Multiattribute Utility Analysis if Sites
Nominated for Characterization for the First Radioactive-Waste Repository
- A decision-aiding Methodology, DOE/RW-0074, May, 1986.
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Response:

The staff does not believe the term "shall" to be appropriate here., since
10 CFR 60 does not literally state that DOE is required to analyze the
retrieval process to identify items important to safety. GTPs are not
substitutes for regulations. However, DOE will have to identify any
operations phase items that will be potentially important to safety if
retrieval is necessary .

Change: Section 4.2(d), has been revised to be consistent with 1OCFR
60.21(c)(12) and 60.111(b) and to incorporate the above points.

41. Comment (YIN) Page 8, Section 5.3:

The GTP allows the DOE to allocate performance among the various
components of the natural and engineered barrier systems to determine the
importance of each barrier and the extent to which each barrier
contributes to isolation. The degree of performance assumed will provide
a basis for the amount and type of testing needed during site
characterization. However, the GTP does not provide a basis for how
performance of individual barriers will be determined, and subsequently,
the performance allocation may be qualitative. Because of the importance
of barriers to waste isolation, it is crucial that their performance be
critically assessed.

Response:

The staff agrees that it is crucial to assess the performance of barriers
which are determined to be important to waste isolation. However, the
specifics of performance allocation are beyond the scope of this GTP.
Performance allocation is the subject of on-going public interactions
between NRC and DOE.

Changes: Revisions have been made to Sections 4.3 and 5.3 to add
clarification to the subject.

42. Comment (YIN) Page 8-9, Section 5.4(b):

The GTP suggests that the DOE submit a description of the QA program to be
applied to items and activities occurring during the site characterization
phase. It is recommended that plans for monitoring and mitigation also be
included with the QA program.

Response:

Monitoring and mitigation activities as they relate to the performance of
specific site characterization testing and data collection are addressed
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in criteria of the QA program. Monitoring and mitigation plans for
performance confirmation are, however, outside the scope of this GTP.

43. Comment (DOE) Page 8-9, Section 5.4(b):

This sentence requires in the SCP "... a schedule for refinement of the
preliminary Q-List based on design advancements and collection of new
information." It is not clear that such a schedule can be constructed at
the time of filing the SCP with sufficient confidence to be of use to the
NRC, nor has NRC identified the regulatory purpose of such a schedule.

Suggested Change: Delete this last sentence of the first paragraph of
Section 5.4(b)..

Response:

The staff agrees that any such schedule would be subject to change and of
questionable use to the NRC. The intent, however, was to identify the
process by which DOE plans to refine the preliminary Q-list based on data
collected, performance assessments, other analyses, etc..

Changes: Section 4.4(b), the words "a schedule for refinement of the
preliminary Q-list" have been changed to "The process by which the
preliminary Q-llst will be revised [should be described].

44. Comment (WA) Page 9, Section 5.4(b):

The state is in agreement with the GTP statement that, "All site
characterization activities should be considered to be within the
scope of the 10 CFR 60 Subpart G, QA program, unless USDOE can
demonstrate they are not related to items important to safety or
waste isolation." The SCP should describe how the QA program was
developed and implemented.

...In summary, our position is that a well-developed QA program is
required before the initiation of repository characterization
activities.

Response:

The staff states in Section 4.3 that a description of the QA program for
site characterization and a preliminary Q-llst be provided in the SCP.
Development and Implementation of the QA program are processes which the
staff (and other involved parties) are, and intend to continue, reviewing.
Therefore these processes should not need to be described in the SCP to
support the staff.s review of that document.
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The staff agrees that a well-developed QA program should be implemented
prior to initiation of site characterization activities. We believe that
this is clearly stated in the GTP. While 10 CFR 60 requires that a
Subpart G QA program be applied to items and activities important to
safety and important to waste isolation, there is no milestone for when
the overall QA program must be developed and implemented.

45. Comment (DOE) Page 9, Section 5.4(b), 1st full paragraph:

The first sentence states that "All site characterization activities
should be considered to be within the scope of the 10 CFR 60 Subpart G QA
program, unless DOE can demonstrate they are not related to items
important to safety or waste isolation." This is too global a
requirement. Testing and collection of data needed for design
optimization, for example, need not be covered by 60.151. The decision
whether a given item or activity must be subject to 60.151 requirements
must be left to the judgment of the DOE; a judgment which the NRC will
certainly wish to monitor.

Suggested Change: Delete the first sentence of the second paragraph of
Section 5.4(b): "All site..."

Response:

The staff maintains that at this early stage of the program, most site
characterization activities should be considered to be within the scope of
the 10 CFR 60 Subpart G QA program. We believe that this approach is
prudent and necessary to assure that information which may need to be used
to support licensing findings is adequate, especially where that
information may not be reproducible. The staff does not consider it
acceptable to rely on qualifying information collected during the site
characterization phase if that information is later found to be needed for
licensing.

Change: Section 4.3, second paragraph, first sentence, "All site
characterization..." has been changed to "Those site characterization
activities which potentially will provide...

46. Comment (TX) Page 9, Section 5.4(b):

The NRC should specify that DOE shall have a 10 CFR 60, Subpart G QA
program in place prior to the initiation of site characterization
activities.

Response:

10 CFR 60.151 requires that DOE apply a Subpart G QA program to activities
related to items important to safety and waste isolation, but does not
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specify when the program must be in place. The point the staff was
attempting to make is that while information previously collected may-be
qualified for use, the staff does not consider it acceptable to initiate
new activities without an acceptable QA program in place.

Change: The last sentence in Section 4.4(b), second paragraph has been
deleted since the discussion in 5.4(b) better addresses this thought.

47. Comment (DOE) Page 9, Section 5.4(b) last paragraph:

The paragraph should be omitted. We are unable to identify a regulatory
basis for requiring DOE to describe in the SCP their plans to develop and
implement a program to assure and document conformance with non Q-List
requirements. In addition, this GTP is not the appropriate document to
address the requirements of the SCP

Suggested Change: Delete last paragraph of Section 5.4(b).

Response:

The cited paragraph is stated as a staff recommendation, not a
requirement. In addition, the staff considers it appropriate to identify
the milestone at which the staff expects to see implementation of the
guidance in this document, especially since the subject addressed in this
GTP is critical to the program.

48. Comment (MS) Page 9, Section 5.5:

There is a concern that ANSI/ASME NQA-1 is a hardware oriented mechanical
equipment standard and whether it can be revised to a standard applicable
to groundwater hydrology, mining and similar activities required by site
characterization. Inherent difficulties in the application of standard QA
practices to research and development activities and to performance
assessment should be recognized.

Response:

The reference to ANSI/ASME NQA-1 found in the GTP refers specifically to
Appendix 4A-1 on graded QA measures. The staff recognizes that NQA-1 is

-hardware oriented and therefore intends to endorse that standard only when
the needed modifications are addressed. The guidance from NQA-1, Appendix
4A-1 on graded QA discussed in this GTP has been modified for
applicability to the research and development activities within the
geologic repository program.
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49. Comment (YIN) Page 9, Section 5.5:

The GTP indicates that items and activities important to safety or waste
isolation may be assigned graded QA measures. These measures are based
upon five considerations, including assessment of the impacts of
malfunction and the complexity of design. An assessment of such features
is purely subjective and may incorporate personal bias. Therefore, it is
highly recommended that all graded QA measures of items and activities
important to safety or waste isolation be evaluated by outside parties in
addition to the DOE. These evaluations should be taken into account by
the DOE.

Response:

The staff agrees that some of the considerations listed as a basis for
grading QA measures will involve subjective judgement. With a
first-of-a-kind facility such as the repository, subjectivity can not be
avoided. However, the staff believes that subjectivity will be reduced,
and compliance with the requirements can be demonstrated, if all five
considerations are taken into account when using graded application of QA
measures. In addition, DOE's approach to grading and application of
graded QA measures for items important to safety or waste isolation will
be reviewed by NRC staff for acceptability.

50. Comment (MD) Page 9, Section 5.5:

Specify whether the "impact" used to grade QA measures is in terms of
dose, probability, or other factors.

Response:

As used in the referenced section, "impact" ultimately relates to dose
and/or the performance objectives found In 10 CFR 60 Subpart E. The
affect of the failure of an item, or use of erroneous information to
support repository design, on the repository performance should be
considered as a basis for application of graded QA measures.

51. Comment (NV) Page 10, Section 6.1:

It is stated that 10 CFR Part 60 incorporates other standards such as 10
CFR Part 20 and the generally acceptable environmental standards
established by the EPA for the release of radioactive materials.
Reference should also be made to 30 CFR, Chapter I, Subchapters D, E, and
N. The incorporation of these regulations in the QA program should be
discussed.

Response:



See response to Comment 30.

52. Comment (YIN) Page 10-11, Section 6.1 (a):

The GTP states that the "10 CFR 60 Subpart G QA requirements apply to
items and activities on the Q-List. The QA requirements include, as
applicable and approximately supplemented, the 18 criteria of 10 CFR Part
50 Appendix B for siting, design, construction, operation, and
decommissioning of nuclear power plants." These items apply to nuclear
power plants and may not be applicable or appropriate for nuclear waste
repositories. The NRC must ensure that all referenced QA guidelines
concerning power plants are applicable and, most importantly, sufficient
to ensure the safety of the repository.

Response:

The sentence referenced is a restatement of the regulations. 10 CFR
60.152 states that DOE shall implement a QA program based on the criteria
of 10 CFR 50 Appendix B as applicable and appropriately supplemented by
additional criteria as required by 10 CFR 60.151 (which refers to the
scope of the QA program). The NRC staff agrees that all of these criteria
may not be applicable or sufficient with regard to the geologic repository
program. The staff is taking steps to address these concerns. For
example, guidance on the application of Appendix B to the site
characterization phase of the geologic repository is provided in the "NRC
QA Review Plan" (referenced in the GTP). The staff is committed to
ensuring that the QA applied to the geologic repository is sufficient to
protect radiological health and safety of the public.

Change: This sentence has been reworded to more clearly refer to the
requirements and address this concern.

53. (Comment (YIN) Page 11-12. Section 6.1(b):

The GTP states: "The staff considers the guidance on QA for radiological
monitoring programs during normal operation provided in Regulatory Guide
4.15, Quality Assurance for Radiological Monitoring Programs (Normal
Operations) - Effluent Streams and the Environment" (USNRC, 1979) to be
applicable to such programs for a HLW facility."

The GTP should determine if these guidelines are indeed sufficiently
applicable. Although guidelines may be "applicable", they may not provide
sufficient guidance for radiological monitoring for a HLW facility.
Additional guidelines specific to the repository may be required.

Response:
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The staff considers the guidance on QA described in Regulatory Guide 4.15
to be appropriate as guidelines for radiological monitoring of the HLW
facility during the operations phase. Additional guidance will be
provided If needs are identified as the repository program progresses.

54. Comment (NV) Page 12, Section 6.1 .(b):

The text states "DOE's level II applies certain NQA-1 requirements and may
be an acceptable approach for non-Q-List items and activities used to
support licensing findings. DOE should provide to the staff additional
information on the development and implementation of the quality levels
program for review prior to the submittal of the SCPs.` DOE should
justify their approach to using level II for non-Q-list items and
activities to support licensing findings. All licensing findings should
be Level I; important to safety and waste isolation. The second sentence
is not staff guidance but a request for additional information. It has no
place in the GTP.

Response:

Licensing findings related to important to safety or waste Isolation
requirements are defined as Level I. In addition, however, other findings
must be made on areas such as worker radiological health and safety.

With respect to the staff's request for information In the GTP, this is
within the guidelines for staff positions and is consistent with GTP's
already issued. In certain cases, staff information needs are defined so
that DOE can plan and, perform work to support the staff's review
responsibilities.

55. Comment (DOE) Page 12, Section 6.1(c), first paragraph:

A statement should be inserted in this paragraph to allow acceptance of
work done by DOE, project contractors, research labs, universities, etc.,
that worked under DOE Level II Programs without having to qualify the
information or data gathered. Some information may be needed for
licensing which predates either the DOE Level II Program or 10 CFR 60
Subpart G. Such information should be reviewed for licensability. It is
suggested that, on line 10 of this paragraph the "Subpart G QA" be
expanded to include DOE Level II.

Suggested Change: Insert the following after the second sentence:
"Information collected under QA Programs that satisfy QA requirements of
DOE's Level II program may be acceptable to NRC for non-Q-list items and
related activities used to support licensing findings."

Response:

MMMMM��� 1,
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The staff acknowledges the fact that DOE may need or want to use "existing
information" on non-Q-list items and activities in licensing. Since such
information should be technically and procedurally defensible to support
licensing, it will need to be qualified. The DOE Level II requirements,
as opposed to the 10 CFR 60 Subpart G QA requirements for Q-list items and
activities, may be an acceptable approach for qualifying non-Q-List items
and activities.

Change: Discussion in Section 5.1(c) has been modified to address this
subject.

56. Comment (NV) Page 13, Section 6.1(c):

Relative to use of materials important to safety or waste isolation not
purchased under the 10 CFR 60 Subpart G QA program, the text states, "DOE
needs to evaluate these materials to determine whether 10 CFR 60 Subpart G
applies and, if necessary, what actions are necessary to qualify them for
use". Does NRC have guidance and criteria of what constitutes
"qualification" in this context? If such guidance or criteria exists, it
should be so stated.

Response:

The 10 CFR 60 Subpart G QA program specifies requirements for items
important to safety and waste isolation. Through reference to 10 CFR 50
Appendix B, those requirements include criteriafor control of
nonconforming materials, parts or components. This criteria may apply, on
a case-by-case basis, to "existing material" which do not conform with the
requirements.

In addition, guidance in the GTP on Qualification of Existing Information
should be used since the function, quality and reliability of materials
are often documented in specifications and QA records. Review of this
supporting data should enable DOE to determine what requirements need to
be met to assure the material will perform its intended function. It may
then also be possible to use the same method recommended for qualification
of existing information (such as corroborating data and confirmatory
testing) to qualify the existing materials with their supporting data.

Change: Discussion in Section 5.1(c), has been expanded to address these
ideas.

57. Comment (NV) Page 13, Section 6.1(c):

Section (c) should clearly state that DOE use the GTP on "Qualification of
Existing Data" as guidance in establishing programs for reviewing non-QA
gathered data and determining suitability for use.
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Response:

GTPs, such as the one entitled "Qualification of Existing Data for
High-Level Nuclear Waste Repositories," provide staff guidance that DOE
should use but do not constitute requirements.

Change: Section 5.1(c) has been modified to indicate that DOE should use
the guidance in the GTP on "Qualification of Existing Data."

58. Comment (WA) Page 13, Section 6.2:

The pre-closure safety items should contain QA activities related to
design control. Acceptable activities in this area include:

a. review of design specifications, design information, and design
activities.

b. design control program implementation at the time of SCP submissions.

c. organizational responsibilities described for preparing, reviewing,
and approving design information documents.

d. development of procedures requiring design drawings, criteria, and
analyses be approved by the QA organization.

e. use of independent peer reviews for design activities involving
untried testing and analysis procedures.

f. ensuring design changes are subject to the same design controls
applicable to the original design.

Response:

The design control activities listed in this comment are addressed in
criteria for the 10 CFR 50 Appendix B as incorporated into 10 CFR 60
Subpart G QA program. While these generic QA activities are not contained
on the Q-list, they do apply to items and activities listed therein
(including those important to safety).

59. Comment (DOE) Page 13, Section 6.2:

There are cases where the language apparently "changes the rules" as the
concept of credible accidents is discussed. In the context of this GTP
the words "prevented", "credible", and "with certainty" are not considered
interchangeable. Examples: p. 13, para. 6.2, p. 25, 1st paragraph.
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Suggested Change: It is recommended that one concept and one word be used
throughout with the result that only one "rule" is being articulated.
For consistency with Part 60, we suggest that "credible events" be used.

Response:

While the staff agrees that use of the term "credible" in the first
example cited is unclear, the staff does not think that the language used
in the GTP to discuss the concept of credible accidents is inconsistent
with 10 CFR 60 or "changes the rule."

Changes: Discussions addressing the concept of accidents/events have been
modified, as appropriate, to provide clarity.

60. Comment (YIN) Page 13, Section 6.2:

The GTP defines "items important to safety" as "those items essential to
the prevention or mitigation of an accident that could result in a
radiation dose of 0.5 rem or greater to an individual in unrestricted
areas (10 CFR 60.2)". The GTP should include a definition of
"unrestricted areas" in the glossary provided since the term "items
important to safety" is used throughout the entire GTP.

Response:

The staff agrees.

Change: The 10 CFR 60.2 definition of unrestricted area has been added to
the Glossary.

61. Comment (MD) Page 13, Section 6.2:

Is the PRA risk proportional to dose times probability, or some other
factor? Note than item (2) on page 7 sets a dose limit regardless of
probability.

Response:

Risk is a combination of consequence and probability. The consequence
factors that can be used include the release caused by an accident, the
dose to an Individual, or the health effect realized, while the
probability factors include probability of an accident, of exposure to an
individual, or of an individual realizing a health effect.

For the HLW repository, items whose failure could result in an off-site
dose of 0.5 rem or greater are important to safety. A number of
techniques are utilized in PRA's, such as those discussed in 5.2(a) of the
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GTP, to systematically describe potential accident scenarios and evaluate
the consequences. Therefore, the staff is recommending DOE use PRA not as
a method to determine risk (in terms of dose times probability), but as a
tool to identify what is important to safety and waste isolation.

Changes: The applicable discussions have been modified to provide
clarification in the final GTP.

62. Comment (YIN) Page 13, Section 6.2(a):

Probabilistic risk assessment (PRA) techniques may be used to provide a
framework for grading QA measures based on the risk associated with the
failure of individual components. Review and assessment of these
techniques by independent parties is necessary to ensure the integrity of
the program.

Response:

The staff recommends the use of PRAs to support the identification of
Q-list items and to provide valuable information that could be used in
design of the repository. The staff will review the application and
results of PRA techniques to determine their acceptability. In keeping
with the openness of this program, the staff anticipates that other
affected parties, such as the Indian Tribes and States, will also
participate in a review of these techniques.

63. Comment (NV) Page 14, Section 6.2(a):

At the top of the page, the text states, "Since the geologic repository
will be a first-of-a-kind facility, the staff recognizes that complete
data will not be available for initiating events and failure." Nevada is
concerned about what this statement connotes and the signal it gives to
DOE. The message portrayed is that since this is a first-of-a-kind
facility, less than complete data is acceptable to the NRC.
Alternatively, the message should be that since this is a first-of-a-kind
facility, only a complete and thorough data base will be acceptable We
request this statement be changed to reflect a conservative position of
the NRC which should be the "watch word" of the program.

Response:

The intent of the referenced sentence is to ensure that DOE compensates
for uncertainties due to limitations in data by applying a conservative
approach to including items important to safety on the Q-list.

Change: The words "complete data" have been replaced with "data from
operational experience" to address this concern.
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64. Comment (NV) Page 14, Section 6.2(a):

While we support the use of PRA in defining the items important to safety,
the staff should discuss the rationale used to conclude that techniques
proposed are appropriate for a geologic repository, especially items
important to safety. The text provides strong guidance without any
discussion as to whether it is appropriate guidance.

Response:

The GTP indicates that PRA techniques may be used to the extent
practicable to support the identification of items important to safety for
the HLW facility. PRAs have been used in assessing the safety of nuclear
facilities currently in operation which are comparable in many respects to
above-ground features of the repository system. These features include,
for example, the hot cell, ventilation system, electrical system, and
radiation monitoring devices. Through experience in assessing the safety
of similar nuclear facilities, PRA techniques have been identified as a
useful tool to systematically identify and quantitatively prioritize
structures, systems and components important to safety.

The staff recognizes that the first-of-a-kind nature of the geologic
repository will impose uncertainties on any method used to analyze
safety/risk and that PRA techniques have inherent limitations. However,
we believe that PRA techniques have useful applications and are
appropriate for the HLW program.

65. Comment (YIN) Page 14, Section 6.2(a):

It is stated in the GTP that "The PRA should utilize the following
techniques: (1) System modeling to depict the combination of safety
function and system successes or failures which constitute accident
scenarios. Two modeling techniques often used are event tree analysis,
which identifies the sequence of events that may result in an accident,
and fault tree analysis, which determines how failures in safety systems
may occur."

While it is true that fault trees/event trees provide a useful approach to
failure analysis, the NRC should acknowledge the limitations of this
approach. For example, it is quite difficult in this type of analysis to
account for synergistic interactions between various failure modes. In
addition, the majority of computer codes employed to generate fault trees
use simple multiplication and addition of probabilities for AND/OR gates.
This results in difficulties in assessing the effect of the timing of one
failure on the probable time of the next failure.

Response:
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See response to Comment 64.

66. Comment (DOE) Page 14, Section 6.2(a)(1), paragraph 2:

The requirement to identify "all conceivable events" is difficult if not
impossible.

Suggest deletion of "all" conceivable and, in next sentence, delete "all".

Response:

The staff believes that to conduct an adequate event tree analysis, a
comprehensive set of accident scenarios should be considered. This
includes the generation of all initiating events and event sequences to
the extent practicable, that could lead to an accident. The staff
acknowledges that this task will be difficult but believes it is necessary
to assure that all potentially significant accident sequences will be
included in the safety analyses for a geologic repository. The wording
has been modified to incoorporate these points.

67. Comment (NV) Page 14, Section 6.2 (a) (1):

Reference is made to the hoist failure scenario. There are several
analyses of this scenario in the DOE report literature. A good example is
the DOE report WTSD-TME-063, Probability of a Catastrophic Hoist Accident
at the Waste Isolation Pilot Plant. Most of these reports refuse to
acknowledge the possibility of human error. Furthermore, they make use of
a very limited data base that may not even apply to the hoist system in
question. As an example, the data base reflects incidence of events in
the commercial U.S. Mining industry, which uses predominantly drum type
hoist systems. The hoist systems used or recommended in the nuclear waste
repository program (WIPP included) are of the tower-mounted friction type.
The Commission should comment on these analyses and let it be known
whether they can be used as valid precedents or whether more rational
approaches are required.

Response:

Staff comments on these reports would be inappropriate in the context of
this GTP. The purpose of using the hoist failure scenario in this GTP was
to provide an illustrative, though hypothetical, example to support the
discussion of accident analyses. The staff will, however, consider such
literature when evaluating the adequacy of the proposed hoist system.
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68 Comment (YIN) Page 15, Section 6.2(a)(1):

The GTP provides an example accident scenario and later states that the
scenario may be unlikely and, thus, need not be considered. To be
consistent the GTP should omit the conclusion that this example need not
be considered.

Response:

This statement was intended to indicate that in evaluation of potential
accidents, some scenarios may be found to be so unlikely, they need not be
considered in design of the repository. However, the staff believes that
all potential accident scenarios need to be evaluated to determine the
associated consequences and risks.

Change: The referenced discussion has been revised to incorporate the
first sentence above.

69. Comment (YIN) Page 15, Section 6.2(a)(1):

Furthermore, the GTP states that probabilities of scenarios and releases
need to be developed. If this is the case, the NRC should provide limits
on probabilities to ensure that accidents which are dismissed fall below
some specified probability of occurrence. The GTP does not provide this
guidance In its present form.

Response:

See response to Comment 26.

70. Comment (MS) Page 15, Section 6.2(a)(1):

On page 15 is a discussion of scenarios that do not need to be considered.
The better approach is listed on page 7 in that irrespective of the
probability of failure scenarios that may yield a O.5 rem dose to a
citizen in an unrestricted area should be considered.

Response:

See response to Comment 68.

71. Comment (YIN) Page 15, Section 6.2(a)(2):

Consequence analyses are to be performed by the DOE to determine the
expected off-site dose of radiation. Consequence analyses are dependent
upon identification of a source term for radioactive releases and
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evaluation of mechanisms for movement and deposition of radioactive
material. Such information is not well quantified and will lead to
uncertainties. Therefore, parameters that are used in consequence
analyses must be bounded to ensure accurate evaluations.

Response:

See response to Comments 36 and 64.

72. Comment (MD) Page 15, Section 6.2(a)(1):

Some guidance should be given on the lower bound for probability which
allows an accident to be dropped from consideration.

Response:

See response to Comment 26.

73. Comment (MD) Page 15, Section 6.2(a)(1), paragraph 2:

It states that "conservative bounding assumptions will be made and
Justified to demonstrate that the subject equipment will be reliable."
Could they also be used to demonstrate that the consequences are
acceptable, or that the probability Is too low to consider?

Response:

See response to Comment 26.

74. Comment (YIN) Page 15, Section 6.2(a):

The GTP defines the Q-List as "All structures, systems, and components of
the geologic repository whose failure could initiate an accident which, if
unmitigated, could cause an off-site radiation dose of 0.5 rem...
Therefore, the NRC attempts to quantify the items on the Q-List by tying
together all structures, systems, and components of the geologic
repository whose failure could initiate an accident exceeding the 0.5 rem
limit. However, this requires extensive probability analysis by the DOE
of every structure, system, and component of the geologic repository to
ascertain if it should be on the Q-List. It seems, therefore, that the
NRC should provide quantitative guidance and/or QA guidelines on this
probability analysis, which will also be used to categorize each
structure, system, and component of the geologic repository for inclusion
or omission from the Q-List. The GTP does not provide this guidance. The
GTP must ensure that each system, structure, and component of the
repository falls under some sort of QA guideline.
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Response:

See response to Comment 5 which addresses the purpose of the
responsibility for developing the Q-list and the QA program.

GTP and the

75. Comment (DOE) Page 16, Section 6.2(a), first full paragraph:

In the second line the word "large" is difficult to define.

Response:

Change: The word "large" has been deleted.

76. Comment (MD) Page 16, Section 6.2(a),top of page:

Following up on comments above, what is "incredible"?

Response:

See response to Comment 26.

77. Comment (NV) Page 16, Section 6.2(a):

At the top of the page, the word "incredible" should be defined as it is
used in this context. The text should provide guidance on the criteria
the staff will use in judging "incredibility".

Response:

See response to Comment 26.

78. Comment (NV) Page 16, Section 6.2(a):

This section notes a report which contains examples of initiating events,
accident scenarios, and possible consequences. Reference to this report
has no place in the GTP, unless the NRC study of pre-closure accidents
will consider all possible events, accidents and consequences, and the
referenced report is a progress report.

Response:

The GTP provides guidance to DOE on approaches the NRC. staff consider
acceptable for identifying items and activities important to safety and
waste isolation. The NRC study cited describes one methodology to
identify and quantitatively prioritize structures, systems, components,
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and operations which are important to safety during the preclosure phase
of the geologic repository. The report was not intended to identify all
possible events, accidents and consequences, but rather to develop a
methodology. The staff thinks this reference provides a potential source
of information, which in fact has already been referenced in DOE
documents.

79. Comment (NV) Page 16, Section 6.2(c):

The discussion of non-mechanistic failures should be expanded to discuss
in detail under what circumstances the staff would accept use of
non-mechanistic failures in place of PRAs.

Response:

The staff is not suggesting that non-mechanistic failures substitute for
PRAs. The thought is that where data are insufficient to reliably
determine the failure modes of an item, the item should be assumed to fail
in order to provide conservatism in analysis of potential accident
scenarios. Items should be considered on a case-by-case basis to
determine if non-mechanistic failures should be assumed in accident
analyses. See also response to Comment 80.

Note: The discussion of non-mechanistic failures has been incorporated
into Sections 4.2(a) and 5.2(a) of the final GTP.

80. Comment (YIN) Page 16, Section 6.2(c):

The GTP states that "Non-mechanistic failures, (i.e., postulated failures
which are not based on previously observed failure modes but which are
conservatively assumed to maximize consequences) need not be used in
safety assessments." This position on non-mechanistic failures is
inconsistent with the general tone of the GTP, i.e., the GTP states that
"Accident scenarios including initiating events as well as dose
consequences for accidents will therefore need to be identified and
estimated using conservative engineering Judgement" (p. 21). It would
seem appropriate, therefore, for the OOE to include non-mechanistic
failures in its safety assessments.

Response:

The intent of addressing non-mechanistic failures is to indicate that in
conducting accident analyses, an item need not be assumed to fail if
information and/or experience is available to demonstrate its reliability.
However, where information is insufficient to determine an item's failure
modes and mechanisms, DOE should assume the item falls to provide
conservative results in the associated analyses. While the discussion of
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non-mechanistic failures should be clarified, the staff believes this
concept is consistent with the general tone of the GTP.

Changes: A definition for non-mechanistic failures has been added to the
glossary. Note also that the discussion of non-mechanistic failures has
been incorporated into Sections 4.2(a) and 5.2(a) of the final GTP.

81. Comment (MD) Page 16 Section 6.2(c):

Clarify use of non-mechanistic failures. It seems that if the data are
insufficient to support PRAs, then such assumptions are always needed, and
use of "may" is inappropriate.

Response:

The staff agree. See response to Comment 80.

82. Comment (NV) Page 17, Section 6.2(d):

The text indicates that criteria and standards developed for reactors and
other nuclear programs may be applicable for the geologic repository
program. In this GTP the staff should define which criteria and standards
are applicable to the repository program.

Response:

The intent of referencing the guidelines and standards developed in the
reactor and other nuclear programs is to acknowledge a source of
potentially useful information which DOE has previously indicated an
interest In (note the report cited). The staff intends to review any
previously established information that DOE chose to use in the repository
program to determine its acceptability. The staff believes this approach
to be consistent with the NRC's role in the HLW program. See also
response to Comment 13.

Change: Sections 4.2(c) and 5.2(c), have been modified to provide
clarification.

83. Comment (MD) Page 17, Section 6.2(d):

Why should natural disaster standards for nuclear power plants not be
applicable to a repository? Does the NRC envision a different level of
safety here? If not, the standards apply directly.

Response:
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*Due to Inherent uncertainties in defining design basis events and the
potential risks to the public health and safety, a high degree of
conservatism is employed in defining natural disaster events for nuclear
power plants. If the potential risk to public health and safety from
natural disasters at the geologic repository are shown, on a case-by-case
basis, to be far less, then less conservative standards may be more
appropriate and practicable. Therefore, while the standards developed for
a geologic repository may be different than for a nuclear power plant, the
level of protection provided for public health and safety should remain
the same.

Note: Sections 4.2(c) and 5.2(c) have been modified to provide
clarification.

84. Comment (DOE) Page 17, Section 6.2(d), paragraph 2:

Reference to a document, which has not been endorsed by DOE or NRC, could
be interpreted as having tacit endorsement.

Suggested Change: Delete this paragraph.

Response:

The reference to this document has been moved to the bibliography. The
staff has not reviewed or endorsed this document.

85. Comment (DOE) Page i7, Section 6.2(e):

Analyses to identify structures systems, and components which may be
important to safety during a potential retrieval operation should be
prepared as part of the retrieval planning and not earlier. Since the
nature of the retrieval operation may depend on conditions which make
retrieval necessary, even in the face of exposures above 0.5 rem, and
since the state of technology which would be utilized at that time is
likely to be different from today's, early analyses would be speculative
and likely of little use. What is important now is that the option for
retrieval not be foreclosed. For this reason, DOE intends to apply
appropriate quality procedures to those structures, systems and components
whose failure could make retrieval impracticable.

Suggested change: Delete starting in the third line to end of paragraph
... .to identify Q-List items and activities...".

Response:
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The NRC staff believe that DOE should consider retrieval operations,
consistent with the requirements In 10 CFR 60, Section 60.21(c)(12). The
position in 4.2(d) has been modified to reflect these points.

86. Comment (MD) Page 17, Section 6.2(d):

Since some aspects of retrieval operations may bear on original repository
design and construction, this should be included here.

Response:

See response to Comment 85.

87. Comment (YIN) Page 19, Section 6.3, paragraph 1:

The GTP states "Performance assessments shall be conducted on these
barriers to ascertain that those relied on will meet the waste isolation
and containment performance objectives of 10 CFR Part 60. DOE is expected
to allocate performance among barriers based on available data before site
characterization begins. These initial allocations of performance will
provide a basis for determining how much site characterization testing
will be needed. For barriers contributing substantially to the
performance objectives, more data will be needed than for those with
little or no contribution. The initial allocation of performance among
the barriers is likely to change based on new data and the results of
performance assessments."

In summary, the DOE is expected to allocate performance among barriers
based on available data; these initial allocations of performance will
provide a basis for determining how much site characterization testing
will be needed. Initial allocation of performance among the barriers is
likely to change based on new data and the results of performance
assessments.

The GTP does not provide an-adequate methodology or procedure for
determining how the quantity of site characterization testing for a
particular barrier will be modified as the initial allocation of
performance among the barrier changes. In other words, the performance
assessment will determine how much site characterization testing is
needed, but it is not clear how the quantity and/or quality of site
characterization testing is changed as more data requires a re-evaluation
of the initial allocation of performance among the barriers. The GTP must
allow for this occurrence.

Furthermore, in the next paragraph the GTP states that "...all activities
DOE plans for characterization of barriers as well as those barriers
themselves should be covered by a 10 CFR 60 Subpart QA program... Until
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that time tof license application], it is prudent to consider all barriers
for which characterization activities are planned to be on the Q-List.
Failure to apply QA in a manner commensurate with the potential importance
of an item or activity may adversely affect the credibility of information
used in the license application." Should It be assumed that the level of
QA will increase, (or conversely, decrease) as more data is obtained and
the allocation of performance among the engineered barriers changes? It
is important that the level of QA be reviewed to ensure that it is
consistent with the modified performance assessment.

Response:

This comment focuses on how changes in performance allocation will affect
the quantity of data collected and level of QA to be applied to items
important to waste isolation. The main point the staff is making is that
performance allocation is expected to change as performance assessments
are conducted, based on data collection and analyses. The GTP indicates
that DOE should be conservative in the initial performance assessment so
that, in light of uncertainties, waste isolation can be demonstrated.

88. Comment (MD) Page 19, Section 6.3,paragraph 1:

Add "new" to read "results of new performance assessments."

Response:

This section has been revised such that the comment no longer applies.

89. Comment (MD) Page 19, Section 6.3:

Paragraph 2 makes a very important point that all items are initially on
the Q-List. This should be mentioned in appropriated other points in the
document for emphasis. It is "hidden" and "buried" here.

Response:

The staff agrees that the point made in this statement is important.
However, it should be taken in context and not generalized. The point is
that until extensive data are collected and analyzed in performance
assessments, it are prudent for DOE to consider most items related to
post-closure performance, and for which characterization activities are
planned, to be important to waste isolation.

Change: The applicable discussion in Sections 4.2 and 5.2 have been
modified to provide clarification, as appropriate.



41

90. Comment (DOE) Page 19, Section 6.3, paragraph 3:

In classifying items important to waste isolation, the draft GTP indicates
that DOE should refer to the "Draft Generic Technical Position on
Licensing Assessment Methodology for High-Level Waste Geological
Repositories." We understand that the GTP will be substantially revised,
probably renamed, and published in mid-1987. It is difficult to review or
respond meaningfully to the subject Draft GTP if it attempts to
incorporate methodology in another document which will not be published
together in order to provide meaningful response to NRC on either GTP.

Suggested Change: Delete this paragraph.

Response:

The reference to the Draft GTP on Licensing Assessment has been deleted.

91. Comment (DOE) Page 20, Section 6.4, paragraph 2:

"Obvious or likely candidates" is inappropriate.

Suggested Change: Please delete sentence.

Response:

While the staff does believe that certain items or activities represent
obvious or likely candidates, the referenced sentence has been deleted to
avoid misinterpretation.

92. Comment (MD) Page 20, Section 6.4(a):

This paragraph contains "should" and only one "shall". Surely NRC intends
these to be requirements, so they should be changed to "shall" in every
case. The same applies to "should" in the first and last lines on the
page.

Response:

Section 5.4 provides guidance on what the staff needs to review and
evaluate DOE's program in a timely and effective manner. The 10 CFR 60
requirements contained in this discussion are cited as such. As the term
"shall" refers to a requirement and the term "should" refers to staff
guidance/recommendations, it would not be appropriate to replace these
terms as used in the reference paragraph.
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93. Comment YIN) Page 23, Section 6.5:

The GTP cites NQA-1 (ANSI/NSME, 1983) as a consensus standard which
provides detailed guidance on grading QA for nuclear facilities. The GTP
has slightly modified NQA-1 Appendix 4A-1 for repository work.

One item or guideline for grading QA measures involves the quality,
history, and degree of standardization of the item or test. Tne GTP
states: "If a manufacturer or organization has been producing a
particular standard item or conducting a standard test for a long period
and if the quality history of the item or test indicates acceptable
performance, QA measures may be applied to that item or test to reflect
the demonstrated performance." The GTP should also include a sentence
stating that the demonstrated performance should be checked and verified.
Past performances under conditions similar to those expected to be
encountered in the repository must be reviewed to see that the
demonstrated performance is indeed applicable and can be used to grade QA
measure.

Response:

Change: The applicable discussion has been changed to indicate that the
quality history should be verifiable as well.

94. Comment (MO) Page 24, Section 6.5:

Why would there be only partial QA on the manufacturer of an instrument,
followed by full QA on the supplier? In this instance, the supplier can't
really do anything to correct problems built in by the manufacturer. Is
there some confusion of terms here?

Response:

The referenced paragraph has been deleted to avoid this confusion.

95. Comment (NH) Page 26, Section 7.0:

Overall, both documents are well thought out, well written,
straightforward and appear to be comprehensive in addressing the subject
matter. We only have one specific comment on the Draft GTP on quality
assurance requirements. We realize that quality assurance is a very
specialized field with a Jargon all its own, and by and large the Draft
GTP does a good job of explaining the various terms and techniques
peculiar to the discipline. However, the summary is unintelligible to all
but the trained quality assurance professional. Since the summary tends
to be one of the more Important sections to the untrained reader, it
should highlight the most Important aspects of the document in a clear.
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concise, easily understandable manner. This summary relies much too
heavily on jargon and appears to be thrown together very quickly without
much thought.

Response:

The staff has improved the clarity of the summary by rewriting portions of
the section. However we consider it necessary to emphasize the importance
of the section on "Staff Positions" in this and other NRC GTPs. This
section is intended to concisely summarize the staff's positions on issues
related to the scope of the GTP. It is these posftions that require the
most attention during public review and comment to assure that significant
concerns are identified and consensus can be reached, as appropriate, on
the issues addressed.

Change: Section 6.0, the Summary, has been revised to provide clarity.

96. Comment (MD) Page 26, Section 7.0:

Following up on the comments on page 20, "should" on this page should be
replaced by "shall" in every case.

Response:

The 10 CFR 60 requirements contained in this discussion are cited as such.
As the term "shall" refers to a requirement and the term "should" refers
to staff guidance/recommendations, it would not be appropriate to replace
these terms as used in the reference paragraph.
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1.0 INTRODUCTION

* The requirements which apply to radiological protection of public health and
safety and the environment from disposal of high-level radioactive waste (HLW)
-in a geologic repository are defined in 10 CFR Part 60. These requirements
address a pre-closure phase, which includes design, construction, waste
emplacement, and possible retrieval of waste, and a post-closure phase, which
includes containment and long-term isolation of waste. In the pre-closure
phase, structures, systems, and components essential to the prevention or
mitigation of an accident that could result in an off-site radiation dose of
0.5 rem or greater are termed "important to safety" (10 CfR_60.2). In the
post-closure phase, the barriers which contribute to meeting the containment
and isolation requirements of 10 CFR Part 60 are defined as "important to waste
isolation." These structures, systems, components, and barriers (items), and
the activities related to their characterization, design, construction, and
operation need to meet quality assurance (QA) requirements to provide confidence
in the performance of the geologic repository. The list of the items and
activities important to safety or waste isolation is referred to as a
"Q-list" and comprises the scope of the QA program specified in 10 CFR Part 60
Subpart G.

In order to obtain a license for a geologic repository, the U.S. Department of
Energy (DOE) must demonstrate that all requirements in 10 CFR Part 60 are or
will be met. To provide this demonstration DOE must implement a QA program
for verifying and documenting the quality of work performed to support licens-
ing findings. The purpose of this Generic Technical Position (GTP) is to pro-
vide NRC staff positions on QA criteria for licensing, types of analyses
appropriate to determine which items and activities are important to safety or
waste isolation, staff information needs to assure adequate and timely staff
involvement, and graded application of quality assurance measures to items and
activities important to safety or waste isolation.

2.0 REGULATORY BACKGROUND

The identification of items with safety significance has been an important
issue in the nuclear power reactor program. It has been the subject of
litigation in various reactor licensing hearings and has been the cause in
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part for extensive delays in schedules and large increases in cost for reactor
plant construction. In the reactor program safety-related items, are subject to
the QA program requirements in 10 CFR 50 Appendix B. These items comprise the
reactor list of quality components or "Q-list." Through reactor licensing
experience the NRC has developed a body of practice which can be used to help
determine which items are on the Q-list for a specific power plant. This body
of practice includes, for example, a series of design basis accidents, a source
term for release of radionuclides to the atmosphere, and meteorological condi-
tions to be assumed during an accident. Listings of safety-related items also
have been developed at the system level based on years of staff and industry
experience with nuclear power reactors.

In contrast to the reactor program where fairly prescriptive criteria have been
developed, the principal criteria for identifying the Q-list for a geologic
repository are broad performance objectives. In the pre-closure phase of the
repository, structures, systems, and components important to safety are those
items essential to the prevention or mitigation of an accident causing an
off-site dose of 0.5 rem or greater. There are no explicit design basis
accidents, source terms for releases, meteorologic conditions, or generic lists
of items identified in the requirements or guidance. DOE therefore has
flexibility in developing approaches for establishing this information. For
post-closure, 10 CFR Part 60 also provides DOE some flexibility in determining
what specific barriers will be relied upon to meet each performance objective
and technical criteria described in 10 CFR Part 60.

To help ensure protection of radiological health and safety of the public and
the environment, 10 CFR 60 Subpart G requires that DOE apply a QA program to
"all systems, structures and components important to safety, to design and
characterization of barriers important to waste isolation and to activities
related thereto" (10 CFR 60.151). DOE must provide a description of the
10 CFR 60 Subpart G QA program in the Safety Analysis Report provided with the
license application (10 CFR 60.21(c)(4)). Staff guidance on the 10 CFR 60
Subpart G QA program is contained in the "NRC Review Plan: Quality Assurance
Programs for Site Characterization of High Level Waste Repositories" (USNRC,
1984a).

Structures, systems, components, and activities important to safety are those
items and activities-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). For post-
closure the overall system performance objective for a geologic repository
following permanent closure specifies that the geologic setting be selected and
the engineered barrier system, shafts, boreholes, and their seals be designed
to assure that releases of radioactive materials to the accessible environment
conform to the environmental standards for radioactivity established by the
Environmental Protection Agency (40 CFR Part 191), as incorporated into 10 CFR
60.112. The performance objectives for certain barriers after permanent closure
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are specified in 10 CFR 60.113 and include a 1000 year groundwater travel
time and 300-1000 waste package lifetime. The barriers and activities that
contribute to meeting the specific and overall containment and isolation
requirements of 10 CFR 60.112 and 60.113 are considered "important to waste
isolation."

In addition to items and activities important to safety or waste isolation,
other items and activities will be associated with assuring that DOE meets
all of the 10 CFR Part 60 licensing requirements. For example, 10 CFR
Part 20 requirements, which are referenced in 10 CFR Part 60, will need
to be addressed in the license application and confidence will need to be
established in the work associated with these requirements.

3.0 DEFINITIONS

This section provides a definition of significant terms used in the staff
positions presented in this GTP. Definitions for other commonly used terms are
provided in Appendix A, the Glossary.

Activities are deeds, actions, work, or performance of a specific function or
task. In the HLW geologic program, the 10 CFR Part 60 Subpart G QA program
applies to activities related to all systems, and structures, and components
important to safety, and to the design and characterization of barriers
important to waste isolation. These activities include: site characteriza-
tion, facility and equipment construction, facility operation, performance
confirmation, permanent closure, and decontamination and dismantling of surface
facilities as they relate to items important to safety and barriers important
to waste isolation (10 CFR 60.151). For example, site characterization activ-
ities related to waste isolation may include waste package and exploratory
shaft testing, and performance assessments. Activities such as designing,
purchasing, fabricating, inspecting, and maintaining are specified in the QA
program required by 10 CFR 50 Appendix B, and do not need to be identified as
part of the Q-list.

Barrier means any material or structure that prevents or substantially delays
movement of water or radionuclides (10 CFR 60.2).

Items and activities important to safety include those engineered structures,
systems, and components and related activities 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).
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Items and activities important to waste isolation include the site, engineered
barrier system, seals for shafts and boreholes, and any other items and related
activities which are relied on for achieving the performance objectives in
10 CFR 60 Subpart E.

Q-list as used in the geologic repository program, is a list of structures,
systems, and components important to safety, barriers important to waste
isolation and related activities that must be covered under the QA requirements
of 10 CFR 60 Subpart G.

4.0 STAFF POSITIONS

4.1 Quality Assurance Criteria for Licensing

(a) Criteria for Q-list Items and Activities

DOE shall apply a QA program which meets the 10 CFR 60 Subpart G
requirements to all systems, structures, and components important
to safety, barriers important to waste isolation; and related
activities (10 CFR 60.151).

(b) Criteria for Non-Q-List Items and Activities

In addition to items and activities important to safety or waste
isolation, 10 CFR Part 60 contains requirements for other items
and activities, such as those associated with meeting the design
criteria contained in 10 CFR 60.131(a) for radiological protection
of worker health and safety. While these items and activities
are not subject to the QA requirements in 10 CFR 60 Subpart G,
DOE should implement a program to assure compliance with those
aspects of 10 CFR 60 which apply to items other than those
important to safety or waste isolation.

(c) Information Not Collected Under 10 CFR 60 Subpart G QA

Data collection, interpretation, analysis, and other work
performed outside of the DOE 10 CFR 60 Subpart G QA program but
needed for-licensing should be evaluated to determine its
suitability. This information includes data collected by
sources external to DOE, such as oil companies and universities.
Staff guidance on this subject is provided in the "Generic
Technical Position on Qualification of Existing Data for
High-Level Nuclear Waste Repositories," (USNRC, 1987).
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4.2 Identification of Items and Activities Important to Safety

All structures, systems, and components of the geologic repository
whose failure could initiate an accident causing a radiation dose of
0.5 rem or greater at or beyond the nearest boundary of the
unrestricted area shall be on the Q-list. All structures, systems,
and components of the geologic repository which are relied on in
safety analysis to mitigate the consequences of an accident shall
also be on the Q-list. Activities affecting the safety functions of
these items are also considered important to safety and, need to be
conducted under a 10 CFR Subpart G QA Program. For the purposes of
defining the initial Q-list DOE should utilize an_accident dose limit
of .5 rem.* DOE should generate all accident sequences to-the extent
practicable in order to determine the accident sequences that should
be considered in the identification of items important to safety.
Those sequences leading to a high consequence in unrestricted areas
should be addressed in identifying items important to safety even if
the probability of occurrence of those sequences is exceedingly small.
Structures, systems, or components whose single failure may initiate
an accident in excess of 0.5 'rem cannot be removed from the Q-list
due to the addition of mitigating features no matter what the prob-
ability of occurrence is.

DOE should use a systematic analysis such as probabilistic risk
assessment to identify items important to safety. These analysis
should identify external and internal initiating events and
scenarios, analyse the response of safety systems to these events
and scenarios, and calculate the offsite dose consequences.

(a) Analysis

DOE may use probabilistic risk assessment (PRA) techniques, to
the extent practicable, to support the identification of
structures, systems, components and activities important to
safety. Engineering judgment and conservative assumptions will
need to be used prior to site characterization due to the
limited data base available at that time. Conservative assump-
tions should include non-mechanistic failure of items, where
data are insufficient to determine the failure modes and
scenarios of those items.

'The Department has indicated that it is preparing a Petition for Rulemaking
requesting NRC to amend 10 CFR Part 60 to establish a 5 rem accident dose
limit. Until the Petition for Rulemaking is dispositioned, DOE should
consider .5 rem as the accident dose limit.

i
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If PRA techniques are used at licensing they should include:

(1) System modeling to depict the combinations of safety function
and system successes or failures which constitute accident
sequences. DOE should employ modeling techniques, such as
fault trees and event trees in these accident analyses.

(2) Consequence analysis to evaluate the movement and deposition
of radioactive materials released from the HLW facility.
Source terms for individual events or accidents should be
identified and justified.

(3) Uncertainty analysis to evaluate uncertainties in the data
base and in modeling.

(b) Redundancy

DOE shall, as a minimum, employ redundancy in those areas
specified in 10 CFR Part 60 [e.g., 10 CFR 60.131(b)(5)(ii) and
60.131(b)(10)(iv)]. Additional redundancy, if any, shall be
employed as needed to assure the offsite dose limit for an
accident is not exceeded. Systems, structures and components
used to provide redundancy shall be included on the Q-list.

(c) Use of Previously Established Guidelines and Standards

DOE may utilize existing nuclear power reactor guidelines and
standards for initiating events (e.g., regulatory guides covering
the design basis earthquakes, tornado wind velocities, and floods)
in the identification of items and activities important to safety
where these criteria can be shown to be applicable to the geologic
repository.

(d) Retrieval Process

In the event that retrieval is necessary, DOE should analyze the
proposed retrieval process to identify additional items and
related activities that are important to safety DOE should con-
sider the impact of retrieval on items and activities related
to waste emplacement, containment or long-term isolation. Those
aspects of these items and activities that potentially affect
the retrievability option should be within the-Subpart G QA program.

4.3 Identification of Items and Activities Important to Waste Isolation

Items important to waste isolation should include those which are
relied on to meet the post-closure performance objectives of the
repository system (e.g., the site, the waste package, engineered
barrier system, shaft and borehole seals). DOE should allocate
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performance among the various components of the natural and
engineered barrier systems to provide a basis for determining which
items may be important to waste isolation.

Those site characterization activities which potentially will pro-
vide data to be relied on in performance assessments of the waste
isolation and containment capabilities of a site and engineered
barriers should be controlled under a Subpart G QA program.

4.4 Staff Information Needs

(a) License Application _

DOE shall submit with the license application a description of
the QA program to be applied to items and activities important
to safety or waste isolation [10 CFR 60.21(c)(4)]. DOE should
identify the structures, systems, and components important to
safety [10 CFR 60.21(c)(1)(ii)(E) and 60.21(c)(3)], the barriers
important to waste isolation, and related activities falling
under the 10 CFR 60 Subpart G QA program.

(b) Site Characterization Plans

The following information related to the list should be sub-
mitted in the site characterization plans:

o A description of the QA program to be applied to items and
activities during the site characterization phrase.

o A preliminary list identifying major structures, systems,
and components important to safety and barriers important
to waste isolation.

o A list of major site characterization activities such as
waste package investigations, and the QA requirements
which apply to them.

o A general description of the process by which the preliminary
Q-list will be revised as the design advances.

Plans for development and implementation of the QA program to
demonstrate that non-Q-list licensing requirements are met
should also be described in the site characterization plans.

4.5 Graded Application of QA Measures

The 10 CFR 60 Subpart G requirements can be met using graded QA
measures and should be applied to items and activities important to
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safety or waste isolation based on considerations such as the
following:

o The impact of malfunction or failure of the item, or the impact
of erroneous data associated with data collection activities, to
safety or waste isolation.

o The complexity of design or fabrication of an item, or design and
implementation of a test, or the uniqueness of an item or test.

o The special controls and surveillance needed over processes,
tests, and equipment. _

o The degree to which functional compliance can be demonstrated by
inspection or test.

o The quality history and degree of standardization of the item or
test.

Additional guidance on the grading of quality assurance program elements
is provided in Appendix 4A-1 Section 5.0 of NQA-1 (ANSI/ASME, 1986).

5.O DISCUSSION

This discussion section provides the rationale for and amplification of the
positions in Section 5.0 and is organized to follow the same headings.

5.1 Quality Assurance Criteria for Licensing

The purpose of the geologic repository program is to permanently
dispose of high-level nuclear waste. In order to obtain a license
for receipt and possession of radioactive material at the geologic
repository, the DOE must demonstrate that the repository system will
function as required to protect radiological health and safety of
the public and the environment. 10 CFR 60 Subpart G specifies the
QA program for these items and related activities to assure that
their characterization, design, construction, and operation comply
with the requirements of 10 CFR Part 60. Requirements for licensing
a repository to meet this goal are specified in 10 CFR Part 60.
These requirements describe the performance objectives and other
technical criteria to assure safe operation during waste emplacement
and retrieval (if necessary), as well as effective containment and
long-term isolation of waste following permanent closure of the geo-
logic repository.



9

(a) Criteria for Q-List Items and Activities

The 10 CFR 60 Subpart G QA program applies to items and activities
on the Q-list. As derived from 10 CFR Part 60 (60.152), this
QA program is based on the 18 criteria of 10 CFR Part 50 Appen-
dix B. These criteria address, in general terms, the basic
elements of a QA program, such as organization, design control,
test control, inspection, and records management. As noted in
10 CFR 60.152, these criteria may be supplemented as necessary
to meet the specific requirements of the repository program.
NRC staff guidance on the application of the Appendix B QA
criteria to the site characterization phase of the repository
program is provided in the "NRC Review Plan: Quality Assurance
Programs for Site Characterization of High Level Nuclear Waste
Facilities," (USNRC, 1984a).

In addition to the QA requirements in 10 CFR*60 Subpart G, items
important to safety and waste isolation are subject to the
design criteria of 10 CFR 60.131(b) and 60.135, respectively.
These added criteria help to provide assurance that the margins
of safety are adequate throughout the life of the facility and
the waste package. They include protection of items important
to safety against natural phenomena and environmental conditions,
dynamic effects of equipment failure, and fires and explosions,
as well as special emergency capabilities, criticality control,
and shaft conveyance features.

(b) Criteria for Non-Q-List Items and Activities

Certain items and activities that are not important to safety or
waste isolation must also be addressed in the license applica-
tion to demonstrate compliance with 10 CFR Part 60 requirements.
These include, for example, items and activities associated with
meeting the design criteria contained in 10 CFR 60.131(a) for
radiological protection of worker health and safety. While these
items and activities are not subject to the QA requirements in
10 CFR 60 Subpart G, DOE should implement a program to provide
adequate confidence that these requirements are met. Although
these items and activities may not be included in the scope of
the 10 CFR 60 Subpart G QA program they will be encompassed in
NRC staff review of the DOE license application for a HLW
repository. One example of NRC guidance for QA programs during
normal operations is addressed in Regulatory Guide 4.15, "Quality
Assurance for Radiological Monitoring Programs (Normal
Operations) - Effluent Streams and the Environment" (USNRC, 1979).



10

(c) Information Not Collected Under 10 CFR 60 Subpart G QA

All data collection, interpretations, analyses, and other work
to be used to support findings in the licensing process must be
technically and procedurally defensible by the DOE. The staff
expects that some information collected outside the 10 CFR 60
Subpart G QA program, termed "existing data" may be used or
referenced by DOE in the licensing process for items and
activities important to safety or waste isolation. Such data
may have been generated by sources such as oil companies,
university research programs, and DOE or DOE contractors prior
to implementation of a 10 CFR 60 Subpart G.QA program. DOE
should review the quality and traceability of existing data to
determine whether it is adequate and/or can be qualified as
needed for licensing.

The staff has developed a position paper entitled "Generic
Technical Position on Qualification of Existing Data for
High-Level Nuclear Waste Repositories" (USNRC, 1987), which
provides guidance to DOE on what the staff considers as appro-
priate methods of qualifying existing data for potential use
in licensing. The methods addressed in the GTP include peer
reviews, corroborating data, confirmatory testing, and an
equivalent QA program. DOE should use this guidance in develop-
ment of programs for qualifying existing data. Such programs
could also be used for non-Q-list as well as Q-list related
information that may be used in licensing. The programs for
qualifying Q-list related information should be developed and
implemented in consultation with NRC staff. The staff does not
consider qualification techniques to be appropriate for increas-
ing the QA on information generated by DOE or DOE contractors
after implementation of an approved QA program.

In addition to existing data, some materials that may be
important to safety or waste isolation may already have been
purchased prior to implementation of a 10 CFR 60 Subpart G QA
program (e.g., materials for exploratory shaft construction at
the Basalt Waste Isolation Project). DOE needs to review the
supporting documentation on these materials (e.g. the technical
specifications and QA records) to determine whether they meet
the technical and QA requirements for their designated function.
If not, DOE will need to "qualify" them for use to assure they
will perform their intended function. Some methods recommended
for qualification of existing data (such as confirmatory testing)
may also be applied to qualify the existing materials and their
supporting data (see the staff position paper referenced above).
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5.2 Identification of Items and Activities Important To Safety

Items and activities important to safety are those items and related
activities essential to the prevention or mitigation of an accident
that could result in a radiation dose of 0.5 rem or greater to an
individual in unrestricted areas (10 CFR 60.2). The 0.5 rem value
is, therefore, the threshold for determining what structures, systems,
components and activities shall be on the Q-list as items or activ-
ities important to safety. This rationale for placing a system,
structure, component or activity on the Q-list is to provide added
assurance, via application of rigorous QA/QC and design requirements,
that they should perform their designated function and do not
generate an offsite dose of greater than 0.5 rem.

DOE should generate all accident sequences to the extent practicable
in order to determine the accident sequences that should be consid-
ered in the identification of items important to safety. Those
sequences leading to a high consequence in unrestricted areas should
be addressed in identifying items important to safety even if the
probability of occurrence of those sequences is exceedingly small.
Structures, systems, or components whose single failure may initiate
an accident in excess of 0.5 rem cannot be removed from the Q-list due
to the addition of mitigating features no matter what the probability
of occurrence is. This position is consistent with NRC practices in
the power reactor program. Engineered safety features (i.e., mitigating
systems) are to be challenged as infrequently as possible. Inclusion
of all accident initiating structures, systems, and components on the
Q-list helps to minimize the frequency of challenge to safety systems.
Equipment relied on in safety analysis to mitigate an accident shall
meet the requirements of 10 CFR 60 Subpart G.

For the purpose of design basis accident calculations, justification
such as reliability data, design margins, and in-service and
qualification testing will need to be provided by DOE in order to
demonstrate that failure of an item is not credible. The validity of
such justification will need to be assured by application of a 10oCFR
60 Subpart G QA program.

(a) Analysis

DOE may use PRAs to the extent practicable to support the
identification of structures, systems, components and activities
important to safety in the license application. PRAs have been
shown to be a useful licensing tool for systematically evaluating
the safety of nuclear facilities. In addition, use of this
approach for the operations phase of the program is consistent
with the approach prescribed by the EPA standard (40 CFR
Part 191) for the period following emplacement of waste in a
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geologic repository. Since the geologic repository will be a
first-of-a-kind facility, the staff recognizes that there may be
limited data from operational experience available for initiating
events and failures. In cases where data are limited, engineering
judgement and conservative bounding assumptions will need to be
used. Conservative assumptions should include non-mechanistic
failures where information and/or experience are not adequate to
reliably determine failure modes and accident scenarios. However,
non-mechanistic failures need not be considered where failure
modes and mechanisms are understood and failure rates can be
determined.

Certain activities will be identified in PRA's or other analysis,
such as operator actions or errors which could initiate acci-
dents. These should be controlled to minimize the probability
of occurrence. Other activities which fall under the QA program,
such as designing, inspecting, and purchasing will not be identi-
fied in PRA's but will need to be reviewed to determine which
could affect the safety functions of items important to safety.

The PRA should utilize the following techniques:

(1) System modeling to depict the combination of safety function
and system successes or failures which constitute accident
scenarios. Two modeling techniques often used are event
tree analysis, which identifies the sequence of events that
may result in an accident, and fault tree analysis, which
determines how failures in safety systems may occur. Both
techniques are analytical tools which organize and charac-
terize potential accidents in a methodical manner.

Event-tree development defines a comprehensive set of
accident sequences that encompasses the effects of all
realistic and physically possible potential accidents. By
definition, an initiating event is the beginning point in
the sequence. Hence, a comprehensive list of accident-
initiating events must be compiled to ensure that the
event trees properly depict all important sequences.

A fault tree examines the various ways in which a system
designed to perform a safety function can fail. Each
safety system identified in the event tree as involved in
an accident is examined to determine how failures of
components within that system could cause the failure of
the entire system.

An illustrative example of an accident analysis, is provided
below using failure of the hoist used to lower canisters
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into the emplacement areas of the repository as the poten-
tial initiating event. Events that need to be examined in
an event tree to analyze the accident scenario(s) that may
result from this hoist failure will include the response of
a canister to the fall (i.e., whether it breaches on impact),
the type and amount of radionuclides released in the
vicinity of a canister if it does breach, the ability of
monitoring systems to detect a release and activate
mitigating systems, and the response of the mitigating
systems to a release. If failure of a mitigating system
could contribute to an off-site dose, individual components
within the mitigating system need to be reviewed, using
fault tree analysis, to determine the effect of their
failure on performance of the overall system. For example,
individual components in the ventilation system which may
need to be analyzed include dampers, motors, and filters.

(2) Consequence analysis of accident scenarios identified in
event/fault tree analyses to determine the amount and kind
of radionuclides which may reach the unrestricted area and
contribute to an off-site dose. Consequence analysis
includes identification of a source term for radioactive
releases and evaluation of mechanisms for movement and
deposition of radioactive materials released from the HLW
facility. The energy, magnitude, and timing of radio-
logical releases resulting from various accidents need to
be considered in this analysis.

(3) Uncertainty analysis to assess the effect of uncertainties
in the data base and uncertainties arising from modeling
assumptions on the PRA findings. Uncertainties inherent to
PRAs should not be under emphasized. However, the insights
gained in the analysis about features that are significant
contributers to risk can provide qualitative understanding
into system performance.

To the extent practicable, probabilities of scenarios and releases
will need to be developed. In the evaluation of potential
accidents, some scenarios may be found to be so unlikely, they
-need not be considered in design of the repository. There is
little data available on the reliability of items unique to the
repository to support detailed risk assessments at the early
phases of this program. Therefore, the staff expects that
conservative bounding assumptions will be made and justified to
assure that accidents will be prevented or mitigated as required
to protect public health and safety.
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The NRC Office of Nuclear Regulatory Research has an ongoing
study for assessing pre-closure accidents. The latest reports
published under this study (Harris, et al., 1985) contains
examples of initiating events, accident scenarios, and discus-
sions of possible consequences using a specific design for a
HLW facility.

(b) Redundancy

The use of redundant structures, systems, and components is a
method of providing additional assurance that necessary safety
functions will be performed if an accidentoccurs and that the
accident dose limit will not be exceeded. In a redundant system,
the failure of one train of the system will not compromise or
prevent the associated safety function from being performed.
For the high-level waste repository, several sections of 10 CFR
60 [60.131(b)(5)(ii) and 60.131(b)(10)(iv)] address requirements
for redundancy. Additional redundancy should be employed
whenever there is a potential for exceeding the dose limit for
an accident. The results of PRAs should help to indicate the
need for redundancy by identifying those areas where structures,
systems, and components are not sufficiently reliable to perform
their safety functions. The items needed to provide redundancy
for items important to safety shall also be on the Q-list.

(c) Use of Previously Established Guidelines and Standards

Many guidelines and standards have been developed in the reactor
program and other nuclear programs which may be applicable for
the geologic repository program. For example, there are regulatory
guides covering design basis earthquakes, floods, and tornado
wind velocities which may be used in the design of the HLW
facility and developing the associated Q-list. While some of
these guidelines and standards may not be directly applicable
to a geologic repository, DOE should consider their use, to the
extent practicable, to help eliminate the need to develop
acceptable new approaches. NRC staff will review these guide-
lines and standards to assure acceptability as DOE may choose to
apply them to applicable aspects of the repository program.

(d) Retrieval

The option for retrieval of waste is addressed as a performance
objective in 10 CFR 60.111(b). If retrieval is found to be
necessary, analyses of retrieval operations need to be conducted
by DOE to identify Q-list items and activities. These analyses
need to include, for example, re-mining operations, conveyance
shafts, and equipment which may be used in the retrieval process.
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These analyses should be conducted in a timely manner so that
the items and activities related to characterization, design,
and construction of these items can be evaluated and covered by
the applicable QA requirements.

5.3 Identification of Items and Activities Important to Waste Isolation

The term "important to waste isolation" refers to those items and
activities that will be relied on to meet the containment and isola-
tion performance objectives of 10 CFR 60 Subpart E. Four of the
performance objectives for waste isolation after permanent closure
are stated in 10 CFR 60.112 and 60.113 and include:

o ground water travel time,

o waste package containment period,

o maximum yearly release rate from the engineered barrier system,

o the overall system performance objective in 10 CFR 60.112 for
release of radioactive materials to the accessible environment
(the EPA standard in 40 CFR Part 191).

The items and activities important to waste isolation should include:

o components of the engineered barrier system (waste package and
underground facility), shaft and borehole seals, relied on to
meet the performance objectives.

o components of the natural barrier system (e.g., host rock, and
geochemical retardation characteristics), relied on to meet the
performance objectives.

o items and activities necessary to support the determination of
whether the performance objectives will be met, including
collection of data to characterize the site or performance of
engineered barriers, and

o items and activities in the preclosure phase that could affect
post-closure performance.

The broad performance objectives for waste isolation provide DOE with
some flexibility in allocating credit among the various components of
the natural and engineered barrier systems to meet each objective.
For example a 300 to 1000 year lifetime for the waste package might
be achieved by a combination of performance from each of the compo-
nents in the waste package or by a single component, such as the
canister. The allocation of performance among the various components
of the natural and engineered barrier system for each performance

.1
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objective will provide the basis for determining which barriers may
be important to waste isolation. Performance assessments shall be
conducted on these barriers to ascertain that those relied on will
meet the waste isolation and containment performance objectives of
10 CFR Part 60. The initial allocations of performance will provide
a basis for determining what site characterization testing will be
needed. The initial allocation of performance among the barriers
is likely to change based on the results of performance assessments
using data collected during site characterization.

It is expected that most of the data collected during the site char-
acterization phase can potentially be used in the license application
performance assessments. During the early phase of characterization
in particular, when little is known about the site and the importance
of data characterizing it, most data collection activities should be
controlled under Subpart G. There may be cases, however, where it
is known that data are not needed for performance assessments, or
will be duplicated under Subpart G. For example, scoping tests or
tests to examine the feasibility and appropriateness of a data
collection technique may not need to be performed under Subpart G if
rests for collecting similar data are planned.

5.4 Staff Information Needs

Q-list items and activities should be identified for staff review in
the license application and in the SCP and SCP updates.

(a) License Application

DOE shall submit with the license application a description of
the QA plans to be applied to items and activities during
construction, the period of operations, and performance confirma-
tion. A final list of items and activities important to safety
or waste isolation should be provided with the description of
the 10 CFR 60 Subpart G QA program as part of the license
application (10 CFR 60.21(c)(4)]. Analyses to identify systems,
structures, and components important to safety shall also be
provided in the license application (10 CFR 60.21(c)(1)(ii)(E)
and 60.21(c)(3)].
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(b) Site Characterization Plans

Prior to submission of the license application, DOE is required
to submit a site characterization plan. In order for the NRC
staff to identify licensing issues early so that they may be
resolved by the license application, the methodology for
determining the scope of items and activities important to
safety or waste isolation, a preliminary Q-list, and a descrip-
tion of the 10 CFR 60 Subpart G QA Program applicable to items
and activities on the Q-list for the site characterization phase
should be provided. This provisional Q-list should include items
and activities important to safety and waste isolation and should
be supported by conservative analyses to asslure all potential
items and activities are identified at least at the system and
major component level. As the design matures and more informa-
tion is collected, items may be removed from or added to the
Q-list. Changes of this type are expected and should be docu-
mented with supporting analysis and rationale. The process for
refinement of the preliminary Q-list based on design advancements
data collection and analyses should be identified in the SCP to
support the staff's evaluation of the QA plans. The staff will
periodically review the process for adding and removing items
from the Q-list to assure that it is adequate and reliable rather
than review every change to the list.

5.5 Graded Application of QA Measures

Adequate confidence in the quality of the items and activities within
the scope of the Q-list, maybe obtained with graded QA measures.
This flexibility is provided in 10 CFR 60 Subpart G through reference
to 10 CFR 50 Appendix B. Criterion II of Appendix B states that the
QA program shall provide for control over activities affecting the
quality of structures, systems, and components to an extent consistent
with their importance to safety. It is expected that probabilistic
and performance assessment analyses will provide qualitative and
quantitative evaluations of the importance to safety or waste isola-
tion of particular structures, systems, or components. These evalua-
tions can then provide a logical framework for application of graded
QA measures.

NQA-1 (ANSI/ASME, 1986) is a consensus standard which provides more
detailed guidance on grading QA for nuclear facilities. NQA-1
Appendix 4A-1 contains these criteria for grading QA measures, which
have been modified for use in the repository program.

o The impact of malfunction or failure of the item on safety or
waste isolation or the impact of erroneous data associated with
data collection activities, to safety or waste isolation. For
example, components may play a major role in safety, perform
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supporting functions for primary equipment, perform redundant
functions (i.e., two items may perform identical functions but
only one may be needed to prevent or mitigate an accident), or
perform functions for low consequence events or accidents with
very low probabilities of occurrence. Likewise, data will vary
in degrees of importance to safety or waste isolation. PRAs
also provide a framework for grading of QA measures based on
the risk associated with the failure of individual components.

o The complexity of design or fabrication of an item, or design
and implementation of a test, or uniqueness of the item or test.
Complex items or tests may require extensiye design efforts or
extensive inspection or peer review during their development to
assure satisfactory results.

o The special controls and surveillance needed over processes and
equipment. Processes and equipment which affect the quality of
components, data or analyses and whose effects on the components,
data or analyses cannot be easily measured or evaluated in the
final product, such as welding and heat treatment, shall be
controlled as prescribed by Criterion IX of 10 CFR 50 Appendix B.

o The degree to which functional compliance can be demonstrated by
inspection or test. Proof of the quality of a component can
sometimes be demonstrated by inspection and/or testing of a
final product. In such cases, the in-process control program
may be reduced. The limiting case is whether an end product
test can properly assess the degree of compliance to quality
requirements and thereby eliminate the need for in-process
control.

o The quality history and degree of standardization of the item or
test. If a manufacturer or organization has been producing a
particular standard item or conducting a standard test for a
long period and if the quality history of the item or test
indicates acceptable performance, QA measures may be tailored to
that item or test to reflect the demonstrated performance.
Conversely, if certain characteristics are determined to be
unsatisfactory based on operational data, additional QA measures
may be required to assure that experienced deficiencies are
identified and corrected or controlled.

In implementing the above guidance for items important to safety, the
amount and types of inspection, testing, and record keeping will be
the most variable measures in the grading program. The following
example of how grading can be accomplished are helpful in
interpreting the guidance given above.
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For items and activities important to waste isolation, QA measures
should not be significantly graded in the early phases of site
characterization. The characteristics of individual components or
phenomena of the natural or engineered systems are not well known
prior to extensive data collection and analysis and their contribu-
tion to meeting the numerical performance objectives of 10 CFR Part
60 cannot be confidently established at that time. Until a defensible
basis for grading QA measures can be established, a conservative
level of QA should be applied to testing and design of barriers in
the event that subsequent data analyses show them to be important in
meeting the isolation and containment requirements of 10 CFR Part 60.
Some flexibility in this approach may be permitted if conservative
performance goals are established for individual components or
phenomena and for routine or simple tests or components.

During the field investigations, the amount of inspection and control
that is placed on the various activities may vary due to the complexity
of the tests and the amount and importance of the information to be
collected. If, for example, a boring is planned for the sole purpose
of obtaining an additional ground water level measurement to confirm
existing gradients, it may not be necessary to place a large number
of controls on the drilling of this boring; for example, a full-time
inspector may not be required to observe the drilling. If, on the
other hand, the purpose of the boring was to obtain accurate measure-
ments of the orientation of joints and fractures, and to obtain ground
water samples for chemical analysis, the controls which should be
imposed would be more stringent. The drilling rig may need to be
inspected prior to operation to assure that the appropriate equipment
and procedures were in place to achieve the desired objective. Any
drilling fluid introduced into the hole would likely be analyzed and
have a tracer added, and controls might be placed on the types of
additives which could be used in the hole. In this example, it would
be likely that a full-time inspector would be on the drill site to
assure that all procedures were followed and documentation completed.
Boring completion and testing of this hole should be documented in a
detailed series of field reports. In both cases, the NRC staff would
expect documentation showing.that information was obtained correctly.
However the level of effort would be considerably different for these
two situations.

6.0 SUMMARY

This GTP provides guidance on approaches the staff considers acceptable for
identifying items and activities within the scope of-the 10 CFR 60 Subpart G QA
program. It also gives guidance on how to apply QA to these and other items
and activities in order to demonstrate compliance with the requirements of
10 CFR Part 60. DOE may use PRA techniques, to the extent practicable, to
identify items and activities important to safety. DOE should identify barriers
important to waste isolation and their related activities based on performance
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allocation and performance assessments. The final Q-list should be contained
in the description of the 10 CFR 60 Subpart G QA program included in the
license application and a provisional Q-list should be presented in the SCP.
The provisional Q-list should be based on available data, engineering judgment,
and conservative assumptions. In addition to addressing items and activities
on the Q-list, DOE should apply an appropriate level of QA to non-Q-list items
and activities that will be needed to support other licensing requirements,
such as those in 10 CFR 60.131 for radiological protection of workers. DOE may
apply graded QA measures to items and activities on the Q-list based on the
criteria in NQA-1 Appendix 4A-1 (ANSI/ASME, 1986) when information is available
to support such grading.
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APPENDIX A

GLOSSARY
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Accessible environment: (1) The atmosphere, (2) the land surfaces, (3) surface
water, (4) oceans, and (5) the portion of the lithosphere that is outside the
controlled area (10 CFR 60.2). The overall system performance for the geologic
repository is calculated at this boundary.

Activities are deeds, actions, work, or performance of a specific function or
task. In the HLW geologic program, the 10 CFR Part 60 Subpart G QA program
applies to activities related to all systems, and structures, and components
important to safety, and to the design and characterization of barriers
important to waste isolation. These activities include: site characterization,
facility and equipment construction, facility operation, performance confirma-
tion, permanent closure, and decontamination and dismantling of surface facil-
ities as they relate to items important to safety and bartiiers important to
waste isolation (10 CFR 60.151). For example, site characterization activities
related to waste isolation may include waste package and exploratory shaft
testing, and performance assessments. Activities such as designing, purchasing,
fabricating, inspecting, and maintaining are specified in the QA program
required by 10 CFR 50 Appendix B, and do not need to be identified as part of
the Q-list.

Backfill: Material used to fill access tunnels, shafts, and other openings,
excluding waste emplacement holes, and forming part of the underground
facility. (An example is bentonite clay mixed with crushed rock and secondary
minerals used to fill repository drifts).

Barrier: means any material or structure that prevents or substantially delays
movement of water or radionuclides (10 CFR 60.2).

Consequence analysis: A method by which the consequences of an event are
calculated and expressed in some quantitative way, e.g., money loss, deaths, or
quantities of radionuclides released to the accessible environment.

Containment: means the confinement of radioactive waste within a designated
boundary (10 CFR 60.2).

Desijn means (1) specifications, plans, drawings blueprints, and other items of
WU nature; (2) the information contained therein or (3) the research and
development data pertinent to the information contained therein.

Design basis: Information which identifies: (a) the specific functions to be
performed by the structures, systems, or components of a geologic repository;
(b) assumptions regarding design controlling parameters; (c) the specific
parameter values selected as a basis for the design; and (d) the supporting
rationale for assumptions and parameter value selection.

Design process: An iterative process of developing a geologic repository
design from the preliminary stages where the level of uncertainty in design
inputs is high, to a final stage where the level of uncertainty is low enough
to meet established performance criteria.
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Engineered barrier system: The waste packages and the underground facility (10
CFR 60.2). The maximum radionuclide release rate is measured at this boundary
(10 CFR 60.113(a)(1)(ii)(B)).

Finding: NRC assessment of compliance or noncompliance with a specific
requirement. A finding addressing a numerical performance objective will be
reached after the following are weighed; the results of a reliability analysis
and the laboratory and field tests upon which it is based, expert opinion, and
empirical studies.

Geologic repository: A system which is intended to be used for, or may be used
for, the disposal of radioactive wastes in excavated geologjc 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).

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).

High-level radioactive waste (HLW): (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).

Items and activities important to safety: includes those engineered structures,
systems, and components and related activities 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).

Items and activities important to waste isolation: includes the site, engineered
barrier system, seals for shafts and boreholes, seals, and any other items and
related activities which are relied on for demonstrating that the performance
objectives in 10 CFR 60 Subpart E will be met.

Licensin assessment: An assessment of whether a license application complies
with a] of the requirements that it purports to meet. For this program it is
the sum of the individual findings for each of the requirements of 10 CFR Part 60.

Non-mechanistic failures: Postulated failures which are not based on previously
observed modes or mechanisms but which-are assumed to provide conservatism in
risk assessments.
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Packing: The material that is placed in the waste emplacement hole in the
annular space between a canister or overpack (if one is present) and the host
rock. The packing is a component of the waste package which serves to control
the release of radionuclides from the waste package by sealing against water,
modifying the water chemistry, sorbing or retarding the transport of radionuclides
or by establishing other improvements in environmental parameters. (An example
is a mixture of bentonite clay and crushed.rock placed in the annulus between
the overpack and host rock).

Performance assessment: The process of quantitatively evaluating component and
system behavior, relative to containment and isolation of radioactive waste, to
determine compliance with the numerical criteria associated with 10 CFR Part 60.

* Performance allocation: This term applies to the process of deriving subsystem
and component performance goals from performance objectives. A systematic
process of assigning confidence levels with their desired, associated performance
goals for the mined geologic disposal systems, subsystems, and components.

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).

Performance goals: The numerical values of performance assigned to the mined
geloidisposal system, its subsystems, or components of its subsystems.
Achievement of performance goals is evaluated using performance assessments,
primarily to guide testing and design. Performance goals may be changed as
characterization, testing, and design progress, whereas performance objectives
remaning fixed by regulation.

Quality assurance: Those planned and systematic actions necessary to provide
adequate confidence that the geologic repository and its subsystems or components
will perform satisfactorily in service. Quality assurance includes quality
control, as defined below.

'Quality control: Those quality assurance actions related to the physical
characteristics of a material, structure, component, or system which provide a
means to control the quality of the material, system, structure, or component
to predetermined requirements (10 CFR 60.150).

Q-list: as used in the geologic repository program, is.a list of structures,
systems, and components important to safety, barriers important to waste
isolation and related activities that must be covered under the QA requirements
of 10 CFR 60 Subpart G.

Reliability: The probability that a system or component, when operating under
state environmental conditions, will perform its intended function adequately
for a specified interval of time.
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Reliability analysis: An analysis that estimates the reliability of a system
or component.

- Risk: A measure of the probability and severity of adverse effects (consequences);
the expected detriment per unit time to a person or population from a given cause.

Risk analysis: An analysis that combines estimates of the probabilities of
scenarios with estimates of the consequences of those scenarios, while
considering the uncertainties associated with both.

Scenario: An account or sequence of a projected course of action or event.

Scenavio analysis: The process of identifying scenarios and estimating the
pro abi ity o t eir occurrences.

Site: The location of the controlled area (10 CFR 60.2).

Site characterization: The program of exploration and research, both in the
laboratory and in the field, undertaken to establish the geologic conditions
and the ranges of those parameters of a particular site relevant to the procedures
under this part. Site characterization includes borings, surface excavations,
excavation of exploratory shafts, limited subsurface lateral excavations and
borings, and in-situ testing at depth needed to determine the suitability of
the site for a geologic repository, but does not include preliminary borings
and geophysical testing needed to decide whether site characterization should
be undertaken (10 CFR 60.2).

Site characterization plan: A general plan for site characterization activities
for a candidate site for a high-level waste repository, as required in the
Nuclear Waste Policy Act and 10 CFR Part 60.

System or component performance: How each element or a combination of all
elements of the engineered barrier system of the geologic repository contributes
to meeting the numerical performance objectives set forth in 10 CFR 60.113.

Waste package: The waste form and any containers, shielding, packing and other
absorbent materials immediately surrounding an individual waste container (10 CFR
60). The minimum waste package containment time is calculated at this boundary
(10 CFR 60.113(a)(1)(II)(A)].

Unrestricted area: Means any area, access to which is not controlled by the
licensee for purposes of protection of individuals from exposure to radiation
and radioactive materials, and any area used for residential quarters.

Underground facility: The underground structure, including openings and backfill
materials, but excluding shafts, boreholes, and their seals (10 CFR 60.20).

Waste form: The radioactive waste materials and any encapsulating or stabilizing
matrix (10 CFR 60.2).
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1.0 INTRODUCTION

The requirements which apply to radiological protection of public health and
safety and the environment from disposal of high-level radioactive waste (HLW)
in a geologic repository are defined in 10 CFR Part 60. These requirements
address a pre-closure phase, which includes design, construction, waste
emplacement, and possible retrieval of waste, and a post-closure phase, which
includes containment and long-term isolation of waste. In the pre-closure
phase, structures, systems, and components essential to the prevention or
mitigation of an accident that could result in an off-site radiation dose of
0.5 rem or greater are termed "important to safety" (10 CFR 60.2). In the
post-closure phase, the barriers which contribute to meeting the containment
and isolation requirements of 10 CFR Part 60 are defined as "important to waste
isolation." These structures, systems, components, and barriers (items), and
the activities related to their characterization, design, construction, and
operation need to meet quality assurance (QA) requirements to provide
confidence in the performance of the geologic repository. The list of the
items and activities important to safety or waste isolation is referred to as a
"Q-list" and comprises the scope of the QA program specified in lG CFR Part 60
Subpart G.

In order to obtain a license for a geologic repository, the U.S. Department
of Energy (DOE) must demonstrate that all requirements in 10 CFR Part 60
are or will be met. To provide this demonstration DOE must implement a
QA program for verifying and documenting the quality of work performed to
support licensing findings. The purpose of this Generic Technical Position
(GTP) is to provide [guidance-to-B6E-on-approaches-the-NRE-staff-considers
acceptabie-for-identifying-items-and-acti vi ties-importent- to-safety-or
waste-4sciation;-and-address-measures-needed-to-assure-the-quaiity-of-ai
items-and-activities-that-wiii-be-used-to-demonstrate-compiiance-with-the
iicensing-reqoirements-in-iB-EFR-Part-686] NRC staff positions on QA
criteria for licensing, types of analyses appropriate to determine which items
and activities are important to safety or waste isolation, staff information
needs to assure adequate and timely staff involvement, and graded application
of quality assurance measures to items and activities important to safety or
waste isolation. [are-providedr]

2.0 REGULATORY BACKGROUND

The identification of items with safety significance has been an important
issue in the nuclear power reactor program. It has been the subject of
litigation in various reactor licensing hearings and has been the cause in
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part for extensive delays in schedules and large increases in cost for reactor
plant construction. In the reactor program safety-related items are subject to
the QA program requirements in 10 CFR 50 Appendix B. These items comprise the
reactor list of quality components or "Q-list." Through reactor licensing
experience the NRC has developed a body of practice which can be used to help
determine which items are on the Q-list for a specific power plant. This body
of practice includes, for example, a series of design basis accidents, a source
term for release of radionuclides to the atmosphere, and meteorological
conditions to be assumed during an accident. Listings of safety-related items
also have been developed at the system level based on years of staff and
industry experience with nuclear power reactors.

In contrast to the reactor program where fairly prescriptive criteria have been
developed, the principal criteria for identifying the Q-list for a geologic
repository are broad performance objectives. In the pre-closure phase of the
repository, structures, systems, and components important to safety are those
items essential to the prevention or mitigation of an accident causing an off-site
dose of 0.5 rem or greater. There are no explicdt design basis accidents,
source terms for releases, meteorologic conditions, or generic lists of items
identified in the requirements or guidance. DOE therefore has flexibility in
developing approaches for establishing this information. For post-closure,
10 CFR Part 60 also provides DOE some flexibility in determining what specific
barriers will be relied upon to meet each performance objective and technical
criteria described in 10 CFR Part 60.

03:6--RE6RUReRY-FRAMEWRK

This-seet4on-contains-a-summary-of-the-appi4cabie-regaiations-and-formai-staff
guidance -pro idng-the-regfaiatry-basis-for-the-staff-positions-in-this-generie
technicai-pos4t4on.]

To help ensure protection of radiological health and safety of the public and
the environment, 10 CFR 60 Subpart G requires that DOE apply a QA program to
"all systems, structures and components important to safety, to design and
characterization of barriers important to waste isolation and to activities
related thereto" (10 CFR 60.151). [This-QA-program-shaii-be-based-on-the
criter a-of-ie- FR-56-Append x-8-gas-appiie bie-and-approprioteiy-suppremented"
(HEf R-66.45E)-and-shaii-ucomprts-aii-those-pianned-and-systematic-action
Eincauding-quai 'ty-controii-necessary-to-provide-adequate-confi dence-that-the
gecfogic-repository-and-its-sabsystems-or-eomponents-w4ii-perform
satisfactori y-in-serviceu-(IO-EFR-66.i585.] DOE must provide a description of
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the 10 CFR 60 Subpart G QA program(;-inciading-a-Hist-of-those-items-and
activities-to-which-the-QA-program-appiies] in the Safety Analysis Report
provided with the license application (10 CFR 60.21(c)(4)). Staff guidance
on the 10 CFR 60 Subpart G QA program is contained in the "NRC Review Plan:
Quality Assurance Programs for Site Characterization of High Level Waste
Repositories" (USNRC, 1984a). [Additionai-gaidance-on-ase-of-performance
assessment-tehniques-for-identifying-barriers-.4mportant-to-waste-isoia-
tion-is-provided-in-the-uBraft-6enerie-fechncai-Position-on-ticensing
Assessment-Methodoiogy-for-High-tevei-Waste-Seoicgic-Repositortes"-(USNR6,
-.984b).]

Structures, systems, components, and activities important.tp safety are those
items.and activities 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). For
post-closure the overall system performance objective for a geologic repository
following permanent closure specifies that the geologic setting be selected and
the engineered barrier system, shafts, boreholes, and their seals be designed
to assure that releases of radioactive materials to the accessible environment
conform to the environmental standards for radioactivity established by the
Environmental Protection Agency (40 CFR Part 191), as incorporated into 10 CFR
60.112 C(6684if]. The performance objectives for certain barriers after
permanent closure are specified in 10 CFR 60.113 and include a 1000 year ground-
water travel time and 300-1000 waste package life time. The barriers and
activities that contribute to meeting the specific and overall containment and
isolation requirements of 10 CFR 60.112 and 60.113 are considered "important to
waste isolation."

In addition to items and activities important to safety or waste isolation,
other items and activities will be associated with [demonstrating] assuring
that DOE meets all of the 10 CFR Part 60 licensing requirements. For example,
10 CFR Part 20 requirements, which are referenced in 10 CFR Part 60, will need
to be addressed in the license application[r) and confidence will need to be
established in the work associated with these requirements. [Aithough-these
addittionai-items-and-activ¶ ttes-are-not-covered-by-the-I8-EFR-66-Subpart-6-QA
requirements-fwhich-appiies-oniy-to-items-and-acttivities-important-to-safety
or-important-to-waste-isoiation3;-assarance-measures-are-needed-to-provide
confidence-that-ai4-requirements-have-been-met7--eertain-assurance-measures;
such-as-use-of-written-procedures;-documentation-of-compteted-work;-and
monitoring-of-radiation-*eveis,-are-currentiy-prescribed-in-the-regaiations
and;-aitheugh-not-expiicitiy-stated-as-quaeity-assurance-requirements;-provide
a-basis-for-demonstrating-compiiance-with-the-iicensing-requirements.]
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[4-e8 3.0 DEFINITIONS

This section provides a definition of significant terms used in the staff
positions presented in this GTP. Definitions for other commonly used terms are
provided in Appendix A, the Glossary.

Activities are deeds, actions, work, or performance of a specific function or
task. In the HLW geologic program, the 10 CFR Part 60 Subpart G QA program
applies to activities related to all systems, and structures, and components
important to safety, and to the design and characterization of barriers
important to waste isolation. These activities include: site
characterization, facility and equipment construction, fatility operation,
performance confirmation, permanent closure, and decontamination and
dismantling of surface facilities as they relate to items important to safety
and barriers important to waste isolation (10 CFR 60.151). For example, site
characterization activities related to waste isolation may include waste
package and exploratory shaft testing, and performance assessments. Activities
such as [controi-of] designing, purchasing, fabricating, inspectin , and
maintaining are specified in the QA program required-ry 10 CFR 55Appendix B,
and do not need to be identified as part of the Q-list.

Barrier means any material or structure that prevents or substantially delays
movement of water or radionuclides (10 CFR 60.2).

etntainment-means-the-confinement-of-radioactive-waste-withim-a-designated
bouknat- -;t6-FR-686.)3.

Ceredib e-event-or-credibie-accident-refers-to-an-event-or-accident-seenerio
whtch-¶s-suffictentiy-iikeiy-to-warrant-eons4deration-4n-design-of-the-geoiogic
reposftory.]

£Besion-means-fi(-specifications3-pians;-drawing3-biueprints;-and-other-items-of
itke-nAture(-2E3-the-information-contained-therin-or-(83-the-research-and
deveiopment-data-pertinent-to-the-information-contained-therin ]

[Besign-basis-accidents-are-.postuiated-accidents-that-need-to-be-considered-in
design-of-a-structure;-system;-or-component-of-the-repository-to-assure
adequate-protection-of-pubiic-heaith-and-safety-and-the-environment7]

Items and activities important to safety include those engineered structures,
systems, and components and related activities 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).



* Items and activities important to waste isolation include the site, engineered
barrier system, seals for shafts and boreholes, and any other items and related
activities which (contribute-to] are relied on for achieving the performance
objectives in 10 CFR 60 Subpart E.

Q-list as used in the geologic repository program, is a list of structures,
- systems, and components important to safety, barriers important to waste

isolation and related activities that must be covered under the QA requirements
of 10 CFR 60 Subpart G.

4(5).Q STAFF POSITIONS

4(5].1 Quality Assurance Criteria for Licensing

(a) Criteria for Q-list Items and Activities

DOE shall apply a QA program which meets the 10 CFR 60 Subpart G
requirements to all systems, structures, and components
important to safety, barriers important to waste isolation, and
related activities (10 CFR 60.151).

(b) Criteria. for Non-Q-List Items and Activities

In addition to items and activities important to safety or waste
isolation, 10 CFR Part 60 contains requirements for other items
and activities, such as those associated with meeting the design
criteria contained in 10 CFR 60.131(a) for radiological
protection of worker health and safety. (For-these-items-and
activities;-the-staff-endorses-the-use-of-the-BeE- evei-fI
requirements-es-described-in-the-effice-of-6eoogic-Repository
QA-Pien-(USEGE;-i986---see-Attachment-i-to-Suppiement-8).
Additionai-NRE-gtzidane;-such-as-Reg iatory-6aide-4.15,-Uatatity
Assurance-for-Radioiogica1-Monitoring-Programs-(Normai
fterationsj- etreems-and-the-Envirommentu-fU5NRe;
i9S93-shouid-aiso-be-used-for-appiicabie-areas-oftherepoSitoY
program7--The-staff-wiH-review-the-impiementation-of-the-tevei
*i-program-to-asstre-that-these-88E-requirements-are-faifiiied.]
While these items and activities are not subject to the QA
requirements in 10 CFR 60 Subpart G. DOE should implement a
program to assure complfiance with those aspects of 10 CFR 60
which apply to items other than those important to safety or
waste isolation.
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(c) Information Not Collected Under 10 CFR 60 Subpart G QA

Data collection, interpretation, analysis, and other work
[coiiected] performed outside of the DOE 10 CFR 60 Subpart G QA
program but needed for licensing should be evaluated to deter-
mine its suitability. This information includes data collected
by sources external to DOE, such as oil companies and univer-
sities. Staff guidance on this subject is provided in the
"Generic Technical Position on Qualification of Existing Data
for High-Level Nuclear Waste Repositories," (USURC, 1987).

it5).2 Identification of Items and Activities Implortant to Safety

[The-threshoid-for-determining-which-strectures;-systems;-and
components-are-important-to-safety-is-the-potentiad-for-a-radtiation
dose-to-the-whoie-body;-or-any-organ;-ef-er5-rem-or-greater-at-or
beyond-the-nearest-bountdary-of-the-anrestrieted-area-before-permanent
ciosure-] All structures, systems, and components of the geologic
repository whose failure could initiate an accident causing a~n]
[off-site] radiation dose of 0.5 rem or greater at or beyond the
nearest boundary of the unrestricted area Lshouid] shall be on the
Q-list. All structures, systems, and components of the geologic
repository which are relied on in safety analysis to mitigate the
consequences of an accident [shouidj shall also be on the Q-list.
[The-ajActivitTes [reiated-to] affecting the safety functions of
these items are also considered important to safety and need to be
conducted under a 10 CFR Subpart G QA Program. For the purposes
of defining the initial Q-list DOE should utilize an accident dose
limit of .5 rem.* DOE should generate all accident sequences to the
extent practicable in order to determine the accident sequences that
should be considered in the identification of items important to
safety. Those sequences leading to a hi'h consequence in unre-
stricted areas should be addressed in identifying items important
to safety even if the probability of occurrence of those sequences
is exceedingly small. identify-and-consider-accident-seenarios
hav'i ng-frequencies-of-occurrence-of-ie- 3tear-or- greater-than- about
i8-s1year-in-determining-whieh-aceident-sequences-shouid-be-used
as-the-basis-for-design?--It-is-not-expected-that-aii-seenarios
wiii-need-to-be-addressed-tn-the-design;-oniy-those-causing-a-high
risk-to-the-pubiic-identifying-items-important-to-safety.]-
Structures, systems, or components whose single failure may initiate

"-The Department has indicated that it is preparing a Petition for Rulemaking
requesting NRC to amend 10 CFR Part 60 to establish a 5 rem accident dose
limit. Until the Petition for Rulemaking is dispositioned, DOE should
consider .5 rem as the accident dose limit.
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an accident in excess of 0.5 rem cannot be removed from the Q-list
due to the addition of mitiating features no matter what the prob-
ability of occurrence is.

DOE should use a systematic analysis such as probabilistic risk
assessment to identify items important to safety. These analysis
should identify external and internal initiating events and scenar-
ios analyse the response of safety systems to these events and
scenarios, and calculate the offsite dose consequences.

(a) Analysis

DOE (shocid] may use probabilistic risk assessment (PRA)
techniques, to the extent practicable, to support the
identification of structures, systems, components and activ-
ities important to safety. Engineering judgment and
conservative assumptions will need .to be used prior to site
characterization due to the limited data base available at
that time. Conservative assumptions should include non-
mechanistic failure of items, where data are insufficient to
determine the failure modes and scenarios of those items.

[The] If PRA techniques are used at licensing they should
include:

(1) System modeling to depict the combinations of safety
function and system successes or failures which constitute
accident sequences. DOE should employ modeling techniques,
such as fault trees and event trees in these accident
analyses.

(2) Consequence analysis to evaluate the movement and
deposition of radioactive materials released from the HLW
facility. Source terms for individual events or accidents
should be identified and justified.

(3) Uncertainty analysis to evaluate uncertainties in the data
base and in modeling.

(b) Redundancy

DOE shall, as a minimum, employ redundancy in those areas
specified in 10 CFR Part 60 [e.g., 10 CFR 60.131(b)(5)(ii) and
60.131(b)(10)(iv)]. Additional redundancy, if any, shall be
employed as needed to assure the offsite dose limit for an
accident is not exceeded. Systems, structures and components
used to provide redundancy shall be included on the Q-list.
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(c) Use of Previously Established Guidelines and Standards-

DOE may utilize existing nuclear power reactor guidelines and
standards for initiating events (e.g., regulatory guides
covering the design basis earthquakes, tornado wind velocities,
and floods) in the identification of items and activities
important to safety where these criteria can be shown to be
applicable to the geologic repository.

(d) Retrieval Process

In the event that retrieval is necessary, 1O. should analyze
the proposed retrieval process to identify additional items and
related activities that are important to safety Lsubject-to-the
i6-6FR-68-Subpart-6-QA-program-to-assure-pretection-of-pubtic
heaith-and-safety;-in-the-event-that-retrievai-is-necessaryr]
DOE should consider the impact of retrieval on items and
activities related to waste emplacement, containment or long-
term isolation. Those aspects of these items and activities
that Potentially affect the retrievability option should be
included within the Subpart G QA program.

4[5J.3 Identification of Items and Activities Important to Waste Isolation

Items important to waste isolation should include those which (may
contribute-to-demonstrat4ng-compiianee-with-the-objectives-reiated-to]
are relied on to meet the post-closure performance objectives of the
repository system (e.g., the site, the waste package, engineered
barrier system, shaft and borehole seals). DOE should allocate
performance among the various components of the natural and
engineered barrier systems to provide a basis for determining which
items may be important to waste isolation.

[As-data-are-eoiiected;-performance-assessments-must-be-condtcted-to
determine-if-the-items-reiied-on-wiii-meet-the-objectives --Untit-the
rescats-of-finai-assessments-are-obtained;-BeE-shouid-consider-aii
items-which-may'-contribute-to-isoiation-of-waste-as-4mportant-to
waste-isoiation,-so-those-items-and-reiated-activities-wiVi-be
supported-by-edequate-QA7

[The-aetivities-reiated-to-cheracterization-of-these-items-stech-as
iaboratory-and-fieid-investigations;-are-aiso-considered-4mportant
to-waste-isoiation-and-need-to-be-conducted-under-a-ie-6FR-68
Subpart-6-QA-program.]

Those site characterization activities which potentially will pro-
vide data to be relied on in performance assessments of the waste
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isolation and containment capabilities of a site and engineered
Barriers should be controlled under a Subpart G QA program.

4{5].4 Staff Information Needs

(a) License Application

DOE [shocid] shall submit with.the license application a
description of the QA program to be applied to items and
activities [foi owing-construction-aethorization Jimportant
to safety or waste isolation (10 CFR 60.21(c)(4)]. DE [shaii]
should identify the structures, systems, andLcomponents impor-
tant to safety [10 CFR 60.21(c)(1)(ii)(E) and 60.21(c)(3)],
the barriers important to waste isolation, and related activ-
ities falling under the 10 CFR 60 Subpart G QA program.

(b) Site Characterization Plans

BeBE-shouid-submit-with-the-Site-eharacteri ation-Pians-(SePs)-a
description-of-the-QA-program-to-be-appiied-to-items-and-activ-
ities-dtsring-the-site-charecterizatien-phaseT--A-preiiminary
Q-*ist-shouid-be-provided-in-this-description-identifying-major
strtctures;-systems-and-components-important-to-safety;-barriers
important-to-waste-isoination-and-ai+-major-reiated-acti vites
to-be-conducted-ddr4ng-the-site-charetterization-phase;-stch-as
waste-package-and-expieratory-shaft-testing.--The-process-for
refinement-of-the-preiitinary-Q-iist-based-on-design-advancements
and-coiiection-of-new-information-shoaid-be-generaeiy-descr4bed
in-the-seP---ether-activities; -such-as-designing-fabricating;
inspecting;-and-ptrchasing;-reiated-to-the-QA-iist-shouid
aiso-be-described-or-referenced-in-the-S6P:)

The following information related to the Q-list should be sub-
mitted in the site characterization plans:

o A description of the QA program to be applied to items and
activities during the site characterization phrase.

o A preliminary list identifying major structures, systems.
and components important to safety and barriers important
to waste isolation.

o A list of major site characterization activities, such as
waste package investigations, and the QA requirements
which apply to them.
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o A general description of the process by which the
preliminary Q-list will be revised as the design
advances.

[Engineering-judgement-and-conservative-assamptions-wi* -be
required-for-identification-of-items-and-activities-on-the
Q-1ist-presented-in-the-SEP-due-to-the-iimited-data-baser--For
exampie,-at-the-S6P-stage;-ai-site-charaeterization-activities
shouid-be-considered-to-be-within-the-scope-of-the-ie-eFR-68
Ssbpart-6-QA-program;-uniess-B6E-can-demonstrate-they-are-not
potentiaiiy-reiated-to-items-important-to-safety-or-waste
isoiation.]

Plans for development and implementation of the QA program to
demonstrate that non-Q-list licensing requirements are met
should also be described in the site characterization plans.

4(5).5 Graded Application of QA Measures

The 10 CFR 60 Subpart G requirements can be met using graded
[appiicaton-ofj QA measures and should be applied to items and
activities important to safety or waste isolation based on
considerations such as the following:

o The impact of malfunction or failure of the item, or the impact
of erroneous data associated with data collection activities, to
safety or waste isolation.

o The complexity of design or fabrication of an item, or design and
implementation of a test, or the uniqueness of an item or test.

o The special controls and surveillance needed over processes,
tests, and equipment.

o The degree to which functional compliance can be demonstrated by
inspection or test.

o The quality history and degree of standardization of the item or
test.

Additional guidance on the grading of quality assurance program elements
is provided in Appendix 4A-1 Section 5.0 of NQA-1 (ANSI/ASME, 1986).
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5[6).0 DISCUSSION

This discussion section provides the rationale for and amplification of the
positions in Section 5.0 and is organized to follow the same headings.

5(6].1 Quality Assurance Criteria for Licensing

The purpose of the geologic repository program is to permanently
dispose of high-level nuclear waste. [in-a-manner-which-wiii-protect
radiciog&ca_-hea th-and--afety-of-tse-pubiic-and-the-environment.I
In order to obtain a license for receipt and possession of radioactive.
material at the geologic repository, the DOE must demonstrate that
the repository system will function as required to protect radiolog-
ical health and safety of the public and the environment. [The
iB-6FR-Part-66-specifies-requirements-for-performance-of-strctetres;
systems;-components-and-activities-important-to-safety-fdaring-pre-
ceosurel-and-the-performance-of-barriers-and-activtties-important-to
waste-isoiation-(ffoiowsng-waste-empiacement.3? 10 CFR 60 Subpart G
specifies the QA program- for these items and related activities to
assure that their characterization, design, construction, and opera-
tion comply with the requirements of 10 CFR Part 60. Requirements
for licensing a repository to meet this goal are specified in
10 CFR Part 60. These requirements describe the performance objec-
tives and other technical criteria to assure safe operation during
waste emplacement and retrieval (if necessary), as well as effec-
tive containment and long-term isolation of waste following
permanent closure of the geologic repository: C*n-addition7
16-eFR-Part-66-incorporates-other-standards-such-es-iO-6FR-Part-28
and-the-generaiiy-appiicabie-envirenmentai-standards-estabiished-by
the-EPA-for-the-reiease-of-radioaetive-materiais?]

(a) Criteria for Q-List Items and Activities

The 10 CFR 60 Subpart G QA program applies to items and
activities on the Q-list. As derived from 10 CFR Part 60
(60.152), this QA program is based on the 18 criteria of 10 CFR
Part 50 Appendix B. [for-siting;-design;-construction;-operation,
and-decommissioning-of-nociear-power-piants7] These criteria
address, in general terms, the basic elements of a QA program,
such as organization, design control, test control, inspection,
and records management. As noted in 10 CFR 60.152, these
criteria may be supplemented as necessary to meet the specific
requirements of the repository'program. NRC staff guidance on
the application of the Appendix B QA criteria to the site
characterization phase of the repository program is provided in
the "NRC Review Plan: Quality Assurance Programs for Site
Characterization of High Level Nuclear Waste Facilities,"
(USNRC, 1984a).
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In addition to the QA requirements in 10 CFR 60 Subpart G, items
important to safety and waste isolation are subject to the
design criteria of 10 CFR 60.131(b) and 60.135, respectively.
These added criteria help to provide assurance that the margins
of safety (during-normai-and-acefdent-conditions] are adequate
throughout the life of the facility and the waste package. They
include protection of items important to safety against natural
phenomena and environmental conditions, dynamic effects of
equipment failure, and fires and explosions, as well as special
emergency capabilities, criticality control, and shaft conveyance
features.

(b) Criteria for Non-Q-List Items and Activities

Certain (flitems and activities that are not important to safety
or waste isolation must also be addressed in the license applica-
tion to demonstrate compliance with 10 CFR Part 60 requirements.
These include, for example, items and activities associated with
meeting the design criteria contained in 10 CFR 60.131(a) for
radiological protection of worker health and safety. While
these items and activities are not subject to the QA
requirements in 10 CFR 60 subpart G, DOE should implement a
program to provide adequate confidence that these requirements
are met. Although these items and activities may not be
included in the scope of the 10 CFR 60 Subpart G QA program they
will be encompassed in NRC staff review of the DOE license
application for a HLW repository. TIn-addition-to-the-BeE
internai-tevei-iH-requirements;] One example of NRC guidance for
QA programs during normal operations Care] is addressed in
Regulatory Guide 4.15, "Quality Assurance for Radiological
Monitoring Programs (Normal Operations) - Effluent Streams and
the Environment" (USNRC, 1979). [B8E-shouid-use-this-gu'damee
in-addit-on-to-suppiement-their-tevei-ff-program;-as-appropriate7]

(The-eeE-has-described-a-QA-program-for-these-non-Q-iist
iicensing-reiated-activit4es-in-the-effice-of-6eotogic
Repositories-QA-Pian-(US58E;-i986--- see-Attachment-i-to
Suppiement-8)7--This-program-is-referred-to-by-B6E-as-a
utevei-fIu-program-and-is-sim4iar-to-that-required-for
tevei-i-or-Q-iist-items-and-activities---The-staff-has
reviewed-6BE's-tevei-if-QA-reqairements-and-finds-them
acceptabie-for-ase-with-non-Q-fist-items-and-eetiv4ties.
The-B6E-shouid-assare-that-these-reqeirements-are
ceorrectiy-impIementedT]
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(c) Information Not Collected Under 10 CFR 60 Subpart G QA

All data collection, interpretations, analyses, and other work
to be used to support findings in the licensing process must be
technically and procedurally defensible by the DOE. The staff
expects that some information collected outside the 10 CFR 60
Subpart G QA program, termed "existing data" may be used or
referenced by DOE in the licensing process for items and
activities important to safety or waste isolation. Such data
may have been generated by sources such as oil companies,
university research programs, and DOE or DOE contractors prior
to implementation of a 10 CFR 60 Subpart G QA program. DOE
should review the quality and traceability3oT existing data to
determine whether it is adequate and/or can be qualified as
needed for licensing.

The staff has developed a position paper entitled "Generic
Technical Position on Qualification of Existing Data for
High-Level Nuclear Waste Repositories" (USNRC, 1987), which
provides guidance to DOE on what the staff considers as appro-
priate methods of qualifying existing data for potential use
in licensing. The methods addressed in the GTP include peer
reviews, corroborating data, confirmatory testing, and an
equivalent QA program. DOE should use this guidance in develop-
ment of programs for qualifying existing data. Such programs
could also be used for [may-be-app~icabie-to] non-Q-list as
well as-Q-list related information that may be used in licensing.
The programs [developed] for qualifying Q-list related informa-
tion should be developed and implemented in consultation with
NRC staff. The staff does not consider qualification techniques
to be appropriate for increasing the QA on information generated
by DOE or DOE contractors after implementation of an [NRE] approved
QA program.

In addition to existing data, some materials that may be
important to safety or waste isolation may already have been
purchased prior to implementation of a 10 CFR 60 Subpart G QA
program (e.g., materials for exploratory shaft construction at
the Basalt Waste Isolation Project). DOE needs to review the
supporting documentation on these materials (e.g. the technical
specifications and QA records) to determine whether they meet
the technical and QA requirements for their designated function.
If not, DOE will need to "qualify" them for use to assure they
will perform their intended function. Some methods recommended
for qualification of existing data (such as confirmatory testing)
may also be applied to qualify the existing materials and their
supporting data (see the staff position paper referenced above).
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5[6].2 Identification of Items and Activities Important To Safety

Items and activities important to safety are those items and related
activities essential to the prevention or mitigation of an accident
that could result in a radiation dose of 0.5 rem or greater to an
individual in unrestricted areas (10 CFR 60.2). The 0.5 rem value
is, therefore, the threshold for determining what structures,
systems, components and activities shall be on the Q-list as items or
activities important to safety. This rationale for placing a system,
structure, component or activity on the Q-list is to provide added
assurance, via application of rigorous QA/QC and design requirements,
that they should perform their designated function and do not
generate an offsite dose of greater than 0.5 rem.

DOE should generate all accident sequences to the extent practicable
in order to determine the accident sequences that should be considered
in the identification of items important to safety. Those sequences
leading to a high consequence in unrestricted areas should be addressed
in identifyng items important to safety even if the probability of
occurrence of those sequences is exceedingly small. Ldesignr--it-¶s
not-expected-that-aii-scenartos-wtii-need-to-be-addressed-in-the
design;-oniy-those-causing-a-high-risk-to-the-ptbiic?--A4
3trutctres;-systems;-components-and-reieted-activities-of-the
geoiogic-repository-whose-faiuare-couid-initiate-an-accident
whtch;-couid-cause-an-off-s4te-radiation-dese-of-6:5-rem-shouid
be-on-the-Q-iistt--The-staff-aiso-considers-that-s3Structures,
systems, or components [and-reiated-activities] whose single failure
may initiate stuch] an accident in excess of 0.5 rem cannot be
removed from the Q-list due to the addition of mitigating features
no matter what the probability of occurrence is. This position is
consistent with NRC ractices in the power reactor program. Engi-
neered safety features (Si.)e., mitig-ating systems) are to be
ch alenge as infrequently as possible. Inclusion of all accident
initiating structures systems and components on the Q-1ist helps
to minimize the frequency of challenge to safety systems. Equipment
relied on in safety analysis to [perform-a-safety-function-shouid]
mitigate an accident shall meet the requirements of 10 CFR 60
Subpart G.

For the purpose of design basis accident calculations, justification
such as reliability data, design margins, and in-service and
qualification testing will need to be provided by DOE in order to
demonstrate that failure of an item is not credible. The validity of
such justification will need to be assured by application of a 10 CFR
60 Subpart G QA program.

MMMMM��
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(a) Analysis

DOE (shouid] may use PRAs to the extent practicable to support
the identification of structures, systems, components and
activities important to safety in the license application. PRAs
have been shown to be a useful licensing tool for systematically
evaluating the safety of nuclear facilities. In addition, use
of this approach for the operations phase of the program is
consistent with the approach prescribed by the EPA standard (40
CFR Part 191) for the period following emplacement of waste in a
geologic repository. Since the geologic repository will be a
first-of-a-kind facility, the staff recognizes that there may be
limited data from operational experience available for initiating
events and failures. In cases where data are limited, engineering
judgement and conservative bounding assumptions will need to be
used. Conservative assumptions should include non-mechanistic
failures where information and/or experience are not adequate to
reliably determine failure modes and accident scenarios. However,
non-mechanistic failures need not be considered where failure
modes and mechanisms are understood and failure rates can be
determined.

Certain activities will be identified in PRA's or other analysis,
such as operator actions or errors which could initiate acci-
dents. These should be controlled to minimize the probability
of occurrence. Other activities which fall under the QA program,
such as designing, inspecting, and purchasing will not be identi-
fied in PRA's but will need to be reviewed to determine which
could affect the safety functions of items important to safety.

The PRA should utilize the following techniques:

(1) System modeling to depict the combination of safety function
and system successes or failures which constitute accident
scenarios. Two modeling techniques often used are event
tree analysis, which identifies the sequence of events that
may result in an accident, and fault tree analysis, which
determines how failures in safety systems may occur. Both
techniques are analytical tools which organize and charac-
terize potential accidents in a methodical manner.

(Event-tree-enaiysis-first-identiffes-aii-events-that-coaid
conceivabiy-iead-to-an-ace4dent.--These-are-referred-to-as
uinitiating-eventsru--Foiiowing-thi's,-aii-significant
seqtences-of-events-that-couid-fidiow-each-initisting-event
are-examined.]
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Event-tree development defines a comprehensive set of
accident sequences that encompasses the effects of all
realistic and physically possible potential accidents.
By definition, an initiating event is the beginning point
in the sequence. Hence, a comprehensive list of accident-
initiating events must be compiled to ensure that the
event trees properly depict all important sequences.

A fault tree examines the various ways in which a system
designed to perform a safety function can fail. Each
safety system identified in the event tree as involved in
an accident is examined to determine how failures of
components within that system could cause the failure of
the entire system.

An illustrative example of an accident analysis, is provided
below using failure of the hoist used to lower canisters
into the emplacement areas of the repository as the poten-
tial initiating event. Events that need to be examined in
an event tree to analyze the accident scenario(s) that may
result from this hoist failure will include the response of
a canister to the fall (i.e., whether it breaches on impact),
the type and amount of radionuclides released in the vicin-
ity of a canister if it does breach, the ability of monitor-
ing systems to detect a release and activate mitigating
systems, and the response of the mitigating systems to a
release. If failure of a mitigating system could contribute
to an off-site dose, individual components within the miti-
gating system need to be reviewed, using fault tree analysis,
to determine the effect of their failure on performance of
the overall system. For example, individual components in
the ventilation system which may need to be analyzed include
dampers, motors, and filters.

(2) Consequence analysis of accident scenarios identified in
event/fault tree analyses to determine the amount and kind
of radionuclides which may reach the unrestricted area and
contribute to an off-site dose. Consequence analysis
includes identification of a source term for radioactive
releases and evaluation of mechanisms for movement and
deposition of radioactive materials released from the HLW
facility. The energy, magnitude, and timing of radio-
logical releases resulting from various accidents need to
be considered in this analysis.

(3) Uncertainty analysis to assess the effect of uncertainties
in the data base and uncertainties arising from modeling
assumptions on the PRA findings. Uncertainties inherent to
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PRAs should not be under emphasized. However, the insights
gained in the analysis about features that are significant
contributers to risk can provide qualitative understanding
into system performance.

To the extent practicable, probabilities of scenarios and releases
will need to be developed. In the evaluation of potential acci-
dents, some scenarios may be found to be so unlikely, they need
not be considered in design of the repository. There is little
data available on the reliability of items unique to the reposi-
tory to support detailed risk assessments at the early phases of
this program. Therefore, the staff expects that conservative
bounding assumptions will be made and justified to assure that
accidents will be prevented or mitigated as required to protect
public health and safety.

The NRC Office of Nuclear Regulatory Research has an ongoing
study for assessing pre-closure accidents. The latest reports
published under this study (Harris, et. al., 1985) contains
examples of initiating events, accident scenarios, and discus-
sions of possible consequences using a specific design for a
HLW facility.

(b) Redundancy

The use of redundant structures, systems, and components is a
method of providing additional assurance that necessary safety
functions will be performed if an accident occurs and that the
accident dose limit [is-not] will not be exceeded. In a redund-
ant system, the failure of one train of the system will not com-
promise or prevent the associated safety function from being per-
formed. For the high-level waste repository, several sections of
10 CFR 60 [60.131(b)(5)(ii) and 60.131(b)(10)(iv)] address
requirements for redundancy. Additional redundancy should be
employed whenever there is a potential for exceeding the dose
limit for an accident. The results of PRAs should help to indi-
cate the need for redundancy by identifying those areas where
structures, systems, and components are not sufficiently reliable
to perform their safety functions. [and-assure-the-aceident-dose
iimit-is-not-exceeded:] The itemis needed to provide redundancy
for items important to safety shall also be on the Q-list.

(c) Use of Previously Established Guidelines and Standards

Many guidelines and standards have been developed in the reactor.
program and other nuclear programs which may be applicable for
the geologic repository program. For example, there are regula-
tory guides covering design basis earthquakes, floods, and
tornado wind velocities which may be used in the design of the
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HLW facility and developing the associated Q-list. While some
of these guidelines and standards may not be directly applicable
to a geologic repository, DOE should consider their use, to the
extent practicable, to help eliminate the need to develop accept-
able new approaches. NRC staff will review these guidelines and
standards to assure acceptability as DOE may choose to apply
them to applicable aspects of the repository program.

[A-recent-ECE-sponsored-p biieation,-u~vaitation-of-Regui4tory
6a4des-Potenttai y-Usefwi-to-6e&iogic-Repository-Beveiopmentu
(Chang;-1986);-aithough-not-yet-endorsed-by-CeE-or-NR67-is-a
asefui-souree-of-information-and-provides-a-.easis-for-future
discassions-between-8eE-and-NRC-staffs.]

(d) Retrieval

The option for retrieval of waste is addressed as a performance
objective in 10 CFR 60.111(b). If retrieval is found to be
necessary [Ajanalyses of retrieval operations need to be con-
duct~edby DOEto identify Q-list items and activities. These
analyses need to include, for example, re-mining operations, con-
veyance shafts, and equipment which may be used in the retrieval
process. These analyses should be conducted in a timely manner
so that the items and activities related to [pianning7] char-
acterization, design, and construction of these items can be
evaluated and covered by the applicable QA requirements.

5[6).3 Identification of Items and Activities Important to Waste Isolation

The term "important to waste isolation" refers to those items and
activities that will [contribute] be relied on to meet[ing] the
containment and isolation performance objectives of 10 CFR 60
Subpart E. [The] Four of the [primary] performance objectives for
waste isolation after permanent closure are stated in 10 CFR 60.112
and 60.113 and include:

o ground water travel time,

o waste package containment period,

o maximum yearly release rate from the engineered barrier system,

o the overall system performance objective in 10 CFR 60.112 for
release of radioactive materials to the accessible environment
(the EPA standard in 40 CFR Part 191).
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The items and activities important to waste isolation [relied-on-to
meet-these-performance-objectives] should include:

o components of the engineered barrier system (waste package and
underground facility), shaft and borehole seals, relied on to
meet the performance objectives.

o components of the natural barrier system (e.g., host rock, and
geochemical retardation characteristics), relied on to meet the
performance objectives.

o items and activities necessary to support the determination of
whether the performance objectives will begfet, including
collection of data to characterize the site or performance of
engineered barriers, and

o items and activities in the preclosure phase that could.affect
post-closure performance.

[The-identification-of-the-barriers-on-the-Q-iist-is-reiativeiy-simpie
for-the-post-ciosure-phase-since-there-are-so-few.--identification-of
activities-reiated-to-these-barriers-is-more-difficuit-as-the-sctiv-
4ties-to-be-considered-inciude;-for-exampie;-charaeterization-of-the
site;-design-activities;-construction-and-fabrication-and-testing-of
engineered-barriers-inciuding-waste-package;-and-specific-work-activ-
ities-sueh-as-driiiing;-inspecting;-and-data-reduction.]

The broad performance objectives for waste isolation provide DOE with
some flexibility in allocating credit among the various components of
the natural and engineered barrier systems to meet each objective.
For example a 300 to 1000 year lifetime for the waste package might
be achieved by a combination of performance from each of the
components in the waste package or by a single component, such as the
canister. The allocation of performance among the various components
of the natural and engineered barrier system for each performance
objective will provide the basis for determining which barriers may
be important to waste isolation. Performance assessments shall be
conducted on these barriers to ascertain that those relied on will
meet the waste isolation and containment performance objectives of 10
CFR Part 60. [BeE-is-expected-to-aiiocate-performance-among-barriers
based-on-avaiiabie-data-before-site-characterization-beginsr] The
initial allocations of performance will provide a basis for
determining what site characterization testing will be needed. The
initial allocation of performance among the barriers is likely to
change based on the results of performance assessments using data
collected during site characterization: [Performance-aiiocation7-data
coiieetion;-and-performance-assessments-may-itke1y-be-an-iterat4ve
process.]
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It is expected that most of the data collected during the site char-
acterization phase can potentially be used in the license applica-
tion performance assessments. During the early phase of character-
ization in particular, when little is known about the site and the
importance of data characterizing it, most data collection activ-
ities should be controlled under Aubpart G. There may be cases,
however, where it is known that data are not needed for performance
assessments, or will be duplicated under Subpart G. For example,
scoping tests or tests to examine the feasibility and appropriate-
ness of a data collection technique may not need to be performed
under Subpart G if tests for collecting similar data are planned.
LPrtor-tc-and-dtring-the-eariy-phases-of-site-characterization -when
the-reiative-importance-of-items-and-activities-to-waste-isoiation-is
not-known;-aii-act4vit4es-B8E-pians-for-charaeterization-of-barriers-
as-we&i-as-those-barriers-themseives-shotid-be-covered-by-a-ie-EFR-6e
Subpart-6-QA-program.--At-the-time-of-the-iicense-nppiitation;
specifie-barr4ers-may-not-need-to-be-on-the-Q-*ist-if-they-wiHi-not
be-rei4ed-on-to-meet-the-system-performance-objectives-and-if-they
wii-not-detract-from-the-performance-of-those-berriers-which-wiii-be
reiied-on.--This-wiri-onty-be-evident-after-extensive-data-are
coiiected-and-anaiyzed-in-performance-assessmentsr--Jntii-that-timt;-it
is-prudent-to-consider-ai--4tems-re4ated-to-post-ciosure-performance
and-for-which-characterization-activities-are-pianned-to-be-important
to-waste-isoiation--These-characterization-activities-aiso-are
cons4dered-important-to-waste-isointion-and-shovid-be-treated-as-sech:
Faiiare-to-appiy-QA-4n-a-manner-commensurate-with-the-potentiat
4mportance-of-an-item-or-activity-may-adverseiy-affect-the-eredibiiity
of-information- sed-in-the- icense-appiicat4on.]

(fn-determ4ning-wh4ch-barr4ers-are-important-to-waste-soisation-and
how-much-each-contr4butes-to-performanee;-the-06E-shouid-ttiiize-es-a
basie-reference-the-gaidance-given-in- te-NRE-staf fs-u~raft-6eneric
fechnicei-Position-on-ticensing-Assessment-Methodoiogy-for-High-tevei
Waste-6eoiogic-Repos4tor4esU-(USNR6;-i984l.--This-document-presents
information-on-the-ident4fication-of-credibie-seenarios;-determina-
tion-of-the-Hikeiihood-of-these-seenarios;-deveiopment-of-conceptuai
modeis-that-describe-the-scenarios;-formuiation-of-mathematicai-modeis
that-ere-consistent-with-the-conceptuai-modeis;-incorporation-of-data
and-associated-tncertainties-into-the-namericai-modeis,-assessment-of
the-consequences-of-the-seenarios;-and-the-compar4son-of-the-rescits
with-ntmericai-performance-objectives.I



21

5(6].4 Staff Information Needs

Q-list items and activities should be identified for staff review in
the license application and in the SCP and SCP updates [prior-to-con-
ducttng-reiated-work-or-psrehastng-re&ated-4tems-and-services7--Boring
operation;-systems-important-to-safety-may-inciede-the-ventiiation
system;-waste-transport-system;-instrnmentation;-the-eiectr4cai
system;-and-the-rock-sapport-systemr--After-empiacement-of-the-wastes
there-ere-var4ous-components-or-systems-that-are-iikeiy-to-be-important
to-isoiation;-such-as-the-waste-form;-backfi'i,-waste-paekage;-and
naterai-barriers?--Major-site-characterization-activities-to-be-on
the-Q- ist-inciede-waste-package-and-backftii-tesffing;-borings;-and
in-situ-testing-at-depth.)

(a) License Application

DOE [shouid] shall submit with the license application a
description oTftFe QA plans to be applied to items and activities
during construction, the period of operations, and performance
confirmation. A final list of items and activities important to
safety or waste isolation should be provided with the description
of the 10 CFR 60 Subpart G QA program as part of the license
application [10 CFR 60.21(c)(4)]. Analyses to identify systems,
structures, and components important to safety shall also be
provided in the license application (10 CFR 60.21(c)(1)(ii)(E)
and 60.21 (c)(3)]. (B8E-shoatd-farnish-informat4on-sapporting
deveiopment-of-the-finai-Q-iist-and-the-appiicabie-i8-6FR-68
Subpart-6-QA-program-in-the-periodic-SEP-updates-so-that-the
staff-wii-be-thoroughiy-famiiiar-with-the-content-of-the-iist
prior-to-the-iicense-appiication:]

(b) Site Characterization Plans

Prior to submission of the license application, DOE is required
to submit a site characterization plan. In order for the NRC
staff to identify licensing issues early so that they may be
resolved by the license application, the methodology for
determining the scope of items and activities important to
safety or waste isolation, a preliminary Q-list, and a
description of the 10 CFR 60 Subpart G QA Program applicable to
items and activities on the Q-list for the site characterization
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phase should be provided. (Whfie-changes-in-the-ievei-of-detafi
and-content-of-the-Q-iist-are-iikeiy-to-cetr-between-the-SEP
and-the-iicense-appiieation-based-on-an-increased-ievei-of
knowiedge-and-matarity-of-design;-B8E-shocid-provide-a
provisionai-Q-4ist-in-the-SP-based-on-avaieabie-4nformation.]
This provisional R-list should include items and activities
important to safety and waste isolation and should be supported
by conservative analyses to assure all-potential items and
activities are identified at least at the system and major
component level. As the design matures and more Information is
collected, items may be removed from or added to the Q-list.
Changes of this type are expected and should be documented with
supporting analysis and rationale. The process for refinement
of the preliminary Q-list based on design advancements, data
collection and analyses should be identified in the SCP to
support the staff's evaluation of the QA plans. The staff will
periodically review the process for adding and removing items
from the Q-list to assure that it is adequate and reliable rather
than review every change to the list. [ft-is-important-to
empha-size-the-need-for-conservattsm-4n-deveioping-the-provisionai
Q-iist.--information-on-items-and-activities-which-are-added-to
the-Q-iist-after-site-eheracterization-activities-begin;-that
was-not-coliected-under-a-ie-eFR-66-Subpart-6-QA-program;-may
not-be-adequate-to-support-iicensing.]

[it-may-be-difficuit-to-determine-what-items-and-activities-wiii
be-important-to-safety-prior-to-site-charaeterization-due-to
iimited-site-data-and-design-detaii:--With-the-iimited-data-base
avaiiabie-at-this-time;-appiication-of-a-rigorous-probabi~istic-
anaiysis-may-not-be-practicabie7--Accident-seenarios-incIuding
initiating-events-as-wei*-as-dose-conseqmences-for-accidents
wiii-therefore-need-to-be-4dentified-and-estimated-using
conservative-engtneering-judgment7--The-avaiabie-information
base-may-inciede-data-co iected-and-anaiyzed-for-other-simiiar
activities;-such-as-externai-events-for-reactor-faciiities;
design-basis-accidents-for-independent-spent-fuei-storage
instaiiations-(fSF5is)-and-refaeiing-operations-at-nuciear-power
p$ants-where-these-can-be-shown-to-appiy-directiy-to-the-high-
ievei-waste-faciiity.--Aithough-the-repository-operationai
system-represents-a-new-and-anique-nuciear-faciii ty;-comparisons
can-be-made-with-simiiar-n---ear-faci-ities-ih-order-to-faciiitate
knowiedgeabie-decisions-and-avoid-dupiication-of-effort:---se
of-anaiyses-for-simiiar-facifities-shouid-be-carefaiiy-condtcted
and-the-information-obtained-shoaid-be-rigoroasiy-examined-to
assure-that-key-differences-in-faeiiities-have-not-been
averiooked7]
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data or analyses cannot be easily measured or evaluated in the
final product, such as welding and heat treatment, Eshovid] shall
be controlled as prescribed by Criterion IX of 10 CFR 50 Appendiix B.

o The degree to which functional compliance can be demonstrated by
inspection or test. Proof of the quality of a component can
sometimes be demonstrated by inspection and/or testing of a
final product. In such cases, the in-process control program
may be reduced. The limiting case is whether an end product
test can properly assess the degree of compliance to quality
requirements and thereby eliminate the need for in-process
control.

o The quality history and degree of standardization of the item or
test. If a manufacturer or organization has been producing a
particular standard item or conducting a standard test for a
long period and if the quality history of the item or test
indicates acceptable performance, QA measures may be [applied]
tailored to that item or test to reflect the demonstrated
performance. Conversely, if certain characteristics are
determined to be unsatisfactory based on operational data,
additional QA measures may be required to assure that
experienced deficiencies are identified and corrected or
controlled.

In implementing the above guidance for items important to safety, the
amount and types of inspection, testing, and record keeping will be
the most variable measures in the grading program. The following
examplets] of how grading can be accomplished are helpful in
interpreting the guidance given above. [Assume-that-a-standard
Commerciai-grade-radiation-detector-4s-ased-in-the-pre-ceostre-phase
as-one-of-severai-indicaters-that-an-aee4dent-has-occurred-and-that
safety-systems;-such-as-the-ventiiation-system;-need-to-be-activated-
if-this-detector-is-important-to-safety-due-to-the-function(s)-it
performs;-the-des4gner-working-tnder-the-ie-EFR-66-Sabpart-6-QA
program-wouid-need-to-review-the-information-suppiied-by-the
manufacturer-on-the-range;-accuracy;-power-requtrements;-environ-
mentai-conditions-under-which-the-specific-radiation-detector-wi4
operate-and-other-pertinent-information-about-the-device-and-its
ase-to-determine-itts-acceptabiiity-for-the-4ntended-appIication:
foliowing-this-review,-the-des4gner-woaid-confirm-that-the-availabie
instrument-wouid-be-saitabie-for-its-applteation-4n-the-faciiity;-or
make-revis4ons-to-the-des4gn-to-accommodate-the-instrament:--After
specifying-or-referencing-the-necessary-requirements-in-the-purchase
order,-a-receipt-inspection-wouid-be-conducted-to-assure-that-the
instrtments-received-were-in-accordance-with-the-.perchase-order7
After-receipt;-the-instrument-wouid-be-instaiied;-caiibrated;-tested;
and-maintained-in-accordance-with-the-requirements-of-the-manufacturer

MMMMMMUM�
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and/or-designer.--The-repository-designer-and-constructor-shocid-have
the-requ4red-Subpart-6-QA-programs-in-piace-for-the-work-that-they
performed-on-the-device-and-for-seiecting-and-aaditing-the-stppiper;
whiie-the-manofacturer-of-the-device-may-oniy-impiement-a-portion-of
a-Subpart-6-QA-program:--The-specific-controis-seiected-by-the
designer's-and-constructor's-organizations;-aiong-with-the-manu-
facturer's-standard-controis -coaid-suffice-

As-a-eontrasting-exampie;-the-hoist-used-to-transport-waste-packages
ean-be-considered7--if-faiiure-of-the-hoist-had-the-potentiai-for
contriboting-to-an-off-site-dose-of-8.5-rem-or-greater-hnd-assoranee
was-needed-that-such-a-faii re-wouid-not-occur7--EssentiaiHy-aii
eiements-of-the-5Sbpart-6-QA-program-might-be-'app ied-to-the-design;
fabrication;-instaiiation;-and-inspection-of-the-hoist?--The
manofactcrer-of-the-hoist-might-be-required-to-estabiish-4ts-own
Subpert-6- A-program-incicding-aii-eiements-of-Appendix-B;-wbth
4n-process-inspections;-design-reviews;-training-programs;-ete?--Aiso
the-purchaser-wouid-probabiy-condcet-surveiiiances -source-inspections;
and-aadits-of-the-hoist-manafacturer-to-assere-that-the-QA-program
was-being-carried-out-properiyg--Numerous-detaiied-and-compiex
inspections-might-be-required-to-assare-that-the-deviee-were-safe-and
reIiabie:--The-records-asseciated-with-these-activities-wouid-be
extensive.]

For items and activities important to waste isolation, QA measures
should not be significantly graded in the early phases of site
characterization. The characteristics of individual components or
phenomena of the natural or engineered systems are not well known
prior to extensive data collection and analysis and their contribu-
tion to meeting the numerical performance objectives of 10 CFR Part
60 cannot be confidently established at that time. Until a defensible
basis for grading QA measures can be established, a conservative
level of QA should be applied to testing and design of barriers in
the event that subsequent data analyses show them to be important in
meeting the isolation and containment requirements of 10 CFR Part 60.
Some flexibility in this approach may be permitted if conservative
performance goals are established for individual components or
phenomena and for routine or simple tests or components.

During the field investigations, the amount of inspection and control
that is placed on the various activities may vary due to the.
complexity of the tests and the amount and importance of the informa-
tion to be collected. If, for example, a boring is planned for the
sole purpose of obtaining an additional ground water level measure-
ment to confirm existing gradients, it may not be necessary to place
a large number of controls on the drilling of thi.s boring; for
example, a full-time inspector may not be required to observe the
drilling. If, on the other hand, the purpose of the boring was to
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obtain accurate measurements of the orientation of joints and
fractures, and to obtain ground water samples for chemical analysis,
the controls which should be imposed would be more stringent. The
drilling rig may need to be inspected prior to operation to assure
that the appropriate equipment and procedures were in place to
achieve the desired objective. Any drilling fluid introduced into
the hole would likely be analyzed and have a tracer added, and
controls might be placed on the types of additives which could be
used in the hole. In this example, it would be likely that a full-
time inspector would be on the drill site to assure that all proce-
dures were followed and documentation completed. Boring completion
and testing of this hole should be documented in f detailed series of
field reports. In both cases, the NRC staff would expect documenta-
tion.showing that information was obtained correctly. However the
level of effort would be considerably different for these two
situations.

671J.0 SUMMARY

This GTP provides guidance on approaches the staff considers acceptable for
identifying items and activities within the scope of the 10 CFR 60 Subpart G QA
program. It also gives guidance on how to apply QA to these and other items
and activities in order to demonstrate compliance with the requirements of
10 CFR Part 60. DOE [shouid] may use PRA techniques, to the extent practicable,
to identify items and activities important to safety. DOE should identify
barriers important to waste isolation and their related activities based on
performance allocation and performance assessments. The final Q-list should be
contained in the description of the 10 CFR 60 Subpart G QA program included in
the license application and a provisional Q-list should be presented in the

i SCP. The provisional Q-list should be based on available data, engineering
judgment, and conservative assumptions. In addition to addressing items and
activities on the Q-list, DOE should apply an appropriate level of QA to
non-Q-list items and activities that will be needed to support other licensing
requirements, such as those in 10 CFR 60.131 for radiological protection of
workers. DOE may apply graded QA measures to items and activities on the
Q-list based on the criteria in NQA-1 Appendix 4A-1 (ANSI/ASME, 1986) when
information is available to support such grading.
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APPENDIX A

GLOSSARY
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Accessible environment: (1) The atmosphere, (2) the land surfaces, (3) surface
water, (4) oceans, and (5) the portion of the lithosphere that is outside the
controlled area (10 CFR 60.2). The overall system performance for the geologic
repository is calculated at this boundary.

Activities are deeds, actions, work, or performance of a specific function or
task. In the HLW geologic program, the 10 CFR Part 60 Subpart G QA program
applies to activities related to all systems, and structures, and components
important to safety, and to the design and characterization of barriers
important to waste isolation. These activities include: site
characterization, facility and equipment construction, facility operation,
performance confirmation, permanent closure, and decontamination and
dismantling of surface facilities as they relate to items important to safety
and barriers important to waste isolation (10 CFR 60.151). For example, site
characterization activities related to waste isolation may include waste
package and exploratory shaft testing, and performance assessments. Activities
such as [control-of] designing, purchasing, fabricatin, inspecting, and main-
taininq are specified in the QA program required by I0CFR 50 Appendix B, and
do not need to be identified as part of the Q-list.

Backfill: Material used to fill access tunnels, shafts, and other openings,
excluding waste emplacement holes, and forming part of the underground
facility. (An example is bentonite clay mixed with crushed rock and secondary
minerals used to fill repository drifts).

Barrier: means any material or structure that prevents or substantially delays
movement of water or radionuclides (10 CFR 60.2).

Consequence analysis: A method by which the consequences of an event are
calculated and expressed in some quantitative way, e.g., money loss, deaths, or
quantities of radionuclides released to the accessible environment.

Containment: means the confinement of radioactive waste within a designated
boundary (10 CFR 60.2).

t6redibie-event-ror-credibie-acedtent--refers-to-an-event-or-accident-scenario
which-is-suffictentiy-tikeiy-to-warrant-consideration-in-design-of-the-geoiogic
repositoryr3

Design means (1) specifications, plans, drawings blueprints, and other items of
like nature; (2) the information contained therein or (3) the research and
development data pertinent to the information contained therein.
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Design basis: Information which identifies: a) the specific functions to be
performed by the structures, systems, or components of a geologic repository;
b) assumptions regarding design controlling parameters; c) the specific
parameter values selected as a basis for the design; and d) the supporting
rationale for assumptions and parameter value selection.

[Besitn-basis-accidentSt-are-postuiated-accidents-that-need-to-be-considered
¶n-design-of-a-structere;-system;-or-coinponent-of-the-repository-to-assure
adequate-protect4on-of-pubiic-heaith-and-safety-and-the-enwironment ]

Design process: An iterative process of developing a geologic repository
design from the preliminary stages where the level of uncertainty in design
inputs is high, to a final stage where the level of uncertainty is low enough
to meet established performance criteria.

Engineered barrier system: The waste packages and the underground facility (10
CFR 60.2). The maximum radionuclide release rate is measured at this boundary
(10 CFR 60.113(a)(1)(ii)(B)).

Finding: NRC assessment of compliance-or noncompliance-with a specific
requirement. A finding addressing a numerical performance objective will be
reached after the following are weighed; the results of a reliability analysis
and the laboratory and field tests upon which it is based, expert opinion, and
empirical studies.

Geolocic 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).

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).

High-level radioactive waste (HLW): (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).

Items and activities important to safety: includes those engineered structures,
systems, and components and related activities essential to the prevention or
mitigation of an accident that could result in a radiation dose to the whole
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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).

Items and activities important to waste isolation: includes the site, engineered
barrier system, seals for shafts and boreholes, seals, and any other items and
related activities which are relied on for achieving (may-contribcte-to
demonstrating-that] the performance objectives in 10 CFR 60 Subpart E. [wish
be-metr]

Licensing assessment: An assessment of whether a license application complies
with all of the requirements that it purports to meet. For this program it is
the sym of the individual findings for each of the requirements of 10 CFR Part
60.

Non-mechanistic failures: Postulated failures which are not based on
previously observed modes or mechanisms but which are assumed to provide
conservatism in risk assessments.

Packing: The material that is placed in the waste emplacement hole in the
annular space between a canister or overpack (if one is present) and the host
rock. The packing is a component of the waste package which serves to control
the release of radionuclides from the waste package by sealing against water,
modifying the water chemistry, sorbing or retarding the transport of
radionuclides or by establishing other improvements in environmental
parameters. (An example is a mixture of bentonite clay and crushed rock placed
in the annulus between the overpack and host rock).

Performance assessment: The process of quantitatively evaluating component and
system behavior, relative to containment and isolation of radioactive waste, to
determine compliance with the numerical criteria associated with 10 CFR Part
60.

Performance allocation: This term applies to the process of deriving subsystem
and component performance goals from performance objectives. A systematic
process of assigning confidence levels with their desired, associated
performance goals for the mined geologic disposal systems, subsystems, and
components.

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).
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Performance goals: The numerical values of performance assigned to the mined
geologic disposal system, its subsystems, or components of its subsystems.
Achievement of performance goals is evaluated using performance assessments,
primarily to guide testing and design. Performance goals may be changed as
characterization, testing, and design progress, whereas performance objectives
remaning fixed by regulation.

Quality assurance: Those planned and systematic actions necessary to provide
adequate confidence that the geologic repository and its subsystems or
components will perform satisfactorily in service. Quality assurance includes
quality control, as defined below.

Quality control: Those quality assurance actions related to the physical
characteristics of a material, structure, component, or system which provide a
means to control the quality of the material, system, structure, or component
to predetermined requirements (10 CFR 60.150).

Q-list: as used in the geologic repository program, is a list of structures,
systems, and components important to safety, barriers important to waste
isolation and related activities that must be covered under the QA requirements
of 10 CFR 60 Subpart G.

Reliability: The probability that a system or component, when operating under
stated environmental conditions, will perform its intended function adequately
for a specified interval of time.

Reliability analysis: An analysis that estimates the reliability of a system
or component.

Risk: A measure of the probability and severity of adverse effects
(consequences); the expected detriment per unit time to a person or population
from a given cause.

Risk analysis: An analysis that combines estimates of the probabilities of
scenarios with estimates of the consequences of those scenarios, while
considering the uncertainties associated with both.

Scenario: An account or sequence of a projected course of action or event.

Scenario analysis: The process of identifying scenarios and estimating the
pro ability of their occurrences.

Site: The location of the controlled area (10 CFR 60.2).
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Site characterization: The program of exploration and research, both in the
laboratory and in the field, undertaken to establish the geologic conditions
and the ranges of those parameters of a particular site relevant to the
procedures under this part. Site characterization includes borings, surface
excavations, excavation of exploratory shafts, limited subsurface lateral
excavations and borings, and in situ testing at depth needed to determine the
suitability of the site for a geologic repository, but does not include
preliminary borings and geophysical testing needed to decide whether site
characterization should be undertaken (10 CFR 60.2).

Site characterization plan: A general plan for site characterization
activities for a candidate site for a high-level waste repository, as required
in the Nuclear Waste Policy Act and 10 CFR Part 60.

System or component performance: How each element or a combination of all
elements of the engineered barrier system of the geologic repository
contributes to meeting the numerical performance objectives set forth- in 10 CFR
60.113.

Waste packa e: The waste form and any containers, shielding, packing and other
absorbent materials immediately surrounding an individual waste container (10
CFR 60). The minimum waste package containment time is calculated at this
boundary [10 CFR 60.113(a)(1)(II)(A)].

Unrestricted area: Means any area, access to which is not controlled by the
licensee for purposes of protection of individuals from exposure to radiation
and radioactive materials, and any area used for residential quarters.
Underground facilit : The underground structure, including openings and
backill materials, but excluding shafts, boreholes, and their seals (10 CFR
60.20).

Waste form: The radioactive waste materials and any encapsulating or
stabilizing matrix (10 CFR 60.2).


