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REVIEW OF DRAFT COMPLIANCE DETERMINATION STRATEGIES
ON REGULATORY REQUIREMENT

"EXAMPLES": FLOODING, MINING REGULATIONS, AND NATURAL RESOURCES

BACKGROUND

This review considered the following aspects of the draft Compliance
Determination Strategies (CDS):

1. Compliance with the draft CDS procedural guidance in both content
and format.

2. Consistency in style, content and format among the draft CDSs.

3. Adequacy of the draft procedural guidance.

4. Acceptability of the procedural guidance to the technical staff.

5. Technical completeness.

The review is separated into a "general" section which provides comments
applicable to all the draft CDSs and a section for comments specific to each of
the draft CDSs. Where considered useful, options and recommendations are
presented concerning possible changes to the draft procedural guidance. Within
each section, comments are further subdivided into content, format and editorial
subsections.

GENERAL

The comments which follow are applicable to all of the draft CDSs.

CONTENT

1. None of the draft CDSs presents a CDS Text which corresponds to the
guidance. To promote an understanding of this comment, the following
quotes are from that guidance.

From "Guidance for Developing Compliance Determination Strategies (May
21, 1991, Draft)":

"The overall CDS description should be divided into descriptions of
each type of CDS selected for the subject regulatory requirement
(i.e., Type 2, 3, 4, and 5). No CDS needs to be developed for the
Acceptance review (Type 1) since a standard strategy will be developed
and documented in the License Application Review Plan (LARP) that is
applicable for all Regulatory Requirements (RR). In the individual
descriptions, the applicable specific reviews, tests, or analyses
should be identified. The specific reviews should indicate generally
what information will be reviewed.'
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From the draft CDS Synopsis Report proposed CDS Text:

"In a numbered list, a brief description of each type of review as
tailored for the strategy for NRC determination of compliance with the
subject REOP set. Specific reviews, tests, models, etc. may be
identified if (a) they are standard practice (e.g., design or
readiness reviews), (b) they now exist or (c) they are described in
current NRC or CNWRA plans. Begin with the least
comprehensive/demanding type of review and order the descriptions in
increasing comprehensiveness. Each description will identify the
specific REOP(s) to which it applies. Consideration is to be given
ONLY to the strategy for LA review (i.e., the post-application
submittal period).

There are several specific issues of variance with the guidance as
noted below.

a. All the draft CDSs present a description of the Type 1, or
Acceptance review. The guidance specifically states that this is
not necessary since guidelines for the Acceptance review will be
presented in the LARP. The Center considers it useful to review
the guidance to see whether, in fact, the nature of the Acceptance
review can be specified in a general statement in the LARP in such
a manner that the requirements of the F&CRG can be taken into
account. The three draft CDSs are similar but not exactly alike
in their description of the Acceptance review.

b. All the draft CDSs place Type 3, 4, and 5 reviews under the
heading of "Technical Review". Page 7 of the procedural guidance
for type selection identifies Type 3, 4, and 5 reviews as
"Compliance reviews". Either method is acceptable; however, the
Center recommends identifying the discussions of these Type 3, 4,
and 5 parts of the review by individual subheadings.

c. None of the draft CDSs presents the numbered list specified by the
guidance.

d. None of the draft CDSs presents the "specific reviews, tests, or
analyses" expected to be used during compliance determination. As
discussed in the quote from the draft Synopsis above, when these
reviews, tests, models, etc. are standard practice, exist now, or
are described in current NRC or CNWRA plans, they should be
included in the CDS since they ensure that the needed evaluations
will fit within the scope of the CDS. The identification of these
items, if feasible at the time of CDS development, will support
integration of the individual Compliance Determination Methods
(CDM) within the CDS at a later time. In considering this
comment, it should be remembered that the intent of the CDS is not
to specify how these reviews, tests, or analyses will be used
during compliance determination, but rather just to identify them.
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e. None of the draft CDSs identifies the specific Regulatory Elements
of Proof (REOP) which are associated with each of the review types
specified for the RR. In considering this comment, the Center
notes that individual REOPs within an RR may be assigned any
review method so long as that review method is not more
comprehensive than that assigned to the RR overall. Carrying out
this part of CDS development ensures that each REOP is considered
in the CDS and that the entire RR has been properly evaluated. It
also provides important background upon which to build the CDMs
which will be associated with each of the REOPs. Leaving this
step out would seem to leave undone an important part of the
evaluative process necessary to develop the strategy in a manner
which is thorough and which is likely to provide staff the needed
guidance for development of CDMs. Completing this effort supports
the portion of CDS development discussed in comment 4d above

2. None of the draft CDSs has developed the "Rationale for Strategy".
There appears to be a difficulty in separating the rationale developed
in support of the "type selection" from that associated with the
overall CDS. This could be clarified if the specific reviews, tests,
or analyses associated with each REOP were included in the CDS Text.
The "Rationale for Strategy" then becomes a justification for the
selection of the particular reviews, tests, or analyses. In this
respect, it becomes clearer that the "Rationale for Strategy" is
different from the "Rationale for Strategy Type".

FORMAT

1. The draft CDS Synopsis Report states that the "Compliance
Determination Strategy Text" should begin with a lead in phrase such
as: "The NRC will pursue a License Application review strategy for
this Regulatory Requirement that is comprised of the following:".
None of the draft CDSs provide such a lead in phrase. While this is
strictly a matter of format, it does promote a consistency of style
for the CDSs.

2. As opposed to the format proposed in the draft CDS Synopsis Report,
each of the draft CDSs begins the CDS Text with a paragraph "I. Review
StrategY" followed by a subparagraph titled "PurDose:". The "Purpose"
subparagraph may be a useful addition to the Synopsis Report; however,
the information contained within it is addressed within the expected
contents presented in the draft Synopsis Report.

3. The "References" sections of the draft CDSs are not utilized properly.
In all of the draft CDSs, reference is made to the Format and Content
Regulatory Guide (F&CRG) but it is not included in the "References"
sections. Only the draft CDS on Naturally Occurring Materials lists
references in the correct format specified on the draft Synopsis
Report (by tens). Within the draft CDS for Naturally Occurring
Materials, the References field does not contain the requested
information. The Center notes that when the analysts specify the NRC
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RIDS, Center TDI or Center correspondence control number, the
appropriate information will be retrieved from the database, to
include the document title. None of the draft CDSs has provided
"References for Strategy Rationale".

4. Line five of the draft Synopsis Report requires a statement of the
Topic of the CDS. Assuming that the CDS topic is to consist of a
brief statement composed of a combination of the type of CDS and
something similar to the RR Topic, the specified 80 characters may not
be enough. The Center proposes using a statement of the CDS type and
the RR PASS ID. For example; Safety Review of RR0080. Since the
draft Synopsis Report already states the title of the RR at the top of
the same page of the report, and since the RR number is part of the
CDS PASS ID, this should not result in any confusion concerning the
identification of the associated RR.

EDITORIAL

1. None of the draft CDSs uses the actual title of the associated RR as
developed for the RR/REOP Report (WSE&I Intermediate Milestone No. 20-
3702-031-103, Correlation of Regulatory Requirements and Regulatory
Elements of Proof for 10 CFR Part 60). These titles should be used to
promote consistency in SRA-related products.

2. Since "CDS type" is synonymous with "License Application review type",
the Center recommends taking the parenthetical phrase (LA Review) out
of the procedural guidance wherever it appears. It makes the guidance
seem wordy.
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SPECIFIC COMMENTS - DRAFT CDS FOR RROO80 "IMPORTANT TO SAFETY - MINING
REGULATIONS"

CONTENT

1. The "Rationale for Strategy Type 3" should contain the words "(LA
Review)" after the word "Strategy" in order to match the Synopsis
format. Additionally, there is no specific discussion of the
characteristics of the RR which make it "safety/isolation" related as
specified in the draft Synopsis Format. Finally, the analyst(s) names
and the date(s) of the analysis are not provided at the end of the
rationale as required by the draft Synopsis Report.

2. Under "Review Strategy" in the "Purpose" section, the wording seems to
suggest that to deal properly with 10CFR60.131(b)(9), only structures,
systems, and components important to safety shall be reviewed. This
concept seems to be different from the intention of the rule. The
rule states that "...the design of the geologic repository operations
area (GROA) shall nevertheless include such provisions for worker
protection as may be necessary to provide reasonable assurance that
all structures, systems, and components important to safety can
perform their intended functions". Provisions for worker protection
shall be extended to the design of those structures, systems, and
components in the GROA, both important to safety and not important to
safety, which may lead to an inability of those GROA structures,
systems, and components important to safety to perform their intended
functions.

3. In the "Acceptance Review" section, statements are made that a
" ... review will be conducted to ensure that information presented in
the License Application is complete" and that "it is assumed that the
information ... " If it is determined that an "Acceptance Review"
section should be in the individual CDS rather than the LARP, this
section should state that the information will be evaluated for
completeness against the F&CRG and the LARP and that these documents
give guidance to assure that the organization of the information is
adequate.

4. Item 1 under "Technical Review" should address the review of those
GROA structures, systems, and components which are not important to
safety themselves but which impact the worker protection that may
affect the ability of structures, systems, and components important to
safety to perform their intended functions.

5. The last line of Item 1 under "Technical Review" refers to "standard
mining practice". The Center recommends changing this to "accepted
mining practice" since there are few standards per se in this area.

6. Under the "Technical Review" section of the draft CDS, the statement
is made that the "...safety review is not expected to involve
elaborate independent analysis by the reviewer other than simple
verifications requiring the use of handbooks and/or standard
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formulas." In the "Guidance for Selecting the Type of LA Review
Strategy... (April 26, 1991, draft)" the discussion of the "Safety
review" does not address the conduct of these types of calculations;
however, under the discussion in this guidance of the "detailed Safety
review and comparison to confirmatory analyses" reference is made to
confirmatory analyses which "might range from simple calculations... ".
The question arises whether the type of effort presented in this draft
CDS makes it a Type 4 CDS. The Center believes that the constraints
on the types of effort which are subsumed within the "Safety review"
should be clarified in the procedural guidance, and that the conduct
of simple calculations should be included within the scope of a Safety
review.

7. Under the "Technical Review" section of the draft CDS, the statement
is made that "...it is expected that the reviewer will have acquired
an independent information base in addition to that provided by DOE in
its license application". In the draft procedural guidance, under the
description of the Type 5 review, it is stated that this "...type of
review might also further supplement the detailed Safety review by
confirming some of the LA data or descriptions of conditions or
processes by comparing to data collected by the staff...". This
statement could imply that the type of CDS discussed in this draft CDS
is, in fact, a Type 5. The Center believes that the constraints on
the types of effort which are subsumed within the "Safety review"
should be clarified in the procedural guidance, and that the
acquisition of an independent database by the staff goes beyond the
guidance for a Type 3 review. There does not appear to be
justification in the draft CDS for acquiring an independent
information base.

FORMAT

1. The sixth line contains the PASS ID and Topic for the RR, not for the
CDS as the draft Synopsis Report specifies. A recommendation would be
"RR0080/NS0001 -- Safety Review of RROO80".

EDITORIAL

1. Remove the word "FOR" from the title line.

2. The second line, "TOPIC OF THE REGULATORY REQUIREMENT", does not
contain the actual title of this RR.

3. The words "Safety Review" in the ninth line should not be underlined.

4. The "References for Strategy (LA Review) Type Rationale" field should
contain the word "None" if no references were cited.

5. Item 2 under "Technical Review" has commas missing in the second line.
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SPECIFIC COMMENTS - DRAFT CDS FOR RR2002 "ADVERSE CONDITION - FLOODING"

CONTENT

1. The Center concurs in the assignment of a Type 4 CDS to this RR;
however, it appears that this assignment may have been made on the
basis of an incorrect interpretation of the RR itself. The RR is
based on 10CFR60.122 which addresses postclosure issues only, whereas
the draft CDS emphasizes preclosure concerns. As a consequence, the
draft CDS appears to place undue emphasis on surface floodwaters being
conveyed to the underground repository through open shafts and
underground access openings. The Center believes that this RR is
intended to consider scenarios in which floodwaters are either
impounded or routed by man-made modifications to the local watershed
in such a manner that percolation of surface waters to the repository
through existing fast pathways is so greatly enhanced that inundation
of the repository will occur.

2. The first paragraph of the "Rationale for Strategy Type 4" states that
the staff position is that the Potentially Adverse Condition (PAC) for
flooding exists at Yucca Mountain. Should this statement be a part of
the CDS?

3. The first and fourth paragraphs of the "Rationale for Strategy Type 4"
state that there "...is a high risk of noncompliance..." and that the
"...staff does not believe it is likely...". These statements may be
too unequivocal regarding the presence and attendant risk levels of
the related concerns. Such strong wording should, as a minimum, be
supported by references. If appropriate references cannot be
provided, then reasons should be presented why the discussion of these
topics belongs in the type selection process. It should be considered
if these statements belong more appropriately in the CDS Text.
Alternate wording could be "there may be" or "there is currently
thought to be" a high risk of noncompliance, and "the staff does not
currently believe it is...".

4. The first line of the second paragraph of the "Rationale for Strategy
Type 4" should have the word "potential" inserted between the words
"effect:" and "inundation" to reflect that inundation is not a

certainty. Additionally, the first and second sentences of this
paragraph could be combined and altered to provide a clearer statement
of the adverse effect as follows: "potential inundation of the
underground facility resulting from flooding of unprotected or
improperly sited shafts and underground access openings."

5. The second line of the third paragraph of the "Rationale for Strategy
Type 4" should have the word "possible" inserted between the words
"isolation" and "compensating" to reflect the fact that compensating
favorable characteristics do not necessarily exist. Additionally,
this sentence could be reworded to provide a clearer statement as
follows: "This RR has associated with it two key technical
uncertainties: (1) the effects of flooding on waste isolation,
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possible compensating favorable characteristics, and (2) debris flow."
These key technical uncertainties should then be explained in more
detail.

6. The concepts and importance of "debris flow" and "debris transport" as
presented in the third paragraph under "Rationale for Strategy Type 4"
are not clearly explained. It is increased surface water levels that
are of concern.

7. While it is important to address the staff's concern for the
consequences of flooding, the statement in the last paragraph of the
"Rationale for Strategy Type 4" that "the staff does not believe it is
likely that the applicant will demonstrate compliance by showing that
flooding does not adversely affect the waste isolation or that
flooding is adequately compensated for by favorable conditions" may be
presumptuous. It is not possible to presume what the DOE design
strategy will be at this time.

8. The last paragraph of the "Rationale for Strategy Type 4" states that
"independent review procedures will also be required for the
applicant's analysis of debris transport". This statement would seem
to make this CDS a Type 5 under definitions provided in the draft
procedural guidance.

9. The last sentence of the last paragraph of the "Rationale for Strategy
Type 4" is confusing in that it states that "...the staff expects to

adopt existing hydraulic modeling techniques although no standard
techniques presently exist". The Center recommends clarifying this
statement.

10. With respect to the first paragraph under the "Purpose" section, it
would seem that the complexity of the analysis (i.e., whether the CDS
should be a Type 3 or a Type 4) depends on DOE's design. If the
statements of consideration suggest that the design preclude massive
inflows of water, but the regulation allows the design to accept large
inflows of water as discussed in this paragraph, is there a
contradiction which should be resolved before selection of a CDS Type?

11. The last sentence of the first paragraph of the "Purpose" section
should be reworded as follows in order to clarify its intent: "If the
Department of Energy (DOE) chooses such a demonstration, ... ".

12. In the first line of the first paragraph of the "Technical Review"
section, the phrase "and a detailed Safety review" should be inserted
after the word "Safety review" to accurately state the nature of the
CDS for this RR.

13. The first line of the second paragraph of the "Technical Review"
section contains the phrase "at the reviewer's discretion". This
phrase reflects a possible misunderstanding of the intent of a CDS,
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which is in fact to limit the discretion to be applied by the
reviewers, thereby focusing the review and controlling the application
of resources.

14. With respect to the second paragraph of the "Technical Review"
section, it should be noted that flooding can occur when pathways are
created between perched water locations and the repository horizon.

15. In the first line of the last paragraph under the "Technical Review"
section, the words "may also" should be replaced with words such as
"shall" or "is expected to". Otherwise, this CDS would not be a Type
4 CDS.

FORMAT

1. The sixth line contains the PASS ID and Topic for the RR, not for the
CDS as the draft Synopsis Report specifies. A recommendation would be
"RR2002/NSOOO1 -- Detailed Safety Review and Comparison to

Confirmatory Analyses for RR2002".

2. The "Rationale for Strategy Type 4" does not conclude with the names
of the analysts and the analysis date as required by the draft
Synopsis Report.

3. The five itemized statements under paragraph 4 of the "Technical
Review" section are improperly indented. Additionally, they are not
presented in the same manner that they are in the draft CDS for
RR2018. Recommend these two presentations be made consistent.

EDITORIAL

1. Remove the word "FOR" from the title line.

2. The second line, "TOPIC OF THE REGULATORY REQUIREMENT", does not
contain the actual title of this RR.

3. For accuracy and clarity throughout, recommend replacing the acronym
"PAC" with the appropriate citation from 10 CFR Part 60 or the title
of the potentially adverse condition.

4. The colon should be removed from the end of paragraph headings
throughout.

5. The second sentence of the third paragraph of the "Rationale for
Strategy Type 4" should begin a new paragraph.

6. The last paragraph of "Rationale for Strategy Type 4" contains the
word "chose" rather than "choose" in the fourth line, should have the
word "demonstrating" inserted between the words "of" and "compliance"
in the same line, and should have an apostrophe before the "s" in the
word "applicants" in the eighth line.
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7. Recommend rewording the last sentence of the second paragraph of the
"Purpose" section as follows for editorial clarity: "The LA review of
the flooding adverse condition will consist of an Acceptance Review,
Safety Review, and Detailed Safety Review".

8. In the first line of the second paragraph of the "Technical Review"
section, an apostrophe should be inserted before the "s" in the word
"applicants".

9. In the second line of the second paragraph of the "Technical Review"
section, recommend replacing the term "back of the envelope" with a
less ambiguous phrase.

10. In the fifth line of the second paragraph of the "Technical Review"
section, the sentence structure implies that the "facility
characterization" is calculated. Recommend rewording this sentence
for clarification.

11. In the third paragraph of the "Technical Review" section, recommend
adding the phrase "in hydrologic characteristics of flooding" after
the word "base" for clarity.

12. In the third line of the last paragraph under the "Technical Review"
section, the word "that" should be deleted for the clarity of the
associated sentence.

13. Recommend rewording the last four sentences of the last paragraph
under the "Technical Review" section for clarity as follows:
"Although it is considered unlikely, the applicant may choose to show
that flooding of the underground facility will not affect the long-
term waste isolation capability of the site. In order to evaluate a
DOE proof that the presence of flooding will not effect long-term
isolation, a considerably more complex staff review will likely be
required. Although considered unlikely, a demonstration by the
applicant to show that flooding is compensated for by a favorable
conditions would most likely require a complex NRC review
methodology."
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SPECIFIC COMMENTS - DRAFT CDS FOR RR2018 "ADVERSE CONDITION - NATURALLY
OCCURRING MATERIALS

CONTENT

1. The description of a Type 5 CDS under "NRC Compliance Determination
Strategy (LA Review) Type" is the description for a Type 4 rather than
a Type 5 CDS.

2. The Center recommends changing the wording in the first sentence of
the fourth paragraph under the "Rationale for Strategy Type 5" as
follows: ". . .exploration, which is evidence for an assumption that
the area...". This recommended change is less
judgmental/conclusionary than the statement "...presents a strong case
for..." which appears in the current wording.

3. The Center recommends adding an additional sentence to the fourth
paragraph under the "Rationale for Strategy Type 5" in the third line
from the end, after the word "environs" to read as follows:
"Additionally, if a groundwater travel time exceeding 1000 years is
used as a favorable condition to offset the adverse condition, that
groundwater travel time might be unfavorably affected in the future,
decreasing its ability to offset the affects of the adverse
condition." This added sentence specifically addresses the
interaction between an adverse condition and an offsetting favorable
condition.

4. The Center recommends rewording the first sentence of the fifth
paragraph under the "Rationale for Strategy Type 5" section as
follows: "The RR also has associated with it a key Technical
Uncertainty which is the prediction of human intrusion and its effect
on the overall system performance objectives." The rewording
clarifies the statement and impact of the key Technical Uncertainty.

5. In the fifth line of the fifth paragraph under the "Rationale for
Strategy Type 5" section, the words "in long-term considerations"
should be added after the word "possibility". This change emphasizes
the problem of evaluating the potential for human intrusion far into
the future.

6. The Center recommends rewording the sixth paragraph under the
"Rationale for Strategy Type 5" section as follows: "The reason this
RR reaches the threshold for a Type 5 review is that there is no
viable means for evaluating the possibility and affect of human
intrusion on the overall system performance objectives throughout the
lifetime of the repository (Reference 10)." This rewording provides
a specific tie between the statement of need for a Type 5 review and
a performance objective.

7. The third line from the bottom under the "Acceptance Review" paragraph
discusses ... . all appropriate information required to make an informed
decision...". This concept should be more firmly stated by making a
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connection to the information required by the Format and Content Guide
as necessary and sufficient for the decision-making process.

8. In the first paragraph under the "Technical Review" section in which
the Type 3 or Safety review is discussed, two statements are made
which seem to apply more to Type 4 or Type 5 reviews. Specifically,
in the eighth line, it is stated that "...the reviewer will have a
broad information base in addition to that provided by the DOE...-,
and the thirteenth line asserts that the reviewer will "...have
acquired an independent information base...". These statements should
be clarified, and if appropriate, they should be relocated to the
paragraphs which discuss the Type 4 or Type 5 reviews. Additionally,
the need for such an independent database is unsubstantiated. It is
incumbent on the DOE to develop the bulk of the information required.
It is the Center's understanding that the NRC is supposed to be
generally confirming the adequacy of the information provided by DOE.

9. In the third line of the second paragraph under the "Technical Review"
section, reference is made to "potentially adverse effects". Key
Technical Uncertainties should also be included in this discussion.

FORMAT

1. The sixth line contains the PASS ID and Topic for the RR, not for the
CDS as the draft Synopsis Report specifies. A recommendation would be
"RR2018/NS0001 -- Comparison to Independent Confirmatory Analyses and
Tests for RR2018".

2. The last line of the paragraph under the "Purpose" section states that
the review will consist of "an Acceptance Review and a Technical
Review". The Technical review is actually comprised of Types 3, 4,
and 5 reviews. The term "Technical Review" does not appear in the
procedural guidance.

EDITORIAL

1. Remove the word "FOR" from the title line.

2. The second line, "TOPIC OF THE REGULATORY REQUIREMENT", does not
contain the actual title of this RR.

3. For accuracy and clarity throughout, recommend replacing the acronym
"PAC" with the appropriate citation from 10 CFR Part 60 or the title
of the potentially adverse condition.

4. In the heading "STRATEGY (LICENSE APPLICATION REVIEW) TYPE", replace
"LICENSE APPLICATION" with "LA" to match the Synopsis format.

5. Throughout the draft CDS, there is some inconsistency in the use of
the terms "gold" and "precious metals". The Center suggests keeping
the language broad.
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6. The last two sentences of the fifth paragraph under the "Rationale for

Strategy Type 5" should be combined and reworded as follows: "Because
the possibility exists that human intrusion would adversely affect the
performance of the repository, and there is no known means for
preventing such intrusion, 10 CFR 60.112, the overall performance
objective, is at risk." This change provides a clearer, more unified
statement of the risk associated with the key Technical Uncertainty.

7. The Center recommends rewording the second sentence in the first
paragraph under the "Technical Review" section as follows: "This
initial confirmation is not expected..." This rewording clarifies the
tie to the first sentence in this paragraph.

8. The last eight lines of the first paragraph under the "Technical
Review" section contain the same review activities that are listed in
the draft CDS for the flooding adverse condition. They should be
listed in the same manner in both draft CDSs for consistency.

9. In the fourth line of the third paragraph under the "Technical Review"
section, insert the acronym "NRC" between the words "the" and
"results" in order to provide clarification.

10. In the sixth line of the third paragraph under the "Technical Review"
section the words "License Application" should be replaced by "LA" for
simplification.

11. The seventh through the tenth lines of the third paragraph under the
"Technical Review" section could be stated more effectively as
bullets.

12. The fourth line from the bottom of the third paragraph under the
"Technical Review" section should have the acronym "NRC" inserted
between the words "of" and "research" for clarity.
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