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Significance to NRC Waste Management Program

This GTP is of fundamental importance to the NRC as it provides
guidance to DOE for categorizing processes and events that could
occur in the post-closure period. This categorization into an-
ticipated processes and events and unanticipated processes and
events is required for designing the engineered barrier system
(1OCFR60.113) and evaluating the overall containment and isola-
tion requirements (1OCFR60.112).

Summary

The list of information given in Section 1.3 "Plan of Develop-
ment" provides a good content summary of this GTP and is not re-
peated here.
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General Comments

This Draft GTP provides valuable guidance concerning the method-
ologies to be used for categorizing significant processes and
events according to whether they are anticipated or unantici-
pated. Some sections, especially in the early parts of this
Draft GTP, appear to apply exceedingly rigorous definitions for
extrapolating processes and events from the Quaternary Period
(1.8 million years) to the post-closure repository performance
periods of concern (1,000 and 10,000 years, respectively). It
appears likely that these requirements could be considered far
more stringent than corresponding Rule requirements.

Two sections in the "Draft Technical Review of DOE's Site Charac-
terization Plans" (NRC, 1987) could be referenced or included as
additional guidance in this GTP. One is "Anticipated Processes
and Events and Unanticipated Processes and Events" (Section
4.2.4.2, pp. 23-27). The other is "Formal Use of Expert Judg-
ment" (Section 4.2.4.8, pp. 42-44). Both of these contain mater-
ial that complements the discussions and ideas presented in this
GTP.

One purpose of the GTP is to clarify possible ambiguities in the
Rule. With that purpose in mind, it may be helpful to provide
clear definitions of such terms as significant, deterministic,
probabilistic, and empirical methods.

Detailed Comments

Page Comment

1 1.2 Scope, line 2

. . .NRC staff will use for categorizing naturally
initiated processes and events . . ."

The word "initiated" is added to the Rule definition
(1OCFR60.2) and suggests that the category of processes
and events may have been broadened. Using strictly the
Rule terminology (i.e., "natural processes and events")
would seem preferable.

It is not explicitly clear whether the guidance dis-
cussed in this section refers to the methodologies and
rationale to be used by the NRC, or whether NRC is pro-
viding guidance with respect to DOE's methodologies, or
both.
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Page Comment

3 Section 2, Regulatory Background

Rather than a synopsis of the Rule, it would probably
be more helpful to many readers to quote the Rule sec-
tions literally and entirely. For example, the first
sentence of the first paragraph cites Section 60.113
(a)(1) but quotes text from Section 60.113(b)(2). The
Rule is sufficiently difficult to comprehend as it
stands that it behooves NRC to minimize possible confu-
sion.

The second sentence of the first paragraph of this sec-
tion states that " . . . without specifically stating
the premise, the primary function of the category of
processes and events defined as anticipated is to spe-
cify, in part, the design basis for the engineered sys-
tems and waste package." In fact, this premise is
stated quite explicitly in Section 60.113(a)(1)(ii).
It is suggested that this sentence be modified accor-
dingly. This could be accomplished, for example, by
rewriting this sentence as follows: "Therefore, as re-
quired by lOCFR60.113(a)(1)(ii), the primary function
of the . .

The first sentence of the second paragraph of Section 2
states that " . . . compliance with the overall con-
tainment requirements of . . . . " Should this be
. . .compliance with the overall containment and iso-

lation requirements . . ."? The same comment applies
to the sentence starting at the bottom of p. 3.

The last sentence of the second paragraph of Section 2
(p. 3) appears to refer to some specific EPA require-
ments with respect to special sources of groundwater
(40CFR191.16) and individual radiation dose
(40CFR191.15) protection requirements. If such speci-
fic reference is intended, it would help the reader if
the specific EPA rule section(s) could be identified.

Is it the intent, as stated in the last sentence of
Section 2 (p. 4), to "help provide assurance that the
multiple barrier concept is valid" or to help provide
assurance that the multiple barrier concept has been
implemented satisfactorily?
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Page Comment

4 Section 2 (top paragraph)

The discussions here (and in 10CFR60) suggest that an
assessment of compliance with the subsystem performance
objectives (EBS and waste package) need not consider
unanticipated processes and events. Yet, evaluation of
compliance with the overall containment requirement
must consider unanticipated processes and events.
There appears to be a contradiction because the overall
system performance is directly related to the perform-
ance of the subsystems. Although, the statement re-
garding additional requirements gives the NRC an option
to later require a consideration of the unanticipated
processes and events for the subsystem(s), it does not
address the concern stated above.

4 Section 3, Technical Position

Does the statement in Point 1, that "an anticipated
event" should consider the maximum event . . . ," imply
or mean that the "anticipated event" should equal the
maximum event? If the answer is yes, then this defini-
tion would seem to indicate a considerable increase in
severity from the Rule requirements. The severity of
this requirement follows from the apparent requirement
to apply the maximum event that occurred over a 1.8
million year period to 1,000 year period (containment),
or to a 10,000 year period {isolation). The require-
ment to consider the maximum event, if taken literally,
appears to remove any flexibility with regard to judg-
ment, or any option for a probabilistic assessment.

For example, consider the following questions.

Assuming that DOE could determine a fault
displacement of Im with a 10,000 year recur-
rence, and a fault displacement of 10m with a
100,000 year recurrence, will NRC require
that the anticipated event for waste package
design (1,000 years) be a 10m displacement?
(Or even larger, if even a single larger dis-
placement occurred over a 1.8 million year
period?)
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Page Comment

4 If tectonic pumping induced water flow to the
surface every 100,000 years, will NRC require
that the waste package, engineered barriers
(1,000 year), backfill and seals (10,000
year) be designed for saturated conditions?

In sum, it appears that the proposed definition of an
anticipated event as the maximum event is a consider-
able tightening up of the rule definition. Moreover,
it seems to reduce greatly the option for using judg-
ment, explicitly identified in the rule development
rationale with regard to anticipated processes and
events (U.S. NRC, 1983, Section 3.1).

The implications would be particularly severe for "un-
anticipated events", which must be transposed within
the geologic setting to any credible location at which
they could occur.

The first part of Point 2 (p. 5) on "anticipated and
unanticipated processes" appears to be much more in
line with the Rule requirements. However, near the
middle of the paragraph, it is stated that "unantici-
pated process should consider the maximum sustained
rate during the Quarternary Period". This requirement
again appears to impose an extremely severe burden,
well beyond the Rule requirements. It is by no means
obvious why a maximum that has occurred at any time
during the Quaternary should be assumed to exist during
the next 10,000 years. In fact, as pointed out in sev-
eral comments below, this GTP itself accepts a much
more realistic definition in several places.

5 Section 3, Item 5

It might prove helpful to provide examples or a partial
list of relevant processes and events that generally
are considered to be "random".
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Pare Comment

6 Section 3, Technical Position (Continued)

The statement in the second paragraph that the "staff
will not simply use average or maximum values . . ."
appears to contradict the requirements in 3.1 and 3.2
and appears much more reasonable in that it takes into
account the overall geologic framework within which
processes and events are to be considered.

7 Section 4.1, Regulatory Background

Although it is recognized that ". . . the distinction
between anticipated and unanticipated processes and
events relates solely to natural processes and events
affecting the geologic setting" (NRC, 1983, p. 19),
this limitation to the geologic setting is far from ob-
vious from the Rule definition (1OCFR60.2). For this
reason, consideration may be given to including a ref-
erence, immediately after the second sentence of Sec-
tion 4.1, to the Section of NUREG-0804 (NRC, 1983)
where the intent of the definition is discussed.

Of more serious concern is that the third sentence of
Footnote 7, "Corrosion is, therefore, not an antici-
pated process or event," could easily be read out of
context. It is urgently recommended that this sentence
be reworded to greatly reduce the risk that this state-
ment be read or quoted out of context. An example of
such rewording might be: "Because of the intent of the
Rule to limit the anticipated/unanticipated categoriza-
tion to process and events affecting the geologic set-
ting, corrosion is not be to be included in the cate-
gory of anticipated processes or events as construed
within this regulatory context. Corrosion may be a
consequence of anticipated processes and events."

8 In the last paragraph, there appears to be a suggestion
that use of formal expert judgment may be an acceptable
method for classifying processes and events as antici-
pated or unanticipated. If this is the case, the GTP
might include relevant portions of the "Review Guide
for Formal Use of Expert Judgment" (Section 4.2.4.8 of
the "Draft Technical Review Plan for NRC Staff Review
of DOE's Site Characterization Plans", NRC, 1987).
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Page Comment

9 In line 9 of the first paragraph of Section 4.2, should
"containment" be replaced by "containment and isola-
tion"?

10 It is suggested that the first sentence of the second
paragraph on p. 10 be changed to: "Many natural pro-
cesses and events external to the engineered barrier
system will need to be considered during the post-
closure period."

It is suggested that the first sentence of the last
paragraph on p. 10 be modified to: "Certain processes
and events do not fall conveniently into one group-
e.g., . . . .

11 It is recommended that the first sentence on p. 11 be
changed to: "Thus, although it is recognized that many
other factors could be considered, all . . . ."

The conclusion of the second sentence of the first par-
agraph on p. 11 is far from obvious. Is it implied
that, if a driving process and event is anticipated,
then any potential resulting process and event must
also be anticipated? This very strong one-to-one cor-
relation does not seem self-evident.

In the second paragraph, the uncertainty due to the
variability of the processes and events is mentioned.
Another type of uncertainty (namely, that associated
with identifying a given process (or event) as antici-
pated or unanticipated), also should be recognized and
addressed.

The discussion presented in the third paragraph about
whether earthquakes are random events demonstrates the
difficulty of reaching a conclusion. Therefore, the
earlier comment about listing the processes and events
that are generally considered "random" is reiterated.
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Page Comment

11-12 The discussion in the last paragraph on p. 11 and the
first paragraph on p. 12 references a strategy devel-
oped for nuclear facilities. It would be highly de-
sirable to provide the interested reader in the refer-
ences, wherever available, about the development of the
strategy and about its implementation for licensing
purposes.

12 In the second paragraph, what does the phrase "less
reasonably likely" mean?

13 The example provided in the last paragraph has implica-
tions which could be far reaching and which could cause
a considerable number of scenarios that must be consid-
ered. Long-term effects of many industrial pollutants
(or any pollutants) on climatic cycles are probably not
understood. An alternative is to consider realistic
perturbations in the climate (regardless of the cause)
in determining the anticipated and unanticipated pro-
cesses and events.

14 Section 5

Consideration might be given to selecting an example
that is more appropriate for the tuff site.

15 The first paragraph confirms the much more realistic
definition of "unanticipated" by allowing modifications
from the maximum, as stated on p. 6 (see preceding com-
ment), based on available information.

17 In the second paragraph, the phrase "resultant tempera-
ture" appears to be used in two different contexts and
may cause some confusion.
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