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COMPLIANCE DETERMINATION STRATEGY
RRT 3.2.1.3 FAVORABLE CONDITION: LOW POPULATION DENSITY

APPLICABLE REGULATORY REQUIREMENTS:

10 CFR 60.21(c)(1)(ii)(B)
10 CFR 60.21(c)(1)(ii)(F)
10 CFR 60.122(b)(6)

TYPES OF REVIEW:

Acceptance Review (Type 1)
Safety Review (Type 3)

RATIONALE FOR TYPES OF REVIEW:

Acceptance Review (Type 1) Rationale

This regulatory requirement topic is considered to be license application-related because, as specified in
the license application content requirements of 10 CFR 60.21(c) and regulatory guide "Format and
Content for the License Application for the High-Level Waste Repository (FCRG)", it must be addressed
by the U.S. Department of Energy (DOE) in its license application. Therefore, the staff will conduct an
Acceptance Review of the license application for this regulatory requirement topic.

Safety Review (Type 3) Rationale:

This regulatory requirement topic is considered to be related to waste isolation. It is a requirement for
which compliance is necessary to make a safety determination for construction authorization as defined
in 10 CFR 60.3 1(a) (i.e., regulatory requirements in Subparts E, G, H, and I). Therefore, the staff will
conduct a Safety Review of the license application to determine compliance with this regulatory
requirement topic.

This regulatory requirement topic is a favorable condition and focuses on the demonstration, through
appropriate investigations, of the presence or absence of the following demographic conditions: (1) a low
population density within the geologic setting; and (2) a controlled area that is remote from population
centers.

This favorable condition focuses solely on low population density and remoteness from population centers
and does not consider radiation protection/release limits or doses. The favorable condition provides a
qualitative benefit in that any release of radiation from a repository during either the pre- or post-closure
periods would affect a small number of people in a relatively unpopulated area if the favorable condition
were present. The lack of local population is considered beneficial to a repository site since any release
of radiation would affect relatively few humans; however, the benefit of "low population' and
"remoteness from population centers" are difficult to quantify relative to the numerical criteria for
performance which are specified in the Environmental Protection Agency's regulation - 40 CFR Part 191.

The potential relationship of population and groundwater is considered in the potentially adverse condition
"Human Activity and Groundwater" [10 CFR 60.122(c)(2)] - see Section 3.2.2.6 of the License
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Application. Interestingly, the Commission has pointed out that "considerations [of population] related
to future human activities, particularly uses of groundwater, are an important source of uncertainty in
assessing future performance of a geologic repository" (NRC, 1983, p. 13).

Five terms requiring discussion or definition for the purposes of this Review Plan are contained within
the regulatory language of this favorable condition. The terms are: (1) "low population density," (2)
"geologic setting," (3) "controlled area," (4) "remote," and (5) "population centers." Three of the terms -
"low population density," "remote" and "population centers" - have not been defined in either 10 CFR
Part 60 or its Statements of Considerations. "Controlled area" and "geologic setting" are defined in 10
CFR Part 60.2. The 10 CFR Part 60.2 definition of "controlled area" is appropriate for use in this
Review Plan without further discussion. "Geologic setting" is described further in NUREG-1451 (NRC,
1992, Fig. 2, p. 7) and is defined as "The geologic setting consists of the geologic, hydrologic, and
geochemical systems of the region in which a geologic repository operations area is located."

Based upon the above considerations, this regulatory requirement topic will be reviewed by the staff as
a Type 3 (Safety Review). Should future analyses and/or data arise such that this initial assessment is
questioned, the type of review this regulatory requirement should receive will be reassessed in light of
the additional information.

In summary, this favorable condition focuses on two demographic conditions: (i) a low population density
within the geologic setting, and (ii) a controlled area that is remote from population centers. This
favorable condition does not consider radiation protection/release limits or doses.

REVIEW STRATEGY

Acceptance Review:

In conducting the Acceptance Review of this favorable condition, the reviewer should determine if the
information presented in the license application and its references for determining compliance with the
applicable regulatory requirements is complete in technical breadth and depth as identified in the FCRG.
The reviewer should determine that all appropriate information necessary for the staff to review this
favorable condition is presented such that the assessments required by the regulatory requirements can
be performed.

The reviewer should determine that the information contained in the license application is presented in
such a manner that the assumptions, data, and logic leading to a demonstration of compliance with the
applicable regulatory requirements are clear and do not require the reviewer to conduct extensive analyses
or literature searches. The reviewer should also determine that controversial information and appropriate
alternative interpretations and models have been adequately described and considered.

Finally, the reviewer should determine if the U.S. Department of Energy (DOE) has either resolved all
the NRC staff objections that apply to this regulatory requirement topic or provided all the information
requested in Section 1.6.2 of the FCRG for unresolved objections. The reviewer will evaluate the effect
of any unresolved objection, both individually and in combination with others, on: (1) the ability of the
reviewer to conduct a meaningful and timely review; and (2) the ability of the Commission to make a
decision regarding construction authorization within the three-year statutory period.
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Safety Review:

This regulatory requirement topic is limited to consideration of DOE's demonstration, through appropriate
investigations, of the presence (or absence) of the following demographic conditions considered favorable
for a geologic repository: (1) a low population density within the geologic setting; and (2) a controlled
area that is remote from population centers. This favorable condition does not consider how demographic
conditions might be used in related subjects such as the evaluation of DOE's designs and plans for
radiation protection at the geologic repository operations area during the pre-closure period. The specific
aspects of the license application on which the reviewer will focus are discussed below, and the
Acceptance Criteria are identified in Section 3.0 of this Review Plan.

In conducting the Safety Review the reviewer will, at a minimum, determine the adequacy of the data
and analyses presented in the license application to support DOE's demonstrations regarding 10 CFR
60.122(b)(6). DOE will need to provide information to determine the degree to which the favorable
condition has been characterized. Specifically, DOE should:

(1) Provide information to determine whether and to what degree the favorable, low population density
condition is present.

(2) Provide information to determine to what degree the favorable, low population density condition is
present, but is poorly constrained.

(3) Assure that the following terms contained within this regulatory requirement topic (i.e., "low
population density," "geologic setting," "remote," and "population center") have been sufficiently
described and addressed.

(4) Indicate how demographic information, as described in this favorable condition, was collected,
analyzed, and reported.

(5) Evaluate the information presented under Items (1) and (2) with assumptions and analysis methods
that adequately describe the relevant variables and parameters.

The reviewer should determine whether DOE's evaluations use: (1) analyses that are sensitive to evidence
of whether the favorable condition concerning population is present or absent; and (2) assumptions which
are not likely to overestimate the effects of the favorable condition. In general, the reviewer will assess
the adequacy of DOE's investigations for evidence of this favorable condition, both within the controlled
area and outside the controlled area, as necessary, in the manner outlined in 10 CFR 60.21(c)(1)(ii)(B).

In order to conduct an effective review, the reviewer will rely on staff expertise and independently
acquired knowledge, information, and data such as the results of research activities being conducted by
the NRC's Office of Nuclear Regulatory Research, in addition to that provided by the DOE in its license
application. For example, the procedures for the collection of population distribution data for the United
States are well-established, with the national census being conducted by the U.S. Bureau of the Census
at ten year intervals. Using the data acquired through the decennial national census coupled with data
acquired through other sources, DOE will be able to establish bounds on the projected residential
population distribution at the time of the license application and perhaps extrapolate this body of
information, together with data acquired through earlier censuses, through the pre-closure period. DOE's
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post-closure population considerations are likely to be based upon the analyses of both demographic and
non-demographic data and trends having occurred during the pre-closure period.

It is incumbent upon the reviewer to have acquired a body of knowledge regarding these and other critical
considerations in anticipation of conducting the review to assure that the DOE's socioeconomic,
environmental, and radiological protection programs are sufficient in scope and depth to provide the
information necessary for resolution of the concerns.

Contributing Analysts:

NRC: H. Lefevre, R. Neel
CNWRA: R. Martin, M. Miklas

Date of Analysis: September 7, 1993

APPLICABLE REGULATORY REQUIREMENTS FOR EACH TYPE OF REVIEW:

Type 1:

10 CFR 60.21(c)(1)(ii)(B)
10 CFR 60.21(c)(1)(ii)(F)
10 CFR 60.122(b)(6)

Type 3:

10 CFR 60.122(b)(6)
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