






































GENERAL DESCRIPTION OF A REPOSITORY

The purpose of the deep, mined repository is to provide for the
long-term containment and isolation of high-level radioactive waste and
spent fuel. The primary safety barriers to prevent release of
radionuclides to the environment are the geologic and hydrologic
characteristics of the sites. Additional protection is ensured by the
design, construction, and operation of facilities for waste receipt and
handling, the waste package, facilities for underground emplacement of
the packaged waste, and the provisions for backfilling and sealing off
the excavations.

The designs will meet requirements of applicable regulations and
engineering constraints to ensure safe construction and operation. The
depth and general layout of the vrepository facilities will depend on the
geology and hydrology of the specific site. While the conceptual design
will be based on existing crystalline rock properties and field data
obtained in the area phase, the preliminary and final designs will make
full use of data obtained from subsequent field studies conducted as a
result of site characterization activities,

The waste types to be considered in the design process for receipt at
the second repository are spent fuel and solidified defense high-level
waste, but the design will not preclude disposal of solidified
reprocessed commercial high-level and transuranic wastes. For conceptual
design purposes, the wastes are assumed to be brought to the facility by
rail and truck in licensed, shielded shipping casks. This assumption
does not include the consideration of the operation of a monitored
retrievable storage facility that supports the prepackaging of wastes
prior to the shipment to the second repository. Therefore, at the second
repository, it is assumed that the wastes will be unloaded, inspected,
sorted, and packaged in surface facilities. Once packaged for
emplacement, the waste will be transported in transfer casks for final
disposal underground.

The repository will be designed so that any or all of the emplaced
waste can be retrieved on a reasonable schedule starting at any time up
to 50 years after emplacement operations are initiated, unless a
different time period is approved or specified by the U.S. Nuclear
Regulatory Commission.

Figure 2 shows a schematic layout of the areas at a repository site.
Figure 3 shows a schematic of the surface facilities and underground
disposal rooms. Conceptual designs for nuclear waste repositories in
other rock types show the surface facilities occupying approximately
400 acres, Depending on the mode of underground emplacement of waste
packages, the underground facility may occupy up to 2,200 acres.




Direction of
Ground-Water Flow

Figure 2.

Schematic Layout of Areas at a Repository Site

Surface
Facility
Area

Underground
Facility
Area

Controlled

Area (< 5 km from the

original location of the radioactive
waste in the disposal system and
< 100 km?)

Accessible
Environment
Boundary




S3L]L|LOR] PUNOABJUSPUN puUL 3DBJUNG JO DLIBUBYDS € 94nbDL




Restrictions on surface and subsurface activities in these facility
areas are required to protect individuals from exposure to radiation and
radioactive materials., A controlled area, marked by suitable monuments,
will extend horizontally at a maximum of 3 miles (5 km) in any direction
from the outer boundary of the underground facility. The size and shape
of the controlled area at a given site will ultimately depend on the rate
and direction of ground-water flow and other site characteristics. The
design will be finalized on a site-specific basis after completion of
site characterization studies to ensure that releases to the accessible
environment will not exceed those permitted by the U.S. Environmental
Protection Agency (EPA). To preclude human intrusion, incompatible
activities such as deep mining and drilling, will be prohibited in the
controlled area during construction, operation, and after permanent
closure of the repository.

PURPOSE AND SCOPE OF THE DRAFT ARR

The purpose of the Area Recommendation Report is to (1) present the
results of the region-to-area screening; (2) document the selection of
candidate areas* and (3) make the requisite findings for identification
of potentially acceptable sites in accordance with Section 960,3-2-1 of
the DOE Siting Guidelines., The draft ARR presents each step of the
region-to-area screening process used to identify candidate areas as well
as the analyses and findings required by the siting guidelines to support
the identification of proposed potentially acceptable sites. This
report, when finalized, will serve as the decision basis document
specified in the DOE Siting Guidelines, 10 CFR 960.3-2-1,
Computer--generated maps to support the selection of candidate areas are
provided as Volume 2, Any data utilized to support the selection of
candidate areas and their subsequent identification as proposed
potentially acceptable sites are also presented or referenced, as
appropriate. «

* "Candidate Area™ is a land unit which generally has favorable
characteristics and has no known characteristics which provide a
sufficient basis for deferral. A candidate area covers a minimum of
100 km? (39 mi2) within which a nominal circle 11.2 km (7 mi) in
diameter can be inscribed. The 100 km? (39 mi?) area is equivalent
to the area requirement on crystalline rock bodies to be considered for
regional phase evaluations and is consistent with the U.S.
Environmental Protection Agency (EPA) requirement for the maximum size
of a controlled area.
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SUMMARY OF THE DRAFT ARR

The Region-to-Area Screening Process

The objectives of region-to-area screening are to: (1) narrow the
geographic focus of the CRP within the three study regions from 235
exposed or near-surface erystalline rock bodies to the number of
candidate areas required for area characterization and (2) provide the
basis for the identification of potentially acceptable sites in
accordance with 10 CFR 960,3-2-1., These potentially acceptable sites
will be investigated and evaluated in more detail during the area phase.

The reglon-to--area screening process consists of four basic steps,
The four steps involve the use of a computer—aided screening approach and
s review of sny additional qualitative/descriptive literature, to ensure
that the candidate areas warrant further investigation. Step 1 involves
an initial screening to eliminate portions of land units containing any
of five disqualifying factors as defined in the SMD. Step 2 involves a
determination of the composite or aggregate favorability of portions of
the rock bodies not disqualified in Step 1 based upon the relative degree
to which favorable or potentially adverse conditions are present as
indicated by the screening variables. This step is accomplished through
the application of various weight sets indicating the relative importance
of the screening variables as defined in the SMD. These weight sets were
developed in two workshops (the first for the CRP staff and the second
for representatives of the involved States). Step 3 is a sensitivity
analysis to evaluate the impact of: four additional variables; changes
to the scales of three preselected Step 2 variables, an alternate index
of favorability (the geometric mean); and considering a variety of weight
sets. These three steps are described in detail in Section 2.2 of the
draft ARR.

Finally, a review of the results of Steps 1 through 3 considering
additional qualitative/descriptive information not directly incorporated
in Steps 1 through 3 was conducted to help ensure, within the limitations
of a regional study, that the preliminary candidate areas identified
warrant further examination in the area phase. This qualitative review
and evaluation is also described in Sections 2.2 and 3.2 of the draft ARR.

The data base for the region-to-area screening methodology is
compiled in Regional Characterization Reports. Additional information
considered in the qualitative/descriptive review is referenced in the
draft ARR. Six final Regional Characterization Reports (one Regional
Environmental Characterization Report and one Regional Geologic
Characterization Report for each of the three regions) were issued in
September 1985, The data contained in the reports were obtained from the
open literature, as well as information directly provided by the 17
involved States. The Regional Characterization Reports were initially
issued in draft form in May 1983. As a result of comments received, DOE
reissued the reports as revised drafts in December 1984 in order to be
consistent with the DOE Siting Guidelines and the draft Region-to-Area
Screening Methodology for the Crystalline Repository Project. This
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resequencing of activities allowed for state review of the revised draft
Regional Characterization Reports to consider the way in which DOE would
use the information presented in the reports.

Three state workshops to discuss the region-to-area screening
methodology were conducted during 1983 and 1984. These workshops
provided an opportunity for representatives from the involved States to
participate in and comment on the development of the region-to-area
screening process, including the development and application of
disqualifying factors and screening variables which are based on
applicable favorable and adverse conditions in the Siting Guidelines. 1In
September 1984, a draft report documenting the region-to-area screening
methodology for the Crystalline Repository Project was issued to the
seventeen States for review and comment. After consideration of all
comments received, DOE issued, in April 1985, a final report documenting
the CRP's region-to-area screening methodology. This screening
methodology document (SMD) contains a detailed discussion of the
disqualifying factors and regional screening variables and a deseription
of the region-to-area screening process. Appendix A to the SMD contains
DOE's response to all written comments received on the draft report.

Results of Region-to-Area Screening

As a result of applying Step 1 of the methodology, 7,628 km?
(2,934 mi2) of the total of 76,060 km? (29,250 mi2) area underlain
by crystalline rock in the North Central Region were disqualified.
Similarly, 24,400 km2 (9,401 mi2) out of 65,060 km? (25,020 mi?)
of area underlain by crystalline rock in the Northeastern Region were
disqualified. In addition, 3,279 km? (1,261 mi?) out of 54,190 km?
(20,840 mi2) of area underlain by crystalline rock in the Southeastern
Region were disqualified. The remaining areas within the three regions,
68,420 kmZ (26,320 miZ) in the North Central Region, 40,620 km?
(15,620 mi2) in the Northeastern Region, and 50,910 km? (19,580
mi2) in the Southeastern Region, were examined with respect to Steps 2
and 3 of the methodology. As a result of applying Steps 2 and 3 of the
region-to-area screening methodology, 22 preliminary candidate areas
consistently appeared as more favorable areas. The overall favorability
of these 22 preliminary candidate areas (with respect to other areas) is
generally unaffected by the variety of sensitivity analyses applied in
Step 3 (i.e., modification of variable scales, incorporation of other
geologic variables, and consideration of a variety of weights and the
geometric mean). These 22 preliminary candidate areas are contained in 7
states.
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The area designations are as follows:

N

Area
- Region State Designation Arealextent Counties
% (mi‘]
% North Central Wisconsin NC--2 171 Ashland, Bayfield, &
% Sawyer
§ NC-3 439 Langlade, Menominee,
% Oconto, & Shawano,
. NC--4 641 Marathon, Menominee,
§ Portage, Shawano, &
% Waupaca
% Minnesota NC-6 300 Marshall, Pennington,
% Polk, & Red Lake
§ NC--7 113 Norman and Polk
. NC-9 249 Becker, Clearwater, &
% Mahonomen
. NC-10 397 Benton, Mille Lacs,
. Morrison, & Sherburne
. NC-12 171 Pope, Stearns, & Todd
% NC-13 60 Big Stone, Stevens, & Swift
: NC-14 287 McLeod, Nicollet,
. Renville, & Sibley
| NC-AS 70 Marshall
%
.
§ Northeastern Maine NE-2 92 Hancock, Penobscot, &
r Washington
. NE-4 385 Androscroggin,
% Cumberland, & Oxford
. NE-N5 94 Franklin, Somerset
New Hampshire NE-5 78 Cheshire, Hillsborough,
Merrimack, & Sullivan
Southeastern Virginia SE-1 64 Goochland, Hanover, &
Louisa
SE-2 209 Bedford
SE-3 307 Halifax & Pittsylvania
North Carolina SE-4 142 Franklin, Johnson, & Wake
SE-5 105 Buncombe, Haywood, &
Madison
Georgia SE-6 67 Gwinnett, Walton
SE-7 214 Lamar, Monroe, & Upson

Boundaries for the preliminary candidate areas were determined, with
the result that NC-3 and NC-4 were combined, because of their close
proximity to each other, into one preliminary candidate area designated
NC-3.
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DOE has determined that areas in close proximity to the Canadian
border, which would require sampling/field work in Canada for
characterization of the potentially acceptable sites, would be excluded
from further consideration. As a result, NE-N5, the west boundary of
which coincides with the U.S./Canadian border, was excluded and will not
be studied in the area phase.

The selection of candidate areas from the list of 20 preliminary
candidate areas was completed after a review of data contained in the
Regional Environmental and Geologic Characterization Reports and other
publicly available references. A review of whether any significant
adverse features identified to date would prevent DOE from conducting
further investigations on any of the 20 preliminary candidate areas
resulted in the determination that there is no basis for deferral of any
of the areas at this time. Therefore, these 20 land units (preliminary
candidate areas) are designated as candidate areas.

The resulting list of 20 preliminary candidate areas was considered
in light of other siting provisions in Subps't B of the DOE Siting
Guidelines, to confirm that the selection satisfied the requirements of
10 CFR 960.3-1-1 (Diversity of geohydrologic settings); 10 CFR 960.3-1-2
(Diversity of rock types); and 10 CFR 960.3-1-3 (Regionality). It was
determined that the distribution of preliminary candidate areas in three
geohydrologic settings in the three regions gsatisfied the guideline
requirement for diversity of geohydrologic gsettings. Further, it was
determined that the 20 preliminary candidate areas when considered with
the first repository sites in tuff, salt and basalt formations that may
be available for the second repository would provide a diversity of host
rock types, thus satisfying 10 CFR 960.3-1-2. Since consideratlion of
regionality under 10 CFR 960.3-1-3 can only be made after the site for
the first repository has been recommended, it is too early to apply this
requirement of the guidelines at this time.

Tdentification of Potentially Acceptable Sites

The DOE Siting Guidelines (Section 960.3-2-1) require that to
identify a site as potentially acceptable, evidence shall support
findings that the site is not disqualified when examined against ten
disqualifying conditions. The ten disqualifying conditions are:
erosion, dissolution, tectonics (2), natural resources, population
density and distribution (2), offsite installations and operations, and
environmental quality (2). The draft ARR provides the analyses of the
candidate areas against these ten conditions. None of the 20 candidate
areas are disqualified as a result of these analyses.

Based on the above conclusion, DOE could propose to identify all 20
of the candidate areas as potentially acceptable sites. 1In order to
provide sufficient confidence that DOE will be able to nominate up to
five sites in crystalline rock for characterization, DOE has determnined
that it is only necessary to identify 12 of the candidate areas as
proposed potentially acceptable sites for the area phase investigations.
This determination was based on a consideration of the areal extent of
the candidate areas and their distribution within three geohydrologic
settings.




The eight candidate areas not proposed for identification as
potentially acceptable sites will be considered and may be designated as
potentially acceptable sites during ARR finalization or area phase
investigations if other areas are necessary to meet program
requirements., DOE recognizes that the proposed identification of 12
potentially acceptable sites is less than the range of 15 to 20
previously discussed. However, DOE believes that the initiation of area
phase investigations on 12 potentially acceptable sites provides a
reasonable basis for proceeding. The rationale for this decision can be
found in Section 5.4 of the draft ARR.

Therefore, the draft ARR identifies 12 of the candidate areas as
proposed potentially acceptable sites. The 12 proposed potentially
acceptable sites were identified as a result of an analysis that focused
on the sites having the most favorable geologic and environmental
characteristics. These proposed potentially acceptable sites are:

Area
Region State Designation Areal Extent Counties
[mi4]
North Central Wisconsin NC--3 1094 Langlade, Menominee,
Marathon, Oconto,
Portage, Shawano, &
Waupaca
Minnesota NC-6 300 Marshall, Pennington,
Polk, & Red Lake
NC-7 113 Norman and Polk
NC-10 397 Benton, Mille Lacs,
Morrison, & Sherburne
Northeastern Maine NE--2 92 Hancock, Penobscot, &
Washington
NE-4 385 Androscroggin,
Cumberland, & Oxford
New Hampshire NE-5 78 Cheshire, Hillsborough,
Merrimack, & Sullivan
Southeastern Virginia SE-2 209 Bedford
SE~3 307 Halifax & Pittsylvania
North Carolina SE-4 142 Franklin, Johnson, & Wake
SE-5 105 Buncombe, Haywood, &
Madison
Georgla SE-7 214 Lamar, Monroe, & Upson

These 12 proposed potentially acceptable sites and the eight
candidate areas that may be designated as potentially acceptable sites,
either during ARR finalization or area phase investigations, are shown on

Figure 4,

Prior to finalization of the draft Area Recommendation Report, DOE
will consider comments from other Federal agencies, States, Indian
Tribes, and the general public,
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