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MEMORANDUM FOR: BWIP Group Coordinators LS
FROM: R.J. Wright, BWIP PM, WMHT, WM
SUBJECT: STANDARD OUTLINE FOR CHAPTERS OF THE DRAFT

SITE CHARACTERIZATION ANALYSIS

Through experience with the DSCA chapter mock-ups and after a preliminary
look at Draft 1, a standard outline for most of the DSCA technical chapters
has been evolved. It is basically similar to the suggested outlines

that I discussed with most of you last week, during the review of the
mock-ups.

The standard outline is attached. It is expected to be used for all
chapters with the exceptions of: Chapter 1 (Introduction),

2 (Description of Facility), 3 (Site Selection Process), 9 (Environmental
Factors), 10 (Quality Assurance) and 12 (Summary of NRC Concerns).
Understandably, the fit will be more comfortable for some subjects than for
others. It is essential, nevertheless, to have a uniformity of treatment so
the DSCA is a unified document, not a collection of mini-essays of

various forms.

In DSCA Draft 1, some chapters are more in Tine with the standard outline
than are others. Many of my review comments focus on the organization

of chapter contents. In particular, some drafts contain evaluations and
recommendations that are scattered throughout the text rather than being
centered in sections (4) and (5).

It is essential that each chapter in Draft 2 accord with the standard
outline, excepting Chapters 1, 2, 3, 9, 10, 12. If anyone has a problem in
meeting this requirement, please see me.

T
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Robert J. Wr1ght

BWIP Project Manager

High-Level Waste Technical
Development Branch

Division of Waste Management

cc: M. Bell
J. Bunting
H. Miller
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Attachment

STANDARD QUTLINE FOR DSCA CHAPTERS

1. Introduction
.~ 1.1 Type of material presented in the SCR
b////Z Relevant sections of 10 CFR 60
(:\3 Relation of SCR and NRC issues (making use of Appendix C}) Z%;;;jii;%#”
Summary of SCR conclusions and assertions

//;;A\ Analysis and discussion of issues, conclusions and assertions in
Qﬂ the SCR

-
Lf‘ \ 4 / Evaluation of site characterization plans and program //) fdﬁzp

e ‘U/

J///S. Recommendations for site characterization plans and program
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3 SITE CHARACTERIZATION ANALYSIS: THE SITE SELECTION PROCESS

3.1 Introduction

In this chapter of the Site Characterization Analysis, the staff will analyze
the process by which DOE selected a reference repository location at the
Hanford Reservation. Beginning in section 3.3, the staff will briefly describe
specific aspects of the site-selection process. These descriptions either
restate or paraphrase the Site Characterization Report and its references. The
staff's analysis will follow each description.

3.2 The National Waste Terminal Storage Program

The DOE has given the National Waste Terminal Storage (NWTS) Program the task
of finding and characterizing sites for a geologic repository. The NWTS
geologic field offices are investigating basalt (the Basalt Waste Isolation
Project (BWIP)),™volcanic tuff (Nevada Nuclear Waste Storage Investigations
(NNWSI)l and salt and crystalline rocks (O0ffice of Nuclear Waste Isolation
(ONWI)) as potential geologic media for a high level waste (HLW) repository.
Figure ___ in Appendix A shows where these investigations are taking place.

Basalt, volcanic tuff, and salt are the primary media under consideration. A
schedule for the activities planned for each of these media appears in
Figure__ , Appendix A. The BWIP site characterization report (SCR) is the first
of three SCR's 00E will submit to NRC. The SCR for tuff is scheduled for

June 1983, and for salt, July 1983.

The NWTS Program is following a three phase siting process consisting of

(1) site screening (2) detailed site studies, and (3) site selection (see
Figure__ in Appendix A). This siting process is described in the DOE Public
Draft, National Plan for Siting High-lLevel Radiactive Waste Repositories and
Environmental Assessment, DOE/NWTS-4 (Ref. 7). (The staff will refer to this
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document as the National Siting Plan). A brief description of each phase of
.the siting process follows.

3.2.1 Site Screening

The first phase of the siting process, termed site screening, covers the

. activities planned to find sites favorable for waste isolation. DOE uses
seyeraanpproaches to begin site screening. The approaches differ in their
ﬁeographic starting points. The host-rock approach begins by identifying - ™
large, multi-state regions of the country, overlying geologic formations of
potential interest. Early in the NWTS program, DOE used the host rock
approach to delineated regions containing salt domes and bedded salt formations
which may be suitable for a geologic repository. More recently, DOE has
screened the U.S. for regions containing crystailine rocks such as granite.

Another approach, termed the land-use approach, investigates land already owned
by the federal government and committed to nuclear activities. In particular,
DOE has initiated siting studies in Nevada (Nevada Test Site) and Washington
(Hanford Site) using the land-use approach. Although DOE is pursuing two
additional approaches to site screening (province screening and simultaneous
screening), DOE expects that the nation's first repository will be selected by
either the land-use or host-rock approach.

3.2.2 Detajled Site Studies

After completing site screening, DOE will begin detailed site studies. Here,

associated with constructing and operating a geologic repository at a particular
site. The BWIP Site Characterization Report (SCR) details how DOE plans to make
the above assessments at Hanford. '

3.2.3 Site Selection

Site selection is the process by which one or more sites are selected by DOE
with the intent to apply for a construction authorization from the NRC.
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(1icensing process). As part of the licensing process, DOE will prepare a Safety

Analysis Report and an Environmental Report for the repository site it has

chosen.  The NRC, in turn, will prepare an Environmental Impact Statement for
its decision to authorize the construction of the repository.

3.3 Selection of the Hanford Reservation

3.3.1 DOE Rational For Its Selection of the Hanford Reservation

'The DOE is considering the thick basalt sequence of the Columbia Plateau for

siting a repository for radioactive wastes. The Columbia Plateau covers 78,000
mi%?, extending across southeast Washington and parts of Idaho and Oregon. In
1976, DOE began site feasibility studies in the Columbia Plateau to assess the
hydreoiogic énd geologic properties of basalt. The purpose of these investiga-

tions was: ‘'

‘...to provide geologic and hydrologic information necessary to
identify areas beneath the Hanford Site that have a high probability of
containing basaltic rock suitable for a nuclear waste repository" (Refs. 1,2).
Later, in 1978, the National Academy of Science (NAS) recommended that DOE
consider the Rattlesnake Hills at Hanford, as a possible storage site for
nuclear wastes (Ref. 15). The NAS surmised that a nuclear waste repository
could be excavated between the perched water table, high in the hills, and the

main water table.

DOE selected Hanford as a potential repository site primarily because of its
land-use. Hanford is owned by the Federal government and has been committed to
nuclear activities since 1943. After many years of commitment to nuclear
activities, extensive portions of the Hanford Reservation would never be
returned to unrestricted land-use; thus, Hanford is considered to be highly
appropriate for continued equivalent use (BWIP-SCR). In addition, 0OE had some
technical reasons for selecting Hanford. Considerable geologic and hydrologic
data has been gathered on the Pasco Basin. Much of this data is closely
aligned with the objectives of finding a site for a nuclear waste repository
(Refs. 2,3). Also, DOE maintains that the Pasco Basin's nearly uniform physical
characteristics and thick basalt flows make it an attractive site for a
repository (Ref. 5).
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3.5.2 Staff's Analysis of DOE's Rationale For Selecting the Hanford
Reservation

The NWTS National Siting Plan states that the first repository will be selected
through either a land-use approach or a host rock approach. The Hanford
Reservation was selected by the land-use approach. By using the land-use
approach, DOE has by-passed two screening steps that occur when the’ host-rock
approach:to siting is used. When the host-rock approach is used, the screening

program would pass through national and regional surveys before area surveys

.could begin. ‘When a land-use approach is used, the site investigation begins
~. with-an area survey (see Figure , Appendix A).

- the Pasco Basin compares to other study areas, particularly those which are

BWIP-semiannual reports. As an alternative, DOE could compare the Pasco Basin

National and regional surveys have led to several study areas. For example,
investigations at the Paradox Basin alone have delineated four study areas:
Salt Valley, Gibson Dome, E1k Ridge and Lisbon Valley. Since the land-use
approach omits national and regional surveys in its screening process, there
is-only one study area. For the BWIP, this study area is the Pasco Basin .
If the BWIP-SCR is gmemg to provide some basis for future National Environ-
mental Policy Act (NEPA) decisions, DOE should have shown, in the SCR, how

also dedicated to nuclear activities (e.g., land in South Carolina, Idaho, New

Mexico and Nevada). The staff recommend rison in th

area. to study areas selected by the host-rock approach.

By comparing the Pasco Basin area to other study areas, DOE could confirm

that Hanford is a reasonable repository site alternative for NEPA purposes.
The NRC will be required to prepare an environmental impact statement (EIS) to
support its decision to authorize the construction of a geologic repository.
Under the provisions of the National Environmental Policy Act (NEPA) and the
NRC procedural rule (46 FR 13973), the alternative repository sites, presented
in the EIS, must be among the best that can reasonably be found. The staff

feels that DOE should confirm that the Hanford Reservation is a reasonable

alternative for a repository site before NRC begins its formal NEPA process.
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3.4 The BWIP Site Screening Process

The BWIP site screening process begins at the Pasco Basin (1600 mi2) and ends
at the reference repository location (18 mi2). Three objectives guide DOE's
progression from large to smaller land areas:

> maximize public healthlas safety .
. minimize adverse environmental and socioeconomic impacts
. minimize system costs

'_Béfofe these objectives could be realized, some assumptions had to be made on
how a repository would be constructed, how it would operate, and what impacts
it may have. These assumptions are listed in reference 5.

Having established their objectives and made their assumptions, DOE prepared
screening guidelines. (see p.p. 2.2-9 through 2.2-13 of the SCR) The guide-
1ines where depicted on map overlays and applied in five steps to areas under
study. Starting at the Pasco Basin, each step successively reduced the land
area that would be considered in the following step. At the end of each step
the fol1owiﬁg areas were defined:

Step 1 - Pasco Basin or study area (1,600 mi2)
Step 2 - candidate area (several hundred mi2?)

Step 3 - subarea (approximately 100 mi2)

Step 4 - site locality (up to 50 mi2)

Step 5 - candidate site (approximately 10 mi2)

The overlay process ended with nine candidate sites, all on the Hanford Reserva-
tion.* At this point in the screening program DOE discontinued using overlays
and began a comparative evaluation of the candidate sites. Five attributes were
used to provide a means of comparing and eventually differentiating among the
sites. The attributes include:

. Distance to discharge areas
. Structural geologic considerations
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. Site biologic impact
. Distance to potentially hazardous facilities
. Potential for repository expansion

These attributes were used to quantitatively measure a condition or charactristic
of the candidate site by means of actual unit scale, such as distance or a
constructed scale that quantified the conditions. For example, under the site
attribute, "potential for repository expansion," a site condition which would
allow expansion for say 6 miles would be given a higher value than one which
allow expansion for 2 miles. In a similar fashion, all the conditions or charac-
~ teristics for a particular candidate site were assigned a value, the values
~_were totalled and the sites with the highest score were considered the most
attractive. The results of the comparative evaluation of -the candidate sites
showed that the central portion of the Cold Creek syncline area (Figure __,
Appendix A) should be evaluated in the final screening phase.

The final phase of site-selection deliniated a reference repository location
(18 mi2) within the Cold Creek syncline area. Ranking criteria, analagous to
the atiributes used in the prgvious screening phase, were applied to each
candidate site in the Cold Creek synciine area. The ranking criteria include:

. Structural geology

. Seismucity

. Gechydrology

. Man's activities
. Host rock characteristics
. Environment

*At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi2?) located outside the Hanford boundry but within the Pasco
Basin. Three subareas were eliminated from consideration because of land use
and hydrological conflicts. The remaining subarea was dropped because of
conflicts in land use, hydrology, bedrock dip and tectonic stability. DOE
concluded from this evaluation: '"Because no area of the Pasco Basin outside of
the Hanford Site was found to be obviously superior to areas within the Hanford
Site, further study to identify (repository) site localities was concentrated
on the subareas of the Hanford site." (Ref. 4)
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Theén the sites were ranked using an ordinal dominance analysis (see ref. 5

‘detai1s). The outer boundaries of the sites ranked highest incribed the

reference repository location (Figure__, Appendix A).

3.5 Staff Analysis of the BWIP Site-Selection Process

As discussed in Section 3.4, DOE applied screening guidelines to the Pasco

for

" Basin to find nine candidate sites for a geologic repository. The SCR refer-

ences a document that compares the BWIP screening guidelines to those

recommended by the National Waste Terminal Storage Program (NWTS) (Ref. 135.

This document, entitled Comparison of NWTS-33(2) Criteria and Basalt Waste
Isolation Project Screening Considerations, RHO-BW-EV-IP, compares BWIP

criteria with a draft version of the NWTS criteria (Ref. 12). The final NWTS
document (Ref. 12) recommends several screening criteria which were not applied c/e;p

at BWIP. Specifically, the staff finds that the following NWTS criteria were

vr

\ . ,omitted from the BWIP site-selection process: I {,;,,-:YH' he He 9 5)'“{5
e >
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SR A site's geohydrology should:
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AT i 2. minimize contact time between groundwater and waste. : A pﬁﬂf
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A site's geochemistry should have characteristics compatible with retrival.
e

. A site's resources, g:g#res wate%, should be evaluated to assess the
likelihood of human intrusion

b@«\“&ﬁ 953"%‘;\/

A site should be located such that risk to the population from transportation
of radiocactive waste can be reduced below acceptable levels to the extent

reasonably achievable.

In selecting the reference repository location, DOE considered mineral deposits

and transportation impacts, but not in sufficient depth. DOE should have

evaluated water resources as well as mineral resources. Given the arid environ-

ment of the Pasco Basin and the expected_agricultural grgwth, water resources

may be a limiting factor when repository construction begins. DOE did not
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coﬂsider transportation guidelines until the locality phase of site screening.
-Transportation impacts, however, will not be limited to the locality of the

proposed site, alone. High level waste must be transported across the nation
to reach a repository at Hanford, Washington. The staff recommends that DOE (
evaluate transportation and water-use impacts during their detailed investiga- \L‘,gi

tions at Hanford. j’)"\* X\\\S c@

,7/
Even though BWIE_d1d_nn;_u;g_gll_gi_;ng_uuls_;;:ggn;ng_grjter1§,\the staff ™ LSD
believes that the refexeace rengsitori.location. s BW ?
Jocation withip the Pasco B3sin, Some of the NWTS criteria may be more appros ' %»gi?l

‘priate for national and regional surveys and could not distinguish one site ¥ f

>

i
. \: as.-?k"l
T .- - from another within Hanford's 620 mi2® area. Mevertheless, BWIP should not -
omit any of the NWTS screening criteria without some explanation. Selective NS
implementation of the NWTS criteria can create inconsistencies among repository . €g§>

investigations in different geologic media. For example, the O0ffice of Nuclear TS“D
Waste Isolation (ONWI), which is investigating domal salt for a potential
repository site, is using different terminology than BWIP. In reference 14,

- :an ONWI document, each of seven salt domes is called a "candidate site" while
the same term does not appear in the BWIP program until DOE was fairly certain
where the repository would be located. Likewise, reference 14 refers to a
“repository location" but does not define its size. At BWIP a repository
location can cover an area of up to 50 mi? (except for'the reference repository
location which covers 18 mi?).

3.5 Staff Conclusion

Based on our review of the BWIP SCR and its sﬁpporting documents, the staff
offers the following comments and conclusions regarding the DOE site
selection process.

. The DOE did not adequately compare the Pasco Basin study area to other
study areas selected by either the land-use or the host-rock approach
(as described in the NWTS National Siting Plan). The staff feels that DOE
should make this comparison, perhaps in the BWIP semiannual reports, before
the NRC NEPA process begins. The study areas should be compared at the
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same level of detail as the area survey phase of characterization in the
National Siting Plan. An early comparison of study areas will ensure that
only reaonable alternatives will be considered during the licensing

process. _ Af's “

v
v‘g 4
. e ; . Xt
¢+ .. None of the other sites within the Pasco Basin that were evaluated by 0O \YS&?\} N
\:
- in the SCR are preferrable to the reference repository location. Q\E%: Q:
...... R \

- Differences between the and NWTS siting criteria can be attributad S‘Q¢ <
. to the different geograppic starting point for the host-rock and land-use 63;

siting concepts. The differences do not indicate that the NWTS and BWIP Qb

re inconsistant or that the BWIP guidelines

the difflerences will, however, complicate a comparison

repository\projects which have followed the NWTS guidelines

. site-screening guid
were ineffective.
between BWIP a
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3 SITE CHARACTERIZATION ANALYSIS: THE SITE SCREENING PROCESS USED AT THE
BASALT WASTE ISOLATION PROJECT (BWIP)

[~

3.1 Introduction

The Basalt Waste Isolation Project (BWIP) is considering the thick basalt
sequence of the Columbia Plateau for siting a repository for radioactive wastes.
The Columbia Plateau covers 78,000 mi2, extending across southeast Washington
and portions of Idaho and Oregon. In 1976, DOE began site feasibility studies
in the Columbia Plateau to assess the hydrologic and geologic properties of
basalt. The purpose of these investigations was: "...to provide geologic and
hydrologic information necessary to identify areas beneath the Hanford Site
that have a high probability of containing basaltic rock suitable for a nuclear
waste repository." (Refs. 1,2)

From its beginning, BWIP had planned to locate the candidate repository site on
the Hanford Reservation. DOE gives three reasons for this decision: First,
Hanford is on Federal land presently dedicated to nuclear waste management activ-
ities (Ref. 3). Secondly, considerable geologic and hydrologic data has been
gathered on the Pasco Basin. Much of this data is closely aligned with the
objectives of finding a site for a nuclear waste repository (Refs. 2,3). And
thirdly, the Pasco Basin's nearly uniform physical characteristics and thick
basalt flows make it an attractive site for a repository (Ref. 5).

At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi?) located outside the Hanford boundry but within the Pasco
Basin. Three subareas were dropped because of land use and hydrological
conflicts. The remaining subarea was dropped because of conflicts in land use,
hydrotogy, bedrock dip and tectonic stability. DOE concluded from this evalua-
tion: "Because no area of the Pasco Basin outside of the Hanford Site was

found to be obviously superior to areas within the Hanford Site, further study
to identify (repository) site localities was concentrated on the subareas of the
Hanford site." (Ref. 4)
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This review will focus on the site screening process which took DOE from the
Hanford Reservatipn (620 mi%) to the reference repository location (RRL)

(18 mi%?). Before examining or criticizing what DOE has done, this review will
first restate, very briefly, how the BWIP'ﬁite-screening process works. The v
reader is referred to the Site Characterization Report (SCR) and the references

for this chapter for more detailed information.

3.2 The BWIP Site Screening Process

The entire site screening process at Hanford was developed from three objectives:
maximize public health and safety
. minimize adverse environmental and socioceconomic impacts

minimize system costs

Before these objectives could be realized, some assumptions had to be made on
how a repository would be constructed, how it would operate and what impacts it

may have. These assumptions are listed in reference 5.

Having established their objectives and made their assumptions, DOE prepared
27 screening guidelines. These guidelines where depicted on map overlays and
applied in four steps to areas under study. Each step successively reduced
the land area that would be considered in the following step. At the end of

each step the following areas were defined:

Step 1 ~ candidate area (several hundred mi2)
Step 2 - subarea (approximately 100 mi?)
Step 3 - site locality (up to 50 mi?)

Step 4 - candidate site (approximately 10 mi2)

The overlay process ended with nine candidate sites. At this time the screening
process discontinued using overlays and began to rank the candidate sites using
a dominance analysis technique. This technique found that the candidate sites

overlying the Cold Creek syncline were the most suitable for a repository.
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The final phase of site screening identified a reference repository location
(RRL) within the Cold Creek syncline. Again, a ranking process compared and
evaluated the candidate sites, but with the benefit of more detailed and recently
acquired technical data. This enlarged data base is referred to as a Criteria
Matrix (Ref. 5). Data collection for this final phase of site screening ended

on May 16, 1980, although updates of specific information continues.

3.3 NRC Review of the BWIP Site Screening Process

The BWIP screening process can be divided into three phases: each distinguished
by its screening criteria. In the first phase, 27 guidelines - applied through
map overlays - reduced the screening area from the Pasco Basin (1,600 mi2) to
nine candidate sites (each approximately 10 mi2). 1In the second phase, ranking
factors selected the Cold Creek syncline area through a comparitive evaluation of
the nine candidate sites. In the final phase a Criteria Matrix delineated the
reference repository location. Each phase has its own set of screening criteria:
phase 1; 27 guidelines, phase 2; ranking factors, and phase 3; a Criteria Matrix.

The staff's review of these screening criteria follows.

3.3.1 Screening Guidelines
e Genen o
Twenty-seven screening guidelines/from assumptions on a repository's construction, h///
operation and environmental impacts. The guidelines were graphically represented
on map overlays, which, in turn, were applied to maps of the Pasco Basin, and
later, the Hanford Reservation. The overlays were applied in four successive

stages, which ended with nine candidate repository sites.

DOE did not consider transportation guidelines until the locality phase

(step 3, page 3.2) of site screening. The transportation guideline would
exclude repository sites within 0.6 miles of highways, interstate highways,
railroads and navigable waterwayé (Ref. 6). The NRC concurs that for safety
reasons a repository should not be built along a transportation corridor. At
the same time, however, a repository should be accessible to the sources of

high-level radioactive waste (HLW).
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At some point in the site screening process, DOE should have evaluated the
impact of transporting HLW, across the nation, to Hanford, Washington.
National transportation guidelines are or will be established for repository
programs investigating non-DOE land (Ref. 7). Unless BWIP does the same, NRC

has an incomplete basis for comparing Hanford to other repository sites.

The National Plan For Siting High-Level Radiological Waste Repositories

(Ref. 7) has also developed screening guidelines which are generally consistent
with those used at Hanford. However the following National Plan guidelines do
not appear to -h

in the Hanford program:

gechydrological regime

hydrological regime/shaft construction
subsurface rock dissolution

geochemical interactions with the waste package
engineering feasibility

uplift or subsidence rates

exploration history

subsurface hydrological system

W 0~ O W N

meteorological concerns

=
(o=}

human proximity

—
-

normal and extreme environmental conditions

DOE acknowledges that there will be variations in the screening process,
depending upon where it is applied. The BWIP screening process begins at a
greater level of detail than the National Plan since two screening steps,
National surveys and Regional surveys, were omitted in the BWIP program.
Consequently, a particular condition, such as meteorology, would be an
appropriate guideline at the National level, but would be irrelevant if the

entire screening area had the same climate (as in the Pasco Basin). u/’
3.3.2 Ranking Factors

In phase II of the screening process, five ranking factors evaluated the nine

candidate sites. The ranking factors are:
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. distance to discharge

. structural geologic conditions

. site bio]ogica]Iimpacts

. distance to potentially hazardous facilities
. potential for repository expansion

Site attributes were listed under each rahking factor. The attributes
correspond to conditions at the candidate sites. Each attribute was given a
numerical value designating its importance. For example, under the ranking
factor, "potential for repository expansion," a site attribute which would
allow expansion for say 6 miles would be given a higher value tham one which
would allow expansion for 2 miles. The attribute values for each site were
totalled and the sites with the highest score were considered the most
suitable.

Numerical ranking was useful at Hanford because of the surface and subsurface
variability among the candidate sites. However, assigning numerical values to
qualitative attributes, for examp]e;%;ild1ife habitat, can be subjective. "
Researchers in other repository programs may assign a different value to the

same attribute creating inconsistencies in their respective screening

programs.
3.3.3 Criteria Matrix

The final phase of the BWIP screening program continues the ranking process
only more detailed and recent data were used. A Criteria Matrix assigned a
numerical value to an expanded 1list of attributes for each candidate site. The
Criteria Matrix was developed from assumptions on baseline repository
conditions.

hoseline
One of the Erttesia=Mabetx—assumptionsstates that 1iquid defense waste may be 1~
placed in the repository. This is inconsistent not only with draft
10 CFR 60.135(c)(1) (wastes shall be in solid form) but also with the HLW
programs at Savannah River and West Valley. Both programs have prepared

environmental impact statement for solidifying their liquid high-level waste
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(Refs. 8,9). Savannah River has already selected borosilicate glass to be the
waste form (Ref. 10) and we expect West Valley to do the same. Unless the
ligquid defense waste is something other than HLW, the DOE should not assume
that it will be placed in a repository licensed by the NRC.

3.4 Conclusion

The BWIP site screening program has demonstrated that the reference repository
Tocation is as good or better than any other site within the Pasco Basin. But
DOE has not shown how the Hanford site compares to those outside of the Pasco
Basin. Before the NRC can prepare an environmental impact statement for its
decision to license a repository, the NRC must affirm that the Hanford site is

a reasonable alternative, i.e., Hanford must compare favorably to other candidate
sites.

One way of comparing candidate repository sites is to compare their respective
screening processes. The Hanford Reservation was essentially the geographic
starting point for the BWIP site screening process. The DOE has given some

good reasons for concentrating their efforts at Hanford. However, none of

these reasons appear in the National Siting Plan. Conversely, the National
Siting Plan used screening guidelines which were not used at BWIP. Consequentiy,
the NRC will find it difficult to compare the Hanford site to those which have
benefited from National and Regional Surveys and were selected by a different

set of screening guidelines (e.g., Paradox Basin and Permian Basin).

The NRC does not expect that each repository site will be selected by the same
screening plan. However, we do expect individual screening plans to use
consistent terminology, and, during their early phases, use similar screening
guidelines. With a common basis of comparing sites, the NRC would be in a
better position to judge Hanford or any other site as being a reasonable

alternative.
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COMMENTS ON SITING SCA CHAPTER

November 12, 1982

WMPI: 101.1

MEMORANDUM FOR: Regis G. Boyle, Group Coordinator
Institutional and Environmental Concerns
Review Group

THRU: John J. Surmeier, Section lLeader
Policy Analysis Section

FROM: Rob MacDougall
Policy Analyst -

SUBJECT: COMMENTS ON DRAFT SITE CHARACTERIZATION
ANALYSIS OF BWIP SITE SELECTION PROCESS

At your request, I've reviewed the draft site characterization analysis
prepared prior to our receipt of the Department of Energy's (DOE's) Site
Characterization Report (SCR) for the Basalt Waste Isolation Project
(BWIP). Here are my comments:

1. The draft inadvertently promotes an impression at the outset that
NRC is accepting DOE's site screening process uncritically. Half of
it is devoted simply to describing DOE's process. More important,
it is structured to track the steps in DOE's site screening process,
rather than the issues we have to address arising from the elements
required to be included in the SCR. Under Section 60.11(a) of the
rule, these elements are:

1. "(2) the criteria used to arrive at the candidate area;"

2. "(3) the method by which the site was selected for site
characterization;"

3. "(4) identification and location of alternative media and
sites at which DOE intends to conduct site characterization and
for which DOE anticipates submitting subsequent Site
Characterization Reports;" and

4. "(5) a description of the decision process by which the site
was selected for characterization, including the means used to
obtain pubiic, Indian tribal and State views during selection"
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COMMENTS ON SITING SCA CHAPTER
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It would promote the perception that we have made a good faith
attempt at rigorous, systematic analysis if our review were
structured according to the issues arising under these elements of
the SCR.

2. Considering the likelihood that our analysis will be skeptically
received by a suspicious public, the first paragraph of page 3-2 is
especially troublesome. It says that our review will focus on the
screening process that took DOE from the Hanford Reservation to the
reference repository location. This conveys a false impression that
we intend to avoid the critical issue of how DOE arrived at Hanford
in the first place. The conclusion does point out that DOE "has not
shown how the Hanford site compares to those outside the Pasco
Basin, but I doubt that the public would judge our review as
complete if we devoted no more than a few sentences to address this
fundamental part of the site selection process. I haven't seen the
SCR, but if I can safely assume that its discussion of the siting
process justifies what follows below, I would suggest we point out
that:

a. Under current NEPA law, NRC will have to examine reasonable
alternatives to authorizing construction at the site proposed
by DOE, and in making that examination in the course of a
licensing proceeding, NRC will have to determine that the
alternative sites investigated by DOE are reasonable.

b. The process by which DOE selects the slate of alternative
sites for characterization becomes especially critical in light
of the possibility that Congress may enact pending legislation
allowing NRC to consider only the sites characterized by DOE as
alternatives under NEPA.

c. We see nothing in the prior nuclear-related federal land use
approach to site screening that would disqualify a site
selected under this approach as a reasonable alternative for
location of a repository. (Note: DOE's National Siting Plan
calls these concepts "“approaches" rather than “guidelines.")
However, we also see no evidence in the SCR that DOE
comparatively examined all the federal nuclear reservations
that fall into this category before choosing the Hanford site
as a reasonable alternative for characterization.
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d. We also see no evidence in the SCR that DOE has undertaken a
comparative evaluation of screening approaches other than prior
nuclear-related federal land use in arriving at the selection
of Hanford as the first site to be characterized. Since NRC
will have to consider DOE's comparative evaluation at the
licensing stage, we believe DOE should complete this evaluation
soon before too much is invested in a site that may turn out to
compare unfavorably with sites selected under other screening
approaches.

3. Another thing likely to enhance a false impression about our
critical intent is the format of our analysis. Since the first
three pages are devoted almost completely just to describing DOE's
process, it is easy for the reader to miss the beginning of our
critical analysis at the bottom of page 3-3. Perhaps it would be
useful to break out our comments with an underlined notation (e.gq.,
NRC Comment:) preceding our remarks, which should be delivered in a
separate paragraph where possible. Also, since the Federal Register
notice of our receipt of the BWIP SCR points out that our Site
Characterization Analysis (SCA) will have to be read in conjunction
with the SCR, I don't think we need to devote so much valuable space
to describing DOE's process and its rationale.

4. If DOE has failed to describe in the SCR "the means used to
obtain public, Indian tribal and State views during selection" under
Section 60.11(a)(5) above, we should be prepared to say so.

5. The conclusion section (3.4) should expand on the point made in
the discussion of screening guidelines (3.3.1.). I believe we
should recommend that in the future, transportation factors be given
thorough consideration before the locality stage of the site
screening process, since transportation impacts from construction
and operation of a repository will not be limited to the locality of
the proposed site alone.

6. The conclusion contains important points, but some of them (eg.,
in the first paragraph) are new and don't appear to be integrally
related to the analysis preceding it. The conclusion should be
presented as our judgments on the most important issues arising from
DOE's description of its criteria, methods, alternatives, and and
site screening decision process under Section 60.11(a). It would
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thus track our previous discussions of each of the elements of the
SCR (see comment 2.), reinforcing the thoroughness of our review.

7. Several good points in the conclusion itself could be
strengthened for emphasis. For example, instead of saying in the
second full paragraph that "NRC will find it difficult” to compare
Hanford with sites selected from national and regional surveys under
other screening guidelines, we should say that without a comparative
analysis of the screening approaches by which DOE selected all the
candidate sites on its current slate, DOE cannot expect NRC to be
able to make timely NEPA determinations at the construction
authorization stage. -

Similarly, instead of saying in the last sentence of 3.4 that “NRC
would be in a better position" to judge Hanford as a reasonable
alternative, we could say that without consistent use of screening
guidelines under the several approaches to site selection, DOE will
not provide NRC sufficient basis to judge Hanford or any other site
as a reasonable alternative.

In the last sentence of the first paragraph of this section, I'm not
sure that we have to find that Hanford "compares favorably" to other
sites in order to find it a "reasonable alternative." The phrase
"compares favorably' suggests that the site has to be found superior
to others to be considered a reasonabie alternative. Perhaps it
would be better to say that te find a site a “reasonable
alternative,"” we have to find that alternatives to the site in
question are "not obviously superior." As I understand it, this is
the test used in NEPA analyses for reactor licensing, so it may have
the advantage of familiarity.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

MoV 24 1982

MEMORANDUM FOR: Regis G. Boyle, Group Coordinator

Institutional and Environmental
Concerns Review Group

THRU: John J. Surmeier, Section Leader
Policy Analysis Section
FROM: Rob MacDougall
Policy Analyst
SUBJECT: COMMENTS ON 18 NOVEMBER DRAFT SITE CHARACTERIZATION

ANALYSIS OF BWIP SITE SCREENING PRQCESS

I have reviewed the latest available draft of the attached document, and
as requested have attached it with marginal notes, comments, and
suggestions. In general, it appears a good deal stronger, but I believe
the conclusions do not reflect the intent of 10 CFR 60. Overall, I
recommend that we:

1. State at the outset that the purpose of this chapter of the SCA
is to evaluate the extent to which the information in DOE's SCR
fulfills the requirements of Section 60.11(a), subparagraphs (2)
through (5), and cite these provisions in full to show their
applicability to DOE's site selection process.

2. Conclude that since subparagraph (a)(2) requires a description of
"the criteria used to arrive at the candidate area," and (a)(3) and
(a)(5) require, respectively, a description of the "method" and the
"decision process" by which the site was selected for
characterization, much of the discussion of the site screening
process within the Pasco basin is irrelevant to the criteria,
method, and decision process by which the Pasco basin was selected
as a candidate area in the first place. Indeed, the SCR itself says
on page 2.0-2 that the "overall goal [of the site screening process
carried out by BWIP] was to identify a reference repository location
(i.e. preferred site) and an alternate repository location within
the Hanford Site."

3. As the bottom line for this SCA chapter, tell DOE that without
following the provisions of 10 CFR 60.11(a) for a comprehensive
description of the site screening process, DOE is proceeding with
BWIP site characterization at its own risk. It is therefore



incumbent on DOE to provide at the earliest possible time all the
required information on how it came to select the Hanford site, so
that the States, tribes, and interested members of the public may

comment.
/3 / 2l *./ /:"VZ{/] e fA /*//
/

Rob MacDOuga]]
Policy Analyst -

Enclosure: Markup of Draft SCA
Chapter 3.
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LIhe Basa]t Waste Isolation Project (BWIP) is considering the thick basalt
(i/v ,l)' sequence of the Columbia Plateau for siting a repository for radicactive wastes.
The Columbia Plateau covers 78,000 mi?, extending across southeast Washington
and parts of Idaho and Oregon. - In 1976, DOE began site feasibility studies
in the Columbia Plateau to assess the hydrologic and geologic properties of

L/
/L/

basalt. The purpose of these investigations was: "...to provide geologic and
hydrologic information necessary to identify areas beneath the Hanford Site

"that have a high probability of containing basaltic rock suitable for a nuclear
waste repository." (Refs. 1,2)

From its beginning, BWIP had decided to locate the candidate repository site
Cﬁon the Hanford Reservation. This decision was‘fons1sten€;h1th a

recommendatwon by the National Academy of Sqr&&sas—x AS) "to consider the
“/ Rattlesnake Hills, at Hanford, as a possible storage site for nuclear wastes

tyCA/VA\ ¥%%ef . The NAS surmlged that a nuclear waste repository could be TZZ
ﬂ va ed between the perched water table, high in the h1]]i;¢ma? ?tugig,-f :Z‘D“f
ter table. ﬁzzv;o/dﬁii‘ /[e,?af/ﬁ”¢ﬂ
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VCM’&/ In addition,

DOE had its own reasons for selecting Hanford for azgftent1a1
repository site. First, Hanford is owned by the federal government and has
)\ been committed to nuclear activities since 1943. Second, considerable
geologic and hydrologic data has been gathered on the Pasco Basin. Much of
this data is closely aligned with the objectives of finding a site for a
nuclear waste repository (Refs.

And third, the Pasco Basin's nearly
uniform physical characteristics\and thick basalt flows make it an attractive

site for a repository (Ref. 5)* oy L / ‘
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At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi2?) located outside the Hanford boundry but within the Pasco

Basin. Three subareas were dropped because of' 1and usé?%nd—ﬁ§a;57557223f- /22223341”"
conflicts.”! The remaining subarea was dropped because of"conflicts in land uséﬁif

hydrology, bedrock dip and tectonic stability. DOE concluded from this evalua- ]’;
tion: '"Because no area of the Pasco Basin outside of the Hanford Site was

found to be obviously superior to areas within the Hanford Site, further study

_ to identify (repos1tory) site 10ca11t1es was concentrated on the subareas ofd;zl/
L2

, (éianford site,” (Ref. 4//’ in/ /ZZ ai%ii%i?z;4q aj ;:Zfal(') j—-
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I he DOE good reasonsofor selecting Hanford e geographic
starting point for the
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National Plan for Siting High-Level Radioactive Waste Repositories (National

N

ﬁ\ W Siting Plan, Ref. 7) does—not elaborategfon these reasons. Using the National
5 ﬁv /KXM )ﬁ iting Plan, a screening program would pass through national and regional
'Xﬁ;f\ ﬁ% Méﬁrvey before reaching a candidate area stage the point where the BWIP

&}rQ‘Q"- site-screening program begins. Because of its wider scope, the National

\/0 Screening Plan uses diffgrent screening guidelines than BWIP. Consequently,

é&Jkéﬁﬁ‘*;> the NRC wi]]cifﬁa’?€—5?¥ficu]t to compare the Hanford Site to those which have
wa\&ﬂ’ : benefited from National and Regional Surveys and were selected by a different

\ w _Xsﬁet of screening guidelines (e.g. Paradox Basin and Permian Basin). /—ry [?//¢4@¢
5 . A u” el 440'171/r11&/44’

5§;; X 3 %v/{%e BWIP Site Screening Process igﬂ/@/litzﬁ ANt
Y j{w f

X/

Ese s1§ﬁ1§creen1ng process at Hanford was developed from three objectives:

;ﬂwﬁﬁﬁ g, maximize public health and safety
! /

. minimize adverse environmental and sociceconomic impacts

é%PéS) . minimize system costs

Before these objectives could be realized, some assumptions had to be made on

how a repository would be constructed, how it would operate and what impacts it
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Having established their objectives and made their assumptions, DOE prepared
screening guidelines. The guidelines where depicted on map overlays and
applied in four steps to areas under study. Each step successively reduced
the Tand area that would be considered in the following step. At the end of
each step the following areas were defined:

Step 1 - candidate area (several hundred mi?)
Step 2 - subarea (approximately 100 mi?)

Step 3 - site locality (up to 50 mi?)

Step 4 -~ candidate site (approximately 10 mi?)

The overlay process ended with nine candidate sites. At this time the screening
process discontinued using overlays and began to rank the candidate sites using
a dominance analysis technique. This technique found that the candidate sites
overlying the Cold Creek syncline were the most suitable for a repository.

The final phase of site-screening identified a reference repository location
(RRL) within the Cold Creek syncline. Again, a ranking process compared and
evaluated the candidate sites, but with the benefit of more detailed and recently
acquired technical data. This enlarged data base is referred to as a Criteria
Matrix (Ref. 5). Data collection for this final phase of site screening ended

on May 16, 1980, although updates of specific information continues.

3.3 NRC Review of the BWIP Site Screening Process

The BWIP screening process can be divided into three phases: each distinguished
by its screening criteria. In the first phase, screening guidelines - applied
through map overlays - reduced the screening area from the Pasco Basin

(1,600 mi?) to nine candidate sites (each approximately 10 mi?). In the second
phase, ranking factors selected the Cold Creek syncline area through a
compaéz?ive evaluation of the nine candidate sites. In the final phase a
Criteria Matrix delineated the reference repaository location. Each phase has
its own set of screening criteria: phase 1; screening guidelines, phase 2;
ranking factors, and phase 3; a Criteria Matrix. The staff's review of these
screening criteria follows.
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3.3.1 Screening Guidelines

Like repository programs in other media, BWIP follows the programs and
objectives of the National Waste Terminal Storage Program (NWTS). NWTS has
prepared site performance criteria which..."delineate characteristics a site
must have to ensure that the disposal system will perform as reguired"

(Ref. 12). The NWTS performance criteria are genera]zbut, nevertheless,

- important. Unless each repository program builds Jju?fﬂ site-screening
guidelines from the NWTS criteria, there can be no common basis for comparing
alternative repository sites in different geologic media. Without a
comparative analysis of alternative repository sites, NRC may be unable to

A prepare an Environmental Impact Statement (EIS) for its decision to authorize
:+, _the construction of a geologic repository.

yfa ﬁ* _The SCR- states: "Siting crjteria being applied to selecting a repository site
v, b within the Hanford site are comparable, however, to those resulting from the
& l”L/ national screening process as discussed in Chapter 2." In chapter 2, the SCR
: ;VNA/ states that reference 13, Comparison of NWTS-33(2) Criteria and Basalt Waste
}\ ) ,/VL‘ Isolation Project Screening Considerations, shows that the screening process
/L/b used to identify the site of a proposed exploratory shaft (at Hanford) is
ompatub]e with the NWTS site qualification criteria for geologic repositories.

/&)(b reference 13, DOE compares the BWIP site screening guidelines with a draft
éﬁxters1on of the NWTS performance criteria (ONWI-33(2)) which differs from the
inal version (NWTS-33(2)). The staff finds that the BWIP site screening
37 \) %, riteria differ from the final NWTS criteria in the following ways:
characterwsﬂérs

A '

'V \s compat;b]e with Ketr1eva1
b.
c.

By
[ N
S\ny N”[\(

l\\,\ ;‘/N/v Qﬁt

2
Vv‘

NWTS criteria for geohydrology states that the site will have

that will m1n}ée contact time between groundwater and wgkes
that will permit modeling to show that present and probable future

conditions have no unacceptable impact on repository performance

BWIP has no site-screening criteria for the above concerns.
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2. NWTS criteria for geochemistry states that the site:

a. will have characteristics compatible with retrieval
b. will be Tocated so that chemical interactions between radionuclides,

rocks, groundwater, or engineered components will not unacceptably affect

system performance ) }Ap?
I

s
. . . . ;j//v4/j s
- BWIP has no site-screening criteria for the above con erns‘%}/ /ZZQ(bA/A g

Y
’ e G
3. NWTS criteria fo{ geologic characteristi% states that the site q& ha}

characteristics compatible with retrieval.

The BWIP criteria do not. WW &/‘/; .
‘/> JV»V\» j,/y/’”{
“NWTS criteria for human intrusion states that the site's resources uch /igfvvyf;=

4§Xf/ ’AEQQ water, should be eva1uated to assess the likelihood of human
R ), 1ﬂﬁrﬁs1on f{ t/
}BWIP k;imiliar criteria for mineral resources but does not include water.
TSP B
/’\ A
V/%. NWTS criteria for demography states that the site shall be located such
that risk to the population from transportation of radioactive waste can

be reduced below acceptable levels to the extent reasonably achievable.

BWIP did not consider transportation guidelines until the locality phase of
site screening. The transportation guideline would exclude repository sites
within 0.6 miles of highways, interstate highways, railroads and navigable
waterways (Ref. 6). The NRC concurs that for safety reasons a repository
should not be built along a transportation corridor. At the same time,
however, a repository should be accessible to the sources of high-level
radioactive waste (HLW).

At some point in the site screening process, DOE should have evaluated the

impact of transporting HLW, across the nation, to Hanford, Washington.

National transportation guidelines are or-will be established for repository
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programs investigating non-DOE land (Ref. 7). If BWIP does the same, perhaps
in one of their semi-annual reports, NRC could compare Hanford's
transportation impacts to those at other repository sites. The staff
recommends that in the future, transportation impacts from construction and
operation of a repository be given thorough consideration before the locality
=10
phase of the site-screening process, since transportation impacts will not be
limited to the locality of the proposed site alone.

The NWTS National Siting Plan lists site-performance criteria -guideddnes which T
are censistent—with—but more comprehensive than the screening guidelines used

at Hanford. The NRC staff found that the National Siting Plan has developed

criteria in the following areas that were not included in the BWIP screening
guidelines:

A

1. geochydroiogical regime ,yﬂﬁﬂy
2. hydralogical regime/shaft construction ji‘/V
3. subsurface rock dissolution ,ﬁ" ,tﬁ/‘%AB
4, geochemical interactions with the waste package gﬁ
5. engineering feasibility }”’ /y»
5. uplift or subsidence rates 5»ﬁp e L 7@¢4
7. exploration history ’]\i%i_ff//////_iferZﬂi\
8. subsurface hydrological system o ‘?;; N %
9. meteorological concerns Y, )>é ;;l‘ A//{/"I’W ﬂt
10.  human proximity )(lszi /@/"7{"/051 % &,

. sl
11. normal and extreme environmental : 'P' ‘ £§{¢{

oes not mean the two are 1nc0ns1steni%’ %?ﬁvvv¥ﬁ
: comparison of repository- Aﬁﬁﬂ

A]ready, the Office ofy Y 2
Nuclear Waste Isolation (ONWI), which is investigating domal salt for a

potential repository site, is using different terminology than BWIP (’/—‘~*\\\E§:/v{y¢d

example reference 14, an ONWI document, calls each of seven salt domes a U{Ad/fdf
"candidate site" while the same term does not appear in the BWIP program unti} e
40 L
DOE was fairly certain where the repository would be located. Likewise )T £5e :

71,,4’
eference 14 refers to a "repository location" but does not define its ssz%TiZZZttZZZAx
7/~Z4u6tyfcéo A AL e AL liveet ngjqp<rﬁfvbﬂéz‘1

-1 ﬂd 4TZ§;1f A lfﬁg Lﬁd{aj/&é{bﬂéH
1 1 e L < 4 )
'I}‘IB’ cet o / 77‘ s BWIP DSCA?’)CH 3/PFLUM

ite-selection process® in different geo]og1c media.




)
e
At BWIP a repository location can cover up to 50 mi (except for th? refergnee/z M(/»cn

repository location which covers 18 mi?). . Lot
p y ///wf/ f/wJ e Mﬂrffd’pﬁﬁ/sw
' AR jyﬁé W £(4/
DOE acknowledges that there will be variations in the scréen1ng proce /@uﬁ‘

depending upon where it is.applied. The BWIP screening process begins at % {c{£‘f::A
greater level of detail than the National Siting Plan since two screening. “ pre; “
steps, National surveys and Regional surveys, were omitted in the BWIP progran.

- Consequently a particular screening guideline which would be useful at a
National or Regional level may not distinguish one site from another within
Hanford's 620 mlg/ For example, the National Siting Plan has screening ' —

criteria for meteoﬁ?ogwca] concerns but BWIP does not because the entire Pasco

B has the same chmate /j j// ‘Aj’
o ﬁ/( /Z-VVA A/!—/lj W#VJ/Z:;LL(/%J%%DZ;L:;{;;&Z/ e ari

fﬁankmg Factors //b( /M'a’ﬁ’///;/l/l/lj‘,d (/p%/ M

oA drtre 44’ /i44¢¢*74‘7*z'*‘

A s tpe s /43.//144/».72144»224? s jz‘,q;,,/& Z g{me 4j '/>

In phégédiﬁ of the gcre n1ng proces ve ranking ;gftors eya gddkﬁ
candidate sites. The ranking factoers are: {L
' 1

ooy e S
PPV s A/J,u[/m(»f
Aparinle 27
. distance to discharge , 473
. structural geologic conditions
. site biological impacts
. distance to potentially hazardous facilities
. potential for repository expansion

Site attributes were listed under each ranking factor. The attributes
correspond to conditions at the candidate sites. Each attribute was given a
numerical value designating its importance. For example, under the ranking
factor, "potential for repository expansion," a site attribute which would
allow expansion for say 6 miles would be given a higher value than one which
would allow expansion for 2 miles. The attribute values for each site were

totalled and the sites with the highest score were considered the most
suitable.

Numerical ranking was useful at Hanford because of the surface and subsurface

variability among the candidate sites. However, assigning numerical values to
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qualitative attributes, for example, wildlife habitat, can be subjective.
Researchers in other repository programs may assign a different value to the
same attribute creating inconsistencies in their respective screening
programs.

3.3.23 Criteria Matrix

- The final phase of the BWIP screening program continues the ranking process
with more detailed and recent data. A Criteria Matrix assigned a numerical
value to an expanded 1ist of attributes for each candidate site. The Criteria

Matrix was developed from assumptions on baseline repository conditians.

One of the baseline assumption states that liquid defense waste may be

placed in-the repository. This is inconsistent not only with draft

10 CFR 60.135(c)(1) (wastes shall be in solid form) but also with the HLW

-programs at Savannah River'and West Valley. Both programs have prepared

env1reqmenta1 impact statement for solidifying their liquid high-level waste

( Oﬁs 8,9), and Savannah River has already selected borosilicate glass to be
’&/ jts waste form. (Ref. 10) The DOE should not sume that ligquid HLW will be

Wj in a repository licensed by the N BP)%( r cMW ’2 KQL\' /m %ﬂ/j

Mt b -
/w/w o /. al Tt
{W 3.4 Conclusion fé:?’aff’/’ )) sz//f ﬁ/{w'

WW A M e
1

4 he staff conclydes, from its analysis of the BWIP site-screening program,

that the refergnce repos1tory Tocation is aigood as any other site within the

il S
Pasco Basiny JTHe staff found some differences between the BWIP and NWTS siting

£

criteria. These differences can be attributed to the different geographic \j
. ﬁ[ sE@wt%hg point for each screening process. The differences do not indicate K
f N”y Aﬁthat the NWTS and BWIP site-screening guidelines are inconsistent or that the \\
‘; ﬂ/ BWIP guidelines were ineffective. The differences, however, will complicate a
.inA/ A comparison between the BWIP site-screening process to those which have followed ///

the NWTS guidelines more close eg. the Paradox and Permian Basin).

N
M Xr

M“/b

The NRC will be required to prepare an environmental impact statement (EIS) to
support its decision)to authorize the construction of a geologic repository.

L AN
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Under the provisionsof the National Environmental Policy Act (NEPA) and the NRC —
procedural rule (46 FR 13973), the alternative repository sites, presented in
the EIS, must be among the best that can reasonably be found. Before the staff
can affirm that the Hanford reference repository locagion is ;2nab1g -
alternative, the staff must find that alternative canaiﬁgzzr reas are not
obviously :jfgrior to Hanford. )
.”j"" L
The NRZ¥procedural rule defines a candidate area as a "...geologic and
Q%d%alogic system within which a geologic repository may be located" v
Jy (10 CFR 60.2(a)). Under this definition, the Pasco Basin would be a candidate
\£%k5 area. The procedural rule further states that a site characterization report
(TX///IXV“ \%ould include "...the criteria used to arrive at the candidate area”
,XV ,3Q10 CFR 60. 11(a)(3)) The BWIP-SCR, however, does not adequately show why the
vAA ﬁ’« asco Basin was selected for characterization over other candidate areas.
j# ‘thout- knowing how the Pasco Basin compares with other candidate areas, the

sl”ﬂ/{ Jyyﬁﬁtaff cannot state, at th1s time, that the Pasco Basin (i.e., the Hanford

V~ candidate area) is a reasonable alternative for a repository site - Hljgﬁégxy
e e for @ T R ey vt e,
T “\ / - 7'{/20 A )
/V (f COE A5 eAphrrn - )= /2(7
A The staff recommends that t ; ‘s-explAin why the Pasco A~ 47-2
ﬁh Basin was selected for characterization ove gér candidate areas. The staff
MV recognizes that Hanford's dedication to nuclear activities gives it some

institutional and land use advantages over sites that are not. But DOE owns

land in South Carolina, Idaho, and New Mexico that is also dedicated to nuclear

activities. The semiannual report should explain why these areas were not
;5considered, with Hanford, as potential repository sites?j T

~
The staff also recommends that the National Siting Plan compare the advantages

5) of building a repository on a nuclear reservation to the advantages realized f
v ) . 4
»9“\\) through National, Regional, and Area surveys. Arguments can be made, for and '

“T aga1nst concentrating nuclear activities at the same site. In a draft report

(Ref 16), DOE states: "Multiple regional repositories will distribute the
risk and the environmental, socioeconomic, and potential burdens across the
country rather than concentrating them in one region." The National Siting
Plan should explain why colocating repositories would be a burden while siting
a repository with some other nuclear facility would be an advantage.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555
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WMPI: 101.1

MEMORANDUM FOR: Regis G. Boyle, Group Coordinator
Institutional and Environmental Concerns
Review Group

THRU: John J. Surmeier, Section leader
Policy Analysis Section

FROM: Rob MacDougall
Policy Analyst

SUBJECT: COMMENTS ON DRAFT SITE CHARACTERIZATION
ANALYSIS OF BWIP SITE SELECTION PROCESS

At your request, I've reviewed the draft site characterization analysis
prepared prior to our receipt of the Department of Energy's (DOE's) Site
Characterization Report (SCR) for the Basalt Waste Isolation Project
(BWIP). Here are my comments:

1. The draft inadvertently promotes an impression at the outset that
NRC is accepting DOE's site screening process uncritically. Half of
it is devoted simply to describing DOE's process. More important,
it is structured to track the steps in DOE's site screening process,
rather than the issues we have to address arising from the elements
required to be included in the SCR. Under Section 60.11(a) of the
rule, these elements are:

1. "(2) the criteria used to arrive at the candidate area;"

2. "(3) the method by which the site was selected for site
characterization;"

3. "(4) identification and location of alternative media and
sites at which DOE intends to conduct site characterization and
for which DOE anticipates submitting subsequent Site
Characterization Reports;" and

4. "(5) a description of the decision process by which the site
was selected for characterization, including the means used to:
obtain public, Indian tribal and State views during selection"




"2 v 18 N

i i DeES

It would promote the perception that we have made a good faith
attempt at rigorous, systematic analysis if our review were
structured according to the issues arising under these elements of
the SCR.

2. Considering the 1ikelihood that our analysis will be skeptically
received by a suspicious public, the first paragraph of page 3-2 is
especially troublesome. It says that our review will focus on the
screening process that took DOE from the Hanford Reservation to the
reference repository location. This conveys a false impression that
we intend to avoid the critical issue of how DOE arrived at Hanford
in the first place. The conclusion does point out that DOE has not
shown how the Hanford site compares to those cutside the Pasco
Basin, but I doubt that the public would judge our review as
complete if we devoted no more than a few sentences to address this
fundamental part of the site selection process. I haven't seen the
SCR, but if I can safely assume that its discussion of the siting
process justifies what follows below, I would suggest we point out
that:

a. Under current NEPA Taw, NRC will have to examine reasonable
alternatives to authorizing construction at the site proposed
by DOE, and in making that examination in the course of a
licensing proceeding, NRC will have to determine that the
alternative sites investigated by DOE are reasonable.

b. The process by which DOE selects the slate of alternative
sites for characterization becomes especially critical in light
of the possibility that Congress may enact pending legislation
allowing NRC to consider only the sites characterized by DOE as
alternatives under NEPA.

C. We see nothing in the prior nuclear-related federal land use
approach to site screening that would disqualify a site
selected under this approach as a reasonable alternative for
location of a repository. (Note: DOE's National Siting Plan
calls these concepts "approaches" rather than "guidelines.")
However, we also see no evidence in the SCR that DOE
comparatively examined all the federal nuclear reservations
that fall into this category before choosing the Hanford site
as a reasonable alternative for characterization.



d. We also see no evidence in the SCR that DOE has undertaken a
comparative evaluation of screening approaches other than prior
nuclear-related federal land use in arriving at the selection
of Hanford as the first site to be characterized. Since NRC
will have to consider DOE's comparative evaluation at the
licensing stage, we believe DOE should complete this evaluation
saon before too much is invested in a site that may turn out to
compare unfavorably with sites selected under other screening
approaches.

3. Another thing likely to enhance a false impression about our
critical intent is the format of our analysis. Since the first
three pages are devoted almost completely just to describing DOE's
process, it is easy for the reader to miss the beginning of our
critical analysis at the bottom of page 3-3. Perhaps it would be
useful to break out our comments with an underlined notation (e.g.,
NRC Comment:) preceding our remarks, which should be delivered in a
separate paragraph where possible. Also, since the Federal Register
notice of our receipt of the BWIP SCR points out that our Site
Characterization Analysis (SCA) will have to be read in conjunction
with the SCR, I don't think we need to devote so much valuable space
to describing DOE's process and its rationale.

4. If DOE has failed to describe in the SCR "the means used to
obtain public, Indian tribal and State views during selection" under
Section 60.11(a)(5) above, we should be prepared to say so.

5. The conclusion section (3.4) should expand on the point made in
the discussion of screening guidelines (3.3.1.). I believe we
should recommend that in the future, transportation factors be given
thorough consideration before the locality stage of the site
screening process, since transportation impacts from construction
and operation of a repository will not be lTimited to the locality of
the proposed site alone.

6. The conclusion contains important points, but some of them (eg.,
in the first paragraph) are new and don't appear to be integrally
related to the analysis preceding it. The conclusion should be
presented as our judgments on the most important issues arising from
DOE's description of its criteria, methods, alternatives, and and
site screening decision process under Section 60.11(a). It would



thus track our previous discussions of each of the elements of the
SCR (see comment 2.), reinforcing the thoroughness of our review.

7. Several good points in the conclusion itself could be
strengthened for emphasis. For example, instead of saying in the
second full paragraph that "NRC will find it difficuit" to compare
Hanford with sites selected from national and regional surveys under
other screening guidelines, we should say that without a comparative
analysis of the screening approaches by which DOE selected all the
candidate sites on its current slate, DOE cannot expect NRC to be
able to make timely NEPA determinations at the construction
authorization stage.

Similariy, instead of saying in the last sentence of 3.4 that "NRC
would be in a better position" to judge Hanford as a reasonable
alternative, we could say that without consistent use of screening
guidelines under the several approaches to site selection, DOE will
not provide NRC sufficient basis to judge Hanford or any other site
as a reasonable alternative.

In the last sentence of the first paragraph of this section, I'm not
sure that we have to find that Hanford "compares favorably" to other
sites in order to find it a "reasonable alternative." The phrase
"'compares favorably" suggests that the site has to be found superior
to others to be considered a reasonable alternative. Perhaps it
would be better to say that to find a site a "reasonable
alternative," we have to find that alternatives to the site 1in
question are "not obviously superior." As I understand it, this is
the test used in NEPA analyses for reactor licensing, so it may have

the advantage of familiarity.

Rob MacDougall /]
Policy Analyst
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3 SITE CHARACTERIZATION ANALYSIS: THE SITE SELECTION PROCESS

3.1 Introduction

-
a

ﬂdg ’ In this chapter of the Site Characterization Analysis, the staff wilT analyze®>
;}“i ! %fhthe process by which DOE selected a reference repository 1ocat10n at the
d{\%? 11 Hanford Reservation. Beginning in section 3.3, the staff w11? br1ef1y descr1be
' _igbﬁab' specific aspects of the site-selection process. These descriptions either
'}”’ ;ﬁ&/, restate or pafgphrase the Site Characterization Report and its references. The

—— e

Juy’ Tstaff's analysis will follow each description.

3.2 The National Waste Terminal Storage Program

The DOE has given the National Waste Terminal Storage (NWTS) Program the task
of finding and characterizing sites for a geologic repository. The NWTS
geologic field offices are investigating basalt (the Basalt Waste Isolation
Project (BWIP)), volcanic tuff (Nevada Nuclear Waste Storage Investigations
(NNWSI)) and salt and crystalline rocks (Office of Nuclear Waste Isolation
(ONWI)) as potential geo1ogic'media for a high level waste (HLW) repository.
Figure ___ in Appendix A shows where these investigations are taking place.

Basalt, volcanic tuff, and salt are the primary media under consideration. A
schedule for the activities planned for each of these media appears in
Figure__ , Appendix A. The BWIP s1te character1zat1on report (SCR) is the first
of three SCR's DOE will submit to NRC. The SCR for tuff is scheduled for

June 1983, and for salt, July 1983.

The NWTS Program is following a three phase siting process consisting of

(1) site screening (2) detailed site studies, and (3) site selection (see
Figure__ in Appendix A). This siting process is described in the DOE Public
Draft, National Plan for Siting High-Level Radiactive Waste Repositories and
Environmental Assessment, DOE/NWTS-4 (Ref. 7). (The staff will refer to this
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document as the National Siting Plan). A brief description of each phase of
the siting process follows.

3.2.1 Site Screening

The first phase of the siting process, termed site screening, covers. the
activities planned to find sites favorable for waste isolation. DOE{sesuﬁ
several approaches to begin site screening. The approaches d1ffer 1n thewr
Qeographic starting points. The host-rock approach begins by identifying
large, multi-state regions of the country, overlying geologic formations of
potential interest. Ear]y in the NWTS program, DOE used the host rock

approach to de11neated regions containing salt domes and bedded salt format1ons
which may be suitable for a geologic repository. More recently, DOE haS/
screened the U.S. for regions containing crystalline rocks such as granite.

Another approach, termed the land-use approach, investigates land already owned
by the federal government and committed to nuclear activities. In particular,
DOE has initiated siting studies in Nevada (Nevada Test Site) and Washington

’ﬁ’(Hanford Site) using the land-use approach. Although DOE is pursuing two "

-““additional approaches to site screening (prov1nce screening and s1mu1taneous

_screening), DOE expects that the nation's first repository will be selected by

either the land-use or host-rock approach. ‘ . vwm éj7#z§&¢“
L &'-"F/"/:J:’/gjﬂ’\ e ;i::h 2.0

3.2.2 Detailed Site Studies - iéﬁ%y;»#?%uléﬁgi7 s 2%/ 4
. i om :m(,ﬁﬂi

After completing site screening, DOE;;§1]\begin detailed site studies. Here, éﬁ;?””

DOE assesses the safety, environmental, regu]atory, and societal concerns 7/

i associated with constructing and operating a geologic repository at a particular mhggg)

4 i i .
}ﬁs?rm’zj)is1te. The BWIP Site Character1zat1on Report (SCR) details how DOE plans to make, ‘
T t N = T R T N S e
ﬁﬁ%ﬁ; ;wthe above assessments at Hanferd - Af; ;j’anqqggau¢f:}if/,%90 '?ﬂvﬁuﬂxzflﬁﬁgﬁ?/;
g ) M’ S T T / ) P ‘/’a"—'f" # -

_ e ?/ﬂ

kY ﬁ,».‘ .7 Q"’ N//% /{WA J{ > ) /’\ﬁ
3.2.3 Site Selection '%é’ ”fﬂ Jﬂ{ !w&f h\ :

o v U 25 s e BUP g
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Site selection is the process by which one or more sites are selected by DOE
with the intent to apply for a construction authorization from the NRC.
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?;(Iicensing process). As part of the licensing process, DOE will prepare a Safety
Analysis Report and an Environmental Report for the repository site it has

,"?Q chosen. The NRC, in turn, will prepare an Env1ronmenta] Impact Statement for b,/'

—

A
/,

: '1/; :
2y< Aéﬁw‘ﬁj' g/rt'« n,
15 %

. its decision to authorize the construction of the repository.
4

3.3 Selection of the Hanford Reservation

The DOE is considering the thick basalt sequence of the Columbia Plateau for
- siting a repesitory for radicactive wastes. The Columbia Plateau covers 78,000
mi2, extending across southeast Washington and parts of Idaho and Oregon. In
1976, DOE began site feasibility studies in the Columbia Plateau to assess the

hydrologic and geologic properties of basalt. The purpose of these investiga-

i1

tions was: ..to provide geologic and hydrologic information necessary to

identify areas beneath the Hanford Site that have a high probability of
f;containing basaltic ‘rock suitable for a nuclear waste repository" (Refs. 1,2).
Later, in 1978, the National Academy of Science (NAS) recommended that DOE
consider the Rattlesnake Hills- at Hanford, ~as a possible storage site for g

e * ./‘
nuclear wastes (Ref. 15). The NAS surgl§gq,that a nuclear waste repository h}zw.

5" could be excavated between the perched water table, high in the hills, and the iw&/;f
main water table. [

i e

f,ﬂ*k/' T J“\\ﬁh

f«
DOE selected Hanford as a potential repository site pr1mar11y because of its ”90%0*(

land-use. Hanford is owned by the Federal government and has been committed to
nuclear activities since 1943. After many years of commitment to nuclear
activities, extensive portions of the Hanford Reservation would never be
returned to unrestricted land-use; thus, Hanford is considered to be highly
appropriate for continued equivalent use (BWIP-SCR). . In addition, DOE had some
technical reasons for selecting Hanford. Considerable geologic and hydrologic
data has been gathered on the Pasco Basin. Much of this data is closely
aligned with the objectives of finding a site for a nuclear waste repository
(Refs. 2,3). Also, DOE maintains that the Pasco Basin's nearly uniform physical
characteristics and thick basalt flows make it an attractive site for a

repository (Ref. 5).
A - 5’ { 2 ;afjﬁtc_
,,w“ ,\wj,/i f ,/LMAW-»{’ @l/

}
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- 3.3.2 Staff's Analysis of DOE's Rationale For Selecting the Hanford
Reservation

‘-J

The NWTS National Siting Plan states that the first repository will be selected

through either a land-use approach or a host rock approach. The Hanford
! Reservation was selected by the land-use approach. By using the land-use
L .~ approach, DOE has)by -passed two screening steps that occur when the host-rock

4i;f”r‘  approach to siting is used. When the host-rock approach is used, the screening
l

ﬁ94 = program would pass through national and regional surveys before area surveys.
P e could begin. When a land-use approach is used, the site investigation begins
>543ﬁq 5w;,With an area survey (see Figure , Appendix A).
: PR -
o

National and regional surveys have led to several study areas. For example,
investigations at the Paradox Basin alone have delineated four study areas:

Salt Valley, Gibson Dome, Elk Ridge and Lisbon Valley. Since the land-use
approach omits national and regional surveys in its screening process, there

-is only one study area. For the BWIP, this study area is the Pasco Basin .
; . sj)“ 7‘}0‘4)//;%

- s
If ‘the BWIP-SCR is going to provide some basis for future Nat1ona] Env1ron~

:/ “mental Policy Act (NEPA) decisions, DOE-should.have.shown;-.in the4$CR, how
the Pasco Basin compares to other study areas, particularly those which are

also dedicated to nuclear act1v1t1es (e.g., land in South Carolina, Idaho, New

iy

S '»; Mexico "and Nevada). The staff “recommends that DOE makes this comparison in the
{_.’Vﬁf"‘ BWIP-semiannual reports. As an alternative, DOE could compare the Pasco Bas1 :

.,-/ .-/

% ¢ §774 area to study areas se]ected _by the host—rock approach R4 5

Tl area to stuly ares pprOach. e/ 7 0
;‘!J'F;/ ) "}(ffé‘/wp\ AdF ”yl’ f’&’ f‘/ :
Sy ht o ! . . % "Wﬁwnﬁ
E By comparing the Pasco Basin area to other study areas, DOE could confirm .= # oA
that Hanford is a reasonable repository site alternative for NEPA purposes. 4ﬁgﬁkd\’

ur

The NRC will be required to prepare an environmental impact statement (EIS) to, ’”Quﬁf f

* ~ ‘,

support its decision to authorize the construction of a geologic repository. )“f”*’r4 A

,&%\W '

Under the provisions of the National Environmental Policy Act (NEPA) and the
NRC procedural rule (46 FR 13973), the alternative repository sites, presented u@éﬁ’

in. the EIS, must be among the best that can reasonably be found. The staff i t s é‘
feels that DOE should confirm that the Hanford Reservation is a reasonable _,;9 )V?L(JT
alternative for a repository site before NRC begins its formal NEPA process.
»

A s v L
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a;;;?f\ 3.4 The BWIP S1te Screening Process__:r-ihf t e PN
\'&« : \: Y : R
):éfﬁ The BWIP site screening process begins at the Pasco Basin (1600 mi%) and ends :

;ﬂf‘ ‘ at the reference repository location (18 mi2). Three objectives guide- DOE's

progression from large to smaller land areas:

i

1A 5
. maximize public health as safety
. minimize adverse env1ronmenta1 and socioeconomic impacts

. minimize system costs

Before these objectives could be realized, some assumptions had to be made on
how a repository would be constructed, how it would operate, and what impacts
.. . 1t may have. These assumptions are listed in reference 5.

R
e :’r ,..“"‘. A . v,’

g&”ﬁﬂv,/f"“***' R T .

Having estab11shed their ob3ect1ves and made the1r _assumptions, DOE prepared

screening guidelines. (see p.p. 2.2-9 through 2.2-13 of the SCR) The guide-

1ines where depicted on map overlays and applied in five steps to areas under
study. Starting at the Pasco Basin, each step successively reduced the land

area that would be considered in the following step. At the end of each step

the following areas were defined:

Step 1 - Pasco Basin or study area (1,600 mi2%)
Step 2 - candidate area (several hundred mi2)
Step 3 - subarea (approximately 100 mi2)

Step 4 - site Tocality (up to 50 mi?)

Step 5 - candidate site (approximately 10 mi2)

The overlay process ended w1th nine candidate sites, all on the Hanford Reserva-
ST tion.* At this po1nt 1n the screening program DCE d1scont1nued using overlays

[

;, __-and began a comparative evaluation of the candidate s1tes Five attributes were

used to prov1de a means of comparing and eventually differentiating among the
sites. The attributes include:

. Distance to discharge areas

Structural geologic considerations
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. Site biologic impact
. Distance to potentially hazardous facilities
. Potential for repository expansion

These attributes were used to quantitatively measure a condition or charactristic
of the candidate site by means of actual unit scale, such as distance or a
constructed scale that quantified the conditions. For example, under the site
attribute, "potential for repository expansion," a site condition which would
allow expansion for say 6 miles would be given a higher value than one which
allow expansion for 2 miles. In a similar fashion, all the conditions or charac-
teristics for a particular candidate site were assigned a value, the values

were totalled and the sites with the highest score were considered the most
attractive. The results of the comparative evaluation of -the candidate sites
showed that the central portion of the Cold Creek syncline area (Figure __,
Appendix A) should be evaluated in the final screening phase.

The final phase of site-selection delinjated a reference repository location
(18 mi2) within the Cold Creek syncline area. Ranking criteria, analagous to
the attributes used in the previous screening phase, were applied to each
candidate s%te in the Cold Creek syncline area. The ranking criteria include:

. Structural geology

. Seismucity

. Geohydrology

. Man's activities

. Host rock characteristics
. Environment

-~

EAY

*At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi2?) located outside the Hanford boundry but within the Pasco
Basin. Three subareas were eliminated from consideration because of land use
and hydrological conflicts. The remaining subarea was dropped because of
conflicts in land use, hydrology, bedrock dip and tectonic stability. ODOE
concluded from this evaluation: "Because no area of the Pasco Basin outside of
the Hanford Site was found to be obviously superior to areas within the Hanford
Site, further study to identify (repository) site localities was concentrated
on the subareas of the Hanford site." (Ref. 4)
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Then the sites were ranked using an ordinal dominance analysis (see ref. 5 for
details). The outer boundaries of the sites ranked highest i@cribed the
reference repository location (Figure__, Appendix A). ‘

3.5 Staff Analysis of the BWIP Site-Selection Process

As discussed in Section 3.4, DOE applied screening guidelines to the Pasco
Basin to find nine candidate sites for a geologic repository. The SCR refer-
ences a document that compares the BWIP screening guidelines to those
recommended by the National Waste Terminal Storage Program (NWTS) (Ref. 13).
This document, entitlied Comparison of NWTS-33(2) Criteria and Basalt Waste
Isolation Project Screening Considerations, RHO-BW-EV-IP, compares BWIP
criteria with a draft version of the NWTS criteria (Ref. 12). The final NWTS
document (Ref. 12) recommends several screening criteria which were not applied
at BWIP. Specifically, the\izﬁff finds that the following NWTS crite

ria were
- o

.

omitted from the BWIP site-selection process: _ " .. . = . SN
Co e e el AT ST e e

A site's geohydrology should: S
1. be compatable with retrival.

2. minimize contact time between groundwater and waste.
3. permit modeling.

} A site's geochemistry should have characteristics compatible with retrival.

. A site's resources, such as water, should be evaluated to assess the
1ikelihood of human intrusion

. A site should be located such that risk to the population from transportation
of radioactive waste can be reduced below acceptable levels to the extent
'y reasonably achievable, Q;ﬁyfd Voo Tgi il

PRl .
{i%'i t In selecting the reference repository location, DOE considered mineral deposits.
_ %fifg and transportation impacts, but not in sufficient depth. DOE should have
Y . . - .

. evaluated water resources as well as mineral resources. Given the arid environ-

Y. ;y~ment of the Pasco Basin and the expected agricultural growth, water resources
‘1ﬂ§*b ; may be a 1imiting factor when repository construction begins. DOE did not
ar !
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consider transportation guidelines until the locality phase of site screening.
Transportation impacts, however, will not be limited to the locality of the
proposed site, alone. High Tevel waste must be transported across the natioen
to reach a repository at Hanford, Washington. The staff recommends that DOE
evaluate transportation and water-use impacts dur1ng the1r detailed 1nvest1ga-

tions at Hanford. st
.(y.v\

"")
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'Even though BWIP did not use all of the NWTS screening criteria, the staff
believes that the reference repository location is at least as good as any

;locat1on within the Pasco Basin.” Some of the NWTS criteria may be more appro-
priate for national and regional surveys and could not distinguish one site
from another within Hanford's 620 mi2 area. Nevertheless, BWIP should not

omit any of the NWTS screening criteria without some explanation. Selective
implementation of the NWTS criteria can create inconsistencies among repository
investigations in different geologic media. For example, the O0ffice of Nuclear
Waste Isolation (ONWI), which is investigating domal salt for a potential
repository site, is using different terminology than BWIP. In reference 14,

an ONWI document, each of seven salt domes is called a "candidate site" while
the same term does not appear in the BWIP program until DOE was fairly certain
where the repository would be Jocated. Likewise, reference 14 refers to a
"repository location" but does not define its size. At BWIP a repository
location can cover an area of up to 50 mi2 (except for the reference repository
location which covers 18 mi2).

3.5 Staff Conclusion

-

Based on oﬁ? review of the BWIP SCR and its supporting documents, the staff
offers the following comments and conclusions regard1ng the DOE site

S 3 N 7 'jf4 ';“
selection process. A 'vyfﬁ’fﬁ R

f? A}

, The DOE did not adequately compare the Pasco Basin study area to other

study areas selected by either the land-use or ihe host-rock approach

(as described in the NWTS Nat1ona] Siting Plan): The staff feels that DOE
should make this compar150n perhapswzn -the BWIP-semiannualk=reports,-before™
QthNthe NRC-NEPA-process.- beg1ns The study areas should be compared at the

i s - f/ i
wr e T AL
[ A . .
A'ELA \ j‘w o )
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same level of detail as the area survey phase of characterization in the
National Siting Plan. An early comparison of study areas will ensure that
only reaonable alternatives will be considered during the licensing
process.

None of the other sites within the Pasco Basin that were evaluated by DOE
in the SCR are preferrable to the reference repository location.

. Differences between the BWIP and NWTS siting criteria can be attributed
to the different geographic starting point for the host-rock and land-use
siting concepts. The differences do not indicate that the NWTS and BWIP
site-screening guidelines are inconsistant or that the BWIP guidelines
were ineffective. the differences will, however, complicate a comparison
between BWIP and réﬁbsitory projects which have followed the NWTS guidelines
more closely.
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3 SITE CHARACTERIZATION ANALYSIS: THE SITE SELECTION PROCESS

3.1 Introduction

In this chapter of the Site Characterization Analysis, the staff will analyze
the process by which DOE selected a reference repository location at the
Hanford Reservation. Beginning in section 3.3, the staff will briefly describe
specific aspects of the site-selection process. These descriptions either
restate or paraphrase the Site Characterization Report and its references. The
staff's analysis will follow each description.

/

3.2 The National Waste Terminal Storage Program

The DOE has given the National Waste Terminal Storage (NWTS) Program the task
of finding and characterizing sites for a geologic repository. The NWTS
geologic field offices are investigating basalt (the Basalt Waste Isolation
Project (BWIP)), volcanic tuff (Nevada Nuclear Waste Storage Investigations
(NNWSI)) and salt and crystalline rocks‘(Office of Nuclear Waste Isolation
(ONWI)) as potential geologic media for a high level waste (HLW) repository.
Figure __ in Appendix A shows where these investigations are taking place.

Basalt, volcanic tuff, and salt are the primary media under consideration. A
schedule for the actjvities planned for each of these media appears in
Figure_ , Appendix A. The BWIP site characterization report (SCR) is the first
of three SCR's DOE will submit to NRC. The SCR for tuff is scheduled for

June 1983, and for salt, July 1983.

The NWTS Program is following a three phase siting process consisting of
(1) site screening (2) detailed site studies, and (3) site selection (see
Figure___ in Appendix A). This siting process is described in the DOE Public
Draft, National Plan for Siting High-Level Radiactive Waste Repositories and
Environmental Assessment, DOE/NWTS-4 (Ref. 7). (The staff will refer to this
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document as the National Siting Plan). A brief description of each phase of
the siting process follows.

3.2.1 Site Screening

The first phase of the siting process, termed site screening, covers the
activities planned to find sites favorable for waste isolation. DOE uses
several approaches to begin site screening. The approaches differ in their
geographic starting points. The host-rock approach begins by identifying
large, multi-state regions of the country, overlying geologic formations of
potential interest. Early in the NWTS program, DOE used the host rock

approach to delineated regions containing salt domes and bedded salt formations
which may be suitable for a geologic repository. More recently, DOE has

screened the U.S. for regions containing crystalline rocks such as granite.

Another approach, termed the land-use approach, investigates land already owned
by the federal government and committed to nuclear activities. In particular,
DOE has initiated siting studies in Nevada (Nevada Test Site) and Washington
(Hanford Site) using the land-use approach. Although DOE is pursuing two
additional approaches to site screening (province screening and simultaneous
screening), DOE expects that the nation's first repository will be selected by

either the land-use or host-rock approach.
3.2.2 Detailed Site Studies

After completing site screening, DOE will begin detailed site studies. Here,
DOE assesses the safety, environmental, regulatory, and societal concerns
associated with constructing and operating a geologic repository at a particular
site. The BWIP Site Characterization Report (SCR) details how DOE plans to make
the above assessments at Hanford. '

3.2.3 Site Selection

Site selection is the process by which one or more sites are selected by DOE

with the intent to apply for a construction authorization from the NRC.
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f(]icensing processf. As part of the licensing process, DOE will prepare a Safety
Analysis Report and an Environmental Report for the repository site it has

chosen. The NRC, in turn, will prepare an Environmental Impact Statement for

its decisiongzo authorize the construction of the repository.

i < . -

S~—— oo yrree Gt

3.3 Selection of the Hanford Reservation

3.3.1 DOE Rational For Its Selection of the Hanford Reservation

The DOE is considering the thick basalt sequence of the Columbia Plateau for
siting a repository for radioactive wastes. The Columbia Plateau covers 78,000
mi2, extending across southeast Washington and parts of Idaho and Oregon. In
1976, DOE began site feasibility studies in the Columbia Plateau to assess the
hydrologic and geologic properties of basalt. The purpose of ihese investiga-
tions was: "...to provide geologic and hydrologic information necessary to
identify areas beneath the Hanford Site that have a high probability of
containing basaltic rock suitable for a nuclear waste repository" (Refs. 1,2).
Later, in 1978, the National Academy of Science (NAS) recommended that DOE
consider the Rattlesnake Hills at Hanford, as a possible storage site for
nuclear wastes (Ref. 15). The NAS surmised that a nuclear waste repository
could be excavated between the perched water table, high in the hills, and the
main water table.

DOE selected Hanford as a potential repository site primarily because of its
land-use. Hanford is owned by the Federal government and has been committed to
nuclear activities since 1943. After many years of commitment to nuclear
activities, extensive portions of the Hanford Reservation would never be
returned to unrestricted land-use; thus, Hanford is considered to be highly
appropriate for continued equivalent use (BWIP-SCR). In addition, DOE had some
technical reasons for selecting Hanford. Considerable geologic and hydrologic
data has been gathered on the Pasco Basin. Much of this data is closely
aligned with the objectives of finding a site for a nuclear waste repository
(Refs. 2,3). Also, DOE maintains that the Pasco Basin's nearly uniform physical
characteristics and thick basalt flows make it an attractive site for a
repository (Ref. 5).
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3.3.2 Staff's Analysis of DOE's Rationale For Selecting the Hanford
Reservation ’

The NWTS National Siting Plan states that the first repository will be selected
through either a land-use approach or a host rock approach. The Hanford
Reservation was selected by the land-use approach. By using the Tand-use
approach, DOE has by-passed two screening steps that occur when the host-rock
approach to siting is used. When the host-rock approach is used, the screening
program would pass through national and regional surveys before area surveys
could begin. When a land-use approach is used, the site investigation begins
with an area survey (see Figure ___ , Appendix A).

National and regional surveys have led to several study areas. For example,
investigations at the Paradox Basin alone have delineated four study areas:
Salt Valley, Gibson Dome, Elk Ridge and Lisbon Valley. Since the land-use
approach omits national and regional surveys in its screening process, there
is only one study area. For the BWIP, this study area is the Pasco Basin .

If the BWIP-SCR is going to provide some basis for future National Environ-
mental Policy Act (NEPA) decisions, DOE should have shown, in the SCR, how

the Pasco Basin compares to other study areas, particularly those which are
also dedicated to nuclear activities (e.g., land in South Carolina, Idaho, New
Mexico and Nevada). The staff recommends that DOE makes)this comparison in the
BWIP-semiannual reports. As an alternative, DOE could éompare the Pasco Basin
area to study areas selected by the host-rock approach.

By comparing the Pasco Basin area to otherﬁgtudy areas, DOE could confirm

that Hanford is a reasonable repository sitefalternative for NEPA purposes.
The NRC will be required to prepare an environmental impact statement (EIS) to
support its decision to authorize the construction of a geologic repository.
Under the provisions of the National Environmental Policy Act (NEPA) and the
NRC procedural rule (46 FR 13973), the alternative repository sites, presented
in the EIS, must be among the best that can reasonably be found. The staff
feels that DOE should confirm that the Hanford Reservation is a reasonable

. alternative for a repository site before NRC begins its formal NEPA process.
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3.4 The BWIP Site-Sereening Process

e
The BWIP site séreening process begins at the Pasco Basin (1600 mi2) and ends
at the reference repository location (18 mi2). Three objectives guide DOE's
progression from large to smaller land areas:
a:‘l f1 7;

. maximize public health as, safety

. minimize adverse environmental and socioeconomic impacts

. minimize system costs
Before these objectives could be realized, some assumptions had to be made on
how a repository would be constructed, how it would operate, and what impacts
it may have. These assumptions are listed in reference 5.
Having established their objectives and made their assumptions, DOE prepared
screening guidelines. (see p.p. 2.2-9 through 2.2-13 of the SCR) The guide- Nd

1ihés‘@ﬁére depicted on map overlays and applied in five steps to areas under
study. 4Starting at the Pasco Basin, each step successively reduced the Tand
area that would be considered in the following step. At the end of each step
the following areas were defined:

Step 1 - Pasco Basin or study area (1,600 mi2)

Step 2 - candidate area (several hundred mi?)

Step 3 - subarea (approximate]y 100 mi?)

Step 4 - site locality (up to 50 mi?)

Step 5

candidate site (approximately 10 mi2)

The overlay process ended with nine candidate sites, all on the Hanford Reserva-
tion.* At this point in the screening program DOE discontinued using overlays
and began a comparative evaluation of the candidate sites. Five attributes were
used to provide a means of comparing and eventually differentiating among the
sites. The attributes include:

Distance to discharge areas

Structural geclogic considerations
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Site biologic impact
. Distance to potentially hazardous facilities
Potential for repository expansion
e
These attributes were used to quant1tat1ve1y Mmeasure a condition or charact%1st1c

of the cand1date s1te by means_of éctua] un1t sca]e such as distance or a

‘constructed scale that quantified tHE_EBEHTETSEs For example, under the site

attribute, "potential for repository expansion,"” a site condition which would
allow expansion for say 6 miles would be given a higher value than one which
allow expansion for 2 miles. In a similar fashion, all the conditions or charac-
teristics for a particular candidate site were assigned a value, the values

were totalled and the sites with the highest score were considered the most

P

attractive. The results of the comparative evaluation of the candidate sites

showed that the central portion of the Cold Creek syncline area (Figure .

Appendix A) should be evaluated in the final screening phase.

The final phase of site-selection deliniated a reference repository location
(18 mi2) within the Cold Creek syncline area. Ranking criteria, analagous to
the attributes used in the previous screening phase, were applied to each
candidate site in the Cold Creek syncline area. The ranking criteria include:

Structural geology

/ ~.

. Seismucity ’
i

. Gechydrology

. Man's activities
. Host rock characteristics
. Environment

*At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi2) located outside the Hanford boundry but within the Pasco
Basin. Three subareas were eliminated from consideration because of land use
and hydrological conflicts. The remaining subarea was dropped because of
conflicts in land use, hydrology, bedrock dip and tectonic stability. DOE
concluded from this evaluation: "“Because no area of the Pasco Basin outside of
the Hanford Site was found to be obviously superior to areas within the Hanford
Site, further study to identify (repository) site localities was concentrated
on the subareas of the Hanford site." (Ref. 4)
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Then the sites were ranked using an ordinal dominance analysis (see ref. 5 for
details). The outer boundaries of the sites ranked highest incribed the

reference repository location (Figure_, Appendix A).

3.5 Staff Analysis of the BWIP Site-Selection Process

As discussed in Section 3.4, DOE applied screening guidelines to the Pasco

Basin to find nine candidate sites for a geologic repository. The SCR refer-
ences a document that compares the BWIP screening guidelines to those
recommended by the National Waste Terminal Storage Program (NWTS) (Ref. 13).

This document, entitled Comparison of NWTS-33(2) Criteria and Basalt Waste

Isolation Project Screening Considerations, RHO-BW-EV-IP, compares BWIP

criteria with a draft version of the NWTS criteria (Ref. 12). The final NWTS
document (Ref. 12) recommends several screening criteria which were not applied
at BWIP. Specifically, the staff finds that the following NWTS criteria were
omitted from the BWIP site-selection process:

. A site's geohydrology should:
1. be compatable with retrival.
2. minimize contact time between groundwater and waste.
3. permit modeling.

-

A site's geochemistry should have characteristics compatible with retrival.

. A site's resources, such as water, should be evaluated to assess the

likelihood of human intrusion

A site should be located such that risk to the population from transportation
of radioactive waste can be reduced below acceptable levels to the extent

reasonably achievable.

In selecting the reference repository location, DOE considered mineral deposits
and transportation impacts, but not in sufficient depth. DOE should have

eva1ua£éd water resources as well as mineral resources. Given the arid environ-
ment of the Pasco Basin and the expected agricultural growth, water resources

may be a limiting factor when repository construction begins. DOE did not

12/10/82 3-7 BWIP DSCA/CH 3/PFLUM



consider transportation guidelines until the locality phase of site screening.
Transportation impacts, however, will not be lTimited to the locality of the
proposed site, alone. High level waste must be transported across the nation
to reach a repository at Hanford, Washington. The staff recommends that DOE
evaluate transportation and water-use impacts during their detailed investiga-
tions at Hanford.

Even though BWIP did not use all of the NWTS screening criteria, the staff
believes that the reference repository location is at least as good as any
location within the Pasco Basin. Some of the NWTS criteria may be more appro-
priate for national and regional surveys and could not distinguish one site
from another within Hanford's 620 mi2 area. Nevertheless, BWIP should not

omit any of the NWTS screening criteria without some explanation. Selective
implementation of the NWTS criteria can create inconsistencies among repository
investigations in different geologic media. For example, the Office of Nuclear
Waste Isolation (ONWI), which is investigating domal salt for a potential
repository site, is using different terminology than BWIP. In reference 14,

an ONWI document, each of seven salt domes is called a "candidate site" while
the same term does not appear in the BWIP program until DOE was fairly certain
where the repository would be located. Likewise, reference 14 refers to a
"repository location" but does not define its size. At BWIP a repository
location can cover an area of up to 50 mi2 (except for the reference repository
location which covers 18 mi2).

3.5 Staff Conclusion

Based on our review of the BWIP SCR and its supporting documents, the staff
offers the following comments and conclusions regarding the DOE site
selection process. '

. The DOE did not adequately compare the Pasco Basin study area to other
study areas selected by either the land-use or the host-rock approach
(as described in the NWTS National Siting Plan). The staff feels that DOE
should make this comparison, perhaps in the BWIP semiannual reports, before
the NRC NEPA process begins. The study areas should be compared at the

™
\ /o
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same level of detail as the area survey phase of characterization in the
National Siting Plan. An early comparison of study areas will ensure that
only reaonable alternatives will be considered during the licensing
process.

. None of the other sites within the Pasco Basin that were evaluated by DOE
in the SCR are preferrable to the reference repository location.

. Differences between the BWIP and NWTS siting criteria can be attributed
to the different geographic starting point for the host-rock and land-use
siting concepts. The differences do not indicate that the NWTS and BWIP ;f(
site-screening guidelines are 1nconsispéﬁi or that the BWIP guidelines
were ineffective. the differences wi]]) however, complicate a comparison —
between BWIP and repository projects which have followed the NWTS guidelines
more closely.
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9 SITE CHARACTERIZATION ANALYSIS: INSTITUTIONAL AND ENVIRONMENTAL FACTORS

9.1 Introduction

In this chapter of the Site Characterization Analysis, the staff will point out
the environmental factors at Hanford that could be particularly sensitive to
the operation and construction of a geologic repository. Environmental factors
will be used as a collective term for institutional, ecological, and radio-
logical factors and air and water quality.

NRC regulation 10 CFR 51 requires DOE to prepare an environmental report as
part of a license application for constructing a geologic repository. The NRC,
in turn, will prepare an environmental impact statement (EIS) for its decision
to authorize the construction of a repository. In preparing the EIS, the staff
will depend to a large degree, upon the DOE environmental report for pertinent
and reliable data.

The BWIP Site Characterization Report (SCR) describes, in general, the type of
environmental data that will be presented in the environmental report. The
staff feels that the DOE has overlooked a few environmental issues that, if
left unresolved, could protract the NEPA process and delay licensing. In this
review, the staff will identify these environmental issues and recommend how

they should be resolved.

9.2 Institutional Factors

For the purposes of this review, the staff defines an institutional factor as
an objective of an organized segment of society (e.g., state and local laws,

Indian tribal views). Institutional factors are not discussed, in detail, in
the SCR. DOE has held some public workshops and hearings. The staff expects

that these public meetings will become more frequent as licensing approaches.
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DOE has not adequately shown, however, the means used to obtain public, Indian
tribal and State views during the selection of the reference repository loca-
tion (see 10 CFR 60.11).

The staff recognizes that Hanford's prior long-standing use and commitment to
nuclear activities and existing government ownership may preclude some
institutional concerns during the site-selection process. Thus, institutional
factors may not occur to the same degree at Hanford as they might at non-DOE
land.

9.3 Ecology

The SCR identified three wildlife preserves within the Hanford Reservation:

the Saddle Mountain National Wildlife Refuge, the McNary Wildlife Refuge, and
the Arid Lands Ecology Reserve (managed by DOE). It appears, from Figure 9-1
in the SCR, that the reference repository location would not extend into any of
the wildlife preserves. The SCR does not mention, however, that both the
reference repository location and its alternate lie completely within the
Rattlesnake Hi1ls Critical Wildlife Habitat (CWH) and 25% of each lies within
the Cold Creek Critical Wildlife Habitat (Ref. 1).

Although DOE may be able to construct a repository at the reference repository
location without diminishing its ecological value, the DOE should recognize the
location's ecological significance. Provisions of the Endangered Species Act
regarding critical habitats and endangered species should be considered before
DOE commits itself to the reference repository location (RRL). The SCR states:
"Two threatened and endangered bird species, the bald eagle, Haliaeetus

leucocephalus, and the peregrine falcon, Falco peregrinis are known to occur

as winter migrants on the Hanford Site." The SCR does not recognize the status
of some other important bird species which nest at the Hanford Site. The

prairie falcon (Falco mexicanus) nests in several regions on the Hanford Site,

with the number of nesting pairs being approximately six. This species is
listed as threatened by the U. S. Department of Interior (Ref. 2). The western
burrowing owl and the long-billed curlew (both possibly in danger) nest on or

near the reference repository location in significant numbers, particularly
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around the 200 area {(Ref. 2). DOE should keep abreast of the status of all
rare, endangered, threatened or special species that could be affected by the
construction and operation of a geologic repository.

9.4 Water Use

Given the arid environment of the Pasco Basin, a repository could compete with
irrigated agriculture for water. During a repository's construction, large
quantities of water will be needed for drilling and dust control. Coupled with
continued agriculatural growth, a repository could have an impact on the area's
water resources.

The SCR does not estimate the quantity of water needed to construct, operate
and decommission a repository. Nor does the SCR identify the source of water
or have any programs in place (i.e., work elements) that would obtain water-use
information. This apparant oversight of possible water-use conflicts is

inconsistent with a previous DOE position which states:

"The source and quantity of water required for use in repository
processes will be established during conceptual design. Water
consumption should then be evaluated with respect to the results of

an economic geology study (water resources assessment) by the Basalt
Waste Isolation Project, which will provide an analysis of historical
trends in regional water use. Together, these studies should indicate
whether or not a potential conflict on water use exists in the Hanford
Site" (Ref. 3).

The staff recommends that DOE complete the water-use studies described above.

9.5 Radiological Background

A shallow depression within the RRL, called "U Pond," has received radioactive
effluents since the beginning of the Manhattan Project in World War II (Ref.
2). Additionally, five ditches or ponds, all within the RRL, are used for the
disposal of low-level radicactive wastes, certain industrial wastes, 1ab6ratory

and sanitary wastes and discharge of water used for plant cooling (SCR p.
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7.1-11). As a result of these discharges, soil and vegetation within the RRL
have a higher concentration of radionuclides than the median concentration for
the Hanford area. Of 21 soil samples taken within the RRL, 10 show radionu-
clide concentrations higher than the Hanford median. 905r concentration in
thé RRL soil (Control Plot No. 2) is more than 1000 times that of the Hanford
median. Bioaccumulation of 137Cs and 9OSr into RRL vegetation (Control Plot
No.2) is up to 100 times the median concentration for the Hanford area (see
Tables 9-6, 9-7, 9-8, 9-9 in SCR), and groundwater beneath the RRL shows H3
levels from 30 to more than 3000 pCi/m1 (Ref. 1).

Knowing that a repository may be constructed in a contaminated area raises some
questions on how DOE plans to monitor the repository's performance. Background
radiation Jevels will fluctuate with the continued use of the RRL as a low-
level waste disposal site. Likewise, radioactivity in the surface water
(including the Columbia River) can change from day to day; depending upon what

is being discharged and sampling conditions.

Reference 1 (p. iv-27) has indicated that repository development will be
supported by additional monitoring. Yet the SCR contains little information on
the repository monitoring program. Although it may be premature to discuss in
depth how DOE plans to monitor radiation releases from a repository, the staff
feels that DOE should affirm, as scon as possible, that Hanford's background
radiation will not interfere with repository monitoring. Thus, the staff
believes that DOE should consider how it intends to monitor the radiological
performance of a geologic repository at Hanford.

9.6 Staff Conclusion

After reviewing the environmental and institutional sections of the BWIP SCR,

the staff comes to the following conclusions:

Institutional factors played a minor role in the BWIP site-selection
process. DOE should explain if Hanford's prior commitment to nuclear
activities and federal ownership precluded the need for considering

institutional factors.
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DOE should examine, in detail, the ecological significance of the refer-
ence repository location. A mitigation plan may be needed for possible
adverse impacts on two critical wildlife habitats and several bird
species. , ~
L 7 !

DOE should ensurelthat a repository's water requirement—;%11 notMlihii; L

agricultural growth.

DOE should begin to consider how it intends to monitor the radiclogical
performance of a repository at Hanford.
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{1icensing process).

As part of the licensing process, DOE will prepare a Safety
nalysis Report and an Environmental Report for the repository site it has

chosen. The NRC, in turn, will prepare an Environmental Impact Statement for

its decision to authorize the construction of the repository.

fo S

3.3 Selection of the Hanford Reservation

3.3.1 DOE Rational For Its Seilection of the Hanford Reservation

The DOE is considering the thick basalt sequence of the Columbia Plateau for
siting a repository for radioactive wastes. The Columbia Plateau covers 78,000
mi2, extending across southeast Washington and parts of Idaho and Oregon. In
1976, DOE began site feasibility studies in the Columbia Plateau to assess the
hydrologic and geologic properties of basalt. The purpose of these invéstﬁga-
tions was: '...to provide geologic and hydroiogic information necessary to
identify areas beneath the Hanford Site that have a high probability of
containing basaitic rock suitable for a nuclear waste repository"” (Refs. 1,2).
Later, in 1978, the National Academy of Science (NAS) recommended that DOE
consider the Rattlesnake Hills at Hanford, as a possible storage site for
nuclear wastes (Ref. 15). The NAS surmised that a nuciear waste repository

could be excavated between the perched water table, high in the hills, and the

%/( OJWZ;’!)‘LQ }97° Rari

DOE selected Hanford as a potential repdsi%ory site primarily because of its

main water table. i /
(]

land-use. Hanford is owned by the Federal government and has been committed to
nuclear activities since 1943. After many vears of commitment to nuclear
activities, extensive portions of the Hanford Reservation would never be
returned to unrestricted land-use; thus, Hanford is considered to be highly
appropriate for continued equivalent use (BWIP-SCR). In addition, DOE had some

technical reasons for selecting Hanford. Considerable geologic and hydrologic
data has been gathered on the Pasco Basin. Much of this data is closely
aligned with the objectives of finding a site for a nuclear waste repository
(Refs. 2,3). Also, DOE maintains that the Pasco Basin's nearly uniform physical
characteristics and thick basalt flows make it an attractive site for a

repository (Ref. 5).
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9 SITE CHARACTERIZATION ANALYSIS: INSTITUTIONAL AND ENVIRONMENTAL FACTORS

9.1 Introduction

In this chapter of the Site Characterization Analysis, the staff will point out
the environmental factors at Hanford that could be particularly sensitive to
\ 4’ ) _the operation and construction of a geologic repository. Environmental factors
x*‘/&*«b w111 be used as a collective term for institutional, eco]og1ca], ‘and radio-

- 1og1ca1 factors and air and water quality. ' -

4 -
Vﬁﬁi _..-NRC regulation 10 CFR 51 requires DOE to prepare an environmental report as
o part of a license application for constructing a geologic repository. The NRC,

.+ _. in turn, will prepare an environmental impact statement (EIS) for its decision
1;:1/ to authorize the construction of a repository. In preparing the EIS, the staff

i oy

ﬁra« i will depend to a large degree, upon the DOE environmental report for pertinent

P VY

;ﬁfﬁﬂ;é and reliable data.

y sk

{ bf&»* The BWIP Site Characterization Report (SCR) descr1bes, jn genera1 the Eypewof

# -environmental data that will be presented in the’ env1ronmenta1 report The

; agz ;gigff fée]s that the DOE has overlooked a few env1ronmenta] issues that, if

QL %V"‘left unreso]ved could protract the)ﬂgPA process and delay licensing. In this

,ng,« }x review, the staff will identify’” tH;se env1ronmenta1 issues and recommend how

’ “ﬁ 7 they should be resolved. - , . A

o g b s i e

ﬁﬁ{f 9.2 Institutional Factors ﬁly; Tt b%k;jlﬁff; A - ;ﬁ
-y

~N- %
For the purposes of this review, the staff defines an institutional factor asfrﬁ\

an objective of an organized segment of society (e.g., state and local laws, ,.qﬁr
Indian tribal views). Institutional factors_are not discussed,_in_detail 1n_ ,/

the SCR. DOE has held some public workshops and hearings. The staff expects
e \

that these public meetings will become more frequent as licensing approaches
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- DOE has not adequately shown, however, the means used to obtain public, Indian
) tribal and State views during the selection of the reference repository loca-
tion (see 10 CFR 60.11).

A
- < (1N " The staff recognizes that Hanford's prior long-standing use and commitment to
: nuclear activities and existing government ownership may preclude some
institutional concerns during the site-selection process. Thus, institutional
factors may not occur to the same degree at Hanford as they m1ght at non-DOE ;
" land. T 0 ;‘ ~,, AW /y\g A«*/ *)-MAAM
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The SCR identified three wildlife preserves within the Hanford Reservation: oyt o
the Saddie Mountain National Wildlife Refuge, the McNary Wiidlife Refuge, and m——
the Arid Lands Ecology Reserve (managed by DOE). It appears, from Figure 9-1
in the SCR, that the reference repository location would not extend into any of
R -2;;?’ the wildlife preserves. _vThe SCR does not mention, however, that both the !
; “reference repos1tory 10cat1on and its alternate lie completely within the
Rattlesnake Hills Critical W11d11fe Habitat (CWH) and 257 of each lies w1th1n
the Cold Creek Critical Wildlife Hab1tat (Ref. 1). el
fJ . T?Tif ?b&’ ; /,\jff}ﬁf’
- Although DOE may be able to construct a repository at the reference repos1tory rﬁéb&
location without diminishing its ecological value, the DOE should recogn1ze the :%&5"
location's ecological s1gn1f1cance Provisions of £;ewéndahgered Species Act’ .qu;;;J?
K regard1ng critical habitats and endangered species should be considered before
| DOE commits itself to the reference repository location (RRL). The SCR states: 9gfbpa‘

"Two threatened and endangered bird species, the bald eagle, Haljaeetus

w4

w4
.7i+ leucocephalus, and the peregrine falcon, Falco peregrinis are known to occur

"‘ff/‘,ufl;fﬁ‘f ; — B

4 7ln as winter migrants on the Hanford Site." The SCR does not recognize the status

;"’_. ,.l,. Ey e e . s

($£>?§],Vw “of some other important bird species which nest at the Hanford Site. The ?}@ﬂwéﬁ~

‘ ;, pra1r1e falcon (Falco mexicanus) nests in several regions on the Hanford‘S1te,,

:’ z w \ : '._ S e

-" 1“1 ‘with the number of nesting pairs being approximately six. This species is

Ti‘j" " listed as threatened by the U. S. Department of Interior (Ref. 2). The western ;
i i ki

}&gwfﬂv_vw‘burrow1ng owl and the long-billed curiew (both possibly in danger) nest on or )
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around the 200 area (Ref. 2). DOE should keep abreast of the status of all

%’jj:/, rare, endangered, threatened or special species that could be affected by the
5;5-3" ~ construction and operation of a geologic repository. ‘ . B ,
-~ : ol S ;,, ﬂw’}’ :L‘,/w_ }“‘:»mw Lype "V;"\. ' ;If“j'}:‘*f P ';’y"*'\" -
9.4 w_______ater Use — ~ * ,/ = 'ffmu’ SV v*r"’;\ ;A«,f? '
~ Y e e i» ! A AR
?/Given the arid environment of the Pasco Basin, a repository could compete with
irrigated agriculture for water. During a repository's construction, large
quantities of water will be needed for drilling and dust control. Coupled with
continued agriculatural growth, a repository could have an impact on the area's
water resources.
Y . .
;’3£A§ “The SCR does not estimate the quantity of water needed to construct, operate

~L~ and decommission a repository. Nor does the SCR identify the source of water
Ny or have any programs in place (i.e., work elements) that would obtain water-use
3 information. This apparant oversight of possible water-use conflicts is

0 . inconsistent with a previous DOE position which states:

“The source and quantity of water required for use in repository
processes will be established during conceptual design. Water
consumption should then be evaluated with respect to the results of
. an economic geology study (water resources assessment) by the Basalt
.4. Waste Isolation Project, which will provide an analysis of historical

PR

& ’__gav e B i . . - . .
4f,y%£”1" 7 “trends in regional water use. Together, these studies should indicate

| ﬁ#T‘LfiE téy?%yﬁether or not a potential conflict on water use exists in the Hanford
T site! (Ref. 3).
i .f;’iﬁl :‘;‘: !\-'.

\\j\}
The staff recommends that DOE complete the water-use studies described above.

9.5 Radiological Background

A shallow depression within the RRL, called "U Pond," has received radioactive
effluents since the beginning of the Manhattan Project in World War II (Ref.
2). Additionally, five ditches or ponds, all within the RRL, are used for the
disposal of Tow-level radioactive wastes, certain industrial wastes, laboratory
and sanitary wastes and discharge of water used for plant cooling (SCR p.
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7.1-11). As a result of these discharges, soil and vegetation within the RRL
have a higher concentration of radionuclides than the median concentration for
the Hanford area. Of 21 soil samples taken within the RRL, 10 show radionu-

0 . .
3 Sr concentration in

clide concentrations higher than the Hanford median.
the RRL soil (Control Plot No. 2) is more than 1000 times that of the Hanford
137 90$r into RRL vegetation (Control Plot
No.2) is up to 100 times the median concentration for the Hanford area (see
Tables 9-6, 9-7, 9-8, 9-9 in SCR), and groundwater beneath the RRL shows H3

levels from 30 to more than 3000 pCi/ml (Ref. 1).

median. Bioaccumulation of Cs and

Knowing that a repository may be constructed in a contaminated area raises some
questions on how DOE plans to monitor the repository's performance. Background
radiation Tevels will fluctuate with the continued use of the RRL as a low-
level waste disposal site. Likewise, radioactivity in the surface water
(including the Columbia River) can change from day to day; depending upon what
is being discharged and sampling conditions.

Reference 1 (p. iv-27) has indicated that repository development will be
supported by additional monitoring. Yet the SCR contains 1little information on
the repository monitoring program. Although it may be premature to discuss in
depth how BOE plans to monitor radiation releases from a repository, the staff
feels that DOE should affirm, as soon as possible, that Hanford's background
radiation will not interfere with repository monitoring. Thus, the staff
believes that DOE should consider how it intends to monitor the radiological
performance of a geologic repository at Hanford.

9.6 Staff Conclusion

After reviewing the environmentaland institutional sections of the BWIP SCR, i/} -
. A P, ¥
the staff comes to the following conclusions: ?i;w” o

Ple
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3 i ~J‘// /’;p /
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L

° Institutional factors played a minor role in the BWIP site-selection .

4

<,

process. DOE should explain if Hanford's prior commitment to nuclear
activities and federal ownership precluded the need for considering

institutional factors.
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° DOE should examine, in detail, the ecological significance of the refer-
' ence repository location. A mitigation plan may be needed for possible

adverse impacts on two critical wildlife habitats and several bird ,
. AT
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° DOE should ensure that a repository's water requirement wﬂ‘u‘._not 'lih!n't

M:r\.agri cultural growth.
¥

° DOE should begin to consider how it intends to monitor the radiological
performance of a repository at Hanford. -
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3 SITE CHARACTERIZATION ANALYSIS: THE SITE SELECTION PROCESS

3.1 Introduction C?éyywlei 45L6“Zi’”“
/7

In this chapter of the Site Characterization Analysis, the staff will analyze
the process by which DOE selected a reference repository location at the
Hanford Reservation. Beginning in section 3.3, the staff will briefly describe
specific aspects of the site-selection process. These descriptions either
restate or paraphrase the Site Characterization Report and its references. The
staff's analysis will follow each description.

3.2 The National Waste Terminal Storage Program

The DOE has given the National Waste Terminal Storage (NWTS) Program the task
of finding and characterizing sites for a geologic repository. The NWTS
geologic field offices are investigating basalt (the Basalt Waste Isolation
Project (BWIP)), volcanic tuff (Nevada Nuclear Waste Storage Investigations
(NNWSI)) and salt and crystalline rocks (Office of Nuclear Waste Isolation
(ONWI)) as potential geologic media for a high level waste (HLW) repository.
Figure __ in Appendix A shows where these investigations are taking place.

Basalt, volcanic tuff, and salt are the primary media under consideration. A
schedule for the activities planned for each of these media appears in
Figure__ , Appendix A. The BWIP site characterization report (SCR) is the first
of three SCR's DOE will submit to NRC. The SCR for tuff is scheduled for

June 1983, and for salt, July 1983.

The NWTS Program is following a three phase siting process consisting of
(1) site screening (2) detailed site studies, and (3) site selection (see
Figure_ in Appendix A). This siting process is described in the DOE Public
Draft, National Plan for Siting High-lLevel Radiactive Waste Repositories and
Environmental Assessment, DOE/NWTS-4 (Ref. 7). (The staff will refer to this
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document as the National Siting Plan). A brief description of each phase of
the siting process follows.

3.2.1 Site Screening

The first phase of the siting process, termed site screening, covars the
activities planned to find sites favorable for waste isolation. DOE uses
several approaches to begin site screening. The approaches differ in their
geographic starting points. The host-rock approach begins by identifying
large, multi-state regions of the country, overlying geologic formations of
potential interest. Early in the NWTS program, DOE used the host rock
approach to delineated regions containing salt domes and bedded salt formations
which may be suitable for a geologic repository. More recently, DOE has

screened the U.S. for regions containing crystalline rocks such as granite.

Another approach, termed the land-use approach, investigates land already owned
by the federal government and committed to nuclear activities. In particular,
DOE has initiated siting studies in Nevada (Nevada Test Site) and Washington
(Hanford Site) using the land-use approach. Although DOE is pursuing two
additional approaches to site screening (province screening and simultaneous
screening), DOE expects that the nation's first repository will be selected by
either the Tand-use or host-rock approach.

3/? ZAAE%EiLlsd Site Stud1es/£/‘ o iAo uLb{i, kAdCL4aéﬂé<t}4g,£ //Q}QLLCJ
St cenets DOE partn ,w’k—c ﬂu/a:fjc.«& C/cbmm,w«a!w a-—'./- %w~ 4 é-u} el

After completing s1te screening, DOE will beg1n detailed site studies.A Here,

DOE assesses the safety, environmental, regulatory, and societal concerns
associated with constructing and operating a geologic repository at a particular
site. The BWIP Site Characterization Report (SCR) details how DOE plans to make
the above assessments at Hanford.

3.2.3 Site Selection

Site selection is the process by which one or more sites are selected by DOE

with the intent to apply for a construction authorization from the NRC.
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(licensing process). As part of the licensing process, DOE will prepare a Safety
Analysis Report and an Environmental Report for the repository site it has
chosen. The NRC, in turn, will prepare an Environmental Impact Statement for

its decision to authorize the construction of the repository.

¢ f F -”" g N
3.3 Selection of the Hanford Reservation _Zev /M Ao T adirt
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3.3.1 DOE Rational For Its Selection of the Hanford Reservation.j%zt/lﬂili - A
é§444abzhﬁ‘vﬁﬁy

The DOE is considering the thick basalt sequence of the Columbia Plateau for

siting a repository for radioactive wastes. The Columbia Plateau covers 78,000

miZ, extending across southeast Washington and parts of Idaho and Oregon. In

1976, DOE began site feasibility studies in the Columbia Plateau to assess the

hydrologic and geclogic properties of basalt. The purpose of fhese investiga-

tions was: '...to provide geologic and hydrologic information necessary to

identify areas beneath the Hanford Site that have a high probability of

containing basaltic rock suitable for a nuclear waste repository" (Refs. 1,2).

Later, in 1978, the National Academy of Science (NAS) recommended that DOE

consider the Rattlesnake Hills at Hanford, as a possible storage site for

nuclear wastes (Ref. 15). The NAS surmised that a nuclear waste repository

could be excavated between the perched water table, high in the hills, and the

main water table.

DOE selected Hanford as a potential repository site primarily because of its
land-use. Hanford is owned by the Federal government and has been committed to
nuclear activities since 1943. After many years of commitment to nuclear
activities, extensive portions of the Hanford Reservation would never be
returned to unrestricted land-use; thus, Hanford is considered to be highly
appropriate for continued equivalent use (BWIP-SCR).  In addition, DOE had some
technical reasons for selecting Hanford. Considerable geologic and hydrologic
data has been gathered on the Pasco Basin. Much of this data is closely
aligned with the objectives of finding a site for a nuclear waste repository
(Refs. 2,3). Also, DOE maintains that the Pasco Basin's nearly uniform physical
characteristics and thick basalt flows make it an attractive site for a

repository (Ref. 5).
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3.3.2 Staff's Analysis of DOE's Rationale For Selecting the Hanford

. . —
Reservation._7ék1(,Azizi behdani&g§c142;n

The NWTS National Siting Plan states that the first repository will be selected
through either a land-use approach or a host rock approach. The Hanford
Reservation was selected by the land-use approach. By using the land-use
approach, DOE has by-passed two screening steps that occur when the host-rock
approach to siting is used. When the host-rock approach is used, the screening
program would pass through national and regional surveys before area surveys
could begin. When a land-use approach is used, the site investigation begins
with an area survey (see Figure ___ , Appendix A).

National and regional surveys have led to several study areas. For example,
investigations at the Paradox Basin alone have delineated four study areas:
Salt Valley, Gibson Dome, ETk Ridge and Lisbon Valley. Since the land-use
approach omits national and regional surveys in its screening process, there

is only one study area. For the BWIP, this study area is the Pasco Basin .

If the BWIP-SCR is going to provide some basis for future National Environ-
mental Policy Act (NEPA) decisions, DOE should have shown, in the SCR, how

the Paséo Basin compares to other study areas, particularly those which are
also dedicated to nuclear activities (e.g., land in South Carolina, Idaho, New
Mexico and Nevada). The staff recommends that DOE makes this comparison in the
BWIP-semiannual reports. As an alternative, DOE could compare the Pasco Basin
area to study areas selected by the host-rock approach.

By comparing the Pasco Basin area to other study areas, DOE could confirm

that Hanford is a reasonable repository site alternative for NEPA purposes.
The NRC will be required to prepare an environmental impact statement (EIS) to
support its decision to authorize the construction of a geologic repository.
Under the provisions of the National Environmental Policy Act (NEPA) and the
NRC procedural rule (46 FR 13973), the alternative repository sites, presented
in the EIS, must be among the best that can reasonably be found. The staff
feels that DOE should confirm that the Hanford Reservation is a reasonable

alternative for a repository site before NRC begins its formal NEPA process.
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The BWIP site screening process begins at the Pasco Basin (1600 mi2) and ends
at the reference repository location (18 mi2). Three objectives guide DOE's
progression from large to smaller land areas:

. maximize public health as safety
. minimize adverse environmental and socioeconomic impacts
minimize system costs

Before these objectives could be realized, some assumptions had to be made on
how a repository would be constructed, how it would operate, and what impacts

it may have. These assumptions are listed in reference 5.

Having established their objectives and made their assumptions, DOE prepared
screening guidelines. (see p.p. 2.2-9 through 2.2-13 of the SCR) The guide-
1ines where depicted on map overlays and applied in five steps to areas under
study. Starting at the Pasco Basin, each step successively reduced the land
area that would be considered in the following step. At the end of each step
the following areas were defined:

Step 1 - Pasco Basin or study area (1,600 mi?)
Step 2 - candidate area (several hundred mi%)
Step 3 - subarea (approximately 100 mi?)

Step 4 - site locality (up to 50 mi?)
Step 5

candidate site (approximately 10 mi2)

The overlay process ended with nine candidate sites, all on the Hanford Reserva-
tion.* At this point in the screening program DOE discontinued using overlays
and began a comparative evaluation of the candidate sites. Five attributes were
used to provide a means of comparing and eventually differentiating among the
sites. The attributes include:

Distance to discharge areas

. Structural geologic considerations
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. Site biologic impact
Distance to potentially hazardous facilities
Potential for repository expansion

These attributes were used to quantitatively measure a condition or charactristic
of the candidate site by means of actual unit scale, such as distance or a
constructed scale that quantified the conditions. For example, under the site
attribute, "potential for repository expansion," a site condition which would
allow expansion for say 6 miles would be given a higher value than one which
allow expansion for 2 miles. In a similar fashion, all the conditions or charac-
teristics for a particular candidate site were assigned a value, the values

were totalled and the sites with the highest score were considered the most
attractive. The results of the comparative evaluation of the candidate sites
showed that the central portion of the Cold Creek syncline area (Figure __ ,
Appendix A) should be evaluated in the final screening phase. ‘

The final phase of site-selection deliniated a reference repository location
(18 mi2?) within the Cold Creek syncline area. Ranking criteria, analagous to
the attributes used in the previous screening phase, were applied to each
candidate site in the Cold Creek syncline area. The ranking criteria include:

. Structural geology
Seismucity
Geohydrology
Man's activities
Host rock characteristics

. Environment

*At one point in the site screening process, DOE evaluated 4 subareas (each
approximately 100 mi?) located outside the Hanford boundry but within the Pasco
Basin. Three subareas were eliminated from consideration because of land use
and hydrological conflicts. The remaining subarea was dropped because of
conflicts in land use, hydrology, bedrock dip and tectonic stability. DOE
concluded from this evaluation: "Because no area of the Pasco Basin outside of
the Hanford Site was found to be obviously superior to areas within the Hanford
Site, further study to identify (repository) site localities was concentrated
on the subareas of the Hanford site." (Ref. 4)
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Then the sites were ranked using an ordinal dominance analysis (see ref. 5 for
details). The outer boundaries of the sites ranked highest incribed the
reference repository location (Figure__, Appendix A).

Screesmanna
. 13

3.5 Staff Analysis of the BWIP Site-Seleetion Process (P

As discussed in Section 3.4, DOE applied screening guidelines to the Pasco
Basin to find nine candidate sites for a geologic repository. The SCR refer-
ences a document that compares the BWIP screening guidelines to those
recommended by the National Waste Terminal Storage Program (NWTS) (Ref. 13).
This document, entitled Comparison of NWTS-33(2) Criteria and Basalt Waste
Isolation Project Screening Considerations, RHO-BW-EV-IP, compares BWIP
criteria with a draft version of the NWTS criteria (Ref. 12). The final NWTS
document (Ref. 12) recommends several screening criteria which were not applied
at BWIP. Specifically, the staff finds that the folilowing NWTS criteria were
omitted from the BWIP site-selection process:

site's geohydrology should:

A

1. be compatable with retrival.

2. minimize contact time between groundwater and waste.
3

permit modeling.

d

site's geochemistry should have characteristics compatible with retrival.

NN A site's resources, such as water, should be evaluated to assess the
\\ likelihood of human intrusion

A site should be located such that risk to the population from transportation
of radioactive waste can be reduced below acceptable levels to the extent
reasonably achievable.

- @ 0 i T 2 4 . .
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In selecting the reference repository location, DOE considered mineral deposits
and transportation impacts, but not in sufficient depth. DOE should have
evaluated water resources as well as mineral resources. Given the arid environ-
ment of the Pasco Basin and the expected agricultural growth, water resources

may be a limiting factor when repository construction begins. DOE did not

e
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consider transportation guidelines until the locality phase of site screening.
Transportation impacts, however, will not be limited to the Tocality of the
proposed site, alone. High level waste must be transported across the nation
to reach a repository at Hanford, Washington. The staff recommends that DOE
evaluate transportation and water-use impacts during their detailed investiga-
tions at Hanford.

Even though BWIP did not use all of the NWTS screening criteria, the staff
believes that the reference repository location is at least as good as any
location within the Pasco Basin. Some of the NWTS criteria may be more appro-
priate for national and regional surveys and could not distinguish one site
from another within Hanford's 620 mi2 area. Nevertheless, BWIP should not

omit any of the NWTS screening criteria without some explanation. Selective
implementation of the NWTS criteria can create inconsistencies among repository
investigations in different geologic media. For example, the Office of Nuclear
Waste Isolation (ONWI), which is investigating domal salt for a potential
repository site, is using different terminology than BWIP. In reference 14,

an ONWI document, each of seven salt domes is called a "candidate site" while
the same term does not appear in the BWIP program until DOE was fairly certain
where the repository would be located. Likewise, reference 14 refers to a
"repository location" but does not define its size. At BWIP a repository
location can cover an area of up to 50 mi? (except for the reference repository
location which covers 18 miZ2).

3.5 Staff Conclusion

Based on our review of the BWIP SCR and its supporting documents, the staff
offers the following comments and conclusions regarding the DOE site

selection process.

. The DOE did not adequately compare the Pasco Basin study area to other
study areas selected by either the land-use or the host-rock approach
(as described in the NWTS National Siting Plan). The staff feels that DOE
should make this comparison, perhaps in the BWIP semiannual reports, before
the NRC NEPA process begins. The study areas should be compared at the
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same level of detail as the area survey phase of characterization in the
National Siting Plan. An early comparison of study areas will ensure that
only reaonable alternatives will be considered during the licensing

process.

None of the other sites within the Pasco Basin that were evaluated by DOE
in the SCR are preferrable to the reference repository Tocation.

Differences between the BWIP and NWTS siting criteria can be attributed
to the different geographic starting point for the host-rock and lTand-use
siting concepts. The differences do not indicate that the NWTS and BWIP
site~screening guidelines are inconsistant or that the BWIP guidelines

were ineffective. the differences will, however, complicate a comparison

between BWIP and repository projects which have followed the NWTS guidelines

more closely.
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9 SITE CHARACTERIZATION ANALYSIS: INSTITUTIONAL AND ENVIRONMENTAL FACTQORS
9.1 Introduction

In this chapter of the Site Characterization Analysis, the staff will point out
the environmental factors at Hanford that could be particularly sensitive to
the operation and construction of a geologic repository. Environmental factors
will be used as a collective term for institutional, ecological, and radio-
logical factors and air and water quality.

NRC regulation 10 CFR 51 requires DOE to prepare an environmental report as
part of a license application for constructing a geologic repository. The NRC,
in turn, will prepare an environmental impact statement (EIS) for its decision
to authorize the construction of a repository. In preparing the EIS, the staff
will depend to a large degree, upon the DOE environmental report for pertinent
and reliable data.

The BWIP Site Characterization Report (SCR) describes, in general, the type of
environmental data that will be presented in the environmental report. The
staff feels that the DOE has overlooked a few environmental jssues that, if
left unresolved, could protract the NEPA process and delay licensing. In this
review, the staff will identify these environmental issues and recommend how
they should be resolved.

9.2 Institutional Factors

For the purposes of this review, the staff defines an institutional factor as
an objective of an organized segment of society (e.g., state and local laws,

Indian tribal views). Institutional factors are not discussed, in detail, in
the SCR. DOE has held some public workshops and hearings. The staff expects

that these public meetings will become more frequent as licensing approaches.
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DOE has not adequately shown, however, the means used to obtain public, Indian
tribal and State views during the selection of the reference repository loca-
tion (see 10 CFR 60.11).

The staff recognizes that Hanford's prior long-standing use and commitment to
nuciear activities and existing government ownership may preclude some
institutional concerns during the site-selection process. Thus, institutional
factors may not occur to the same degree at Hanford as they might at non-DOE
land.

9.3 Ecology

The SCR identified three wildlife preserves within the Hanford Reservation:

the Saddle Mountain National Wildlife Refuge, the McNary Wildlife Refuge, and
the Arid Lands Ecology Reserve (managed by DOE). It appears, from Figure 9-1
in the SCR, that the reference repository location would not extend into any of
the wildlife preserves. The SCR does not mention, however, that both the
reference repository location and its alternate lie completely within the
Rattlesnake Hills Critical Wildlife Habitat (CWH) and 25% of each Ties within
the Cold Creek Critical Wildlife Habitat (Ref. 1).

Although DOE may be able to construct a repository at the reference repository
Tocation without diminishing its ecological value, the DOE should recognize the
location's ecological significance. Provisions of the Endangered Species Act
regarding critical habitats and endangered species should be considered before
DOE commits itself to the reference repository location (RRL). The SCR states:
"Two threatened and endangered bird species, the bald eagle,.Haliaeetus

leucocephalus, and the peregrine falcon, Falco peregrinis are known to occur

as winter migrants on the Hanford Site." The SCR does not recognize the status
of some other important bird species which nest at the Hanford Site. The

prairie falcon (Falco mexicanus) nests in several regions on the Hanford Site,

with the number of nesting pairs being approximately six. This species is
listed as threatened by the U. S. Department of Interior (Ref. 2). The western
burrowing owl and the long-billed curlew (both possibly in danger) nest on or

near the reference repository location in significant numbers, particularly
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around the 200 area (Ref. 2). DOE should keep abreast of the status of all
rare, endangered, threatened or special species that could be affected by the
construction and operation of a geologic repository.

9.4 Water Use

Given the arid environment of the Pasco Basin, a repository could compete with
irrigated agriculture for water. During a repository's construction, large
quantities of water will be needed for drilling and dust control. Coupled with
continued agriculatural growth, a repository could have an impact on the area's
water resources.

The SCR does not estimate the quantity of water needed to construct, operate
and decommission a repository. Nor does the SCR identify the source of water
or have any programs in place (i.e., work elements) that would obtain water-use
information. This apparant oversight of possible water-use conflicts is
inconsistent with a previous DOE position which states:

"The source and quantity of water required for use in repository
processes will be established during conceptual design. Water
consumption should then be evaluated with respect to the results of

an economic geology study (water resources assessment) by the Basalt
Waste Isolation Project, which will provide an analysis of historical
trends in regional water use. Together, these studies should indicate
whether or not a potential conflict on water use exists in the Hanford
Site" (Ref. 3). |

The staff recommends that DOE complete the water-use studies described above.

9.5 Radiological Background

A shallow depression within the RRL, called "U Pond," has received radioactive
effluents since the beginning of the Manhattan Project in World War II (Ref.
2). Additionally, five ditches or ponds, all within the RRL, are used for the
disposal of low-level radioactive wastes, certain industrial wastes, 1ab6ratory

and sanitary wastes and discharge of water used for plant cooling (SCR p.
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7.1-11). As a result of these discharges, soil and vegetation within the RRL
have a higher concentration of radionuclides than the median concentration for
the Hanford area. O0f 21 soil samples taken within the RRL, 10 show radionu-
clide concentrations higher than the Hanford median. 9OSP concentration in
the RRL soil {Control Plot No. 2) is more than 1000 times that of the Hanford
137 905r into RRL vegetation (Control Plot
No.2) is up to 100 times the median concentration for the Hanford area (see
Tables 9-6, 9-7, 9-8, 9-9 in SCR), and groundwater beneath the RRL shows H3

levels from 30 to more than 3000 pCi/ml (Ref. 1).

median. Bioaccumulation of s and

Knowing that a repository may be constructed in a contaminated area raises some
questions on how DOE plans to monitor the repository's performance. Background
radiation tevels will fluctuate with the continued use of the RRL as a low-
level waste disposal site. Likewise, radioactivity in the surface water
(including the Columbia River) can change from day to day; depending upon what

is being discharged and sampling conditions.

Reference 1 (p. iv-27) has indicated that repository development will be
supported by additional monitoring. Yet the SCR contains 1ittle information on
the repository monitoring program. Although it may be premature to discuss in
depth how DOE plans fo monitor radiation releases from a repository, the staff
feels that DOE should affirm, as soon as possible, that Hanford's background
radiation will not interfere with repository monitoring. Thus, the staff
believes that DOE should consider how it intends to monitor the radiological
performance of a geologic repository at Hanford.

9.6 Staff Conclusion

After reviewing the environmental and institutional sections of the BWIP SCR,

the staff comes to the following conclusions:

° Institutional factors played a minor role in the BWIP site-selection
process. DOE should explain if Hanford's prior commitment to nuclear
activities and federal ownership precluded the need for considering

institutional factors.

12/01/82 9-4 BWIP DSCA/CH 9/PFLUM



DOE should examine, in detail, the ecological significance of the refer-
ence repository location. A mitigation plan may be needed for possible
adverse impacts on two critical wildlife habitats and several bird

species.

DOE should ensure that a repository's water requirement will not limit
agricultural growth.

DOE should begin to consider how it intends to monitor the radiological
performance of a repository at Hanford.
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