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ENCLOSURE

SITE DESCRIPTION

This enclosure provides the following site descriptive information for the
Hanford Site:

1. Site Description from DOEs Final Environmental Assessment,
pg. 7-12

2. Briefing chart on Status of characterization Activities at Hanford
with a copy of the August 31, 1987 letter to J. Knight. DOE,
transmitting NRC staff comments n DOE's Expedited Restart Package
for Wells DC-24, 25, 32 and 33

*In the enclosuresonly those portions of documents applicable to the Hanford
site have been provided.



2.2.6 DECISION ON NOMINATION

Having made the above findings, the DOE has decided to nominate the
reference repository location at Hanford as suitable for characterization.
The other potentially acceptable sites selected for nomination are Davis
Canyon, Utah; Deaf Smith, Texas; the Richton Dome, Mississippi; and Yucca
Mountain, Nevada.

3. THE SITE

The reference repository location is in the west-central part of the
DOE-controlled Hanford Site in south-central Washington (Fig. 2). The
reference repository location lies within the Pasco Basin, a
4,850-square-kilometer (,900-square-mile) topographic depression in the
Columbia Plateau and, more specifically, in the central part of the Cold Creek
syncline. This location was chosen partly because the basalt flows there are
nearly flat lying and should be structurally less disturbed than other areas
at the Hanford Site (Fig. 3). The terrain at the site is relatively flat--its
features were formed by glacially related floods and more-recently developed
sand dunes. The terrain to the north and to the west is dominated by
prominent linear ridges formed by arch-like folds (anticlines) of basalt lavas.

The Columbia Plateau is underlain by a thick sequence of strata deposited
many millions of years ago in Miocene time. The lower strata consist entirely
of basalt-lava flows and the upper strata include increasing amounts of
interbedded sedimentary deposits. Semiconsolidated sediments overlie the
basalt sequence and attain thicknesses of as much as 525 meters (1,200 feet).
Approximately 50 basalt flows, with a total thickness of perhaps 5,000 meters
(16,000 feet), have been identified within the Pasco Basin. One of these
basalt flows, the Cohassett flow, has been identified as the candidate horizon
for the repository. Structures at the Hanford Site consist of long, narrow
anticlines and broad synclines (trough-like folds) that roughly trend
east-west. Faults associated with anticlinal fold axes probably developed
concurrently with folding.

Ground water occurs at the reference repository location in an unconfined
aquifer and in numerous confined aquifers. The unconfined aquifer is in the
sediments that lie above the sequence of basalt flows. Confined aquifers
occur at greater depths, within the sequence of basalt flows. There are three
potential pathways for ground-water movement in the basalt sequence: (1) The
more permeable contact zones between basalt flows and in the sedimentary
interbeds, (2) the structural discontinuities (e.g., faults or fracture zones)
that may cross-cut the basalt flows, and (3) the stratigraphic discontinuities
within the basalt flows. The shallow basalts are thought to recharge locally
in outcrop areas, where the rocks are exposed at the surface, and to discharge
to the overlying unconfined aquifer and the Columbia River. The deeper
basalts appear to be recharged from interbasin ground-water movement and
vertical leakage from the upper to the lower basalts. The location of
ground-water discharge is not known; it has been suggested to be south of the
Hanford Site.
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Figure 2. Reference repository location on the Hanford site Washington.
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{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}

Figure 3. Geologic cross section of the reference repository location on the Hanford site.



No mining or exploration activities have occurred at the site since 1943,
when the Federal Government assumed control of the area now known as the
Hanford Site. Although exploration for natural gas is currently being
conducted near the Hanford Site, the geologic conditions at the site are not
expected to be favorable for the commercial production of natural gas,
petroleum, or other mineral resources.

Atmospheric dispersion over the site is generally good, athough periods
of shallow mixing depths, low-level inversions, and light winds do occur. Air
quality in the vicinity of the site is generally good and in compliance with
applicable air-quality standards. Occasional dust storms produce high
short-term concentrations of total suspended particulates.

The Columbia River system, several natural springs, and a number of ponds
(natural and manmade) and ditches comprise the aquatic environment of the
Hanford Site. No naturally occurring surface waters, however, are on the
reference repository location. Manmade catchments on the Hanford Site support
a variety of aquatic plants and animals that would not normally occur in this
arid region.

No threatened or endangered animals or plants are known to reside or grow
and no critical habitats are known to exist at the reference repository
location. However, the bald eagle (an endangered species) and the peregrine
falcon (a threatened species) reside on other parts of the Hanford Site.

The area surrounding the Columbia River was a densely inhabited region of
aboriginal North America. At present, nine archaeological sites at the
Hanford Site are listed in the Ntional Register of Historic Places. The
closest known archaeological site is 2.5 kilometers (1.6 miles) to the west of
the reference repository location. Field surveys have not revealed any
archaeological sites of national significance at the reference repository
location. The natural aesthetic features in the area include the Columbia
River, Yakima and Snake Rivers, and nearby mountains and bluffs.

The areas most likely to experience socioeconomic effects from site
characterization or repository development are enton and Franklin Counties.
These counties include the cities of Richland, Kennewick, and Pasco (the
Tri-Cities), West Richland, and Benton City, Washington, and several
unincorporated towns. The 1984 population of these two counties was 138,840.
While the socioeconomic study area was one of the fastest growing metropolitan
areas in the country during the 1970's, its economic and population bases
currently are declining, largely because construction activities at the
nuclear powerplants of the Washington Public Power Supply System have ceased.
As a result, this area has excess housing and public-service capacity. The
U.S. Department of Energy controls the rail spur to the Hanford Site; this
rail spur ties in with the Union Pacific tracks southeast of Richland,
Washington. Road access to the reference repository location is provided by
Route 240 and DOE roadways. Barge access to the Hanford Site is provided
through the Port of Benton in north Richland, Washington.
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Unlike much of the land in southeastern Washington, the Hanford Site is
not developed for agricultural use. The Hanford Site is institutionally
controlled and has been restricted to projects directly associated with
nuclear activities since 1943. The major nuclear facilities and activities
occupy only about 6 percent of the total restricted land area at the Hanford
Site.

4. EFFECTS OF SITE CHARACTERIZATION

To obtain the information necessary for evaluating the suitability of the
reference repository location at Hanford for a repository, the DOE will
conduct a site-characterization program of underground testing. To carry out
this program, the DOE will construct two shafts, excavate drifts at the
proposed repository depth, and construct support facilities on the surface.
In addition to the tests performed underground and in the exploratory shaft,
geologic field studies will be conducted to characterize underground
conditions. This site-characterization program requires the clearing of
18 hectares (46 acres) of land of which 8 hectares (20 acres) have already
been cleared and stabilized.

At the same time, the DOE will study the environment of the reference
repository location and its vicinity, including weather conditions, air
quality, noise, plant and animal communities, and archaeological and cultural
resources. Socioeconomic conditions will also be further investigated in the
area expected to be affected by the repository.

The site-characterization program will last several years. At the end of
,this period, if the reference repository location is found unsuitable for a
repository, the shafts will be filled and sealed, and the surface facilities
will be removed.

The land at the reference repository location has been dedicated to the
DOE or related nuclear activities, and, consequently, land-use conflicts are
not expected. Since there are no natural aquatic habitats at the selected
site, no direct effects on natural aquatic ecosystems are expected. However,
some small-diameter borehole drilling may be carried out near the Columbia
River, and care will be taken to avoid affecting threatened species (the
peregrine falcon) and endangered species (the bald eagle). While the impacts
of noise on the local wildlife may be adverse, the effects on the local human
population will be minor because of the remoteness of any human habitations.

Adverse and beneficial effects may result from characterization
activities at the Hanford Site. The Hanford Site tends to experience
naturally generated fugitive dust, which leads to elevated levels of total
suspended particulates. Site-characterization activities would aggravate this
condition, since site-preparation and earth-moving activities could
significantly increase the potential for dust generation from cleared areas.
The actual level of total suspended particulates will depend on a number of
factors, including the amount of activity at the site, size of the exposed
surface area, soil characteristics, weather conditions, and dust-suppression
techniques employed. Although dust-suppression techniques will be used, the
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environmental conditions are such that higher than normal dust levels could
still occur. However, it is expected that fugitive dust can be mitigated to
acceptable levels, as has been demonstrated in the past by large-scale
construction projects at the Hanford Site.

Some tall structures (e.g., the drill rig for the exploratory shafts) and
the night lighting used for site-characterization activities will be visible
from Routc 240. However, the structures will not be within the line of sight
of any scenic view or overlook, and the light is not expected to have a
significant effect.

The Hanford Site and surrounding area have an excellent transportation
network that should be more than adequate for the requirements of site
characterization.

Archaeological field surveys have not identified any potential
archaeological resources at the reference repository location, nor is any
known to exist. Site-characterization activities at other parts of the
Hanford Site will avoid any known archaeological sites.

Examples of the types of mitigating measures that will be taken include
locating and conducting site-characterization activities in a way that tends
to minimize adverse environmental impacts, employing equipment and engineering
measures to reduce the adverse conditions created by site-characterization
activities, and using appropriate control measures to minimize the adverse
environmental impacts of those activities.

The clearing of areas for exploration and testing has the potential for
adverse impacts on the terrestrial ecosystem through the loss of vegetation
and wildlife habitat and through direct kills. Approximately half the area
needed for site characterization has already been cleared and stabilized. The
effects of clearing additional land can be mitigated, to some degree, by
avoiding sensitive areas; the loss of habitat during site characterization is
expected to be insignificant. After site restoration, if the reference
repository location is not selected for development, the cleared areas can be
allowed to revegetate.

The local economy is expected to benefit from projected expenditures
during site characterization. Given the extent to which the local economy has
developed for other large construction projects, it is likely that local firms
will be able to provide many of the necessary materials and services and will
benefit accordingly.

5. REGIONAL AND LOCAL EFFECTS OF REPOSITORY DEVELOPMENT

To determine the effects of developing a repository at the site, three
phases of repository development were examined: Construction, operation, and
closure and decommissioning. During the construction phase, which will last
approximately 7 years, the DOE would construct surface support facilities,
construct access shafts, excavate and prepare underground drifts and
waste-disposal rooms, and improve access roads and utility services. During
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STATUS OF CHARACTERIZATION ACTIVITIES AT HANFORD.

On-going hydrologic and seismic monitoring

Hydrologic testing of deep aquifers

- April 1987 meeting with DOE on hydrologic testing where NRC
agreed on DOE's general approach

- NRC reviewed and commented on DOE's expedited restart
package for drilling of wells DC-24, 25, 32 and 33; dated
August 31, 1987

- DOE started drilling of DC-24 on November 3, 1987. The NRC
issues identified on the DOE's Expedited Restart Package
have not been resolved.



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D. C.

AUG

Mr. James Knight
Director, Licensing and Regulatory Division
Office of Geologic Repositories
U.S. Department of Energy
RW-20
Washington, DC 20585

Dear Mr. Knight

This ltter is in response to DOE's request dated Jne 26, 1987 for NRC
and coment on the revised package of documents related to the restart of
constructing pezometer facilities for
27, 1987 conference call with DOE-Headquarterse DOE-BWIP, and Westtnghouse
staffs, to clarify he scope of che restart package, DOE requested the NRC
review of the restart package be limited to only the drilling and
geophysical logging of wells DC-24 25, 32, 33. In subsequent telephone
conversations with DOE-Headquarters, DOE requested that NRC comments focus on
only that part of the program up to including drilling of borehole OC-24 to
the full depth, but not including final installation of the piezometer itself.
However, since this fnal clarification was received the end of review
and since the sequence of drilling proposed in the package requires drilling to
a specific depth or stratigraphic horizon, logging this zone, installing casing
to the bottom of this zone, cementing the casing in place and drilling through
the bottom of the casing to a new horizon which time the procedure is
repeated, we have provided comments on drilling, logging, and piezometer
location. Furthermore, drilling, logging, and casing are considered by the RC
staff to be associated activities of critical importance, as much of the geologic
information can only b obtained while he borehole is drilled. After the
casing has been placed there will be no possibility of getting new information
or checking the information obtained.

In this review of the restart package, the RC staff has identified hat
should be resolved prior to proceeding with wells DC-24, 25, 32. and 33. We
are concerned that same of the cypes of concerns identified may be indicative
of an ineffective QA program and inadequate program control. As discussed n
more detail below and in specific comments which re enclosed, the main
concerns identified are in regard to the scope of the restart packages
incomplete nature of the restart package. he use of draft documents
inconsistencies n the documents, the Quality Assurance program and
Level assignments.

The restart package dd not concain n overview that clearly laid out
the scope of the overall work and define how the individual documents fit
together into an integrated program for drilling and geophysical logging. This
matter was discussed n conference calls with DOE - Headquarters, DOE-BWIP nd
Westinghouse staff where he NRC ws informed chat the restart package
represented the documents necessary to take all four well through drilling and
initial geophysical logging and that DOE Letter No. R87-2380 in, :he restart
package presented the overview. Subsequent RC re-review of this document
indicated that this document did not contain he requested information.



As discussed in a July 27, 1987 telephone call, a significant number of
documents which the NRC sff cnsder were not
provided. This conclusion is based primarily on a comparison of the documents
received in the restart package versus Procedures
listed in SD-BWI-TP-045. A list of hese documents is provided in Enclosure 1.
It ppears hat prerequisite documents nt n place when will e
integrated with completed work once the documents are completed. In addition,
the DOE restart contained draft documents, dnd documents hat
specifically stated Not to cite or quote. Also our review indica d
inconsistencies fr DC-32 nd 33) the various documents
which further indicate the draft nature of some documents.

With regard to quality assurance, a number f QA documents which
to this work are currently under review by RC and RC has identified.
outstanding issues o DOE. is possible ;hat some of chese issues may not
apply directly to the drilling of DC-24/25. However, each ssue should be
addressed and a determination made as effect on drilling. In addition,
there are a number of quality assurance comments in Enclosure 2 as well is
technical comments in other enclosures hat dreccly to quality. We
therefore have reservations about the effectiveness and implementation
for the activities described in the restart package since based on our review
we can not conclude that there is good assurance hat he QA is adequat. This
could also be an issue in a licensing hearing in that DOE proceeded collect
data without an acceptable program. The NRC staff position s that no new work
needed to support licensing findings should e initiated without roper quality
assurance controls n place. Finally, with regards to the quality level
assignments, in this document the Quality Evaluation Board has assigned QA
level 3 to borehole geologic logs. One of the considerations is that the
information on logs will not be used in site characterization. The NRC does
not agree with this assignment because the data gained from the geologic logs
are the basis for several level activities (see Enclosure 2).

In response to your request to separate out comments related to
drilling and logging from subsequent activities, comments related to the
drilling and initial geophysical logging of wells DC-24, 25, 32. and 33
provided in Enclosire 3 and comments related to activities that go beyond
drilling and initial logging are provided in Enclosure 4.

If you have any questions regarding the above comments would like set
up a meeting or conference call to discuss our concerns please contact me or
Sandra L. Wastler of my staff : FTS 427-4780.

John J. Linehan, Section Leader
Projects Section
Operations Branch
Division of High Level Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosures:
As stated



ENCLOSURE 2

MAJOR SITE ISSUES

This enclosure provides information on the major NRC Site Issues including:

1. December 22, 1986 NRC Letter to Stephen H. Kale, DOE, transmitting
the NRC staff comments on DOE's Final Environmental Assessment for
the Hanford site.

2. The Major Issue and Resolution Approach Table from the 1st Quarterly
Report to the Commission.

3. Internal NRC Questions and Answers on Hanford Key Issues (2/02/87).

In addition, the enclosure provides the following information on the current
I-129 issue:

1. September 25, 1987 memorandum from R.E. Browning to H. Thompson on
"Iodine-129 Groundwater Data at the Hanford, Washington Site,"
providing the NRC staff position on relevance of I-129 data to
Hanford's suitability as a potential geologic repository.

2. Congressman Wyden's press conference materials on the alleged DOE
cover-up of I-129 information.

3. October 1, 1982 and October 10 and 15, 1986 Rockwell memoranda on
communication with NRC.



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0. C. 20555

Mr. Stephen H. Kale, Director
Office of Geologic Repositories
U.S. Department of Energy
Washington, DC 20585

Dear Mr. Kale:

The Nuclear Regulatory Commission (NRC) staff has completed its review of the
five final Environmental Assessments (EA's) issued by the Department of Energy
(DOE) on May 28, 1986 for the first high-level radioactive waste repository.
The purpose of this letter is to inform you of the results of our review
(Enclosure 1) for consideration by the DOE in the development of the Site
Characterization Plans (SCP's).

These NRC staff comments on the final EA's are part of the continuing interface
between the staffs of the DOE and NRC which will lead to early identification
and resolution of potential licensing issues. In the short term our comments
should assist the DOE in preparing high quality SCP's. Therefore, we believe
that the opportunity afforded by the final EA's for early interaction between
NRC and DOE will be beneficial to the progress of the repository program.

It is apparent that significant efforts were made by DOE to respond to each of
the NRC staff major comments on the draft EA's, and in fact, many of these
comments have been resolved. However, in each of the final EA's our review
identified remaining concerns which are principally related to 1) not
identifying the range of uncertainties associated with the existing limited
data base, 2) not identifying the range of alternative interpretations and
assumptions that can be reasonably supported by existing data, and 3) not
incorporating a reasonable range of uncertainties and alternative
interpretations into evaluations and conclusions. Based on these concerns we
believe that some conclusions in all five final EA's are still overly favorable
or optimistic for the areas of comment. At this stage of the site
investigation and screening process there is inherent uncertainty in site
information that can lead to alternative interpretations of data. Furthermore,
resolution of uncertainties -- such as those identified in our comments -- must
await detailed site characterization. However, recognition of these
uncertainties and alternative interpretations is critical to the development of
test plans that will lead to adequate characterization of sites and result in
the information needed for licensing. To the extent necessary for
demonstrating compliance with 10 CFR Part 60, site characterization testing
should lead to narrowing the range of uncertainties, eliminating alternative
interpretations and confirming or revising assumptions on the basis of new data
and analyses. This narrowing process will not be effective unless test plans
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recognize the range of uncertainties and alternative interpretations and
assumptions that can be reasonably supported by the existing data.

The NRC staff has not attempted, nor do we consider it appropriate to evaluate
the ranking of the sites. Accordingly, we have not performed a detailed
evaluation of the following two documents: "A Multiattribute Utility Analysis
of Sites Nominated for Characterization for the First Radioactive-Waste
Repository - A Decision Aiding Methodology (DOE/RW-0074) and "Recommendation by
the Secretary of Energy of Candidate Sites for Site Characterization for the
First Radioactive-Waste Repository" (DOE/S-0048). The review that was done
indicates that conclusions on repository performance in the Methodology
Document (DOE/RW-0074) that were derived from evaluations and conclusions in
the final EA's, that are considered in our comments to be overly optimistic,
are likewise considered optimistic.

Over the past few years we have identified the need for recognizing
uncertainties and alternative interpretations in the DOE program as reflected
in our comments on the BWIP Site Characterization Report (UREG-0960), the
draft EA's, and the draft Project Decision Schedule. In addition our staffs
have met numerous times over the past few years to discuss this subject. While
we feel that these interactions have resulted in final EA's which exhibit
progress in these areas, we consider that further improvement in recognition of
uncertainties and alternative interpretations is still needed. We also
recognize the progress that has been made recently by DOE and RC agreeing on
how uncertainties and alternative interpretations will be considered in the
SCP'.s and supporting study plans (NRC/DOE meeting on Level of Detail in the
SCP, May 7-8, 1986). However, because of the difficulties encountered in the
past in addressing uncertainties and alternative interpretations, we consider
it important that our staffs discuss representative comments in these areas as
part of our pre-SCP interactions to agree on how they will be considered in the
development of test plans. Two representative comments which we consider would
serve as timely examples for discussion at technical meetings in the near
future are groundwater travel time at the Hanford Site and hydrothermal
activity at the Yucca Mountain Site. Mr. Linehan will be contacting your staff
to make arrangements for these and other pre-SCP technical meetings.

Sincerely,

Robert Browning, Drector
Division of Waste Managemen
Office of Nuclear Material
Safety and Safeguards

Enclosure:
NRC Staff Comments on the DOE

Final EA's



NRC STAFF COMMENTS

ON THE

DOE FINAL ENVIRONMENTAL ASSESSMENTS

DECEMBER 22, 1986

DIVISION OF WASTE MANAGEMENT

U.S. NUCLEAR REGULATORY COMMISSION



TABLE OF CONTENTS

Page No.

List of Contributors 2

Introduction 5

Background 5
NRC Staff Review
Contents

Conclusions and Recommendations

Major Comments on the Hanford Site

Major Comments on the Yucca Mountain Site

Major Comments on the Davis Canyon Site 55

Major Comments on the Deaf Smith Site 77

Major Comments on the Richton Dome Site 95



2

LIST OF CONTRIBUTORS

Technical Reviewers

Hanford Site

Harold Lefevre, lead technical reviewer, geology/geophysics
Michael Blackford, technical reviewer, geology/geophysics
Keith McConnell, technical reviewer, geology/geophysics
Abou-Bakr Ibrahim, technical reviewer, geology/geophysics
Mike Weber, lead technical reviewer, hydrology
Neil Coleman, technical reviewer, hydrology
Ted Johnson, technical reviewer, surface water hydrology
David Brooks, lead technical reviewer, geochemistry
Paul Bembia, technical reviewer, geochemistry
Tin Mo, technical reviewer, geochemistry
John Buckley, lead technical reviewer, rock mechanics/design
Kien Chang, lead technical reviewer, waste package
Everett Wick, technical reviewer, waste package
John Libert, lead technical reviewer, performance assessment
William Lilley, lead technical reviewer, environment/socioeconomics
Susan Bilhorn, lead technical reviewer, quality assurance

Yucca Mountain Site

Charlotte Abrams, lead technical reviewer, geology/geophysics
Keith McConnell, technical reviewer, geology/geophysics
Michael Blackford, technical reviewer, seismology
Jeffrey Pohle, lead technical reviewer, hydrology
Richard Codell, technical reviewer, hydrology
Ted Johnson, technical reviewer, surface water hydrology
John Bradbury, lead technical reviewer, geochemistry
Linda Kovach, technical reviewer, geochemistry
Paul Bembia, technical reviewer, geochemistry
Dinesh Gupta, lead technical reviewer, rock mechanics/design
John Peshel, technical reviewer, rock mechanics/design
David Tiktinsky, technical reviewer, rock mechanics/design
Thomas Jungling, lead technical reviewer, waste package
Sandra Wastler, lead technical reviewer, performance assessment
William Lilley, lead technical reviewer, environment/socioeconomics
Susan Bilhorn, lead technical reviewer, quality assurance

Davis Canyon Site

Julia Corrado, lead technical reviewer, geology/geophysics
Richard Lee, technical reviewer, geology/geophysics
Michael Blackford, technical reviewer, seismology



3

Abou-Bakr Ibrahim, technical reviewer, geology/geophysics
Atef Elzeftawy, lead technical reviewer, hydrology
Frederick Ross, technical reviewer, hydrology
Ted Johnson, technical reviewer, surface water hydrology
Walt Kelly, lead technical reviewer, geochemistry
John Bradbury, technical reviewer, geochemistry
Jerry Pearring, lead technical reviewer, rock mechanics/design
Naiem Tanious, technical reviewer, rock mechanics/design
Steve Smykowski, technical reviewer, rock mechanics/design
Li Yang, technical reviewer, rock mechanics
John Voglewede, lead technical reviewer, waste package
Charles Peterson, technical reviewer, waste package
Pauline Brooks, lead technical reviewer, performance assessment
William Lilley, lead technical reviewer, environment/socioeconomics
Susan Bilhorn, lead technical reviewer, quality assurance

Deaf Smith Site

Julia Corrado, lead technical reviewer, geology/geophysics
Richard Lee, technical reviewer, geology/geophysics
Frederick Ross, lead technical reviewer, hydrology
Ted Johnson, technical reviewer, surface water hydrology
Walt Kelly, lead technical reviewer, geochemistry
Jim Tesoriero, technical reviewer, geochemistry
Jerry Pearring, lead technical reviewer, rock mechanics/design
Naiem Tanious, technical reviewer, rock mechanics/design
John Voglewede, lead technical reviewer, waste package
Charles Peterson, technical reviewer, waste package
Pauline Brooks, lead technical reviewer, performance assessment
William Lilley, lead technical reviewer, environment/socioeconomics
Susan Bilhorn, lead technical reviewer, quality assurance

Richton Dome Site

Julia Corrado, lead technical reviewer, geology/geophysics
Richard Lee, technical reviewer, geology, geophysics
William Ford, lead technical reviewer, hydrology
Frederick Ross, technical reviewer, hydrology
Ted Johnson, technical reviewer, surface water hydrology
Walt Kelly, lead technical reviewer, geochemistry
Jim Tesoriero, technical reviewer, geochemistry
Jerry Pearring, lead technical reviewer, rock mechanics/design
Banad Jagannath, technical reviewer, rock mechanics/design
Naiem Tanious, technical reviewer, rock mechanics/design
John Voglewede, lead technical reviewer, waste package
Charles Peterson, technical reviewer, waste package
Pauline Brooks, lead technical reviewer, performance assessment
William Lilley, lead technical reviewer, environment/socioeconomics
Susan Bilhorn, lead technical reviewer, quality assurance



4

Section/Technical Quality Reviewers

John Trapp, acting section leader, geology/geophysics
Myron Fliegel, section leader, hydrology
Kenneth Jackson, section leader, geochemistry
Mysore Nataraja, section leader, rock mechanics/design
Timothy Johnson, section leader, waste package
Seth Coplan, section leader, performance assessment
Regis Boyle, section leader, environment/socioeconomics

Project Reviewers

Paul Hildenbrand, project manager, Hanford Site
John Libert, project reviewer/integration, Hanford Site
Phil Altomare, project reviewer/policy, Hanford Site
Robert Johnson, project manager, Davis Canyon Site, Deaf Smith Site,

Richton Dome Site
Pauline Brooks, project reviewer/integration, Davis Canyon Site, Deaf

Smith Site, Richton Dome Site
Dan Galson, project reviewer, Davis Canyon Site, Deaf Smith Site, Richton

Dome Site
Robert MacDougall, project reviewer/policy, Davis Canyon Site, Deaf Smith
Site, Richton Dome Site

King Stablein, project manager, Yucca Mountain Site
Sandra Wastler, project reviewer/integration, Yucca Mountain Site

Production Manager

Eileen Tana

Branch Chief Reviewers

John Greeves, branch chief, engineering
Philip Justus, acting branch chief, geotechnical
John Linehan, acting branch chief, repository projects

Decision Support System Reviewers

Leon Beratan
Francis Cameron
John Surmeier

Final EA Review Coordinator

Robert Johnson

Division/Office Director Reviewers

Robert Browning, Director, Division of Waste Management
John Davis, Director, Office of Nuclear Material Safety and Safeguards



5

INTRODUCTION

Background

The Department of Energy (DOE) issued for public comment nine draft
Environmental Assessment (EA's) on December 20, 1984. The Nuclear Regulatory
Commission (NRC) reviewed the nine draft EA's and gave DOE comments on
March 20, 1985 (SECY-85-114). Subsequent to the public comment period, DOE
prepared revisions to the draft EA's in response to comments received from
Federal and State agencies, Indian Tribes, various interest groups and members
of the public. In accordance with the repository siting guidelines (10 CFR
Part 960) the Secretary of Energy on May 28, 1986 issued five final EA's and
nominated five sites that he determined suitable for site characterization
from the original nine potentially acceptable sites. The five sites nominated
are Davis Canyon, Deaf Smith, Hanford, Richton Dome, and Yucca Mountain (the
same sites proposed for nomination in the draft EA's). The Secretary of Energy
also recommended three of the five sites for site characterization: Deaf Smith,
Hanford, and Yucca Mountain (the same sites proposed for recommendation in the
draft EA's). The President has approved this recommendation. DOE also issued
two other documents titled: "A Multiattribute Utility Analysis of Sites
Nominated for Characterization for the First Radioactive-Waste Repository - A
Decision-Aiding Methodology" (DOE/RW-0074, referred to below as the Methodology
Document) and "Recommendation by the Secretary of Energy of Candidate Sites for
Site Characterization for the First Radioactive-Waste Repository" (DOE/S-0048,
referred to below as the Recommendation Document). Together with the final EA's
these documents provide the support for the DOE nomination and recommendation
decisions.

NRC Staff Review

The NRC staff has reviewed and prepared comments on all five final EA's. The
staff conducted its review according to the NRC Division of Waste Management's
"Standard Review Plan for Final Environmental Assessments" (March 18, 1986),
which states that the final EA review is being done 1) to inform the Commission
of any major concerns the staff may have with the final EA's and 2) to support
NRC's ongoing effort to identify major concerns important to NRC's prelicensing
consultation with DOE. The Nuclear Waste Policy Act (NWPA) and NRC regulations
governing licensing of the geologic repository provide for consultation between
DOE and NRC staffs prior to formal licensing to assure that licensing
information needs and requirements are identified at an early time. The final
EA's give current information and revised DOE conclusions regarding the sites
after considerable evaluation by DOE of numerous comments on the draft EA's.
Therefore, they provide current DOE positions and a foundation upon which DOE's
project planning (including preparations for the Site Characterization Plans
(SCP's) and draft Environmental Impact Statement (EIS)) will be developed for
those sites recommended for site characterization.
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These NRC staff comments on the final EA's are part of the continuing
interface between the staffs of the DOE and NRC which will lead to early
identification of potential licensing issues. In the short term our comments
should assist the DOE in preparing high quality SCP's. In its concurrence
action on the siting guidelines, the Commission found that the guidelines
are consistent with the requirements of its own regulations on geologic
repositories (10 CFR Part 60). Therefore, while the staff has not identified
how its comments relate to the specific requirements of 10 CFR Part 60, the
NRC staff considers that they serve to identify open items which are relevant
to potential licensing of each site based on information currently available
and which will need to be resolved during site characterization. Therefore,
we believe that the opportunity afforded by the final EA's for early
interaction between NRC and DOE will be beneficial to the progress of the
repository program.

The objectives of the NRC staff review are as follows:

1. Identify and document any major concerns with DOE's responses to the
NRC major comments on the draft EA's and certain detailed comments
(i.e. those referenced by major comments and other detailed comments
that now appear to warrant the same attention as the major comments
based on the ongoing review of DOE's program). In other words
identify residual major concerns not adequately addressed by DOE.

2. Become aware of as well as identify and document any major concerns
with new data and information resulting from revisions/additions to
the draft EA's by DOE.

3. Identify and document any major concerns with changes to the findings
and supporting material in the final EA's.

4. Identify and document major concerns with the technical evaluations in
Chapter 7, the Methodology Document, and the Recommendation Document
including inconsistencies n use of data, interpretations, etc.,
between Chapter 7, the Methodology Document, the Recommendation
Document and supporting final EA chapters. This does not include a
review of the evaluation methodology or the ranking ofEtie sites.

5. Identify and document any inconsistencies between the evaluation
methodology in Chapter 7, the Methodology Document, and the Recommendation
Document and the siting guidelines as concurred in by the Commission
(including whether or not the evaluation methodology is an interpretation
of the guidelines).

The final EA review is not a review like that of the draft EA; it is not a
comprehensive and detailed review effort to identify every concern and document
these concerns as major and detailed comments. The final EA review, as
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indicated above, focuses only on documenting major concerns in the form of
major comments. Detailed comments, which were developed for the draft EA
reviews to improve the information provided in the final EA's, were not
developed since the EA's are now final. Furthermore, identifying only major
concerns sharply focuses on high priority concerns needing attention in the SCP
development.

Just as in the draft EA review, the NRC staff has not performed a detailed
review with regard to the site characterization plans described in Chapter 4 or
the repository descriptions in Chapter of the final EA's. The staff only
commented on the plans for characterizing the geohydrological regime beneath
Canyonlands, National Park, (close to the Davis Canyon site) because it was a
major comment on the draft EA, and because of the potential impact on the park.
Site characterization plans and repository descriptions will be reviewed by the
NRC staff upon receipt of the SCP's, and comments will be documented in NRC's
Site Characterization Analyses.

Because of the limited time available for review relative to the amount of
information existing for the five sites, the staff prepared for the final EA
reviews long before their receipt. Preparations included 1) reviewing selected
new or revised final EA references containing significantly different
information, 2) reviewing draft EA comments from States, Indian Tribes, and
other Federal agencies, 3) conducting technical meetings with DOE, States and
Indian Tribes on selected technical concerns identified in draft EA comments,
and 4) conducting selected data reviews and site visits. This early preparation
and familiarization with the existing data base has allowed the staff to better
determine if the conclusions in the final EA's are consistent with the available
data.

Contents.

The attached comments describe only major concerns resulting from the review of
the final EA's. Therefore, no comment" merely indicates that no major
concerns were identified. Table 1 lists for each final EA the major comments
resulting from both the draft and final EA reviews thus indicating in which
areas major concerns remain. Major comments are grouped for each of the five
final EA's. Within the group of comments for each separate final EA the order
is governed by the fact that some comments, which help the reader understand
others, come first.

The heading for each comment contains a reference to the appropriate draft EA
comment for ease in tracking the staff's concerns back to the original comment.
Also identified in the heading for organizational purposes are the relevant
guideline conditions. Each comment consists of ) a statement of the original
concern with the draft EA; 2) those portions of the original concern that have
been resolved; 3) the remaining major concern(s); 4) the basis for the
remaining concern with reference to appropriate sections in the final EA; and
5) the significance of the remaining concern.



Comments that appear nearly identical for the different sites reflect
information that was presented in the final EA's that was very similar among
sites. Similar comments do, however, take into consideration differences
resulting from site-specific information.

CONCLUSIONS AND RECOMMENDATIONS

It is apparent that significant efforts were made by DOE to respond to the NRC
staff major comments on the draft EA's, and in fact many of these comments have
been resolved. however, for each of the final EA's our review identified
remaining concerns many of which are the same type of concerns identified in
our review of the draft EA's such as 1) not identifying the range of
uncertainties associated with the existing limited data base, 2) not
identifying the range of alternative interpretations and assumptions that can
be reasonably supported by existing data, and 3) not incorporating a reasonable
range of uncertainties and alternative interpretations into evaluations and
conclusions. Based on the above we believe that some conclusions in the final
EA's are still overly favorable or optimistic for the areas of comment.

In accordance with our review plan, the NRC staff also reviewed aspects of the
Methodology Document. As mentioned earlier the NRC staff did not evaluate the
ranking of the sites or the ranking methodology itself. Just as was done for
the draft EA's, the review focused on the existing data and how that data was
used in the evaluations in the final EA's and the Methodology Document. From
this review it was clear that evaluations and conclusions regarding site
conditions presented in the final EA's were factored into the evaluations of
scenarios and their consequences presented in the Methodology Document.
Therefore, conclusions on repository performance in the Methodology Document
that were derived from evaluations and conclusions in the final EA's, that are
considered in our comments to be overly optimistic, are likewise considered to
be overly optimistic. Some examples for the Hanford Site are 1) insufficient
consideration of flow along large, discrete faults and fracture zones that may
exist within dense flow interiors, including consideration of fracture flow as
an unexpected feature rather than an "expected one, and 2) inadequate
consideration of alternative assumptions regarding pumping for the small-scale
exploratory drilling scenario. Some factors which were not given sufficient
consideration for the salt sites are 1) effects of host rock mass
heterogeneities and 2) shaft and repository sealing concerns related to
thermally inducted salt creep and differential uplift. An example from the
Yucca Mountain Site is the lack of consideration that hydrothermal activity
could be a future source of fluid important to waste package corrosion. For
all sites, the effects of alternative corrosion mechanisms were not factored
into waste package lifetime analyses. Finally, considering the examples noted
above, it is overly optimistic to state on p. 3-41 of the Methodology Document
that When placed on a scale where a zero can be interpreted as performance at
the minimum level required by the primary-containment requirements of the EPA
standards and 100 is perfection, all of the sites have expected utilities of
99.7 or higher.
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The significance of the above concerns is to DOE's ongoing preparation of the
SCP's and eventually to site characterization activities, since both the
general over optimism as well as the specific concerns could result in
inadequate testing programs and inadequate information at the time of
licensing. Should the range of uncertainties and alternative interpretations
and assumptions that can be reasonably supported by the existing data not be
considered in the SCP development, the SCP could be deficient in the
identification and description of 1) the site including the range of
uncertainties in known site conditions; 2) the issues and information needed
to resolve issues; 3) the issue resolution strategies; 4) the performance
allocation (i.e. the definition of performance goals and desired, associated
confidence levels for various components of the repository system); 5) the
investigation and study plans (tests and analyses); and 6) the rationales for
investigations and studies with consideration to various sources of
uncertainty. To the extent necessary for demonstrating compliance with 10 CFR
Part 60, site characterization tests should lead to narrowing the range of
uncertainties and eliminating alternative interpretations and confirming or
revising assumptions on the basis of new data and analyses. This narrowing
process will not be effective unless the test plans recognize the range of
uncertainties and alternative interpretations and assumptions that can be
reasonably supported by the existing data. It is important to note that
because our comments are only related to the material which we reviewed in
the final EA, they are not a complete list of our concerns important to the SCP
development. We have identified such concerns in our correspondence and
technical meeting summaries with DOE.

Over the past few years we have identified the need for recognizing
uncertainties and alternative interpretations in the DOE program as reflected
in our comments on the BWIP Site Characterization Report (NUREG-0960), the
draft EA's, and the draft Project Decision Schedule. In addition, the NRC and
DOE staffs have met numerous times over the past few years to discuss this
subject. While we feel that these interactions have resulted in final EA's
which exhibit some progress in these areas, we consider that further
improvement in recognition of uncertainties and alternative interpretations is
still needed. In addition, further progress has been made recently by DOE and
NRC agreeing on how uncertainties and alternative interpretations will be
considered in the SCP's and supporting study plans (NRC/DOE meeting on Level of
Detail in the SCP, May 7-8, 1986). For the above reasons we are providing our
comments for DOE's consideration. Furthermore, we recommend that because of
the difficulties encountered in the past in addressing uncertainties and
alternative interpretations we consider it important that the NRC and DOE
staffs discuss representative comments in these areas as part of our pre-SCP
interactions to agree on how they will be considered in the development of test
plans.



TABLE 1 SUMMARY OF CONCERNS WITH THE FINAL EA'S

FINAL EA

Hanford

DRAFT EA MAJOR COMMENT

1. Groundwater travel time

2. Changes that could affect
the geohydrologic regime

3. Geochemical environment

.4. Tectonic stability

5. Natural resources

CONCERN WITH FINAL EA RESOLUTION*

Groundwater travel time (5)

No major concern

Redox conditions (6)

Microbial/Organic Complexes and
Radionuciide Retardation
(new comment based on new information) (7)

Potential fault activity (2)
Rate and style of deformation (3)

Seismicity (4)

No major concern

Potential geothermal resources
(new comment based on new information) (1)

No major concern

No major concern

Waste package lifetime (8)

No major concerns

No major concerns

6.

7.

9.

10.

Thickness of host rock

Shaft construction

Waste package lifetime

Surface flooding

Comparative evaluation
of sites

The concerns found with the final EA resolutions represent a range from essentially no resolution to resolution
of all but a few of the original draft EA concerns. It is important to note that even where major concerns remain,
some of the original concerns were addressed and in many cases improvements were evident in the final EA's.

The number in parenthesis is the final EA comment number.
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FINAL

Yucca

TABLE 1 (CONTINUED) SUMMARY OF CONCERNS WITH THE FINAL EA'S

A DRAFT EA MAJOR COMMENT CONCERN WITH FINAL EA RESOLUTION

1. Fault activity Fault activity (1)
Northeast trending faults (2)
Detachment faulting (3)

2. Volcanism/hydro- Hydrothermal activity (4)
thermal activity

Natural resources
data relevant to the
evaluation (5)

3. Groundwater travel Groundwater travel
time calculations time (7)

4. Free drainage of host rock No major concerns

5. Groundwater chemistry No major concerns
of the unsaturated zone

6. Retardation of radionuclides

7. Mineral stability

8. Radionuclide transport
increase due to changes
in geohydrologic and
climatic conditions

9. Surface flooding

10. Waste package
postclosure performance

11. Comparative evaluation of
sites

Retardation of radionuclides (8)

No major concerns

Radionuclide transport
increase due to changes
in geohydrologic and
climatic conditions (6)

No major concerns

Waste package
postclosure performance (9)

No major concerns
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FINAL

Davis

TABLE 1 (CONTINUED) SUMMARY OF CONCERNS WITH THE FINAL EA'S

EA DRAFT EA MAJOR COMMENT CONCERN WITH FINAL EA RESOLUTION

Canyon 1. Tectonics and structural Structure and tectonics (1)
discontinuities

2. Dissolution Dissolution (2)

3. Groundwater travel time Groundwater travel time (3)

4. Hydraulic gradient No major concern

5. Host rock carnallite Decomposition of carnallite (4)

6. Radionuclide mobility Redox conditions (5)

7. Effects of host rock mass Effects of host rock
heterogeneity mass heterogeneity (6)

8. Retrievability No major concern

9. Shaft sealing Shaft sealing (7)

10. Waste package performance Waste package performance
predictions prediction (8)

11. Controlled area No major concern

12. Potential field studies Potential field studies
in Canyonlands National in Canyonlands National Park
Park

13. Surface flooding No major concern

14. Comparative evaluation No major concern
of sites

(9)
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TABLE 1 (CONTINUED) SUMMARY OF CONCERNS WITH THE FINAL EA'S

FINAL EA DRAFT EA MAJOR COMMENT CONCERN WITH FINAL EA RESOLUTION

Deaf Smith 1. Structural discontinuities Dissolution (1)

2. Dissolution

3. Groundwater travel time Groundwater travel time (2)

4. Host rock clay content No major concerns
and dehydration

5. Radionuclide mobility Redox conditions (3)

6. Effects of host rock mass Effects of host rock
heterogeneity mass heterogeneity (4)

7. Retrievability No major concerns

8. Shaft sealing Shaft sealing (5)

9. Waste package performance Waste package performance
predictions predictions (6)

10. Controlled area No major concerns

11. Surface flooding No major concerns

12. Comparative evaluation No major concerns
of sites
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FINAL

Richto

TABLE 1 (CONTINUED) SUMMARY OF CONCERNS WITH THE FINAL EA'S

EA DRAFT EA MAJOR COMMENT CONCERN WITH FINAL EA RESOLUTION

n Dome 1. Fractures and anomalous zones No major concerns

2. Dissolution No major concerns

3. Groundwater travel time No major concerns

4. Radionuclide mobility Redox conditions (1)

5. Effects of host rock mass Effects of host rock
heterogeneity mass heterogeneity (2)

6. Shaft sealing Shaft sealing (3)

7. Retrievability No major concerns

8. Waste package performance Waste package performance
predictions predictions (4)

9. Controlled area No major concerns

10. Surface flooding No major concerns

11. Comparative evaluation No major concerns
of sites

14
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MAJOR COMMENTS

ON

HANFORD SITE
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Comment 1

Potential Geothermal Resources

Guidelines on Natural Resources - 10 CFR 960.4-2-8 (b)(1) and (c)(1)(l)

The analysis presented in the final EA (Section 6.3.1.8,3, page 6-175, last
paragraph) on natural resources does not consider new geothermal resource
information acquired and evaluated by the Bonneville Power Administration and
published in June 1985. This new information considers applications of
resources at geothermal temperature gradients equivalent to and less than the
Hanford site's gradient of 380C per kilometer (162OF per mile) (final EA,
Section 6.3.1.8.3, page 6-175, last paragraph, and page 6-176, top of page).
Available data indicates that the average geothermal gradient at the Hanford
site may support low temperature geothermal resource utilization as described
in the above-referenced report (BPA, 1985).

The final EA (page 6-175, last paragraph, and page 6-176, top of page)
concludes, based on measurements obtained from 15 boreholes drilled in the
Pasco Basin, that the geothermal gradient at the Hanford site is approximately
380C per kilometer (1620F per mile). This is considered insufficient for space
heating (final EA, Section 6.3.1.8.3, page 6-176) because space heating
requires a geothermal gradient exceeding 450C per kilometer (1820F per mile).
However, the final EA does not consider the potential for the commercial
utilization of geothermal resources with temperature gradients lower than those
required for space heating. This includes applications for industrial
processes, agriculture and aquacultural production (BPA, 1985, Volume 1, page
293, Figure 9-1) which require temperatures ranging from approximately 180C
(650F) (BPA, 1985, Volume 1, page 293, Figure 9.1) to 44°C (1110F) (PA, 1985,
page 300).

The Bonneville Power Administration, Department of Energy, released the
above-referenced report in June 1985, evaluating and ranking the geothermal
resource sites in Washington and the three adjacent states of Oregon, Idaho and
Montana (BPA, 1985, Executive Summary, page 1, paragraph 1). The report
represents a comprehensive, state-of-the-art evaluation of geothermal-economic
data (PA, 1985, Executive Summary, page 1, paragraph 4) and focuses on a broad
spectrum of geothermal applications rather than on a single application (space
heating) such as was referenced (Stoffel and Korosec, 1984) in the final EA.
The report ranked the numerous (1,265) potential sites based upon an estimate
of development potential and cost (SPA, 1985, Executive Summary, page 1,
paragraph 4). Of the highest ranked direct utilization sites (BPA, 1985,
Volume 1, page 315, Table 10.2), many are in proximity (as close as Othello at
25 miles to the northwest, Richland at 27 miles to the southeast, Pasco at 35
miles to the southeast, and Yakima at 45 miles to the west) to the reference
repository location (RRL). The report ranked Yakima third in the four state
area, Richland eighteenth, Pasco twentieth and Othello fifty-third (BPA, 1985,
Volume 1, page 315, Table 10.2). Other highly-ranked sites are located within
45 miles of the RRL.

0
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Comment 2

Potential Fault Activity - (Draft EA Major Comment 4)

Guidelines on Tectonics 10 CFR 960.4-2-7 (a), (b), (c)(2), (c)(6), (d)a
960.5-2-11 (a), (b), d and Rock Characteristics 960.4-2-3 (a)

In NRC major comment no. 4 on the draft EA for the Hanford site, the concern
was raised that existing evidence suggesting recent fault activity at or near
the reference repository location (RRL) had not been adequately considered in
evaluations related to the tectonic suitability of the site. Specifically, the
NRC staff considered that evaluations of existing data indicating the presence
of tectonic breccia, geophysical anomalies and microseismic activity in
proximity to the RRL should have been incorporated into the draft EA evaluation
of tectonic stability. The final EA includes an evaluation of these factors
but concludes that the presence of these features does not indicate that
potentially adverse structures exist within the RRL. The NRC staff considers.
that the existing limited data could also support the alternative
interpretation that faulting may exist at or near the RRL.

Interpretations presented in the final EA (Section C.5.7, pages C.5-127 to 155)
suggest that: (1) tectonic breccias observed in boreholes in the Cold Creek
syncline do not indicate the presence of a significant fault zone because they
are relatively thin (page C.5-129, 1st paragraph); (2) geophysical anomalies
are subtle and cannot be reliably delineated (page C.5-135, 6th paragraph); and
(3) extending major structural features into the RRL is conjecture and
speculative (page C.5-155, cont. paragraph). The final EA interpretations
outlined above are used to support the statement, originally made in the draft
EA and repeated in the final EA (final EA, Section 3.2.3.3, page 3-58), that
"...the reference repository location appears to be relatively free of
potentially adverse structures." The NRC staff, however, remains concerned
that the features listed above may indeed indicate the presence of relevant
tectonic features within the Cold Creek syncline, and examination of the final
EA indicates that this potential has not been factored into evaluations
regarding tectonic stability of the RRL. For example, tectonic breccia zones
within basalts near Hanford are known to be associated with major geologic
structures (final EA, page C.5-127). However, the significance of breccia
zones in the Cold Creek syncline is unknown. As stated in the final EA, the
breccias suggest that structures of unknown extent, geometry, and dimensions
may be present (page C.5-155). Tectonic breccias occur within all deep
boreholes and appear to be concentrated in the Grande Ronde and Wanapum basalts
possibly suggesting that they may be part of a significant structural feature
or features. The fact that breccia zones in the boreholes within the Cold
Creek syncline are thinner than they are in anticlines (C.5-129) may not be an
indication of the lessening of fault significance away from the anticlines, but
rather that the fault is rotating into the plane of bedding and not crossing
major bedding surfaces. The characteristics, spatial orientation, and
distribution of tectonic breccias are not completely known, thereby increasing
the difficulty of assessing the tectonic suitability of the RRL at this time.



The fnal EA states that active faults do not appear to be present in the
reference repository location (final EA, Section 6.3.3.4.1, page 6-248).
However, exceptionally great horizontal stresses and related microseismicity
(Rockwell, 1985) in the RRL area may indicate that rupture and (or) slip is
occurring along either "very small faults or very limited parts of larger
faults" (final EA, page C.5-156, paragraph 3). This information indicates that
while there may be no surface expression of historical faulting in the Cold
Creek syncline, faulting may be occurring in the subsurface. The NRC is
concerned that there may be a cause and effect relationship between the
tectonic breccias and the microseismicity.

Additional evidence supporting an alternative interpretation that faulting may
exist within the RRL are seismic and aeromagnetic surveys that have delineated
anomalies within the RRL which have been interpreted as faults (Holmes and
Mitchell, 1981). While the nature of these geophysically identified features
may not be completely understood, they suggest that structural features (i.e.,
faults and (or) folds) important to repository design may be present within the
RRL.

The NRC staff is also concerned that the final EA has not considered the
potential for structures extending to or through the RRL. For example, if
extended to the southeast, faults exposed on Umtanum Ridge would pass beneath
or through the RRL. The presence of tectonic breccias in drill holes within
the RRL and also in association with known faults on Umtanum Ridge provide
support to the interpretation that low-angle thrust faults could extend into
the RRL (NUREG-0960, page 4-6). The NRC staff considers that combining the
evidence for faulting in the Umtanum Ridge and RRL areas is a conservative
hypothesis in an area where surface exposures are limited.

Comment 3

Rate and Style of Deformation

Guideline for Tectonics 10 CFR 960.4-2-7 (a) (b)(1). (c)(2)
(c)(6), (d)(1) and 960.5-2-11 (a)(1), (b)(1) (d)(1)

The NRC staff review of the draft EA for the Hanford site raised concern that
existing geologic information indicates that Quaternary deformation of the
Pasco Basin and Columbia Plateau may have occurred at higher rates than was
reported in the draft EA. Examination of the final EA indicates that, although
the limited existing data base and the need for additional study have been
recognized, the final EA has not taken these recognized uncertainties into
consideration when evaluating tectonic deformation. The NRC staff considers
that the existing limited data could also support an alternative interpretation
that deformation has occurred over a much shorter time period and at
considerably higher rates than was concluded in the final EA evaluation.
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The NRC staff is concerned that the concept of average rate of deformation as
used in the final EA may not accurately predict the amount of deformation that
has occurred n the Quaternary Period. The final EA indicates that deformation
rates for the period 14.5 to 10.5 million years ago (m.y.a.) were between 40
and 80 meters per million years (0.04-0.08 mm/year). These rates of
deformation are then projected to the present to give a uniform deformation
rate and are used as the primary support for conclusions made in the final EA
regarding tectonic suitability of the site. Specific NRC staff concerns
related to the use of the average rate of deformation are as follows:

1) The final EA states that deformation in the area of the reference
repository location (RRL) has followed an average rate of nearly
north-south compression for the past 14 m.y. resulting in east-west
trending folds. However, Barresh and others (1983) indicate that while
there is evidence of compressive deformation in the Yakima fold
subprovince in the period from 16 to 10 m.y.a., compression is believed to
have resulted in only mild warping, with most deformation occurring after
10 m.y.a. The mild warping prior to 10 m.y.a. is evidenced by the lack of
clear definition of structures on isopach maps of the RRL (LLNL draft
letter report dated 9/26/85) which show little evidence of east-west
oriented folds until Elephant Mountain member time (approximately 10.5
m.y.a.). Additionally, investigations in the Yakima fold subprovince
(Beeson and Moran, 1979; Rockwell, 1979) suggest that northeast and
northwest trending structures were formed during this time instead of
east-west trending structures now apparent near the RRL. The NRC staff
therefore considers that the deformational history observed in the RRL
area is more complex than presented in the final EA, and the deformation
responsible for structures now present near the RRL may have occurred over
a substantially shorter time period (i.e., 10 m.y. to present vs. 14.5
m.y. to present).

2) Deformation rates of 0.1 to 0.14 mm/yr for the period of 10.5 to 4.0
m.y.a. presented by Barresh and others (1983) for the Saddle Mountains are
2.5 to 3.5 times greater than the rate presented in the final EA.
Estimates of deformation rates presented by Kienle and others (1978) for
the Yakima Ridge give values of 6.5 to 21 times as high as those presented
in the final EA for the period between 8 and 4 m.y.a. The NRC staff is
therefore concerned that the uniform deformation rate of 0.04 to 0.08
mm/yr. used in the final EA may significantly underestimate the actual
deformation rate of the area.

3) The final EA indicates that deformation occurred at a constant rate and
orientation over the period of 14.5 m.y. to the present. Although the
final EA notes that deformation can be episodic and recognizes that
"episodic movements may be significant to repository operations and to
waste isolation" (final EA, page C.5-167), conclusions reached about
preclosure and postclosure tectonics are based on the concept of uniform
deformation over an extended period of time. The NRC staff is concerned
that the uniform rate of deformation as used in the final EA does not take
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into consideration that the orientation, style, and intensity of
deformation in the Columbia Plateau may have changed significantly in the
Late Miocene to Early Pliocene (approximately 5-10 m.y.a.) because of a
major clockwise rotation in the regional stress field in the western
United States (Eaton, 1984; Zoback and others, 1981). The timing of the
stress field rotation roughly coincides with lessening of volcanism
following deposition of the Saddle Mountains Basalt (approximately 10-8
m.y.a.) and also with the onset of a major episode of deformation (10-8
m.y.a.) in the Columbia Plateau (Barresh, et al., 1983). The NRC staff is
concerned that rather than factoring into the tectonic evaluation the
potential for episodic structural events, the final EA assumes that the
deformation rate, orientation, and style did not change substantially
across a rather dramatic change in the regional stress field. NRC staff
considers that without further substantiation, this assumption and the
concept of a uniform rate of deformation remain extremely tenuous.

The NRC staff is also concerned that the final EA has not thoroughly considered
a substantial body of evidence supporting a "thin-skinned" or regional
detachment style of deformation in the area of the RRL. Of particular concern
to the NRC staff is the potential for detachment faults or imbricate zones
splaying off of detachments (i.e., "thin-skinned" deformation) extending
beneath, above, and/or through the repository level.

The final EA states that major faults result from folding and are, therefore,
limited to anticlinal features. The final EA further proposed that the
mechanism for the development of these folds is the presence of localized
detachments beneath anticlines (Price, 1982). This hypothesis is used as the
basis for the statement in the final EA that the Cold Creek syncline contains a
basically undisturbed sequence of basalt (final EA, page 3-58) because
deformation in synclines is not required to accommodate strain. The NRC staff
is concerned that sufficient information may not be available to support the
localized detachment hypothesis and that other mechanisms of deformation should
be considered in a conservative approach to assessing preclosure and
postclosure tectonics. Specifically, the NRC staff is concerned (draft EA
detailed comment 3-8) about the consequences of "thin-skinned" or regional
detachment type (decollement) faulting within the RRL. The NRC staff considers
that existing evidence suggests that a regional detachment type fault system
may be present at or near the RRL. For example, Laubscher (1981) initially
proposed detachment type faulting in this area placing the master detachment
near the base of the crust, a second detachment at the base of the basalt
column and localized detachments at a depth of -3km in the basalt section.
The NRC staff has also recognized the possiblity of detachment zones in the
vicinity of the RRL. The WNP-2 Safety Evaluation Report states that reverse
faults associated with overturned folds on Umtanum Ridge may be part of an
imbricate thrust zone partially detached from basement (NRC, 1982). The report
further states that the Frenchman Hills and Saddle Mountains are part of this
imbricate thrust zone and that at least some of the faults are primary and not
related to the effects of folding. In addition, Bentley (1982) indicates that
"thin-skinned" tectonics is responsible for overthickening of basalt
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stratigraphy in deep test wells. He proposes the existence of decollements in
sub-basalt and inter-basalt sedimentary layers.

Comment 4

Seismicity of the Reference Repository Location - (Major Comment 4)

Guidelines on Tectonics 10 CFR 960.4-2-7 (b) and (c)(2)

NRC staff comments on the draft EA raised concerns that while microearthquakes
were recognized as the primary mode of seismic activity in the region, the
potential for such activity to present a near-field seismic hazard was not
evaluated. Examination of the final EA (Section C.5.7.3 and Section 6.3.1.7.3)
indicates that although the need for additional study has been recognized, the
seismic evaluation as presented in the final EA did not take into consideration
the potential impact of microearthquake swarms on the tectonic suitability of
the reference repository location (RRL). For example, most of the
microearthquake swarms reported near the Hanford site have occurred from near
surface to 2 kilometers (km) in depth which approximates the depth of the
proposed underground facility of the geologic repository. The NRC staff is
concerned that the lack of consideration in the final EA for the potential of
microearthquake-induced fracturing within the repository horizon may have
resulted in overly optimistic conclusions concerning the effects of seismic
events on radionuclide release rates.

The final EA concludes that although microearthquakes are expected to occur in
the immediate vicinity of the geologic repository during the postclosure
period, they are not likely to affect releases of radionuclides to the
accessible environment during the first 10,000 years after closure (final EA,
Section 6.3.1.7.3). The NRC staff is concerned that, based on available data,
many of the hypotheses presented in the final EA to support this conclusion are
overly optimistic. For example, the hypothetical model of a microearthquake
rupture surface as presented in the final EA (Section 6.3.1.7.3) indicates a
relatively shallow dipping single surface involving a rupture of limited extent
and a displacement of a few centimeters. A rupture of this type would not
increase the permeability of the flow interior to more than the typical Grande
Ronde flow top. The NRC staff considers that by using scaling relationships of
Brune (1967) and Bonilla et al. (1984), the data could also support a model
indicating a typical rupture surface of a microearthquake to be a circular area
of approximately 10 to 200 meters radius with an average displacement of
approximately to 11 millimeters for microearthquakes of magnitudes 0 to 3
respectively. Available data indicates that the Cohassett flow ranges in
thickness from 73 to 81 meters including a flow top of from to 10 meters in
thickness. Assuming the underground facility were situated in the flow
interior midway between the Cohassett flow top and the underlying flow top, and
assuming a typical microearthquake rupture surface dip of 45 degrees (Malone,
et al., 1975), a rupture of approximately 45 meters in length would extend from
the underground facility to the flow top. A rupture of at least this length is
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considered typical for microearthquakes of magnitude or greater. If a
microearthquake swarm were to occur in the vicinity of the underground
facility, it is possible that several tectonic fractures could be activated
since it appears that multiple rupture surfaces have been involved in previous
swarms. Thus there is a potential for several paths with permeabilities
possibly equivalent to those of flow tops to be opened between the underground
facility and the flow tops during a microearthquake swarm.

The occurrence of a microearthquake swarm in the vicinity of the underground
facility during preclosure could disrupt operations. If the swarm was in the
immediate vicinity of the facility, it could possibly trigger rock bursts,
cause damage at sites of high stress, and affect the ground water flow.
Microearthquake swarms in the vicinity of the underground facility during
postclosure may significantly shorten the travel time for radionuclides to
reach the accessible environment by opening paths between the flow interior and
the flow tops. Waste canister emplacement space could also be affected by the
number and spacing of fractures encountered within the repository. Active
tectonic fractures are rarely single fractures but more often are a zone of
fractures.

Comment 5

Groundwater Travel Time - (Draft EA Major Comment 1)

Guidelines on Geohydrology 10 CFR 960.4-2-1(b)(1) and 960.4-2-1(d)

The NRC staff's major comment no. on the draft EA for the Hanford site
identified five sources of concern regarding the assessment of groundwater
travel times: 1) the applicability of previously published travel time
estimates; 2) the reliability and representativeness of the data base for
transmissivity, hydraulic gradient, and effective thickness; 3) the treatment
of these data in deterministic and stochastic models; 4) the treatment of
numerical model geometry; and 5) the definition of the orientations and lengths
of flow paths (i.e., conceptual groundwater flow models) from the disturbed
zone to the accessible environment. Only the first item on this list has been
resolved in the final EA by stating that no reliance was placed on the
previously published travel time estimates. The NRC staff considers that items
numbered 2-5 above remain unresolved.

The NRC staff considers that the hydrogeologic conceptual model of the Hanford
site as presented in the final EA is based on a data base that differs little
from that used in the draft EA. Application of porous media concepts to
describe flow in basalt flow tops and interiors continues to be an nadequately
supported assumption in the final EA. The characteristics of hydrogeologic
boundaries as well as the directions and magnitudes of both horizontal and
vertical groundwater flow in the basalt aquifer system are still not well
understood. The final EA did not consider hydraulic responses caused by
construction of borehole DC-23. These responses suggest that large scale



23

heterogeneities involving varying degrees of aquifer interconnection may be
present in the vicinity of the RRL. There are also concerns about the limited
extent to which existing hydrochemical data at Hanford (in particular,
long-lived radionuclide data) have been used to assess and corroborate
conceptual models of groundwater flow. For example, current conceptual models
of groundwater flow in confined aquifers at Hanford are not fully consistent
with available hydrochemical data, which can be interpreted to show varying
degrees of aquifer interconnection. Of particular importance in such
evaluations of conceptual models is the occurrence and distribution of
long-lived radionuclides such as I-129, C-36, and Tc-99. These radionuclides
can also be useful in evaluating groundwater recharge and discharge and
migration paths of future and existing contaminants at the Hanford site.

In addition, new information presented in the final EA raises additional
concerns about the overall groundwater travel time methodology. The staff
considers that neither the final EA nor its supporting document (Clifton, 1986)
provide sufficient supporting information with respect to the formulation of
the five basic models used to predict groundwater travel times, thereby
reducing the level of confidence placed on the travel times presented in the
final EA. From the information provided, it can only be assumed that the
methodologies used to calculate groundwater travel time in the draft and final
EA's are similar (Clifton, 1984; Clifton et al., 1984). Specifically,
information has not been provided with respect to boundary conditions, the
number and size of model elements, number of calculated realizations, and
modeling procedures and logic. Additionally, there is no indication that the
model results were checked for sensitivity to the number of realizations. The
absence of this supporting information raises questions with respect to
utilization of model output distributions of groundwater travel time. By
comparison, significantly more information on computational procedures was
presented in the draft EA and its supporting documents (Clifton et al., 1984).

The NRC staff review of the draft EA raised concerns regarding the reliability
of the preliminary geohydrologic data base. On page C.5-60 of the final EA it
is stated that ... the available hydrologic data base is good." On page
C.5-180, under discussion of the transmissivity data base, it is stated that
the ensemble of Grande Ronde flow-top transmissivities is used (in the absence
of specific data) to generate a representation of the flow top overlying the
repository, and that "(T]he practice of using surrogate data sets to make
initial predictions of performance for design purposes is common in the
disciplines of engineering and hydrology." Although this situation is
unavoidable at this early stage of site investigations, it is premature to
refer to the overall data base as being "good" with respect to calculating
groundwater travel times.

The NRC staff has previously questioned the adequacy and reliability of all of
the data sets (transmissivity, hydraulic gradient, and effective thickness) on
which the simulated travel times are based. In particular, the staff has
questioned, based on existing data, the parameter ranges selected for use in
the simulation calculations. For example, the final EA utilized a uniform
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distribution for effective porosity (derived from effective thickness) that is
biased toward high values. The NRC staff considers the use of a log-uniform
distribution with a median value centered about a value of effective porosity
derived from the field test of effective thickness to be a more realistic and
conservative approach. Similarly, problems exist with the selection of
parameter ranges for transmissivity, vertical hydraulic conductivity, and
hydraulic gradient.

In addition, it is noted that conclusions presented in the final EA based on
the groundwater travel time analyses are primarily discussed in terms of the
"median" travel times. The NRC staff considers this approach to be
nonconservative because the median provides no information regarding
uncertainties associated with estimates of groundwater travel times, and does
not adequately address scenarios involving faster paths of likely radionuclide
travel. In addition, the median travel time percentile is less sensitive to
the variance of the travel time distribution than are lower or higher
cumulative percentiles in the "tails" of the groundwater travel time
distribution. Conclusions based on median values are less sensitive to the
uncertainty implicit in hypotheses of groundwater flow system behavior. Use of
a percentile smaller than the median would be more appropriate, because
corresponding travel times are more sensitive to the spatial variability of
field parameters, reliability of conceptual models, adequacy of hydrologic
field testing, and measurement error.

The final EA concludes that groundwater travel time at the Hanford site "
has high likelihood of exceeding 1000 years (Volume 2, page 6-100). As
discussed above, the NRC staff considers that such high levels of confidence
cannot be assigned to any estimates of groundwater travel time at Hanford
because of the limited hydrogeologic data base and of concerns regarding
analyses and interpretations presented in the final EA. In addition, the staff
considers that NRC's major comment no. 1 on the draft Hanford EA remains
applicable to the groundwater travel time analyses in the final EA, with the
exception of the concern about the reliability of previous groundwater models.
Therefore, based on the existing limited data base and concerns expressed
above, the staff considers that groundwater travel time estimates presented in
the Hanford EA are overly optimistic and that travel times based on available
data may be significantly closer to 1000 years than stated in the final EA.

Comment 6

Redox Conditions (Draft EA Major Comment 3)

General Geochemical Guideline 10 CFR 960.4-2-2

In NRC staff major comment no. 3 on the draft EA for the Hanford site, the
concern was raised that the conclusions that site redox conditions are not
chemically oxidizing" and that the reference repository has chemically reducing
conditions that will maintain radionuclides in their least mobile state are
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based on insufficient data. Examination of the final EA (Volume 2 Section
6.3.1.2.2, page 6-109; Volume 2, Section 6.3.1.2.10, pages 6-123 and 6124;
Volume 3, Section C.5.2.1, pages C.5-81 through C.5-88; among others) indicates
that although the draft EA concerns have been acknowledged, the evaluation in
the final EA of pre- and post-waste emplacement geochemical characteristics of
the Hanford site and the significance of these characteristics on radionuclide
retardation is still optimistic. Therefore, the NRC staff considers that draft
EA major comment no. 3 remains appropriate for the final EA. Draft EA comment
no. 3 expressed the NRC staff concern that the effects of reaction kinetics may
prevent the establishment of redox equilibria, and may inhibit either the
transformation or the maintenance of radionuclides as reduced species. This
concern is supported by Lindberg and Runnells (1984) who state (1) ... that
equilibrium modeling of the redox chemistry of natural aqueous systems is not
realistic as computed from Eh or pE as a 'master' redox variable," (2)
"Equilibrium modeling should therefore be restricted to non-redox systems," and
(3) "If redox chemistry is to be considered, investigations must analyze the
waters for the specific valence states of the elements of interest....
Further, according to Hostettler (1984), predicting the valence states of
multivalent radionuclides (and thus the mobility of radionuclides) requires
analysis and knowledge of the kinetics of all relevant reactions. The NRC
staff therefore considers that prediction of the valence states of radionuclide
species should be made only to the extent that the behavior of the constituents
can be shown to mimic the behavior of the couples measured. Accordingly, a
realistic but conservative alternative assumption for those radionuclides for
which this information has not been collected, or where the information is
ambiguous, is that they will be released and move through the system as
oxidized species.

In addition to the draft EA concerns being appropriate to the final EA, the NRC
staff is also concerned with the final EA statement that there are "... strong
indications that the reference repository location has chemically reducing
conditions that will promote precipitation and will maintain radionuclides in
their least mobile state ... (See final EA, Volume 1, Section 6.2, page 16).
Although the NRC agrees that available information indicates that ambient redox
conditions are likely to be reducing (i.e., Eh less than 0.0 volts) in deep
basalt groundwater systems, evidence presented in the final EA, such as
equilibrium calculations of non-equilibrium redox couples involving either
sulfate or methane (see final EA Comment 7), does not necessarily indicate that
the Eh will either be reducing or as low as -0.4 volts as is suggested in the
final EA (Baas-Becking et al., 1960; Thorstenson, 1970; Berner, 1971; Langmuir,
1971). Also, as previously stated, the likelihood that reducing conditions are
present does not support equilibrium modeling of redox sensitive radionuclides
as reduced species because what may be reducing for one redox couple could be
oxidizing for another. Also, an additional source of concern is the incomplete
discussion in the final EA of the impact of atmospheric oxygen introduced into
the repository during construction and waste emplacement. For example,
laboratory tests conducted by Apted and Myers (1982); Lane et al. (1983a and
1983b); Jantzen (1983); Grandstaff et al. (1984) and Moore et al. (1985) using
crushed rock, and in some cases distilled water, are cited as support for the
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conclusion in the final EA that basalt can rapidly re-establish reducing
conditions in the repository subsequent to closure. However, these references
also support an alternative and more conservative conclusion that the
re-establishment of ambient reducing conditions may be slow since the massive
basalt host rock will not react as fast upon contact with the groundwater as
does crushed rock. While it is acknowledged in the final EA that the
experimental work cited had been completed with crushed basalt, the alternative
interpretation of the experimental data was not identified in the final EA.
Based on the above discussion, it is not clear that a conservative approach was
taken as stated in the final EA (Volume 3, Section C.2.7.4, page C-2-78; and
Volume 2, Section 6.1.2, page 6-4) in evaluating site redox conditions and
their effect on the performance of the repository.

Comment 7

Microbial/Organic Complexes and Radionuclide Retardation
(Draft EA Major Comment 3)

General Geochemical Guideline 10 CFR 960.4-2-2

In NRC staff major comment no. 3 on the draft EA for the Hanford site,
reference was made to detailed comment 6-33 where the concern was raised that
equilibrium between the redox couples sulfate/sulfide and methane/carbon
dioxide, used to suggest non-oxidizing conditions, is unusual because such
reactions require biological mediation and are not generally found to be
electrochemically active. The final EA suggests that '"(t)he presence
of.. certain bacteria..." in the Hanford site basalt environment may, in fact,
help catalyze these redox couples (Volume 3, Section C.5.2.1, page C.5-82).
However, the NRC staff considers that while the presence of bacteria in the
geochemical system at Hanford may help resolve the redox concern, they could
also result in a significant new concern by increasing the mobility of some
radionuclide species. This possibility has not been recognized or factored
into evaluations of radionuclide mobility in the final EA.

According to West et al. (1984), radionuclide microbial/organic complexes have
different migration characteristics than inorganic complexes. For example,
such material may form complexes with radionuclides, resulting in higher
apparent solubilities, lower effective sorption and hence, higher release
rates. The ultimate effect of microbes/bacteria/organics could therefore be an
enhancement of radionuclide mobility thereby impacting the anticipated
performance of the site (NRC, 1984).
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Comment 8

Waste Package Lifetime - (Draft EA Major Comment 8)

In the NRC staff's major comment no. 8 on the draft EA for the Hanford site,
concerns were raised on the draft EA's estimation of a 6,000 year waste package
lifetime. Specifically, four areas of concern regarding the estimate of
container lifetime were identified: 1) the oxidizing environment during
repository operation and after closure; 2) localized corrosion as a waste
package failure mode; 3) the effect of packing on corrosion of the overpack
material; and 4) the effect which instability of packing may have on ingress of
water as well as on the migration of radionuclides through the packing
material. Examination of the final EA (Sections 6.4.2.1, 6.4.2.3, and 6.4.2.4)
indicates that items 1 and 3 above have not been addressed, while items 2 and 4
have only been partially addressed. The NRC staff therefore considers that
draft EA comment no. 8 applies equally well to the final EA. For example,
while the final EA states that localized corrosion failure modes such as stress
corrosion cracking (SCC) and pitting will be incorporated into future corrosion
models (page 6-283), the document concludes on page 6-121 that "pitting and
stress corrosion cracking will not be active corrosion modes." The NRC staff
has identified major sources of uncertainty not recognized in the three
references provided in the final EA as support for this statement (Lumsden,
1985; Pitman, 1985; and James, 1985). Major concerns identified in Lumsden,
1985 by the NRC staff include: (1) Lumsden's data was not measured in the
presence of a radiation field which will be present in a repository
environment; 2) the pitting potentials given in the paper may be uncertain
(3) additional measurements (e.g. cyclic polarization) are needed to better
determine pitting potentials and pit incubation times; and (4) alternate
wetting and drying data at increased temperatures and times are also needed for
projecting corrosion rates. In contradiction to the conclusion drawn in the
final EA, one of the conclusions of the James paper referenced above states,
"the tentative conclusion is that limited crack extension may have occurred."
In other words, stress corrosion cracking (SCC) may have occurred for the
A387-9 steel at 2501C after 2000 hours. Additionally, the Pitman paper stated,

The pitting potentials given were determined only from the breakdown
potentials of anodic polarization curves. Cyclic polarization data are needed
in order to determine whether hysteresis is present. If hysteresis is present
there will exist a protection potential which is different from Lumsden's
pitting potential. In order for pitting not to occur under repository
conditions, the potential must be less than the protection potential. Since
the cyclic polarization data was not measured by Lumsden, it is not obvious
what the protection potential is for these materials. Consequently, n this
case it cannot be stated that pitting will not occur under repository
conditions. It should also be noted that if pitting does occur, both the
protection potential and the pitting potential (as measured by Lumsden) for the
material would shift toward the corrosion potential.
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"In summary, both 9% Cr, 1% Mo steel and A27 steel were found to be susceptable
to decreasing ductility in 1501C basalt groundwater at low strain rates."
Pitman further concludes that SCC exists in the low alloy A387 steel. For the
A27 steel, even though Pitman concludes that there was no SCC observed, the
reduced ductility implies a high probability that SCC may occur over a longer
time period.

With reference to the NRC staff's draft EA concern related to packing
instability (item 4 above), page 6-120 of the final EA comments on the
bentonite instability results of Haire and Beall (1979), the NRC staff notes
that a change in crystal structure of the bentonite is not necessarily a
function of only the radiation dose rate, but also of the total dosage. The

final EA states that the dose rate (3 x 109 rad/hr.) for the Haire and Beall

(1979) work was 105 times what is expected in the repository. Therefore, using

a dose rate of 3 x 104 rad/hr. the total dosage expected in one year is 3 x

109 rads. After only 1000 years, the total dosage would be 3 x 1011 rads which
is about what Haire et al. used. Therefore, the statement in the final EA that
the negative results of this study are "not considered applicable" due to the
high dose rate is considered inappropriate by the NRC staff.

In addition to the above, the final EA also presented a revised waste package
conceptual design which incorporates an outer carbon steel shell surrounding
the overpack and preformed annular sections of packing material (see Figures
5-7, page 5-36; and 5-9, page 5-38). As discussed in S5.1.5.3 of the final EA,
"The function of the shell is to facilitate handling and emplacement of the
waste package components. The shell also has the potential to facilitate
retrieval of the waste container by preserving the packaging in a dry state and
by providing additional structural strength."

It is the NRC staff's opinion that this design change may improve the
performance of the waste package in terms of waste package lifetime and
controlled radionuclide release should the waste packages fail. However, the
waste package performance analysis does not reflect this design change.
Additionally, new potential failure modes for this design were not addressed in
the final EA. For example, the temperature of the waste container is estimated
to have a maximum value of 30 0C, but more likely about 2200C (NUREG/CR-2482).
If the waste package is a sealed system, water present in the packing will
change to steam, increasing the pressure in the new outer metal shell. This
could result in distortion of the shell making retrieval more difficult.
Alternatively, in an unsealed waste package system, contact of the packing with
groundwater may cause significant swelling presenting retrieval problems as
well as potential vessel rupturing.
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MAJOR ISSUES AND RESOLUTION APPROACH

ISSUE PREDOMINANT APPROACH

Surfdce-based and/or Underground Testing and/or
Laboratory Testing Shaft Sinking

Hanford Site

o Characterization of x
Groundwater Flow System

o Tectonic Stability x

o Radionuclide Retardatior x

o Container Lfetime x

o Repository Constructability/ x
High In Situ Stress

Yucca Mountain Site

o Presence of Potentially x x
Active Faults in the Vicinity
of Yucca Mountain

o Potential for Hydrothemal x
Activity the Vicinity of
Yucca Mountain

o Groundwater Flow x

o Effectiveness of the Potential x
Radionuclide Retardation Mecha-
nisms Available at Yucca Mountain

o Potential for Volcanism in x
the Vicinity of Yucca Mountain

Enclosure 3



Deaf Smith Site

o Potential for localized salt
dissolution along faults
acting as groundwater flow pths x

o Effects of heterogeneities x x
fn the salt units on reposi-
tory constructability and
retrievability

o Potential for shaft seal x
failures resulting n ground
water inflow

o Potential for localized
corrosion of waste package
in a brine environment
--Brine migration/chemistry x
--Localized corrosion x



QUESTION. What are the key ssues relative to the suitability of the

three sites approved for site characterization?

ANSWER.

HANFORD SITE

1. Groundwater flow

The limited hydrogeologic data base suggests estimates of groundwater

travel time, radionuclide transport and groundwater inflow that are less

optimistic than the DOE's estimates.

2. Impacts of tectonic activity on groundwater flow, radionuclide transport

and repository constructability

Available evidence, including microseismic activity and tectonic breccia,

suggest that tectonic activity, such as movement along fractures and

associated microseismic swarms, may be occurring. This activity presents

concerns regarding repository constructability such as the potential for



QUESTION . (Continued) -2-

triggering rock bursts in areas of high in situ stress. Additionally,

seismic induced fracturing together with the potential for reopening of

filled fractures presents concerns regarding the potential for

groundwater flow into the repository and radionuclide transport.

3. Radionuclide retardation capability of a basalt groundwater system

Although ambient groundwater conditions are likely to be of a reducing

nature, it is not clear from available test data whether the reducing

conditions will be sufficient to maintain radionuclides in an immobile

4. Potential for non-uniform waste package corrosion

The available data does not support the DOE conclusion that non-uniform

corrosion mechanisms, such as pitting and stress corrosion cracking, will

not be active corrosion modes. Additionally, questions remain concerning

the potential physical and chemical alteration of the bentonite packing

material under the anticipated high temperature and wet post-closure

environment which may diminish its effectiveness. as a barrier to flow.



QUESTION . (Continued) -3-

5. Constructability

Available evidence, including hydrofracture test data, borehole wall

spalling, and core disking indicates the presence of high horizontal

stress field at the repository horizon.

The presence of high in situ stresses, high in situ rock temperatures,

and the potential for large water inflows present concerns as to whether

the underground facility can be cost-effectively designed so that

construction and waste emplacement activities can be performed safely as

well as maintaining a waste retrieval option.



QUESTION 65. Has any NRC work--or other work of which NRC is aware

suggested that any of the three sites is unsuitable

for characterization or for selection as a repository?

ANSWER

The NRC staff have found nothing to suggest that any of the three sites is

unsuitable for characterization cr selection as a repository. However, others,

although not necessarily finding the sites unsuitable for characterization or

selection, have identified the following two concerns which they suggest question

the suitability of the Hanford site.

65a. Groundwater travel time at the Hanford site.

During the final EA review, one NRC contractor reviewed the DOE's groundwater

travel time analysis for the Hanford Site and concluded that ...there is a low

probability that the GWTT will exceed 1000 years (between 20% and 50%)...". The

contractor further concluded that "...there is a high likelihood that the BWIP

site will fail the 1OOC-year travel time rule based on current data.

Additionally, the contractor recommended that "The NC staff should consider

directing DOE to show cause why the site should not be disqualified...".

The RC staff, after reviewing and discussing the contents of the report with

contractor, concluded the th the existing limited data base, it is

to place a significant of credibility on any current estimate of

groundwater travel time until additional data has been collected. This

Davis/NMSS/WM
02/02/87



QUESTION 65ab. (Continued) -2-

conclusion is reflected in the staff's EA comment which oncluded that because of

the limited hydrogeologic data base and other concerns, high levels of confidence

cannot be assigned to any estimates of groundwater travel time at Hanford. The

staff further concluded that the groundwater travel time estimates presented n

the EA were overly optimistic and that travel times, based on available data, may

be significantly closer to years than was stated in the final EA.

After meeting with and considering questions raised by the staff, the contractor

was requested to provide additional support for the conclusions reached in the

original report. The contractor (subsequent to finalization of the staff's

comments on the FEA's) developed an additional report in which the original

conclusion was amended as follows: I...the reviewers consider that there is a

significant likelihood that the BWIP site will fail the 1000-year travel time

rule as currently interpreted in the NRC's draft technical position.

Additionally, the show cause recommendation of the first report was omitted from

the second report. The contractor called for the collection of more data at the

site, but expressed the opinion, based on their analysis, that further data is

likely to show "...failure of the site on the GWTT criteria". Upon review of

this additional report, the NRC staff and other contractors came to the same

conclusion as for the original report. The staff has concluded that there is

basis at the present time to determine that the site is unsuitable for

characterization or for selection as a repository based on GWTT criteria.

Davis/NMSS/WM
02/02/87



QUESTION 65ab. (Continued) -3-

Both the staff review and that of the contractor question DOE's conclusion that

the grourdwater trave te at the Hanford site will be well in excess of the

1000 year requirement. They differ significantly, however, in the degree to

which they challenge DOE's conclusion. Based upon the contractor's analysis and

the RC saff's analysis and interpretations of the uncertainties existing at

this time, the staff concluded that one could only state that travel times may be

significantly closer to 1000 years than DOE stated. The contractor, based upon

their assumptions, analysis. and their interpretation of the uncertainty,

concluded that there is a significant likelihood that the site will fail the 1000

year requirement.

The staff and all contractors agree that additional site characterization work is

necessary and desirable. Additional hydrologic testing should be performed as

soon as possible upon consultation with the NRC and prior to commencement of

shaft sinking. The NPC and DOE have previously agreed upon a testing strategy

for the Hanford site which has been documented in the NRC's Technical Position

1.1. Modification of this general testing strategy should include proven and

accepted procedures for determining other hydrologic parameters that are crucial

to determining groundwater travel time (such as effective porosity). Such a

testing program, if performed appropriately, should yield data that would allow

better estimations of pre-emplacement groundwater travel time at the Hanford

as well as the data needed t begin addressing questions related to post waste

emplacement ground-water flow dnd radionuclide transport.

Davis/NMSS/WM
02/02/87



QUESTION 65ab. (Continued) -4-

65(b) In situ stress and rock instability at the Hantord site.

In February, 1985 a report entitled, "Heat,High Water and Rock Instability" by

Dr. Arjun Makhijani and Kathleen M. Tucker with a supplement by r. Donald E.

White was published. The authors questioned the site selection process and the

suitability of the Hanford site for technical reasons relating mainly t the

presence of high in-situ stresses and rock instability including rock bursting).

The RC staff has been aware of the problems associated with high horizontal

stresses for some time, having viewed the evidence of high horizontal stresses

such as core disking and borehole wall spalling, and has documented them In-

letters to the DOE. Stress is but one of a number of critical parameters which

must be analyzed individually and collectively to develop an optimum design.

Recent DOE design documents are being revised to incorporate these high stresses.

The NRC staff has also been aware of the potential for rock instabilities at the

Hanford Site. Since rock bursting is also associated with high stress

conditions, the NRC staff agrees that rock bursting may be present during

construction at the Hanford site.

While the staff recognizes that in-situ stress and rock instability may be

potentially significant problems at the Hanford site, it is mpossible to

determine their without constructing the ESTF and conducting

Davis/NMSS/WM
02/02/87



QUESTION 65ab. (Continued)

additional at depth site characterization. In addition, as the DOE has proposed,

mitigative procedures can minimize the hazards associated with these phenomena.

Davis/NMSS/WM
02/02/87



MEMO FOR: Hugh L. Thompson, Jr. Director
Office of Nuclear Material Safety

and Safeguards

FROM: Robert E. Browning, Director
Division of High-Level Waste Management
NMSS

SUBJECT: IODINE-129 GROUNDWATER DATA AT THE HANFORD, WASHINGTON SITE

This is to inform you about the staff's position on the relevance of historical
Iodine-129 groundwater data, collected at the Hanford site, to Hanford's
suitability as a potential location for a high-level waste (HLW) geologic
repository.

During past operations at Hanford, waste waters were discharged directly to the
ground at various locations on the Hanford site, including some within several
miles of the site for the proposed HLW repository. These waste waters have
introduced to the groundwater system varying amounts of contaminants, including
Iodine-129, Tritium, and Technicium-99.

In January 1985, the U.S. Nuclear Regulatory Commission (NRC) On-Site Licensing
Representative (OR) at Hanford was made aware of historical (circa early
1970's) data on Iodine-129 and other radionuclides from water samples collected
from wells in and around the Hanford Reservation. NRC staff considered that,
although this monitoring was not designed to assess the adequacy of the Hanford
site for a HLW repository, t could help to understand the groundwater system.

The staff's evaluation of the data, available to the OR, indicated the data
were not conclusive and did not show that the site should be disqualified as a
possible repository site. However, the staff considered that all of the
historical monitoring data, along with other hydrochemical data that would be
collected as part of the repository site characterization program, would be
useful in studying the groundwater flow system at Hanford.

Accordingly, the staff's view of the potential uses of Hanford's historical
monitoring data was provided to the U. S. Department of Energy (DOE) in a June
26, 1985 letter. Since that time, DOE has identified and reviewed the historical
data on Iodine-129 and prepared a report entitled Data Compilation: odine-129 in
Hanford Groundwater" dated August, 1987. This report compiles data from past and
present Iodine-129 groundwater monitoring at Hanford.



The Commissioners

Based on our review of DOE's August, 1987 report, the NRC staff position
continues to be that none of the historical Iodine-129 groundwater data
identified to date indicates the site should be disqualified as repository
site. The historical Iodine-129 data collected is from aquifers at depths of
about 2,000 feet or less. The repository is located at approximately 3,000
feet (Enclosure 1). These data are therefore not sufficient to resolve the
issue of the potential for upward migration from the repository horizon to
shallower aquifers. The data needed to support regulatory conclusions about
the adequacy of the Hanford site will be obtained by DOE through testing near
the proposed site and at the proposed depth of the repository. In an April,
1987 meeting at the Hanford site the NRC staff agreed with DOE's approach for
this testing. The historical groundwater monitoring data will be considered by
the NRC staff along with data from the program of deep groundwater testing as
part of the DOE site characterization effort.

It should be noted that there has been recent press and Congressional interest
regarding the relevancy of historical Iodine-129 groundwater monitoring data to
Hanford's acceptability as a location for a high-level waste repository.
Newspaper articles have incorrectly implied that NRC officials have indicated.
that the Hanford nuclear reservation does not meet nuclear waste repository
siting criteria. In order to correct the press inaccuracies, I transmitted a
letter (Enclosure 2) to the editor of the Seattle Post-Intelligencer dated
August 26, 1987.

Another aspect of the press interest involves an allegation that DOE
deliberately withheld the historical Iodine-129 data. This allegation was
referred by DOE's Hanford Operations Office to DOE's Inspector General for
investigation in 1985. The NRC's Office of Investigation (01) was informed.
They in turn informed each Commissioner. DOE's Inspector General has
investigated the allegation and furnished a copy of their report to I. In
August, 1987, Representatives Wyden (Oregon) and Swift (Washington) requested
this matter be further investigated by DOE's Inspector General and
independently investigated by GAO.

Robert E. Browning, Director
Division of High-Level Waste Management
NMSS

Enclosures:
1. Geologic Section
2. Letter to Seattle Post Intelligencer

from R. E. Browning dated 8/26/87
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON D. C. 20555

AUG 26 1987

The Editor
Seattle Post-Intelligencer
P O Box 1909
Seattle, Washington 98111

Dear Sir:

A report n your August 8 edition (page 01) suggests that the Nuclear
Regulatory Commission staff has reached certain conclusions regarding the
suitability--or lack thereof--of the Hanford site in Washington for a
repository for the disposal of high-level radioactive waste. This is not the
case.

The NRC staff has taken no position regarding the of the Hanford
site and will not be in a position to do so until the Department of Energy has
completed a site characterization program. The suggestions to the contrary
your August 8 edition reflect the personal views of one member of the NRC
staff and one NRC contractor regarding certain specific technical matters.
These personal views are part of the public record and were available in or
Public Document Room.

Further, contrary to your report, the NRC staff does not expect to receive an
application from the Department of Energy for construction authorization for a
high-level radioactive waste repository until the mid-1990's, not the end of
1988.

Sincerely,

Robert E. Browning
Division of High-Level Management
Office of Nuclear Material Safety

and Safeguards

Enclosure 2



UNITED STATES
NUCLEAR REGULATORY COMMISSION

OF PUBLIC AFFAIRS
REGION

1450 MARIA LANE. SUITE 210
WALNUT CREEK, CALIFORNIA
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RECEIVED
STATEMENT BY REP. RON WYDEN (D-3RD DISTRICT)

AT A NEWS CONFERENCE CALLING ON
ENERGY DEPARTMENT INSPECTOR GENERAL TO 1981 AUG 25 A

REOPEN INVESTIGATION OF WASTE DUMP PROGRAM COVER-UP CHARGES

Today Congressman Al Swift (D-WA) and I are asking the Department of Energy Inspector
General to reopen his investigation of a cover-up at the Hanford waste repository site on
the basis of information my office has obtained. At stake here is the integrity of the
entire nuclear waste repository siting process, and, clearly, the Inspector General's
recently closed investigation overlooked troubling recent developments and failed to
interview at least one witness who was central to their inquiry.

As you can see from the Freedom of Information version of the IG's investigation
abstract, strangely the only document produced by a two year inquiry, charges of
improper cover-up of information date from 1985. Documents I have just received from
the General Accounting Office indicate that the policy alleged in the 1985 complaint may
have continued even as the IG investigated it. Giving credence to that notion is the fact
that the IG somehow managed to ignore a highly public October, 1986 incident.

On October 13th, 1986, a Rockwell manager, Steve Baker, advised his hydrology staff in
writing that they could be fired for giving data about the potential Hanford dump site to
the Nuclear Regulatory Commission without DOE approval. By binding agreement, data
on Hanford must be freely available to the NRC, because this agency will pass final
judgment on the safety of any repository. As he explained to my counsel, he wrote the
letter to protect his staff by warning them that, under senior management policy, they
could face dismissal for following the law.

The story does not end there. Within a couple of days, the letter - with Mr. Baker's name
expunged - was described in a story in the Ti-Cities Herald. It seems curious that the
public nature of the cover-up charges didn't spur the IG into action. Yet Mr. Baker has
told my staff that he was never questioned by the IG, either about his letter or his
knowledge of earlier events that could bear on the allegations.

Instead action of a different sort was forthcoming. By October 17th, on paper at least,
senior contractor management disavowed the Baker directive in a second letter. The
sincerity of this second letter is called into question by, among other things, the fact that
Mr. Baker was relieved of his managerial duties within months of this incident. These
matters - including the IG's conduct in having been less than comprehensive in his
investigation - demand further investigation.

Now, to the underlying issue, why would Rockwell management oppose cooperation with
the NRC? Perhaps the DOE-Rockwell hierarchy was nervous that the more NRC knew,



Internal Letter
October 17, 1986

Rockwell International
{COULD NOT BE CONVERTED TO SEARCHABLE TEXT}

L. R. Fitch
Associate Director
Basalt Waste Isolation Project

cc: T, A. Curran
D. C. Gibbs
G. W. Jackson
File/LB/Rec. Ret.



ABSTRACT REPORT OF INVESTIGATION

ALLEGED COVERUP OF INFORMATION CONCERNING
BASALT WASTE ISOLATION PROJECT (BWIP) HANFORD

SITE RICHLAND, WASHINGTON

CASE 185RL002

PREDICATION

On May 6 1985 the management of the Richland Operations Office
(RL), U.S. Department of Energy (DOE), advised the Office of
Inspector General (OIG), DOE, of allegations made by

U. S. Nuclear Regulatory Commission (RC)
Basalt Waste Isolation Project (BWIP). The

allegations provided to the OIG were that:

(1) in 1984 an unknown employee of one of RL's prime
contractors was chastised or administrativley
disciplined for discussing

the possibility that radioactive
nuclides, and specifically Iodinel29 (1129 or
1291), produced on the Hanford Site by the Site's
processes, were migrating to, and within, the
aquifers located beneath the site.

(2) an unknown employee or group or employees was
attempting to conceal information indicating that
an above background level of 1129 had been found
in the aquifers located beneath the Hanford site
and adjoining farmland.

BACKGROUND

The Hanford site s a 570 square mile multi-contractor multi
program facility located immediately north of Richland,
Washington. The site is managed by the Richland Operations
Office (RL) through contracts issued by the U.S. Department of
Energy. The primary operating contractors during the period
covered by this investigation were, consecutively, the General
Electric Corporation (GE), Atlantic Richfield Hanford Company
(ARHCO or ARCO), and subsequently Rockwell Hanford Operations
Rockwell or RHO). Rockwell assumed their responsibilities
which-includes the management of the site's radioactive waste)
under contract DE-AC06-77RL01030a on March 23, 1977.

The contractor assigned the primary research responsibilities for
the majority of the site's current history has been the Battelle
Memorial Institute. The contractor has been known at the site as
Battelle, Battelle Pacific Northwest Laboratory (BNWL or BNL),
and currently as Pacific Northwest LaDoratory (PNL), PNL assumed
their contract responsibilities on January 4, 1965. Their
current contract s numbered DE-AC06-76RL01830.



RON WYDEN
ENERGY AND COMMERCE

August 20, 1987

Mr. Charles A. Bowsher
Comptroller General of the United States
General Accounting Office
441 G Street, NW
Washington, DC 20548

Dear Mr. Bowsher

We would like the General Accounting Office to look into a possible attempt to hide
information from the Nuclear Regulatory Commission (NRC) concerning the Hanford
Basalt Waste Isolation Project (BWIP). That attempt would be a violation of the
Department of Energy's (DOE's) written nuclear waste repository data-sharing agreement
with the NRC.

Your staff obtained for us a letter from a contractor manager ordering personnel not to
pass information to the NRC without clearance from DOE, on pain of being fired. Shortly
after this letter was sent to staff, the policy was rescinded in writing by a more senior
manager. Perhaps the second letter was sent because the original letter was naccurate.
But perhaps the first letter was accurate, and the second letter was sent as simply a cover
to deny the illegal policy.

Circumstantial evidence gives some weight to the less innocent view. First, the
correction letter bears no internal document number, raising a question in our minds of its
authenticity. Second, the illegal directive was not corrected by its author. If it had
simply been a mistake, a retraction from the same author would seem the natural way to
have corrected it. Third, the author was relieved of his managerial duties sometime after
the letter was written. Fourth, the contractor and the Department may have had motives
for hiding information from NRC. Earlier information leaks to NRC had brought
criticism of the project's management, and had pushed the project towards investigating
problems that could ultimately result in the site's disqualification as a repository.

We would like to know the truth. Did DOE or senior contractor management order a data
cover-up? Was this covert policy scrapped when a conscientious lower manager put it in
writing?

Also, we have also heard related charges that DOE has delayed follow-up work on leads
that might prove unfavorable to the site. These leads include the Iodine-1 29 tracer
studies and studies on difficulties in protecting miners and waste from rock bursts and
flooding accidents.



RON WYDEN
ENERGY AND COMMERCE

CONGRESS of the United States SMALL BUSINESS

SELECT COMMITTEE ON
AGINGHouse OF REPRESENTATIVES

WASHINGTON. DC 20515

August 20, 1987

Mr. John C. Layton
Inspector General

United States Department of Energy
Washington DC 20585

Dear Mr. Layton:

The enclosed letters from the Basalt Waste Isolation Project files raise a serious questions
in our minds whether an attempted cover-up of information of the sort alleged in
Investigation No. I85RL002 might have occurred in 1986.

We are frankly surprised that your report on the case, closed well after these letters were
written, did not discuss the first letter or its author's views on the DOE policy at issue.

We hope you will agree that further investigation into the matter is in order.

Sincerely,

R0N
RON WYDEN, M.C.



UNITED STATESWM REGULATORY COMMISSION
COMMITTEE ON REACTOR SAFEGUARDS

WASHINGTON, D. C. 20555

23, 1986

MEMORANDUM FOR:

FROM:

SUBJECT:

Wayne Walker, DWM

Sidney J.S. Parry, ACRS Senior

Requested BWIP Borehole Information

Thank you for fulfilling my request for information on the recent drilling
activities at BWIP. Summarizing the data it appears that my suspicion, that
the rate of surface based characterization is decreasing, is confirmed n
contradition to the USGS recommendations. From your table I note that 15
holes were drilled in 1983, 3 n 1984, 1 in 1985 and 3 in 1986, with one
still underway.

Your tables did not list final
on the results of these tests.
proposed site is located, the
and is of limited use to less
would be appreciated.

depths of the boreholes or provide information
Further, while I have a good idea where the

map that you provided did not indicate the site
familiar people. Provision of this information

As I mentioned in our meeting a uncharitable person might conclude that the
reduced exploratory activity is a result of a desire not to find out anything
unfavorable. That is not my position, but I believe that an explanation of
why the USGS recommended tests were not made and why there has been a major
reduction in drilling activity over the past three years is justified.

Attachment:
Walker's Note

cc: WM Subcommittee Members
D. Okrent
P. Shewmon
0. Merrill
ACRS Fellows



UNITED STATES
NUCLEAR REGULATORY COMMISSION

COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, D. C.

September 25, 1986

MEMORANDUM FOR: John J. Linehan, Acting Chief
FROM: Repository Projects Branch, DWM

FROM: J.S. Parry, ACRS Senior Fellow

SUBJECT: NRC STAFF REVIEW OF DR. WHITE'S PAPER

Thank you for the formal response to my inquiry relative to the White paper.
While I have verbally transmitted the sense of your comments to Dr. Okrent I
know that he will appreciate having an opportunity to study the staff's
comments in detail. (I have attached a copy of your memo to the
copyholders).

The presentation made to Dr. Moeller, Owen Merrill and myself was of real
value and I hope that Drs. Okrent and Shewmon will be able to attend the
Waste Management Subcommittee meeting in late October to join in the dis-
cussion of the BWIP site.

For the record let me summarize my concerns relative to BIP. As you are
aware I have had extensive experience within DOE's program. As a general
rule I never heard a favorable comment as to the geology, hydrology and
mineability of that site, except from the BWIP staff. Knowledgeable mining
experts continuously gave very negative estimates as to the feasibility of
even reaching the repository horizon with an exploratory shaft, much less
being able to develop a major facility at depth. However, as your associates
noted, no one would say that it might not be possible at a price, in dollars
and lives. My programmatic concern is that a marginal site is being inves-
tigated which may well drop out of contention very quickly. The program
would then be faced with the decision as to whether to open up an additional
site, to provide three comparable characterized sites, or to face the
probable legal challenge of not having three equivalent sites from which the
final selection is made.

My ethical problem is whether or not us, you, me, the NRC Staff, the ACRS
Members, etc., have a responsibility to the public and the workers on the
project, specifically the miners, to merely raise questions to the DOE staff
or to take a firmer position on the likely hazard in exploring a marginal
site. I believe that there is a high probability that it will not be possi-
ble to reach the repository horizon or that it will prove to be prohibitively
dangerous or costly to develop the facility. If that were to prove to be the
case I think that they would be very serious consequences to the program as a
whole.



- 2 -

Given the positions taken by DOE in the final EA's relation to the NRC
Staff's comments on the draft EAs it might be of value to invite DOE to have
knowledgeable representatives including the USGS and Bureau of Mines at the
October subcommittee meeting to respond to questions from the members.

Attachment:
Linehan's letter to copyholders

cc: WM Subcommittee MembersACRS Fellows
D. Okrent, ACRS Member0. Merrill, ACPS StaffJ. Kotra,
J. Austin,
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DATE October 15, 1986

T. A. CurranTO All Site Department Employees FRom

Subject: Communications with RC Staff

This DSI is being sent to each of you to clarify recent direction concerning
communications ith NRC staff. Contrary to some rumors that I heard today,
there is no intention to cut off communications with the local NRC staff.
We have, however, been directed to clear all information transmittals to the
NRC through Jim Mecca or his staff at DOE-RL. What this means is that if you
receive a request for written or verbal information from the NRC staff, you
are instructed to call Jim Mecca or a member of his staff and get permission
from-them prior to giving out any information. If they give you verbal permission
you are free to give the information requested to the NRC representative, but
you should document that fact in a telecon. As with any other company directive,
you are subject to disciplinary action if you deliberately violate the intent
of this directive.

If you have any
to talk to me.

questions or concerns regarding this matter please feel free



NEZ PERCE INDIAN NATION
NEZ PERCE NUCLEAR WASTE POLICY ACT

PROGRAM PARTICIPANT SINCE FY 1985

$2,876,000 CUMULATIVE FUNDS AUTHORIZED TO DATE

SCOPE OF INVOLVEMENT

POLICY REVIEW

MISSION PLAN
SITING GUIDELINES
DRAFT ENVIRONMENTAL
ASSESSMENT
SITE CHARACTERIZATION
PLAN
CONSULTATION &
COOPERATION AGREEMENT
LEGAL ANALYSIS

TECHNICAL REVIEW
REGIONAL IMPACT STUDIES
TRANSPORTATION
EMERGENCY RESPONSE

TRIBAL ACTIVITIES

LIBRARY

NEWSLETTER
MEDIA
HEARINGS
WORKSHOPS

SOCIOECONOMIC PLANS
AND DATA
ENVIRONMENTAL PLANS
AND DATA



CONFEDERATED TRIBES OF THE UMATILLA INDIAN
RESERVATION NUCLEAR PROGRAMS OFFICE

* PROGRAM PARTICIPANT SINCE 1984

* $2,817,000 CUMULATIVE FUNDS AUTHORIZED TO DATE

SCOPE OF INVOLVEMENT

POLICY REVIEW
* MISSION PLAN
* SITING GUIDELINES
* DRAFT ENVIRONMENTAL

ASSESSMENT
* SITE CHARACTERIZATION

PLAN
* CONSULTATION &

COOPERATION AGREEMENT
* LEGAL ANALYSIS

TECHNICAL REVIEW
* GEOLOGY
* HYDROLOGY
* RISK ASSESSMENT
* TRANSPORTATION

TRIBAL ACTIVITIES
* LIBRARY
* WORKSHOPS
* NEWSLETTER

* MEDIA
* HEARINGS

* SOCIOECONOMIC PLANS
AND DATA

* ENVIRONMENTAL PLANS
AND DATA



YAKIMA INDIAN NATION
NUCLEAR WASTE PROGRAM

* PROGRAM PARTICIPANT SINCE 1983

* $5,766,000 CUMULATIVE FUNDS AUTHORIZED TO DATE

SCOPE OF INVOLVEMENT
POLICY REVIEW

* MISSION PLAN

* SITING GUIDELINES

* COMMINGLING STUDY

* CONSULTATION AND COOPERATION

* LEGAL ANALYSIS

* TOURS

TECHNICAL REVIEW

* HYDROLOGY

* GEOLOGY

* HYDROCHEMISTRY

* GEOCHEMICAL

PUBLIC INVOLVEMENT

* NEWSLETTER

* WORKSHOPS

* LBRARY

* MEDIA

* HEARINGS
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

NUCLEAR WASTE BOARD - NUCLEAR WASTE ADVISORY COUNCIL

* PROGRAM PARTICIPANT SINCE 1983

* $10,341,000 CUMULATIVE FUNDS AUTHORIZED TO DATE

SCOPE OF INVOLVEMENT

POLICY REVIEW

* MISSION PLAN
* SITING GUIDELINES
* COMMINGLING STUDY

* SITE CHARACTERIZATION
PLAN

* CONSULTATION AND
COOPERATION

* LEGAL ANALYSIS
* SOCIOECONOMIC PLANNING

AND DATA GATHERING
* ENVIRONMENTAL PLANNING

AND DATA GATHERING

TECHNICAL REVIEW

* HYDROLOGY
* GEOLOGY
* TECTONICS
* TRANSPORTATION

PUBLIC INVOLVEMENT

* MEDIA
* NEWSLETTER
* READING ROOM a SERVICE

CENTER
* FACT SHEETS
* SLIDE SHOWS
* PUBLIC WORKSHOPS
* PUBLIC HEARINGS
* CITIZEN SURVEYS



STATE OF WASHINGTON LEGISLATURE

* PROGRAM PARTICIPANT SINCE 1984

* $1,518,000 CUMULATIVE FUNDS AUTHORIZED TO DATE

SCOPE OF INVOLVEMENT

LEGISLATIVE INFORMATION

* NEWSLETTER

* WORKSHOPS

* CONFERENCES

* LEGISLATIVE ACTION FILE

* TOURS

SUPPORT TO RADWASTE SUB-COMMITTEES AND LEGISLATIVE
MEMBERS OF NUCLEAR WASTE BOARD

* REPORTS AND BRIEFINGS

* RESEARCH



STATE OF OREGON
OREGON DEPARTMENT OF ENERGY

* PROGRAM PARTICIPANT SINCE 1985 (THRU STATE OF WASHINGTON)

* $500,000 PER YEAR FOR 5 YEARS (STARTING IN FY 1987)
SCOPE OF INVOLVEMENT

POLICY REVIEW TECHNICAL REVIEW PUBLIC INVOLVEMENT

* SITE CHARACTERIZATION * HYDROLOGY * MEDIA

* SITE CHARACTERIZATION * GEOLOGY * PUBLIC WORKSHOPS

ENGINEERING STUDY PLANS * TECTONICS * PUBLIC INFORMATION

* MISSION PLAN * ENVIRONMENTAL * SPEAKERS BUREAU

* TRANSPORTATION



ENCLOSURE 3

STATE/TRIBAL ISSUES

This enclosure provides the following information on the State and Tribal
issues at Hanford:

1. Tribal and State Background Materials

2. SECY-87-256 State/Tribal concerns raised at Commission meeting and
Second Annual meeting with States/Tribes in HLW Program (those
concerns related to Hanford have been highlighted)

3. State of Washington and Tribal statements, as presented at the
June 16, 1987 Commission meeting

The tribal issues are related to transportation, Indian culture and DOE/Tribal
interactions and are scattered through numerous documents. The tribes have no
substantial technical issues other than those identified by NRC in enclosure 2.


