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Because of the changes reflected in the Program Plan and because of increasing site
and engineering knowledge, some aspects of the detailed program outlined in the Site
Characterization Plan (SCP) have changed. In Chapters 1 through 7, the SCP described the
site and summarized repository and waste package designs. In Chapter 8, Section 8.3.1
described site testing plans, while programs for repository (Section 8.3.2), seals (Section
8.3.3), and waste package (Section 8.3.4) were presented in terms of approaches to meeting
design requirements, site information needed for design, and the design activities to be
performed to develop the design basis. Performance assessment approaches for preclosure
and postclosure evaluations were presented in Section 8.3.5, and site information needed and
activities to be conducted were also described. The Site Characterization Program Baseline
represents a subset of information extracted from the SCP that has undergone controlled
revisions since 1988. Similarly, study plans provide expansions of test plans in Section 8.3.1
and have been systematically revised, with changes documented in the Site Characterization
Program Baseline and summarized in previous progress reports.

To better describe and document the changes currently occurring in the program,
Table 1 was compiled to map the general content of the SCP to the requirements or planning
documents that. provide the basis for the current program, as well as to appropriate sections of
the Annotated Outline for the License Application where the information will be presented.
The level of detail provided in this table reflects the status of the design and performance
assessment programs, which are currently being reviewed and refocused as new strategies
resulting from the Program Plan are implemented. Also lending itself to a more generalized
treatment is the site descriptive material that was contained in Chapters 1-5 of the SCP. This
information will be fully reflected in upcoming revisions to Section 3.1 of the License
Application Annotated Outline.

Changes to the objectives of site studies, as well as to the activity structure within
studies, have previously been documented in both the Site Characterization Program Baseline
and the Site Design and Test Requirements Document. Currently, the Site Design and Test
Requirements Document is the single document presenting the current study plan objectives
for the program. Table 2 presents a compilation of ongoing changes and modifications to site
program studies and activities since the SCP was issued. This matrix identifies where studies
and activities have been combined, deleted, or modified. Some changes shown in Table 2
have not been formally completed, but are included in this compilation for completeness.

Under the Program Plan, the site characterization program initially focuses on the
scientific investigations and engineering activities needed to support a Technical Site
Suitability evaluation in 1998. Thus, the activities conducted through 1998 emphasize
improved understanding of hydrologic processes and expanded knowledge about the geologic
framework of the site. If the site appears suitable, the focus of site characterization will shift
to acquiring additional site characterization data to support advanced waste package and
repository design activities and developing the analyses needed to determine overall site
suitability in 2000. Similarly, this information, together with that used to support the 1998
Technical Site Suitability evaluation, will serve as the basis for a license application in 2001.
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Consistent with the Program Plan, major reliance will be placed on containment by the
engineered barriers for the 2001 application, while additional data obtained between 2001 and
2008 will improve confidence in performance of natural barriers. This underlying strategy
provides the rationale for some of the changes in sequencing and scope of design,
performance assessment, and site studies and activities.

Although many site investigations needed to evaluate suitability will be continued to
support the licensing process, several will be completed, or nearly so, when the Technical Site
Suitability evaluation is made in 1998. The results of these investigations will be
incorporated into the license application annotated outline. Data collection, engineering
activities, and analyses conducted after the 1998 evaluation will focus on the primary
objective of submitting a successful Licenser Application to the U.S. Nuclear Regulatory
Commission (NRC) in 2001.

Additional information regarding long-term performance will be provided in the phases
after the initial license application. The initial license application for construction
authorization will be followed later by an updated application for a license to receive and
possess spent nuclear fuel and high-level waste in about 2008, and a final application for a
license amendment to close the repository. Additional applications for license amendments to
permit changes in design or operating conditions may be submitted as needed.

Repository and waste package design information and plans are under development
with Advanced Conceptual Design activities providing some information. The focus in
repository design has been to ensure that interfaces to the Exploratory Studies Facility (ESF)
are adequately defined and developed. For regulatory control, the Civilian Radioactive
Waste Management System Requirements Document establishes the technical requirements
for the entire program (including waste acceptance, storage, and transportation). The Mined
Geologic Disposal System Requirements Document is the controlling document for the Yucca
Mountain Site Characterization Project. It defines the Program-level requirements for
designing the repository, the engineered barrier system, the ESF, and surface-based testing
facilities. '

The next level is Project documentation, which establishes design requirements and
specifications for the repository, for the facilities at the site to support site characterization,
and for the engineered barrier system. These design requirements documents are the
Repository Design Requirements Document, the Site Design and Test Requirements
Document, and the Engineered Barrier Design Requirements Document.

Under the Site Design and Test Requirements Document, are more specific documents
for controlling the site characterization activities. These documents address the ESF and the
facilities supporting surface-based testing. The Exploratory Studies Facility Design
Requirements Document describes the functions to be performed by and the design
requirements for facilities, underground openings, utilities, and services of the ESF. The
Surface-Based Testing Facilities Requirements Document identifies requirements for facilities
needed to support sampling and testing to be carried out from the ground surface.
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In Sections 8.3.2 through 8.3.5, the SCP described approaches that would be taken to
demonstrate compliance with design and performance requirements (issue resolution
strategies) for each major 10 CFR Part 60 requirement. These approaches were expected to
be revised as site knowledge increased and results from performance assessment and
modeling activities became available. Similarly, implementing the Program Plan is likely to
result in the need to revise some of these approaches. The process of resolving Site
Characterization Analysis open items results in important feedback from NRC staff and
potential revisions to original plans, for example for the proposed approach for meeting the
requirement for substantially complete containment by the waste package. Similarly, focused
interactions with NRC staff on topics, such as the approach to defining and calculating
ground-water travel time, have provided the basis for improving the approaches described in
the SCP. To date, the general changes to the approaches have been summarized in
appropriate sections of progress reports. The Department of Energy is currently considering
whether changes to approaches for demonstrating compliance have become substantive
enough to warrant more-detailed documentation to serve as supporting references for future
progress reports.
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Table 1. Matrix of SCP Chapters and Sections

SCp LA AO* | Requirements Document or - N B
Chapter/Section Section Planning Document Comments
1 - Geology 3.1,3.1.1, Not applicable The Annotated Outline for the License Application will
3.1.1.1, update the site descriptive materials presented in Chapters
3.1.1.2, 1-5 of the SCP
3.1.1.3
2 - Geoengineering 3.1.1.27 Not applicable Same as 1
3 - Hydrology 3.1.2, 3.1.2.1, |{Not applicable Same as 1
' 3.1.2.2,
3.1.23
4 - Geochemistry 3.1.3, 3.1.3.1, |Not applicable Same as 1
3.1.3.2
5 - Climate 3.14, 3.1.4.1, |Not applicable Same as 1
3.142,
3.143
6 - Conceptual Design of a  {4.0, Site Characterization Program Revision 14 of the SCPB will substantially change the
Repository 4.1, Baseline (SCPB) scope of the document; this revision will describe the
70 conceptual design of the repository at a summary level of
detail
Initial Summary Report for See Chapters 7 and 8 in the Summary Report for ACD
Advanced Conceptual Design
(ACD)
Repository Design Requirements  |Contains design basis requirements
Document (RDRD)
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Table 1. Matrix of SCP Chapters and Sections

SCP LA AO* Requirements Document or
Chapter/Section Section Planning Document Comments

6 - Conceptual Design of a Controlled Design Assumptions The CDA documents management decisions and/or
Repository (continued) (CDA) assumptions, based on best available information or
engineering judgment, and provides references to plans

and schedules to substantiate the assumptions;
appropriate assumptions are also listed in the RDRD as
requirements with a "to be verified" (TBV) designation

7 - Waste Package 4. Revision 14 of the SCPB will substantially change the

scope of the document; this revision will describe the

conceptual design of the waste package at a summary %
level of detail S
Initial Summary Report for ACD |See Chapter 6 of ACD Summary Report %
Engineered Bmﬁer Design Fg
Requirements Document (EBDRD) |Contains design basis requirements 8
w
CDA :
i o
The appropriate assumptions from this document are also
listed in the EBDRD as requirements with a TBV
designation
8 - Site Characterization
b Program
8.0 - Introduction Program Plan Vol. 2 Introductory material updated in Program Plan
SCPB Summary information on Rationale for Site
8.1 - Rationale ' Program Plan, Vol 2 ) Characterization Program and general approach to issue
_|resolution remains applicable and will be updated as
appropriate




Table 1. Matrix of SCP Chapters and Sections

SCP
Chapter/Section

8.2 - Issues

LA AO®
Section

Requiremelrt; Document or
Planning Document

SCPB
Program Plan, Vol 2

Summary information on Issues-based approach remains
applicable and will be updated as appropriate

»
~

8.3 - Planned Tests, Analyses, [1.6 Site Design and Test Requirements | SDTRD provides study plan objectives for site program

and Studies Document (SDTRD)

8.3.1 - Site Program 1.6 SDTRD SDTRD provides study plan 6bjectives for site program;
See Table A-2 for compilation of changes to studies and
activities

41,42, 4.3, |RDRD Sections 3.2 and 3.7 of the RDRD and EBDRD capture

8.3.2 - Repository Program |44, 4.5, 70 |EBDRD the repository requirements; revisions to SCP repository
design activities occur as the design program moves
forward and are/will be documented in this and future
Progress Reports

8.3.3 - Seal Program 412,43 RDRD Sections 3.7 of the RDRD and 3.2 of the EBDRD

EBDRD capture the seal requirements; revisions to SCP seal
design activities will occur as the design program moves
forward and will be documented in future Progress
Reports

8.3.4 - Waste Package 4.1, 5.0, EBDRD Section 3.7 of the EBDRD captures the waste package

511,52 requirements; revisions to SCP waste package design

activities occur as the design program moves forward and
are/will be documented in this and future Progress
Reports
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Table 1. Matrix of SCP Chapters and Sections

SCp LA AO* Requirements Document or
Chapter/Section Section Planning Document Comments

8.3.5 - Performance 25,4.1,42, |RDRD Sections 3.2 of the RDRD and EBDRD cover preclosure

Assessment Program: 43,44,45, |EBDRD performance assessment requirements; revisions to SCP

Preclosure 51,52, 60, preclosure performance assessment activities will occur to |

7.0 support the interim site suitability milestone for

Radiological Safety and repository design activities, and
are/will be documented in this and future Progress
Reports

8.4 - Planned Site Preparation ESFDR, SCPB SCPB Rev. 14 will provide a summary level description

Activities

of the Exploratory Facilities Design and document
interfaces to the Geologic Repository Operation Area

8.5 - Milestones, Decision
Points, and Schedule

Program Plan Vol. 2

Detailed schedules and milestones for Program Plan
activities for Fiscal Year 1996 and out-years are under
development; Annual Plans and Technical
Implementation Plans are tools that are being used to
document detailed planning basis for site characterization,
design, and performance assessment activities in support
of Program Plan

8.6 - Quality Assurance 10.2 Quality Assurance Requirements |The QARD and the procedures that implement it have

Program Document (QARD) replaced the Quality Assurance Plan that served as the
basis for Section 8.6

8.7 - Decontamination and  |4.1.1.11, RDRD, ESFDR Requirements for decommissioning are captured in

Decommissioning 4.1.2.6,

a

License Application Annotated Outline

RDRD and ESFDR

Cl# LIOdHd SSHIDH0dd



Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
8.3 Planned Tests, Analyses, and Studies N/A NA
8.3.1 Site Program N/A 3.2.1.1 1.6 Ch.3
83.1.1 Program: Site Overview N/A N/A
83.12 Program: Geohydrology N/A 3.2.1.2 3.1.2 31 -
83.1.2.1 Investigation: Studies to Provide a N/A 3212A N/A
Description of the Regional Hydrologic
System
8.3.1.2.1.1 Study: Characterization of the Meteorology | Ongoing 32.1.2.A1 3.14, 3.1.1
for Regional Hydrology 3.14.1
8.3.1.2.1.2  Study: Characterization of Runoff and Ongoing 32.12A2 3.1.2.1, 312
Streamflow 3.1.2.1.1
8.3.1.2.1.3  Study: Characterization of the Regional Ongoing 32.12A3 3122 313
Ground-Water Flow System
83.12.1.4  Study: Regional Hydrologic System Ongoing 32.12.A4 3.1.22 3.14
Synthesis and Modeling
83.1.2.2 Investigation: Studies to Provide a N/A 32.12B

Description of the Unsaturated Zone
Hydrologic System at the Site

N/A “
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
83.1.2.2.1 Study: Characterization of Unsaturated- Ongoing 32.1.2B.1 3123 3.15
Zone Infiltration
[t
83.1.222 Study: Water Movement Test Ongoing 32.1.2B.2 3123 3.1.6
83.12.23 Study: Characterization of Percolation in  |Ongoing 3.2.1.2.B.3 3.123 3.1.7
the Unsaturated-Zone Surface-Based Study
It
83.1.2.24  Study: Characterization of the Yucca Ongoing 32.1.2.B4 3123 3.1.8

Mountain Percolation in the Unsaturated
Zone in the Exploratory Studies Facility

Act. 8.3.1.2.2.4.6 - Tests transferred to
other activities. Testing in the Calico
Hills Formation will be part of other
ESF test activities.

Act. 8.3.1.2.2.4.9 - Deleted.
Testing is no longer planned in an
exploratory shaft. This activity

comprised tests specific to a shaft.

Cl# L3043 SSHID0Ud
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*®
Program/Investigation/Study/Activity Comments Section Section Section

8.3.1.2.2.5  Study: Diffusion Tests in the Exploratory |Ongoing 32.1.2BS5 3.1.23 3.19
Studies Facility

83.122.6  Study: Characterization of Gaseous-Phase |Ongoing 32.1.2.B.6 3123 3.1.10
Movement in the Unsaturated Zone

83.1.227 Study: Hydrochemical Characterization of |{Ongoing 32.1.2B.7 3123 3.1.11
the Unsaturated Zone

83.1.22.8  Study: Fluid Flow in Unsaturated, Ongoing 32.12B8 3.1.23 3.1.12
Fractured Rock

83.1.229  Study: Site Unsaturated-Zone Modeling Ongoing 3.2.1.2B9 3.1.23 3.1.13 ||
and Synthesis

83.123 Investigation: Studies to Provide a N/A 321.2.C 3123 N/A
Description of the Saturated Zone
Hydrologic System at the Site

83.123.1 Study: Characterization of the Site Ongoing 321.2C1 3123 3.1.14
Saturated-Zone Ground-Water Flow
System

83.1.232  Study: Characterization of the Saturated- |Ongoing 321.2C2 3123 3.1.15

Zone Hydrochemistry

Cl# L¥0dHy SSHID0Ud
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

[ SCP T SDTRD* | LA AO PR
Program/Investigation/Study/A ctivity Comments Section Section Section
83.1.233 Study: Saturated-Zone Hydrologic System |Ongoing 321.2.C3 3.1.23 3.1.16
I Synthesis and Modeling
83.13 Program: Geochemistry N/A 3213 3.13 3.2
83.1.3.1 Investigation: Studies to Provide the N/A 32.13A N/A
Information on Water Chemistry Within
the Potential Emplacement Horizon and
I Along Potential Flow Paths
"3.3.1.3.1.1 Study: Ground-Water Chemistry Model  |Ongoing 32.13.A1 [3.132 3.2.1
83.1.3.2 Investigation: Studies to Provide the N/A 3.2.13.B N/A
Information on Mineralogy, Petrology, and
Rock Chemistry Within the Potential
Emplacement Horizon and Along potential
Flow Paths
8.3.1.3.2.1 Study: Mineralogy, Petrology, and Ongoing 32.13B.1 3.13.2 322
Chemistry of Transport Pathways
83.1.32.2 Study: History of Mineralogical and Ongoing 3.2.13B.2 3.1.3.2 323
f Geochemical Alteration of Yucca
Mountain
8.3.1.3.3 Investigation: Studies to Provide the N/A 3.2.13C N/A
Information Required on Stability of
Minerals and Glasses

CI# LIO0ddd SSHIOD0Ud
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SDTRD*

SCp LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
83.1.33.1 Study: Natural Analog of Hydrothermal This study is no longer planned. 32.13.C1 3132 324
Systems in Tuff This study is not site characterization
work, would not substitute for site-
specific data, and has utility only in
reducing uncertainties in EQ3/6
applications.
Overlaps work planned in Studies
8.3.4.24.1 and 8.3.1.20.1.1
83.1.33.2  Study: Kinetics and Thermodynamics of |Ongoing 32.13.C2 3.1.32 325
Mineral Evolution
83.1.3.33  Study: Conceptual Model of Mineral Work scope of this study has been 32.13.C3 3.132 3.2.6
Evolution combined with Study 8.3.1.3.3.2
83.1.34 Investigation: Studies to Provide the N/A 3.2.1.3.D N/A
Information Required on Radionuclide
Retardation by Sorption Processes Along
Flow Paths to the Accessible Environment
8.3.1.34.1 Study: Batch Sorption Studies Ongoing 3.2.1.3.D.1 3.1.32 327
Incorporates Study 8.3.1.3.4.3
83.1.342  Study: Biological Sorption and Transport |Ongoing 32.13.D2 3.13.2 328
83.1.343  Study: Development of Sorption Models | Work scope of this study has been 32.1.3D3 3.1.32 329

combined with Study 8.3.1.3.4.1

Cl# L4Oddy SSHIDOYUd
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO® PR¢
Program/Investigation/Study/Activity Comments Section Section Section
83.135 Investigation: Studies to Provide the N/A 32.13E N/A
Information Required on Radionuclide
Retardation by Precipitation Processes
Along Flow Paths to the Accessible
Environment
83.1.35.1 Study: Dissolved Species Concentration Ongoing 3.2.1.3.E.1 3132 3.2.10
Limits :
8.3.1.3.52 Study: Colloid Behavior Out-Year 32.13E2 3.1.3.2 32.11
8.3.1.3.6 Investigation: Studies to Provide the N/A 3.2.13F N/A
Information Required on Radionuclide
Retardation by Dispersive, Diffusive, and
Advective Processes Along Flow Paths to
the Accessible Environment
83.1.3.6.1 Study: Dynamic Transport Column Ongoing 3.2.13.F.1 3132 3212
Experiments
8.3.1.3.6.2  Study: Diffusion Ongoing 32.1.3F2 3.13.2 32.13

Cl# LIOdHY SSHIO0Ud
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO® PR
Program/Investigation/Study/Activity Comments Section Section Section
83.13.7 Investigation: Studies to Provide the N/A 32.13.G N/A
Information Required on Radionuclide
Retardation by all Processes Along Flow
Paths to the Accessible Environment
8.3.1.3.7.1 Study: Retardation Sensitivity Analysis Ongoing 32.1.3.G.1 3132 3214
83.1.3.72  Study: Demonstration of Applicability of |Ongoing 3213.G2 3.1.3.2 3215
Laboratory Data to Repository Transport
Calculations i
83.1.3.8 Investigation: Studies to Provide the N/A 32.13H N/A
Information Required on Retardation of
Gaseous Radionuclides Along Flow Paths
to the Accessible Environment
83.1338.1 Study: Gaseous Radionuclide Transport This study is no longer planned. 32.1.3.H.1 3216 1
Calculations and Measurements Already covered under Study
8.3.1.2.2.6 and Act. 8.3.1.3.7.1.3
Awaiting EPA Section 801
Rulemaking
83.14 Program: Rock Characteristics N/A 3214 33
8.3.14.1 Investigation: Development of an N/A 32.14A N/A
Integrated Drilling Program and
Integration of Geophysical Activities
83.14.1.1 Activity: Development of an Integrated This study is no longer planned. 3214A1a 331

Drilling Program

Cl# LI30dHd SSHIODOUd



91-v

Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR
Program/Investigation/Study/Activity Comments Section Section Section

83.14.1.2  Activity: Integration of Geophysical Ongoing 3214.A1Db 33.2
Activities

8.3.14.2 Investigation: Geologic Framework of the [N/A 32.14B N/A
Yucca mountain Site

8.3.14.21 Study: Characterization of the Vertical and |Ongoing 32.14B.1 3.1.1.22 333
Lateral Distribution of Stratigraphic Units
Within the Site Area

83.14.22  Study: Characterization of the Structural |Ongoing 32.14B.2 31123 334
Features Within the Site Area

8.3.1423 Study: Three-Dimensional Geologic Model | Ongoing 32.14B3 3.1.1.2 335

83.143 Investigation: Development of Three- N/A 32.14C N/A
Dimensional Models of Rock
Characteristics at the Repository Site

8.3.143.1 Study: Systematic Acquisition of Site- Ongoing 3214C1 3.1.1, 336
Specific Subsurface Information 311279

83.1432  Study: Three-Dimensional Rock Ongoing 32.14.C.2 3.1, 33.7
Characteristics Models 3.1.1

8.3.1.5 Program: Climate N/A 3215 34

83.1.5.1 Investigation: Studies to Provide the N/A 32.15.A 3.143 N/A

Information Required on Nature and Rates
of Change in Climatic Conditions to
Predict Future Climates

Cl# LY0ddd SSHIDOUd
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section

83.15.11 Study: Characterization of Modern Ongoing 32.15.A.1 3.14.1 34.1
Regional Climate

8.3.1.5.12  Study: Paleoclimate Study: Lake, Playa, |Ongoing 3215A2 3.1.1.225, 34.2
and Marsh Deposits 3.1.23.10

83.1.5.1.3  Study: Climatic Implications of Terrestrial |Ongoing 32.15A3 3.14.2 343
Paleoecology

8.3.1.5.14  Study: Analysis of the Paleoenvironmental |Ongoing 32.15.A4 344
History of the Yucca Mountain Region

83.1.5.1.5  Study: Paleoclimate-Paleoenvironmental  |Planned for FY 1995 32.15.A5 31227 345
Synthesis

8.3.1.5.1.6  Study: Characterization of the Future Ongoing 3.2.15.A6 3143 346
Regional Climate and Environments

8.3.1.52 Investigation: Studies to Provide the N/A 321.5B N/A
Information Required on Potential Effects
of Future Climatic Conditions on
Hydrologic Characteristics

83.1.5.2.1 Study: Characterization of the Quaternary |Ongoing 32.15B.1 3.1.2.27, 34.7
Regional Hydrology 3.1.2.3.10,

3142
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AQ® PR*
Program/Investigation/Study/Activity Comments Section Section Section
83.1.522  Study: Characterization of the Future Out-Year 32.15B.2 3.143 348
Regional Hydrology Due to Climate
Changes
83.1.6 Program: Erosion This work is completed. 32.1.6 3.1.1.2.1 35
Any additional work will be performed
under Study 8.3.1.5.1.4.
83.1.7 Program: Rock Dissolution N/A 3.2.1.7 N/A
8.3.1.8 Program: Postclosure Tectonics N/A 3218 36
83.1.8.1 Investigation: Studies to Provide the N/A 3.2.1.8.A N/A
Information Required on Direct Releases
Resulting from Volcanic Activity
8.3.1.8.1.1  Study: Probability of Magmatic Disruption | Ongoing 32.18A.1 3.1.1.2, 3.6.1
of the Repository 3.1.13
8.3.1.8.1.2  Study: Physical Processes of Magmatism |Ongoing 32.18.A2 3.1.13, 3.6.2
and Effects on the Repository 45

Z1# LIOdTY SSTIO0Ud
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments ] Section Section Section
8.3.1.8.2 Investigation: Studies to Provide the N/A 32.1.8B N/A
Information Required on Rupture of Waste I
Packages due to Tectonic Events
8.3.1.8.2.1 Study: Tectonic Effects: Evaluations of Ongoing 32.18B.1 3.1.1.3, 363
Changes in the Natural and Engineered 522,
Barrier Systems Resulting from Tectonic  |Incorporates Investigations 8.3.1.8.3 & 622
Processes and Events 8.3.1.8.4 and Study 8.3.1.8.5.3
83.183 Investigation: Studies to Provide the N/A 32.18C N/A
Information Required on Changes in
Unsaturated and Saturated Zone Hydrology
due to Tectonic Events
L 3
8.3.1.8.3.1 Study: Analysis of the Effects of Tectonic |Work scope of this study has been 3.2.18.C.1 6.2.2 3.64
Processes and Events on Average combined with Study 8.3.1.8.2.1
Percolation Flux Rates Over the
Repository
8.3.1.83.2 Study: Analysis of the Effects of Tectonic |Work scope of this study has been 3.2.18.C2 3.1.1.3, 3.6.5
Processes and Events on Changes in combined with Study 8.3.1.8.2.1 6.3,
Water-Table Elevation 6.3.2
8.3.1.8.33 Study: Analysis of the Effects of Tectonic |Work scope of this study has been 32.18.C3 3.1.13 3.6.6
Processes and Events on Local Fracture combined with Study 8.3.1.8.2.1
Permeability and Effective Porosity
8.3.1.84 Investigation: Studies to Provide the N/A 3.2.1.8D N/A
Information Required on Changes in Rock
Geochemical Properties Resulting from
Tectonic Events
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.84.1 Study: Analysis of the Effects of Tectonic |Work scope of this study has been 3.2.1.8.D.1 313 3.6.7
Processes and Events on Rock combined with Study 8.3.1.8.2.1
Geochemical Properties
83.1.85 Investigation: Studies to Provide the N/A 3.2.18E N/A
Information Required by the Analysis and
Assessment Investigations of the Tectonics
Program
8.3.1.8.5.1 Study: Characterization of Volcanic Ongoing 32.18.E.1 3.1.1.1.3.2, 368
Features 3.1.1.2.35
8.3.1.85.2 Study: Characterization of Igneous Ongoing 32.18.E2 3112 369
Intrusive Features
Act. 8.3.1.5.2.1 - Deleted.
The technique yields resulits too
ambiguous and too general to be
useful.
Act. 8.3.1.5.2.2 - Data will be
collected under Study 8.3.1.8.1.2.
8.3.1.8.53  Study: Investigation of Folds in Miocene |Unfunded 32.1.8E3 3.1.123 36.10
and Younger Rocks of the Region
This study relies on available data, no
unique data to be acquired by this
study.
Work scope transferred to Study
83.1.8.2.1
83.1.9 Program: Human Interference - N/A 3.2.1.9 3.7 "
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/A ctivity Comments Section Section Section
83.19.1 Investigation: Studies to Provide the N/A 32.19.A N/A
Information Required on Natural
Phenomena and Human Activities that
might Degrade Surface Markers and
Monuments
83.19.1.1 Study: An Evaluation of Natural Processes {Ongoing 32.1.9.A.1 7.10 371
that Could Affect the Long-Term -
Survivability of the Surface Marker No Study Plan.
System at Yucca Mountain No unique data to be acquired by this
study.
i
Data will come from Studies
83.1.8.1.2,83.1.8.2.1,83.1.5.14 &
Erosion Topical Report.
83.1.9.2 Investigation: Studies to Provide the N/A 32.19B N/A
Information Required on Present and
Future Value of Energy, Mineral, Land,
and Ground-Water Resources
8.3.1.9.2.1 Study: Natural Resource Assessment of Ongoing 3.2.19B.1 3.1.1.15, 372
Yucca Mountain, Nye County, Nevada 3.1.1.25
83.19.22  Study: Water Resource Assessment of Ongoing 3.2.19B.2 3.1.2.1.7, 373
Yucca Mountain, Nevada 3.1.2.1.8,
3.1.228
8.3.1.93 Investigation: Studies to Provide the N/A 32.19.C N/A

Information Required on Potential Effects
of Exploiting Natural Resources on
Hydrologic, Geochemical, and Rock
Characteristics
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR°¢
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.9.3.1 Study: Evaluation of Data Needed to Ongoing 32.19C.1 3.1.1.15 374
Support an Assessment of the Likelihood
of Future Inadvertent Human Intrusion at |No study plan.
Yucca Mountain as a Result of No unique data to be acquired by this
Exploration and/or Extraction of Natural |study.
Resources
Study 8.3.1.9.2.1 will be a major direct
input to this study.
8.3.1.9.3.2  Study: An Evaluation of the Potential Out-Year 32.19C2 3.1.2.1.8, 3175
Effects of Exploration for, or Extraction 3.1.1.15,
of, Natural Resources on the Hydrologic |No study plan. 3.1.1.25
Characteristics at Yucca Mountain No unique data to be acquired by this
study.
Study 8.3.1.9.2.2 will supply inputs to
computer modeling and bounds for
sensitivity analysis.
8.3.1.10 Program: Population Density and N/A 3.2.1.10 9.2 N/A
Distribution
8.3.1.11 Program: Land Ownership and Mineral N/A 32.1.11 9., N/A
Rights 9.1
8.3.1.12 Program: Meteorology N/A 3.2.1.12 38
8.3.1.12.1 Investigation: Studies to Provide Data on |N/A 321.12.A N/A

Regional Meteorological Conditions
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR®
Program/Investigation/Study/A ctivity Comments Section Section Section
83.1.12.1.1  Study: Characterization of the Regional To begin in FY 1995 321.12.A1 |[3.14.1 3.8.1

Meteorological Conditions
No study plan.

Material intended for inclusion in this
study plan was combined with other
studies in the Scientific Investigation
Implementation Plan.

eV

8.3.1.12.1.2  Study: Plan for Synthesis of Yucca The work scope of this study was 32.1.12.A2 2141 382
Mountain Site Characterization Project combined with other studies in the
Meteorological Monitoring Scientific Investigation Implementation
Plan for Study 8.3.1.12.1.1. |
8.3.1.122  Investigation: Studies to Provide Data on |N/A 32.1.12B NA

Atmospheric and Meteorological
Phenomena at Potential Locations of
Surface Facilities

83.1.12.2.1 Study: Meteorological Data Collection at Ongoing 32.1.12B.1 |3.14.1.2, 383
the Yucca Mountain Site 3.14.13
i
8.3.1.12.3 Investigation: Studies to Provide Data on Ongoing 32.1.12C 4.2.1.27, 384 —I
the Location of Population Centers 4.5.1.3,
Relative to Wind Patterns in the General | The work scope of this investigation 724,
Region of the Site was combined with other studies in the 725

Scientific Investigation Implementation
Plan for Study 8.3.1.12.1.1.
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR
Program/Investigation/Study/Activity Comments Section Section Section
83.1.124 Investigation: Studies to Provide Data on |N/A 32.1.12D 3.14.1.1, N/A
Potential Extreme Weather Phenomena and 3.14.1.3,
Their Recurrence Intervals 41.1,
4.1.1.9,
4133
1
83.1.124.1 Study: Characterize the Potential Extreme |The work scope of this study was 32.1.12.D.1 |3.14.1 3.8.5
Weather Phenomena and Their Recurrence |combined with other studies in the
Intervals Scientific Investigation Implementation
Plan for Study 8.3.1.12.1.1.
83.1.13 Program: Offsite Installations N/A 32.1.13 42, 39
43,
44
8.3.1.13.1 Investigation: Determination of Nearby 32.1.13.A N/A
Industrial, Transportation, and Military
Installations and Operations (Nuclear and
Nonnuclear)
8.3.1.13.1.1  Activity: Identify Near-Site Activities 3.2.1.13.A.1.a |4.3, N/A
4.4
8.3.1.13.1.2  Activity: Characterize Nuclear Fuel Cycle 3.2.1.13.A.1b |43, N/A
Facilities in the Area 4.4
8.3.1.13.1.3  Activity: Characterize all Nuclear Facilities 32.1.13.A.1¢c |4.3, N/A
not Associated with the Nuclear Fuel 44
Cycle near the Yucca Mountain Site
8.3.1.13.2 Investigation: Potential Impacts of Nearby 32.1.13.B 4.3, N/A
Installations and Operations : 4.4
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO" PR*
Programllnvestigation/Study/Activity Comments Section Section Section
8.3.1.13.2.1  Activity: Evaluate Near-Site Activities 3.2.1.13.B.1.a [4.3, N/A
44,
72
8.3.1.13.22  Activity: Evaluation of the impact of 3.2.1.13.B.1.b {4.3, N/A
Nuclear Fuel Cycle Operations Near the 44
IL Yucca Mountain Site and Las Vegas
8.3.1.1323 Activity: Evaluate the impact of all 32.1.13B.1c |4.3, N/A
Nuclear Facilities not Associated with the 44,
Nuclear Fuel Cycle Near the Yucca 7.2
Mountain Site
83.1.13.24  Activity: Evaluate the impact of Ground 3.2.1.13.B.1d {3.1.1.24, N/A
Motion from Nuclear Testing Activities at 6.2.2
the Nevada Test Site
8.3.1.14 Program: Surface Characteristics N/A 32.1.14 3.10
8.3.1.14.1 Investigation: Studies to Provide the N/A 3.2.1.14. A N/A
Topographic Characteristics of Potential
Locations of Surface Facilities
83.1.142 Investigation: Studies to Provide Soil and |N/A 32.1.14B 3.11.27 N/A
Rock Properties of Potential Locations of
Surface Facilities
8.3.1.142.1 Study: Exploration Program Ongoing 3.2.1.14.B.1 3.1.1.27, 3.10.1
4.1.1
8.3.1.142.2 Study: Laboratory Tests and Material Ongoing 321.14B2 (3.1.1.27, 3.10.2
Property Measurements 4.1.1
8.3.1.14.2.3  Study: Field Tests and Characterization Ongoing 32.1.14B3 |[3.1.1.2.7, 3.10.3
Measurements 4.1.2,
413
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO® PR°
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.15 Program: Thermal and Mechanical Rock |N/A 32.1.15 3.11
Properties
8.3.1.15.1 Investigation: Studies to Provide the N/A 3.2.1.15.A N/A
Required Information for Spatial
Distribution of Thermal and Mechanical
Properties
8.3.1.15.1.1 Study: Laboratory Thermal Properties Ongoing 3.2.1.15.A.1 |3.1.1.27 3.11.1
83.1.15.1.2 Study: Laboratory Thermal Expansion Ongoing 32.1.15.A2 |3.1.1.2.7 3112
Testing
83.1.15.1.3  Study: Laboratory Determination of Ongoing 32.1.15.A3 |3.1.1.27 3.11.3
Mechanical Properties of Intact Rock
83.1.15.1.4 Study: Laboratory Determination of the Ongoing 3.2.1.15.A4 |3.1.1.2.7 3.114
Mechanical Properties of Fractures
1183.1.15.1.5 Study: Excavation Investigations Ongoing 32.1.15.A5 |3.1.1.2.7 3.11.5
83.1.15.1.6  Study: In Situ Thermomechanical Ongoing 32.1.15.A6 |3.1.1.2.7 3.11.6
Properties
8.3.1.15.1.7 Study: In Situ Mechanical Properties Ongoing 3.2.1.15.A.7 [3.1.1.2.7 3.11.7
83.1.15.1.8 Study: In Situ Design Verification Ongoing 3.2.1.15.A8 |3.1.1.2.7 3.11.8
Incorporates scope of work from
Act. 8.3.1.15.2.1.2
83.1.152 Investigation: Studies to Provide the N/A 32.1.15B N/A
Required Information for Spatial
Distribution of Ambient Stress and
Thermal Conditions
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/A ctivity Comments Section Section Section
8.3.1.15.2.1 Study: Characterization of the Site No study plan. 32.1.15B.1 |3.1.1.2.7 3.119
Ambient Stress Conditions
Act. 8.3.1.15.2.1.1 - Deleted
Proposed techniques would be
redundant with other planned
approaches.
Act. 8.3.1.15.2.1.2 - Transferred to
Study 8.3.1.15.1.8.
83.1.15.2.2  Study: Characterization of the Site Ongoing 32.1.15B.2 |[3.1.1.2.7 3.11.10
Ambient Thermal Conditions
83.1.16 Program: Preclosure Hydrology N/A 32.1.16 3.12 "
8.3.1.16.1 Investigation: Flood Recurrence Intervals |N/A 3.2.1.16.A 3.1.2.1.4, N/A
and Levels at Potential Locations of 3.1.2.15,
Surface Facilities , 4.1
83.1.16.1.1  Study: Characterization of Flood Potential Ongoing 32.1.16.A.1 |3.1.2.15 3.12.1
of the Yucca Mountain Site
8.3.1.16.2 Investigation: Location of Adequate Water |N/A 32.1.16.B N/A l
Supplies
83.1.16.2.1 Study: Location of Adequate Water Supply | Out-Year 32.1.16.B.1 ]3.1.2.2.8, 3.12.2
for Construction, Operation, Closure, and 3.1.22.9,
Decommissioning of a Mined Geologic No study plan. 3.1.23.9,
Disposal System at Yucca Mountain, Activities do not require a study plan, 4.1.1.6
Nevada will be based on data gathered in other
studies.
8.3.1.16.3 Investigation: Ground-Water Conditions N/A 3.2.1.16.C N/A
within and above the Potential Host Rock
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCp SDTRD* LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.16.3.1 Study: Determination of the Preclosure Unfunded 3.2.1.16.C.1 |3.1.234 3123
Hydrologic Conditions of the Unsaturated
Zone at Yucca Mountain, Nevada
8.3.1.17 Program: Preclosure Tectonics N/A 32.1.17 3.13
83.1.17.1 Investigation: Studies to Provide the N/A 3.2.1.17.A N/A
Required Information on Volcanic Activity
that could Affect Repository Design or
Performance
83.1.17.1.1 Stdy: Potential for Ash Fall at the Site | No study plan. 32.1.17.A.1  |3.1.1.235, 3.13.1
All activities rely on data from other 3113
studies.
8.3.1.172 Investigation: Studies to Provide the N/A 321.17B N/A
Required Information on Fault
Displacement that could Affect Repository
Design or Performance
83.1.17.2.1 Study: Faulting Potential at the Repository |No study plan. 32.1.17.B.1 |[3.1.1.23, 3.13.2 “
Combined with Study 8.3.1.17.3.6 3.1.13
8.3.1.173 Investigation: Studies to Provide the N/A 321.17C N/A

Required Information on Vibratory Ground
Motion that could Affect Repository
Design or Performance
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* | LA AO® PR*
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.17.3.1 Study: Relevant Earthquake Sources Ongoing 32.1.17C.1 |3.1.1.14, 3.133
3.1.124
83.1.17.3.2  Study: Underground Nuclear Explosion No study plan. : 32.1.17C2 |3.1.124 3.134
Sources All activities rely on available data.
This work is essentially complete
8.3.1.17.3.3 Study: Ground Motion from Regional Ongoing 3.2.1.17.C3 |3.1.1.24 3.135
Earthquakes and Underground Nuclear
Explosions
83.1.17.34  Study: Effects of Local Site Geology on | This work is completed. 32.1.17.C4 |[3.1.1.24 3.13.6
Surface and Subsurface Motions
83.1.17.3.5 Study: Ground Motion at the Site from Out-Year 32.1.17.C5 |3.1.1.24 3.13.7
Controlling Seismic Events
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Table 2. Matrix of SCP Programs, Investigations, Studies, and Activities

SCP SDTRD* LA AO" PR
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.17.3.6 Study: Probabilistic Seismic Hazards Ongoing 32.1.17.C6 [3.1.1.24, 3.13.8
Analyses 3.1.1.243
8.3.1.174 Investigation: Preclosure Tectonics Data | N/A 32.1.17.D N/A
Collection and Analysis
83.1.17.4.1 Study: Historical and Current Seismicity |Ongoing 32.1.17.D.1 |3.1.1.14 3.139
83.1.17.4.2 Study: Location and Recency of Faulting |Ongoing 32.1.17.D.2 }3.1.1.23, 3.13.10
Near the Prospective Surface Facilities 31.1.24
Act. 8.3.1.17.4.2.1 is completed )
83.1.174.3 Study: Quaternary Faulting Within 100 km |Ongoing 32.1.17.D3 |3.1.1.13, 3.13.11
of Yucca Mountain, Including the Walker 31.1.14
Lane
83.1.17.44 Study: Quaternary Faulting Proximal to the | Ongoing 3.2.1.17.D4 |3.1.1.1.3, 3.13.12
Site Within Northeast-Trending Fault S 3.1.123
Zones Act. 8.3.1.17.4.4.3 - Transferred to
Study 8.3.1.17.4.6.
83.1.17.4.5 Study: Detachment Faults at or Proximal |Ongoing 3.2.1.17.D.5 |3.1.1.1.3, 3.13.13
to Yucca Mountain 31123
83.1.17.4.6 Study: Quaternary Faulting Within the Site | Ongoing 3.2.1.17.D.6 |3.1.1.23.2, 3.13.14
Area 3.1.1.24
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Table 2. Matrix of SCP Programs, Investigations, Studies, and A ctivities

SCp SDTRD* LA AO® PR
Program/Investigation/Study/Activity Comments Section Section Section
8.3.1.174.7 Study: Subsurface Geometry and No study plan. 32.1.17D.7 |3.1.1.23 3.13.15
Concealed Extensions of Quaternary Faults | Work scope transferred to Studies
at Yucca Mountain 83.14.2.1 & 8.3.1.17.3.6
83.1.174.8  Study: Stress Field Within and Proximal to | Out-Year 32.1.17.D.8 [3.1.1.24, 3.13.16
the Site Area 33.1.23
83.1.1749 Study: Tectonic Geomorphology of the No study plan. 32.1.17.D.9 3.13.17
Yucca Mountain Region Work scope transferred to Studies
83.1.5.14, 8.3.1.17.4.3, and
8.3.1.174.12
8.3.1.17.4.10 Study: Geodetic Leveling Ongoing 3.2.1.17.D.10 |3.1.1.1.3, 3.13.18
31.1.23
8.3.1.17.4.11 Study: Characterization of Regional No study plan. 3.2.1.17.D.11 [3.1.1.1.3, 3.13.19
Lateral Crustal Movement Work scope transferred to Study 3.1.1.23
8.3.1.174.10
8.3.1.174.12 Study: Tectonic Models and Synthesis Ongoing 3.2.1.17D.12 |3.1.1.2.4, 3.13.20
3.1.1.3

a  Site Design and Test Requirements Document
b License Application Annotated Outline

Cc

Progress Report
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Site Characterization Program Baseline History (Page 1 of 2)

Revision Issued Revisions

0 2/22/91 Initial Issue

1 4/5/91 Updated information related to the Exploratory Studies Facility. Incorporated changes to program
planning resulting from the "Exploratory Studies Facility Alternatives Study: Final Report."

2 10/2/91 Revised plans for testing in Site Characterization Plan Section 8.3.1.14. Consolidated all of the
anticipated studies under Investigation 8.3.1.14 into one Study Plan (8.3.1.14.2).

3 217192 Changes to the objectives of Activities 1 and 4 in Study Plan 8.3.1.2.1.4 and Activity 4 in Study
Plan 8.3.1.2.3.2. Added three drillholes to Study Plan 8.3.1.2.3.1. Deleted requirement for
tagging surface dust suppression water with chemical tracer.

4 3/13/92 Incorporated changes in the objectives of Activities 1 and 3 in Study Plan 8.3.1.2.3.2.

5 7/15/92 Corrected references to integration of geophysical activities.

6 7/15/92 Updated Section 8.4 to be consistent with current Exploratory Studies Facility concept.

7 7/15/92 Deleted Activity 8.3.1.4.2.1.6 to eliminate redundancy.

8 9/24/92 Reorganized waste package near-field environment program.

9 10/2/92 Changed scope of the Site Characterization Program Baseline to delete activity descriptions that
are controlled in the study plans; placed parameter tables in separate controlled document;
removed hypothesis testing tables and analyses supporting test control from the Site
Characterization Program Baseline. Changes made to Activities 8.3.1.2.2.4.6, 8.3.1.5.2.1.2,
8.3.1.5.2.2.1, 8.3.1.5.2.2.2, 8.3.1.5.2.2.3; changes made to Studies 8.3.1.3.7.2, 8.3.1.8.1.1,
8.3.1.8.1.2, 1.10.4.3; and changes made to Investigation 8.3.1.7.1.

10 1/14/93 Documented changes made to Study 8.3.1.2.2.4; Activities 8.3.1.8.5.2.2, 8.3.1.15.2.2,

8.3.1.17.4.3.2, 8.3.1.17.4.4.3; and Section 8.3.5.13.
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Site Characterization Program Baseline History (Page 2 of 2)

Revision Issued Revisions
11 8/3/94 Revised Investigation 8.3.1.8.2. Revised the objectives of Activities 8.3.1.8.5.2.1, 8.3.1.8.5.2.3,
and 8.3.1.17.3.1. Documented editorial changes to Section 8.4.
12 1/20/95 Revised the objectives of Studies 8.3.1.5.1.6 and 8.3.1.15.1.5. Revised 8.4 in response to NRC

comments and revised ESF/Repository interface drawings described in CR 94/035M2.
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Interim Evaluations in the Site Suitability Evaluation Process (Page 1 of 3)

Interim Evaluation Guideline
Completion Date Technical Basis Report Higher-Level Finding Regulatory Assessment Reference
Surface Processes (FY 1995) Available information on erosion, Postclosure Erosion Qualifying Condition and §960.4-2-5
surface characteristics, and hydrology Disqualifying Condition
Preclosure Surface Characteristics Qualifying §960.5-2-8
Condition
Preclosure Hydrology Qualifying Condition and §960.5-2-10
Disqualifying Conditions
Tectonics Existing information on faulting, Preclosure Tectonics Qualifying Condition and §960.5-2-11 |
(FY 1997) seismicity and volcanology; seismic Disqualifying Condition
design bases
Postclosure Tectonics Disqualifying Condition §960.4-2-7
Preclosure Radiological Safety Available information on population Preclosure radiologic safety system guideline §960.5-1(a)
(FY 1997) density and distribution, site ownership Qualifying Condition
and control, meteorology, offsite
installations and operations; repository Population Density and Distribution Qualifying §960.5-2-1
design concepts; dose assessment Condition and Disqualifying Condition
calculations
Site Ownership and Control Qualifying §960.5-2-2
Condition
Meteorology Qualifying Condition §960.5-2-3
Offsite Installations and Operations Qualifying §960.5-2-4

Condition and Disqualifying Condition
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Interim Evaluations in the Site Suitability Evaluation Process (Page 2 of 3)

Interim Evaluation Guideline
Completion Date Technical Basis Report Higher-Level Finding Regulatory Assessment Reference
Geochemistry and Rock Available information on rock and Postclosure Human Interference §960.4-2-2
Characteristics mineral distribution, mineral alteration Disqualifying conditions
(FY 1997) history, ground-water chemistry, sorption §960.4-2-3
characteristics, rock mechanical Preclosure rock characteristics
properties, and natural resources; Qualifying and Disqualifying Condition §960.4-2-8
repository design concepts
The postclosure qualifying conditions for §960.5-2-9
geochemistry, rock characteristics, and human
interference will be considered under the
regulatory assessment for Total System
Performance Assessment
Reasonably Available Technology Preceding technical basis reports for Preclosure Systems guideline for ease and cost §960.5-2-8,
(FY 1997) surface characteristics, rock of siting, construction, operations, and closure 5-2-9,
characteristics, hydrology, and tectonics; | Qualifying Condition 5-2-10, and
repository design concepts 5-2-11
Geohydrology and Transport Potential climate change impacts on Postclosure Geohydrology Disqualifying §960.4-2-4
(FY 1998) radionuclide transport, geochemistry Condition
impacts on radionuclide transport, §960.4-2-3
ground-water travel time along
radionuclide transport pathways §960.4-2-1
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Interim Evaluations in the Site Suitability Evaluation Process (Page 3 of 3)

€O

Interim Evaluation Guideline
Completion Date Technical Basis Report Higher-Level Finding Regulatory Assessment Reference
Total System Performance Total System Performance Assessment - | Postclosure System Guideline Qualifying §960.4-1
Assessment 1997 and the preceding technical basis Condition: System and Subsystem
(FY 1998) documents for geohydrology, Requirements of 10 CFR Part 60 and
geochemistry, rock characteristics, 40 CFR Part 191
climate, and tectonics; waste package
and repository design concepts Postclosure Qualifying Conditions for §960.4-2-1
Geohydrology, Geochemistry, Rock §960.4-2-2
Characteristics, Climate, Human Interference, §960.4-2-3
and Tectonics §960.4-2-4
§960.4-2-7
Technical Site Suitability Evaluation Collation of preceding technical basis Technical Site Suitability Determination; Not a
(FY 1998) documents collation of preceding regulatory assessments 10 CFR
Part 960
Requirement
Prepare Site Recommendation Report Environmental, socioeconomic and Preclosure Environmental Quality Systems §960.5-1-2
and Affirm Previous Findings transportation technical basis from Final Guideline Qualifying Condition
(FY 2000) Environmental Impact Statement: All
preceding technical basis documents and | Environmental Quality Qualifying and §960.5-2-5
current data and analyses Disqualifying Condition
Socioeconomic Qualifying and Disqualifying §960.5-2-6
Conditions
Transportation Qualifying Condition §960.5-2-7
Site Recommendation Report §960.3-24
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Interactions with the U.S. Nuclear Regulatory Commission and Other Organizations (Page 1 of 5)

Organization Date Type Location Subject/Purpose
NRC 10/7/94 Technical Meeting Washington, D.C. and Discussion of NRC concerns related to the
Las Vegas, NV Extreme Erosion Topical Report and
(Videoconference) Seismic Topical Report I (probabilistic
seismic hazard assessment).

NRC 11/1/94 Management Meeting Rockville, MD DOE response to NRC concerns related to
ESF design control and QA.

NRC 11/7/94 Technical Meeting Las Vegas, NV Bi-monthly discussion of the status of ESF
design and construction activities.

NRC 11/8-9/94 Technical Exchange Las Vegas, NV Discussion of the DOE field heater
experiments associated with coupled
thermal-hydrologic-mechanical-chemical
processes

NRC 11/9/94 Site Visit Yucca Mountain, NV Tour of the Fran Ridge Large Block Test.

NRC 11/29/94 Technical Exchange Denver, CO Discussion of ground-water flow
mechanisms in the unsaturated zone.

NRC 11/30/94 - Technical Exchange Denver, CO Discussion of site data, modeling, and

12/1/94 regulatory aspects of the ground-water
travel time requirement.
NRC 12/2/94 Management Meeting Washington, D.C. and NRC comments on the DOE Five-Year
Las Vegas, NV Plan and the Program Approach.
(Videoconference)

NRC 12/6/94 Management Meeting Washington, D.C. and Bi-monthly discussion of management
Las Vegas, NV issues, including topical report annotated
(Videoconference) outlines and transmittals of information to

NRC.
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Interactions with the U.S. Nuclear Regulatory Commission and Other Organizations (Page 2 of 5)

Organization Date Type Location Subject/Purpose
NRC 12/7/94 Technical Exchange Rockville, MD DOE presentations on the status of waste
package design and materials testing, and
discussion of the substantially complete
containment requirement.
NRC 1/17/95 Management Meeting Washington, D.C. and | Discussion of the DOE waste isolation and
Las Vegas, NV containment strategy as reflected in the
(Videoconference) Program Approach.
NRC 1/19/95 Site Visit Yucca Mountain, NV Tour of the site for the NRC Nuclear
Safety Research Review Committee on
Waste.
NRC 1/24/95 Technical Meeting Rockville, MD Bi-monthly discussion of the status of ESF
design and construction activities.
NRC 1/26/95 Technical Exchange Washington, D.C. and | Discussion of NRC concerns related to
Las Vegas, NV Seismic Topical Report I and the
(Videoconference) annotated outline for Seismic Topical
Report II (seismic design methodology).—
NRC 2/8/95 Management Meeting Washington, D.C. and | Bi-monthly discussion of management
Las Vegas, NV issues, including the NRC policy on
(Videoconference) harassment and intimidation.
NRC 3/20/95 Technical Meeting Washington, D.C. and | Bi-monthly discussion of the status of ESF
Las Vegas, NV design and construction activities.
(Videoconference)
NRC 3/29/95 Technical Exchange Washington, D.C. and | Discussion of the DOE calculational
Las Vegas, NV approach to pre-waste emplacement
(Videoconference) ground-water travel time.
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Interactions with the U.S. Nuclear Regulatory Commission and Other Organizations (Page 3 of 5)

Organization

Date

Type

Location

Subject/Purpose

ACNW

10/18-19/94

68th Meeting

Las Vegas, NV

Discussion of pneumatic testing, electronic
data transfer, the impact of the Program
Approach on saturated and unsaturated
zone activities, and the Waste Isolation
Pilot Plant system prioritization approach.

ACNW

10/20/94

Site Visit

Yucca Mountain, NV

Tour of field activities associated with the
hydrology program.

ACNW

10/21/94

Working Group

Las Vegas, NV

Discussion of uses and limitations of
ground-water dating methods.

ACNW

11/10/94

69th Meeting

Las Vegas, NV

Discussions with the Director of the NRC
Division of Waste Management and a
meeting with NRC; topics included NRC
research activities and the impact of the
DOE Program Approach.

ACNW

1/18-19/95

70th Meeting

Rockville, MD

Discussion of the NRC materials research
program, rock mechanics, and the draft
NRC Probabilistic Risk Assessment Policy
and Implementation Plan; discussions with
the Director of the NRC Division of
Waste Management.
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Interactions with the U.S. Nuclear Regulatory Commission and Other Organizations (Page 4 of 5)

Organization

Date

Type

Location

Subject/Purpose

ACNW

2/21-22/95

71st Meeting

Rockville, MD

Discussions with the Director of the NRC
Division of Waste Management on
ground-water travel time and key technical
uncertainties; discussions with the Director
of the NRC Office of Research on the
"hot" repository concept and the multi-
purpose canister; discussion of proposed
EPA standards for land disposal of low-
level waste, model validation, and
guidelines for the Licensing Support
System.

ACNW

3/15-16/95

72nd Meeting

Rockville, MD

Presentations by DOE on the waste
containment strategy in the Program
Approach and on the Engineered Barrier
System; presentations by NRC, the State
of Nevada, and ACNW consultants on
ground-water travel time.

NWTRB

10/12/94

Fall Full Board
Meeting

Las Vegas, NV

Discussion of three main areas related to
site suitability: the process by which DOE
will assess site suitability; the main
technical site-suitability issues at Yucca
Mountain and DOE priorities regarding
exploration, testing, and data collection;
and the roles assigned to natural and
engineered barriers.
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Interactions with the U.S. Nuclear Regulatory Commission and Other Organizations (Page 5 of 5)

Organization Date Type Location Subject/Purpose
NWTRB 11/17-18/94 | Combined Meeting of | Washington, D.C. Discussion of several areas related to
Structural Geology and thermal management of a high-level waste
Geoengineering Panel repository, including alternative thermal
and Hydrogeology and management strategies, in situ thermal
Geochemistry Panel testing needs, performance analysis, and
the DOE process for making a thermal
management decision.
NWTRB 1/10-11/95 Winter Full Board Beatty, NV Discussions included the DOE
Meeting environmental monitoring program at

Yucca Mountain; the DOE strategy for
developing the Environmental Impact
Statements for the multi-purpose canister
and for the repository; the integration of
the repository Environmental Impact
Statement with Yucca Mountain site
characterization studies; the DOE
socioeconomic program; and the DOE
waste isolation strategy development.
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Status of Site Characterization Analysis Open Items (Page 1 of 27)

Item ID Item Description Status Action Description

Objection 1 Adequacy of Title I design control Closed |NRC letter lifting Objection 1. NRC considers this
process. 11/2/92 | objection closed.

Objection 2 Acceptability of DOE Quality Closed |NRC letter lifting Objection 2. NRC considers this
Assurance Program. 11/2/92 | objection closed.

Comment 1 A systematic, iterative approach to Submit a supplemental response to the NRC. This response
identify and collect data during site will be used to close Comments 10, 18, 49, and 60.
characterization to support a license
application not demonstrated to be in
place.

Comment 2 Performance Assessment: Confidence Submit a supplemental response to the NRC.
in performance.

Comment 3 Reliance on expert judgment to Supplemental response submitted to the NRC on 7/12/93.
supply licensing information. Awaiting NRC concurrence.

Comment 4 Rationale for the testing needs; Develop parametric calculations to refine parameter goals.
integration of testing with design and Develop plans for collecting all necessary data.
performance assessment needs. Supply NRC with the information in semiannual progress

reports.
Submit a supplemental response to the NRC.

Comment 5 Waste Package: Interpretation of Closed |NRC Evaluation of DOE response. NRC considers this
substantially complete containment. |7/11/94 |comment closed.

Comment 6 Performance Assessment: Submit a supplemental response to the NRC.

Hypothesis Testing Table and
alternative conceptual models.
Comment 7 Use of expert judgment versus peer Supplemental response submitted to the NRC on 7/12/93.

review.

Awaiting NRC concurrence.
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Status of Site Characterization Analysis Open Items (Page 2 of 27)

between the hypotheses that faults
are barriers to fluid flow in
non-welded tuff units or faults are
conduits for liquid-water flow.

Item ID Item Description Status Action Description
Comment 8 Alternative Tectonic Models. Study Plan 8.3.1.17.4.12, Rev. 1 "Tectonic Models and
Synthesis" needs to be completed and approved.
Submit a supplemental response to the NRC.
Comment 9 Use of expert judgment during the Submit a supplemental response to the NRC.
development of Hypothesis Testing
IL Table. '
Comment 10 Assessment of significance of site Resolve concerns in Comment 1. Resolution of Comment 1
hydrologic characteristics. will address the cross-issues for this comment.
Comment 11 No hypothesis on the thermal effects Submit a supplemental response to the NRC.
of waste emplacement in the
hydrologic environments presented.
Comment 12 Porous flow in the Calico Hills unit. | Closed NRC letter lifting Objection 1. NRC considers this
11/2/92 | comment closed.
Comment 13 Surface Hydrology: Surface water Closed NRC evaluation of DOE responses. NRC considers this
gaging station locations and the 7/31/91 | comment closed.
natural infiltration measurements.
Comment 14 Hydrologic properties of the Closed | NRC evaluation of DOE responses. NRC considers this
tuffaceous beds of the Calico Hills 7/31/91 | comment closed.
nonwelded unit.
Comment 15 Solitario Canyon horizontal borehole | Closed NRC evaluation of SP 8.3.1.2.2.4. NRC considers this
activity is inadequate to discriminate |9/15/94 |comment closed.
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Status of Site Characterization Analysis Open Items (Page 3 of 27)

Item ID Item Description Status Action Description

Comment 16 Characterization of the hydrologic Closed | NRC letter lifting Objection 1. NRC considers this
properties of the Calico Hills unit. 11/2/92 | comment closed.

Comment 17 Multi-purpose borehole testing near |Closed |NRC evaluation of DOE responses. NRC considers this
the shafts. 7/31/91 | comment closed.

Comment 18 Initial hydrologic modeling studies Resolve concerns in Comment 1. Resolution of Comment 1
are not supported by planned studies. will address cross-issues for this comment.

Comment 19 Saturated Zone: Work is not Develop and submit plan to define sufficient testing of the
adequate for saturated zone saturated zone.
characterization. Submit a supplemental response to the NRC.

Comment 20 Saturated Zone: Potentiometric Submit a supplemental response to the NRC.
surface will not adequately be
defined.

Comment 21 Saturated Zone: Tc-199 and 1-129 Supplemental response submitted to the NRC on 1/7/93.
are not included to be characterized Awaiting NRC concurrence.
in the ground water flow and
radionuclide analysis background
concentrations.

Comment 22 Saturated Zone: Hydrochemical Supplemental response submitted to the NRC on 1/7/93.
samples. Awaiting NRC concurrence.

Comment 23 Unsaturated Zone: Evaluation of Closed | NRC evaluation of DOE responses. NRC considers this
radionuclide concentrations on 7/31/91 | comment closed.
fracture surfaces.

Comment 24 Approaches are not sufficient for

determining reliable thermodynamic
properties.

Receive Study Plan from Los Alamos National Laboratory.
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Status of Site Characterization Analysis Open Items (Page 4 of 27)

Item ID Item Description Status Action Description
Comment 25 Waste Package: Rationale on Submit Study Plan 8.3.4.2.4.1 "Characterization of
additional testing on waste and Chemical and Mineralogical Changes in Post-Emplacement
interactions between and among Environment" to NRC.
radionuclides on sorption. Submit a supplemental response to the NRC.
Comment 26 Sorption Batch Studies. Closed |NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.
Comment 27 Batch Sorption Measurements. Closed | NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.
Comment 28 Sorption on Particulates and Closed |[NRC evaluation of DOE responses. NRC considers this
Colloids. 7/31/91 |comment closed.
Comment 29 Biological Sorption and Transport. Closed | NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.
Comment 30 Solubility Modeling. Closed | NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.

Comment 31

Some parameters and conditions
under fracture flow are not planned
and need to be determined.

Submit a supplemental response to the NRC.

Comment 32

Rock characteristics program:
Geophysical integration is
insufficient.

Geophysical Integration Group needs to develop a plan to
implement integration.
Submit a supplemental response to the NRC.

Comment 33

Engineering rock parameters are not
adequately integrated to develop 3-D
rock characteristics models.

| Study Plan 8.3.1.4.3.1 "Systematic Acquisition of Site

Specific Data" submitted to the NRC on 1/11/93.
Prepare Study Plan 8.3.1.4.2.3 "Three-Dimensional
Geologic Modeling" and submit to the NRC.
Submit a supplemental response to the NRC.
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Status of Site Characterization Analysis Open Items (Page 5 of 27)

Item ID Item Description Status Action Description

Comment 34 Drilling Program: It is unclear how Submit a supplemental response to the NRC.
data from various drill holes will be
used in support of various studies,
how uncertainties in core retrieval
and data analyses will be handled,
and how the large volume of existing
information will be used to plan the
drilling program. _

Comment 35 Adequacy of lithological, structural, | Closed NRC letter lifting Objection 1. NRC considers this
and drifting activities to characterize | 11/2/92 comment closed.
the site.

Comment 36 Rationale for investigation 8.3.1.4.2 Supplemental response submitted to the NRC on 6/16/94.
may not be accurate for the Awaiting NRC concurrence.
perimeter drift defining lower
concentrations of faults.

Comment 37 Identification of blast fractures. Closed NRC evaluation of DOE responses. NRC considers this

7/31/91 | comment closed.

Comment 38 Characterization of faults in the Closed NRC evaluation of DOE responses. NRC considers this
subsurface. 7/31/91 | comment closed.

Comment 39 Systematic Drilling Program: No Closed NRC evaluation of DOE responses. NRC considers this
assessment is provided to support the { 7/31/91 | comment closed.

estimated maximum range of
statistical correlation for porosity and
air permeability.
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Status of Site Characterization Analysis Open Items (Page 6 of 27)

Item ID Item Description Status Action Description

Comment 40 Systematic Drilling Program: Closed |NRC evaluation of DOE responses. NRC considers this
Spacing of the 30 sample borehole | 7/31/91 |comment closed.
pairs in a range of up to 10,000 feet
may represent a lower bound for
geostatistical analysis.

Comment 41 Systematic Drilling Program: Tight |Closed |NRC evaluation of DOE responses. NRC considers this
clustering of sample locations SD-8 |7/31/91 |comment closed.
and SD-12 has not been justified.

Comment 42 Adequacy of evaluation of Supplemental response submitted to the NRC on 7/23/92.
escarpment retreat. Awaiting NRC concurrence.

Comment 43 Adequacy of numerical goals in Closed |Ltr. Bell to Milner, "NRC Review of the DOE Responses to
erosion, post-closure tectonics, and 2/17/95 | Site Characterization Analysis Comments 42 and 43."
pre-closure tectonics performance
assessment tables.

Comment 44 Waste Package: Overall goal is not | Closed | NRC evaluation of DOE responses. NRC considers this
consistent with substantially 7/31/91 | comment closed.
complete containment.

H |

Comment 45 Volcanic rate calculations Supplemental response submitted to the NRC on 7/12/93.
independent of underlying Awaiting NRC concurrence.
volcanic-tectonic processes.

Comment 46 Postclosure Tectonics. Closed |NRC evaluation of DOE responses. NRC considers this

7/31/91 | comment closed.

Comment 47

Waste Package: Relationship of
postclosure tectonics to the waste
package and the EBS requirements.

Supplemental response submitted to the NRC on 6/9/93.
Awaiting NRC concurrence.
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Status of Site Characterization Analysis Open Items (Page 7 of 27)

Item ID Item Description Status Action Description

Comment 48 Use of fault slip rates on the Prepare and issue topical report "Seismic Design Criteria"
repository facilities are not in accordance with the Seismic Hazards Issue Resolution
conservative. Group’s Issue Resolution Action Plan.

Submit a supplemental response to the NRC.

Comment 49 Volcanism: Results from Closed | NRC evaluation of SP 8.3.1.8.1.2. NRC considers this
investigations on basaltic volcanism |9/14/94 |comment closed.
may fail to meet overall system
performance.

Comment 50 Effects of faulting may be Closed [NRC evaluation of DOE responses. NRC considers the
underestimated. 7/31/91 | comment closed.

Comment 51 Adequacy of Geophysics program to Geophysical Integration group needs to develop a plan to
determine deep and shallow crustal implement integration. i
features.

Comment 52 Use of Geophysics to identify Completed assessment by independent consultant of planned
volcanic/igneous features. and potential geophysical studies that contribute to

resolution of volcanism issue. Consultant’s preliminary
findings were submitted to the NRC on site representative.
Submit a supplemental response to the NRC.

Comment 53 Adequacy of natural resource Supplemental response submitted to the NRC on 2/5/93 in
assessment; consideration of ore SP 8.3.1.9.2.1.
deposition models. NRC Ltr. 2/18/94 Holonich to Shelor partially closing SCA

Comment 53. Awaiting NRC concurrence.

Comment 54 Inconsistencies in Site Closed | NRC evaluation of DOE responses. NRC considers this

Characterization Plan Chapter 8. 7/31/91 | comment closed.
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Status of Site Characterization Analysis Open Items (Page 8 of 27)

Item ID Item Description Status Action Description
Comment 55 Adequacy of geostatistical approach The review of Performance Allocations for Activity 8.3.1.15
to geomechanical and thermal "Rock Characteristics Program" needs to be completed.
properties. Submit a supplemental response to the NRC.
Comment 56 Validation of models for mechanical Submitted SP 8.3.1.15.1.5, Rev. 1 "Excavation
and thermal properties. Investigations," to NRC on 5/5/94. Submit 8.3.1.15.1.6 "In
Situ Thermomechanical Properties,” and 8.3.1.15.1.7, "In
Situ Mechanical Properties” to the NRC.
The Review of Performance Allocations for Activity
8.3.1.15 "Rock Characteristics Program" needs to be
completed.
Submit a supplemental response to the NRC.
Comment 57 Design verification does not consider | Closed | NRC letter lifting Objection 1. NRC considers comment
alternative methods of excavation. 11/2/92 | closed.
Comment 58 Descriptions in the in situ design Closed |NRC evaluation of DOE responses. NRC considers this
verification section do not include 7/31/91 | comment closed.

tests to verify design reports.

Comment 59

Description of tectonic and igneous
events do not allow for
determination of actual investigations
to be conducted, and sequencing of
activities.

Submit a supplemental response to the NRC.

Comment 60

Performance Assessment:
Adequacy of preclosure design and
performance goals and
characterization parameters.

Resolve concerns in Comment 1. Resolution of Comment 1
will address cross-issues of this comment.
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Status of Site Characterization Analysis Open Items (Page 9 of 27)

Item ID Item Description Status Action Description

Comment 61 Assumption that future faulting will Submit a supplemental response to the NRC.
follow previous faulting.

Comment 62 The studies of faulting at the surface Submit a supplemental response to the NRC.
facilities do not indicate how DOE is
proposing to use standoff distances.

Comment 63 Use of pre-existing and unavailable Submit a supplemental response to the NRC which will
information for the preclosure describe where in the study plan and the "Test and
tectonics program and the surface Evaluation Plan" the concerns of the NRC are addressed.
facilities.

Comment 64 Adequacy of faults study for design Submit a supplemental response to the NRC.
and performance.

Comment 65 Use of domains to define areas of Closed [NRC evaluation of DOE response. NRC considers this
faulting potential. 7/31/91 | comment closed.

Comment 66 Release via a single event 10,000 Complete detailed study to show the facility can
year cumulative slip earthquake. conservatively withstand an event exceeding the design

basis ground motion.
Submit a supplemental response to the NRC.

Comment 67 Data on earthquakes having a cutoff [Closed |NRC evaluation of DOE responses. NRC considers this I
of a magnitude 5.5 may not be 7/31/91 | comment closed.
sufficient to support an evaluation of
the effects of site geology on surface
and subsurface motion.

Comment 68 Adequacy of treatment on Prepare Study Plan 8.3.1.17.4.12, Rev. 1 "Tectonic Models

detachment faulting affects.

and Synthesis" and submit to the NRC.
Submit a supplemental response to the NRC.
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Status of Site Characterization Analysis Open Items (Page 10 of 27)

Item ID Item Description Status Action Description

Comment 69 Synthesis of data on the northwest Prepare Study Plan 8.3.1.17.4.12 "Tectonic Models and

trending faulting. Synthesis" and submit to the NRC.
. Submit supplemental response to the NRC.

Comment 70 Blast control procedures are less Closed |NRC evaluation of DOE responses. NRC considers this
important to post-closure 7/31/91 | comment closed.
performance are not justified. |

Comment 71 Adequacy of technologies in Submit a supplemental response to the NRC. '
assessing faulting for construction,
operation, and closure.

Comment 72 Adequacy of the seal program. Closed |NRC letter lifting Objection 1. NRC considers this

11/2/92 | comment closed.

Comment 73 Performance Assessment: Resume work on the seals program investigation.
Adequacy of required backfill Prepare the study plan for the measurement of the hydraulic
hydraulic conductivity. conductivity (there is no numeric designator for this SP

yet).
Submit a supplemental response to the NRC.

Comment 74 Testing of Seal Components: No Prepare Study Plan 8.3.3.2.2.3 "In Situ Testing of Seal
indication is given as to whether and Components."
when the testing to evaluate the Submit a supplemental response to the NRC.
behavior of selected sealing
components under in situ test
conditions will be initiated.

Comment 75 Definition of -and inconsistent use of |Closed |NRC Evaluation of DOE Responses. NRC considers this
geologic setting. 12/30/93 | comment closed.
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Status of Site Characterization Analysis Open Items (Page 11 of 27)

Item ID Item Description Status Action Description

Comment 76 NRC reviews cannot be relied on as | Closed NRC evaluation of DOE responses. NRC considers this
peer reviews. 7/31/91 | comment closed.

Comment 77 Adequacy of considerations of Evaluate the effects of credible accidents on radiological
retrieval operations in evaluating the cxposures during retrieval operation of the Advanced
effects of credible accidents on Conceptual Design.
radiological exposure. Submit a supplemental response to the NRC.

Comment 78 10 CFR Part 20 requirements need to | Closed NRC evaluation of DOE responses. NRC considers this
be considered for postclosure. 7/31/91° | comment closed.

Comment 79 Waste Package: Adequacy of waste Complete the reviews and revisions of Study Plan
package corrosion tests for the 8.3.4.2.4.1 "Characterization of Chemical and Mineralogical
repository. Changes in the Post Emplacement Environment” and submit

to the NRC.
The Lawrence Livermore National Laboratory report,
"Metal Barrier Selection and Testing," LLNL SIP CM-01,
Rev. 2 was submitted to the NRC on 1/3 1/95.

| Submit a supplemental response to the NRC.

Comment 80 Performance goals consistent with Closed |NRC Evaluation of supplemental response. NRC considers
interpretation and intent of 3/7/95 this item closed.
substantially complete containment.

Comment 81 Waste Package: Adequacy of The metals barriers scientific investigation plan was

program in stress corrosion cracking
behavior of waste packages.

submitted to the NRC on 1/31/95.

Evaluation of the extended dry concept with drift
emplacement needs to be completed which may make this
concern moot. .

The metals barrier scientific investigation must be initiated
and preliminary results released.

Submit a supplemental response to the NRC.
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Status of Site Characterization Analysis Open Items (Page 12 of 27)

Action Description “

Item ID Item Description Status

Comment 82 Waste Package: There is an Prepare Study Plan 8.3.4.2.4.4 "Engineered Barrier System
inadequate discussion on how the Field Test" and submit to the NRC.
waste package performance may be Submit a supplemental response to the NRC.
verified at the time of license
application.

Comment 83 The term "uniform corrosion” is Closed |NRC evaluation of DOE responses. NRC considers this
misleading. 7/31/91 | comment closed.

Comment 84 Issue resolution strategy and testing Consider the effect of unanticipated processes and events on

package for the waste package and
Engineering Barrier System do not
take into account the full range of

likely natural conditions that might
affect performance of the barrier.

the overall system in the ongoing issue resolution process.
Submit a supplemental response to the NRC.

Comment 85

Performance Assessment: Temporal
changes in the state of stress due to
corrosion of the container is not
accounted for.

The metals barriers scientific investigation plan to be
completed.

Evaluation of the extended dry concept with drift
emplacement needs to be completed which may make this
concern moot.

The metals barrier scientific investigation must be initiated
and preliminary results released.

Submit a supplemental response to the NRC.

Comment 86

Waste Package: Degradation modes
of copper-based alloys do not
appear to agree with scientific
literature.

Complete the degradation modes surveys for candidate
materials and test plans for promising materials.
Submit a supplemental response to the NRC.
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Status of Site Characterization Analysis Open Items (Page 13 of 27)

Item ID

Item Description

Status

Action Description

Comment 87

Waste Package: Adequacy of effects
of dissimilar metal contacts causing
corrosion.

Advance the waste package design which will narrow the
waste package option down to three designs.Describe the
use of data from galvanic testing in the waste package

| design plan.

Submit a supplemental response to the NRC.,

Comment 88

Waste Package: Assumption of
reduced uncertainties because of the
unsaturated zone.

The Lawrence Livermore National Laboratory scientific
investigation SIP-CM-01 (Rev. 1), "Metal Barrier Selection
and Testing" was submitted to the NRC on 1/31/95.

Comment 89

Waste Package: Construction
materials may change the local pH
and affect the corrosion of the metal
containers and the leach rates of
radionuclides from the glass.

Prepare Study Plan 8.3.4.2.4.5 "Manmade Materials" and
submit to the NRC.
Submit a supplemental response to the NRC.

Comment 90 Waste Package: Consideration of Provide details on how the effects of oxygen on the waste
varying oxygen concentrations on the package will be considered. These details will be described
corrosion of metal containers. in the metal barriers investigation plan.

Complete evaluation of the drift emplacement alternative.
This alternative would make this concern moot.
Submit a supplemental response to the NRC.

Comment 91 Waste Package/Performance Evaluate and describe performance of alternative waste

Assessment: Consideration of
alternative canisters for C-14
releases.

package designs to be considered in Advanced Conceptual
Design.

Review the new Environmental Protection Agency standards
when they become available.

Alternative waste package scenarios need to be developed.
A robust design may make this concern moot.

Submit a supplemental response to the NRC.

Cl# L30d3d SSHIOO0Ud




y1-d

Status of Site Characterization Analysis Open Items (Page 14 of 27)

Item ID

Item Description

Status

Action Description

Comment 92

Disturbed Zone: Boundary definition

Closed

NRC evaluation of DOE responses. NRC considers the

does not include properties affected |7/31/91 |comment closed.
by heat generated by waste
emplacement.
Comment 93 Performance Assessment: Will the Closed NRC evaluation of DOE responses. NRC considers this
site meet the performance objective |7/31/91 |comment closed.
for prewaste emplacement.
Comment 94 Performance Assessment: Closed NRC evaluation of DOE responses. NRC considers this
Assumption about features, events, 7/31/91 | comment closed.
processes related to the hydraulic
systems in the modeling strategy.
Comment 95 Performance Assessment: Logic Supplemental Response submitted to the NRC on 5/27/93.
used to develop and screen scenarios Awaiting NRC concurrence.
and its implementation appear to be
deficient. ‘
Comment 96 Adequacy of the use of Kd for Study Plans 8.3.1.3.4.1 "Sorption Study" and 8.3.1.3.4.3
modeling heterogeneous medium. "Development of Sorption Models" were submitted to the
NRC on 8/26/94; Study Plan 8.3.1.3.5.1 "Dissolved Species
Concentration Limit" was submitted to the NRC on 9/17/93.
Submit a supplemental response to the NRC.
Comment 97 Adequacy of evidence to eliminate Closed NRC evaluation of DOE responses. NRC considers this
iodine as an important radionuclide. |7/31/91 |comment closed.
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Item ID Item Description Status Action Description
Comment 98 Performance Assessment: Continue the development of the alternative conceptual
Appropriateness of weighting models.
Complementary Cumulative Address the Complementary Cumulative Distribution
Distribution Functions by expert Functions through the iterative TSPA process.
judgment. Prepare and provide the NRC with documentation on the
TSPA and sensitivity studies (related to schedule in
Comment 9).
Submit a supplemental response to the NRC.
Comment 99 Performance Assessment: DOE/NRC Technical Exchange on Scenarios and

Quantification of all releases.

Complementary Cumulative Distribution Functions.

Comment 100

Performance Assessment:
Adequacy of considerations of
faulting release scenarios.

Closed
2/8/93

NRC evaluation of DOE responses. The NRC considers
this comment closed.

Comment 101

Performance Assessment:
Appropriateness of equation used to
estimate the partial performance for
the 4th scenario class involving
release along the water pathway.

Supplemental response submitted to the NRC on 10/11/94.

Awaiting NRC concurrence.

Comment 102

Performance Assessment: Adequacy
of Ross sequences in comparison to
the hydrologic flow model.

Submit a supplemental response to the NRC.

Comment 103

Performance Assessment: Ross
sequences address anticipated
conditions and not scenarios.

Submit a supplemental response to the NRC.
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Item ID Item Description Status Action Description

Comment 104 | Performance Assessment: Ross Closed |NRC evaluation of DOE responses. NRC considers this
sequences address spent fuel but not | 2/8/93 comment closed.
vitrified waste form.

Comment 105 |Performance Assessment: Rationale Supplemental response submitted to the NRC on 5/27/93.
for elimination of scenarios. Awaiting NRC concurrence.

Comment 106 | Performance Assessment: Missing Closed |NRC evaluation of DOE responses. NRC considers this
coupling term for calculation of 2/8/93 comment closed.
liquid phase radionuclide transport.

Comment 107 | Performance Assessment: Awaiting | Closed | NRC evaluation of DOE responses. NRC considers this
time in calculation is OK but care 7/31/91 | comment closed.
needs to be taken in the empirical
Complementary Cumulative
Distribution Functions in
approximating.

Comment 108 | Performance Assessment: Use of the [Closed |NRC evaluation of DOE responses. NRC considers this
Estimated Partial Performance 2/8/93 comment closed.

Measures to screen scenarios and
establish goals.

Comment 109 | Performance Assessment: Adequacy Continue Total System Performance Analysis activity which
of treatment of coupling time will continue to analyze the coupling times for the transfer
between matrix and fracture flow in of radionuclides between matrix and fracture flow.
hypothesis testing tables. Submit a supplemental response to the NRC.

Comment 110 | Performance Assessment: Adequacy |Closed |NRC evaluation of DOE responses. NRC considers this
of dealing with human intrusion in | 2/8/93 comment closed.

the Complementary Cumulative
Distribution Function.
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Status of Site Characterization Analysis Open Items (Page 17 of 27)

Item ID

Item Description

Status

Action Description

Comment 111

Inconsistencies exist in the Site

Closed

NRC evaluation of DOE responses. NRC considers this

Characterization Plan on Total 7/31/91 | comment closed.
System Performance.

Comment 112 | Adequate discussion of state Closed | NRC evaluation of DOE responses. NRC considers this
variables as constants or as random | 2/8/93 comment closed.
variables.

Comment 113 | Consistency of definition of Closed | NRC evaluation of DOE responses. NRC considers this
Complementary Cumulative 2/8/93 comment closed.
Distribution Function and the unit
step function.

Comment 114 | The term "independent” is used Closed | NRC evaluation of DOE responses. NRC considers this
instead of "mutually exclusive." 7/31/91 | comment closed.

Comment 115

Adequacy of expanding of
Complementary Cumulative
Distribution Function in terms of
scenario classes.

Submitted a supplemental response to the NRC on 5/27/93.
Awaiting NRC concurrence.

Comment 116

Individual exposures via potable
water may need to be expanded.

Issuance by the Environmental Protection Agency of a new
standard (40 CFR 191) for individual exposure standards
per the Energy Policy Act of 1992.

Revise issue resolution strategy for Site Characterization
Plan Issue 1.2.

Prepare additional response to NRC.

Submit revised issue resolution strategy and response to
NRC.
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Status of Site Characterization Analysis Open Items (Page 18 of 27)

Item ID

Item Description

Status

Action Description

Comment 117

Individual exposure rate of C-14
may need to consider advective and
diffusive flow rates.

Submit a supplemental response to the NRC.

Comment 118

The monitoring and testing activities
should include long-term in situ and
long-term waste package activities.

have advanced far enough to define the performance
program.

Determine testing requirements after site characteristics
Submit a supplemental response to the NRC.

Comment 119

Performance Confirmation: The
information presented is insufficient
to determine if the confirmation
program meets the requirements of
10 CFR 60.

Conduct NRC/DOE interaction on the performance
confirmation program.

Prepare Study Plan 8.3.3.2.2.3 "In Situ Testing of Seal
Components" and then submit to the NRC for acceptance.
Prepare Study Plan 8.3.1.15.1.6 "In Situ Thermo-mechanical
Properties" and submit to the NRC.

Prepare Study Plan 8.3.4.2.4.4 "Engineered Barrier Field
Tests" and submit to the NRC.

Submit a supplemental response to the NRC.

Comment 120

Model and computer code validation
studies.

Prepare and provide to the NRC the model and computer "
code validation strategy.
Submit a supplemental response to the NRC.

Comment 121

Exploratory Shaft Facility: Adequacy
of seismic design of Exploratory
Shaft Facility.

Exploratory Studies Facility Design Requirements submitted
on 9/9/94.

Comment 122

Demonstration and acceptability of
the dry coring method.

Supplemental response submitted to the NRC on 3/30/94.
Awaiting NRC concurrence.

Comment 123

Assessment of effects of ventilation
on the Exploratory Shaft Facility.

Closed
6/21/94

NRC evaluation of DOE responses. NRC considers this
comment closed.
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Status of Site Characterization Analysis Open Items (Page 19 of 27)

—l

Item ID Item Description Status Action Description
Comment 124 | Potential causes for a reduction in Closed | NRC evaluation of DOE responses. NRC considers this
the drainage capacity. 7/31/91 | comment closed.
Comment 125 | Existing data used in the licensing Closed | NRC evaluation of DOE responses. NRC considers this
process needs to be qualified. 7/31/91 | comment closed.
Comment 126 |[Items covered by 10 CFR Part 60 Closed | NRC evaluation of DOE responses. NRC considers this
(G) are incomplete. 7/31/91 | comment closed.
Comment 127 | Design Acceptability Analysis. Closed | NRC letter lifting Objection 1. NRC considers this
11/2/92 | comment closed.
Comment 128 | Requirements applicable to the Closed |NRC letter lifting Objection 1. NRC considers this
Exploratory Shaft Facility. 11/2/92 | comment closed.
Comment 129 | Design Acceptability Analysis and Closed | NRC evaluation of DOE responses. NRC considers this
the Exploratory Studies Facility 7/31/91 | comment closed.
Design Requirements do not consider
10 CFR 60 requirements.
Comment 130 | Only 22 of fifty-two (52) Prepare a supplemental response after the ESFDR document
requirements applicable to the is issued. The response will identify where in the ESFDR
Exploratory Shaft Facility were document the 29 requirements are addressed and discuss
focused on in the Title I design. The how the 30th requirement is addressed by the SCP.
rigor and completeness of the Design
Acceptability Analysis are
questioned.
Comment 131 [ Design Acceptability Analysis. Closed |NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.
Comment 132 | Design Acceptability Analysis. Closed | NRC letter lifting Objection 1. NRC considers this
11/2/92 | comment closed.
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Status of Site Characterization Analysis Open Items (Page 20 of 27)

Item ID Item Description Status Action Description
Comment 133 | Design Acceptability Analysis. Closed |NRC evaluation of DOE responses. NRC considers this
7/31/91 | comment closed.
Question 1 Integration of mapping efforts. Closed | NRC evaluation of DOE responses. NRC considers this
12/30/93 | question closed.

Question 2 Performance Assessment: Relation |Closed |NRC evaluation of DOE responses. NRC considers this
between mechanical and hydraulic 7/31/91 | question closed.
apertures.

Question 3 Repository Design: Rationale used Supplemental response submitted to the NRC on 5/17/94.
for selecting the total repository area Awaiting NRC concurrence.
is not presented.

Question 4 Adequacy of temperature logging to |Closed | NRC evaluation of DOE responses. NRC considers this
evaluate anomalously low heat flow. |7/31/91 | question closed.

Question 5 Adequacy of vertical boreholes for Submitted supplemental response to the NRC on 6/16/94.
evaluation of faults and fractures. Awaiting NRC concurrence.

Question 6 Meaning of statement in last Closed |NRC evaluation of DOE responses. NRC considers this
paragraph page 8.3.1-75. 7/31/91 | question closed.

Question 7 Face mapping of exploratory drifts Closed | NRC evaluation of DOE responses. NRC considers this
restricted to areas of anomolous 7/31/91 | question closed.
conditions.

Question 8 Rock Properties: Level of detail and Submitted Study Plan 8.3.1.4.3.1 "Systematic Acquisition of

uncertainty in 3D model.

Site-Specific Subsurface Information" to the NRC for
review on 1/19/93. Submit Study Plan 8.3.1.4.3.2
"Three-Dimensional Rock Characteristics Models" to the
NRC for review.

Submit a supplemental response to the NRC.
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Status of Site Characterization Analysis Open Items (Page 21 of 27)

Item ID Item Description Status Action Description

Question 9 Systematic Drilling Program: Submitted Study Plan 8.3.1.4.3.1 "Systematic Acquisition of
Adequacy of sampling same Site-Specific Subsurface Information" to the NRC for
sequences for rock properties. review on 1/19/93.

Submit a supplemental response to the NRC.

Question 10 How will 3D block model account Closed [NRC evaluation of DOE responses. NRC considers this
for variability in the block? 7/31/91 | question closed.

Question 11 Rationale to start drilling prior to Closed |NRC evaluation of DOE responses. NRC considers this
approval of study plans. 7/31/91 | question closed.

Question 12 Rationale for exclusion of lunar Submitted supplemental response to the NRC on 6/9/93.
crater basaltic field as natural analog. Awaiting NRC concurrence.

Question 13 Basis for statements made about the |Closed | NRC evaluation of DOE responses. NRC considers this
migration, structural boundaries, and |7/31/91 | question closed.
stage of volcanism.

Question 14 Natural Resources: Adequacy of Closed | NRC evaluation of DOE responses. NRC considers this
evaluation of previous mining and 2/18/94 |question closed.
drilling leases.

Question 15 Resource exploration and mineral Closed | NRC evaluation of DOE responses. NRC considers this
resource potential. 2/18/94 [ question closed.

Question 16 Methods for determining the impact |Closed |NRC evaluation of DOE responses. NRC considers this
of ground motion from underground |7/31/91 |question closed.
nuclear explosions.

Question 17 Rock Properties: Activities to Closed | NRC evaluation of DOE responses. NRC considers this
investigate effects on 4/21/93 | question closed.

Question 18 Allowable movements on joints Closed | NRC evaluation of DOE responses. NRC considers this
related to rock mass strength. 7/31/91 | question closed.
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Status of Site Characterization Analysis Open Items (Page 22 of 27)

Item ID Item Description Status Action Description

Question 19 Side Looking Airborne Radar Closed |NRC evaluation of DOE responses. NRC considers this
(SLAR). 7/31/91 | question closed.

Question 20 Repository Design: Discussion of Supplemental response submitted to the NRC on 6/16/94.
vertical or horizontal emplacement. Awaiting NRC concurrence.

Question 21 Process to assure the parameters for Further develop the advanced conceptual design.
performance goal C2 (radiation Submit a supplemental response to the NRC.
shielding of rock) is comprehensive
enough and expected values realistic.

Question 22 Parameters related to repository Supplemental response submitted to the NRC on 3/30/94.
construction and operation. Awaiting NRC concurrence.

Question 23 Computer code verification and Submit a supplemental response to the NRC.
validation.

Question 24 Justification that the shaft liner does |Closed |NRC evaluation of DOE responses. NRC considers this
not provide structural support for the | 7/31/94 | question closed.
formation.

Question 25 Heterogeneous air flow Supplemental response submitted to the NRC on 4/13/93.
characteristics for seal program. Awaiting NRC concurrence.

Question 26 Inconsistency between tentative Closed | NRC evaluation of DOE responses. NRC considers this
Design Goals and Design 7/31/91 | question closed.
Performance Goals.

Question 27 Storage capacity at base of shaft for |Closed | NRC evaluation of DOE responses. NRC considers this
attaining the tentative design goals. |7/31/91 | question closed.
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Status of Site Characterization Analysis Open Items (Page 23 of 27)

Item ID Item Description Status _ Action Description
Question 28 ES-1 penetration of the Calico Hills Prepare seal design concepts (Sandia National Laboratories).
Unit: Impacts of the current sealing Conduct performance assessment of seal program.
program and issue resolution strategy Submit a supplemental response to the NRC.
44.
Question 29 Justification that references sited Closed | NRC evaluation of DOE responses. NRC considers this
present results representative of 7/31/91 | question closed.
conditions at Yucca Mountain.
Question 30 Waste Package: Water quality as The metal barriers scientific investigation plan was
related to waste package design. submitted to the NRC on 1/31/95.
Complete evaluation of the drift emplacement alternative
needs. it
Submit a supplemental response to the NRC.
I[Question 31 Waste Package: Integrity of spent Supplemental response submitted to the NRC on 9/16/92.
fuel cladding. Awaiting NRC concurrence.
Question 32 Waste package: Container Advance the waste package design and narrow the waste f
"similarity" for borosilicate glass package options down to three designs.
waste vs. spent fuel. Submit a supplemental response to the NRC.
Question 33 Waste Package: Emplacement hole Evaluate water-vapor interface, crevice corrosion, and
drainage concerns. galvanic corrosion testing in the metal barriers scientific
investigation plan during Advanced Conceptual Design.
Complete evaluation of the drift emplacement alternative.
This alternative would make this concern moot.
_ Submit a supplemental response to the NRC.
Question 34 Waste Package/ Performance Submit a supplemental response to the NRC.

Assessment: Meaning of undetected
defective closures.
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Status of Site Characterization Analysis Open Items (Page 24 of 27)

Item ID Item Description Status Action Description
Question 35 Waste Package: Acceptance criteria | Closed | NRC Staff evaluation of Supplemental response. NRC
for helium leak results. 11/8/94 | considers this item closed.
Question 36 Waste Package: Contact of canisters Advance the waste package design and narrow options
with corrosive elements during down to three designs.
shipping and handling. Submit a supplemental response which will further address
the issue of eliminating corrosion elements during
manufacture of the container to the NRC.
Question 37 Waste package: Basis for 10-cm of |Closed |[NRC evaluation of DOE responses. NRC considers this
free fall for canister and contents. 3/1/95 question closed.

Question 38 What is the basis for the 1-mm Submitted a supplemental response to the NRC on 7/12/93.
thinning criterion for waste package Awaiting NRC concurrence.
scratching.

Question 39 Waste Package: Defining "unusual Advance the design of the waste package.

process history” of canister.

Submit a supplemental response to the NRC.

Question 40

Waste Package: Basis for factor of
2 on borehole liner in comparison to
container material.

Study effects of water containing liner corrosion products
on degradation of the container in accordance with the
metal barriers scientific investigation plan.

Submit a supplemental response to the NRC.

Question 41 Repository: Consideration of 10 Conduct engineering studies to evaluate the waste
CFR 60.132 (a) in resolution of throughput requirements.
Issue 2.4. Submit a supplemental response to the NRC.
Question 42 Repository: Assumption of stability Advance the Advanced Conceptual Design. Drift

of vertical emplacement hole.

emplacement may make this comment moot.
Submit a supplemental response to the NRC.

Cl# L30dHYy SSHIDO0Ad



§¢-H

Status of Site Characterization Analysis Open Items (Page 25 of 27)

Item ID

Item Description

Status

Action Description

Question 43

Waste Package: Anticipated
operational occurrences considered
part of normal conditions on the
preclosure design and analysis.

Closed
7/31/91

NRC evaluation of DOE responses. NRC considers this
question closed.

Question 44

Waste Package/Performance
Assessment: Basis for assumed
numbers of breached assemblies or
canisters.

Provide information on failures of waste forms in multiple
locations.

Prepare and provide the NRC with documentation on the
Total System Performance Assessment.

Advance the Advanced Conceptual Design and narrow
options to two candidate designs.

Submit a supplemental response to the NRC.

Question 45

Waste Package: Investigation of
particulate source terms, retention
factors, and plate-out of waste
package during accident conditions.

NRC requested preliminary MGDS/ESF postclosure safety
analysis for review.

Supplemental response submitted to the NRC on 7/1/94.
Awaiting NRC concurrence.

Question 46

Waste Package: Basis for stricter
containment of long half-life
isotopes.

Closed
7/11/94

NRC evaluation of DOE response. NRC considers this
question closed

Question 47

Waste Package: Assumption on
breached waste containers.

Closed
3/7/95

NRC Evaluation of DOE Response. NRC Considers this
question closed.

Question 48

Waste Package: Selection of peer
review panel on waste package.

Closed
7/31/91

NRC evaluation of DOE responses. NRC considers this
question closed.

Question 49

Waste Package: Effects of low

temperature oxidation on containers.

Advance the design of the waste package to three options.
The metal barriers scientific investigation plan was
submitted to the NRC on 1/31/95.

Submit a supplemental response to the NRC.

Cl# LJOdTY SSTHIDOAd



9¢-d

Status of Site Characterization Analysis Open Items (Page 26 of 27)

Item ID

Item Description

Status

Action Description

Question 50

Waste Package: Assumption that

Closed

NRC evaluation of DOE responses. NRC considers this

stress propagation results in 7/31/91 | question closed.
corrosion.

Question 51 Design second research criteria for | Closed [ NRC evaluation of DOE responses. NRC considers this
accepting waste from Idaho National | 11/8/94 | question closed.
Engineering Laboratory and Hanford.

Question 52 Waste Package: Leaching properties | Closed | NRC evaluation of DOE responses. NRC considers this
specification will require the 7/31/91 | question closed.
producer to control leaching
characteristics of the glass waste.

Question 53 Waste Package: Specification of Closed |NRC Evaluation of DOE Response. NRC considers this
cooling rate of the glass waste. 3/7/95 question closed.

Question 54 Waste Package: Release rates of Closed |[NRC evaluation of DOE responses. NRC considers this
radionuclides from spent fuels. 7/31/91 | question closed.

Question 55

Exploratory Shaft Facility:
Interference at the Exploratory Shaft
Facility by waste storage tanks,
septic field, and waste water lagoon.

Submit a supplemental response to the NRC.

Question 56

Basis for 5 cm of fault displacement
in waste package environment.

Supplemental response submitted to the NRC on 5/17/94.

Awaiting NRC concurrence.

Question 57

Effects of drilling multipurpose
boreholes.

Supplemental response submitted to the NRC on 3/24/93.
Awaiting NRC concurrence.

Question 58

Flexibility of the Exploratory Shaft
Facility design to accommodate in
situ testing of the waste package, if
required.

Supplemental response submitted to the NRC on 3/24/93.
Awaiting NRC concurrence.
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Status of Site Characterization Analysis Open Items (Page 27 of 27)

Item ID Item Description Status Action Description

Question 59 Basis for length of in situ thermal Prepare Study Plan 8.3.1.15.1.6 "In Situ Thermomechanical

tests. Properties" and submit to NRC.
Submit a supplemental response to the NRC.

Question 60 Exploratory Shaft Facility: Timing of | Closed |NRC evaluation of DOE responses. NRC considers this
Exploratory Shaft Facility radial 7/31/91 | question closed.
borehole test.

Question 61 Exploratory Shaft Facility: Closed [NRC letter lifting Objection 1. NRC considers this question
Accommodation of design changes |11/2/92 |closed.
during Exploratory Shaft Facility
construction.

Question 62 Repository: Basis for 500 feet of Submit a supplemental response to the NRC.
separation from Exploratory Shaft
Facility and waste emplacement
panel.

Question 63 Certifying Training Attendance Closed | NRC evaluation of DOE responses. NRC considers this
Record reviewers were not principal |7/31/91 | question closed.

investigators.
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PROGRESS REPORT #12

Change Control Board Actions

Requirements and Reports Changes

_ Change Description Status |
Repository Surface Design Report Changes report delivery from 9/29/94 Closed |
to 10/31/95
ESF Design Requirements Document | Incorporates design requirements for Closed
(YMP/CM-0019) Rev. 1, ICN 1 the integrated data and control system
Waste Package Conceptual Design Revises report delivery from 12/23/94 Closed
Report to 3/31/95
Site Design & Test Requirements Revises titles and objectives in five Open
Document sections
Technical Baseline Streamlines Project Technical Baseline | Open
including deletion of four obsolete
requirements documents.
Restructures Site Characterization Open

Site Characterization Program
Baseline

Program Baseline including the
removal of test objectives duplicated in
Site Design & Test Requirements
Document and updates of design
summary.
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Change Control Board Actions

Surface-Based Testing Changes (Page 1 of 2)

I Title

Geophysical Surveys

Change Description

Adds Job Package JP94-12 into the
Change Control Board Register for
drilling deep seismic shot holes.

Status

Closed

Exile Hill Booster Pump

Adds Job Package JP94-24 to Change
Control Board Register

Closed

Borehole USW NRG-7/7a

Adds Job Package JP94-03 to Change
Control Board Register

Closed

Borehole USW NRG-6

Adds Job Package JP94-19 to Change
Control Board Register

Closed

Work Breakdown Structure Element
1.2.5.7

Opens new Work Breakdown Structure
element for site activities evaluation
and review

Closed

Rock Valley Trenches and Test Pits

Add Job Package JP94-10 to Change
Control Board Register

Closed

’rStudies 8.3.1.5.6 & 8.3.1.15.1.5

Revise testing objectives in studies for
future regional climates and
environments, and excavation
investigations, respectively. Makes
editorial changes to Section 8.4 that
respond to NRC comments.
Incorporate six revised ESF/Repository
Interface Drawings as described in
Change Request 94/035M2.

Closed

Borehole UE-25 UZ-16

Adds Job Package JP95-13 for initial
instrumentation for borehole
UE-25 UZ#16

Closed

Crater Flat Tectonics

Adds Job Package JP95-16 to the
Change Control Board Register

Open

Borehole USW SD-12

Adds Job Package JP94-04 to the
Change Control Board Register

Open

F-2
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Change Control Board Actions

Surface-Based Testing Changes (Page 2 of 2)

I Title I Change Description Status
Work Breakdown Structure Elements | Funds new USW UZ-7a borehole, Open
1.2.3.53.1 & 1.3.53.5 reduces work scope of current
USW UZ-7 borehole, and funds work
on USW UZ-4 and USW UZ-5

Borehole USW UZ-5 Adds Job Package JP95-11 to Change Open
Control Board Register

Borehole USW UZ-7a Adds Job Package JP95-15 to Change Open

Control Board Register

F-3
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Change Control Board Actions

Exploratory Studies Facility Changes (Page 1 of 2)

| . Title leange Description Status
ESF North Ramp Station Adds new Job Package JP94-16 to Closed
Change Control Board Register for
station 0+60 to 28+15.5
ESF Electrical Duct Bank Drawings Revises 10 1B drawings to remove Closed
TBVs and incorporated Field Change
Requests
| ESF Muck Storage Area Adds Job Package JP95-3 to the Closed
Change Control Board Register
ESF Package 1A Specifications Revises Specifications Open
YMP-025-1-SP09 and
YMP-025-1-SP10
Medium Voltage Switchgear Revises specification to incorporate five | Closed
Specification Field Change Requests and remove one
TBV
ESF Surface Drawing Revises Drawing Index to remove TBV | Closed
and include information from another
drawing
[ Surface Muck Handling System Adds Job Package JP95-09 to the Closed
Change Control Board Register
ESF Package 1A Revises four electrical duckbank Open
drawings
ESF Package 1B Electrical Drawings | Revise 33 electrical drawings to Open
remove TBVs and incorporate Field
Change Requests
M&O Electrical Specifications Revises 14 M&O electrical Open
specifications to incorporate Field
Change Requests and remove TBVs
ESF Package 1A Electrical System Deletes 20 electrical drawings Open
regarding obsolete electrical system
ESF Package 1A Water Supply & Revises the Table of Contents to make | Open

Distribution System

eight sections of YMP-025-1-SP07
specifications obsolete and incorporates
two Field Change Requests
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Change Control Board Actions

Exploratory Studies Facility Changes (Page 2 of 2)

Change Description

Status

ESF Division Specification

Revises specifications for temporary
surface construction facilities and
material/handling equipment,

sections -1500 and -1600, respectively.

Open

,LESF Package 1A Drawings

Revises 28 drawings to show reference
to approved baselined drawings.

Open

Revises nine drawings to remove TBVs
and incorporate new scope of work
from baselined Package 1D.

Open

ESF Package 1B drawings
ESF Specifications

Revises six civil specifications,
including removal of TBVs,
incorporation of Field Change
Requests, and removal of Q-control in
two sections of specification.

Open

Storage Area

Revises YMP-025-1-SP04
specifications.

Open

ESF Package 1A Topsoil & Rock
ESF Specifications

Revises 10 subsurface electrical
specifications.

Open

” ESF Conveyor Foundation

Increases cost estimate for segment of
conveyor foundation package by
$180K, from $264K to $440K.

Open

ESF Cost Estimate for Surface
Preparation Design Package 1D

Reduces ESF Cost Baseline Estimate
presented in Chapter 14 of the ESF
Technical Baseline by $1.9 million,
from $6,245,049 Title I estimate to
$4,333,100 Title II estimate. This
includes muck storage area, standby
power, and tunnel ventilation power.

Open

1 ESF Packages 1A, 1B and 2A

Transfers ESF design packages from
Level 2 Change Control Board control
to Level 3 Change Control Board
control.

Open
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Study Plan Status (Page 1 of 11)

in the Exploratory Studies Facility (.1, .2)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO* | YMSCO®| NRC® Nv¢
8.3.1.2.1.11 Characterization of the Meteorology for Regional 6/26/90 3/13/91 10/21/91 12/10/91
Hydrology
8.3.1.2.12 Characterization of Runoff and Streamflow 3/27/89 8/21/90 5/14/91 4/12/91
8.3.1.2.13 Characterization of the Regional Ground-Water Flow 3/1/90 1/18/91 10/4/91 3/19/93
System
83.1.2.14 Regional Hydrologic System Synthesis and Modeling 6/6/90 12/18/91 | 5/6/92 1/29/93
83.1.2.2.1 Characterization of Unsaturated-Zone Infiltration 3/9/90 1718/91 5/31/91
L 8.3.1.2.2.2, RO | Water Movement Test 9/23/87 11/9/89 4/8/93
8.3.1.2.2.2, R1 | Water Movement Test 10/17/91 2/10/93 4/8/93
8.3.1.2.23 Characterization of Percolation in the Unsaturated Zone— 8/12/88 4/8/91 3/26/92
Surface-Based Study
[8.3.12.2.4 Characterization of the Yucca Mountain Unsaturated Zone | 9/9/87 1/9/89 3/5/93
in the Exploratory Studies Facility (4, .5, .7, .8, .9)
8.3.1.2.2.4, R1 | Characterization of the Yucca Mountain Unsaturated Zone | 12/4/92 1/14/93 3/5/93
in the Exploratory Studies Facility (4, .5, .7, .8)
8.3.1.2.2.4, R2 [ Characterization of the Yucca Mountain Unsaturated Zone | 3/16/93 6/2/94 9/15/94
in the Exploratory Studies Facility (.10)
8.3.1.2.2.4, R3 | Characterization of the Yucca Mountain Unsaturated Zone | 4/29/94
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Study Plan Status (Page 2 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO* | YMSCO® NRC* Nv¢
8.3.1.2.2.5 Diffusion Tests in the Exploratory Studies Facility 11/1/88 4/22/92 1/19/93 11/1/93
8.3.1.2.2.6 Characterization of Gaseous-Phase Movement in the 6/12/89 6/11/91 10/7/91 5/1/92
Unsaturated Zone :
8.3.1.2.2.6, R1 | Characterization of Gaseous-Phase Movement in the 4/6/93 9/30/93
Unsaturated Zone '
8.3.1.2.2.7 Hydrochemical Characterization of the Unsaturated Zone | 10/24/88 9/18/90 5/1/92 12/28/92
8.3.1.2.2.7, R1 | Hydrochemical Characterization of the Unsaturated Zone | 12/1/92 9/9/93 1/26/94
8.3.1.2.2.8 Fluid Flow in Unsaturated, Fractured Rock 9/7/90 8/12/92 1/28/93
J 8.3.1.2.2.8, R1 |Fluid Flow in Unsaturated, Fractured Rock 12/1/92 12/17/93 | 8/23/94
“ 8.3.1.2.29 Site Unsaturated-Zone Modeling and Synthesis 1/25/91 7/1/93 11/8/93
83.1.2.3.1.1-6 | Characterization of the Site Saturated-Zone Ground-Water 5/31/89 2/13/91 12/6/91
Flow System
8.3.1.2.3.1.7 Characterization of the Site Saturated-Zone Ground-Water |2/8/88 2/22/90 12/6/91
Flow System
8.3.1.2.3.2 Characterization of the Saturated-Zone Hydrochemistry 3/28/90 4/22/92 1/4/93
8.3.1.233 Saturated-Zone Hydrologic System Synthesis and 9/4/90 1/14/93 6/16/93
Modeling
8.3.1.3.1.1 Ground-Water Chemistry Model 3/15/91 5/4/94

Cl# 190d9d SSHIDOUd




€D

Study Plan Status (Page 3 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO* | YMSCO® NRC* Nv¢
8.3.1.3.2.1 Mineralogy, Petrology, and Chemistry of Transport 1/22/88 6/13/89 8/20/90 12/28/92
Pathway
8.3.1.3.2.2 History of Mineralogical and Geochemical Alteration of 3/28/88 12/18/91 | 4/27/92 1/24/94
Yucca Mountain
8.3.1.3.3.1 Natural Analog of Hydrothermal Systems in Tuff No Study Plan to be Developed
8.3.1.3.3.2 Kinetics and Thermodynamics of Mineral Evolution 3/25/94
83.13.33 Conceptual Model of Mineral Evolution
83.1.34.1 Batch Sorption Studies 10/28/92 8/4/94
8.3.1.34.2 Biological Sorption and Transport 12/12/88 11/25/92 | 3/25/93
83.1.343 Development of Sorption Models 10/28/92 8/4/94
8.3.1.3.5.12 Dissolved Species Concentration Limits and Colloid 9/7/190 9/9/93
Behavior
8.3.1.3.6.1 Dynamic Transport Column Experiments 3/10/93 4
8.3.1.3.6.2 Diffusion 7/24/89 8/6/93 1/19/94 1
8.3.1.3.7.1 Retardation Sensitivity Analysis 12/14/88 8/11/92 1/19/93
831372 Demonstration of Applicability of Laboratory Data to
Repository Transport Calculations Out Year — Under Development
8.3.1.3.8.1 Gaseous Radionuclide Transport Calculations and No Study Plan to be Developed

Measurements
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Study Plan Status (Page 4 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO* | YMSCOP NRC* Nv¢
8.3.14.2.1 Characterization of the Vertical and Lateral Distribution of | 4/12/90 6/9/92 12/14/92
| Stratigraphic Units Within the Site Area
8.3.1422 Characterization of the Structural Features Within the Site | 9/4/87 2/3/89 2/8/93
Area
8.3.1.4.22 R1 | Characterization of the Structural Features Within the Site |2/27/90 4/22/92 2/8/93
Area (.3, .5)
8.3.1.4.2.2, R2 | Characterization of the Structural Features Within the Site | 11/18/92 12/22/92 | 2/8/93 2/11/94
Area (.3, .5)
8.3.14.23 Three-Dimensional Geologic Model 2/13/95
8.3.143.1 Systematic Acquisition of Site-Specific Subsurface 3/27/90 12/8/92 7/19/93
Information )
83.143.2 Three-Dimensional Rock Characteristics Models 5/4/94
8.3.1.5.1.1 Characterization of Modern Regional Climate 6/24/93 7/25/94
8.3.1.5.1.2 Paleoclimate Study: Lake, Playa, and Marsh Deposits 10/25/90 10/31/91 | 4/27/92 1/24/94
8.3.15.13 Climatic Implications of Terrestrial Paleoecology 2/11/91 1/17/92 8/27/92 1/24/94
8.3.1.5.1.4 Analysis of the Paleoenvironmental History of the Yucca | 3/30/90 5/29/91 12/06/91 |1/11/93 |
Mountain Region
8.3.1.5.1.5 Paleoclimate-Paleoenvironmental Synthesis 2/2/95
8.3.1.5.1.6 Characterization of the Future Regional Climate and 12/29/93 6/15/94 10/18/94
Environments
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Study Plan Status (Page 5 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO?® | YMSCO® NRC*¢ Nv¢

8.3.15.2.1 Characterization of the Quaternary Regional Hydrology 1/26/88 6/8/89 11/24/89 4/9/91

(.3, 4, .5
8.3.1.5.2.1, R2 | Characterization of the Quaternary Regional Hydrology 9/25/90 11/10/92 | 6/24/93 11/1/93

(D
8.3.1.5.2.2 Characterization of Future Regional Hydrology Due to 1/16/91 11/10/92 | 4/5/93 11/1/93

Climate Changes
8.3.1.6.1.1 Distribution and Characteristics of Present and Past

Erosion
8.3.1.6.2.1 Influence of Future Climatic Conditions on Locations and

Rates of Erosion

No Study Plans to be Developed

8.3.1.6.3.1 Evaluation of the Effects of Future Tectonic Activity on

Erosion at Yucca Mountain
8.3.1.6.4.1 Development of a Topical Report on the Effects of

Erosion ||
8.3.1.8.1.1 Probability of Magmatic Disruption of the Repository 3/29/89 9/19/90 10/5/91 8/8/91 WI

Physical Processes of Magmatism and Effects on the 10/21/92 9/21/93 9/14/94

l[&& 1.8.1.2

Repository

|
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Study Plan Status (Page 6 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO® | YMSCOP NRC® A

8.3.1.8.2.1 Analysis of Waste Package Rupture Due to Tectonic 12/15/89 11/16/92 | 11/19/93

Processes and Events
8.3.1.82.1, R1 | Tectonic Effects: Evaluations of Changes in the Natural |2/18/94

and Engineered Barrier Systems Resulting from Tectonic

Processes and Events
8.3.1.8.3.1 Analysis of the Effects of Tectonic Processes and Events

on Average Percolation Flux Rates Over the Repository
8.3.1.8.3.2 Analysis of the Effects of Tectonic Processes and Events

on Changes in Water-Table Elevation These Studies Have Been Combined Into
8.3.1.83.3 Analysis of the Effects of Tectonic Processes and Events 8.3.18.2.1 Rl

on Local Fracture Permeability and Effective Porosity
8.3.1.8.4.1 Analysis of the Effects of Tectonic Processes and Events

on Rock Geochemical Properties
8.3.1.8.5.1 Characterization of Volcanic Features 12/14/88 4/18/90 8/20/90 2/21/91
8.3.1.8.5.2 Characterization of Igneous Intrusive Features 10/13/92 3/7/94 8/22/94
8.3.1.85.3 Investigation of Folds in Miocene and Younger Rocks of

the Region _
8.3.1.9.1.1 An Evaluation of Natural Processes that Could Affect the No Study Plans to be Developed

Long-Term Survivability of the Surface Marker System at
Yucca Mountain
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Study Plan Status (Page 7 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title - YMSCO* | YMSCO® NRC* NV¢
8.3.1.9.2.1 Natural Resource Assessment of Yucca Mountain, Nye 7/13/90 11/6/92 3/16/93 2/11/94
County, Nevada
8.3.19.2.2 Water Resource Assessment of Yucca Mountain, Nevada | 10/6/89 8/26/91 5/4/92 12/28/92
8.3.1.93.1 Evaluation of Data Needed to Support an Assessment of
the Likelihood of Future Inadvertent Human Intrusion at
Yucca Mountain as a Result of Exploration and/or
Extraction of Natural Resources No Study Plans to be Developed
8.3.1.9.3.2 An Evaluation of the Potential Effects of Exploration for,
or Extraction of, Natural Resources on the Hydrologic
Characteristics at Yucca Mountain
8.3.1.12.2.1 Meteorological Data Collection at the Yucca Mountain 9/28/90 3/20/91 11/12/91 12/2/91
Site :
8.3.1.12.2.1, R1 Meteorological Data Collection at the Yucca Mountain 3/31/92 8/9/93
Site
8.3.1.14.2 Studies to Provide Soil/Rock Properties of Potential 7/15/91 10/01/91 | 1/24/92 4/6/92
Locations of Surface/Subsurface Facilities
83.1.15.1.1 Laboratory Thermal Properties 3/17/88 10/21/90 | 8/22/94
|| 8-3.1.15.1.1, R1 | Laboratory Thermal Properties- 11/3/92 8/27/93 8/22/94
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Study Plan Status (Page 8 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO? | YMSCOP NRC® NV¢

8.3.1.15.1.2 Laboratory Thermal Expansion Testing 12/1/88 8/21/90 8/22/94
8.3.1.15.1.2, R1 | Laboratory Thermal Expansion Testing 11/3/92 8/27/93 8/22/94
8.3.1.15.1.3 Laboratory Determination of Mechanical Properties of 2/8/88 5/21/91 Deferred

Intact Rock
8.3.1.15.1.3, R1 | Laboratory Determination of Mechanical Properties of 7/19/93

Intact Rock
8.3.1.15.14 Laboratory Determination of the Mechanical Properties of | 10/23/91 12/14/94

Fractures
8.3.1.15.1.5 Excavation Investigations 3/26/87 1/09/89 8/19/94
8.3.1.15.1.5, R1 | Excavation Investigations 4/22/94 8/19/94

3/18/93

8.3.1.15.1.6 In Situ Thermomechanical Properties Out Year — Under Development
8.3.1.15.1.7 In Situ Mechanical Properties

8.3.1.15.1.8 In Situ Design Verification 3/20/90 2/3/93 4/15/93 11/1/93
8.3.1.15.2.1 Characterization of the Site Ambient Stress Conditions (.2)| 9/22/87 1/11/89 Deferred
8.3.1.15.2.1, R.1| Characterization of the Site Ambient Stress Conditions (.1)

8.3.1.15.2.2 Characterization of the Site Ambient Thermal Conditions | 10/13/92 6/23/94

8.3.1.16.1.1 Characterization of Flood Potential of the Yucca Mountain | 3/30/89 9/17/90 5/8/91 1/22/91

Site
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Study Plan Status (Page 9 of 11)

Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO®* | YMSCO® NRC* Nv¢
8.3.1.16.2.1 Location of Adequate Water Supply for Construction,
Operation, Closure, and Decommissioning of a Mined No Study Plan to be Developed
Geologic Disposal System at Yucca Mountain, Nevada
8.3.1.16.3.1 Determination of the Preclosure Hydrologic Conditions of
the Unsaturated Zone at Yucca Mountain, Nevada Out Year - quer Development
8.3.1.17.1.1 Potential for Ash Fall at the Site
No Study Plans to be Developed
8.3.1.17.2.1 Faulting Potential at the Repository
8.3.1.17.3.1 - |Relevant Earthquake Sources 8/1/90 12/18/91 | 5/18/92 1/13/93
8.3.1.17.3.1, R1 | Relevant Earthquake Sources 2/18/94
8.3.1.17.3.2 Underground Nuclear Explosion Sources Out Year — Under Development
83.1.17.3.3.1 Ground Motion from Regional Earthquakes 4/21/94
8.3.1.17.3.3.2 | Ground Motion from Underground Nuclear Explosions 2/2/94 9/6/94 12/22/94
83.1.17.34 Effects of Local Site Geology on Surface and Subsurface |7/6/90 11/14/91 | 6/8/92 1/11/93
Motions
8.3.1.17.35 Ground Motion at the Site from Controlling Seismic 10/4/90 71/9/93 11/2/93
Events
8.3.1.17.3.6 Probabilistic Seismic Hazards Analyses 10/17/94
8.3.1.174.1 Historical and Current Seismicity 10/17/89 9/17/90 5/14/91 11/1/93
8.3.1.17.4.1, R1 | Historical and Current Seismicity 11/16/93 11/9/94 2/17/95
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Study Plan Status (Page 10 of 11)

Submitted | Approved | Reviewed Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO® | YMSCO® NRC® Nv¢
8.3.1.17.4.2 Location and Recency of Faulting Near the Prospective 12/6/88 5/22/89 11/24/89 5/29/90
Surface Facilities
8.3.1.17.43 Quaternary Faulting Within 100 km of Yucca Mountain, 3/25/92 1/21/93 9/2/93 3/3/94
Including the Walker Lane ’
8.3.1.174.4 Quaternary Faulting Proximal to the Site Within 8/3/92 3/18/93 9/2/93
Northeast-Trending Fault Zones
8.3.1.17.4.5 Detachment Faults at or Proximal to Yucca Mountain 5/1/90 7/20/92 2/1/93 1/24/94
8.3.1.174.6 Quaternary Faulting Within the Site Area 10/14/88 1/23/91 10/3/91 1/13/93
8.3.1.17.4.7 Subsurface Geometry and Concealed Extensions of
Quaternary Faults at Yucca Mountain No Study Plan to be Developed
8.3.1.174.8 Stress Field Within and Proximal to the Site Area 2/27/95
8.3.1.174.9 Tectonic Geomorphology of the Yucca Mountain Region No Study Plan to be Developed
8.3.1.17.4.10 Geodetic Leveling 3/30/90 1/18/91 10/4/91 2/1/93
8.3.1.174.11 Characterization of Regional Lateral Crustal Movement No Study Plan to be Developed
8.3.1.17.4.12 Tectonic Models and Synthesis 4/30/93 11/18/94 | 2/6/95
8.3.1.20.1.1 Characterization of the Altered Zone 1/30/95
8.3.3.2.2.1 Seal Material Properties Development Out Year — Under Development
8.3.3.2.2.3 In Situ Testing of Seal Components 9/16/94
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Submitted | Approved | Reviewed | Reviewed
Study Plan to by by by
Number Study Plan Title YMSCO* | YMSCO® NRC* NV¢

834241 Characterization of the Chemical and Mineral Changes in | 8/8/94

the Postemplacement Environment
8.34.24.2 Hydrological Properties of Waste Package Environment 12/20/93 2/27/95
8.34.24.2, R1 |Hydrological Properties of Waste Package Environment 2/28/95
834243 Characterization of the Geomechanical Attributes for the | 6/28/89 12/11/92 | 4/21/93

Waste Package Environment
8.34.244 Engineered Barrier System Field Tests 7/9/93
834245 Effects of Man-Made Materials on Water Chemistry 4/28/94

* Submitted to YMSCO and under review.

® Completed YMSCO review.

¢ Completed NRC initial review with no objections.
¢ Received comments from State of Nevada,

Cl# L4OdHY SSTIAD0Yd
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GLOSSARY

Accessible environment means the atmosphere, the land surface, surface water, oceans, and
the portion of the lithosphere that is outside the controlled area.

Barrier means any material or structure that prevents or substantially delays the movement of
water or radionuclides.

Boiling water reactor (BWR) means a nuclear reactor system that uses boiling water in the
primary cooling system. Steam from the primary cooling system turns turbines to generate
electricity.

Borehole means a hole made with a drill, auger, or other tools for exploring strata in search
of minerals, supplying water for blasting, emplacing waste, proving the position of old
workings or faults, or releasing accumulations of gas or water. Boreholes include core holes,
dry-well-monitoring holes, waste-emplacement boreholes, and test holes for geophysical or
ground-water characterization,

Closure means final backfilling of the remaining open operational areas of the underground
facility and boreholes after the termination of waste emplacement, culminating in the sealing
of shafts.

Confinement as it pertains to radioactivity, means the retention of radioactive material within
some specified bounds. Confinement differs from containment in that there is no absolute
physical barrier in the former.

Containment means the confinement of radioactive waste within a designated boundary.

Controlled area means a surface location, to be marked by suitable monuments, extending
horizontally no more than 10 kilometers in any direction from the outer boundary of the
underground facility, and the underlying subsurface, which area has been committed to use as
a geologic repository and from which incompatible activities would be prohibited before and
after permanent closure.

Degradation means the general lowering of the surface of the land by erosive processes,
especially by the removal of material by flowing water.

Disposal means the emplacement in a repository of high-level radioactive waste, spent
nuclear fuel, or other highly radioactive material with no foreseeable intent of recovery,
whether or not such emplacement permits the recovery of such waste, and the isolation of
such waste from the accessible environment.

Drift means a horizontal or nearly horizontal, mined passageway.
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Emplacement means the act of placing waste containers in prepared positions. For the
proposed repository at Yucca Mountain, two methods are currently being considered:
emplacement of a single waste container in a shallow vertical borehole in the floor of the
emplacement drift or emplacement of multiple waste containers in long horizontal boreholes
in the wall of the drift.

Engineered barrier system means the manmade components of a disposal system designed
to prevent the release of radionuclides from the underground facility or into the geohydrologic
setting. Such term includes the radioactive-waste form, radioactive-waste canisters, materials
placed over and around such canisters, any other components of the waste package, and
barriers used to seal penetrations in and into the underground facility.

Environmental impact statement means the document required by Section 102(2)(C) of the
National Environmental Policy Act of 1969. Sections 114(a) and 114(f) of the Nuclear Waste
Policy Act of 1982 include certain limitations on the National Environmental Policy Act
requirements as they apply to the preparation of an environmental impact statement for the
development of a repository at a characterized site.

Exploratory studies facility means a facility constructed for the purpose of performing
underground studies during site characterization.

Fault means a fracture or a zone of fractures along which there has been displacement of the
sides relative to one another parallel to the fracture or zone of fractures.

Flow path means the theoretical line that ground water follows in moving from a recharge
area to a discharge area.

Flux means the ratio of the volume of fluid per unit area per unit time. Also known as
specific discharge.

Geologic repository means a system, requiring licensing by the NRC, that is intended to be
used, or may be used, for the disposal of radioactive waste in excavated geologic media. A
geologic repository includes (1) the geologic-repository operations area and (2) the portion of
the geologic setting that provides isolation of the radioactive waste and is located within the
controlled area.

Ground-water flux means the rate of ground-water flow per unit area of porous or fractured
media measured perpendicular to the direction of flow.

Ground-water travel time means the time required for a unit volume of ground water to
travel between two locations. The travel time is the length of the flow path divided by the
velocity, where velocity is the average ground-water flux passing through the cross-sectional
area of the geologic medium through which flow occurs, perpendicular to the flow direction,
divided by the effective porosity along the flow path. If discrete segments of the flow path
have different hydrologic properties, the total travel time will be the sum of the travel times
for each discrete segment.
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Guidelines means Part 960 of Title 10 of the Code of Federal Regulations—General
Guidelines for the Recommendation of Sites for Nuclear Waste Repositories.

High-level radioactive waste means (1) the highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing
and any solid material derived from such liquid waste that contains fission products in
sufficient concentrations; and (2) other highly radioactive material that the Nuclear Regulatory
Commission, consistent with existing law, determines by rule requires permanent isolation.

Issue means a question relating to the performance of the mined geologic disposal system that
must be resolved to demonstrate compliance with the applicable Federal regulations (including
10 CFR Part 60, 10 CFR Part 960, 40 CFR Part 191, and 10 CFR Part 20). See Sec-

tion 8.1.1.

Isolation means inhibiting the transport of radioactive material so that the amounts and
concentrations of this material entering the accessible environment will be kept within
prescribed limits.

License application means an application for a license from the U.S. Nuclear Regulatory
Commission to construct a repository.

Mined geologic disposal system (MGDS) means a system, requiring licensing by the U.S.
Nuclear Regulatory Commission, that is used for the disposal of high-level radioactive waste
in excavated geologic media. It is synonymous with "geologic repository."

Multibarrier system means a system of natural and engineered barriers, operating
independently or relatively independently, that acts to contain and isolate the waste.

Multipurpose canister means a sealed, metallic container holding multiple spent nuclear fuel
assemblies in a dry, inert environment and overpacked separately and uniquely for the various
system elements of storage, transportation, and disposal.

National Environmental Policy Act means the Federal statute that is the national charter for
protection of the environment. The Act is implemented by procedures issued by the Council
on Environmental Quality. These procedures ensure that environmental information is
available to public officials and citizens before Federal decisions are made and before Federal
actions are taken. The National Environmental Policy Act of 1969 appears at 42 USC 4321
et seq.

Natural barrier means the physical, mechanical, chemical, and hydrologic characteristics of
the geologic environment that individually and collectively act to minimize or preclude
radionuclide transport.

Natural system means a host rock suitable for repository construction and waste

emplacement and the surrounding rock formations. It includes natural barriers that provide
containment and isolation by limiting radionuclide transport through the geohydrologic
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environment to the biosphere and provide conditions that will minimize the potential for
human interference in the future.

Notice of intent means a notice published in the Federal Register that an environmental
impact statement will be prepared and considered by a Federal agency. The notice is required
by the National Environmental Policy Act implementing procedures. The notice must
describe the proposed action and possible alternatives; describe the agency’s proposed scoping
process including whether, when, and where any scoping meeting will be held; and state the
name of an agency official who can answer questions about the proposed action and the
environmental impact statement.

Nuclear Waste Policy Act means the Nuclear Waste Policy Act of 1982, as amended,
42 USC 10101, et seq.

Overpack means a structural component used to hold and protect a multi-purpose canister so
that the combination meets the Nuclear Regulatory Commission requirements for its
application. There are several types of overpacks: (1) for transportation under 10 CFR

Part 71; (2) for transfer under '10 CFR Part 72; (3) for storage under 10 CFR Part 72; and
(4) for disposal under 10 CFR Part 60. An overpack is designed for its particular use in
conjunction with a multi-purpose canister.

Perched ground water means unconfined ground water separated from an underlying body
of ground water by an unsaturated zone. Its water table is a perched water table. Perched
ground water is held up by a perching bed whose permeability is so low that water
percolating downward through it is not able to bring water in the underlying unsaturated zone
above atmospheric pressure.

Performance assessment means any analysis that predicts the behavior of a system or system
component under a given set of constant and/or transient conditions. Performance
assessments will include estimates of the effects of uncertainties in data and modeling.
Postclosure means the period of time after the closure of the geologic repository.

Preclosure means the period of time before and during the closure of the geologic repository.

Pressurized water reactor (PWR) means a reactor system that uses pressurized water in the
primary cooling system. Steam formed in a secondary cooling system is used to turn turbines
to generate electricity.

Pre-waste-emplacement means before the authorization of repository construction by the
Nuclear Regulatory Commission.

Radioactive waste or "waste" means high-level radioactive waste and other radioactive
materials, including spent nuclear fuel, that are received for emplacement in a geologic
repository.
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Repository construction means all excavation and mining activities associated with the
construction of shafts, shaft stations, rooms, and necessary openings in the underground
facility, preparatory to radioactive-waste emplacement, as well as the construction of
necessary surface facilities, but excluding site-characterization activities.

Saturated zone means that part of the Earth’s crust beneath the water table in which all
voids, large and small, are ideally filled with water under pressure greater than atmospheric.

Seismic means pertaining to, characteristic of, or produced by earthquakes or earth vibrations.

Site means a potentially acceptable site or a candidate site, as appropriate, until such time as
the controlled area has been established, at which time the site and the controlled area are the
same.

Site characterization means activities, whether in the laboratory or in the field, undertaken to
establish the geologic conditions and the ranges of the parameters of a candidate site relevant
to the location of a repository, including borings, surface excavations, excavations of
exploratory shafts, limited subsurface lateral excavations and borings, and in situ testing
needed to evaluate the suitability of a candidate site for the location of a repository, but not
including preliminary borings and geophysical testing needed to assess whether site
characterization should be undertaken.

Sorption is a term including both adsorption and absorption, and means the binding, on a
microscopic scale, of one substance to another, such as by adsorption or ion exchange. In
this document, the word is especially used for the sorption of dissolved radionuclides onto
aquifer solids or waste-package materials by means of close-range chemical or physical
forces.

Spent nuclear fuel means fuel that has been withdrawn from a nuclear reactor following
irradiation, the constituent elements of which have not been separated by reprocessing.

Stakeholders means individuals or organizations who have an important, ongoing interest in
the service and service quality of the Office of Civilian Radioactive Waste Management.

Stoichiometry means (1) the application of the laws of definite proportions and of the
conservation of matter and energy to chemical activity; (2) the quantitative relationship
between constituents in a chemical reaction.

Substantially complete containment means (1) by virtue of the intrinsic properties and
design of the waste package components subjected to the range of conditions anticipated in
the underground facility, 80 percent or more of the waste packages will retain all their
radioactivity for a containment period of 1,000 years after permanent closure of the
repository; (2) at any time during the containment period, at least 99 percent of the
radioactivity resulting from the original waste emplaced in the underground facility will be
retained within the set of waste packages; (3) any releases from the waste packages that occur
during the containment period should be gradual such that releases from the engineered
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barrier system in any year during this period should not exceed one part in 100,000 of the
total inventory of radionuclide activity present in the geologic repository system in that year.

Surface facilities means repository support facilities within the restricted area.

Systems engineering systemically applies science and engineering principles to control a
complex total system development effort for the purpose of achieving an optimum balance of
all system elements. It is a process that transforms and integrates operational needs and
requirements into a description of system requirements to maintain the overall system
effectiveness.

Thermal loading means the application of heat to a system, and is usually measured in terms
of watt density. The thermal loading for a repository is the watts per acre produced by the
radioactive waste in the active disposal area.

Unsaturated zone means the zone between the land surface and the water table. Generally,
water in this zone is under less than atmospheric pressure, and some of the voids may contain
air or other gases at atmospheric pressure. Beneath flooded areas or in perched water bodies,
the water pressure locally may be greater than atmospheric.

Waste package means the waste form and any containers, shielding, packing, and other
sorbent materials immediately surrounding an individual waste container.

10 CFR Part 60 means the Nuclear Regulatory Commission regulation, titled "Disposal of
High-Level Radioactive Waste in Geologic Repositories,” that sets forth technical
requirements governing development of a permanent geologic repository for spent nuclear fuel
and high-level radioactive waste.

10 CFR Part 960 means the Department of Energy regulation, titled "General Guidelines for
the Recommendation of Sites for Nuclear Waste Repositories," that establishes guidelines to
compare sites and select a site for recommendation to the President for development of a
geologic repository.
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for dissemination of nonclassified scientific and technical information prepared from research
sponsored by DOE, or the National Technical Information Service in Springfield, Virginia.
These documents may be ordered from:
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Post Office Box 62

Oak Ridge, TN 37831

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161
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Scientific and Technical Information.
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Denver, Colorado.

Anderson, L. and R. Klinger, in prep. Preliminary Evaluation of the Bare Mountain Fault
Zone, Tarantula Canyon, Nye County, Nevada, prepared for inclusion in a USGS
Circular.

Andrews, R. W., T. F. Dale, and J. A. McNeish, 1994. Total System Performance Assessment
- 1993: An Evaluation of the Potential Yucca Mountain Repository,
B00000000-01717-2200-00099, Revision 01, Civilian Radioactive Waste Management
System Management and Operating Contractor, INTERA, Inc., Las Vegas, Nevada.

Arnold, B. W, S. J. Altman, T. H. Robey, R. W. Barnard, and T. J. Brown, in prep.
Unsaturated-Zone Fast-Path Flow Calculations for Yucca Mountain Groundwater
Travel Time Analyses (GWTT-94), Sandia National Laboratories, Albuquerque, New
Mexico.

I-1



PROGRESS REPORT #12

Auer and Rosenberg, in prep. Untitled, regarding preliminary results on convection of pore
air that can circulate over much larger scales.

Austin, W. G. and P. M. Thompson, 1994. "In Situ Stress Determination Research Study," in
Proceedings of High Level Radioactive Waste Management Fifth Annual International
Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society,

La Grange Park, Illinois, Vol. 4, pp. 2429-2436.

Barnard, R. W., M. L. Wilson, H. A. Dockery, J. H. Gauthier, P. G. Kaplan, R. R. Eaton,
F. W. Bingham, and T. H. Robey, 1992. TSPA 1991: An Initial Total-System
Performance Assessment for Yucca Mountain, SAND91-2795, Sandia National
Laboratories, Albuquerque, New Mexico.

Barr, G. E., R. L. Hunter, E. Dunn, and A. L. Flint, 1995. Scenarios Constructed for
Nominal Flow in the Presence of a Repository at Yucca Mountain and Vicinity,
SAND92-2186, Sandia National Laboratories, Albuquerque, New Mexico.

Benson, L. V. and P. W. McKinley, 1985. Chemical Composition of Ground Water in the
Yucca Mountain Area, Nevada, 1971-1984, Open-File Report 85-484, U.S. Geological
Survey, Denver, Colorado, 10 pp.

Brechtel, C. E., in prep. Geotechnical Characterization of the North Ramp of the Exploratory
Studies Facility, Sandia National Laboratories, Albuquerque, New Mexico.

Brenner and Quade, in prep. Untitled, study to determine how various Kinds of mollusks
store radiocarbon information.

Bruno, J. and P. Sellin, 1992. Unknown title, on radionuclide solubilities to be used in
SKB 91, SKB Technical Report 92-13, Swedish Nuclear Fuel and Waste Management
Company, Aspd, Sweden.

Bruton, C. J., 1994. Solubility-Limited Concentrations and Aqueous Speciation of U, Pu, Np,
Am and Tc: Comparison Between Results of Bruno and Sellin (1992) and Calculations
Using GEMBOCHS (version R16), Letter Report dated 12/4/94, Lawrence Livermore
National Laboratory, Livermore, California.

Bruton, C. J., W. E. Glassley, and W. L. Bourcier, 1994. "Field Based Tests of Geochemical
Modeling Codes: New Zealand Hydrothermal System," in Proceedings, Vol. 333,
pp. 617-624, Materials Research Society, Pittsburgh, Pennsylvania.

Buesch, D. C., R. P. Dickerson, R. M. Drake, and R. W. Spengler, 1994. "Integrated
Geology and Preliminary Cross Section Along the North Ramp of the Exploratory
Studies Facility, Yucca Mountain," in Proceedings of High Level Radioactive Waste
Management Fifth Annual International Conference, Las Vegas, Nevada, May 22-26,
1994, American Nuclear Society, La Grange Park, Illinois, Vol. 2, pp. 1055-1065.

I-2



PROGRESS REPORT #12

Buesch, D. C., R. W. Spengler, T. C. Moyer, and J. K. Geslin, in prep. Revised Strati-
graphic Nomenclature and Macroscopic Identification of Lithostratigraphic Units of
the Paintbrush Group Exposed at Yucca Mountain, Nevada, Open-File Report 94-469,
U.S. Geological Survey, Denver, Colorado.

Buscheck, T. A., D. G. Wilder, and J. J. Nitao, 1993a. "Large-Scale In Situ Heater Tests for
Hydrothermal Characterization of Yucca Mountain," in Proceedings of High Level
Radioactive Waste Management Fourth Annual International Conference, Las Vegas,
Nevada, April 26-30, 1993, American Nuclear Society, LaGrange Park, Illinois, Vol. 2,
pp. 1854-1872; also UCRL-JC-112445, Lawrence Livermore National Laboratory,
Livermore, California

Buscheck, T. A., D. G. Wilder, and J. J. Nitao, 1993b. "Repository-Heat-Driven
Hydrothermal Flow at Yucca Mountain, Part II: Large-Scale In Situ Heater Tests,"
Nuclear Technology, Vol. 104, No. 3, pp. 449-471.

Buscheck, T. A., J. J. Nitao, and S. F. Saterlie, 1994. "Evaluation of Thermo-Hydrological
Performance in Support of the Thermal Loading Systems Study", in Proceedings of
High Level Radioactive Waste Management Fifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Ilinois, Vol. 1, pp. 592-610; also UCRL-JC-115352, Lawrence Livermore National
Laboratory, Livermore, California.

Cardenas-Garcia and Severson, in prep. An Assessment of Optical, Non-Contact and
Automated Experimental Techniques for Topographical Mapping of Object Surfaces,
Open-File Report, U.S. Geological Survey, Denver, Colorado.

Carey, J. W. and D. L. Bish, 1994. "Enthalpy of Hydration of Cation-Exchanged
Clinoptilolite," in EOS, Transactions, American Geophysical Union Fall Meeting,
November 1, 1994.

Carey, J. W. and D. L. Bish, in prep.[a]. Untitled, on the behavior of water in clinoptilolite
as a function of temperature and pressure, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Carey, J. W. and D. L. Bish, in prep.[b]. "Partial and Molar Enthalpy of Hydration of
Clinoptitolite," submitted to the Clay Minerals Society Annual Meeting.

Carey, J. W. and D. L. Bish, in prep.[c]. "Equilibrium in the Clinoptilolite-H,O System,"
submitted to American Mineralogist.

Carlos, B. A., 1994. Field Guide to Fracture-Lining Minerals at Yucca Mountain, Nevada,
LA-12803-MS, Los Alamos National Laboratory, Los Alamos, New Mexico.

I-3



PROGRESS REPORT #12

Carlos, B. A., in prep. "Fracture Coatings in Topopah Spring Tuff along Drill Hole Wash,"
for presentation at the High Level Radioactive Waste Management Sixth Annual
International Conference, Las Vegas, Nevada, April 30-May 5, 1995.

Carlos, B. A., S. J. Chipera, and M. G. Snow, in prep.[a]. "Multiple Episodes of Zeolite
Deposition in Fractured Silicic Tuff,” for submittal to the August 1995 8th International
Symposium on Water/Rock Interaction.

Carlos, B.A. et al, in prep.[b]. Distribution and Chemistry of Fracture-Lining Minerals,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Chesnut, D. A., 1994a. "Dispersivity in Heterogeneous Permeable Media," in Proceedings of
High Level Radioactive Waste Management Fifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Illinois, Vol. 4, pp. 1822-1841.

Chesnut, D. A., 1994b. "Groundwater Flux, Travel Time, and Radionuclide Transport,” in
Proceedings, 18th International Symposium on the Scientific Basis for Nuclear Waste
Management, Kyoto, Japan, October 23-27, 1994, Materials Research Society,
Pittsburgh, Pennsylvania.

Chipera, S. J., D. T. Vaniman, B. A. Carlos, D. L. Bish, 1995. Mineralogic Variation in Drill
Core UE-25 UZ#16, Yucca Mountain, Nevada, LA-12810-MS, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Chipera, S. J. and D. L. Bish, in prep. Thermodynamic Modeling of the Clinoptilolite to
Analcime Transition, Los Alamos National Laboratory, Los Alamos, New Mexico.

Church, H. W., B. D. Zak, and Y. E. Behl, in prep. Preliminary Evaluation of Techniques for
Transforming Regional Climate Model Output to the Potential Repository Site in
Support of Yucca Mountain Future Climate Synthesis, SAND94-2586, Sandia National
Laboratories, Albuquerque, New Mexico.

Ciesnik, M., J. Curtis, A. Flint, D. Hampton, and F. Thamir, 1995. Basic Data Report on
Core Experiments, Analysis Paper, U.S. Geological Survey, Denver, Colorado.

Clark, D. L., in prep. Untitled, Letter Report on the status of Pu(IV) colloid studies,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Clark, D. L., T. W. Newton, P. D. Palmer, B. D. Zwick, 1995. “C and O NMR Binding
Constant Studies of Uranyl Carbonate Complexes in Near-Neutral Aqueous Solution,
LA-12897-MS, Los Alamos National Laboratory, Los Alamos, New Mexico.

Clark, D. L., J. C. Gordon, and M. P. Neu, in prep. Untitled, Letter Report on technetium
chemistry under environmental conditions, Los Alamos National Laboratory,
Los Alamos, New Mexico.



PROGRESS REPORT #12

Coe, J.A,, P. A. Glancy, and J. W. Whitney, 1995. Volumetric Analysis and Hydrologic
Characterization of a Modern Debris Flow near Yucca Mountain, Nevada,
U.S. Geological Survey Administrative Report

Cohen, A., K. Karasaki, and B. Freifeld, 1994. "Integrated Hydrogeologic Characterization of
a Fractured Granitic Formation," in EOS, Transactions, American Geophysical Union
Fall Meeting, November 1, 1994.

Conca, J. L. and L R. Triay, in prep. Report on Validity of Batch Sorption Data to Describe
Se Transport through Unsaturated Tuff, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Connors, K. A., D. C. Noble, S. D. Bussey, and S. I. Weiss, 1993. "Initial Gold Contents of
Silicic Volcanic Rocks: Bearing on the Behavior of Gold in Magmatic Systems,"
Geology, Vol. 21, pp. 937-940.

Costin, L. S., in prep. Draft Thermal Testing Program for the Program Approach,
SLTR95-0001, Sandia National Laboratories, Albuquerque, New Mexico.

Criss, R.E. and H.P. Taylor, Jr., 1986. "Meteoric-hydrothermal Systems," in Stable Isotopes
in High Temperature Geological Processes: Mineralogical Society of America, Reviews
in Mineralogy, (Valley, J. W., H. P. Taylor, Jr., and J. R. O’Neil, eds.), Vol. 16, p. 570.

Cromer, M. V., C. A. Rautman, and W. P. Zelinski, in prep. Geostatistical Simulation of
Rock Quality Designation (RQD) to Support Facilities Design at Yucca Mountain,
Nevada, SAND94-2119A, Sandia National Laboratories, Albuquerque, New Mexico.

Crowe, B., F. Perry, J. Geissman, L. McFadden, S. Wells, M. Murrell, J. Poths,
G. A. Valentine, L. Bowker, and K. Finnegan, 1995. Status of Volcanism Studies for
the Yucca Mountain Site Characterization Project, LA-12908-MS, Los Alamos
National Laboratory, Los Alamos, New Mexico.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), 1993. Catalog of Planned Boreholes for Surface-Based Testing
Site Characterization Activities, BAA000000-01717-3300-00002, Revision 0,
Las Vegas, Nevada.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1994a. FY 1995 Technical Implementation Plan for Each WBS Element,
TRW, Las Vegas, Nevada.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1994b. Advanced Conceptual Design Summary Report.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1994c. Analysis relating to Design Activity 1.11.3.2.

I-5



PROGRESS REPORT #12

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1994d. Repository Design Requirements Document.

CRWMS M&O (Civilian Radioactive Waste Management System Management and

Operating Contractor), 1994e. Definition of Repository Block Limits, Doc.
No. BC0000000-01717-0200-00004, Rev 00, September 1, 1994.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor) 1994f, Initial Summary Report for Repository/Waste Package Advanced
Conceptual Design, Doc. No. B00000000-01717-5705-00032, Rev 00, August 29, 1994.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor) 1994g. Multi-Purpose Canister (MPC) Implementation Program
Conceptual Design Phase Report Volume IL.A - MPC Conceptual Design Report,

Doc. No. A20000000-00811-5705-00002 Rev 00, September 1994.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor) 1994h. Letter from A. M. Segrest (Civilian Radioactive Waste Manage-
ment System Management and Operating Contractor) to R. L. Craun (Yucca Mountain
Site Characterization Office), (LV.WP.AKR.11/94.256), November 17, 1994, regarding
Testing Strategy for Substantially Complete Container.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor) 1994i. Systems Study Report.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1995a. Controlled Design Assumptions Document, Doc. No. B0O000000O-
01717-4600-00032, Rev 01A, March 1995.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1995b. Analysis of MPC Weight, Dimensional Envelope, and
Configuration Requirements, Doc. No. BB0000000-01717-0200-00003 Rev 00,

March 3, 1995.

CRWMS M&O (Civilian Radiocactive Waste Management System Management and Operating
Contractor), 1995c. Analysis of Degradation Due to Water and Gases in MPC, Doc.
No. BB0000000-01717-0200-00005 Rev 00, March 28, 1995.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), 1995d. Waste Package Cost Estimate Status Report, Doc.
No. BB0000000-01717-5703-00002 Rev 00, March 13, 1995.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), 1995e. Waste Package Closure Technical Requirements
Document, Doc. No. BB0000000-01717-4600-00005 Rev 00, February 14, 1995.



PROGRESS REPORT #12

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[a). 1996 Technical Implementation Plans, TRW, Las Vegas,
Nevada

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[b]. Total System Performance Assessment - 1995: An Evaluation
of the Potential Yucca Mountain Repository, Doc. No. B00000000-0717-2200-00136,
TRW, Las Vegas, Nevada.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), in prep.[c]. Topical Report YMP/TR-003-NP: Seismic
Design Methodology for a Geologic Repository at Yucca Mountain,

DI: BC0000000-01717-5705-00010 Rev 00, TRW, Las Vegas, Nevada

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor) in prep.[d]. Repository Data Needs Document.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[e]. Untitled, report summarizing current efforts on thermal/
mechanical stratigraphy.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), in prep.[f]. Waste Emplacement Management Evaluation.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), in prep.[g]. Definition of the Potential Repository Block,
Doc. No. BCO000000-01717-5705-00009.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[h]. Repository Thermomechanical Analysis Report

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[i]. Ground Support Evaluation for Emplacement Drifts

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), in prep.[jl. Repository Heating and Cooling Scoping Analysis
Report, Doc. No. BC0O000000-01717-5705-00007.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[k]. Analysis of MPC Access Requirements for Addition of Filler
Materials, Doc. No. BB0O000000-01717-0200-00006 Rev 00.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[m]. Long-Term Criticality Control Issues Jor the MPC, Doc.
No. BB0000000-01717-0200-00007 Rev 00.



PROGRESS REPORT #12

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[n]. Analysis of MPC Key Components Material Requirements,
Doc. No. BB0000000-01717-0200-00008 Rev 00.

CRWMS M&O (Civilian Radioactive Waste Management System Management and
Operating Contractor), in prep.[o]. Waste Package Conceptual Design Report,
Doc. No. BBA000000-01717-5705-00006 Rev 00.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), in prep.[p]. Waste Package Design Basis Fuel Analysis, Coc. No.
B00000000-01717-0200-00121, Rev 01.

Curtis, D. B., J. Fabryka-Martin, P. Dixon, R. Aguilar, J. Cramer, 1994, "Radionuclide
Release Rates from Natural Analogues of Spent Nuclear Fuel," in Proceedings of High
Level Radioactive Waste Management Fifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Illinois, Vol. 4, pp. 2228-2236.

Czarnecki, J. B., G. M. O’Brien, P. H. Nelson, J. H. Sass, P. H. Nelson, J. W. Bullard, and
A L. Flint, 1994. "Is there perched water under Yucca Mountain in borehole
USW G-29," in EOS, Transactions, American Geophysical Union Fall Meeting,
November 1, 1994, Vol. 75, No. 44, pp. 249-250.

Danko, G. and P. Mousset-Jones, 1993. "Modeling of the Ventilation for Emplacement Drift
Re-Entry and Rock Drying," in Proceedings of High Level Radioactive Waste
Management Fourth Annual International Conference, Las Vegas, Nevada, April 26-30,
1993, American Nuclear Society, La Grange Park, Illinois, Vol. 1, pp. 590-599.

Datta Gupta, A., D. W. Vasco, J. C. S. Long, and S. Vomvoris, 1994. "Stochastic Modeling
of Spatial Heterogeneities Conditioned to Hydraulic and Tracer Tests," in Proceedings
of High Level Radioactive Waste Management Fifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Illinois, Vol. 4, pp. 2624-2632.

DOE (U.S. Department of Energy), 1986. Final Environmental Assessment: Yucca Mountain
Site, Nevada Research and Development Area, Nevada, DOE/RW-0073, Office of
Civilian Radioactive Waste Management, Washington, D.C.

DOE (U.S. Department of Energy), 1987. "Project Management System," DOE Order 4700.1,
March 6, 1987.

DOE (U.S. Department of Energy), 1988. Site Characterization Plan: Yucca Mountain Site,

Nevada Research and Development Area, Nevada, DOE/RW-0199, Office of Civilian
Radioactive Waste Management, Washington, D.C.

I-8



PROGRESS REPORT #12

DOE (U.S. Department of Energy), 1990. Yucca Mountain Project Q-List, YMP/90-55,
Revision 2, Yucca Mountain Site Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1992a. Progress Report on the Scientific Investigation
Program for the Nevada Yucca Mountain Site, Number 6, DOE/RW-0307P-6, Office of
Civilian Radioactive Waste Management, Washington, D.C.

DOE (U.S. Department of Energy), 1992b. Site Characterization Progress Report: Yucca
Mountain, Nevada, Number 7, DOE/RW-0307P-7, Office of Civilian Radioactive Waste
Management, Washington, D.C.

DOE (U.S. Department of Energy), 1992c. Quality Assurance Requirements and Description,
DOE/RW/0333P, Revision 1, Office of Civilian Radioactive Waste Management,
Washington, D.C.

DOE (U.S. Department of Energy), 1993a Repository Design Requirements Document,
YMP/CM-0023, Revision 0, Yucca Mountain Site Characterization Office, Las Vegas,
Nevada.

DOE (U.S. Department of Energy), 1993b. Evaluation of the Potentially Adverse Condition
"Evidence of Extreme Erosion during the Quaternary Period" at Yucca Mountain,
YMP/92-41-TPR, Yucca Mountain Site Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1993c. Site Characterization Progress Report: Yucca
Mountain, Nevada, Number 8, DOE/RW-0423, Office of Civilian Radioactive Waste
Management, Washington, D.C.

DOE (U.S. Department of Energy), 1993d. Yucca Mountain Project Management Control
(MC)-List, YMP/93-17, Revision 0, Yucca Mountain Site Characterization Office,
Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1994a. Civilian Radioactive Waste Management Program
Plan, DOE/RW-0458, 3 Volumes, Office of Civilian Radioactive Waste Management,
Washington, D.C.

DOE (U.S. Department of Energy), 1994b. Project Technical Implementation Plan Fiscal
Year 1995, Revision 0, Yucca Mountain Site Characterization Office, Las Vegas,
Nevada.

DOE (U.S. Department of Energy), 1994c. Site Characterization Progress Report: Yucca
Mountain, Nevada, Number 10, DOE/RW-0450, Office of Civilian Radioactive Waste
Management, Washington, D.C.

DOE (U.S. Department of Energy), 1994d. Mined Geological Disposal System Requirements
Document, DOE/RW-0404P, Revision 1, Office of Civilian Radioactive Waste
Management, Washington, D.C.



PROGRESS REPORT #12

DOE (U.S. Department of Energy), 1994e. Engineered Barrier Design Requirements
Document, YMP/CM-0024, Revision 0/ICN-1, Yucca Mountain Site Characterization
Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1994f. Surface-Based Testing Facilities Requirements
Document, YMP/CM-0022, Revision 1, Yucca Mountain Site Characterization Office,
Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1994g. T opical Report YMP/TR-002-NP: Methodology
to Assess Fault Displacement and Vibratory Ground Motion Hazards at Yucca
Mountain, Yucca Mountain Site Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1994h. Letter from S. J. Brocoum (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
M. J. Bell (U.S. Nuclear Regulatory Commission), November 9, 1994, regarding
Topical Report on "Methodology to Assess Fault Displacement and Vibratory Ground
Motion Hazards at Yucca Mountain."

DOE (U.S. Department of Energy), 1994i. Letter from R. A. Milner (Office of Civilian
Radioactive Waste Management) to J. J. Holonich (U.S. Nuclear Regulatory
Commission), August 22, 1994, transmitting the Topical Report Annotated Outline for
Seismic Design Methodology for a Geologic Repository at Yucca Mountain.

DOE (U.S. Department of Energy), 1994j. Letter from S. J. Brocoum (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
J. 1. Holonich (U.S. Nuclear Regulatory Commission), October 7, 1994, regarding
Resolution of Site Characterization Analysis (SCA) Question 53.

DOE (U.S. Department of Energy), 1994k. Letter from R. A. Milner (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
1. T. Holonich (U.S. Nuclear Regulatory Commission), October 11, 1994, regarding
submittal of the administrative record with respect to Site Characterization Analysis
Comment 101.

DOE (U.S. Department of Energy), 1994m. Letter from S. J. Brocoum (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
J. T. Holonich (U.S. Nuclear Regulatory Commission), November 23, 1994, regarding
resolution of Site Characterization Analysis (SCA) Question 37.

DOE (U.S. Department of Energy), 1994n. Letter from S. J. Brocoum (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
1. J. Holonich (U.S. Nuclear Regulatory Commission), December 2, 1994, regarding
Resolution of Site Characterization Analysis (SCA) Question 35.

1-10



PROGRESS REPORT #12

DOE (U.S. Department of Energy), 19940. Letter from D. A. Dreyfus (Office of Civilian
Radioactive Waste Management) to R. M. Bernero (U.S. Nuclear Regulatory
Commission), November 14, 1994, providing response to NRC concerns with Quality
Assurance Program.

DOE (U.S. Department of Energy), 1994p. Site Environmental Report for Calendar Year
1993, Yucca Mountain Site, Nye County, Nevada, Yucca Mountain Site Characterization
Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1995a. Civilian Radioactive Waste Management System
Requirements Document, Revision I, Doc. No. A00000000-00811-1708-00003, Office
of Civilian Radioactive Waste Management, Washington, D.C.

DOE (U.S. Department of Energy), 1995b. Site Design and Test Requirements Document,
YMP/CM-0021, Revision I/ICN-1, Yucca Mountain Site Characterization Office,
Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1995c. Exploratory Studies Facility Design Require-
ments, YMP/CM-0019, Revision I/ICN-1, Yucca Mountain Site Characterization
Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1995d. Letter Report from D. A. Dreyfus (Office of
Civilian Radioactive Waste Management) to R. M. Bernero (U.S. Nuclear Regulatory
Commission), March 14, 1995, enclosing Regulatory Compliance Review Report.

DOE (U.S. Department of Energy), 1995e. OCRWM Baseline Change Proposal,
BCP-00-94-0005, Office of Civilian Radioactive Waste Management, Washington, D.C.,

DOE (U.S. Department of Energy), 1995f. Site Characterization Program Baseline,
YMP/CM-0011, Revision 13, Yucca Mountain Site Characterization Office, Las Vegas,

Nevada.

DOE (U.S. Department of Energy), 1995g. Technical Basis Report for Surface Character-
istics, Preclosure Hydrology, and Erosion, YMP/TBR-0001, Yucca Mountain Site
Characterization Office, Las Vegas, Nevada,

DOE (U.S. Department of Energy), 1995h. Mined Geologic Disposal System License
Application Annotated Outline, Revision 0, YMP 94-05, Yucca Mountain Site
Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1995i. Letter from S. J. Brocoum (Office of Civilian
Radioactive Waste Management, Yucca Mountain Site Characterization Office) to
M. J. Bell (U.S. Nuclear Regulatory Commission), March 16, 1995, regarding Topical
Report "Methodology to Assess Fault Displacement and Vibratory Ground Motion
Hazards at Yucca Mountain."

I-11



PROGRESS REPORT #12

DOE (U.S. Department of Energy), 1995j. Letter from R. A. Milner (Office of Civilian
Radioactive Waste Management) to J. J. Holonich (U.S. Nuclear Regulatory
Commission), January 26, 1995, providing a revised annotated outline for Seismic
Topical Report II and addressing NRC concerns.

DOE (U.S. Department of Energy, 1995k. QA Classification and Implementation Plan,
YMP/94-03Q, Yucca Mountain Site Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), 1994m. Site Characterization Progress Report: Yucca
Mountain, Nevada, Number 11, DOE/RW-0463, Office of Civilian Radioactive Waste
Management, Washington, D.C.

DOE (U.S. Department of Energy), in prep.[a]. Technical Basis Report for Preclosure
Radiological Safety, Yucca Mountain Site Characterization Office, Las Vegas, Nevada.

DOE (U.S. Department of Energy), in prep.[bl. Environmental Monitoring and Mitigation
Plan Progress Report.

Durrani, B. A. and M. C. Walck, 1994. Near-Surface Velocity Modeling at Yucca Mountain
Using Borehole and Surface Records from Underground Nuclear Explosions, SAND9%4-
2214A, Sandia National Laboratories, Albuquerque, New Mexico.

Einziger, R. E., 1994. "Preliminary Spent LWR Fuel Oxidation Source Term Model", in
Proceedings of High Level Radioactive Waste Management Fifth Annual International
Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society,

La Grange Park, Tilinois, Vol. 2, pp. 554-559.

Eslinger, P. W., L. A. Doremus, D. W. Engel, T. B. Miley, M. T. Murphy, W. E. Nichols,
M. D. White, D. W. Langford, and S. J. Ouderkirk, 1993. Preliminary Total-System
Analysis of a Potential High-Level Nuclear Waste Repository at Yucca Mountain,
PNL-8444, Pacific Northwest Laboratory, Richland, Washington.

Fabryka-Martin, J., S. Wightman, W. Murphy, M. Wickham, M. Caffee, G. Nimz, J. Southon,
and P. Sharma, 1993. "Distribution of Chlorine-36 in the Unsaturated Zone at Yucca
Mountain: An Indicator of Fast Transport Paths,” in Proceedings of the Topical
Meeting on Site Characterization and Model Validation, FOCUS ’93, September 26-29,
1993, Las Vegas, Nevada, American Nuclear Society, La Grange Park, illinois.

Fabryka-Martin et al., in prep.[al. Infiltration Processes at Yucca Mountain Inferred from
Chloride and Chlorine-36 Distributions, Los Alamos National Laboratory, Los Alamos,

New Mexico.

Fabryka-Martin et al., in prep.[b]. Distribution of Chlorine-36 in Near-Surface Samples,
Los Alamos National Laboratory, Letter Report, Los Alamos, New Mexico.

I-12



PROGRESS REPORT #12

Fernandez, J. A., P. C. Kelsall, J. B. Case, and D. Heyer, 1987. Technical Basis for
Performance Goals, Design Requirements, and Materials Recommendations for the
NNWSI Repository Sealing Program, SAND84-1895, Sandia National Laboratories,
Albuquerque, New Mexico.

Fernandez, J. A., J. B. Case, and C. B. Carney, 1994. Strategy to Seal Exploratory Boreholes
in Unsaturated Tuff, SAND93-1184, Sandia National Laboratories, Albuquerque, New
Mexico.

Finsterle, S., in prep. Test Design for Determining Two-Phase Hydraulic Properties at the
Wellenberg Site, Lawrence Berkeley Laboratory Report, Draft, January 1995.

Finsterle, S. and K. Pruess, 1995a. Solving the Estimation-Identification Problem in
Two-Phase Flow Modeling, Water Resources Research.

Finsterle, S. and K. Pruess, 1995b. ITOUGH?: Solving TOUGH Inverse Problems, presented
at TOUGH Workshop 95, Berkeley, California, March 1995.

Flint and Davies, in prep. Meteorological Data for Water Years 1988-94 Jfrom Five Weather
Stations at Yucca Mountain, Nevada, U.S. Geological Survey, Denver, Colorado.

Flint and Flint, in prep. Shallow Infiltration Processes at Yucca Mountain, Nevada: Neutron
Logging (Borehole) Data 1984-1993, Open-File Report, U.S. Geological Survey,
Denver, Colorado.

Freifeld, B., K. Karasaki, and B. Levich, 1994, "Analysis of the Effect of the September 1,
1994 Mendocino Earthquake on Fracture Flow at the Raymond Field Site," in EOS,
Transactions, American' Geophysical Union Fall Meeting, November 1, 1994,

Friefeld, Karasaki, Solbau, and Coen, in prep. "Reactive Transport Studies at the Raymond
Field Site," for presentation at the High Level Radioactive Waste Management Sixth
Annual International Conference, Las Vegas, Nevada, April 30-May 5, 1995.

Gansemer, J. D. and A. Lamont, 1994. Users Guide to the Yucca Mountain Integrating
Model (YMIM) v. 2.1, UCRL-MA-1 16446, Lawrence Livermore National Laboratory,
Livermore, California.

Gansemer, J. D. and A. Lamont, in prep. "Effect of Areal Power Density and Relative
Humidity on Corrosion Resistant Container Performance," prepared for Proceedings of
High Level Radioactive Waste Management Sixth Annual International Conference,
Las Vegas, Nevada, April 30-May 5, 1995, American Nuclear Society, La Grange Park,
Illinois; also UCRL-JC-119119 PREPRINT, Lawrence Livermore National Laboratory,
Livermore, California.

I-13



PROGRESS REPORT #12

Gdowski, G. E. and H. S. Ahluwalia, in prep. Degradation Mode Survey of Titanium - Base
Alloys, Lawrence Livermore National Laboratory and Science and Engineering
Associates, Inc., Livermore, California.

Geldon, A., 1994. Results and Interpretation of Preliminary Aquifer Tests in Boreholes UE-
25¢ #1, UE-25¢ #2, and UE-25c #3, Yucca Mountain, Nye County, Nevada, Water
Resources Investigations Report 94-4177, U.S. Geological Survey, Denver, Colorado.

Geldon, A., in prep. A Two-Layer, Finite Difference Model of the UE-25c-hole Complex and
Vicinity, Yucca Mountain, Nevada, and Implications for Ground-Water Movement in the
Saturated Zone, U.S. Geological Survey, Denver, Colorado.

Geller, J. and K. Pruess, in prep. On Water Infiltration in Rough-Walled Fractures. Extended
Summary, for presentation at the High Level Radioactive Waste Management Sixth
Annual International Conference, Las Vegas, Nevada, April 30-May 5, 1995, American
Nuclear Society, La Grange Park, Illinois.

Geslin and Moyer, in prep. Lithologic logging of new and existing boreholes at Yucca
Mountain, Nevada, March 1994 to June 1994, Open File Report 94-451,
U.S. Geological Survey, Denver, Colorado.

Geslin, Moyer, and Buesch, in prep. Summary of lithologic logging of new and existing
boreholes at Yucca Mountain, Nevada, July 1994 to November 1994, Open-File
Report 94-342, U.S. Geological Survey, Denver, Colorado.

Glass, R. J., V. C. Tidwell, and M. J. Nicholl, in prep. Challenging Conceptual Models for
Flow and Transport in Unsaturated, F ractured Rock Through Exploration of Small
Scale Processes, SAND94-3276], Sandia National Laboratories, Albuquerque, New
Mexico.

Glassley, W., 1994. Preliminary, Scoping Estimates of Rates and Magnitudes of Changes of
Coupled Hydrological-Geochemical Properties, Letter Report LLY-MP-94-12145,
Lawrence Livermore National Laboratory, Livermore, California.

Gray and Wilson, in prep. Spent Fuel Dissolution Studies FY 1991-FY 1994.

Gray, W. J., J. C. Tait, S. A. Steward, and D. W. Shoesmith, 1994. "Interlaboratory
Comparison of UO, Dissolution Rates," in Proceedings of High Level Radioactive
Waste Management Fifth Annual International Conference, Las Vegas, Nevada,
May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pp. 2597-2601.

Grossenbacher, K., C. Kim, and K. Karasaki, "Scan Line Method for Analyzing Fracture

Networks at Rock Outcrops," in EOS, Transactions, American Geophysical Union Fall
Meeting, November 1, 1994.

I-14



PROGRESS REPORT #12

Guthrie, G. D. et al., in press[al. Distribution of Potentially Hazardous Phases in the
Subsurface at Yucca Mountain, Nevada, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Guthrie, G. D., Jr., D. L. Bish, R. C. Reynolds, Jr., in press[b]. Modeling the X-Ray
Diffraction Pattern of Opal, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Guthrie, G. D. et al., in prep. Eolian-Deposited Minerals around Drill Hole USW SD-9,
Yucca Mountain, Nevada, Los Alamos National Laboratory, Los Alamos, New Mexico.

Hawley and Rogers, in press. Untitled, paper on the studies of surface reactions of goethite
in water, Los Alamos National Laboratory, Los Alamos, New Mexico.

Hayes, L., 1995. Letter from L. Hayes (U.S. Geological Survey) to S. Brocoum (U.S.
Department of Energy), February 7, 1995, with enclosed Letter Report, Explanation of
Preliminary Surficial Deposits Map of the Southern Half of the Topopah Springs NW
and the Northern Half of the Busted Butte Quadrangles.

Henshall, G. A, in prep. "Stochastic Modeling of the Influence of Environment on Pitting
Corrosion Damage of Radioactive-Waste Containers," submitted for Proceedings, 18th
International Symposium on the Scientific Basis for Nuclear Waste Management, Kyoto,
Japan, October 23-27, 1994, Materials Research Society, Pittsburgh, Pennsylvania; also
UCRL-JC-116435 PREPRINT, Lawrence Livermore National Laboratory, Livermore,
California.

Hersman, in prep.[a]. Biological-Actinide Transport: Progress Report, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Hersman, in prep.[b]. Microbiological Activity and Influence on Sorption, Los Alamos
National Laboratory, Los Alamos, New Mexico.

Hevesi et al., in prep. Analysis of Meso-Scale Precipitation and Syntoptic-Scale Weather
Patterns During Water Years 1992 and 1993 Jor the Yucca Mountain Region, Nevada-
California, U.S. Geological Survey, Denver, Colorado.

Higgins et al., in prep. Development of the One-Dimensional Compression Method for
Extraction of Pore Water from Unsaturated Tuff, U.S. Geological Survey, Denver,
Colorado.

Ho, C. K., in prep. Assessing Alternative Conceptual Models of Fracture Flow,
SAND95-0324C, Sandia National Laboratories, Albuquerque, New Mexico.

Humphrey, M. D., J. D. Istock, J. Y. Lee, A. L. Flint, and L. E. Flint, 1994, "Automated

Calibration of Tipping Bucket Raingages," in EOS, Transactions, American
Geophysical Union Fall Meeting, November 1, 1994, Vol. 75, No. 44.

I-15



PROGRESS REPORT #12

INTERA, Inc. 1993. A Comparative Application of the Repository Integration Model (RIP) to
Total System Performance Assessment - 1991, BO0000000-01717-2200-00010, Civilian
Radioactive Waste Management System Management and Operating Contractor,

Las Vegas, Nevada.

Janecky, D. R., C. J. Duffy, C. D. Tait, D. Clark, in prep. Untitled, Letter Report on
thermochemical data on.actinides for modeling, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Johnson, J. W. and S. Lundeen, in prep.[a]. GEMBOCHS Ti hermodynamic Datafiles for use
with the EQ3/6 Software Package, Lawrence Livermore National Laboratory,
Livermore, California.

Johnson, J. W. and S. Lundeen, in prep.[b]. JEWEL: A Graphical-User Interface for
Generating Custom GEMBOCHS Thermodynamic Datafiles for use with Geochemical
Modeling Software, Lawrence Livermore National Laboratory, Livermore, California.

Jung, J. and B. J. Thorne, in prep. Two Computational Models for Three-Dimensional Jointed
Media with Multiple Joint Sets, SAND94-2209, Sandia National Laboratories,
Albuquerque, New Mexico.

Karasaki, K., B. Freifeld, C. Davison, 1994. "A Characterization Study of Fractured Rock",
in Proceedings of High Level Radioactive Waste Management Fifth Annual
International Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear
Society, La Grange Park Illinois, Vol. 4, pp. 2423-2428.

Kersch, K. and S. Oliver, 1994. "Verification of the AECL Total System Performance
Models," in Proceedings of High Level Radioactive Waste Management Fifth Annual
International Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear
Society, La Grange Park, Illinois, Vol. 4, pp. 2437-2441.

Kessel, D. S., C. E. Brechtel, and G. Norris, TO BE SUPERSEDED. Geoengineering
Characterization of Nonlithified Tuffs to be Encountered by the North Ramp West of
the Bow Ridge Fault, SLTR94-0001, Sandia National Laboratories, Albuquerque,
New Mexico.

Klinger, R. and L. Piety, 1994. "Late Quaternary Slip on the Death Valley and Furnace
Creek Faults, Death Valley, California," in Abstracts with Programs, Annual Meeting of
the Geological Society of America, Seattle, Washington, November, 1994.

Kung, K. S. and L R. Triay, 1994. "Effect of Natural Organics on Cd and Np Sorption,” in
Radiochimica Acta 66/67, 421-426, R. Oldenbourg Verlag, Munchen, pp. 505-510.

Kwicklis, E. M. and R. W. Healy, 1993. "Numerical Investigation of Steady Liquid Water

Flow in a Variably Saturated Fracture Network," Water Resources Research, Vol. 29,
No. 12., pp. 4091-4102.

I-16



PROGRESS REPORT #12

Lamont, A. and J. D. Gansemer, 1994, "Integrated Modeling of Near Field and Engineered
Barrier System Processes," in Proceedings of High Level Radioactive Waste
Management Fifth Annual International Conference, Las Vegas, Nevada, May 22-26,
1994, American Nuclear Society, La Grange Park, Ilinois, Vol. 3, pp. 1195-1201; also
UCRL-JC-115230 PREPRINT, Lawrence Livermore National Laboratory, Livermore,
California.

LeCain, G. D. and J. N. Walker, 1994. "Results of Air Permeability Testing in a Vertical
Borehold at Yucca Mountain, Nevada," in Proceedings of High Level Radioactive
Waste Management Fifth Annual International Conference, Las Vegas, Nevada,
May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pp. 2782-2788.

Lee, K. H., 1995. Progress Report on Pre-Test Calculations Jor the Large Block Test,
UCRL-ID-118699, Lawrence Livermore National Laboratory, Livermore, California.

Levy, S., in prep. Alteration Features in the Exploratory Studies Facility North Ramp
Tunnel, Los Alamos National Laboratory, Los Alamos, New Mexico.

Licastro, P. H,, J. A. Fernandez, and D. M. Roy, 1990. Preliminary Laboratory Testing of
Cementitious Material for the Yucca Mountain Project Repository Sealing Program,
SAND86-0558, Sandia National Laboratories, Albuquerque, New Mexico.

Lin, W. D. G. Wilder, J. Blink, P. Berge, S. Blair, S. Boyd, V. Brugman, P. Burklund,
T. Buscheck, Y. Chang, D. Chesnut, W. Daily, R. S. Glass, W. Glassley, L. Hall,
C. Landram, K. Lee, J. Nitao, J. Noring, M. Owens, R. Pletcher, A. Ramirez,
N. Rector, T. Reitter, J. Roberts, D. Ruddle, S. Sommer, D. Trummer, J. Ueng,
J. Wagoner, R. J. Glass, M. Nicholl, and G. Danko, 1994, A Progress Report for the
Large Block Test of the Coupled Thermal-Mechanical-Hydrological-Chemical
Processes, UCRL-ID-119101, Lawrence Livermore National Laboratory, Livermore,
California.

Lin, W., D. G. Wilder, J. A. Blink, S. C. Blair, T. A. Buscheck, R. S. Glass, W. E. Glassley,
K. Lee, R. D. McCright, M. W. Owens, and J. J. Roberts, in prep. "A Large Block
Heater Test for High Level Nuclear Waste Management," submitted for Proceedings,
18th International Symposium on the Scientific Basis Jor Nuclear Waste Management,
Kyoto, Japan, October 23-27, 1994, also UCRL-JC-116431 PREPRINT, Lawrence
Livermore National Laboratory, Livermore, California.

Liu, B., J. Fabryka-Martin, A. Wolfsberg, B. Robinson, and P. Sharma, 1995. Significance of
Apparent Discrepancies in Water Ages Derived from Atmospheric Radionuclides at
Yucca Mountain, Nevada, 1.A-UR-95-572, Los Alamos National Laboratory,

Los Alamos, New Mexico.

I-17



PROGRESS REPORT #12

Loeven, C., 1993. A Summary and Discussion of Hydrologic Data from the Calico Hills'
Nonwelded Hydrogeologic Unit at Yucca Mountain, Nevada, LA-12376-MS,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Longenbaugh, R. S., C. A. Rautman, and E. E. Ryder, 1994. Yucca Mountain Thermal
Response: An Evaluation of the Effects of Modeled Geologic Structure and Thermal
Properties Description, SAND94-2247, Sandia National Laboratories, Albuquerque,
New Mexico.

Lundstrom, S. C., S. A. Mahan, and J. B. Paces, in prep.[a]. Preliminary Surficial Deposits
Map of the Northwest 1/4 of the Busted Butte 7.5-minute Quadrangle, Open-File
Report 95-133, Scale 1:12,000, U.S. Geological Survey, Denver, Colorado.

Lundstrom, S. C., J. R. Wesling, E. M. Taylor, and J. B. Paces, in prep.[b]. Preliminary
Surficial Deposits Map of the Northeast 1/4 of the Busted Butte 7.5-minute Quadrangle,
Open-File Report 94-341, Scale 1:12,000, U.S. Geological Survey, Denver, Colorado.

Lundstrom, S. C., and Taylor, E. M., in prep. Preliminary Surficial Deposits Map of the
Southern Half of the Topopah Spring NW 7.5-minute Quadrangle, Open-File
Report 95-132, scale 1:12,000, U.S. Geological Survey, Denver, Colorado.

Mansure, A. J. and T. S. Ortiz, 1984. Preliminary Evaluation of the Subsurface Area
Available for a Potential Repository at Yucca Mountain, SAND84-0175, Sandia
National Laboratories, Albuquerque, New Mexico.

Marshall, B. D., T. K. Kyser, and Z. E. Peterman, in prep. Oxygen isotopes and trace
elements in Tiva Canyon Tuff in the vicinity of Yucca Mountain, Nye County, Nevada,
Open-File Report, U. S Geological Survey, Denver, Colorado.

Martin, R. J., R. H. Price, R. J. Boyd, and J. S. Noel, 1994. Bulk and Mechanical Properties
of the Paintbrush Tuff Recovered from Borehole USW NRG-6: Data Report, SAND93-
4020, Sandia National Laboratories, Albuquerque, New Mexico.

Mattson, S. R., R. W. Clayton, R. W. Ely, J. C. Wilt, S. T. Nelson, M. Castellanous,
A. C. Matthusen, 1994. Yucca Mountain Project Draft Stratigraphic Compendium,
Civilian Radioactive Waste Management System Management and Operating
Contractor, Vienna, Virginia.

Mauldon, A., K. Karasaki, and B. Freifeld, "Repeated Pulse Tests and the Design of Tracer

Tests in Fractured Media," in EOS, Transactions, American Geophysical Union Fall
Meeting, November 1, 1994.

I-18



PROGRESS REPORT #12

McConnaughey, T. A., J. F. Whelan, K. P. Wickland, and R. J. Moscati, 1994. "Isotopic
Studies of Yucca Mountain Soil Fluids and Carbonate Pedogenesis," in Proceedings of
High Level Radioactive Waste Management F ifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Illinois, Vol. 4, pp. 2584-2589.

McCoy, J. K., 1994. Interoffice Correspondence from J. K. McCoy (Civilian Radioactive
Waste Management System Management and Operating Contractor) to D. Stahl
(Civilian Radioactive Waste Management System Management and Operating
Contractor), August 5, 1994, regarding corrosion model for corrosion-allowance
materials,

McCoy, J. K., 1995. Interoffice Correspondence from J. K. McCoy (Civilian Radioactive
Waste Management System Management and Operating Contractor) to J. K. Lee,
March 21, 1995, IOC LV.WPD.JKM.3/95.098, Cladding Degradation.

McCright, D., in prep. Updated Candidate List for Engineered Barrier Materials,
UCRL-ID-119442, Lawrence Livermore National Laboratory, Livermore, California.

McKenna, S. A. and V. C. Tidwell, 1995. Numerical and Physical Testing of Upscaling
Techniques for Constitutive Properties, SAND94-2766A, Sandia National Laboratories,
Albuquerque, New Mexico.

McKenna, S. A. and C. A. Rautman, in prep. Summary Evaluation of Yucca Mountain
Surface Transects with Implications for Downhole Sampling, SAND94-2038, Sandia
National Laboratories, Albuquerque, New Mexico.

Meijer, A., in prep. Ground-water Compositional Parameters most Critical to the Sorption
Behavior of Radionuclides-of-Concern to the Yucca Mountain Project,” Los Alamos
National Laboratory, Los Alamos, New Mexico.

Meike, A., M. Onofrei, C. J. Bruton, and B. E. Viani, 1994. "Progress in Understanding the
Structure and Thermodynamics of Calcium Silicate Hydrates," in Proceedings of High
Level Radioactive Waste Management Fifth Annual International Conference, ‘
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Hlinois, Vol. 4, pp. 2590-2596. :

Moscati, R.J., and J. F. Whelan, 1994, "Stable isotope compositions and formation
temperatures of secondary silica mineralization from pedogenic, drill core, and
hydrothermal samples near Yucca Mountain, NV." in Abstracts with Programs, Annual
Meeting of the Geological Society of America, Seattle, Washington, November, 1994,
Vol. 26, p. A-279.

Moscati, R. J. and J. F. Whelan, in prep. Origins of Secondary Silica Within Yucca

Mountain, Nye County, Southwestern Nevada, Open-File Report 95-289,
U.S. Geological Survey, Denver, Colorado.

I-19



PROGRESS REPORT #12

Moyer, T. C. and J. K. Geslin, in prep. Lithostratigraphy of the Calico Hills Formation and
Prow Pass Tuff (Crater Flat Group) at Yucca Mountain, Nevada, Open-File
Report 94-460, U.S. Geologic Survey, Denver, Colorado.

Murrell, M. T., F.V. Perry, T. Benjamin, K. Sims, and B.M. Crowe, in prep. 387230
Geochronology of Basaltic Volcanism at Lathrop Wells and Sleeping Butte, NV,
Los Alamos National Laboratory, Los Alamos, New Mexico.

NEPA (National Environmental Policy Act of 1969, as amended) 1969. 42 U.S.C.
4321 et seq.

Neretnieks, L., H. Abelin, and L. Birgersson, 1987. "Some Recent Observations of
Channeling in Fractured Rocks - Its Potential Impact on Radionuclide Migration," in
Proceedings of DOE/AECL Symposium on Geostatistical Sensitivity and Uncertainty
Methods for Ground-Water Flow and Radionuclide Transport Modeling, San Francisco,
California, September 15-17, 1987, Royal Institute of Technology, S 100 44 Stockholm,
Sweden.

Neymark, L. A., B. D. Marshall, L. M. Kwak, K. Futa, and S. Mahan, in press. Geochemical
and Pb, Sr, and 0 isotopic study of the Tiva Canyon Tuff and Topopah Spring Tuff in
the vicinity of Yucca Mountain, Nye County, Nevada, Open-File Report 95-134,
U.S. Geological Survey, Denver, Colorado.

Nitsche, H., 1991. "Solubility Studies of Transuranium Elements for Nuclear Waste Disposal:
Principles and Overview," Radiochimica Acta, Vol. 52, pp. 3-8.

Nitsche, H., K. Roberts, K. Becraft, T. Prussin, D. Keeney, S. A. Carpenter, and
D. E. Hobart, in prep. Comparison of Solubilities and Speciations from
Oversaturation and Undersaturation Experiments of Neptunium, Plutonium,
and Americium in UE-25p #1 Well Water at 60°C from the Yucca Mountain Region,
LBL-TBD, LA-LBL-TIP-94-001, Lawrence Berkeley Laboratory, Berkeley, California.

Norris, A. E., H. W. Bentley, S. Cheng, P. W. Kubik, P. Sharma, and H. E. Gove, 1990.
- w6y Studies of Water Movements Deep Within Unsaturated Tuffs," Nuclear
Instruments and Methods in Physics Research B52, IV(a). Archaeology, Elsevier
Science Publishers B.V. (North-Holland), pp. 455-460.

NRC (U.S. Nuclear Regulatory Commission), 1989. NRC Staff Site Characterization Analysis
of the U.S. Department of Energy’s Site Characterization Plan, Yucca Mountain,
Nevada, NUREG-1347, Office of Nuclear Material Safety and Safeguards, Washington,
D.C.

NRC (U.S. Nuclear Regulatory Commission), 1990. Format and Content for the License

Application for the High-Level Waste Repository, Draft Regulatory Guide DG-3003,
November 1990.

1-20



PROGRESS REPORT #12

NRC (U.S. Nuclear Regulatory Commission), 1994a. Letter from M. J. Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
R. A. Milner (Office of Civilian Radioactive Waste Management), September 7, 1994,
regarding Commission staff acceptance review of the Seismic Hazards Topical Report.

NRC (U.S. Nuclear Regulatory Commission), 1994b. Letter from J. J. Holonich (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
D. E. Shelor (Office of Civilian Radioactive Waste Management), February 28, 1994,
regarding transmittal of the "Topical Report Review Plan."

NRC (U.S. Nuclear Regulatory Commission), 1994c. Letter from M. J . Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
R. A. Milner (U.S. Department of Energy), November 3, 1994, regarding Review of
Annotated Outline for the Department of Energy Topical Report, "Seismic Design
Methodology for a Geologic Repository at Yucca Mountain."

NRC (U.S. Nuclear Regulatory Commission), 1994d. License Application Review Plan for a
Geologic Repository for Spent Nuclear Fuel and High-Level Radioactive Waste, Draft
Review Plan, NUREG-1323, Revision 0, Office of Nuclear Material Safety and
Safeguards, Washington, D.C.

NRC (U.S. Nuclear Regulatory Commission), 1994e. Letter from R. M. Bernero (Office of
Nuclear Material Safety and Safeguards) to D. A. Dreyfus (U.S. Department of
Energy), October 13, 1994, regarding Concerns with Quality Assurance Program.

NRC (U.S. Nuclear Regulatory Commission), 1995a. Letter from M. J. Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
R. A. Milner (U.S. Department of Energy), January 12, 1995, regarding Topical Report
on "Methodology to Assess Fault Displacement and Vibratory Ground Motion Hazards
at Yucca Mountain."

NRC (U.S. Nuclear Regulatory Commission), 1995b. Letter from M. J. Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
R. A. Milner (U.S. Department of Energy), February 14, 1995, regarding Review of
Annotated Outline for the Department of Energy Topical Report, "Seismic Design
Methodology for a Geologic Repository at Yucca Mountain."

NRC (U.S. Nuclear Regulatory Commission), 1995c. Letter from M. J. Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
S. J. Brocoum (U.S. Department of Energy), March 7, 1995, regarding Staff Evaluation
of Site Characterization Analysis Open Item Responses on Waste Package Design and
Waste Package Failure Modes.

I-21



PROGRESS REPORT #12

NRC (U.S. Nuclear Regulatory Commission), 1995d. Letter from M. J. Bell (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
S. J. Brocoum (U.S. Department of Energy), February 17, 1995, regarding NRC
Review of the DOE Responses to Site Characterization Analysis Comments 42 and 43.

NRC (U.S. Nuclear Regulatory Commission), 1995¢. Letter from J. J. Holonich (Office of
Nuclear Material Safety and Safeguards, Division of Waste Management) to
R. A. Milner (U.S. Department of Energy), March 9, 1995, review of DOE’s
November 14, 1994, response to NRC concerns with Quality Assurance Program.

NWPA (Nuclear Waste Policy Act), 1983. "Nuclear Waste Policy Act of 1982," Public
Law 97-425, 42 U.S.C. 10101-10226, Washington, D.C.

NWPAA (Nuclear Waste Policy Amendments Act), 1987. "Amendments to the Nuclear
Waste Policy Act of 1982," Public Law 100-203, December 22, 1987, 100th Congress,
Title V, pp. 236-266, Washington, D.C.

Oliver, H. W. and R. F. Sikora, in press. Gravity and Magnetic Investigations of the Ghost
Dance Fault in WT-2 Wash, Yucca Mountain, Nevada, Open-Flle Report 94-413,
U.S. Geological Survey, Denver, Colorado.

Oliver, H. W., D. A. Ponce, and W. C. Hunter, in prep. Major Results of Geophysical
Investigations at Yucca Mountain and Vicinity, Southern Nevada, Geophysical White
Paper 11, U.S. Geological Survey, Denver, Colorado.

Olsson, W. A. and S. R. Brown, 1994. Mechanical Properties of Seven Fractures from
Drillholes NRG-4 and NRG-6 at Yucca Mountain, Nevada, SAND94-1995, Sandia
National Laboratories, Albuquerque, New Mexico.

O’Neil, J. R., and M. L. Silberman, 1974. "Stable Isotope Relations in Epithermal Au-Ag
Deposits," Economic Geology, Vol. 69, p. 902.

Ortiz, T. S., R. L. Williams, F. B. Nimick, B. C. Whittet, and D. L. South, 1985. A Three-
Dlmenszonal Model of Reference Thermal/Mechanical and Hydrological Stratigraphy at
Yucca Mountain, Southern Nevada, SAND84-1076, Sandia National Laboratories,
Albuquerque, New Mexico.

Peck, J. M., U. S. Clanton, C. A. Rautman, R. W. Spengler, and D. T. Vaniman, 1991. Letter
from Science Applications International Corporation to D. C. Dobson and J. R. Dyer
(Yucca Mountain Site Characterization Project Office), May 15, 1991, regarding Core
Evaluation to Determine Contacts Between Thermal-Mechanical Units TSw1 and
TSw2.

Perfect et al.,1994. Hydrochemical Data Base for the Death Valley Region, California and
Nevada, Open-File Report 99-305, U.S. Geological Survey, Denver, Colorado.

1-22



PROGRESS REPORT #12

Perry, F. V. and B. M. Crowe, 1987. Preclosure Volcanic Effects: Evaluation for a Potential
Repository Site at Yucca Mountain, Nevada, TWS-INC7-2/87-01, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Peterman, Z. E. and J. N. Aleinikoff, 1994. "Isotopic Tracers of Gold Mineralization in
Paleozoic Limestones of Southern Nevada," in Abstracts with Programs, Annual
Meeting of the Geological Society of America, Seattle, Washington, November, 1994,
Vol. 26, pp. A-83 to A-84. .

Peterman, Z. E., B. L. Widmann, B. D. Marshall, J. N. Aleinikoff, K. Futa, and S. A. Mahan,
1994. "Isotopic Tracers of Gold Deposition in Paleozoic Limestones, Southern
Nevada," in Proceedings of High Level Radioactive Waste Management Fifth Annual
International Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear
Society, La Grange Park, Illinois, Vol. 3, pp. 1316-1323.

Pezzapane, S., in prep. Quaternary Faults as Relevant Earthquake Sources in the Yucca
Mountain Region, U.S. Geological Survey, Denver, Colorado.

Piety, L., in prep. Compilation of Known and Suspected Quaternary Faults Within 100 km of
Yucca Mountain, Open-File Report 94-112, U.S. Geological Survey, Denver, Colorado.

Pruess, K., 1994. "A Fickian Diffusion Model for the Spreading of Liquid Plumes Infiltrating
in Heterogeneous Media," submitted to Transport in Porous Media.

Pruess, K. and E. Antunez, 1995. Applications of TOUGH?2 to Infiltration of Liquids in
Media with Strong Heterogeneity, Lawrence Berkeley Laboratory Report LBL-36872,
presented at TOUGH Workshop 95, March 1995, Berkeley, California.

Pruess, K., S. Finsterle, P. Persoff, and C. Oldenburg, 1994. "Phenomenological Studies of
Two-Phase Flow Processes for Nuclear Waste Isolation," in Proceedings of High Level
Radioactive Waste Management Fifth Annual International Conference, Las Vegas,
Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pPp. 2639-2647.

Rattray et al., in press. Adsorption of Sulfur Hexafluoride onto Crushed Volcanic Tuffs from
Yucca Mountain, Nevada, Water-Resources Investigations Report 95-4057,
U.S. Geological Survey, Denver, Colorado.

Rautman, C. A, 1985. Letter from C. Rautman (Sandia National Laboratories) to S. Sinnock
(Sandia National Laboratories), December 11, 1985, regarding Potential Problems with
Topopah Spring Stratigraphy.

Rautman, C. A., 1995. Modeling of Spatial Heterogeneity of Thermal Conductivity Using a
Surrogate Property, SAND94-2654A, Sandia National Laboratories, Albuquerque,
New Mexico.

I-23



PROGRESS REPORT #12

Rautman, C. A., R. S. Longenbaugh, and E. E. Ryder, 1995. Use of Geostatistical Modeling
to Capture Complex Geology in Finite-Element Analyses, SAND94-2734A, Sandia
National Laboratories, Albuquerque, New Mexico.

Rautman, C. A., in prep. Preliminary Geostatistical Modeling of Thermal Conductivity for a
Cross Section of Yucca Mountain, Nevada, SAND94-2283, Sandia National
Laboratories, Albuquerque, New Mexico.

Reimus, P. W., B. A. Robinson, H. E. Nuttall, and R. Kale, in press. Simultaneous Transport
of Synthetic Colloids and a Nonsorbing Solute through Single Saturated Natural
Fractures, Los Alamos National Laboratory, Los Alamos, New Mexico.

Reimus, P. W. in prep.[a]. The Use of Synthetic Colloids in Tracer Transport Experiments in
Saturated Rock Fractures, Letter Report, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Renders, P. J. N., C. H. Gammons, and H. L. Barnes, 1995. "Precipitation and Dissolution
Rate Constants for Cristobalite from 150 to 300°C," in Geochimica et Cosmochimica
Acta, Elsevier Science Ltd, Vol. 59, No. 1, pp. 77-85.

Roberts, J. J. and W. Lin, 1994. Hydrological Property Measurements of Topopah Spring
Tuff, UCRL-ID-119033, Lawrence Livermore National Laboratory, Livermore,
California.

Robinson, B. A., 1994. "A Strategy for Validating a Conceptual Model for Radionuclide
Migration in the Saturated Zone Beneath Yucca Mountain," in Radioactive Waste
Management and Environmental Restoration, Vol. 19, pp. 73-76.

Robinson, B. A. and G. Zyvoloski, 1995. Letter report from B. Robinson (Los Alamos
National Laboratory) to J. Canepa (Los Alamos National Laboratory), March 9, 1995,
enclosing documentation generated during the software life cycle for GZSOLVE.

Robinson, B. A., G. Gable, and G. Zyvoloski, 1995. Summary of Recent Retardation
Sensitivity Analysis Activities, LA-EES-5-TIP-94-002,R2 (Draft), Los Alamos National
Laboratory, Los Alamos, New Mexico.

Robinson, B. A. et al., in prep. Untitled, Letter Report on the effects of Kinetically controlled
sorption on predictions of transport behavior, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Rogers, P. Z., in press. Untitled, paper on the studies of sorption as a function of sample

grinding and water composition, Los Alamos National Laboratory, Los Alamos,
New Mexico.

I-24



PROGRESS REPORT #12

Rosen, R. S. and W. J. O’Connell, in prep. "Creep Strains Predicted from Constitutive
Equations for Zircaloy-Clad Spent Fuel Rods," prepared for Proceedings of High Level
Radioactive Waste Management Sixth Annual International Conference, Las Vegas,
Nevada, April 30-May 5, 1995, American Nuclear Society, La Grange Park, Illinois;
also UCRL--JC-119209 PREPRINT, Lawrence Livermore National Laboratory,
Livermore, California.

Rudnicki, J. D., R. E. Russo, and D. W. Shoesmith, 1994. "In Situ Photothermal Deflection
Spectroscopy of Uranium Dioxide Dissolution," in Proceedings of High Level
Radioactive Waste Management Fifth Annual International Conference, Las Vegas,
Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pp. 2609-2615.

Rundberg, R. S., Y. Albinsson, and K. Vannerberg, "Sodium Adsorption onto Goethite as a
Function of pH and lonic Strength," Radiochimica Acta 66/67, 333-339 (1994).

Sass, J., W. Dudley, and A. Lachenbruch, in press. Regional Thermal Setting, Open-File
Report 95-74, U.S. Geological Survey, Denver, Colorado.

Savage, J. et al., 1994, "Strain Accumulation Near Yucca Mountain, Nevada, 1983-1993,"
Journal of Geophysical Research, Vol. 99.

Savard, C. S., 1994. Selected Hydrologic Data from Fortymile Wash in the Yucca Mountain
Area, Nevada, Water Year 1992, Open-File Report 94-317, U.S. Geological Survey,
Denver, Colorado.

Savard, C. S. and D. A. Beck, 1994. “Transmission Losses in Fortymile Wash near Yucca
Mountain, Nevada," in EOS, Transactions, American Geophysical Union Fall Meeting,
November 1, 1994.

Scott, R. B. and J. Bonk, 1984. Preliminary Geologic Map of Yucca Mountain, Nye County,
Nevada, with Geologic Sections, Open-File Report 84-494, U.S. Geological Survey,
Denver, Colorado.

Severinghaus, J. P., W. S. Broecker, W. F. Dempster, T. MacCallum, and M. Wahlen, 1994,
"Oxygen Loss in Biosphere 2," in EOS, Transactions, American Geophysical Union
Fall Meeting, November 1, 1994, Vol. 75, No. 03, pp. 33-37.

Shvidler, M. and K. Karasaki, 1994. "Multi-Continuum Models of Flow and Transport in
Heterogeneous Porous Media," in EOS, Transactions, American Geophysical Union
Fall Meeting, November 1, 1994.

Sibley, D. H., S. H. Nordeng, and M. L. Borkowski, 1994. "Dolomitization Kinetics in
Hydrothermal Bombs and Natural Settings," Journal of Sedimentary Research,
Vol. A64, No. 3, pp. 630-637.

I-25



PROGRESS REPORT #12

Siegel, M. D., D. B. Ward, C. R. Bryan, and C. Boyle, in prep. Batch and Column Studies of
Adsorption of Li, Ni and Br by a Reference Sand for Contaminant Transport
Experiments, Sandia National Laboratories, Albuquerque, New Mexico.

Simonds, F. W., in prep.[a]l. Miocene/Paleozoic Contact at the Calico Hills, Nye County,
Nevada, U.S. Geological Survey, Denver, Colorado.

Simonds, F. W., in prep[bl. Geology and Hydrothermal Alteration at the Calico Hills, Nye
County, Nevada, U.S. Geological Survey, Denver, Colorado.

Simonds, F. W. et al., in prep. Characterization of Detachment Faults in the Yucca Mountain
Region, U.S. Geological Survey, Denver, Colorado.

SNL (Sandia National Laboratories), 1987. Site Characterization Plan Conceptual Design
Report, SAND84-2641, 6 Volumes, Sandia National Laboratories, Albuquerque,
New Mexico.

Stahl, D., J. K. McCoy, and R. D. McCright, 1994. "Impact of Thermal Loading on Waste
Package Material Performance," in Proceedings, 18th International Symposium on the
Scientific Basis for Nuclear Waste Management, Kyoto, Japan, October 23-27, 1994,
Materials Research Society, Pittsburgh, Pennsylvania.

Steward, S. A. and W. J. Gray, 1994. "Comparison of Uranium Dissolution Rates from
Spent Fuel and Uranium Dioxide," in Proceedings of High Level Radioactive Waste
Management Fifth Annual International Conference, Las Vegas, Nevada, May 22-26,
1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4, pp. 2602-2608.

Su, F., I. Anderson, and J. Brune, in prep. "A Comparison of Direct S-Wave and Coda Wave
Site Amplification determined from aftershocks of the Little Skull Mountain
Earthquake," prepared for publication in the Bulletin of the Seismological Society of
America.

Subramanian, C. V., J. L. King, D. M. Perkins, R. W. Mudd, A. M. Richardson,
J. C. Calovini, E. Van Eeckhout, and D. O. Emerson, 1990. Exploratory Shaft Seismic
Design Basis Working Group Report, SAND88-1203, Sandia National Laboratones,
Albuquerque, New Mexico.

Tait, C. D., S. A. Ekberg, P. D. Palmer, and D. E. Morris, in prep. Plutonium Carbonate
Speciation Changes as Measured in Dilute Solutions with Photoacoustic Spectroscopy,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Taylor, H. P., Jr., and S. M. F. Sheppard, 1986. "Igneous Rocks in Processes of Isotopic
Fractionation and Isotope Systematics,” in High Temperature Geological Processes:
Mineralogical Society of America, Reviews in Mineralogy, (J. W. Valley, H. P. Taylor,
Jr., and J. R. O’Neil, eds.), Vol. 16, pg. 570.

I-26



PROGRESS REPORT #12

Tidwell, V. C., R. J. Glass, and W. Peplinski, in prep. Fracture-Matrix Interaction:
Experimental Investigation of Sorptivity Modeling of Matrix Absorption,
SAND94-3278], Sandia National Laboratories, Albuquerque, New Mexico.

Toretto, P., K. Becraft, T. Prussin, K. Roberts, S. Carpenter, D. Hobart, H. Nitsche, in prep.
Solubilities and Speciation from Oversaturation Experiments of Neptunium, Plutonium,
and Americium in a Neutral Electrolyte with a Total Carbonate Similar to UE-25p #1
Well Water from the Yucca Mountain Region, LBL-TBD, LA-LBL-TIP-94-002,
Lawrence Berkeley Laboratory, Berkeley, California.

Triay, in prep. Column Experiments with Crushed Material, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Triay, I. R., C. R. Cotter, M. H. Huddleston, D. E. Leonard, S. C. Weaver, S. J. Chipera,
D. L. Bish, A. Meijer, J. A. Canepa, in prep.[a]. Neptunium Transport through Yucca
Mountain Tuffs I: Batch Sorption Results, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Triay, 1. R., C. Degueldre, A. Wistrom, C. Cotter, and W. Lemons, in prep.[b]. Progress
Report on Colloid-Facilitated Transport at Yucca Mountain, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Triay, I. R. et al., in prep.[c]. Untitled, Letter Report on diffusion of Np through saturated
tuff, Los Alamos National Laboratory, Los Alamos, New Mexico.

Triay, I. R. et al., in prep.[d]. Progress Report on Diffusion, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Tsang, C.-F., F. V. Hale, P. Bluemling, S. Vomvoris, 1994. "Borehole Fluid Dynamic
Temperature Logging to Evaluate Fracture Hydraulic Properties," in Proceedings of
High Level Radioactive Waste Management Fifth Annual International Conference,
Las Vegas, Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park,
Illinois, Vol. 4, pp. 2655-2659.

Tucci, P. et al., in prep. Untitled, report documenting water levels for 1993, U.S. Geological
Survey, Denver, Colorado.

Umari, A. M. J., A. Geldon, G. Patterson, J. Gemmel, J. Earle, and J. Darnell, 1994, "Use of
an Analog Site near Raymond, California, to Develop Equipment and Methods for
Characterizing a Potential High-Level Nuclear Waste Repository Site at Yucca
Mountain, Nevada," in Proceedings of High Level Radioactive Waste Management Fifth
Annual International Conference, Las Vegas, Nevada, May 22-26, 1994, American
Nuclear Society, La Grange Park, Illinois, Vol. 4, pp. 2413-2422.

U.S. Congress, 1992. "Energy Policy Act of 1992," Public Law 102-486, Signed into Law by
the President on October 24, 1992,

I-27



PROGRESS REPORT #12

USGS, in prep. Distribution of Lithostratigraphic Units Within the Central Block of Yuca
Mountain, Nevada: a Three-Dimensional Computer-Based Model, Version YMP.R.2.0,
Open-File Report 95-124, U.S. Geological Survey, Denver, Colorado.

Valentine, G. A. and Groves, in prep. "Entrainment of Country Rock during Basaltic
Eruptions of the Lucero Volcanic Field," prepared for publication in the Journal of
Geology.

Vaniman, D. T., A. C. Furlando, J. Thompson, and I. R. Triay, in prep.[a]. Actinide
Microautoradiography and the Characterization of Pu Retention by Clay Minerals,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Vaniman, D. T., A. C. Furlando, J. Thompson, and 1. R. Triay, in prep.[b]. Utilization of
Autoradiography to Study the Effects of Fracture Coatings on Radionuclide Transport,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Van Konynenburg, R. A, R. R. McCright, A. K. Roy, and D. A. Jones, in prep. Engineered
Materials Characterization Report for the Yucca Mountain Site Characterization
Project, UCRL-ID-119564, 3 Volumes, Lawrence Livermore National Laboratory,
Livermore, California.

Viani, B. E. and C. J. Bruton, 1994. "Effect of cation exchange on major cation chemistry in
the large scale redox experiment at Dspv," in Proceedings of the Dspv International
Geochemistry Workshop, Dspv Hard Rock Laboratory, June 2-3, 1994, SKB
International Cooperation Report 94-13, Banwart, S. (ed), pp. B-78 to B-96.

Wallin, B. and Z. Peterman, 1994. Geochemical Investigations Using Stable and Radiogenic
Isotope Methods, SKB International Cooperation Report 94-06, SKB/DOE Hard Rock
Laboratory Studies, Task 3, 25 pp.

Wilfinger, in prep. Untitled, report on the survey of ceramic materials and processes for
fabricating and joining them.

Wilson, M. L., J. H. Gauthier, R. W. Barnard, G. E. Barr, T. H. Robey, A. Schenker,
C. A. Rautman and D. Guerin, 1994. Total System Performance Assessment for Yucca
Mountain - SNL Second Iteration (TSPA 1993), SAND93-2675, Sandia National
Laboratories, Albuquerque, New Mexico.

Wistrom, A. O. and I. R. Triay, in prep. Colloid Stability in a Potential Nuclear Waste
Repository, Los Alamos National Laboratory, Los Alamos, New Mexico.

Wittwer et al., in prep. The Development of the LBL/USGS Three-Dimensional Site Scale

Model of the Unsaturated Zone at Yucca Mountain, Nevada, Lawrence Berkeley
Laboratory, Berkeley, California.

I-28



PROGRESS REPORT #12

WoldeGabriel, G., 1995. Ion Exchange and Dehydration Experimental Studies of
Clinoptilolite: Implications to Zeolite Dating, LA-12894-MS, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Zelinski, W. P., in prep. Two-Dimensional Model of Rock Structural Indices Along the North
Ramp, Yucca Mountain, Nevada, SLTR94-0002, Sandia National Laboratories,
Albuquerque, New Mexico.

Zimmerman, R. W. and G. S. Bodvarsson, 1994. Hydraulic Conductivity of Rock Fractures,
LBL-35976, UC-800, Lawrence Berkeley Laboratory, Berkeley, California.

Zimmerman, R. W., G. Chen, and G. S. Bodvarsson, 1994. "Accuracy and Efficiency of a
Semi-Analytical Dual-Porosity Simulator for Flow in Unsaturated Fractured Rock
Masses," Radioactive Waste Management and Environmental Restoration, Vol. 19,
pp- 193-208.

Zimmerman, R. W. and G. S. Bodvarsson, in prep. "A Simple Procedure for Estimating the
Effective Hydraulic Conductivity of a Two-Dimensional Saturated or Partly-Saturated
Fracture Network," prepared for Proceedings of High Level Radioactive Waste
Management Sixth Annual International Conference, Las Vegas, Nevada,

April 30-May 5, 1995, American Nuclear Society, La Grange Park, Illinois.

Zimmerman, R. W., T. Hadgu, and G. S. Bodvarsson, in prep{a]. Transient Dual-Porosity
Simulations of Unsaturated Flow in Fractured Rocks, Lawrence Berkeley Laboratory,
Berkeley, California.

Zimmerman, R. W. et al., in prep.[bl. The Effect of Rock Fragments on the Hydraulic
Properties of Yucca Mountain Soils, Lawrence Berkeley Laboratory, Berkeley,
California.

Zyvoloski, G. and C. Gable, 1994. Draft Letter Report regarding Site Scale Flow and
Transport -- Site Scale Simulations of Flow and Transport at Yucca Mountain, Nevada.

1-29



PROGRESS REPORT #12

CODES AND REGULATIONS

10 CFR Part 60 (Code of Federal Regulations), 1993. Title 10, "Energy," Part 60, "Disposal

of High-Level Radioactive Wastes in Geologic Repositories," U.S. Government Printing
Office, Washington, D.C.

10 CFR Part 960 (Code of Federal Regulations), 1984. Title 10, "Energy," Part 960, "Nuclear
Waste Policy Act of 1982; General Guidelines for the Recommendations of Sites for
the Nuclear Waste Repositories,” U.S. Government Printing Office, Washington, D.C.

10 CFR Part 1021 (Code of Federal Regulations), 1993. Title 10, "Energy,” Part 1021,

"National Environmental Policy Act Implementing Procedures," U.S. Government
Printing Office, Washington, D.C.

I-30



PROGRESS REPORT #12

APPENDIX J

Progress Report #11 In-Preparation References



PROGRESS REPORT #12

PROGRESS REPORT #11 "IN-PREP" REFERENCES

Anderson, L. and R. Klinger, in press. Preliminary Evaluation of the Bare Mountain Fault
Zone, Tarantula Canyon, Nye County, Nevada, submitted for publication in a USGS

Circular, U.S. Geological Survey, Denver, Colorado.

Anderson, J. and F. Su, in prep. Seismic Site Effects in the Vicinity of Yucca Mountain
Nevada, U.S. Geological Survey, Denver, Colorado.

Barr, G. E., PR #12. Scenarios Constructed for Nominal Flow in the Presence of a
Repository at Yucca Mountain and Vicinity, SAND92-2186, Sandia National
Laboratories, Albuquerque, New Mexico.

Beiling Liu, CANCELLED. Cosmogenic **Cl [Chlorine-36] Dating of Geomorphic Surfaces
and Isotopic Investigation of Soil Water and Paleoclimate, Ajo Mountain, Southern
Arizona, U.S. Geological Survey, Denver, Colorado.

Boucher, M. S., 1994, Water Levels in Wells J-11 and J-12, 1989-91, in the Yucca Mountain
Area, Nevada, Open-File Report 94-303, U.S. Geological Survey, Denver, Colorado.

Braun, C. A. et al,, in prep.[a]. Detailed Geologic Maps Along the Ghost Dance Fault, Yucca
Mountain, Nevada, U.S. Geological Survey, Denver, Colorado.

Braun, C. A. et al., in prep.[b]. Geologic and Fracture Maps for the ARP-1 Exposure at
Yucca Mountain, Nye County, Nevada, U.S. Geological Survey, Denver, Colorado.

Bullen, D., in prep. Survey of the Degradation Modes of Iron-Base, Corrosion-Allowance
Materials, Iowa State University.

Burger, P. A. and K. Scofield, in prep. Perched Water Occurrences and their Implications on
the Exploratory Studies Facility, U.S. Geological Survey, Denver, Colorado.

Cardenas-Garcia and G. Severson, PR #12. An_Assessment of Optical, Non-Contact and
Automated Experimental Techniques for Topographical Mapping of Object Surfaces,
U.S. Geological Survey, Denver, Colorado.

Carlos, B. A. and Garcia, PR #12. Field Guide to Fracture-lining Materials at Yucca
Mountain, Nevada, Los Alamos National Laboratory, Los Alamos, New Mexico.

Carlos, B. A, S. J. Chipera, and D. L. Bish, in press. Distribution and Chemistry of Fracture-
lining Minerals at Yucca Mountain, Nevada, Report LA-12977-MS, Los Alamos
National Laboratory, Los Alamos, New Mexico.

J-1



PROGRESS REPORT #12

Chipera, S. J. and D. L. Bish, 1995. Multireflection RIR and Intensity Normalizations for
Quantitative Analyses: Applications to Feldspars and Zeolites, LA-EES-1-05-94-001,
Los Alamos National Laboratory, Los Alamos, New Mexico. Published in Powder
Diffraction, Vol. 10, No. 1, March, 1995.

Chipera, S. J., D. T. Vaniman, B. A. Carlos, and D. L. Bish, 1995. Mineralogic Variation in
Drill Core UE-25 UZ#16, Yucca Mountain, Nevada, Report LA-12810-MS, Los Alamos
National Laboratory, Los Alamos, New Mexico.

Ciesnik, M. S. et al., PR #12. Basic Data Report on Core Experiments, Analysis Paper, U.S.
Geological Survey, Denver, Colorado.

Crowe, B. M. et al., PR #12. Status of Volcanism Studies for the Yucca Mountain Site
Characterization Studies," Los Alamos National Laboratory, Los Alamos, New Mexico.

CRWMS M&O (Civilian Radioactive Waste Management System Management and Operating
Contractor), PR #12. FY 1995 Technical Implementation Plan for Each WBS Element,
Yucca Mountain Site Characterization Project, Las Vegas, Nevada.

D’Agnese, F. A, C. C. Faunt, and A. K. Turner, 1994. A Regional Potentiometric Surface
Map of the Death Valley Region, Nevada and California Using Interactive Gridding and
Geographic Information System Techniques, Abstracts with Programs, Annual Meeting
of the Geological Society of America, October 24-27, 1994.

D’Agnese, F. A., C. C. Faunt, and A. K. Turner, 1995. Preliminary Digital Geologic Maps of
the Mariposa, Kingman, Trona, and Death Valley Sheets, California, Open-File Report
94-318, U.S. Geological Survey, Denver, Colorado.

Daley, T. M., E. L. Majer, and E. Karageorgi, 1994. Analysis Paper: Combined Analysis of
Surface Reflection Imaging and Vertical Seismic Profiling, Lawrence Berkeley
Laboratory, Berkeley, California.

Dickerson, R. P. and R. W. Spengler, 1994. Structural Character of the Northern Segment of
the Paintbrush Canyon Fault, Yucca Mountain, Nevada, in Proceedings of High Level
Radioactive Waste Management Fifth Annual International Conference, Las Vegas,
Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pp. 2367-2372.

DOE (U.S. Department of Energy), CANCELLED. Yucca Mountain Site Characterization
Project Five-Year Plan for Fiscal Years 1996-2000, Office of Civilian Radioactive
Waste Management, Washington, D.C. INCORPORATED IN:

DOE (U.S. Department of Energy), 1994. Civilian Radioactive Waste Management
Program Plan, Vol. II, Yucca Mountain Site Characterization, DOE/RW-0458/Vol. II,
Office of Civilian Radioactive Waste Management, Washington, D.C.




PROGRESS REPORT #12

DOE (U.S. Department of Energy), PR #12. Civilian Radioactive Waste Management
Program Plan, Vol. I, Program Overview, DOE/RW-0458/Vol. I, Office of Civilian
Radioactive Waste Management, Washington, D.C.

DOE (U.S. Department of Energy), in prep.[c] Environmental Management Plan, Yucca
Mountain Site Characterization Project, Office of Civilian Radioactive Waste
Management, Las Vegas, Nevada.

DOE (U.S. Department of Energy), PR #12. Mined Geologic Disposal System License
Application Annotated Outline, Revision O (formerly entitled "Mined Geologic Disposal
System Annotated Outline Skeleton Text for the Preparation of a License Application,
Revision 4") YMP 94-05, Yucca Mountain Site Characterization Office, Las Vegas,
Nevada.

DOE (U.S. Department of Energy), in prep.[e] Environmental Monitoring and Mitigation
Plan Progress Report.

Fabryka-Martin, J., PR #12. Infiltration Processes at Yucca Mountain Inferred from Chlorine-
36 Distributions, Los Alamos National Laboratory, Los Alamos, New Mexico.

Faunt, C. C,, in press. Effects of Faulting on Ground Water Flow in the Death Valley
Region, Nevada and California, Water Resources Investigations Report 95-4132, U.S.
Geological Survey, Denver, Colorado.

Faunt, C. C. et al., in prep. A Hydrogeologic Map of the Death Valley Region, Nevada and
California, U.S. Geological Survey, Denver, Colorado.

Finley, R. E., J. J. K. Daemen, A. Cetintas, J. Connolly, J. Hustler, J. Case, T. Gorham,
1994, Seal Component Testing for the Yucca Mountain Project FY94: Status and
Impacts, SLTR94-0007, Sandia National Laboratories, Albuquerque, New Mexico.

Finley, R. E. et al., in prep.[b] A_Sealing and Backfilling Strategy for the Proposed High-
Level Waste Repository, SAND94-0645, Sandia National Laboratories, Albuquerque,

New Mexico.

Flint, L. E., C. A. Rautman, A. L. Flint, and J. D. Istock, in press. Physical and Hydrologic
Properties of Rock Outcrop Samples at Yucca Mountain, Nevada, Open-File Report 95-
280, U.S. Geological Survey, Denver, Colorado.

Forrester, R. M., P. E. Wigand, M. L. Hemphill, and S. M. Patra, 1994. Late Holocene
Climate Derived from Vegetation History and Plant Cellulose Stable Isotope Records
from the Great Basin of Western North America, in Proceedings of High Level
Radioactive Waste Management Fifth Annual International Conference, Las Vegas,
Nevada, May 22-26, 1994, American Nuclear Society, La Grange Park, Illinois, Vol. 4,
pp. 2574-2583.

J-3



PROGRESS REPORT #12

Fridrich, C. J., B. M. Crowe, M. R. Hudson, V. E. Langenheim, and G. A. Thompson,
PR #12. Structural Controls on Basaltic Volcanism in the Southwest, presented in an
administrative report.

Gable, C. W, et al., CANCELLED. Site Scale Modeling of Radionuclide Transport at Yucca
Mountain, NV: Grid Generation and Reactive Tracers, Los Alamos National
Laboratory, Los Alamos, New Mexico. TO BE INCORPORATED INTO OTHER
WORK.

Geldon, A. L., PR #12. Results and Interpretations of Preliminary Aquifer Tests in Boreholes
UE-25 c#l, UE-25 c#2, and UE-25 c#3, Yucca Mountain, Nye County, Nevada, Water

Resources Investigations Report 94-4177, U.S. Geological Survey, Denver, Colorado.

Geslin, J. K., and T. C. Moyer, 1994. Summary of Lithologic Logging of New and Existing
Boreholes at Yucca Mountain, Nevada, March 1994 to June 1994, Open-File Report 94-
451, U.S. Geological Survey, Denver, Colorado.

Geslin, J. K., T. C. Moyer, and D. C. Buesch, 1994. Summary of Lithologic Logging of New
and Existing Boreholes at Yucca Mountain, Nevada, August 1993 to February 1994,
Open-File Report 94-342, U.S. Geological Survey, Denver, Colorado.

Gross and Jaurhe, in prep. Historical Seismicity in the Southern Great Basin, USGS
Administrative Report, U.S. Geological Survey, Denver, Colorado.

Guertal, W. R., D. B. Hudson, A. L. Flint, and L. L. Hofmann, 1994. "Defining a Maximum
Effective Particle Diameter for Hydrologic Characterization of Skeletal Soil," Presented
at the Soil Science Society of America Meeting, November, 13-18, 1994, Seattle,
Washington.

Guthrie, G. D., Jr., D. L. Bish, S. J. Chipera, and R. Raymond, in press. Distribution of
Potentially Hazardous Phases in the Subsurface at Yucca Mountain, Nevada, Report
LA-12573-MS, Los Alamos National Laboratory, Los Alamos, New Mexico.

Harrington, C., J. Whitney, A. J. T. Jull, and W. Phillips, in prep. Implications of Surface-
Exposure Dating of Scarps along the Solitario Canyon and Windy Wash Faults, Yucca
Mountain, Nevada, by In Situ-Produced Cosmogenic C-14, Loos Alamos National
Laboratory, Los Alamos, New Mexico.

Higgins et al., PR #12. Development of the One-Dimensional Compression Method for
Extraction of Pore Water from Unsaturated Tuff, U.S. Geological Survey, Denver,
Colorado.

Ho, C. K. and R. R. Eaton, 1994. Studies of the Thermohydrologic Flow Processes Using
TOUGH2, SAND94-2011, Sandia National Laboratories, Albuquerque, New Mexico.




PROGRESS REPORT #12

Hobart et al., in prep.[a]. Comparison of Solubilities and Speciations from Oversaturation and
undersaturation Experiments of Neptunium, Plutonium, and Americium in UE-25 p#l
Well Water at 60°C from the Yucca Mountain Region, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Hobart et al., in prep.[b]. Solubilities and Speciations from Oversaturation Experiments of
Neptunium, Plutonium, and Americium in a Neutral Electrolyte with a Total Carbonate
Similar to UE-25 p#1 Well Water from the Yucca Mountain Region, Los Alamos
National Laboratory, Los Alamos, New Mexico.

Hofmann, L. L., W. R. Guertal, and A. L. Flint, 1994. Development and Testing of
Techniques to Obtain Infiltration Data for Unconsolidated Surface Materials, Yucca
Mountain Area, Nye County, Nevada, Presented at the Soil Science of America Meeting,
November, 13-18, 1994, Seattle, Washington.

Hoisch, T., in prep. Conditions of Metamorphism at Bare Mountain, Nevada: Implications
for Extensional Faulting, submitted for publication in a USGS Circular, U.S. Geological
Survey, Denver, Colorado.

Holland, J. F. and J. Pott, 1994, Test Interference Calculations for the Yucca Mountain
Project ESF Thermomechanical Experiments, SAND94-0278, Sandia National
Laboratories, Albuquerque, New Mexico.

Hopkins, P. L., G. Yeh, M. D. Siegel, S. L. Carpenter, D. B. Ward, in prep. Evaluation and
Development of LEHGC, a Hybrid Lagrangian-Eulerian Model of Hydro-GeoChemical
Transport, Sandia National Laboratories, Albuquerque, New Mexico.

Hudson, D. B., A. L. Flint, and W. R. Guertal, 1994. "Numerical Modeling of a Field Scale
Ponded Infiltration Experiment,” Presented at the Soil Science of America Meeting,
November, 13-18, 1994, Seattle, Washington.

Janecky, D. and C. J. Duffy, 1995. Letter Report on Thermochemical Data on Actinides,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Kessel, D.S., C.E. Brechtel, G.M. Morris, M.M. Angell, and M. Riggins, PR #12, TO BE
SUPERSEDED. Geoengineering Characterization of Nonlithified Tuffs to be
Encountered by the North Ramp West of the Bow Ridge Fault, SLTR94-0001, Sandia
National Laboratories, Albuquerque, New Mexico.

King, G. and R. Janssen, in prep. Tectonic Modeling at Yucca Mountain, Nye County,
Nevada, submitted for publication in a USGS Circular, U.S. Geological Survey, Denver,
Colorado.

Klinger, R. and L. Piety, 1994. "Late Quaternary Slip Rate Estimates for the Death Valley
and Furnace Creek Faults, Death Valley, California," Presented at the Geological Society
of America Annual Meeting, October, 1994, Seattle, Washington.

J-5



PROGRESS REPORT #12

Kohler et al., in prep.[a]. Uranyl Interactions in the Goethite Solution Interface Region:
Formation of Binary and Ternary Surface Comlexes," Los Alamos National Laboratory,
Los Alamos, New Mexico.

Kohler et al., in prep.[b]. Neptunium(V) Sorption on Hematite in Aqueous Suspension:
Effects of Carbonate and EDTA, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Kung, S. and L Triay, 1994. The Effect of Organic Coatings on Radionuclide Sorption,
Radiochimica Acta, Vol. 66/67, pp. 421-426.

Lamont, A. D., PR #12. "Integrated Modeling of Near Field and Engineered Barrier System
Processes,” in Proceedings of High Level Radioactive Waste Management Fifth Annual
International Conference, Las Vegas, Nevada, May 22-26, 1994, American Nuclear
Society, La Grange Park, Illinois, Vol. 3, pp. 1195-1201; also UCRL-JC-115230,
Lawrence Livermore National Laboratory, Livermore, California.

Leckie, J. et al., in prep. Sorption by Surface Complexation onto Devitrified Tuffs, Los
Alamos National Laboratory, Los Alamos, New Mexico.

Levy, S., in prep.[a] Studies of Altered and Fractured Rocks exposed around Yucca
Mountain, Nevada, Los Alamos National Laboratory, Los Alamos, New Mexico.

Levy, S., in prep.[b] MISIDENTIFIED. Technical Report on the Origin of Calcite-Silica
Deposits at Trench 14 and Busted Butte and Methodologies Used to Determine Their
Origin, Los Alamos National Laboratory, Los Alamos, New Mexico. THIS IS THE
CALCITE-SILICA REPORT REPORTED IN PR #9 AS:

DOE (U.S. Department of Energy), 1993f. "Report on the Origin of Calcite-Silica Deposits
at Trench 14 and Busted Butte and Methodologies Used to Determine Their Origin,"
YMP/93-11-R, August 1993, Yucca Mountain Site Characterization Project Office,
Las Vegas, NV.

Levy, S., in prep.[c] Chemical-Textural Studies of Element Mobility During Zeolitization,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Longenbaugh, R., C. A. Rautman, E. E. Ryder, C. S. Chocas, PR #12. Yucca Mountain
Thermal Response: An Evaluation of the Effects of Modeled Geologic Structure and
Thermal Property Description, SAND94-2247, Sandia National Laboratories,
Albuquerque, New Mexico.

Longenbaugh, R. S., E. E. Ryder, R. E. Finley, T. George, and C. K. Ho, in prep. Crushed
Tuff Thermal Properties; Experimental and Numerical Results for a Bench-Scale Test,
SAND94-2320, Sandia National Laboratories, Albuquerque, New Mexico.

Luckey, R. R. et al., in prep. Conceptual Model of the Saturated-Zone Flow System at Yucca
Mountain, Nevada, U.S. Geological Survey, Denver, Colorado.

J-6



PROGRESS REPORT #12

Lundstrom, S. C. et al., PR #12. Preliminary Surficial Deposits Map of the Northeast Quarter
of the Busted Butte 7.5-foot Quadrangle,” U.S. Geological Survey, Denver, Colorado.

McKenna, S. A. and C. A, Rautman, PR #12. Summ Evaluation of Yucca Mountain

Surface Transects with Implications for Downhole Sampling, SAND94-2038, Sandia

National Laboratories, Albuquerque, New Mexico.

Meijer, A., WILL NOT BE PUBLISHED. Ground Water Compositional Parameters Most

Critical to the Sorption Behavior of Radionuclides of Concern to the Yucca Mountain
Project, Letter Report, Los Alamos National Laboratory, Los Alamos, New Mexico.

Moscati, R. J. and J. F. Whelan, PR #12. "Stable Isotope Compositions and Formation
Temperatures of Secondary Silica Mineralization from Pedogenic, Drill Core, and
Hydrothermal Samples near Yucca Mountain, NV," Abstract, Geological Society of
America Meeting, Seattle, Washington, October 24-27, 1994.

Moyer, T. C. and J. K. Geslin, in prep. Lithostratigraphy of the Calico Hills Formation and

Prow Pass Tuff (Crater Flat Group) in the Vicinity of Yucca Mountain, Nevada, Open-

File Report 94-460, U.S. Geological Survey, Denver, Colorado.

Nelson, P. H., in prep. Preliminary WT/UZ Magnetometer and Magnetic Susce tibilit
Results at Boreholes UE-25 UZ#16, USW NRG-6 and USW WT-2, Analysis Paper,
U.S. Geological Survey, Denver, Colorado.

Neymark, L. A., B. D. Marshall, L. M. Kwak, K. Futa, and S. A. Mahon, PR #12.
Geochemical and Pb, Sr, and O Isotopic Study of the Tiva Canyon Tuff and Topopah
Spring Tuff in the Vicinity of Yucca Mountain, Nye County, Nevada, Open-File Report,
U.S. Geological Survey, Denver, Colorado.

O’Brien, G. M., P. Tucci, and D. J. Burkhardt, 1995. Water Levels in the Yucca Mountain
Area, Nevada, 1992," Open-File Report 94-311, U.S. Geological Survey, Denver,
Colorado.

O’Leary, D. W., in prep. Tectonic Significance of the Rock Valley Fault Zone, Nevada Test
Site, prepared for publication as a USGS Circular, U.S. Geological Survey, Denver,

Colorado.

Paces, J.B., S. A. Mahan, L. Kwak, L. A. Neymark, T. A. McConnaughey, and C. A. Bush,
1995. Preliminary Age Estimates for Late Pleistocene Ground-Water Discharge
Deposits near Yucca Mountain, Nevada, Letter Report, U.S. Geological Survey, Denver,
Colorado.

Perfect, D., et al., PR #12. Hydrochemical Data Base for the Death Valley Region, California

and Nevada, Open-File Report 94-305, U.S. Geological Survey, Denver, Colorado.

J-7



PROGRESS REPORT #12

Perry, F. V. and K. T. Straub, in prep. Geochemistry of the Lathrop Wells Volcanic Center,
Los Alamos National Laboratory, Los Alamos, New Mexico.

Peterman, Z. E. and K. Futa, in press. Geochemistry of Core Samples of the Tiva Canyon
Tuff from Drillhole UE-25 NRG#3, Open-File Report 95-325, U.S. Geological Survey,
Denver, Colorado.

Peterman, Z. E., R. W. Spengler, F. R. Singer, and R. P. Dickerson, in press. Geochemistry
of Outcrop Samples from the Raven Canyon and Paintbrush Canyon Reference Sections,
Yucca Mountain, Nevada, Open-File Report 94-550, U.S. Geological Survey, Denver,
Colorado.

Piety, L., in prep. Preliminary Compilation of Known and Suspected Quaternary Faults
within 100 km of Yucca Mountain, Open-File Report, U.S. Geological Survey, Denver,
Colorado.

Pincus, H. J., in prep. Interlaboratory Testing Program for Rock Properties - Round Two -
Confined Compression; Elastic Modulus and Ultimate Strength, prepared for the

American Society for Testing and Materials/Institute for Standards Research.

PNL (Pacific Northwest Laboratory), in prep. Software Design Description for the AREST-
CT Code Development, Richland, Washington.

Price, R. H., R. J. Martin 111, P. J. Boyd, and G. N. Boitnott, 1994. "Mechanical and Bulk
Properties of Intact Rock Collected in the Laboratory in Support of the Yucca Mountain
Site Characterization Project,” Presented at the Workshop on Rock Mechanics Issues in
Repository Design and Performance Assessment, Rockville, Maryland, September 19-20,
1994: also SAND94-2243C, Sandia National Laboratories, Albuquerque, New Mexico.

Rattray, G. et al., PR #12. Adsorption of Sulfur Hexafluoride onto Crushed Volcanic Tuffs
from Yucca Mountain, Nevada, Water Resources Investigations Report 95-4057, u.S.
Geological Survey, Denver, Colorado.

Rautman, C. A., L. E. Flint, and A. L. Flint, in prep. Physical and Hydrologic Properties of
Outcrop Samples from a Nonwelded to Welded Tuff Transition, Yucca Mountain,
Nevada, SAND94-1440, Sandia National Laboratories, Albuquerque, New Mexico.

Reimus, P. W. et al., PR #12. Simultaneous Transport of Synthetic Colloids and a
Nonsorbing Solute through Single Saturated Natural Fractures, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Renders et al., 1995. Precipitation and Dissolution Rate Constants for Cristobalite at
150° 300RC, Geochemica et Cosmochimica Acta, Vol. 59, pp. 77-85.

J-8



PROGRESS REPORT #12

Riggs, A. C. et al., in prep. Long-Term Meteorological Data from Three Elevations at One
Site in Organ Pipe Cactus National Monument, Arizona, August 1992 through March
1994, U.S. Geological Survey, Denver, Colorado.

Robey, T. H., 1994. Development of Models for Fast Fluid Pathways Through Unsaturated

Heterogeneous Porous Media, SAND93-7109, Sandia National Laboratories,
Albuquerque, New Mexico.

Savard, C. S., PR #12. Selected Hydrologic Data from Fo mile Wash in the Yucca
Mountain Area, Nevada, Water Year 1992," Open-File Report 94-317, U.S. Geological
Survey, Denver, Colorado.

Savard, C. S. and D. A. Beck, PR #12. "Transmission Losses in Fortymile Wash near Yucca
Mountain, Nevada," Presented at the American Geophysical Union Fall Meeting,
December 5-9, 1994, San Francisco, California.

Sikora, R. F. et al., in prep. Preliminary Report on Aeromagnetic Surveys Along Trace of

Seismic Profiles Across Crater Flat and Parts of Yucca Mountain, Nevada," U.S.
Geological Survey, Denver, Colorado.

Simonds, B., in prep.[a]. Geology and Hydrothermal Alteration at the Calico Hills, Nye

County, Nevada, U.S. Geological Survey, Denver, Colorado.

Simonds, B., in prep.[b]. The Miocene/Paleozoic Contact at the Calico Hills, Nye County,
Nevada, submitted for publication in a USGS Circular, U.S. Geological Survey, Denver,
Colorado.

Simonds, B. in prep.[c]. Evaluation of Postulated Detachment Faults in the Specter Range
and Camp Desert Rock Areas, U.S. Geological Survey, Denver, Colorado.

Simonds, B, in prep.[d]. Geology and Hydrothermal Alteration at the Calico Hills, Nye
County, Nevada, U.S. Geological Survey, Denver, Colorado.

Simonds, B. et al., in prep. Map of Fault Activity in the Yucca Mountain Area, Nye County,
Nevada, MI-2520, submitted for publication as a Miscellaneous Investigations Series
report, U.S. Geological Survey, Denver, Colorado.

Singer, F. R., R. P. Dickerson, and M. J. Olsten, in press. Geochemistry of Borehole Samples
from USW G-1 and USW GU-3/G-3, Yucca Mountain, Nevada, Open-File Report 94-
549, U.S. Geological Survey, Denver, Colorado.

Sobolik, S. R., C. K. Ho, E. T. Dunn, T. H. Robey, and W. T. Cruz, in prep. Sensitivity of
Hydrological Performance Assessment Analyses to Variations in Material Properties,
Conceptual Models, and Ventilation Models, SAND94-0779, Sandia National
Laboratories, Albuquerque, NM.




PROGRESS REPORT #12

Stout, R. 1994. Preliminary Waste Form Characteristics Report Version 1.0,
UCRL-ID-108314, Lawrence Livermore National Laboratory, Livermore, California.

Tait, C. D. et al,, in prep. Report on Neptunium Speciation by NMR and Optical
Spectroscopies, Los Alamos National Laboratory, Los Alamos, New Mexico.

Tidwell, V. C., 1994. Laboratory Investigation of Constitutive Property Scaling Behavior,
SAND94-1745C, Sandia National Laboratories, Albuquerque, New Mexico.

Triay, I. R., in prep. Interim Report on Radionuclide Sorption/Whole Rock M3, Los Alamos
National Laboratory, Los Alamos, New Mexico.

Tucci et al., in prep. Water Levels in the Yucca Mountain Area, Nevada, 1990-91,
U.S. Geological Survey, Denver, Colorado.

Valentine, G. A. and Groves, in prep. Entrainment of Country Rock during Basaltic
Eruptions of the Lucero Volcanic Field, New Mexico, Los Alamos National Laboratory,
Los Alamos, New Mexico.

Valentine, G. A. et al., in press. Use of Natural Analog and Modeling Technigues to
Constrain the Effects of Magmatic Activity on Long-term Geologic Repositories,
Proceedings, Vol. XVIII, International Symposium on the Scientific Basis for Nuclear
Waste Management, Kyoto, Japan, October 23-27, 1994.

Valentine, G. A., B. M. Crowe, F. V. Perry, in prep[b]. "Dikes vs. Sills in Shallow,
Extensional Settings: Paiute Ridge, Nevada," submitted to Journal of Geophysical
Research; also LA-UR-94-1805, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Vaniman, D. T., S. J. Chipera, and D. L. Bish, in prep. Petrology. Mineralogy, and
Chemistry of Calcite-Silica Deposits at Exile Hill, Nevada, in Comparison with Local
Spring Deposits, Report LA-12911-MS, Los Alamos National Laboratory, Los Alamos,
New Mexico.

Ward, D. B. and M. D. Siegel, 1994. Carbonate-Enhanced Adsorption of NI(IT) onto Geothite
and Sand, SAND94-1756A, Sandia National Laboratories, Albuquerque, New Mexico.

Wells, D. L. and K. J. Coppersmith, in prep. "New Empirical Relationship Among
Magnitude, Rupture Length, Rupture Area, and Surface Displacement,” prepared for
Bulletin of the Seismological Society of America, Written Communication, U.S.
Geological Survey, Denver, Colorado.

Wittwer, C. S. et al., PR #12. Development of a Three-Dimensional Moisture Flow Model,
Yucca Mountain, Nevada," Lawrence Berkeley Laboratory, Berkeley, California.

J-10



PROGRESS REPORT #12

WoldeGabriel, G., 1995. Ion Exchange and Dehydration, Experimental Studies of
Clinoptilolite: Implications to Zeolite Dating, LA-12894-MS, Los Alamos National
Laboratory, Los Alamos, New Mexico.

Yang, L. C. et al,, in prep. Porewater Extraction from Unsaturated Tuff Using Triaxial and

One-Dimensional Compression Methods, U.S. Geological Survey, Denver, Colorado.

Zelinski, W. P., PR #12. Two-Dimensional Model of Rock Structural Indices Along the
North Ramp, Yucca Mountain, Nevada, SLTR94-0002, Sandia National Laboratories,
Albuquerque, NM.

Zimmerman, R. W. et al., PR #12. Semi-Analytical Dual-Porosity Simulators for Unsaturated
Flow in Fractured Rock, U.S. Geological Survey, Denver, Colorado.

J-11



PROGRESS REPORT #12

APPENDIX K

Acronyms, Abbreviations, and Symbols



CRWMS
DOE

EPA

ESF

FY

LBL

LLNL

Los Alamos
M&O

NRC
OCRWM
Project
QA

SCp
SNL
USGS
YMP
YMSCO

PROGRESS REPORT #12

Acronyms, Abbreviations, and Symbols

Civilian Radioactive Waste Management System
U.S. Department of Energy

U.S. Environmental Protection Agency
Exploratory Studies Facility

fiscal year

Lawrence Berkeley Laboratory

Lawrence Livermore National Laboratory

Los Alamos National Laboratory

Civilian Radioactive Waste Management System Management and
Operating Contractor

U.S. Nuclear Regulatory Commission

Office of Civilian Radioactive Waste Management
Yucca Mountain Site Characterization Project
quality assurance

Site Characterization Plan

Sandia National Laboratories

U.S. Geological Survey

Yucca Mountain Site Characterization Project
Yucca Mountain Site Characterization Office

Scientific/Engineering Terms and Units

BP
darcy
gpm
ka
Ma
pH
ppb
ppm

before present

= 10"”m? (permeability)

gallons per minute

kiloannum (thousand years ago)

megannum (million years ago)

negative log of hydrogen ion concentration (acidity/alkalinity)
parts per billion

parts per million



PROGRESS REPORT #12

Acronyms, Abbreviations, and Symbols (Continued)

Borehole Letter Designators

c Hydrologic test hole

G Geologic

GA Geologic angle "exploratory hole"
GU Geologic unsaturated zone

h Horizontal drilled hole

H Hydrologic Research Facility holes
J Jackass Flats (water wells)

N Neutron hole

NRG North Ramp Geologic hole

P Paleozoic or pre-Tertiary hole

RF Repository Surface Facility hole
SD Systematic Drilling hole

SRG South Ramp Geologic hole

UE Underground Exploratory

USW Underground southern (Nevada) waste hole
UZ Unsaturated zone hole

UZN Unsaturated zone neutron hole

v Volcanic hole

VH Volcanic/hydrologic hole

WT Water table hole
Thermomechanical Stratigraphic Designators

CHn Calico Hills nonwelded

PTn Paintbrush nonwelded

TCw Tiva Canyon welded

TSwl Topopah Spring densely welded devitrified lithophysal-rich tuff
TSw2 Topopah Spring densely welded devitrified lithophysal-poor tuff
TSw3 Topopah Spring basal vitrophyre
Trench Designators

BMT Bare Mountain Trench

CF Crater Flat

GDF Ghost Dance fault

MWV Midway Valley

NRT North Ramp Trench

SCR Stagecoach Road

SCF Solitario Canyon fault

Pavement Designators
ARP-1 Antler Ridge Pavement 1
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Acronyms, Abbreviations, and Symbols (Continued)

Metal Designators
ASTM American Society for Testing and Materials

UNS Unified Numbering System for Metals and Alloys

Metric Units

°C degree Celsius
cm’ cubic centimeters

cm centimeter (= 102 m or 2.54 inches)
d day

g gram (= 0.3527 ounce)

h hour

ha hectare (= 2.48 acres)

Hz hertz (cycles per second)

J joule (Newton-meter)

°K degree Kelvin

kg kilogram (= 10° grams or 2.2046 pounds)
km kilometer (= 10* m or 0.6213 mile)
L liter (= 0.2641 gallon)

MTU metric tons of uranium equivalent
MTIHM metric tons of initial heavy metal
m meter (= 3.2808 feet)

mg milligram (= 107%g)

mgal milligalileo

mL milliliter (= 10 L)

mm millimeter (= 10° m)

pm micrometer (= 10 m)

nm nanometer (= 10? m)

nT nanotesla

Pa pascal (also, MPa = megapascal, kPa = kilopascal)
S siemens

s second

A" volt

A% . watt

kWh kilowatt-hour

MWh megawatt-hour

Mwd megawatt-day

Gwd gigawatt-day
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