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REVISED PREPARATION PLAN:

NEVADA NUCLEAR WASTE STORAGE INVESTIGATIONS PROJECT
SEISMIC/TECTONIC POSITION PAPER

1.0 INTRODUCTION

An annotated outline for a position paper on seismic/tectonic consider-
ations for siting a repository for high-level nuclear waste at Yucca
Mountain, Nevada, has been prepared by an ad hoc committee comprised of
members of the Nevada Nuclear Waste Storage Investigations (NNWSI) Pro-
ject participants. This outline was reviewed by the Nuclear Regulatory
Commission (NRC) at a December 1985 workshop, and was considered
acceptable for determining the seismic/tectonic investigations to be con-
ducted by the Department of Energy (DOE) during site chacterization. The
NRC also supported the conceptual approach that has been developed to
assess specific scenarios for licensing consideration. Invitation to
participate in the development of that position paper was originally ex-
tended to all NNWSI Project participating organizations. The purpose of
the issuance of this preparation plan is to formally outline the prep-
aration process and the revised schedule for that position paper, and to
provide a vehicle for assigning organizational responsibilities subject
to agreements and concurrences between the Project Manager and the
participating Technical Project Officers.

The requirements of the position paper are reflected in the revised
annotated outline dated March 17, 1986, which is included as Section 3 of
this preparation plan. These requirements are summarized briefly in
Section 2 of this preparation plan. The implementation of the NNWSI
Project Seismic/Tectonic Position Paper involves a methodology wherein
the content of the position paper developed by the Project is reviewed by
external consultants who are reputable in the fields of seismicity,
tectonics, and seismic design. The position paper then will be used by
the NNWSI Project as a basis for discussions with the NRC staff about
proposed field studies described in the Site Characterization Plan (SCP),
their relevance to necessary design information, the evolution of design
criteria, and the seismic/tectonic aspects of surface and subsurface
design of a repository and its facilities at Yucca Mountain.

2.0 REQUIREMENTS

The requirements for the NNWSI Project position paper on seismic/tectonic
considerations for siting a repository at Yucca Mountain are to outline



and document a methodology to demonstrate regulatory compliance with re-
spect to seismic/tectonic considerations of 10CFR 60, 40 CFR 191, 10 CFR
960, and other identified requirements for both pre- and postclosure time
frames. It is noted and emphasized that the primary purpose of this
exercise is to provide a controlled approach to resolving licensing
issues related to seismic/tectonic considerations. It is explicitly
expected that, as information about the site becomes available through
site characterization studies, certain aspects of the methodology will be
redefined. The purpose of preparing a position paper describing the
methodology is twofold: (1) the methodology described in the position
paper provides a comprehensive description of the logic underlying the
project approach to identifying and resolving seismic/tectonic issues
that can be reviewed by external parties, notably the NRC staff; and (2)
the position paper provides a mechanism for project management that en-
ables a change-control board to effectively integrate all studies rele-
vant to seismic/tectonic issues and efficiently manage project direction
in response to NRC interactions and new information that becomes avail-
able from field studies.

The strategy of the position paper on seismic/tectonic considerations is
to identify all such considerations that are relevant to the demonstra-
tion of compliance with applicable regulations. Implicit in this
strategy is the identification of the applicable regulations themselves
and the manner in which seismic/tectonic considerations are relevant.
The manner by which the NNWSI Project identifies and tracks. this infor-
mation is through the use of an issue hierarchy and issue resolution
strategy. The position paper is intended to document the technical
rationale behind the inclusion of seismic/tectonic related issues in the
hierarchy. It is further expected that the position paper will aid in
the definition of the parameters which comprise a specific issue or
information need. The position paper is thus expected to provide docu-
mentation of the rationale that supports the inclusion of specific field
programs in the NNWSI Project SCP. The position paper strategy goes
beyond the SCP, however. It is also intended to outline the methodology
whereby a demonstration that the risks of not meeting specified require-
ments and performance standards within acceptable limits can be
accomplished.

Developing the position paper relies on performance-oriented judgements
to identify pertinent processes and events. Scenarios will be developed
considering repository performance objectives and the behavior of the
radionuclide migration field. The probability of occurrence of a given
scenario will be estimated, followed by an assessment of consequences in
terms of quantities of radionuclides released to the accessible environ-
ment. Finally, the approach focuses upon an evaluation of the uncer-
tainties involved in the preceeding assessments.

The desired attributes of the methodology outlined in the position paper
are that it be complete, objective, and scientifically sound. Further,
it must be timely and acceptable to both NRC and DOE. In this manner,
the position paper will help establish the basic requirements of the pro-
vision of reasonable assurance required for issue resolution.
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3.0 ANNOTATED OUTLINE: RATIONALE FOR SEISMIC/TECTONIC INVESTIGATIONS FOR
LICENSING A NUCLEAR WASTE REPOSITORY

3.1 Introduction

o Purpose: To develop and articulate an approach to resolve seismic
and tectonic ssues that is consistent with the requirements of
40 CFR 191, 10 CFR 60, and 10 CFR 960. The approach is to be used
to guide the preliminary decisions, recognizing existing uncertain-
ties, that are necessary to document the rationale for the planned
program described in the SCP.

o General Framework: The Site Characterization Plan (SCP) is the
document that will define the information needed, and the approach
to obtaining that information, for ultimate use in the demonstration
of compliance. The applicable regulations provide a framework of
concepts to be addressed in the demonstration of compliance with the
regulations but do not provide specific guidance as to their imple-
mentation. The implementation of the regulations requires an ana-
lytic exercise wherein the postclosure and preclosure aspects of the
regulations are examined in light of possible scenarios, site
characteristics and known data to determine, in a preliminary
fashion, those aspects of the site which could impact the eventual
compliance demonstration. This information is used in the develop-
ment of plans to acquire data during site characterization. This
information also provides the base for the ongoing reevaluation of
the approach to demonstrate compliance. It is expected that, as
data from site characterization become available, scenario probabil-
ities will be defined and necessitate redirection of field activi-
ties. One aspect of the above described process is concerned with
seismic/tectonic phenomena. This paper will provide an approach and
rationale for the seismic/tectonic investigations to be described in
detail in Chapter 8 of the SCP; the content of the paper will be
incorporated in or referenced by the SCP. General requirements for
site characterization will be included in Chapter VII of this paper.
The Safety Analysis Report (SAR) will demonstrate that the informa-
tion obtained during site characterization and the methods and
assumptions used to perform safety analyses reflect reasonable
assurance that performance objectives of 10 CFR 60 and radionuclide
release standards of 40 CFR 191 have been met.

o Approach: The approach to resolve seismic/tectonic issues must
result in a repository site and design that is safe, environmentally
acceptable, cost effective, and located such that credible seismic/
tectonic phenomena will not degrade system performance below accept-
able limits. Performance assessment, safety analyses, and reposi-
tory performance confirmation monitoring are the means by which this
is demonstrated. Specific distinctions should be made regarding the
period of performance; repository preclosure considerations involve
both surface and underground facilities during a relatively short
operational period, whereas postclosure considerations involve only
the underground facilities and geologic setting, but for a much
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longer isolation time frame. It is envisioned that early inter-
action with NRC will be required during the preparation of this
paper to assure that the developed framework is acceptable.

3.2 Applicable Regulations and Definitions

A. Regulatory Framework

This section will provide a discussion of, and establish the
hierarchy for, the application of currently existing regula-
tions relative to seismic/tectonic considerations in the
licensing process. The Nuclear Waste Policy Act (NWPA) will be
included to establish the procedural baseline for the regula-
tory process. The three remaining regulations with direct
applicability, 40 CFR 191, 10 CFR 60, and 10 CFR 960 (and other
incorporated regulations), will be reviewed and summarized,
with focus on citation of those sections containing seismic/
tectonic criteria, or with seismic/tectonic implications.

B. Definitions

This section will provide a glossary of applicable definitions.
Definitions that will be developed should be consistent with
those already n existence, such as those found in 10 CFR 60,
10 CFR 960, and 40 CFR 191. If current wording is unclear for
some definitions in existence (for example active fault in
10 CFR 960), an interpretation of the intent of the definition
is necessary. Those definitions not found in the above regu-
lations will be developed as appropriate. Inconsistencies will
be identified and resolutions proposed.

A provisional list of definitions to be included follows:

Definitions

Accessible Environment
Active Fault
Annual Probability
Anticipated Event
Aquifer
Candidate Area
Class I Structure
Conservation Approach
Controlled Area
Complimentary Cumulative Distribution Function
Design Earthquake
Design Events
Design Ground Motion
Design Spectra
Design UNE (Underground Nuclear Explosion)
Deterministic Analysis

.(CCDF)

-4-



Disturbed Zone
Exceedance Probability
Expected Respository Performance
Geologic Setting
Important To Safety
Isolation
Likely Consequence of Failure
Maximum consequence of failure
Mean Return Period
Mitigation
Performance Assessment
Performance Objective or Standard
Postclosure Earthquake (PCE)
Probabilistic Analysis
Probabilistic Safety Assessment (Formerly Probabilistic

Risk Assessment)
Reasonably Forseeable Event
Reasonable Assurance
Remnant Stress
Residual Stress
Response Spectrum
Retrieval
Scenario
Seismicity
Seismogenic Province
Significant Source of Groundwater
Significant Tectonic Event
Site
Subsurface (Underground) Facilities
Surface Facilities
Tectonic Event
Tectonic Phenomenon
Tectonic Process
Unanticipated Event
Unrestricted Area
Unsaturated Zone

For definitions which are not included in 10 CFR 60,
10 CFR 960, and 40 CFR 191, use will be made, to the extent
possible, of equivalent geological, industrial, and mathe-
matical terms.

3.3 Conceptual Approach to Seismic/Tectonic Assessments for Licensing

A. Identification of Significant Processes and Phenomena

(1) This section will address the identification of seismic/
tectonic processes and significant seismic/tectonic phenomena
which may influence safety considerations for the HLW reposi-
tory regarding its total life cycle. Seismic/tectonic pro-
cesses which should be considered include: (a) volcanism,
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(b) faulting, (c) folding, and (d) regional crustal movements
and related strain (stress) accumulation. Significant seismic/
tectonic phenomena are those phenomena which, in light of
tectonic history and other characteristics of the site, must be
considered in evaluating compliance of the repository with the
performance objectives of 10 CFR 60. Phenomena which may be
considered include human-induced ground motion, earthquake
ground motion, and surface fault rupture. Preclosure and post-
closure performance objectives, with respect to near-surface
and subsurface, will require recognition of different sets of
seismic/tectonic processes and phenomena.

(2) This section will address the formulation of probability based
criteria to be used for identifying significant seismic/
tectonic phenomena to be considered for preclosure analyses.
The development of criteria and any decisions based upon such
criteria will be subject to review by the NRC, States, and
Tribes, utilizing site specific considerations. On a prelimi-
nary basis it will identify seismic/tectonic phenomena which
may be important with respect to these analyses. It will
provide the rationale as to why certain phonemenon should be
included or excluded, based on either probability or conse-
quences. Further, it will evaluate the potential impact of the
relevant phenomena on preclosure performance objectives, iden-
tify relevant seismic/tectonic processes and phenomena, and
reevaluate impact on repository design.

(3) This section will identify those seismic/tectonic phenomena
that are indicated by preliminary analyses to be of importance
with respect to the postclosure analyses. It will provide the
rationale as to why some phenomena should be included or
excluded. For each relevant phenomena it will evaluate poten-
tial impact, both direct and indirect, of this process on each
postclosure performance objective. This section will identify
controlling seismic/tectonic events including their magnitude,
and reevaluate impact on repository design and performance.

B. Identification of Those Issues That Need to be Resolved

This section will identify key issues from the current conceptual
models and understanding of site behavior which require seismic/
tectonic considerations for their resolution. It will provide the
rationale for including and/or excluding certain issues.

Using the established hierarchy, the section will identify the
issues that may require seismic/tectonic input. This section is to
include: (1) performance assessment issues, (2) design issues, and
(3) site characterization issues, and provide the rationale for
including and/or excluding certain issues.

For each pertinent issue, the section will identify seismic/tectonic
processes and phenomena that must be considered in order to resolve
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the issue properly. It will provide the rationale and evaluate the
potential design and performance impacts.

C. Events and Release Scenarios

This section will evaluate the phenomena that have been identified
for consideration and discuss the selection of specific events to be
used in the analysis of release scenarios. An example of an event
would be an earthquake of specific magnitude occurring on a specific
fault with an identified probability of occurrence. The construc-
tion of release scenarios using the identified events or sequences
of events will then be discussed. The release scenarios will encom-
pass all credible scenarios where significant tectonic events affect
release rates. The numerical modeling and calculations used to
evaluate the consequences of the scenarios will be discussed. The
comparison of release rates calculated from the scenarios with
regulatory requirements will be reviewed.

D. Issue Resolution Methodology

The resolution of preclosure and postclosure seismic and tectonic
issues may require different experimental and analytical techniques
because of the different health and safety concerns and the
different time periods involved.

(1) Preclosure issues will involve health and safety during opera-
tions and retrieval over periods of time up to 100 years. This
section will identify specific techniques used for safety
analysis, including seismic safety analysis. It will Identify
specific seismic/tectonic events which, at this time, are con-
sidered for the analysis and identify uncertainties and assump-
tions used in analyses.

The approach to demonstrating compliance could include the
following steps:

(a) Identify the set of release scenarios for anticipated
seismic/tectonic events and phenomena that might affect
safety during operation and retrieval.

(b) Conduct failure mode analysis of structures, systems and
components important to safety, using event probabilities
and seismic design parameters determined according to pro-
cedures outlined in Chapter IV, C. and Chapter V. B.

(c) Determine likely and maximum consequences of failure with
respect to radiological safety, considering ranges of
parameters that affect these consequences.

(d) Analysis of (c) and degree of compliance with release
limits.
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(e) Consideration of uncertainty involved in analyses and
effect on (d). Evaluation of Impact on design of struc-
tures, systems, and components important to safety, and
implications regarding design of structures to resist
failure.

(2) Postclosure issues will involve health and safety concerns for
a period up to 10,000 years. Significant postclosure releases
arising from seismic/tectonic phenomena must be included n the
total system performance assessment that leads to the construc-
tion of the empirical Complimentary Cumulative Distribution
Function (CCDF) described in 40 CFR 191. This approach to
demonstrating compliance could include the following steps:

(a) Identify the set of release scenarios, including scenarios
involving seismic/tectonic events and phenomena for both
anticipated and, as appropriate, unanticipated events.

(b) Construct mathematical models of each class of scenario;
the models predict cumulative release of radioactivity
from each class of scenario for the first 10,000 years
after closure.

(c) Assign probability distributions to the uncertain para-
meters that appear n the models of the scenarios; these
distributions should be based on data pertaining to site
tectonics and seismicity as much as possible.

(d) Combine mathematical models in a single model, capable of
time-dependent simulation, that gives sample values of the
total cumulative release to the accessible environment
10,000 years after closure.

(e) Exercise the model formed in (d) above to obtain statis-
tics sufficient to construct the CCDF mentioned in
40 CFR 191.

Additionally, issues will involve other 10 CFR 60 postclosure
performance objectives. These are release rates from engi-
neered barriers, and life of waste package. Resolution of
these issues may require seismic/tectonic consideration. The
paper will identify those issues and corresponding seismic/
tectonic phenomena. It will identify the analytical techniques
to be used; specific seismic/tectonic events which, at this
time, are considered in this analysis; and assumptions and
uncertainties.

3.4 Approach for Identifying Significant Seismic/Tectonic Phenomena

A. General

Preliminary scoping analyses should be performed to identify some or
all of the significant seismic/tectonic events. These scoping
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evaluations should be made in accordance with "B", "C", "D," and "E"
below.

B. Summary of Existing Data Base Related to Seismic/Tectonic Phenomena

This action will present a synopsis of the current data base; it
will also present sets of field observations which (1) are subject
to alternative interpretations, and/or (2) may have a significant
impact on waste containment and isolation. Included are the follow-
ing topics:

(1) Preclosure (10 CFR 960.5-2-11)

(a) Historical patterns of seismicity (including relationship
to known surface features indications of stress state).

(b) Relief and accumulation of tectonic stress and its effect
on emplacement or retrieval operations.

(c) Fault displacement and its effects on: surface and subsur-
face facilities judged important to safety; operations;
and retrieval.

(d) Effects of vibratory ground motion, natural or man in-
duced, on surface or subsurface facilities that are judged
important to safety.

(2) Postclosure (10 CFR 960.4-2-7)

(a) Tectonic stress (its nature; .e., tectonic, remnant,
residual and gravitational components; orientation and
magnitude temporal and spatial variability).

(b) Fault displacement (location, length of surface rupture,
movement style and history, amount of slip, secondary
effects).

(c) Vibratory ground motion; acceleration and response
spectra; time history; relationship to (a) and (b).

(d) Volcanism (composition, volume, time-space trends, tec-
tonic setting, relationship to seismicity, geophysical
data, eruptive mechanisms, secondary effects).

(e) Human-induced seismicity and ground motion (size and
characteristics of the effect from UNE testing, fluid
injection, fluid withdrawal, impoundment, and mining).

(f) Secondary effects of seismic/tectonic events (groundwater
movement, secondary slip and fracturing, landslides,
liquifaction, and erosion).
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(g) Regional crustal movements and effects on waste isolation
(folding, subsidence, uplift, diapirism).

The limitations of the ground motion models and asociated distri-
bution functions will be identified.

C. Assessment of Significance

Based on professional judgment, including case histories from the
region, and performance assessment calculations if available, this
section will evaluate significance of the above topics in the con-
text of each performance objective of 10 CFR 60. It will consider
the preclosure time-frame; i.e., operational releases and retriev-
ability; and postclosure; i.e., compliance with 40 CFR 191 release
standard, travel time, life of waste package and release rates from
engineered barrier.

For the preclosure time-frame, considerations could include, but are
not limited to, the following:

(1) Relief and accumulation of tectonic stress and ts effect on
mining, mine openings, and waste package emplacement and re-
trieval operations.

(2) Fault displacement and its effects on waste handling facilities
or other critical structures, and waste handling or retrieval
operations.

(3) Vibratory ground motion and its effects on transportation,
waste handling facilities, and underground operations.

For the postclosure time frame considerations include, but are not
limited to:

(1) Relief and accumulation of tectonic stress and its effects on
fracture conductivity, permeability, and pore pressure, waste-
package integrity, and possible deterioration of seal perform-
ance.

(2) Fault displacement and its effects on the permeability, frac-
ture, conductivity and pore pressure, waste-package integrity,
and disruption of seals.

(3) Effects of vibratory ground motion on permeability, fracture
conductivity, pore pressure, and water movement.

(4) Magmatic intrusion or extrusion into the repository proper.

(5) Magmatic intrusion or extrusion into the hydrologic system up
and down-gradient of the repository and its affect on
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compliance with 10 CFR 60 performance objectives, and
compliance with 40 CFR 191 release standards.

D. Uncertainty Considerations

Assessments of safety must consider the extent of uncertainty that
exists throughout any analysis and determine its effects on the
conclusion reached in that analyses. Potential sources of uncer-
tainty arise from: understanding of basic phenomena; formulation of
constitutive relationships and conceptual models of features events
and processes; formulation and execution of mathematical models; and
data and data analysis. This section will address the manner by
which uncertainty will be characterized in the following arrange-
ment:

(1) Conceptual uncertainty.

Characterize conceptual uncertainties (i.e., fidelity of models
to physical reality) through concensus opinion and through
consideration of alternative hypotheses, if significant effect
on results is shown.

(2) Natural uncertainty.

Characterize natural uncertainties through the use of site-
specific data and concensus opinion. Appropriate numerical and
analytical models will be used.

(3) Interpretative uncertainty.

Discuss how interpretative uncertainty can be characterized by
addressing validation of formulae and codes; this is the focus
of software QA programs advocated by NRC and DOE.

E. Relevance of Expected Events During Preclosure and Postclosure
Time Frames and Impacts on Repository Design and Performance

A comparative evaluation of the significant effects will be provided
to offer a perspective on the most important aspects with respect to
radiological safety and cost.

3.5 Strategy for Issue Resolution and/or Mitigation

A. General

This section wll describe the licensing strategy to be employed in
resolution of issues related to seismic/tectonic characteristics of
the site. It will consider: (1) procedures to be used in develop-
ing the seismic design parameters; (2) engineering design measures;
and (3) recognition and integration of uncertainties. These mea-
sures involve in-depth consideration of possible means of adding
confidence in the resolution of issues.

-11-



B. Seismic Design Parameters

This section will address procedures used to develop seismic design
parameters.

Preclosure - Identify procedures which are judged to be proper for
use in developing seismic design parameters. The section will con-
sider vibratory ground motion and surface rupture. It will discuss
implementation of the scheme or procedure for classification of
structures, systems and components deemed important to safety, and
consider alternate approaches for defining seismic design input.
The section will discuss the rationale, alternatives and procedures
used for equivalent considerations in other industries.

Postclosure - This section will ascertain the sensitivity of the
closed repository to vibratory ground motion and fault displacement,
including secondary effects. It will consider sealing, waste
package, and other engineered and natural barriers. It will present
procedures which could be used to develop seismic design parameters
for postclosure.

C. Engineering

For certain seismic/tectonic events and phenomena, a demonstration
of compliance with some performance objectives could be achieved
through conservative engineering design. This section will iden-
tify, in a preliminary fashion, these events and phenomena and the
performance objectives corresponding to them. With respect to
mitigation of undesired effects of each seismic/tectonic phenomena
and event it will identify available technology, engineering strat-
egy and cost considerations. The discussion will consider allowable
thermal loading and relate it to the size of the disturbed zone,
mode of emplacement, clearance for tunnels, shafts and emplacement
boreholes, etc., location of surface facilities, and design parame-
ters for vibratory ground motion, including support considerations.
The section will discuss the iterative aspects assessing compliance
and refining design.

D. Recognition and Mitigation of Uncertainties

This section will discuss the manner in which the following topics
are treated:

(1) Assessment of uncertainties in event scenarios, conceptual
models, mathematical models, and data.

Sources of uncertainty in each category will be identified as
considered in analyses, because these will detract from the
demonstration of reasonable assurance.

(2) Enhance understanding of potentially adverse and favorable site
conditions.
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The extent to which potentially adverse and favorable site
conditions exist will be evaluated with respect to safety, en-
vironment, and cost. The reasonable assurance concept will be
employed in judging if sufficient information exists to make
decisions leading to licensing. Where information is shown to
be inadequate, additional site characterization will be re-
quired.

(3) Cost impacts as a function of variability.

An assessment will be performed to evaluate the impact of vari-
ability in the estimated or calculated value of seismic
loadings on the total cost of the repository. This section
will consider appropriate variability of frequency and response
spectra within an acceleration range; high frequency and low
frequency ground motion will be considered. This section will
also consider the cost increments for designing and construct-
ing surface and underground facilities against failure induced
by surface rupture.

(4) Institute conservatism in operating procedures.

This section will identify and discuss the operating procedures
that may be developed to mitigate the impacts of seismic/
tectonic hazards. It will evaluate the effectiveness of these
procedures.

(5) Institute Performance Confirmation Monitoring Program.

This section will describe the monitoring and evaluation for
specific performance parameters that will validate conclusions
and assumptions made in the SAR. It will discuss how results
will lend confidence to decisions, especially the possible re-
quirement for retrieval.

3.6 Seismic/Tectonic Events and Radionuclide Release Scenarios

A. General

For each significant seismic/tectonic event as determined in Chapter
IV, and with reference to the corresponding performance objective,
present results of preliminary performance computations and plans
for the final performance assessment. Consider both preclosure and
postclosure time-frames.

B. Preclosure

For preclosure the analysis shall include:

(1) Scenario identification and analysis;

(2) Failure Mode Analysis and design sensitivity;
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(3) Likely and maximum consequence determination;

(4) Analysis of safety and compliance with release limits; and

(5) Uncertainty assessment.

C. Postclosure

For postclosure, the analysis shall include:

(1) Scenario identification analysis, emphasizing all aspects of
hydrology and radionuclide travel;

(2) Likely and maximum consequence determination;

(3) Analysis of compliance with release limits; and

(4) Uncertainty assessment.

The identification of postclosure-release scenarios involving a
seismic/tectonic phenomena should proceed by examining the effects
of such phenomena on three things: the hydrology and radionuclide
transport aspects of the site; the integrity of the waste package;
and the integrity of the engineered-barrier system, including, as
appropriate, boreholes, shafts, and seals.

The magnitude and consequences of the effects identified above
should be used to further screen release scenarios; this may require
calculations of likely and bounding consequences in terms of release
from the barriers (waste package, engineered-barriers and the site)
to establish their significance.

Special-purpose mathematical models of-the significant classes of
scenarios identified above should be constructed and combined with
the model for expected releases to form a total systems model that
can be used to simulate the behavior of the site/repository system
under all anticipated, significant events and processes for the next
10,000 years.

3.7 Requirements for Site Characterization Including Methodology and Criteria
Appropriate for Resolution of Seismic and Tectonic ssues.

A. Types of Issues and Relationship to Repository Development Schedule

The complete set of characterization issues for the project has been
derived from considerations of performance and design (10 CFR 60) as
well as consideration of siting criteria in 10 CFR 960. This issues
hierarchy is an essential prerequisite in identifying data and in-
formation needs to be provided during the site characterization
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process. The site characterization plan (SCP) is being developed to
be compatible with the data and information needs. The data and
information must be obtained in a timely manner in order to meet the
DOE repository development schedule as required by NWPA.

Within the overall issue hierarchy, some issues specifically address
seismic/tectonic concerns, an example is Mission Plan Issue 4.5
relating to the tectonic compatibility of the site with repository
construction, operation, and closure. Conversely, there are a num-
ber of issues in which the influence of seismic/tectonic events or
phenomena is indirect but is important to resolution.

This section will identify data and information needs related to
seismic/tectonic events or phenomena which, at this time, are judged
to be required for satisfactory resolution of each pertinent issue.
It will consider all aspects of the issue resolution process, n-
cluding: (1) site characterization; (2) engineering design; (3)
performance assessment; and (4) performance confirmation monitoring.

For each issue requiring seismic/tectonic considerations, this
section will identify when, in relation to the DOE's repository
development schedule, evaluation of this issue should be completed.

B. Data and Information Needs

(1) Site Characterization

Seismic/tectonic data and information needs to be satisfied
during the site characterization process pertain to three broad
categories. These are: (a) for each seismic/tectonic process,
estimates of probabililty of occurrence of a given tectonic
event; (b) impact of this event on containment and isolation;
and (c) parameters; i.e., physical properties and boundary
conditions, which are required in order to quantify impact of
this event on a given performance objective. Identify data and
information needs as they pertain to these categories and each
applicable site characterization issue. Consider both preclo-
sure and postclosure performance objectives.

(2) Performance Assessment

The performance assessment aspect of the issue resolution
process will require its own set of data and information needs
related to seismic/tectonic conditions. These may be related
to (a) evaluating significance of a given tectonic phenomena to
waste containment and isolation; e.g., phenomenological under-
standing of impact of basaltic intrusion and/or faulting on
groundwater travel time and/or postclosure releases of radioac-
tivity; (b) identification of parameters; i.e., properties and
boundary conditions, required for quantification of impact of a
given tectonic phenomena with respect to a given performance
objective; c) evaluating relationship between impact and size
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of a given seismic/tectonic event; and (d) constitutive rela-
tion and model validation. Identify data and Information needs
for each pertinent performance issue. Consider both preclosure
and postclosure time spans and performance objectives.

The process is iterative in that preliminary models, codes and
scenario are used to identify information needed for licensing;
as data becomes available from site characterization, models
will be refined, codes will become more sophisticated and
scenario probabilities will be defined. This could lead to the
redefinition of information needed from site characterization.
The process results in a defensible performance assessment of
the site which forms the basis for demonstration of compliance
with the applicable regulations.

(3) Design

Identify elements of conceptual design which require seismic/
tectonic consideration. Identify range of design options and
discuss licensing and cost implications. Identify data and
information needs related to seismic/tectonics and which are
required in order to demonstrate that a given design decision
is adequate. This decision may include: design parameters,
method of construction, location, and material. Consider
preclosure and postclosure aspects of repository design and
performance.

3.8 Conclusions and Recommendations

Based on analysis and interpretations performed in order to develop this
position paper, identify perceived seismic/tectonic events or phenomena,
if any, which represent areas of significant concern in the licensing
process. Recommend areas and methods of investigation leading to reso-
lution.

4.0 PREPARATION SEQUENCE

The formal recognition of a need for a Seismic/Tectonic Position Paper
can be traced to a recommendation of a meeting on Geotechnical Activities
and Repository Design held in Las Vegas on January 11, 1985 (WMPO:MBB-
585). An initial Working Group meeting was held February 8, 1985. also
in Las Vegas. Each Project participant was requested to designate up to
two key representatives. From the assembled Working Group, an informal
ad hoc committee assumed the responsibility to prepare an Annotated Out-
line (AO) for review by the Working Group. Several drafts of the AO were
prepared and provided for review to NNWSI Project participants, DOE/HQ,
Weston, and representatives of other projects. Upon receipt of comments
provided at an April 3,1985, workshop attended by NNWSI Project partici-
pants and representatives of Weston, DOE/HQ, and BWIP, a site-specific AO
was finalized and provided to DOE/HQ, Weston WMPO:JSS-811) and the NNWSI
Project (WMPO:JSS-1562). The distribution to the NNWSI Project was
accompanied by a request to identify a single individual from each
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participating organization to serve on the Working Group to prepare the
position paper. These individuals are: J. Neal, SNL; B. Crowe, Los
Alamos; . Emerson, LLNL; B. Myers, USGS (observer only); and M. Voegele,
SAIC. The AO was reviewed by Alan Jelacic, DOE Headquarters (DOE/HQ),
and a generic outline was prepared that was acceptable to DOE/HQ. At his
request, this AO was furnished to the other projects for review (WMPO:
JSS-845). It was the desire of the HQ staff to meet with the NRC and
discuss generic aspects of the AO and position paper. On December 3 and
4, 1985, such a generic workshop was held. The minutes from that work-
shop were distributed as an enclosure to a letter from Vieth to the NNWSI
Project Technical Project Officers (WMPO:JSS-865). Because the NRC staff
supported the AO as appropriate for its purpose, a new production
sequence and associated schedule was developed. The cover letter for
this enclosure (WMPO:MBB-579) contains the elements of the new prepara-
tion plan. The elements of the preparation plan are summarized below:

a. Distribution of revised preparation plan
to Working Group.

b. The following to be distributed to the
Working Group for review:
-Draft topical report on seismic and

faulting hazards at Yucca Mountain
-Draft of relationship of tectonic pro-

cesses and hydrology (SNL)
-Draft of proposed methodology for seismic

risk assessment and parametric analysis
(SNL)

c. Working Group review meeting on items
included in (b).

d. Similar working sessions to review draft
contributions and prepare for NRC Workshop.

e. Proposed NRC Workshop

f. Working session to assess results of NRC
Workshop, reassign and redefine work ele-
ments as necessary to complete abridged
version of position paper.

g. Abridged version of position paper to
Project nd consultant panel for review.

h. All comments on abridged version of posi-
tion paper due.

i. Final abridged Seismic/Tectonic Position
Paper submitted to WMPO.

j. Start work on complete position paper
as outlined in the AO.

March 31, 1986

April 18, 1986

April 29-30, 1986

May-September, 1986

July 1986

August 1986

September 1986

October 15, 1986

November 15, 1986

November 16, 1986
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5.0 PREPARATION RESPONSIBILITIES

The cover letter for this plan (WMPO:MBB-579) indicates current respon-
sibilities for development and production of the abridged version of the
NNWSI Project Seismic/Tectonic Position Paper. The secton numbers indi-
cated below are keyed to the complete annotated outline contained in
Section 3 of this preparation plan. Not all of the topics below will be
thoroughly developed in the abridged version of the position paper,
although the general responsibilities are still applicable.

3.1 Introduction SAIC

3.2 Applicable Regulations
3.2(A) Regulatory Framework SAIC
3.2(B) Definitions SAIC

3.3 Conceptual Approal ----
3.3(A) Significant Processes SAIC
3.3(B) Issues to be Resolved SAIC
3.3(C) Events and Release Scenarios SNL
3.3(D) Resolution Methodology SNL/SAIC

3.4 Approach for Identifying
Significant Phenomena

3.4(A) General USGS
3.4(B) Data Base SAIC/SNL/USGS/LANL/LLNL
3.4(C) Significance SAIC/SNL/USGS/LANL/LLNL
3.4(D) Uncertainty SAIC/SNL/USGS/LANL/LLNL
3.4(E) Relevance SAIC/SNL/USGS/LANL/LLNL

3.5 Strategy for Issue Resolution ----
3.5(A) General SNL
3.5(B) Seismic Design SNL
3.5(C) Engineering SNL
3.5(D) Mitigation SNL

3.6 Release Scenarios
3.6(A) General SNL
3.6(B) Preclosure SNL
3.6(C) Postclosure SNL

3.7. Site Characterization
Requirements ----

3.7(A) Issues SAIC
3.7(B) Data and Information Needs SAIC

3.8 Conclusions and Recommen-
dations All
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NNWSI SYSTEMS ENGINEERING

Introduction
and

Objectives



STATUS OF THE SEMP

SOME WRINKLES
TO BE IRONED OUT



NNWSI PROJECT-SYSTEMS
ENGINEERING

Question: How do we integrate the technical disciplines and
activities?

Answer: All technical activities shall be planned, performed,
and documented on the basis of the same organizing
principles.



OBJECTIVES OF NNWSI PROJECT
SYSTEMS ENGINEERING

* Satisfy the DOE/OCRWM/OGR requirements for systems
engineering

* Establish and adhere to additional requirements to improve the
efficiency and quality of the prospective Yucca Mountain Mined
Geologic Disposal System

* Integrate the organizing principles that have been developed for the
- Site Characterization Plan (SCP)

Design activities
Performance assessment

-QA
- Licensing and Regulatory Compliance
- Systems Engineering
- Project planning and scheduling



NNWSI PROJECT
SYSTEMS ENGINEERING

Systems Engineering Process



NNWSI PROJECT PHASES



NNWSI SYSTEMS ENGINEERING
PROCESS



NNWSI PROJECT
SYSTEMS ENGINEERING

The Role of the Issues Hierarchy
and the

Issue Resolution Strategy
in the

Systems Engineering Process



ISSUE RESOLUTION
STRATEGY



RELATIONSHIP BETWEEN THESYSTEMS
ENGINEERING PROCESS AND THE
ISSUES RESOLUTION STRATEGY

STEPS OF THE SYSTEMS
ENGINEERING PROCESS



CORRELATION OF SYSTEM
REQUIREMENTS AND ISSUES



PHASED APPROACH TO ISSUE
RESOLUTION RESOLUTION AND

SYSTEMS ENGINEERING

Site Characterization Design Phase
To guide site characterization activities, design and performance goals are allocated for those
requirements that are Involved in licensing and require Information about the site for a demonstration
of compliance.

Advanced Conceptual Design Studies Phase
To further guide site characterization activities and to define design requirements for the license
application design, design and performance goals are allocated and system trade-off studies are
performed for all requirements that are Involved in licensing.

License Application Design Phase
To guide the completion of site characterization and the license application design and to define
design requirements for the final procurement and construction design, design and performance
goals are allocated and system trade-off studies are performed for all requirements.

Final Procurement and Construction Design Phase
Information obtained and developed In earlier phases is used In system studies to translate design
and performance goals Into requirements and specifications for construction, operation, and
closure and decommissioning.



NNWSI PROJECT SYSTEMS
ENGINEERING

Sandia
National
Laboratories

Identification of Interfaces
and System Studies



THE ROLE OF SYSTEM STUDIES
IN ISSUE RESOLUTION

SYSTEM STUDIES BALANCE ALLOCATION OF PER-
FORMANCE/DESIGN GOALS FOR EACH SYSTEM
ELEMENT ACROSS ALL ISSUES AND BALANCE
ALLOCATION ACROSS SYSTEM ELEMENTS FOR EACH
ISSUE.

SYSTEM STUDIES BALANCE ALLOCATION FOR
EACH SYSTEM ELEMENT ACROSS ALL REQUIRE-
MENTS AND BALANCE ALLOCATION ACROSS
ELEMENTS FOR EACH REQUIREMENT.

SYSTEM REQUIREMENTS
(FROM SR) THAT COMPRISE

THIS ISSUE

PERFORMANCE/DESION GOALS
ALLOCATED TO SELECTED SYSTEM
ELEMENTS TO ACHIEVE COMPLIANCE
WITH SYSTEM REQUIREMENTS AND
THUS RESOLVE THIS ISSUE -
ALLOCATION IS DEVELOPED
THROUGH SYSTEM STUDIES

ALL DESIGN AND PERFORMANCE ISSUES



Role and Integration
of Quality Assurance

in Issue Resolution and the
Systems Engineering Process



GOALS

Goal of:
System Engineering

An efficient, high-quality system

Quality Assurance
An efficient, high-quality system



OBJECTIVES

Quality Assurance functions are aimed at:

- Achievement of Quality
* Conformance to requirements
* "Customer satisfaction", i.e., licensability

- Evidence of that achievement of quality
* Retained and retrievable documentation



PHASES OF ISSUES RESOLUTION
STRATEGY

ISSUE RESOLUTION STRATEGY FOR PERFORMANCE AND DESIGN ISSUES



PHASES OF QUALITY ASSURANCE

QA functions are exercised:

- During work performance:
(supervisory overviews, audits, peer observations, adher-
ence to procedures, etc.)

- After performance of work:
(verification activities - peer reviews,
achieve what was required?)

inspection: Did we

- But most importantly, before work performance:
(planning, organizing,
training, etc.)

generating spec's and procedures,



PRE-"WORK"
IRS: STEPS 1 -10

QA
SE: STEPS1-4

Design: Generation of design basis & inputs
- Application of established procedure for this activity
- Baseline control
- Reviews of design planning documents, design bases, etc.

Testing: Generation of test/experiment, plans & procedures
- Application of procedure to do so
- Qualification of procedure to do so
- Qualification of test equipment, procedure, personnel
- Training
- Instrumentation calibration
- Review of documents

Analysis: - Definition of problem & related facts/constraints
- Identification of applicable model
- Software QA
- Reviews of Documents



QA DURING WORK
IRS: STEP 11 S SE: STEP 5

During design:
- Adherence to design control procedures
- Application of interface control

- Configuration control



QA DURING WORK

During testing/experimentation:

- Adherence to test/experiment procedures
- Nonconformance control
- Application of hold points
- Verification of critical controlled parameters
- Use of trained personnel
- Control of data recording
- Supervisory/technical overchecks
- Document control
- Surveillances/audits



QA DURING WORK

During analytical activities:
- Adherence to analysis guidelines

- Supervisory/technical overchecks

- Use of qualified personnel & software



QA FOLLOWING
IRS: STEPS 12-14

WORK
SE: STEPS 6 - 8

Design:
- Design reviews
- Calculational verification
- Testing

Testing:
- Peer/technical review of results
- Control of data as records
- Post-test instrumentation calibration

Analysis:
- Peer/technical review
- Comparison with alternate analyses



NNWSI PROJECT SYSTEMS
ENGINEERING

Use of the Q-List Methodology in the
Issue Resolution Strategy to develop

the NNWSI Project Q-List



Q-LIST METHODOLOGY

REITERATE THROUGH EACH PHASE OF DESIGN UNTIL THE CONSEQUENCES OF ALL

EVENT SEQUENCES OF SIGNIFICANT FREQUENCY ARE LESS THAN 5.0 REM



USE OF THE Q-LIST
METHODOLOGY IN THE ISSUE

RESOLUTION STRATEGY

ISSUE RESOLUTION STRATEGY FOR PERFORMANCE AND DESIGN ISSUES



ASSIGNMENT OF ITEMS TO THE Q-LIST
MUST BE BALANCED WITH OTHER

PERFORMANCE ALLOCATIONS

THESE EFFORTS ARE SYSTEM STUDIES AND ARE THE EFFECTIVE MEANS OF IDENTIFYING INTERFACES AND DETAILED SYSTEM
STUDIES THAT ARE NEEDED



NNWSI SYSTEMS ENGINEERING
Sandia
National

Laboratores

NNWSI Project Baseline
and

Technical Baseline Controls



NNWSI PROJECT BASELINE



DEVELOPMENT OF THE NNWSI TECHNICAL
BASELINE FROM ISSUE RESOLUTION AND

THE SYSTEMS ENGINEERING PROCESS

ISSUE RESOLUTION STRATEGY FOR PERFORMANCE AND DESIGN ISSUES



ASSIGNMENT OF ISSUE RESOLUTION
STRATEGIES TO TECHNICAL PLANS

ALL DESIGN AND PERFORMANCE ISSUES



CORRELATION OF ISSUES WITH PROJECT DOCUMENTS THAT ADDRESS THEM
PLAN CONTAINING DETAIL OF IRS
ISSUE RESOLUTION (P=partial,

ISSUE * STRATEGY (IRS) ** C=complete)

Key Issue 1. Postclosure Performance SCP C

Issue 1.1 Geohydrology SCP C

Issue 1.2 Geochemistry SCP C

Issue 1.3 Rock Characteristics SCP C

Issue 1.4 Future Climatic Conditions SCP C

Issue 1.5 Future Erosion SCP C

Issue 1.6 Rock Dissolution SCP C

Issue 1.7 Future Tectonic Processes SCP C

Issue 1.8 Human Interference SCP C

Issue 1.9 Waste Package Design SCP C
RDP C

Issue 1.10 Underground Facility Design SCP C
RDP C

Issue 1.11 Seals Design SCP C
RDP C

Issue 1.12 Effects of Repository on Site SCP C

Issue 1.13 Waste Package Containment Time SCP C

Issue 1.14 Engineered Barrier Performance SCP C

Issue 1.15 Groundwater Travel Time SCP C

Issue 1.16 Releases to Environment SCP C

Issue TBD Postclosure Public Exposures SCP C

Issue TBD Groundwater Protection SCP C

Issue 1.17 Favorable & Adverse Conditions SCP C

Issue 1.18 Higher-Level Findings SCP C
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CORRELATION OF ISSUES WITH PROJECT DOCUMENTS THAT ADDRESS THEM
PLAN CONTAINING DETAIL OF IRS
ISSUE RESOLUTION (P=partial,

ISSUE * STRATEGY (IRS) ** C-complete)

Key Issue 2. Preclosure Radiological Safety RDP C
SIRS P

Issue 2.1 Population Density & Distribution SIRS C

Issue 2.2 Land Ownership and Control SIRS C

Issue 2.3 Meteorology SIRS C

Issue 2.4 Offsite Installations & Ops. SIRS C

Issue TBD Rad. Cond. of Water/Soil/Biota SIRS C

Issue 2.5 Waste Package Design SCP C
RDP C

Issue 2.6 Repository Design SCP P
RDP C

Issue 2.7 Rad. Exposures & Releases SCP P
RDP C

Issue 2.8 Higher-Level Findings SCP P
SIRS C

Issue TBD Favorable & Adverse Conditions SCP P
SIRS C
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CORRELATION OF ISSUES WITH PROJECT DOCUMENTS THAT ADDRESS THEM
PLAN CONTAINING DETAIL OF IRS
ISSUE RESOLUTION (P=partial

ISSUE * STRATEGY (IRS) ** C=complete)

Key Issue 3. Env., Socioecon., & Trans.- EFAP C
SFAP P
TSP P

Issue 3.1 Environmental Conditions EFAP C

Issue 3.2 Socioeconomic Conditions SFAP C

Issue 3.3 Transportation Conditions TSP C

Issue 3.4 Repository Design - Env. EFAP C
RDP C

Issue 3.5 Repository Design - Socioecon. SFAP C
RDP C

Issue 3.6 Repository Design - Trans. TSP C
RDP C

Issue 3.7 Environmental Impacts EFAP C

Issue 3.8 Socioeconomic Impacts SFAP C

Issue 3.9 Impacts of Transportation TSP C

Issue 3.10 Env. Impacts - not mitigated EFAP C

Issue 3.11 Higher-Level Findings EFAP C
SFAP P
TSP P

Issue TBD Favorable & Adverse Conditions EFAP C
SFAP P
TSP P
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CORRELATION OF ISSUES WITH PROJECT DOCUMENTS THAT ADDRESS THEM
PLAN CONTAINING DETAIL OF IRS
ISSUE RESOLUTION (P=partial,

ISSUE * STRATEGY (IRS) ** C=complete)

Key Issue 4. Feasibility and Cost RDP C

Issue 4.1 Surface Conditions SCP C

Issue 4.2 Host Rock Characteristics SCP C

Issue 4.3 Hydrology SCP C

Issue 4.4 Tectonic & Igneous Activity SCP C

Issue 4.5 Waste Package Feasibility SCP C
RDP C

Issue 4.6 Non-rad Health and Safety SCP P
RDP C

Issue 4.7 Repository Feasibility SCP P
RDP C

Issue 4.8 Cost RDP C

Issue 4.9 Retrievability SCP C
RDP C

Issue 4.10 Higher-Level Findings SCP C
RDP C

Issue TBD Favorable & Adverse Conditions SCP C
RDP C

* Except for Issues that are labeled TBD, the Issue numbers and
descriptive titles are taken from the January 24, 1986 version of
the NNWSI Issues Hierarchy in the letter from Maxwell B. Blanchard
(WMPO) to distribution on that same date.

** SCP Site Characterization Plan
RDP Repository Design Plan
SIRS Site Investigations Plan for Resolution of Preclosure

Radiological Safety Issues (proposed title in text of this
letter)

EFAP Envronmental Field Activity Plan (see reference letter)
SFAP Socioeconomic Field Activity Plan (see reference letter)
TSP Transportation Studies Plan (see reference letter)
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HIERARCHY OF TECHNICAL
BASELINE APPROVAL AND

MANAGEMENT GROUPS



NNWSI PROJECT TECHNICAL
BASELINE APPROVAL LEVELS

PARTICIPANT

*IN ADDITION TO REVIEW AND APPROVAL OF LEVEL IV INPUTS/CHANGES, THE SEIG REVIEWS ALL HIGHER LEVEL
INPUTS/CHANGES AND PROVIDES RECOMMENDATIONS FOR APPROVAL OR DISAPPROVAL (WITH JUSTIFICATION)
UP THE LINE



ROLE OF THE T&MSS
CONFIGURATION MANAGEMENT

ORGANIZATION

All input/change requests are submitted to the T&MSS Configura-
tion Management Organization for classification, documentation,
and issuance to the appropriate group(s) for review and approval,
as designated by the Director of the WMPO or his delegate.

Analyses of input/change requests and approval/disapproval
decisions and documentation are returned to the T&MSS Configura-
tion Management Organization for documentation and distribution
of approved inputs/changes to the controlled copies of the
Technical Baseline documents.



SITE INTEGRATION GROUP
PRESENTATION TO PM/TPO MEETING

MARCH 24, l986



RESULTS OF SITE NETWORK REVIEW

1. MILESTONES THAT ARE SCHEDULED FOR COMPLETION
TOO LATE ACCORDING TO HQ DEADLINES

2. MILESTONES THAT CANNOT BE TRACKED TO ISSUES
HIERARCHY

3. MILESTONES THAT CANNOT RE EVALUATED DUE TO LACK
OF CRITERIA

4. ACTIVITIES/MILESTONES THAT ARE MISSING FROM
THE NETWORKS

FINAL REPORT ON SOLUBILITY
(SCHEDULED 6/93) (P. 23A)

ADDITIONAL PAVEMENT STUDIES (P. 28A)

ALMOST ALL LEVEL 3 AND 4 MILESTONES

IN SITU STRESS HOLES (P. 37A)



RESULTS OF SITE NETWORK REVIEW (CONT)

EXAMPLE

5. ACTIVITIES CNTINUING FOR MORE THAN NE YEAR
WITH NO MILESTONES OR DELIVERABLES

6. TWO OR THREE WORD TITLE NOT INFORMATIVE

7. TOO FEW CONNECTIONS SHOWN
- OFF-NETWORK CONNECTORS
- WITHIN NETWORKS

R. NO NETWORK EXISTS

REFRACTION STUDIES (P. 2A)

P. 22B - C326

P. 26A - R346, R315
P. RA - STRATIGRAPHY
INVESTIGATION

SNL - SITE GEOLOGY
LOS ALAM OS - TECTONICS & VOLCANISM
USGS - ISOTOPE GEOLOGY



SITE INTEGRATION GROUP (SIG)

WBS

1.2.3.1
1.2.3.2

MANAGEMENT INTEGRATION

GEOLOGY
1.2.3.2.1 GEOLOGIC INVESTIGATIONS

1.2.3.2.2 GEOPHYSICAL INVESTIGATIONS

1.2.3.2.3 SITE SITABLITY

BLANCHARD

ROTERT
ROTERT
ROTERT

JORGENSON

JONES
HARDIN
JONES

1.2.3.3 HYROLOGY
1.2.3.4 GEOCHEMISTRY
1.2.3.5 DRILLING
1.2.3.6 ENVIRONMENT
1.2.3.7 SOCIOECONOMICS
1.2.3.8 PERFORMANCE ASSESSMENT
1.2.3.9 DEFERRED SITE CLOSE OUT

D'LUGOSZ
LIVINGSTON
D'LUGOSZ
JANKUS
JANKUS
LIVINGSTON
JANKUS

MATTHUSEN
MATTSON
HARDIN
BROWN
BROWN
PARK
BROWN



SIG OPERATION

1. PREPARE SITE INTEGRATION MANAGEMENT PLAN (SIMP)

2. ACCOMMODATE NEED FOR SRFACE BASED TEST PLAN
- DETAILS IN CHAPTER 8.3 OF SCP
- SUMMARY IN SIMP (NETWORK AND MINIMAL TEXT)

- IENTIFY DRILL HOLES, TRENCHES, PAVEMENTS, ETC.
- GIVE LOCATIONS
- STATE PURPOSE OF ACTIVITY
- IDENTIFY PI
- STATE KEY DATES (QLAS, CRITERIA LETTERS, STARTING, COMPLETION)

3. COMPILE DILLING NETWORK
- SIG RESPONSIBILITY
- INFORMATION WILL BE ACQUIRED AT LEAST QUARTERLY AT SITE INTEGRATION

MEETING
- UPDATED BASED ON WPAS GUIDANCE FROM MARCH 4 MEETING

4. MILESTONE TRACKING
- USE PROJECT PARTICIPANTS MONTHLY REPORTS
- REQUEST THAT ALL PARTICIPANTS PROVIDE STATUS OF LEVEL 3 4

MILESTONES



NEXT STEPS

1. POSTPONE SITE INTEGRATION MEETING TENTATIVELY SCHEDULED FOR MARCH 27
- RESCHEDULD DURING WEEK OF MARCH 31
- PURPOSE WILL BE TO RESOLVE WPAS DISCONNECTS

2. DETERMINE PROCEDURE FOR WMPO ACCEPTANCE OF MILESTONES
- ONE SUGGESTION IS TO INCLUDE A REGULATORY REVIEW OF REPORTS

SUBMITTED TO WMPO IN ORDER TO DETERMINE WHETHER THE INFORMATION
CONTAINED IN THE REPORT IS ADEQUATE FOR ISSUE RESOLUTION



PERFORMANCE ALLOCATION --- STATUS

o PROJECT-WIDE WORKSHOP HELD ON FEB 20-21, L986

o WORKING GROUPS WERE FORMED I. HIGHER LEVEL FINDINGS & SITE CRITERIA
II. GROUNDWATER TRAVEL TIME

III. RELEASES TO ACCESSIBLE ENVIRONMENT
& EFFECTS OF REPOSITORY ON SITE
CHARACTERISTICS

IV. REPOSITORY AND WASTE PACKAGE DESIGN
V. WASTE PACKAGE & EBS RELEASE

o WORKSHOP SCHEDULE WAS DEVELOPED



SCP PERFORMANCE ALLOCATION WORKSHOP SCHEDULE

ISSUE(S) DATE(S) HOST
LEAD

ORGANIZATION

HIGHER LEVEL FINDINGS AND)
SITE CRITERIA

1.17, 1.18, 2.8, 4.10 3/7 SAIC
3/27-28 USGS

4/22-24 USGS

SAIC/SNL

GROUNDWATER TRAVEL TIME

3/11-12 USGS
USGS

SNL

RELEASES TO ACCESSIBLE
ENVIRONMENT AND EFFECTS
OF REPOSITORY
ON SITE CHARACTERISTICS

1.16,1.12 SNL

SNL

SNL

REPOSITORY AND WASTE PACKAGE
DESIGN

1.10, 1.11, 4.9, 4.5, 4.6, 4.7,
2.5, 2.6, 2.7

4/8-10
SNL
SNL

SNL/LLNL

WASTE PACKAGE AND EBS RELEASE

1.9, 1.13, 1.14 LLNL



2

PERFORMANCE ALLOCATION -- STATUS

MARCH 7 -- HIGHER LEVEL FINDINGS/SITING CRITERIA (ISSUES 1.17 & 1.8)

MEETING SUMMARY SENT TO PARTICIPANTS 3-19-86

DISCUSSION TOPICS: TERMINOLOGY PROBLEMS; CREDIBILITY-TYPE INFORMATION
NEEDS AND HOW TO DEAL WITH THEM; REVISIONS TO
INFORMATION NEEDS/ISSUES; 960 vs. 60 REQUIREMENTS

SAIC/SNL WORKING TOGETHER -- WILL PROVIDE WRITTEN ISSUE RESOLUTION
STRATEGIES TO PARTICIPANTS BEFORE NEXT
FULL MEETING (APRIL 22-24)

WORKING SESSION SCHEDULED FOR 4-3-86, SNL

MARCH 11-12 -- GROUNDWATER TRAVEL TIME (ISSUE 1.15)

MEETING SUMMARY SENT TO PARTICIPANTS 3-21-86

DISCUSSION TOPICS: ROLE OF LATERAL FLOW; DEFINITION OF PATHWAY", AS
REFLECTED IN NRC-DTP; "FASTEST PATH OF LIKELY
RADIONUCLIDE TRAVEL" MATRIX PATHWAYS VS. FRACTURE
PATHWAYS: CHARACTERIZATION OF CALICO HILLS

PARAMETER/DATA LIST WAS PROVIDED

2ND WORKSHOP SCHEDULED FOR 3-25-86 TO REACH AGREEMENT THAT PARAMETER/DATA
LIST IS COMPLETE



3

PERFORMANCE ALLOCATION -- STATUS

MARCH 13-14

MEETING SUMMARY WILL BE AVAILABLE IN NEXT COUPLE DAYS

GENERAL TOPICS COVERED: ISSUE 1.12

ISSUE IMPORTANT FOR DEFINITION OF DISTURBED ZONE; ISSUE WILL
RECEIVE DESIGN & PERFORMANCE GOALS FROM OTHER ISSUES; IT IS
VIEWED AS A POLICEMAN ISSUE

GENERAL TOPICS COVERED: ISSUE 1.16

DISAGREEMENT OVER APPROPRIATE PERFORMANCE MEASURE FOR THIS
ISSUE LED TO MUCH DISCUSSION; WORKING GROUP HAS ACTION ITEMS
TO COMPLETE PRIOR TO NEXT MEETING TO ATTEMPT TO RESOLVE SOME
OF DIFFERENCES OF OPINION

WORKING SESSION SCHEDULED FOR 4-4-86, SNL
NEXT FULL MEETING 4-17/18-86



4

PERFORMANCE ALLOCATION -- STATUS

MARCH 19-20 REPOSITORY AND WASTE PACKAGE DESIGN
ISSUES 1.10. 1.11. 4.9. 4.5. 4.7. 2.5. 2.6.2.7

MEETING SUMMARY IN PREPARATION

DISCUSSION TOPICS: ADAPTATIONS OF PERFORMANCE ALLOCATION
STRATEGY TO FIT DESIGN/PERFORMANCE ISSUES;
NEEDED PLACE FOR DESIGN & ANALYSIS TRADE-OFF
STUDIES; ACTION ITEM FOR LLNL/SNL TO DEFINE
"LOAD ENVELOPE" FOR CONTAINER; IMPACTS OF
NATURAL CONDITIONS - I.E. SEISMIC RISKS ETC.
WHERE DO THEY FIT IN PERFORMANCE ALLOCATION?
DISCUSSIONS FOCUSED ON NEED TO CONSIDER BOTH

+" AND CONTRIBUTIONS TO PERFORMANCE;
R.A.T. -- DISCUSSION OF WHAT GOES IN THIS ISSUE

NEXT MEETING IS APRIL 8-10





































I. MILESTONES SCHEDULED TOO LATE ACCORDING TO HO GUIDANCE

GROUND WATER GEOCHEMISTRY

1.2.4.1.1.A

ISOTOPE GEOCHEMISTRY
2.3.4.1.2

Milestone R3 8 (Jan 8) "Report: Uranium Series Disequilibrium at
Yucca Mountain" might contain the necessary nformation?

HYDROTHERMAL GEOCHEMISTRY
2.3.4.1.3

GUIDANCE COMPLIED WITH ACCORDING TO LNAL 3/20/86

SOLUBILITY
2.3..4.1.4

M377 Reports Final report on solubility

Interium report may be nesscessary for 1.2,

1.16,and 1.23.

SORPTION AND
2.3.4.15

NEW Report: Effects of C02 Enriched Atomosphere on
Sorpton Coefficients 9/30/89)

May need interium report

DYNAMIC TRANSPORT
2.3.4.1.6

CGUIDANCE COMPLIED WITH ACCORDING TO LANAL 3/20/86

RETARDATION SENSITIVITY ANALYSIS
2.3.4.1.7. A

1



MINERALOGY AND PETROLOGY
2.3..4. .2.A

GUIDANCE COMPLIED WITH ACCORDING TO LANAL /20/86



II. MILESTONES NOT TRACKED INTO ISSUES HIERARCHY

GROUND WATER GEOCHEMISTRY
2.3.4.1..A

NATURAL ISOTOPE GEOCHEMISTRY.
2.3.4.1.2

36
NEW (Sept. 87) Reports on feasibility of Cl measurement b
conventional Mass Spectrometry

HYDROTHERMAL GEOCHEMISTRY
2.3.4.1.3

SOLUBILITY
2.3.4.1.4

SORPTION AND PRECIPITATION
2.3.4.1.5

DYNAMIC TRANSPORT
2.3.4.1.6

R313, R375, R341 and three new proposed milestones: Experiments an,
milestones involving crushed tuff need to be re-evaluated an
justification given as to their pertinence in light of the NRC technica
position on "Determination of Raddionuclide Sorption, for High Leve
Nuclear Waste Repositories" (Jan. 6).

MINERALOGY AND PETROLOGY
2.3.4.2.A

4



III. Milestones Missing from Networks

GROUND WATER GEOCHEMISTRY
2.3.4.1.1.A

NATURAL ISOTOPE GEOCHEMISTRY
2.3.4.1.2

R388 "Report: Uranium Series Disequilibrium at Yucca Mountain" (Mar
90)

in the old network was after....

M305 "Final: Report on Uranium Series Disequilibrium Measurements a
Yucca Mountain" (Sept 89)

In the new proposed network they have reversed positions in tim
(i.e. R388 (Jan. 88) and M305 (May 89))

HYDROTHERMAL GEOCHEMISTRY
2.3.4.1.3

The folowing milestones have been left off the new proposed network:

R355 Report: On K-felspar Thermodynamics Model

R351 Report: On Thermodynamic Model for Mordenite

R356 Report: On Effects of Silica Activity on Mineral Stability

SOLUBILITY
2.3.4.1.4

SORPTION AND PRECIPITATION
2.3.4.1.5

DYNAMIC TRANSPORT
2.3.4.1.6

Summary report on Dynamic Transport Processes for Issue 1.2 and tim
frame two

MINERALOGY AND PETROLOGY
2.3.4.2.A



IV. Activities cont. for > lyr. with no deliverables

GROUND WATER GEOCHEMISTRY
2.3.4.1..A

M302 Report: Updated Model Eh and pH Bufferinf Capacity (Sept87)

New Report: Modeling Results of Variations in Pore and Ground Wate
Compositions (Aug. 89)

R395 Report: Particulate Content of Yucca Mountain

NATURAL ISOTOPE GEOCHEMISTRY
2.3.4.1.2

99 36
R337 Report: Tc Infiltration and Transport relative to Cl

New Summary Report: On Measurement of Infiltration Rates Using Natura
Isotopes

HYDROTHERMAL GEOCHEMISTRY
2.3.4.1.3

R355 Report: On K-felspar Thermodynamics Model

R351 Report: On Thermodynamic Model for Mordenite

R356 Report: On Effects of Silica Activity on Mineral Stability

R353 Report: Model for Analcime Thermodynamics

R359 Report: Preliminary Conceptual Model for Mineral Evolution at
Yucca Mountain

R350 Thermodynamic Model for Cinoptilolite/heulandite

R358 Report; Kinetics of Silica Activity Evolution at Yucca Mtn.

R360 Report: Conceptual model for Mineral Evolution and Tuff Wate
Reactions at Yucca Mtn.

SOLUBILITY
2.3.4.1.4

R388 Report: Final on Measured Solubilities of ra, Ni, and Zr

R389 Report: Final on other solubility Measurements

R391 Report: EQ 3/6 Data Base

R394 Report: other speciation Measurements

M367 Report: Colloid Stability and Characterization

R393 Report: Final on Pu(IV) Carbonate Speciation



SORPTION AND PRECIPITATION
2.3.4.1.5

R381 Report: Sorption of Tc and I on Anion Exchanges

R382 Report: Sorption on Particulates

DYNAMIC TRANSPORT
2.3.4.1.6

R375 Report: Speciation and Transport n Crushed Tuff Columns

New Report: Kinetics of Non-Actinide Tracers and Colloid Sorption or
Crushed Tuff Columns

M320 Report: Transport and Retardation by Diffusion

R378 Report: Retardation by Diffusion

New Summary: Report on Filtration by Yucca Mtn Tuff

New Preliminary Report on Transport of Colloids Through Fractured anc
Unfractured Tuff

MINERALOGY AND PETROLOGY
2.3.4.2.A

M336 Report on History of Chemical Alteration of Yucca Mtn.

M337 Final Report Prec. Accurrances and Alteration Interpretation for
Models of Mineralogy/petrology Along Transport pathways

M339 Final: Report on Precision, Accuracy and Limits of Variations ir
Models

7



V. Milestone needs Criteria

GROUND WATER GEOCHEMISTRY
2.3.4.1.1.A

All Level two and three milestones have no descriptions or criterias.

R395 Report: Particulate Content of Yucca Mtn Waters

R399 Report: Estimate Particulate Transport with Respect to Radiologice
Releases to the Accessible Environment

Eight new proposed milestones have no descriptions

NATURAL ISOTOPE GEOCHEMISTRY
2.3.4.1.2

Seven new proposed milestones need descriptions
99 36

R337 Report: Tc Infiltration and Transport relative to Cl

R388 "Report: Uranium Series Disequilibrium at Yucca Mountain" (Mar
90)

in the old network was after....

M305 "Final: Report on Uranium Series Disequilibrium Measurements
Yucca Mountain" (Sept 89)

HYDROTHERMAL GEOCHEMISTRY
2.3.4.1.3

R353 Report: Model for Analcime Thermodynamics

R359 Report: Preliminary Conceptual Model for Mineral Evolution at
Yucca Mountain

R350 Thermodynamic Model for Cinoptilolite/heulandite

R358 Report; Kinetics of Silica Activity Evolution at Yucca Mtn.

R360 Report: Conceptual model for Mineral Evolution and Tuff Wate
Reactions at Yucca Mtn.

SOLUBILITY
2.3.4.1.4

R388 Report: Final on Measured Solubilities of ra, Ni, and Zr

R389 Report: Final on other solubility Measurements

R391 Report: E 3/6 Data Base

8



R394 Report: other speciation Measurements

M367 Report: Colloid Stability and Characterization

R393 Report: Final on Pu(IV) Carbonate Speciation

SORPTION AND PRECIPITATION
2.3.4.1.5

Thirteen new milestones have been proposed and need descriptions.

R381 Report: Sorption of Tc and I on Anion Exchanges

R382 Report: Sorption on Particulates

R383 Summary: Report on Sorption of radionuclides By Microbes

R384 Report: Staistical Evaluation of Sorption Data

R385 Sortion Model Complete

R396 Report on Effects of Microial Activity on Retardation

DYNAMIC TRANSPORT
2.3.4.1.6

Twelve new milestones need descriptions.

R375 Report: Speciation and Transport in Crushed Tuff Columns

R378 Report: Retardation by Diffusion

R341 Summary: Kinetics of Sorption

R340 Report: Undersaturated Flow Column Experiments:Summary

MINERALOGY AND PETROLOGY
2.3.4.2.A

One new proposed milestone needs description

M336 Report on History of Chemical Alteration of Yucca Mtn.
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TO: Distribution

SUBJECT: March 1986 PM-TPO Meeting

Enclosed is an agenda for the March
meeting which will be held on March
Center Drive (Valley Bank Center).
meeting.

Project Manager-Technical Project Officers
24-25 in Room 450 at SAIC, 101 Convention

Please note that this will be two-day

The agenda is subject to change. Technical presentations scheduled for March
have been postponed to the April meeting.

Mini-agendas will be posted during the meeting for
in the agenda.

SCIENCE APPLICATIONS
INTERNATIONAL CORPORATION

Joy H. Fiore, Manager
Project Services Branch

some selected items as noted
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Agenda

Valley Bank Center, 101 Convention Center Drive, Suite 407. Las Vegas, Nevada 89109, (702) 295-1204
Technical Management Support Services Contractor Nevada Nuclear Waste Storage Investigations

Other SAIC Offices Auquergue, Chicago Dayton, Denver, Huntsville, Los Angeles, Oak Ridge, Orlando. San Diego, San Francisco. Tucson and Washington. D.C.



AGENDA
LOCATION: SAIC 101 Convention Center Dr., Room 450 PAGE:

DATE: March 24-25, 1986
NNWSI PROJECT ANAGER-TECHNICAL PROJECT OFFICER MEETING

TIME WHAT HOW EXPECTED REF MATERIAL &
OUTCOME COMMENTS

Monday
March 24

7:30-7:40

7:40-7:50

7:50-8:00

8:00-11:30

11:30-1:00

1:00-2:30

2:30-3:30

3:30-3:45

3:45-4:15

Introductions/Roles

Agenda/Outcomes

February Minutes/Action
Items Review

Network Status Review

Lunch

SEMP Presentation

SCP/Performance Allocation

Break

Fuel Consolidation
Issue

Introductions around the room

Review day's agenda and
expected outcome

Approve minutes, identify
status of action items.

Review 1.2.6 and 1.2.3
networks; Identify what
still needs to be done

Present status of SEMP,
discuss how problem areas
will be presented in SEMP.
Discuss plans being prepared
by Project and their role
in SEMP.

Mini-agenda to come

Present aspects of fuel
consolidation issue as
they affect Project.

Joy/All

Joy/Don/TPOs

Joy/Don/TPOs

Don/TPOs/
Planners/
Schedules

Clint/Don/
TPOs

Understand roles

Agree to agenda and
expected outcomes.

Agree to approve minutes;
understand status of
action items.

Understand status
of networks and
milestones, and
integration of activities

Understand status. Agree
to proposed approach to
handle problem areas.

Agenda sent
3/17/86

Mike/Jean/Max

Tom



AGENDA
LOCATION: SAIC 101 Convention Center Dr., Room 450 PAGE:

DATE:
NNWSI PROJECT MANAGER-TECHNICAL PROJECT OFFICER MEETING

TIME WHAT HOW WHO EXPECTED REF MATERIAL
OUTCOME COMMENTS

Monday
March 24

7:30-7:40

7:40-7:50

7 :50-8:00

8:00-11:30

11:30-1:00

1:00-2:30

2:30-3:30

3:30-3:45

3:45-4:15

Introductions/Roles

Agenda/Outcomes

February Minutes/Action
Items Review

Network Status Review

Lunch

SEMP Presentation

SCP/Performance Allocation

Break

Fuel Consolidation
Issue

Introductions around the room

Review day's agenda and
expected outcome

Approve minutes, identify
status of action items.

Review 1.2.6 and 1.2.3
networks; identify what
still needs to be done

Present status of SEMP.
discuss how problem areas
will be presented in SEMP.
Discuss plans being prepared
by Project and their role
in SEMP.

Mini-agenda to come

Present aspects of fuel
consolidation issue as
they affect Project.

Joy/All

Joy/Don/TPOs

Joy/Don/TPOs

Don/TPOs/
Planners/
Schedules

Clint/Don/
TPOs

Understand roles

Agree to agenda and
expected outcomes.

Agree to approve minutes;
understand status of
action items.

Understand status
of networks and
milestones, and
integration of activities

Understand status. Agree
to proposed approach to
handle problem areas.

Agenda sent
3/17/86

Mike/Jean/Max

Tom



AGENDA
LOCATION: 101 Convention Center Dr., Room 450

Las Vegas, NV

PAGE: 3 of 3

DATE: March 24-25, 1986
NNWSI PROJECT MANAGER-TECHNICAL PROJECT OFFICER MEETING

1:15-3:30

3:30-3:40

FYI'S, OPEN ITEMS

Action items

April Agenda

Meeting Evaluation

3:40-3:45

3:45-4:00

To be announced

Review action items
generated during meeting

Review April agenda

How did we do? How
have we been doing
in the last few meetings?

Joy/Don/TPO's

Joy/Don/TPOs

Joy/Don/TPOs

Understand who does what
and when it's due.

Agree to items listed for
next meeting.

Understand what needs to
be done to improve
meetings.



LICENSING UPDATE

TPO PRESENTATION

3/25/86

M. A. GLORA/D. M. DAWSON



o STATUS OF NRC INTERACTIONS

- MANAGEMENT MEETING
- FUTURE TECHNICAL MEETINGS

o NRC/NNWSI PROJECT MEETINGS

- INTERACTION STATUS
- PROCEDURES

o LICENSING COMMITTMENT/ACTION ITEM STATUS

o FUTURE ACTIVITIES



MANAGEMENT MEETINGS
o MORGAN/DAVIS AGREEMENT REQUIRES QUARTERLY MEETINGS: NEXT MEETING - MAY

FUTURE TECHNICAL MEETINGS
o LETTER TO NRC MARCH 19, 1986

ISSUES HIERARCHY
PERFORMANCE ALLOCATION
SEISMIC/TECTONICS
EXPLORATORY SHAFT DESIGN/CONSTRUCTION
ESTP
HYDROLOGY/GEOLOGY

- MAY
- JUNE
- JULY
- SEPTEMBER
- OCTOBER
- TBD

(REQUEST CONFIRMATION BY MARCH 31, 1986)

o SCP DESCOPING MEETING - DOE/HQ-NRC APRIL 10, 1986
o ISSUE RESOLUTION STRATEGY - DOE/HQ-NRC APRIL 21, 1986
o LICENSE SUPPORT SYSTEM REQUIREMENTS APRIL 22, 1986

NO PROJECT INVOLVEMENT REQUESTED



STATUS OF NRC/NNWSI PROJECT MEETING COMMITMENTS

o WASTE PACKAGE MEETIN - JULY 1985

NNWSI 0/0
NRC 1/3

OPEN ITEMS
OPEN ITEMS

o REVIEW OF INTERACTION TEST PROCEDURE/RESULTS" ANL-84-81
SENT TO TPO'S ON MARCH 21, 1986



STATUS OF NRC/NNWSI PROJECT MEETING COMMITMENTS

o EXPLORATORY SHAFT DESIGN AND CONSTRUCTION AUGUST 1985
- 1983 LETTER

NNWSI: 2/19 OPEN ITEMS

- AUGUST 1985 MEETING
NNWSI:
NRC:

4/20 OPEN ITEMS*
6/8 OPEN ITEMS*

* LETTER TO HUNTER/OAKLEY MARCH 10, 1986, RESPONSE REQUESTED BY
- NO RESPONSE YET.

MARCH 14, 1986

LETTER TO LINEHAN MARCH 4 1986 - TRANSMITTED THREE TECHNICAL REPORTS
LETTER TO LINEHAN MARCH 11, 1986 - TRANSMITTED VIEWGRAPHS

LETTER TO TPO'S THIS WEEK - TRANSMITTED INFORMATION ON: LANDSLIDE AREAS,
REPRESENTATIVENESS; INSITU STRESS MEASUREMENTS.

.



NRC/NNWSI PROJECT MEETINGS
INTERACTION PROCEDURES

INTERACTION PROCEDURES

o NNWSI PROJECT ADMINISTRATIVE PROCEDURES

- SCHEDULING/PREPARATION FOR MANAGEMENT MEETINGS WITH NRC
- SCHEDULING/PREPARATION FOR TECHNICAL MEETINGS WITH NRC
- CONDUCTING/DOCUMENTING NRC MEETINGS
- ATTENDING OTHER PROJECT'S MEETINGS
- COMMUNICATIONS WITH NRC
- OTHERS

o COORDINATION WITH DOE REGULATORY AND LICENSING DIVISION
- OGR CONSIDERING MEETING TO DEVELOP PROJECT/HQ INTERFACE PROCEDURES

o IMPLEMENT MORGAN/DAVIS AND SITE SPECIFIC AGREEMENTS AND DESIGNATE
PROJECT/NRC TECHNICAL CONTACTS.



COMMITMENT/ACTION ITEM STATUS
AS OF 3/21/86

o 10CFR20 COMMENTS - WMPO 86-756
- MPO:JSS-646 (3/3/86)
- COMMENTS DUE 4/1 TO WMPO
- PRELIMINARY COMMENTS TO WMPO FOR TRANSMITTAL TO

OGR - 3/19/86

o EA REFERENCES TO NRC/STATE - WMPO 86-803
- ESTIMATE COMPLETE 3/25/86

o NRC TECHNICAL POSITION REVIEW
- WMPO:JSS-894
- HQ REQUEST FOR PROGRAMMATIC & TECHNICAL IMPACT

COMMENTS
- INCLUDES: IN-SITU TESTING, DESIGN INFORMATION NEEDS;

RADIONUCLIDE SORPTION; DISTURBED ZONE; GWTT; WASTE
PACKAGE RELIABILITY

- COMMENTS TO DOE/HQ DUE 4/14/86



COMMITMENTS/ACTION ITEM STATUS CONT

o REVIEW GTP ON W.P.
RELIABILITY ANALYSIS

o E/S DESIGN/CONSTRUCTION
MEETING OPEN ITEMS

o RESPONSE TO 16 POINTS IN
LINEHAN LETTER OF 11/18/85

o NRC REQUEST FOR DOCUMENTS/
REPORTS (LINEHAN/ABRAMS)
(1/21/86)

- MP086-675 - SAIC ACTION
- WMPO:DLV-656

NOTE: ALSO INCLUDED IN PRECEEDING TIME

- WMPO:DLV-694 (3/10/86)
- RESPONSE DUE 3/14

- NO DATE ASSIGNED BUT REQUIRED ASAP

- 86-593
- REQUEST DEVELOPED BY ABRAMS BASED ON

AUGUST/SEPTEMBER PROJECT MONTHLY REPORTS
- CLARIFIED REQUEST BY TELECON
- LETTER TO USGS BEING DRAFTED



U.S. DEPARTMENT OF ENERGY

FUTURE ACTIVITIES

o PRESENTATION BY E. HILL TO TPO MEETING

- ASLBP ADMINISTRATIVE LAW JUDGE

- EXTENSIVE NRC HEARING EXPERIENCE

- PLANS BEING FINALIZED FOR PRESENTATION AT MAY 27-29 MEETING



FUTURE ACTIVITIES

o NRC QUALITY ASSURANCE PRESENTATION TO TPO'S

- TENTATIVELY PLANNED FOR APRIL MEETING

- LETTER IDENTIFYING TOPICS MUST BE TRANSMITTED TO WMPO ASAP

o POSSIBLE INTEREST TO OTHER PROJECTS AND DOE/HQ

- PLAN TO FINALIZE

o DRAFT LETTER DEVELOPED BASED ON DISCUSSIONS WITH TPO'S AND QA
o OBTAIN TPO INPUT BY 3/25
o TRANSMIT TO NRC BY 3/28



U.S. DEPARTMENT OF ENERGY

RECOMMENDED TOPICS FOR NRC PRESENTATION

o REQUIREMENTS/ACCEPTABLE PRACTICE FOR SAMPLE DOCUMENTATION/CONTROL

o GRADED A APPROACH

o APPLICATION OF QA TO R D AND NEW TECHNOLOGY DEVELOPMENT

o TECHNICAL AUDIT CONCEPT

o DEFINITION OF "SPECIAL PROCESSES" IN TERMS OF EARTH SCIENCE ACTIVITIES

o NRC PLANS FOR QA AUDIT REVIEW (PRE-SCP AND SITE CHARACTERIZATION)

o APPLICATION OF QA TO SOFTWARE DEVELOPMENT

o EQ 3/6 CODE USE AND DATA QUALIFICATION

o NRC PLANS FOR QA RELATED POSITION DEVELOPMENT



EA UPDATE

ROADMAP

o FINAL EA STATUS

o TASKS TO COMPLETE

o HQ & NNWSI SCHEDULE

o REMAINING UNCERTAINTIES



EA UPDATE

FINAL EA STATUS

o REVISIONS PER H AUDIT COMMENTS MAILED TO H FEB 20

o "CAMERA READY MASTER COPY IS IN NNWSI POSSESSION

o HQ CONCURRENCE REVIEW EXTENDED FROM 3-21 TO 4-2

o FEW REFERENCES STILL TO BE OBTAINED

o MEETING WITH STATES TO EXPLAIN DECISION METHODOLOGY 3-21

o HAS COMMENTS RECEIVED 3-24, 25, 26



EA UPDATE

TASKS TO COMPLETE

o REVISE PER HQ CONCURRENCE COMMENTS?
o PREPARE FINAL TRANSMITTAL LETTER FROM
o REFERENCE VERIFICATION

o EA INDEX

o REFERENCE DISTRIBUTION

o ADMINISTRATIVE RECORD
-CRD UPDATES
-REFERENCES
-WMPO LETTERS REVIEW

o "LESSONS LEARNED" WORKSHOP

o PROVIDE SUPPORT AT BRIEFINGS/HEARINGS

PLETE

CLARK TO PURCELL



EA UPDATE

HQ & NNWSI SCHEDUL

EH, GC, CP STAFF-LEVEL CONCURRENCE REVIEW

EH-1, GC-1, CP-1 FORMAL CONCURRENCE

RW AND POs MAKE REQUIRED CONCURRENCE REVIEW CHANGES

RW-1 DECISION TO PRINT

PRINTING

RW-1 SIGNS AND TRANSMITS ACTION MEMO
(WITH CONCURRENCES) TO S-1

LE

EA

MARCH

APRIL

MARCH

APRIL

APRIL

14-31

1-2

31-APRIL 9

11

11-25

CSRR

MARCH 24-APRIL 9

APRIL 10-11

APRIL 9-14

APRIL 14

APRIL 14-25

APRIL 23

UPON S-1 APPROVAL OF DECISIONS:

o S-1 SIGNS FEDERAL REGISTER NOTICES

o S-1 SIGNS AND TRANSMITS CANDIDATE SITE RECOMMENDATION LETTER TO THE PRESIDENT
o PHONE CALLS TO AFFECTED GOVERNORS AND INDIAN TRIBAL LEADERS

o BRIEFINGS FOR AFFECTED PARTIES AND CONGRESS



EA UPDATE

REMAINING UNCERTAINTIES

o REFERENCE DISTRIBUTION PROCEDURE

o WHEN'S THE PARTY?



STATUS OF SCP CHAPTERS

CHAPTER 2 - GEOENEERING
- ALMOST COMPLETE
- AWAITING DOCUMETATION RELATED TO RESOLUTION OF OCRWM COMMENTS

CHAPTER 8.6 - QUALITY ASSURANCE
- OCRWM REVIEW WAS
- GUIDANCE PENDING

BECOME Q LEVEL 1

HELD; FEW COMMENTS RESULTED
ON NUMBER OF A LEVELS AND POTENTIAL FOR SCP TO
(STEIN'S LETTER ON QA FOR SCP)

SECTION 8.4 8.7 - SITE PREPARATION AND D. AND D.
- IRC COMMENT RESPONSES BEING FINALIZED
- MINI-REVIEW FOR 8.4 BEING CONSIDERED, BASED ON CHANGES DUE

TO ESF DESIGN

CHAPTER - REPOSITORY DESIGN
- INFORMAL GUIDANCE PROVIDED
- FINAL GUIDANCE PENDNING-SHOULDN'T BE SIGNIFICANTLY DIFFERENT FROM

OUR PRESENT UNDERSTANDING



STATUS OF SCP CHAPTERS (CONT)

CHAPTER 4 - GEOCHEMISTRY
- "INFORMAL OCRWM REVIEW HELD,

TECHNICAL, MANY TO REDUCE SIZE)
- FORMAL OCRWM REVIEW FORTHCOMING

MANY COMMENTS RESULED (SOME

CHAPTER 5 - CLIMATOLOGY AND METEOROLOGY
- IRC AND MINI-REVIEW COMMENTS BEING RESOLVED

CHAPTER 7 - WASTE PACKAGE DESIGN
- FINAL GUIDANCE PENDING
- TO BE MADE CONSISTENT WITH CHAPTER 6
- SCHEDULE "FLOATING"

CHAPTER 3 - HYROLOGY
- MINI-REVIEW FOR SATURATED ZONE HYDROLOGY HELD
- SAIC REVIEWERS TO OFFER ASSISTANCE TO JIM ROBISON
- CONCERN WITH SCHEDULE FOR INSATURATED ZONE HYDROLOGY



STATUS OF SCP CHAPTERS (CONT)

CHAPTER 1 GEOLOGY
- BEING PREPARED BY USGS TASK FORCE NDER LEADERSHIP OF DAVE

SCHLEICHER
-REQUEST TO HAVE SNL PREPARE 1.4.2.2, CHARACTERISTICS OF SEISMIC
WAVE TRANSMISSION AT THE SITE

SECTIONS 8.3.2, 8.3.3, 8.3.4, 8.3.5, 8.1, 8.2, 8.3.1, 8.5
-ALL THESE SECTIONS ARE DEPENDANT ON COMPLETION OF PERFORMANCE
ALLOCATION

PRODUCTION A REVIEW CONCERNS
- NO OFFICIAL REVIEWS FOR MANY SECTIONS OF CHAPTER 8 AND FOR

CHAPTER
- LIMITED IRC AND OCRWM COMMENT RESPONSE PERIOHS FOR MOST SECTIONS

AND CHAPTERS
- EXTREMELY TIGHIT PRODUCTION PERIODS FOR MST SECTIONS A FOR

COMPLETE DOCUMENT
- STAGGERED PRODUCTION PROCESS HAS BEEN FORFEITED



March 19, 198
11:30 a.m.

SCP SCHEDULE

Chapter/
Section

2

Draft Internal Review
Input Distr. Mtg. CRP 1

HQ Review
Distr. Mtg. CRP 2

8.6

8.4, 8

6

4

5

7

3

1

G.P

.7
G.P

G.P
D.P
D.P

8.3

done

done

done

done

done

4/11

done

4/11

5/2

.3 5/30

5/30

5/30

6/6
D.P. 6/9

done

done

done

done

done

4/21

done

4/21

5/19

6/9

6/9

6/9

6/16

6/16

done

done

done

done

done

4/30

done

5/1-2

5/27-29

6/23-27
**

6/23-27

6/23-27

6/30

7/1-4

done

done
started
started
started

5/5 -

started

5/5 -

6/2 -

6/30 -

6/30 -

6/30 -

7/7 -

7/7 -

done

done

4/25

5/23

6/6

6/6

6/6

6/6

8/1

8/8

8/8

8/8

8/8

8/15

done

done

4/28

5/26

6/9

6/9

6/9
6/9

done

done

5/8-9

6/5-6

6/16-17

6/18

6/19-20

6/19-20

started

started
5/12 -

6/9

6/23 -

6/23 -

6/23 -

6/23 -

- 4/25

- 4/28

6/27

7/18

8/1

8/1

8/1

8/1

Note:

- No separate HQ review

- Limited CR period

- IRC and HQ reviews

must be combined

8.1, 8.2

8.3.1,8.5

5 wd

5 wd

5 wd

10 wd

5 wd

15 wd

5 wd

25 wd

20 wd

Total Document Consolidation

HQ/Internal Review Begins
Comment Consolidation Meeting
Comment Resolution

HQ Review and Approval of Resolutions
Production

HQ Concurrence
Final Camera Ready Production
Final Reproduction

Delivery to NRC

8/11

8/18

8/25

9/1

9/15

9/22

- 8/15

- 8/29
- 9/12

- 9/19

- 10/10

10/13 - 10/17
10/20 - 11/21

11/24 - 12/19

12/22/86

** These sections will be reviewed during the week of 6/23-27.
G. P. - Guidance Pending
D. P. - Delivery Problem
w. d . - Working Days



Texas may be out of running as nuclear dump site



Bryan takes steps to close Beatty dump





New legislation enables four-state pannel to reject dirt







Nuclear dump site state officials criticize DOE methods



LAS VEGAS SUN



Speakers at Maine hearings aware of provincial attitudes



4B LAS VEGAS SUN Monday, April 28, 1986
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All that nuke waste
let's dump it in the West!



LAS VEGAS SUN Tuesday, May 6 1986The state in brief

Loux retains nuke waste post



8B //Las VegasReviewJournalThursday,February6,1988



Nevadans demand secret nuke dump data
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NEW YORK- Louis Rukeyser



Las Vegas Review-Journal

Tuesday, January 14, 1986

Judge to
hear nuke



NJ gets deadline for reaction to low-level waste law



2B LAS VEGAS SUN Wednesday, February 12, 1986



LAS VEGAS, NEVADA, JANUARY 15, 1986

NJ nuke dirt

least 1 year



Lowest-ranked bidder gets Calif nuke dump



Thursday, January, 9 1986



Only Nevadan against unlimited proposal

Hecht accused of 'sellout' on nuke liability vote



3B LAS VEGAS SUN Wednesday, April 2,1986

State mulls action on hazardous shipments via railroad



Union Pacific granted

injunction from LV hazard
materials ordinance

LAS VEGAS NEVADA, APRIL 1, 1986



WHEN DO YOU ASSIGN QA LEVELS?

o ONLY TO THE ACTIVITY, UNTIL SUCH A TIME IN THE DESIGN
THAT DISCRETE ITEMS ARE IDENTIFIED THAT WILL BECOME A
PHYSICAL PART OF THE FACILITY.

o ASSIGN QA LEVELS TO THE ITEM ITSELF. ANY ACTIVITY
ASSOCIATED WITH THE ITEM IS CONTROLLED BY THE ITEMS QA
LEVEL.



QA PLANNING

THE QA PLANNING DOCUMENT SHALL INCLUDE DISCUSSION OR REFERENCE
TO THE FOLLOWING AREAS:

o A DESCRIPTION OF THE OVERALL OBJECTIVES OF THE ACTIVITIES

o THE RELATIONSHIP THE ACTIVITY HAS WITH THE ISSUES HIERARCHY,
INFORMATION NEEDS, AND WBS ELEMENT

o THE APPLICATION OF THE RESULTS OF THE ACTIVITY (WHERE WILL
THE RESULTS BE USED)

o THE RELATIONSHIP THE ACTIVITY HAS TO ANY HIGHER LEVEL
PLANNING DOCUMENT

o A DESCRIPTION OF THE WORK WHICH IS TO BE PERFORMED INCLUD-
ING BUT NOT LIMITED TO, IDENTIFICATION OF THE SPECIFIC
SCIENTIFIC TESTS, EXPERIMENTS, RESEARCH, OR DESIGN STUDIES
WHICH WILL SUPPORT THE OVERALL OBJECTIVE OF THE ACTIVITY

o A BRIEF DESCRIPTION OF ANY PREVIOUS WORK WHICH WILL BE USED
IN SUPPORT OF THE PRESENT WORK. INCLUDING THE IDENTIFICATION
OF THE QA LEVELS OR CIRCUMSTANCES UNDER WHICH THAT PREVIOUS
WORK WAS PERFORMED. IF NO QA LEVEL WAS APPLIED TO THE
PREVIOUS WORK A DESCRIPTION OF THE QA CONTROLS WHICH WERE
APPLIED TO THIS WORK SHALL BE PROVIDED.



THE DESCRIPTION OF THE ACTIVITY WILL INCLUDE OR REFERENCE TO:

o THE TECHNICAL PROCEDURES WHICH WILL BE USED

o THE INSTRUMENTATION, AND THE INSTALLATION, CALIBRATION
AND CHECK-OUT PROCEDURES FOR THAT INSTRUMENTATION

o THE DATA ACQUISITION PROCEDURES

o THE DATA REDUCTION AND/OR DATA PROCESSING PROCEDURES

o THE DESIGN STUDY PROCEDURES

o THE INTERPRETATION PROCEDURES

o IDENTIFICATION OF ANY SPECIAL PROCESSES.

o THE QUALITY ASSURANCE OR QUALITY CONTROL PROCEDURES
WHICH MUST BE USED FOR THE WORK

o LISTING OF THE COMPUTER CODES UTILIZED

o A DESCRIPTION OF THE PORTION OF WORK THAT WILL BE
PERFORMED BY ANOTHER. NNWSI PROJECT PARTICIPANT THAT

o WILL SUPPORT THE OVERALL RESULTS OF THE ACTIVITY.

o THE REPORT WHICH WILL BE PRODUCED, IF APPLICABLE.



QA LEVEL ASSIGNMENT PLANNING

Reference QALAS No(s)

PI:
Activity: Water-Migration Analysis
WBS: 2.4.1.2.4

Objectives and Issues Addressed

The objectives are (1) to determine the hydrologic properties of tuffaceous
rock from Yucca Mountain, (2) to determine the mechanisms of water movement
when the repository is under a thermal load due to the waste, and (3) to
evaluate water fluxes and pathways in support of radionuclide-transport
analyses.

The information needs addressed by this subtask are as follows:

o Estimates of, and bounds on, the flow of steam, air, and water in the
waste-package environment.

o Estimates of, and bounds on, hydrologic flow paths, fluxes, water
velocities, and travel times in the unsaturated zone.

o Estimates of, and bounds on, the effects of the repository-induced
thermal pulse and rock excavations on rock-mass properties and the
resulting effects on the permeability and degree of saturation in the
unsaturated and the saturated zones.

Statement of Work

A. The hydrologic properties for tuffaceous rocks from Yucca Mountain will be
experimentally determined for use in the modeling of water movement and pathway
assessment. From the laboratory data and theoretical considerations, rock-mass
properties will be estimated. These data are required for use in computer
modeling. Investigations are performed to determine the following:

o Permeabilities and water-retention characteristics of the tuff rock
matrix.

o The relative permeability of tuff matrix to water at various saturation
levels. Because of the low permeability of tuff, its relative
permeability to water as a function of saturation has not previously
been measured.

o The effects of temperature on the permeability of densely welded tuff
from the proposed repository horizon.
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o The rates at which water moves through fractures and the interactive
effects of fractures and matrix on the movement of water.

B. Laboratory experiments will be designed nd performed to investigate the
mechanism of thermally induced water migration and obtain data for use n code
validation. The following is a listing of the experiments identified to date
and the associated technical procedures:

o Measurement of saturation as a function of pressure head and temperature
SNL-NNWSI-XYZ - Title
SNL-NNWSI-XYA - Title
SNL-NNWSI-XYB - Title

o Laboratory measurement of permeabilities of fractured core samples as a
function of stress
SNL-NNWSI-ABX - Title
SNL-NNWIS-ABY - Title
SNL-NNWSI-ABZ - Title

o Laboratory hydrologic/hydrothermal investigation using Gamma-Beam
instrumentation
SNL-NNWSI-BAZ - Title
SNL-NNWSI-BAY - Title
SNL-NNWSI-BAW - Title
SNL-NNWSI-BAU - Title

o Laboratory nvestigation of water movement through discrete samples
SNL-NNWSI-ZYB - Title
SNL-NNWSI-ZYA - Title

C. A model of thermally induced water migration will be developed, using
properties representative of the proposed repository location, to determine
water fluxes and pressure and temperature gradients.

o Water migration analysis/modeling procedures
SNL-NWSI-KLM - Title
SNL-NNWSI-KLN - Title
SNL-NNWSI-KLO - Title
SNL-NNWSI-KLP - Title
SNL-NNWSI-KLQ - Title

o Computer odes
NORIA
SAGUARO
PETROS

OA Procedures

The SNL A Administrative Procedures associated with the QA elements selected
on the QALAS will be applied.
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NNWSI Project Participant Support

Hydrologic property data from field experiments are needed for determining
rock-mass properties and for modeling. The data will be obtained as available
from the U. S. Geological Survey under WBS 2.4.A.B.C and from field experiments
performed in -Tunnel at the Nevada Test site by SL under WBS 2.4.2.1.2. QA
requirements for these activities can be found in their respective QALASs.
Tuff core samples are required for laboratory testing and are obtained through
the U. S. Geological Survey as approved by the SOC.

Application of Results

The results obtained under this subtask will be incorporated into the technical
data base (WBS 2.1.3.1). They will be used by LLKL to support the
determination of the waste-package environment and by SL to support the
water-flux and pathway assessment in WBS 2.1.4.1, and the certification of
computer codes in WBS 2.1.4.3.

A draft SNL technical report on the estimation of rock-mass hydrologic
properties of tuffaceous materials from Yucca Mountain will be developed
describing the estimation of the relative conductivity curve for a rock mass,
incorporating both fracture and matrix effects.

A draft SNL technical report on the hydrologic properties of tuffaceous
materials from Yucca Mountain will be developed describing the results of
laboratory tests on the hydrologic properties of tuffaceous materials.

A draft SNL technical report on near-field hydrologic conditions will be
developed describing modeling analyses of the near-field hydrologic conditions
resulting from thermally Induced water migration.
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NNWSI QUALITY ASSURANCE LEVEL ASSIGNMENT SHEET

NO:

OVERALL ACTIVITY:
WBS NO.:

QUALITY ASSURANCE ELEMENTS 1, 2, 5, 6, 15, 16, 17, AND 18 APPLY TO ALL WORK
DONE AT QUALITY ASSURANCE LEVEL I OR II.

SUBDIVISION: QA LEVEL:

TECHNICAL JUSTIFICATION: (CITE "YES" ITEMS FROM LOGIC DIAGRAM)

ADDITIONAL SHEET ATTACHED

QA ELEMENT APPLIES JUSTIFICATION FOR EXCLUSION OF QA ELEMENT

3.0 DESIGN
CONTROL

4.0 PROCUREMENT
DOCUMENT CONTROL

7.0 CONTROL OF
PUR MATERIALS

8.0 I.D. CONTRO
OF MATERIALS

9.0 CONTROL OF
PROCESSES

10.0 INSPECTION

11.0 TEST/
CONTROL

12.0 CONTROL OF
M & T EQUIPMENT

13.0 HANDLING,
STORAGE & SHIPPING

14.0 INSPECTION
TEST OPER. STAT.

APPROVALS: PI
PQA
TPO

WMPO (TECH.)
WMPO (PQM)
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NNWSI PROJECT STAFFING*
FISCAL YEAR 1986

*These budgeted and actual amounts reflect input from six project particpants: F&S, Los Alamos,



PLANNED NNWSI PROJECT FIELD
FOR APRIL 1986

All other field activities suspended indefinitely.
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L86-GEO-SRM-043

April 14, 1986 Science Applications International Corporation

TO: Distribution

Subject: Meeting Notice on Workshop on Calcite-Silica Deposits

This letter is a reminder of the letter from Maxwell Blanchard (WMPO:MBB-976
dated March 31, 1986) announcing the upcoming workshop on Calcite-Silica
Deposits. The workshop is to be held on Monday April 28, 1986, at SAIC,
Las Vegas in Room 450 beginning at 8:30 a.m.

The purpose of the workshop is to finalize the strategy for resolving the
remaining problems and questions about the calcite-silica deposits. The list
of potential activities for resolving the questions covered at the end of the
February 28, 1986, meeting included: determining oxygen, hydrogen, carbon, and
strontium/lead isotopes; assessing the regional distribution, geography, and
ages of the deposits; determining the origin of "silica plates" in the
deposits; investigating trace elements occurring in minerals from these
deposits and possible analog deposits; determining vertical extent of deposits;
investigating trace elements occurring in minerals from these deposits and
possible analog deposits; determining vertical extent of deposits;
investigating use of radiogenic isotopes and/or stable isotopes for determining
sources; determining extent of mineral segregations; considering possible
hydromechanical mechanisms; expanding fluid inclusion studies; expanding field
studies by deepening Trench 14A, and constructing a new trench between 14 and
14A; evaluating literature with regard to analog deposits; revisiting Wahmonie
deposits to (a) compare characteristics, (b) determine ages, and (c) determine
the depth to the water table; focusing attention on geologic mapping, field
occurrence,and time relationships; detailing mapping to match laminae across
zones within the faults; drilling slant hole at Trench 14; obtaining samples of
spring deposits at Oasis Valley for comparison; mapping slickensides in Trench
14 for stress analysis; comparing bedrock silica cements to silica cements in
soils; and removing surface material between Trenches 14 and 14A to expose
fault trace for investigations of lateral continuity of deposits.

We expect to limit attendance to two or three key individuals from each
organization who have the responsibility for reaching preliminary agreement on
plans for resolving the remaining questions.

If you have any questions, please contact Steve Mattson (SAIC) at 295-1764 or
FTS 575-1764.

Sincerely,

SCIENCE APPLICATIONS
INTERNATIONAL CORPORATION

Michael D. Voegele
Technical Director
Technical Programs Division

Valley Bank Center, 101 Convention Center Drive, Suite 407, Las Vegas, Nevada 89109. (702) 295-1204
Technical & Management Support Services Contractor Nevada Nuclear Waste Storage Investigations

Other SAIC Offices: Albuquerque. Chicago. Dayton. Denver. Huntsville, Los Angeles, Oak Ridge, Orlando. San Diego. San Francisco. Tucson and Washington. D. C.
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