
Mr. Ronald A. Milner, rector July 12, 1995 -
for Program Manageme6.. J and Integration OO

Office of Civilian Radioactive Waste Management
U.S. Department of Energy, RW 30
1000 Independence Avenue, SW
Washington, DC 20585

SUBJECT: MINUTES OF THE JANUARY 17, 1995, MANAGEMENT MEETING ON THE ISOLATION
DEMONSTRATION STRATEGY

Dear Mr. Milner:

Enclosed are the minutes of the January 17, 1995, management meeting between
the staff of the Nuclear Regulatory Commission and representatives of the
U.S. Department of Energy (DOE). Representatives of the State of NV; Nye
County, NV; the Center for Nuclear Waste Regulatory Analyses; and DOE
contractors also participated in the meeting. The meeting, held by video-
teleconference at DOE Headquarters in Washington, DC, and DOE's Yucca Mountain
Site Characterization Office in Las Vegas, Nevada (NV), was requested by NRC
staff to gain further understanding of the Isolation Demonstration Strategy
(IDS) component of DOE's program approach.

During this meeting, DOE representatives responded to several concerns raised
by NRC staff. DOE discussed the changes in the strategy presented in the Site
Characterization Plan (SCP) and how these changes, when coupled with the
demands of the program approach, have led to developing the IDS. The DOE
explained the factors that determined prioritization of tests under the
program approach and assured NRC staff that the program approach did not
fundamentally change the SCP approach. NRC staff stated that it still expects
to see a complete discussion of the tests DOE plans to do, which previously
scheduled tests will not be done, and reasons for the differences.

If you have any questions regarding this letter, or the meeting minutes,
please contact Pauline Brooks or Mark Delligatti of my staff. Ms. Brooks can
be reached at 415-6604 and Mr. Delligatti can be reached at (301) 415-6620.

Sincerely,
Original Signed By John Thoma

for Joseph Holonich, Chief
High-Level Waste and Uranium Recovery

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
Enclosure: As stated

cc: See attached list
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14 UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

July 12, 1995

Mr. Ronald A. Milner, Director
for Program Management and Integration

Office of Civilian Radioactive Waste Management
U.S. Department of Energy, RW 30
1000 Independence Avenue, SW
Washington, DC 20585

SUBJECT: MINUTES OF THE JANUARY 17, 1995, MANAGEMENT MEETING ON THE ISOLATION
DEMONSTRATION STRATEGY

Dear Mr. Milner:

Enclosed are the minutes of the January 17, 1995, management meeting between
the staff of the Nuclear Regulatory Commission and representatives of the
U.S. Department of Energy (DOE). Representatives of the State of NV; Nye
County, NV; the Center for Nuclear Waste Regulatory Analyses; and DOE
contractors also participated in the meeting. The meeting, held by video-
teleconference at DOE Headquarters in Washington, DC, and DOE's Yucca Mountain
Site Characterization Office in Las Vegas, Nevada (NV), was requested by NRC
staff to gain further understanding of the Isolation Demonstration Strategy
(IDS) component of DOE's program approach.

During this meeting, DOE representatives responded to several concerns raised
by NRC staff. DOE discussed the changes in the strategy presented in the Site
Characterization Plan (SCP) and how these changes, when coupled with the
demands of the program approach, have led to developing the IDS. The DOE
explained the factors that determined prioritization of tests under the
program approach and assured NRC staff that the program approach did not
fundamentally change the SCP approach. NRC staff stated that it still expects
to see a complete discussion of the tests DOE plans to do, which previously
scheduled tests will not be done, and reasons for the differences.

If you have any questions regarding this letter, or the meeting minutes,
please contact Pauline Brooks or Mark Delligatti of my staff. Ms. Brooks can
be reached at 415-6604 and Mr. Delligatti can be reached at (301) 415-6620.

Sincerely,

Joseph Holonich, Chief
High-Level Waste and Uranium Recovery

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
Enclosure: As stated

cc: See attached list
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MINUTES

JANUARY 17, 1995, MANAGEMENT MEETING ON THE ISOLATION DEMONSTRATION STRATEGY

Staff from the U.S. Nuclear Regulatory Comission and representatives of the
U.S. Department of Energy (DOE) met via video-teleconference at DOE
headquarters in Washington, DC and at DOE's Yucca Mountain Site
Characterization Project Office in Las Vegas. Nevada (NV) to discuss the
Isolation Demonstration Strategy (IDS) of DOE's program approach. This
meeting was requested by the NRC staff so that it could gain a clearer
understanding of the IDS, which is an important component of the DOE program
approach. Representatives from the State of NV: Nye County, NV: the Center for
Nuclear Waste Regulatory Analyses; and DOE contractors were also present.
Attendance lists are included as Attachment 1 to these minutes.

In their presentation (Attachment 2). the representatives of DOE discussed
DOE's understanding of how the strategy described in the Site Characterization
Plan (SCP) has changed. Among the factors which the representatives of DOE
believe have changed or matured since the SCP are: an increased recognition
of potential for fast flow paths: the potential role of thermal load on
performance; the advent of the multi-purpose canister as a component in the
repository system; in-drift emplacement: and the increased role of the
saturated zone under a dose-based standard. Changes to the SCP strategy,
along with the exigencies of the program approach. led to the development of
the IDS which has five key elements. These are: a favorable environment for
waste package provided by unsaturated rock: robust waste packages to address
near-field uncertainties; limited mobilization of radionuclides with waste
packages; slow release of radionuclides through engineered barriers: and slow
migration of radionuclides in the geosphere.

The NRC staff raised several concerns which echoed the comments made in the
November 29, 1994, Bernero-Dreyfus letter providing the staff's comments on
the DOE Five Year Plan. Of particular interest to the staff was the way in
which testing had been prioritized as part of the implementation of the
rogram approach. The DOE representatives indicated that prioritization was

based on information needs. resources, availability of staff and equipment,
and site access.

A DOE representative responded to the NRC staff's concerns about the place of
performance allocation in the program approach (Attachment 3). In this
presentation. it was explained that the basis for the technical elements of
OE's program approach was the performance allocation tables from the SCP.

Furthermore, the DOE representative assured the staff the program approach did
not fundamentally change the SCP approach to safety or compliance strategies.
At the conclusion of this presentation, the NRC staff noted that it still
expects to see a complete description and discussion of which tests DOE plans
to do during site characterization, which previously scheduled tests will not
be done, and the reasons for the differences.

Mark S. elligatti, Aeffior/Project Manager Priscilla Bunton
High-Level Waste and Uranium Recovery Regulatory Integration Division

Projects Branch Office of Civilian Radioactive
Division of Waste Management Waste Management
Office of Nuclear Material Safety U.S. Department of Energy

and Safeguards
U.S. Nuclear Regulatory Commission Enclosure
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ATTACHMENT I
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Outline of Presentation

* Role of waste containment and isolation strategy
in the Program Approach

* Implementation of the strategy

1



Role of Waste Containment
and Isolation Strategy in the

Program Approach

2
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Role of Waste Containment and
Isolation Strategy in Overall Program

* Overall licensing strategy is broader than waste
containment and isolation

* Testing must address complete suite of data
needs:

- Waste containment and isolation
- Detection of unsuitable site features or conditions
- Compliance with preclosure NRC criteria
- Testing to support design development
- Testing to support other tests
- Scientific confidence

3



Top-Level Strategy
1988 Site Characterization Plan

(Section 8.0, pgs. 4-9)

* The strategy places primary reliance on low flux
conditions, slow water movement, and long
radionuclide transport times in the unsaturated
zone

* Low-probability, potentially disruptive processes
and events that could have significant impacts
on performance of the-repository will be
identified and characterized

* Preclosure repository designs will incorporate
appropriate seismic design criteria

STATECG.BFRII-28,2988
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Schematic of Top Level Strategy
(SCP Section 8.0, pgs. 46)
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Details of Top-Level Strategy Have
Matured Since Site Characterization Plan

* Increased recognition of potential for fast flow paths

* Potential role of thermal load on performance

* Multi-purpose canister as component in repository
system

* Large, robust waste packages
* In-drift emplacement and new backfilllairgap options
* Increased role of saturated zone under a dose-based

standard

* Consideration of extended performance-confirmation
testing period

* Consideration of extended retrievability period

6



Implementation of Program Approach

* Testing prioritized to support milestones, to
measure progress toward those milestones, and to
manage resources

* Early emphasis on Technical Site Suitability
Evaluation

* Increased emphasis on near-field environment and
substantially complete containment for 2001
License Application

* Testing after 2001 will provide increased
confidence about long-term performance and may
support higher thermal load for 2008 update to
License Application

7



Key Elements of Waste Containment
and Isolation Strategy

* Favorable environment for waste package
provided by unsaturated rock

ct9 Robust waste packages to address near-field
uncertainties

< Limited mobilization of radionuclides within
waste packages

Slow release of radionuclides through
engineered barriers

/i Slow migration of radionuclides in the
geosphere

8



Top-Level Strategy for Waste Containment
and Isolation

1f Low Ambient Flux and Saturations

140 Robust Engineered
System & Possible
Diffusion Barrier 

VaTSTMR.cMF.n-1t s S 



Implementing the Waste Containment
and Isolation Strategy

* Establish key uncertainties in the elements of the
strategy and the approaches to address them

* Review uncertainties in three areas:
- Nominal, undisturbed conditions
- Thermal effects

- Effects of disruptive features, events, and processes

10



Implementation of the Strategy

11



Barriers and Elements of the Waste
Containment and Isolation Strategy

12



-

Relative Roles of Barriers and
Strategy Elements

* Strategy utilizes multi-barrier approach to increase
confidence in postclosure performance

* Near-field elements contribute as a system--
unsaturated environment and engineered barriers
equally important in this system

* Far-field barriers add confidence that waste
isolation will be achieved

* Uncertainties in all these elements and barriers
must be addressed

13



Overview: Waste Containment and Isolation Strategy

Element Key Approaches to
or Barrier Uncertainties Address Uncertainties

* Extent of perched water and seeps * Infiltration monitoring
Waste * Flow mechanisms within drifts * Observations from deep boreholes

Package * Travel times to repository * Observations In ESF
Environment * Focusinglchanneling of flux - Water chemistry

* Water chemistry - Isotopic analyses
- Behavior of seeps

* Site and drift-scale hydrogeologic
modeling

* Analysis of fracture-matrix coupling

* Pitting corrosion * Modeling & testing of pit corrosion
- Corrosion-resistant Inner barrier processes

Waste - Zircaloy cladding * Analogs for material durability
Package * Extent of microbiologically-
Performace induced corrosion * Test materials for resistance to

microbial-induced corrosion

14



Overview: Waste Containment and Isolation Strategy
(Continued)

Element Key Approaches to
or Barrier Uncertainties Address Uncertainties

* Oxidation state of spent fuel e Conservative assumptions for

4> Radionuclide * Surface area of waste matrix cladding performance
Mobilization exposed * Lab testing of waste form

* Dissolution in presence of limited dissolution
water * Colloid investigations

* Colloid existence/stability * Np and Te solubility experiments
* Bounding NpITc solubilities * Probabilistic analyses of criticality
* Probability of criticality potential

i~1 * Fraction of waste package surface * Monitor seeps in ESF
rLJRelease degradedLi Release degraded * Lab measurements of diffusionthrough EBS * Potential for liquid film to support rates

diffusive release
* Diffusion rates in backfill material * Drift-scale thermohydrologic
* Advective flow in engineered sensitivity analyses

barriers

15
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Overview: Waste Containment and Isolation Strategy
(Continued)

Element Key Approaches to
or Barrier Uncertainties Address Uncertainties

* Magnitude of infiltration flux * C-well tracer tests

Radionuclide * Fracture-matrix coupling * Investigate steep gradient
Migration in * Dispersion due to heterogeneity * Bounding analysis for mixing
Geosphere * Natureirole of steep gradient depths

* Dilution in saturated zone * Sensitivity analysis for UZ/SZ
flow and transport models

* Regional-scale aquifer
testing

* Ages of seeps from ESF and
boreholes

16



External Effects On Barriers and
Elements

17
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External Effects On Elements/Barriers

Effects on Strategy Key Approaches to
ElementslBarrier Uncertainties Address Uncertainties

Thermal Effects * Effect on rock mass stability * Short-term heater tests in ESF
* Effect on near-field humidity * Long-duration coupled testing
* Effect on corrosion rates in ESF
* Effect on radionuclide * Lab tests of corrosion rates for

mobilization rates range of temperaturelhumidity
* Effect on release from EBS * Lab tests of waste form
* Effect on moisture distribution dissolution and solubility for

in unsaturated rock range of conditions
* Effect on minerals along flow * Rock properties testing

paths

Future Climate * Potential increases in infiltration * Model future climates
Changes * Potential changes in UZ moisture * Determine relationship between

content/flux climatelhydrologic conditions
* Potential increases in recharge * Estimate effects on infiltration

- Changes to water table elevation rates
- Changes to ground-water velocities * Estimate effects on saturation

profiles
* Evaluate saturated zone

response

18
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External Effects On Elements/Barriers
(Continued)

Effects on Strategy Key Approaches to
Elements/Barrier Uncertainties Address Uncertainties

Tectonics * Effect on EBS * Constrain Quaternary fault
* Impact on fault permeabilities displacement histories

Characterize seismic sources
* Potential for water table rise * Evaluate alternate tectonic

models
* Evaluate ground motion

attenuation with depth
* Model water table response to

earthquakes

Volcanism * Direct effects on * Drill magnetic anomalies in
repository/waste package Crater Flat

* Study basaltic volcanism
* Effects on water table patterns

* Establish probability of basaltic
volcanism

* Bound secondary volcanic
effects

* Evaluate consequences of
volcanism

19
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External Effects On Elements/Barriers
(Continued)

Effects on Strategy Key Approaches to
ElementslBarrier Uncertainties Address Uncertainties

Human Interference * Direct Intrusion by exploratory * Evaluate resource potential
drilling

* Establish probability of
* Introduction of fluids exploratory drilling

* Model consequences

v~~

N-,

20
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Scientific Confidence vs. Significance
of Uncertainties

* Characterize features and conditions to address
uncertainties

- Rigorous review of assumptions

- Testing of alternative conceptual models
- Develop confidence in underlying process models

* Evaluate significance of uncertainties with
respect to waste containment or isolation

- Through iterative performance assessments
- Realistic representation of effects in assessments

21
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"DOE Should Specify as Early as Possible the
Barriers to be Relied on and the- Level of
Performance Sought from each Barrier"

September, 1985 NRC White Paper

Design goals would be the minimum performance goals
needed to ensure compliance with regulatory provisions

* Expected performance goals based on optimistic but
realistic expectations of barrier performance

* Performance allocation would clearly state that any
values within the range would produce acceptable
repository performance

* Designate selected barriers to be held in reserve
* Provisions for redundancy would ensure that regulatory

requirements will be met and provide a basis for revising
the performance allocation through periodic iterations

NRAPERA.MT.1208VAC 17-95 I
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Performance Allocation

Performance allocation should be developed
as possible in order to guide development of
for site characterization. It should specify:

as early
plans II

1. The particular barrier which will be relied upon to provide
waste isolation

2. The level of performance sought from each barrier
3. The level of confidence with which DOE will

demonstrate that this level of performance is achieved

The performance allocation should be revised
periodically to reflect SC test results

I I,--/ k
4.

L4PERFAPPT.21hvna 95 
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Performance Allocation - SCP

DOE developed and applied a performance
allocation methodology that met Intent of
agreements C

* The SCP annotated outline was based on
derivation of test programs through an issue
resolution strategy

* DOE has addressed NRC SCA concerns related
to the SCP

K DOE has reported program changes in the SCP
Progress Reports and worked with the NRC to
improve this vehicle 0

CB

C
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SCP Issue Resolution Strategies

The issue resolution process was intended to be
iterative

* On the basis of the engineered system designs and the site
characteristics and conditions, performance assessment
calculations will be made

* Information acquired during site characterization may cause
revision to earlier plans and strategies

* Changes to issue resolution strategies and plans will be
reported in progress reports

By acquiring data to support resolution of the
performance and design issues the DOE will
systematically establish the information to support
demonstrations of compliance with requirements

KRCPERFAP.P 114DV.I1T- 4
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SCP Issue Resolution Strategies

The steps In this process are to conduct the investigations
dictated by the testing strategies In the SCP, to analyze the
results of these investigations, and to check that the
information obtained satisfies the information needs in
these strategies

* A full performance assessment cannot be conducted after
each study to determine if the information obtained is
sufficient to resolve issues

. it is expected that some of the conceptual models for the site
will be modified as a result of the site characterization, and
that the strategies may need to change

. It may be discovered that site characteristics are actually
much different than originally thought; new strategies could
be developed, consistent with the new information

CPEMA PFT.1IU.MD1.174 IS
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Schematic of Top Level Strategy
(SCP Section 8.0, pgs. 4-6)
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Plans to Revisit the Performance Allocation
Tables were Predicated on Evaluation of

Progress
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Development of Program Approach

Basis for the technical elements of the Program
Approach was the performance allocation tables of
the SCP

* The Program Approach did not fundamentally
change the SCP approach to safety/compliance
strategies
- It did change the DOE plans for getting information in

front of the NRC

* OMB Five Year Plan
- Plans for test sequences and cost were developed to

address data needs for the technical elements
a Program was sequenced to address the four part Program

Approach strategy
MPEFVA~.WtsaMw1.,.*g g



Phasing the
Site Characterization Plan Strategies

1. Develop logical breakdown
considering compliance ;
arguments

2. Identify products that can be
defended for suitability, EIS, X strtegeAce brobn

and licensing intoeps?

3. Ensure sufficient Information
at each step to demonstrate / U a 1 t o produfts
that health and safety can be / Mn be "hrearb?

protected appropriately

TIME _
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Synopsis of Program Approach for MGDS
Performance Allocation
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Program Approach relies on multiple barriers
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Details of Top-Level Strategies Have
Matured Since Site Characterization Plan

Components
Increased recognition of potential for
fast flow paths

Potential role of thermal load on
performance

Multipurpose canister component In
repository
Large robust waste packages
Indrift emplacement and new
backfillair gap options
Increased Importance of saturated
zone under a dose based standard

Consideration of extended
performance confirmation period
Consideration of extended retrieval
period

Program Requirements
High priorityon Ghost Dance Fault
access; perched water dating

System studies, test phasing, ranges
of design
Indrift emplacement; potential for
high thermal loads
Increased reliance on EBS
performance

Backfill considerations; design
alternatives
Increased emphasis on mixing in
saturated zone
Increasing reliance on long term
Information
More Importance in phased approach
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Studies Required to Support
Expected Information
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Conclusions

DOE has worked with NRC to refine:
- Requirements documents and flow down
a Issue resolution process and the LA-AO

SCP approaches are evolving due to focus of
Program Approach
- Continued reliance on multiple barriers
- Increased reliance on EBS performance

* Changes to components of the SCP compliance
strategies respond to the Program Approach and
new site information
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Conclusions

Intent of SCP was to revise allocations as issues
were resolved

* DOE will continue to allocate performance to assess
regulatory compliance priorities
- Consistent with other program priorities

* DOE is evaluating the most appropriate vehicle to
report revisions to strategies and the allocations
- (eg: Tables; Requirements Documents, LA-AO; Progress

Reports; Regulatory Compliance Plan)
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