
SUMMARY OF U.S. NUCLEAR REGULATORY COMMISSION AND
U.S. DEPARTMENT OF ENERGY MEETING ON THE

EXPLORATORY STUDIES FACILITY

On February 3, 1994, representatives of the Nuclear Regulatory Commission,
U.S. Department of Energy (DOE), State of Nevada Nuclear Waste Project Office,
and Nye and Clark Counties, Nevada, participated in a meeting on the
exploratory studies facility. The purpose of the meeting was to continue
discussions on items relevant to the ESF design and design control process.
The meeting agenda is included as AttachmenrL i and the list of attendees is
Attachment 2 to this summary. Copies of presenters' handouts are included in
Attachment 3.

The meeting featured discussions of actions being taken to improve the ES'
design control process and an update on progress made on the ESF design and
construction. There were also discussions of the rationale for the enhanced
ESF design layout and the surface drilling program being conducted in support
of ESF design and design decisions. The planned presentation on the DOE
procedure for reportable geologic conditions (See Attachment 3) was deferred
to the next meeting. Ample time for questions was allotted during all
presentations.

During the meeting NRC staff provided comments on the results of its
observation of the review of design package 2B. Those comments were:

1. There appeared to be no substantial DOE presence during the design
review.

2. Observers of the design review found interfaces between task groups
lacking (i.e., lack of integration between the technical and
construction task groups).

3. There needs to be a clear statement of where DOE is in the design
process at the beginning of each design review.

4. Reviewers did not believe that the responses received from the design
group during the review were adequate.

5. The process DOE is now employing prior to design reviews (i.e.,
availability of pertinent documents two weeks prior to the design
review) is very helpful to the NRC staff.

6. More time is needed during the rev4ew for questions and answers.

DOE stated that its representatives would be more visible during future
reviews and also agreed that the integration between technical and
construction task groups needs improvement. DOE is also willing to allow more
time for reviewer/observer comments and questions during design reviews.
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Participants agreed that all agenda items, other than the deferred item, were
covered at the meeting, but representatives of NRC, State of Nevada, and Clark
and Nye Counties agreed that additional discussion of DOE's document hierarchy
for the ESF was needed and should be included on the next meeting's agenda.
The State of Nevada representative requested that explanations of the
Determination of Importance Evaluation (DIE) and how DIEs are integrated with
the design are needed. The State also requested that at the next bimonthly
meeting, DOE explain how decisions related to test alcove locations and
excavation and integrated with technical test requirements.

The Clark and Nye County representatives agreed that the meeting had been
useful. The Clark County representative requested that DOE provide some
examples of trade-off studies conducted at the next bimonthly ESF meeting.
The Nye County representative stated that there appeared' to be no formal
mechanism for inputs of technical data into the design. This concern was
addressed at the meeting, but participants agreed that further discussion of
this concern is needed at future meetings.

The NRC staff requested that the document hierarchy discussion at the next
meeting include a discussion of the DIE reports and provide insite into how
the different documents in the hierarchy are used and are related to each
other. It was also suggested that DOE provide examples by following
requirements through the entire design control process to illustrate how a
requirement is incorporated into the design and provide an example of a design
change and how that change would be dealt with in the design process. The
staff agreed with the Nye County representative's comment that there appears
to be no formal mechanism for integrating technical data into the design and
requested additional discussion on this topic at future meetings. The staff
also stated that it does not understand the rationale for the seismic design
values presented for underground permanent items. DOE agreed to provide a
statement of the rationale. The NRC staff also requested a copy of DOE STD
1021-92 and a copy of the description and rationale for the enhanced ESF
design, when available.

The NRC staff requested that the next ESF bimonthly meeting be held in
Washington, DC, in April. This request was agreed upon by the DOE, State of
Nevada, and Affected Counties present. In addition to the items above,
meeting participants requested a status report on ESF design and construction
and the availability and use of technical data to support ESF decisions.

Charlotte Abrams, Sr. Proj. Mgr. Christian E erg
Repository Licensing and Quality Regulatory Integia.tio B ch
Division of High-Level Waste Office of Civilian Radioactive

Management Waste Management
Office of Nuclear Material U.S. Department of Energy

Safety and Safeguards
U.S. Nuclear Regulatory Commission
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DOE-NRC TECHNICAL MEETING DRAFT AGENDA
EXPLORATORY STUDIES FACILITY DESIGN AND CONSTRUCTION UPDATE

February 3. 1993
8:00 Opening Remarks DOE, NRC, State, Counties,

Affected Parties

8:10 Overview of Meeting
- Conduct of ESF Package 2B Design Review

8:30 Question and Answer Session on DOE Document
Hierarchy

9:00 Update on M&O Improvement Plan

9:30 Discussion of ESF Enhancement Decision and
Rationale for Replacement of East-West Drift
through Centefof Repository Block

10:15 Update on ESF Design and Construction
Progress

DOE (Petrie-YMP)

DOE/NRC

DOE (Sandifer-M&O)

DOE (McKenzie - M&O)

DOE (Replogle-YMP)

10:45 BREAK

11:00 ESF Seismic Design Basis for Surface
and Sub-surface Items

11:30 Use of NRC's Draft STP: Consideration of
Fault Displacement Hazards in Geologic
Repository Design

DOE (Quiumeyer-M&O)

DOE (Stanley-M&O)

1 1.50 LUNCH

1:00 Discussion of DOE Procedure for Notification of DOE (Jones, YMP)
Unusual Geologic Conditions

1:20 Drilling Program DOE (Williams-YMP)
- Support of ESF Design
- Changes to SBT Program Relative to ESF Design Schedule
- Integration of NRG Drillholes
- Drilling Results Indicating Higher North End Block

2:50 BREAK All

3:00 Open Discussion All

3:30 Closing Comments State/Counties/Affected Parties



DOE-NRC TECHNICAL MEETING AGENDA
EXPLORATORY STUDIES FACILITY DESIGN AND CONSTRUCTION UPDATE

February 3. 1993 (continued)

4:00 NRC Comments NRC

4:30 Closing Remarks DOE, NRC, State,
Counties/Affected Parties

5:00 ADJOURN

NOTES:

1) Each topic on the agenda includes time allotted for discussion.
2) Location is Room 450, Bank of America Building Tower, 101 Convention Center Drive, Las Vegas,

NV e
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DOE/NRC TECHNICAL EXCHANGE
EXPLORATORY STUDIES FACILITY DESIGN AND CONSTRUCTION UPDATE
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EXPECTED MEETING RESULTS

DOE will communicate
* ESF Package 2B Design Review

* Update on M&O Improvement Plan and ESF enhancement

* ESF Enhancement Decision Process

* ESF Seismic Design Basis

* Use of NRC STP on Fault Displacement Hazards

* DOE Procedure for Unusual Geologic Conditions

* Drilling Program

DNTEESFT1 1.125/11-22-93



ESF DESIGN REVIEWS



DOE ESF DESIGN REVIEW

The M&O has been given responsibility for reviewing design in accordance
with DOE plans and orders. The M&O holds major design reviews at the 50%
and 90% points of the design. Packages will be mailed approximately two
weeks prior tothe design review meeting
Day I Mail design package to reviewers containing overview

and Instructions for reviewing the package
Day 2-14 Reviewers familiarize themselves with package
Day 15-17 Design review meeting

- Complete review of package and process (1 day)
- Formal presentation of package (2 days)

Day 17-20 Reviewers submit comments
Day 17-31 Responses to comments prepared

- Prepare redlines to documents as needed
Day 31 Responses transmitted to reviewers
Day 31-38 Reviewers review modified documents and responses
Day 38-39 Comment resolution meeting, If needed

This process Implements QAP 3-14, Technical and Management Reviews.
The comment resolution process Is conducted per QAP 3-1, Technical
Document Reviews.
Note: The times above are typical

NRTCHESF2.P5.1 26/1-26-94



ESF DESIGN PROCESS

r---------…-__---_ --
I DESIGN ACTIVITY I

AlE AE DOE

DESIGN | PREPARE lE BASIS
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DSGNPRC.129/1 -31-94



PACKAGE 2 CONTENTS

2A: Conveyor system (procurement only)

2B: Ventilation System (procurement only)
Fire Protection (procurement only)
Rail System (procurement only)
Subsurface Electrical System (procurement only)
Design Analyses

2C: North Ramp Excavation from starter tunnel to end
of curve (2740 meters), ground support systems,
subsurface (SS) electrical systems, SS mechanical
systems, SS fire protection, SS monitoring and
warning systems, SS conveyor systems

NRTCHESF.P5. 126/1-26-94



OBSERVER PARTICIPATION IN ESF
DESIGN REVIEWS

* Day 

* Day

* Day
* Day

* Day
* Day

* Day

2-14

15-17

17

17-31

31

38-39

Design packages to observers (NRC, State,
NWTRB, Counties)

Observers review package

Design review meeting

Observations due (Observers provide to M&O
observer liaison)

Prepare responses to observations

Discuss responses with observers

Observers attend comment resolution meeting
at their discretion

Note: Observations may relate to the process or the technical content

NRTCHESF4.P5.1261 -26-94



LIST OF DESIGN REVIEWS

Date Subject
619/88
8/8188
6/17191

8112191

3/30192
7/27192
8/17/92

4/12193
4119/93
7/19/93
8/2/93
115-7194

Title 1 50% Technical Assessment Review
Title 190% Technical Assessment Review
North Access Independent Technical Review of Design Study
to Revise Title I DSR
South Access Independent Technical Review of Design Study
to Revise Title I DSR
Package 1A Title I Design 50% Independent Technical Review
Package 1A Title 11 Design 90% Independent Technical Review
Design Verification for Design Package 1A Highwall and Starter
Tunnel with Classification Analyses
Package I B Title 11 Design 50% Independent Technical Review
Package 2A Title 11 Design 50% Independent Technical Review
Package 2A Title 11 Design 90% Independent Technical Review
Package 1 B Title 11 Design 90% Independent Technical Review
Package 2B Title 11 Design 90% Independent Technical Review

NRTCHESF5.P5.126/1 -26-94



ESF EVENTS

Completed Events

* Design Package 1 B released for construction
• Alcove #1, Starter Tunnel (Anisotropy/Hydrochemistry)

Upcoming Events

* Package 2C 90% Design Review - 4/94
* Package I D 90% Design Review - 6/94
* Package 8A 50% Design Review - 9/94
* TBM receipt - 4/94

NRTCHESF7.P5. 12611-26-94
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M&O MGDS DESIGN CONTROL
IMPROVEMENT PLAN

* M&O developed this action plan in response to CARs
and self-examination

* M&O made a commitment to develop a series of
improvements to the design control process

* The plan was put in place to increase confidence of
external agencies and DOE in M&O's ability to
properly control our design procedures and processes

Civilian Radioactive Waste
Management System 1mI9

Management & Operating
Contractor



M&O MGDS DESIGN CONTROL
IMPROVEMENT PLAN.

* Provides a review of design-control-related issues to
coordinate resolution within framework of integrated
effort to arrest long-term problems

* The Plan allows a thorough review of our design
control process in general, to identify weaknesses or
shortcomings

Civilian Radioactive Waste
Management System 11194 2

Management & Operating
Contractor



ACTION ITEM TOTALS

* Open Action Items (FY194 - 4; FY195 - 2) 6
* Closed Action Items 48
* Total Action Items 54

Civilian Radioactive Waste
Management System
Management & Opersting
Contractor

1127194 S



OPEN CORRECTIVE ACTIONS

* Ensure QAP-2-3 (Classification of Items) completed
and approved for use at MGDS (OQA acceptance
required per contract. Completed QAP 6.2 review of
QAP-2-3. M&O approved version has been
implemented.) (02118194)

* Procedure review team to trial run the existing
procedures and revisions to ensure procedures are
adequate (subcommittee to the QA Working
Committee). (2118194) (9 Procedures have been
through the PRT process. 4 remain to be reviewed by
the PRT.)

Civilian Radioactive Waste
Management System V31M 4

Management & Operating
Contractor



OPEN CORRECTIVE ACTIONS

* Develop MGDS Design Process Guidelines Manual
(3125194)

* DOE EDD & M&O A-E Management evaluation of
implementation of Design Control Improvement Plan
(411194) The M&O will close out the DCIP after
completion of the management evaluation. The two
Action Items to be completed in FY95 will be tracked
separately.

* Incorporate relevant RSN BFD sections for Package
1A into M&O BFD; prepare base line change for
combined BFD. (FY95)

* Revise RSN drawings, specifications, calculations for
new traceability; adopt fully as M&O products. (FY95)

Civilian Radioactive Waste
Management System 131194

Management & Operating
Contractor
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FACTORS CONTRIBUTING TO THE CHANGE
IN THE ESF LAYOUT

* Flattening the grades will result in a significant
enhancement to both the safety and overall
operability of the ESF

Preliminary Draft Information Only
ENLRP&DM1 .PM4.126t2-3-94



FACTORS CONTRIBUTING TO THE CHANGE
IN THE ESF LAYOUT

(CONTINUED)

* The availability of updated geologic information

- Drilling of NRG-6 confirmed that the TSw1-TSw2 contact
was higher In the north end of the block

- Recent work on the Ghost Dance Fault mapping indicates
that It Is a significant feature

Preliminary Draft Information Only
ENLRP&DM2.PM4.12612-3-94



FACTORS CONTRIBUTING TO THE CHANGE
IN THE ESF LAYOUT

(CONTINUED)

The desire, expressed in the ESF Alternatives Study to
allow for potential repository configurations which:
- Maximize the distance from emplacement drifts to the

water table
- Avoid having emplacement drifts cross the Ghost Dance Fault

Preliminary Draft Information Only
ENLRP&DM3.PM4. 126f2-3-94



IDENTIFICATION OF FAVORABLE FEATURES IN HIGHLY RATED OPTIONS
1 2 3 4 5 6 7 8 9 10 11 12 13

1 30

2 23

3 24

4 13

5 6

6 7

7 2

8 19

9 25

10 4
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FACTORS CONTRIBUTING TO THE CHANGE
IN THE ESF LAYOUT

(CONTINUED)

The potential for larger, heavier waste package
concepts:

- Heavier loads (in the range of 100 to 150 tons) would strongly
suggest rail haulage

- If a heavy waste package concept Is adopted, and the
enhancement was not made, the transport concepts would
be limited

- The enhancement will allow development of potential repository
concepts compatible with a wide range of waste package sizes

Preliminary Draft Information Only
ENLRP&DM4.PM4.126t2-3-94
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PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

* The change was proposed in a comment made
during the 50% Design Review of Title 11 Package 2
- The comment centered on the use of rail haulage, and

recommended making a change in the layout to flatten
the grades

* As a result of the comment, a team was formed to
evaluate the possibility of adjusting the layout

* The team produced the "Enhanced ESF" configuration
with input from SNL (the IGIS geologic model) and the
ESF Test Coordinator, LANL

Preliminary Draft Information Only
ENLRP&DM5.PM4.126f2-3-94



PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

(CONTINUED)

* A briefing describing the plan was developed, and
presented to YMP Management in June, 1993. The
Project Manager made the decision at that time to
proceed with Title 11 design under the assumption that
the enhanced ESF would be baselined

* The description and rationale of the change was
formalized in an M&O Design Analysis developed lAW
M&O QAP 3-9. The Analysis is entitled "Description
and Rationale for Enhancement to the Baseline ESF
Configuration" #B0000000001717-020G00089

Preliminary Draft Information Only
ENLRP&DM6.PM4. 126/2-3-94



PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

(CONTINUED)

* The Analysis was technically reviewed lAW
M&O QAP 3-1
Reviewers who had not been involved with the development
of the concept were selected from the major program areas:
Mike Voegele
Dennis Williams
Jalme Gonzalez
Hemi Kalia
Jim Houseworth
Jim Blink

Robert Justice

SAIC
DOE
DOE
LANL
M&O
LLNL

M&O

Programmatic Issues
Geology/SBT Interface
Mining
ESF Testing
Performance Assessment
Waste Package, Repository
Performance
Quality Assurance

95 comments were received. All were resolved and the
document updated. A complete review records package
was submitted to Records lAW QAP 3-1

Preliminary Draft Information Only
ENLRP&DM7.PM4. 126(2-3-94



PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

(CONTINUED)

The analysis was submitted to the Level 3 (M&O)
Change Control Board lAW M&O QAP 3-4.

The analysis was subsequently baselined and
distributed as a controlled document

Preliminary Draft Information Only
ENLRP&DMB.PM4.126/2-3-94



PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

(CONTINUED)

A Change Request was prepared IAW YMP AP 3.3Q and
submitted to the Level 2 (Project Level) CCB to change the
project baseline to reflect the new configuration. The Analysis
described above was Included as an attachment to the CR for
information. The following other project documents were
included in the CR as "Affected Documents":

-Reference Information Base (RIB)
- Site Atlas
- Preliminary Safety Analysis Report (PSAR)
- Exploratory Studies Facility Design Requirement (ESFDR)

document
- ESF Technical Baseline
- ESF Plan

Preliminary Draft Information Only
ENLRP&DM9.PM4.12612-3-94



PROCESS FOLLOWED TO DEVELOP AND
IMPLEMENT THE CHANGE

(CONTINUED)

The Level 2 CCB is currently considering the change

Preliminary Draft Information Only
ENLRP&DMIO.PM4.126t2-3-94
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THE REPLACEMENT OF THE EAST-WEST
CROSS DRIFTS WITH RAMP EXTENSIONS
IS DISCUSSED IN THE DESIGN ANALYSIS
PREVIOUSLY MENTIONED

Preliminary Draft Information Only
ENLRP&DM12.PM4.126W2-3-94



EAST-WEST CROSS DRIFTS

* Total length of excavation = 2,063 meters

* Allow examination of approximately 213 of the vertical
extent of the TSw2

* Are located in the center of the potential repository
block

Preliminary Draft Information Only
ENLRP&DM13.PM4.126/2-3-94



NORTH AND SOUTH RAMP EXTENSIONS

* Total length of excavation = 3,620 meters

* Allow examination of over 90% of the entire vertical
extent of the TSw2

* Are located at the ends of the potential repository
block

Preliminary Draft Information Only
ENLRP&DM14.PM4 .12612-3-94



ADVANTAGES OF THE EXTENSIONS

* Provides exposure of all strata to be utilized for
emplacement

* Exposure of two distinct and separate areas

* Allows more flexibility with respect to potential
repository area

Preliminary Draft Information Only
ENLRP&DM1S.PM4.12512-3-94



DISADVANTAGES OF THE EXTENSIONS

* Cost increase due to more excavation

Preliminary Draft Information Only
ENLRP&DM6.PM4.12612-3-94



GUIDANCE FROM NRC:

"Various techniques are available to help gain an
understanding of the geologic setting. However,
drifting remains one of the most promising methods
to resolve uncertainties. It also represents one of the
more difficult challenges for coordinating the ESF
design with the GROA design. Optimum ESF drift
orientation and length may not necessarily coincide
with the preferred GROA layout. A careful balancing
of site characterization needs with geologic
repository performance objectives will be essential."

... NUREG 1439 (July, 1991)

Preliminary Draft Information Only
ENLRP&DM17.PM4.12612-3-94
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SECTION THROUGH EAST-WEST CROSS DRIFT
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SECTION THROUGH NORTH RAMP EXTENSION
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PRESENTATION PARAMETERS

* ESF design and construction progress information
is based on projected budgets of:
- FY94 = $55M
- FY95 = $1 01 M
- FY96=$114M
- FY97=$119M

* ESF packages are described either by
configuration items (where defined) or projected
scope

Preliminary Draft Information Only
ESFD&CJR1 PM4.12612-3-94



PACKAGE 1A:
NORTH PORTAL SITE PREPARATION

Configuration items:
* Tunnel Boring Machine (TBM), TBM starter tunnel, pad

and access road, pad water system; switchgear
building, rock and topsoil storage area, Test Alcove 1

Design Status
* All items complete and accepted for construction

Preliminary Draft Information Only
ESFD&CJR2.M4.126/2-3-94



PACKAGE IA:
NORTH PORTAL SITE PREPARATION

(CONTINUED)

Construction status:
* Complete

- TBM starter tunnel
- Pad and access road
- Rock and topsoil storage area
- Test Alcove #1

* In process
- TBM
- Switchgear building
M Pad water system

Acceptance status: Pending
Preliminary Draft Information Only

ESFD&CJR3.PM4.126/2-3-94



PACKAGE 1 B:
NORTH PORTAL SURFACE FACILITIES

AND UTILITIES

Configuration items:
* Change House building, shop building, pad sewer

system, pad electrical system, pad waste water
system, pad drainage, explosive storage area, pad and
access road, water system, surface rail

Design Status
* All items complete and accepted for construction

Preliminary Draft Information Only
ESFD&CJR4.PM4.126t2-3-94



PACKAGE 1 B:
NORTH PORTAL SURFACE FACILITIES

AND UTILITIES
(CONTINUED)

Constructioh status:
In process
- Pad sewer system
- Pad electrical system
- Pad waste water system
- Pad drainage
- Pad water system

* Scheduled for FY95
- Change House building
- Shop building
- Pad and access road
- Explosive storage area

Acceptance status: Pending Preliminary Draft Information Only
ESFD&CJR5.PM4.126/2-3-94



PACKAGE IC:
NORTH PORTAL SURFACE FACILITIES

AND UTILITIES

Configuration items:
* Compressed air systems, standby power

Design Status
* In process, complete mid-FY94

Construction Status: Complete FY95
* Compressed air systems
* Standby power

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR6.PM4. 126/2-3-94



PACKAGE 1 D:
NORTH PORTAL SURFACE FACILITIES

AND UTILITIES

Design Scope:
* Operations building, warehouse building, steam cleaning

system, pad and access roads, covered storage, fuel
storage system, pad electrical system, Integrated Data
System (IDS) subsurface safety and alarm system

Design Status
* In process, complete FY95

Construction Status: Start FY95 - Complete FY96

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR7.PM4.126/2-3-94



PACKAGE 2A:

Configuration Items: None. Components only

Design Status: Complete

Construction Status: Procurement only, complete FY95

Acceptance Status: Pending

Preliminary Draft Information Only
ESFD&CJR8.PM4.126/2-3-94



PACKAGE 2B:

Configuration items:
* None. Components, trade studies and analysis

Design Status
* 90% Design Review in process

Construction Status: Procurement only FY94

Acceptance Status: Pending

Preliminary Draft Information Only
ESFD&CJR9.PM4.1 2612-3-94



PACKAGE 2C: NORTH RAMP TO TOPOPAH
SPRING LEVEL (TSL)

Configuration items:
North Ramp Excavation, linings and ground support,
subsurface electrical systems, subsurface mechanical
systems, subsurface fire protection, subsurface
monitoring and warning systems, subsurface conveyor
systems

Design Status
* In process - Complete late FY94

Construction Status: Start FY94 - Complete FY95

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&WRIOPM4.126/2-3-94



PACKAGE 3A: SOUTH PORTAL SITE
PREPARATION

Design Scope:
* Pad and access roads,

pad drainage
pad water and sewer systems,

Design Status
* Start FY95 - Complete FY96

Construction Status: Start FY95 - Complete FY96

Acceptance Status: Pending

Preliminary Draft Information Only
ESFD&CJRI 1.PM4.12612-3-94



PACKAGE 3B: SOUTH PORTAL FACILITIES
AND UTILITIES

I
Design Scope:
* Fan/Airlock structure, portal control building,

building, warehouse building, pad utilities
shop

Design Status
* Start FY95 - Complete FY96

Construction Status: Start FY95 - Complete FY96

Acceptance Status: Pending

Preliminary Draft Information Only
ESFD&CJR12.PM4.126/2-3-94



PACKAGE 4: SOUTH RAMP TO TOPOPAH
SPRING LEVEL (TSL)

Design Scope:
* South Ramp Excavation/breakthrough, linings and

ground support, subsurface electrical systems,
subsurface mechanical systems, subsurface fire
protection, subsurface monitoring and warning
systems, subsurface conveyor system

Design Status
* Start FY95 - Complete FY95

Construction Status: Start FY96 - Complete FY96

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR13.PM4.126/2-3-94



PACKAGE 5: NORTH RAMP TO CALICO
HILLS LEVEL (CH)

Design Scope:
North Ramp To Calico Hills Excavation, linings and
ground support, subsurface electrical systems,
subsurface mechanical systems, subsurface fire
protection, subsurface monitoring and warning
systems, subsurface conveyor system

Design Status
* Start FY96 - Complete FY97

Construction Status: Start FY98 - Complete FY00

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR14PM4.126/2-3-94



PACKAGE 6: SOUTH RAMP TO CALICO HILL
LEVEL (CH)

Design Scope:
* South Ramp To Calico Hills Excavation, linings and

ground support, subsurface electrical systems,
subsurface mechanical systems, subsurface fire
protection, subsurface monitoring and warning
systems, subsurface conveyor system

Design Status
* Start FY96 - Complete FY97

Construction Status: Start FY97 - Complete FY99

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&JR15.PM4.12612-3-94



PACKAGE 7: CALICO HILL (CH) DRIFING

Design Scope:
* Calico Hills Excavation, linings and ground support,

subsurface electrical systems, subsurface mechanical
systems, subsurface fire protection, subsurface
monitoring and warning systems, subsurface conveyor
system

Design Status
* Start FY96 - Complete FY97

Construction Status: Start FY99 - Complete FY01

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR16.PM4.126/2-3-94



PACKAGE 8A: TOPOPAH SPRING LEVEL
(TSL) MAIN DRIFT

Design Scope:
* TSL main drift excavation, linings and ground support,

subsurface electrical systems subsurface mechanical
systems, subsurface fire protection, subsurface
monitoring and warning systems, subsurface conveyor
system

Design Status
* Start FY94 - Complete FY95

Construction Status: Start FY95 - Complete FY96

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR17.PM4.1 26/2-3-94



PACKAGE 8B: TOPOPAH SPRING LEVEL
(TSL) NORTH RAMP EXTENSION

Design Scope:
North Ramp Extension Excavation, linings and ground
support, subsurface electrical systems, subsurface
mechanical systems, subsurface fire protection,
subsurface monitoring and warning systems,
subsurface conveyor system

Design Status
* Start FY95 - Complete FY96

Construction Status: Start FY97 - Complete FY98

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJRI8.PM4.126/2-3-94



PACKAGE 8C: TOPOPAH SPRING LEVEL
(TSL) SOUTH RAMP EXTENSION

Design Scope:
* South Ramp Extension Excavation, linings and ground

support, subsurface electrical systems, subsurface
mechanical systems, subsurface fire protection,
subsurface monitoring and warning systems,
subsurface conveyor system

Design Status
* Start FY95 - Complete FY96

Construction Status: Start FY97 - Complete FY98

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJI1R9.PM4.1 2612-3-94
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PACKAGE 9: TOPOPAH SPRING LEVEL
(TSL) MAIN TEST AREA

Design Scope:
* TSL Main Test Area Excavation, linings and ground

support, subsurface electrical systems, subsurface
mechanical systems, subsurface fire protection,
subsurface monitoring and warning systems,
subsurface conveyor system

Design Status
Start FY95 - Complete FY96

Construction Status: Start FY96 - Complete FY98

Acceptance Status: Pending
Preliminary Draft Information Only

ESFD&CJR20.PM4.126/2-3-94



PACKAGE 10: OPTIONAL SHAFT

Design Scope:
Optional shaft excavation, linings and ground support,
support utilities, site and pad preparation

Design Status
* Start FY97 - Complete FY98

Construction Status: Start FY98 - Complete FY00

Acceptance Status: Pending

Preliminary Draft Information Only
ESFD&CJR21.PM4.126/2-3-94
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SCOPE OF PRESENTATION

Evolution of Seismic Design Basis for ESF
- Exploratory Shaft Seismic Design Basis Working Group

Report (SAND88-1 203)
- Interim Bases
- Technical Assessment of SAND88-1203

* Preview of Technical Assessment Results

Preliminary Predecislonal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LYICSRCAM1m3 112194 I



EVOLUTION OF ESF SEISMIC
DESIGN

Exploratory Shaft Seismic
Design Basis Working Group

Report (SAND88-1203)

Conservative Interim Bases

"""

Technical Assessment

,Oe��
Final ESF Seismic

Design Basis

Preliminary Predecislonal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCRCQOt193 V28194 3



WORKING GROUP REPORT
(SAND88-1 203)

* Status
- Issued In 1990
- Referenced in DOE response to SCA Comment 121

* Content
- Considered configuration consisting of two shafts and an

underground test area.
- Conservatively recommended that design basis be consistent

with that for a "low-hazard" or "essential" facility according
to DOE Order 6430.1 "U.S. DOE General Criteria Manual"

- Provided vibratory ground motions for design consistent with
those having a 10 percent chance of being exceeded in 100
years (assumed lifetime of the ESF)

Preliminary PredecIslon.! Draft Material

Civilian Radioactive Waste
Management System LVACAM0OU93 Iv 4

Management & Operating
Contractor



WORKING GROUP REPORT
(SAND88-1 203)

Content (continued)
- For conservativeness, included an additional factor of 10 in

assessing the possibility of fault displacement (1 04)

- Based on available probabilistic seismic hazard analyses,
selected a magnitude 6.5 earthquake on the Bare Mountain
fault as the design basis earthquake

- Selected a 700 KT underground nuclear explosion in
Buckboard Mesa as the design basis UNE

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System LV.SCRCQO13 188 

Management & Operating
Contractor



WORKING GROUP REPORT
(SAND88-1 203)-

* Control Ground Motions

FROM DESIGN BASIS EARTHQUAKE FROM DESIGN BASIS UNE

ACCEL. VELOCITY ACCEL. VELOCITY
(G) (CMISEC) (G) (CMISEC)

VERTICAL 0.3 20 VERTICAL 0.2 9

HORIZONTAL 0.3 30 RADIAL 0.1 12

TRANSVERSE 0.1 12

* Control Fault Displacement
- Recommended that fault displacement not be considered in

design
Preliminary PredecIslonil Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCRCQMII 6



WORKING GROUP REPORT
(SAND88-1 203)

Other Recommendations
- For added conservatism

> Take no credit of attenuation of ground motion with depth
> Check designs for satisfactory performance when

subjected to ground motion 1.67 times the design basis
motions

Preliminary Predecislourp Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LV.SCACQO t93 128194 7



ESF RE-CONFIGURATION

Implications for Seismic Design Basis
- Given re-configuration of ESF including ramps and drifts

instead of shafts, DOE initiated a Technical Assessment
(QMP-02-08 I YAP-2.1Q) of the Working Group Report
(SAND88-1 203)

- Pending completion of the Technical Assessment, a
conservative interim basis was put In place

Preliminary Predecislonol Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSORCQ.O39 UsH I



INTERIM BASIS
@ Control Ground Motions

SURFACE SUB-SURFACE

ESF (TEMPORARY) UBC (ZONE 4) 0.3 g

ESF (PERMANENT) 0.75 g [TBV] * 0.4 g [TBV *

REPOSITORY 0.76 9 [TBVJ 0.4 g TBVJ

* In some cases, ESF permanent items will be designed to the
criteria for temporary items, if the item can be upgraded or
replaced to meet repository criteria at a later date

* Control Fault Displacements
- ESF design should allow items to be upgraded or replaced to

meet repository criteria at a later date
Preliminary Predecdsloppal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCRCQOS3 I2V9 9



INTERIM BASIS

Basis is Conservative
- With respect to temporary structures, Yucca Mountain Is near

the boundary between UBC zones 2B and 3; thus design in
accordance with zone 4 is conservative

- According to past seismic hazard analysis (SAND86-7013),
peak ground acceleration of 0.75 g has an annual probability
of between 10- and 105 of being exceeded

- Represents median ground acceleration from a magnitude 7.7
earthquake at a distance of about 2 km. Current indications
are that such an event is larger than those expected in the
immediate vicinity of Yucca Mountain

Preliminary Predecdslonl Draft Material

Civilian Radioactive Waste
Management System LVACRCQAOU1 294 10

Management & Operating
Contractor



TECHNICAL ASSESSMENT

* Scope

* Review of Working Group Report (SAND88-1203)

* Preliminary Results for New Recommendation

Preliminary Predecislonal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCACQ.OM 11



TECHNICAL ASSESSMENT

Scope
- Evaluate recommendations of the Working Group Report In

light of the current ESF configuration, and Increased
knowledge on the tectonic framework in the vicinity of Yucca
Mountain

- If the guidance of the Working Group is no longer appropriate,
recommend a new seismic design basis for the ESF

Preliminary Predecisforlal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCRCQOa193 U



TECHNICAL ASSESSMENT

* Review of the Working Group Report
- Assumptions related to the configuration of the Exploratory

Shaft Facility are inappropriate given the current
configuration of the ESF involving ramps and drifts

- Data acquired through site characterization activities suggest
that the design basis seismic event at the site may differ from
that used by the Working Group

- Multiple levels of conservatism may result in an overly
conservative result

- Summary: The Working Group Report is outdated and thus
the recommended seismic design basis is no longer
appropriate

Preliminary Predecslonal Draft Material

Civilian Radioactive Waste
Management System LVSCCQO193 I23 13

Management & Operating
Contractor



TECHNICAL ASSESSMENT

Approach for New Recommendation
- Provide seismic design basis consistent with "performance-

goal based design" process
> Risk-based design
> Uses performance categories with associated

performance goals and seismic design criteria
> Items are categorized according to the adverse

consequences of their failure
- Update probabilistic seismic hazard assessment to support

determination of a seismic design basis

Preliminary Predecislongi Draft Material

CIvlian Radioactive Waste
Management System , WCRCQ0110 as 

Management & Operating
Contractor



TECHNICAL ASSESSMENT
Figure 1-1: Relationship among Facility Hazard CLassCategory, SSC Performance Category and

Pertinent DOE Orders and Standards. 

Preliminary Predecislonql Draft Material

CIvIlian Radioactive Waste
Management System
Management & Operating
Contractor

LVACACQ114M 1,me/ 15



TECHNICAL ASSESSMENT

* Preliminary Results - Seismic Hazard Analysis
- Sources identified and evaluated on the basis of preliminary

results from site characterization activities
> 24 fault sources
> I background zone

- Evaluation of uncertainties in recurrence and maximum
magnitude

- Ground motion I attenuation based on available relations for
the western U.S.

Preliminary Predecislofal Draft Material

Civilian Radioactive Waste
Management System LVSCARCOCL03 112U" 16

Management & Operating
Contractor



TECHNICAL ASSESSMENT

* Preliminary Results - Seismic Hazard Analysis
(continued)

Annual Exceedance Probability

Ground Motion Category Category Category 4
Parameter 2 & 3

x1043 1 x104 2x104

Peak Acceleration 0.19 0.27 0.53(g) l | 1_1___16__

Peak Velocity I11 16 34
(cmlsee)

Preliminary Predecislonal Draft Material

Civllan Radioactive Waste
Management System
Management & Operating
Contractor

LVSCARCQO11S3 1CMU 17



TECHNICAL ASSESSMENT

Preliminary Results - Attenuation with Depth
- Examined limited site specific data from explosions and

earthquakes
- Evaluated attenuation of ground motion with depth from other

studies In southern California and Japan
- Recommendations:

Depth Reduction in PGV Reduction in PGA
(m) Horizontal Vertical Horizontal Vertical

100 0.70 0.80 0.60 0.70

200 0.55 0.65 0.50 0.60

300 0.40 0.50 0.40 0.50

Preliminary Predecislonal Draft Material

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVSCRCOA 93 U 1l



SUMMARY

* The Working Group Report (SAND88-1203) is
outdated with respect to the current ESF
configuration

* A conservative interim basis is being used for
ESF design

* Results of a preliminary probabilistic seismic
hazard assessment confirm that the interim
basis is adequately conservative

Preliminary Predecisloapt Draft Material

Civilian Radioactive Waste
Management System LV.ScAtcoAIIDI u2s/

Management & Operating
Contractor
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NUREG-1 ZZZ

STAFF TECHNICAL POSITION ON
CONSIDERATION OF FAULT DISPLACEMENT
HAZARDS IN GEOLOGIC REPOSITORY
DESIGN

Public Comment Draft - March 1993

Keith 1. McConnell, Michael P. Lee

Division of High-Level Waste Management
Office of Nuclear Material Safety and
Safeguards

U.S. Nuclear Regulatory Commission

Washington, D. C. 20555 DRAFT
Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LV.8SS.1m4-009 1131#V4
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Type I Faults

"Type I faults refer to those faults or. fault
zones that are subject to displacement,
are of sufficient length, and are located
in such a manner that they may affect
repository design and/or performance.
As such, they should be investigated in
detail (McConnel et al., 1992, pg. 5).

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

L.SB.BTS.1194- MM4

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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Issues Presented in the STP Addressing
Fault Displacement Hazards in

Repository Design

* Type I faults inside the controlled area
present a potentially adverse condition
which may be mitigated by design, limited
engineering, or other favorable conditions.

* Repository design of structures and systems
in Type I fault areas may be acceptable if
displacement is adequately addressed.

* Complex engineering is difficult to assess in
providing "reasonable assurance" that
solutions are adequate. Avoidance is
preferable.

Civilian Radioactive Waste
Management System LUSB.M.119M9 WM0 4
Management & Operating
Contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Issues Presented in the STP Addressing
Fault Displacement Hazards in

Repository Design (cont'd)

* Descriptions of solutions and assessments
must be in sufficient detail to provide
"reasonable assurance" of engineered and
natural barrier effectiveness.

* Avoidance of Type I fault areas is clearly
preferred over engineering solutions.

* DOE should seek early resolution of fault-
related design and performance issues.

Civilian Radioactive Waste
Management System LVABSTS.1/4 009 1194

Management & Operating
contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Staff Position Synopsis

* Type I faults inside the controlled area, do not,
by themselves, disqualify a candidate site.

* There are basically two ways to handle design
of structures and systems in Type I fault
areas;

- avoidance of the area
- if unavoidable, then demonstrate with "reasonable

assurance" that 10 CFR 60 performance objectives are met.

Note: Reliance on engineering may be of limited value.

Civilian Radioactive Waste
Management System LUB.81/94 O9 113194 6
Management & Operating
Contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



DOE Current Approach for
Assessment of Displacement'Hazard

* Evaluate seismic sources, recurrence,
and upper bound magnitude.

* Evaluate actual displacement
conditions within GROA.

* Characterize the type of displacement
and probable magnitude/rate.
Evaluate uncertainty.
Hazard assessment will be covered in
Study Plan 8.3.1.17.3.6 "Probabalistic
Seismic Hazard Analysis".

Civilian Radioactive Waste
Management System 1831s4 7

Management & Operating
Contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Character of Fault Displacement

* Sudden potentially large displacement
resulting from tectonic events.

* Long term slow continuous movement
and/or small displacement events.

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LV.SB.BTS.11941091314

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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Potentially Affected Subsurface Areas

* Waste Emplacement Locations
* Accesses

. 119 .

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVABTS.1194409 11/4 9

PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Potentially Affected Items or Systems

* Waste Packages
* Waste Package Near Field Environment
* Critical Accesses
* Critical Support Systems (Utilities,

structures, etc.)

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LV.AB.S944 1013194

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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General Design Features

* Enhanced ESF/Repository reference
Configuration embodies the primary
"avoidance" philosophy expressed in
the STP.

* All subsurface openings will be mapped
to identify geologic structures.

* Design has inherent flexibility to allow
strategic waste package emplacement,
retrieval, and movement.

* The engineered waste package is, in
itself, structurally sound.

Civilian Radioactive Waste
Management System L1./3.BT4.1194409

Management & Operating
Contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Iz North
Portal

A Conceptual
Repository Layout

LAPD = 60 kWlacre

South
Portal

Dill Hole
Wash Structure

Main Test
Area

04C
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ME
0 
0a:

/ Access Ramp to
Lower BlockA ma

A -- _ _ _
ftff_

ftf Ab af

Access Ramp to
Lower Block
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Methods to Mitigate Slow Continuous
Movement and Small Displacement Events

^ Avoidance
* Maintenance
* Realignment of utilities, systems, etc.
* Periodic reconstruction of structures

Note: These methods primarily apply to non-emplacement areas.

Civilian Radioactive Waste
Management System
Management & Operating
Contractor

LVS9.1S.1/94-009 1/31194

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
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Methods to Mitigate Large
Displacement Events

* Emplacement areas avoid Type I fault
proximity.

* In-drift emplacement inherently avoids
unforseen displacement and subsequent
"shearing" danger.

* Different methods of access (i.e. shafts) are
located to avoid Type I faults.

* Redundant systems ensure against complete
disruption due to fault displacement, e.g.
utilities, multiple door airlocks, etc.

Civilian Radioactive Waste
Management System LV.8.BTS.11944 1fswb4 s3
Management & Operating
Contractor PRELIMINARY PREDECISIONAL DRAFT MATERIAL



Rail Waste Transporter

2.1 m Diameter Waste Package

4.3 m Diameter Tunnel

Preliminary Drawing
(BEST AVAILABLE COPY)

DCACOSKB12.12S.NWR817-1314 93
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PURPOSE:

Documentation and reporting of significant unexpected
geologic conditions (analogous to reactor industry reports
of significant events)

SCOPE:

Provides guidelines for:

* Identifying whether an unexpected geologic condition Is
reportable to the US Nuclear Regulatory Commission (NRC)

* Documenting subsequent actions

* Notifying the NRC

APRCGSJ2.PM4.DOEf1-28-94



APPLICABILITY:

Applies during the pre-license application phase to all Project Office staff
and Project Participants engaged In Site Characterization Activities in
which unexpected geologic conditions of interest may be encountered

Activities Include:

* Construction of the Exploratory Shaft Facility (ESF), ESF shafts,
ramp, and drifts

* Surface-based drilling and testing

* Other test and evaluation activities related to site characterization
on the surface or underground

APACOSJ3 M4DOEU.28-94



APPLICABILITY:
(cont.)

* Procedure does NOT apply to reporting of Unusual Occurrences
which is dealt with in Yucca Mountain Administrative Procedure
YAP-30.1, Occurrence Reporting and Processing of Operations
Information

* "Unusual Occurrence" would relate to a non-emergency condition
that has significant impact or potential for impact on safety,
environment, health, security, or operations (i.e., environmental
spill, degradation of personnel safety, etc), as defined In DOE
Order 5000.3B

APRCGSJ4PM4.OOEJ1-28-"



CRITERIA:

REPORTABLE GEOLOGIC CONDITION

Geologic Condition:

Refers to geologic-related fields such as hydrology, geochemistry,
tectonics, and rock mechanics

Reportable Geologic Condition:

A. One determined to be significant and to require notification
of the NRC and other agencies

B. One that If not investigated in a timely manner could
result In the loss of data relevant to characterization

APRCGSJ5.PM4.DOE1-28 94



CRITERIA:
(cont.)

SIGNIFICANT (or SIGNIFICANCE)

A specific condition so different from predicted or expected
range of values or events that it may:

* Impact the design and construction of the ESF, waste package,
or geologic repository

* Have a potentially adverse impact on the ability to characterize
the site or on the isolation capability of the site

* Be a potential deficiency In the site's characteristics that could,
if not further examined and evaluated or corrected, be a potential
safety hazard or an important deviation from established design
criteria and basis

* Be sufficiently relevant such that acquisition of additional data
would be required to document the condition

APCGS6.PM4.DOEI.29s-94



CRITERIA:
(cont.)

DELAY OF WORK

Temporary work stoppage during which a potentially reportable
geologic condition may be investigated and evaluated for
significance. Length of the work stoppage is dependent on the
time required to determine the significance of the geologic
condition and, If determined significant, the time to decide on
an appropriate course of action.

APACGS17.PM4.DOE11-28-94



RECORDS OF REPORTABLE
GEOLOGIC CONDITIONS

All such reports shall be documented and included In the
permanent Project records in accordance with Records
Management Plan (YMP/93-08)

Items to be submitted as part of a records package:

* Report forms and copies

* All records produced from additional data collection activities

* Copies of notifications to the NRCIOR and State of Nevada officials

* Completed record package must be submitted to the Local
Records Center

APCS.PM4.MOE1-25-94



FUNCTIONAL RESPONSIBILITIES
UPON INITIATION OF AP-6.14 PROCESS

Field Personnel

SIB Branch Chief

RSED Director

Principal Investigator (PI)

Identify condition

Determine significance

Recommend data needs/work delay

Agrees/disagrees with initial response

Notifies NRC/OR and any other affected parties

Communicates with DOE management and NRC
all changes to earlier information, additional
actions, and results

Documents actions and notifications

Concurs with proposed actions

Completes data collection

APWGJ9.PMRDOEI-26-94



AP-6.14 PROCESS AND FUNCTIONAL
RESPONSIBILITIES

Project Participant
notifies FTC of
potentially reportable
geologic condition

FTC conducts pre-
liminary assessment
for significance,
completes Alt. 1,
Sect. 1

Not significant-
No further action
required

.~~

Significant J
ZIZIEP

Pl completes data
collection, notifies
S1BC

_-
- IFTC determines

data needshwork
delay, submits
recommendation
to SIeC

SIBC evaluates,
completes At. 1,
Sect. 2; notifies
NRC, affected
parties; completes
At. 1, Sect. 3

J1SiBC evaluates
for approval;
completes Att. 1,
Sect. 4; submits
to RSEDD

t
RSEDD concurs
and signs Att. 1,
SectL4

SIBC notifies DOE,
NRC of changes
to Information,
additional actions,
results, conclusions;
documents NRC
notification on At. 1,
Sect. 3

S1BC submits Att. I
and supporting
documents to LRC

APRCGSJi0.PM4.DOE1 2B-94



LITTLE SKULL MOUNTAIN CASE STUDY

* Little Skull Mountain Earthquake occurred June 29, 1992 at
0314 PDT

* AP-6.14 process was begun to determine whether the
earthquake should be categorized as a "Reportable
Geologic Condition"

* Investigation under Study Plan 8.3.1.17.4.1 was recommended
and initiated to study the aftershocks, to characterize seismic
source parameters and attenuation in the Yucca Mountain
vicinity, and to search for surface faults

* The AP-6.14 criteria to declare the event a "Reportable
Geologic Condition" were not met

APRCGSt I.PM4.DOE/t-28 94



LITTLE SKULL MOUNTAIN CASE STUDY
(cont.)

Criterion 1:

Impact to the design and construction of the ESF, waste
package, or geologic repository

* An earthquake of M=5.6 was not unexpected for the region

* Study Plan 8.3.1.17.4.1 was In place to study such an event

* Peak horizontal accelerations of 0.10 to 0.16 g were well
below the conceptual design of 0.4 g

Criterion 2:

Potentially adverse impact on the ability to characterize the
site or on the Isolation capability of the site

* No evidence was found to indicate adverse impact on site
characterization activities or site isolation capability

APRCGSJA2.PM4.00EII-28-94



LITTLE SKULL MOUNTAIN CASE STUDY
(cont.)

Criterion 3:

Potential deficiency of the site's characteristics that could, f not
further examined and evaluated or corrected, be a potential safety
hazard or an Important deviation from established design criteria and basis

* On-site recordings indicated groundwater level changes of ±0.8 foot,
returning to normal within 30 minutes of the earthquake event

* Damage to the Field Operations Center was noted as a result of this earth
quake, but delays to site characterization activities were minimally delayed

* Site drilling was not Impacted

* No surface faulting was observed

Criterion 4:

Sufficient relevancy to site characterization such that acquisition of additional
data would be required to document the condition

* Study Plan 8.3.1.17.4.1, in place prior to the earthquake, was implemented
as planned to Investigate the event

APRCGtS13.PM4.00E-28.g4



LESSONS LEARNED FROM
LITTLE SKULL MOUNTAIN EARTHQUAKE

Revision of AP-6.14 "Reportable Geologic Conditions" necessary:

* DOE Field Test Coordinator to focus on performance of
technical analysis

* M&O support staff to document events In "real time"

Revision to AP-6.14 should be completed prior to Tunnel Boring
Machine start of operations
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TOPICS OF DISCUSSION

* Support of ESF Design

* Changes to the Surface-Based Testing
Program Relative to the ESF Design Schedule

* Integration of NRG Driliholes

* Drilling Results Indicating a Higher North-End
Block

| PREUMINARY DRAFT
INFORMATION ONLY 



MYTH

* This is a drilling program



FACT

* This is a testing and sampling program

* We are not just drilling Yucca Mountain, but
are testing and sampling Yucca MoUntain

INFORMTION ONLY



TOPICS OF DISCUSSION

.

* Changes to the Surface-Based Testing
Program Relative to the ESF Design Schedule

* Integration of NRG Driliholes

* Drilling Results Indicating a Higher North-End
Block

PREUMINARY DRAFT
, iNFORMA71ON ONLY
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-Ad z
NRG-2Bo C-WELLS

*
NRG-3 *

Estimated tunnel
progress by end
of FY94 (1000m)

* Testing
* Planned Boreholes

__ Current
- Proposed

I

UZ-14

0

-TS North
Ramp Dedicated

Main Test
Area

TS
Rai

_ _ _ "m UZ-16 *

41%

UZ-7a \ 

South SRG-1

SR6-3 |

G
Ghost Dance Fault

- - II */ I-------- 1_...v..0%.%�_

SD-9 
l~~124 T2/ \ 

/~~~~~~~~~~~~' \ h _.

4% TS Main
4% Drift \

_ _ ~/ -_1 I , _

S
'SRG-4

Potential
Repository Boundary _

Current and Proposed ESF Alignment
and FY94 Proposed Drilling

and Testing Programs

1,- ------
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FY92-93-94 PROGRAM
(1131194 Updated Estimate)

Program
UZ
SD
UZN

RAMP

FY-92
Ft.(Holes)

800 (1)
Direct $
$635K

$621 K
$ 36K

FY-93
Ft.(Holes)
2600 (2)

Direct $
$1591 K

$ 247K
$1060K

FY-94
Ft.(Holes)
2200 (1)
4475 (2)

1445 (1)

Direct $
$1 1 0K
$1710K

$ 459K
2242

150
(16)
(1)

1000
4400

(7)
(7)

_ -

Total = 3192 FT& $1292K I 8000 FT& $2898K 8120 FT& $3319K

Testing, Completion, and
Monitoring in FY94:
6-9 Rig Months, Direct $ 750-800K

Note: Numbers account for addsi hydrologic testing
for ramp baseline analysis.

PRELUMINARY DRAFT
INFORMATION ONLYR G~~~~mpw



ESF DESIGN CONSTRUCTION PLAN - 12/17/93

rygs FY96 fY9T

PREIMIA DRAFT
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ESF DESIGN PACKAGE 2C
NORTH RAMP
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ESF DESIGN PACKAGE 8A
MAIN DRIFT
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INFORMATION ONLY



~~~~~~~~~~~~~~n - ,l w f

Ill I two

olmaigm 14 ft. a ~ ~ ~ ~ ~ ~ ~ i.ina.~ 

@ gb3 hY Afh I ~z ..

NIIGIL 

, CLIw~dUin. .

AJTce US

I ~a --M I IL ar n

sul"'Mumt *- P
E m~~~~~~~~~~~~~~~ am"U. oe

~~~~~~~~~~~~arem _s

VW IN0. ~ l "ft mn

flr _IWJ~j? , . .



ESF DESIGN PACKAGE 4
SOUTH RAMP
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INFRMAIONONLY



-t t t t r . * ew n o t.~~~~~~~~~~~~~~~~~~~~~~~~W v.-sItv -

__ c. . EMM PU PUMUCIl

~~~~~~~~~~~~~~~~~~~X ma jll, Im§|tt
_t t- itS - -

- _W S S - U

_* _ . S. H 

.4 _w- Wt A _ x~~~~~~s_

. fl - -AL.Ip 
U 111

- p Aft - 0L 
bmcu awm

in.. S W - -0~~~~ V-

PREMINRYDRAFT
INFORMATONONLY

U V MD I E ~b

_ ~ ~ ~ ~ ~ ~~~~~~~~, a, uiw ,CL MMU p



ESF DESIGN PACKAGE 8B
NORTH RAMP EXTENSION
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ESF DESIGN PACKAGE 8C
SOUTH RAMP EXTENSION

* DESIGN & CONSTRUCT

Start Design -
50%DR -
90%DR -
IFC -
Construct -

* BOREHOLES

1/96
6196
11196
2/97
5197 - 10/97

Start SRG-4 -
Start SRG-5/SD-1 1 -

10/94
TBD

PLIAY IDRAFT

ONLY



TOPICS OF DISCUSSION

* Support of ESF Design

*

* Integration of NRG Driliholes

* Drilling Results Indicating a Higher North-End
Block

PREUMINARY DRAFT
INFOR-MATON ONLY



WORK SCOPE
CONSOLIDATION

* Fewer holes, but holes are multipurpose

* More information per hole

* Information is used for characterization and
design

60

.S

PREUMINARY DRAFT
INFORMA DON ONLY
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PNEUMATIC TESTING
PROGRAM

Modified to obtain data before excavation of
the ESF

- NRC SCA Comment 123

- SCP Progress Report Question

- State of Nevada letter

- USGS letter

' PRELIMINARY DRAFT
INFORMATION ONLY |
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FUTURE DEVELOPMENTS FOR
THE SBT PROGRAM

* Flexible schedule - dependent on future
funding and events

* Will continue to be multipurpose

UZ-14 for North Ramp extension
SDIIISRG5 for South Ramp extension

* Up-to-date notification of changes

PRELIMINARY DRAFT
NFORMATION ONLY



TOPICS OF DISCUSSION

* Support of ESF Design

* Changes to the Surface-Based Testing
Program Relative to the ESF Design Schedule

* _ 7

* Drilling Results Indicating a Higher North-End
Block

PRELIMINARY DRAFT
INFORMATION ONLY



EXAMPLES OF INTEGRATION

* Design - Rock properties samples used for
thermal-mechanical tests

* Geophysics program - Surface with borehole

* Stratigraphy & structure - Tectonics

* UZ program - moisture content

* Pneumatic testing in existing holes

* Updated maps
'S

PRELIMINARY DRAFT
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TOPICS OF DISCUSSION

* Support of ESF Design

* Changes to the Surface-Based Testing
Program Relative to the ESF Design 'Schedule

* Integration of NRG Driliholes

*~ ~~~ ux _
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HISTORY OF TSwI/TSw2
CONTACT

* 1985 Ortiz et al

* 1991 Sample Overview Committee

* 1993/94 NRG and SD holes

* 1994 Re-examination of the TM stratigraphy

PRELIMINARY DRAFI
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TSwIITSw2 ELEVATIONS ft)

^ Hole Ortiz et al Soc

UE-25a#1
USW G-1
USW GU-3
USW G-4
USW G-2
UE-25a#7

2713
3352
4167

, 3430
3605

3314
- 3634
4137-4167
3487

3308
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TSw1 /TSw2 - NRG & SD Holes

* Elevation at North Ramp/TS

Three-point solution -
LYNX 3-D -

Main Intersection

3368 feet
3404 feet

* NRG-6

Predicted -
Observed -
Geophysics -

3427 feet
3379 feet
3379 - 3389 feet

* NRG-7
PRELIMINARY DRAFT

3444 feet INFORMATION ONLYObserved -
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Re-examination of the Thermal-
Mechanical Stratigraphy

* TSwI/TSw2 standoff - what is the contact?

* Stratigraphic compendium

* Peer Review of RIB data

PRELIMINARY DRAF I-
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MOVEMENT OF THE CONTACT

* Gradational changes in units

* Structure

* Interpretation by individuals & task groups

THE ROCKS HAVE NOT CHANGED
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