


DOE representatives stated that an audit of the design improvement process is
scheduled for April. Following that announcement, the meeting was adjourned
with the next regularly scheduled meeting set for February 9, 19%4.
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Charlotte Abrams, Sr. Proj. Maor. Christian Einberg
Repository Licensing and Quality Regulatory Integration B

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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EDGAR H. PETRIE
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DECEMBER 8,1993
WASHINGTON, D.C.




B SRy P T T T .

December 8, 1993

B:00 Opening Remarks

8:15  Introduction

825  Overview of topics from October 1993 DOE-NRC TE
Baseline Control Process
Scientific Investigations Control

9:15 Design Construction Process
M&O Improvement Plan

10:00 BREAK

~3
&AFIO‘IS
A1:00

11:30

310

340

420

5:00

AGENDA

DOE-NRC TECHNICAL MEETING ON EXPLORATORY STUDIES FACILITY

Design Status/Update
ESF Enhancemnent
ESF Design and Construction Progress
Keeping NRC Informed of ESF Design Changes
LUNCH
Process for DOE Acceptance of ESF
Selected ltems From NRC’s October 1, 1993 Letter
DIEs, Modeling, Design Conservatism. and
Implementation of Design
Appendix 7 Meeting on October 6, 1993
State of Nevada Comments
BREAK
Other Comments

NRC Comments

Closing Remarks

ADJOURN

DOE. NRC, State, Counties, Affected

Parties

DOE

DOE (Petrie-YMP)

DOE (Sandifer-M&O)

DOE (Sandifer-M&O)
DOE (Roberts-M&O)

DOE (Petrie-YMP)

DOE (Roberts-M&O)

DOE (Sandifer-M&0O)

State

Counties/Affected Parties
NRC

DOE, NRC, State, Counties/ Affected
Parties

NOTE: Each topic on the agenda includes ime allotted for discussion.



EXPECTED MEETING RESULTS

DOE will communicate

» Baseline management process

» Scientific investigations process and integration with design

« Present ESF design and construction status

* In process changes

» DOE construction acceptance

« Selected items from NRC's October 1, 1993 letter as
discussed at the DOE-NRC Appendix 7 meeting on
October 6, 1993

DNTEESFT11 125/11.22.92
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OVERVIEW

What is the overall concept for managing the Site
Characterization Program?

What are the applicable requirements?

What parts of the Program need to be controlled and
what is the Technical Baseline?

How important is guality assurance at this phase of
site characterization?

What process is being used to conduct and control
site characterization testing and design?




SITE CHARACTERIZATION PHASE
OF MGDS PROGRAM
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MANAGING CONVERGENCE

Other

NQA 1

10 CFR 72

40 CFR 191

10 CFR 960

10 CFR 60

Site Characterization

Data I -

e

NWPAA

Site Recommendation
Report

License Application

Suitability

Decision

Environmentai impact

Statement




OCRWM DOCUMENT HIERARCHY
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Mession
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Program Management
System Manual

e
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— Management Responsibiity
e Raquitements Traceability
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Program Cost
and Schedule
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Document

1

CRWMS Raquirements

Systerrs Engineanng
Management Plan -

lfesl and Evalsaton Master Plan
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Requirements and
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Document
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Project Plan & Charter
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Acceptance
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System Requirements
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Project Management
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ELEMENTS OF THE BASELINE

Technical Scope




What is the Technical Baseline?

The set of documents systematically developed and
formally approved that contain the

- Objectives of the site characterization program
- Descriptions of the engineered system designs

- Requirements placed on the engineered and
natural systems

= az
| i
| . " -
: Sr!e‘ N § E ents Repository Waste
éChamctenzahon ' S ] R equire'gnts Conceptua! Package
|  Program ¥ & g & cum Design Conceptual |
Baseline @ § § Design 5
;
d[21E
v
o

AMSCP5Y4 125 NWTRB 10 5 83



HOW IS THE
TECHNICAL BASELINE CONTROLLED?

Configuration Management and Change Control

e « Identify and document the
—— functional and physical
characteristics of the item to

58 script'oﬂ be controlled
-§"é’ S De="f - Make changes only through
33/ 38 item a controlled review-and-
N §~§ approval process

S Q@ % | +« Record and report status of

] R BN changes
ApT

AMSCP5Y5 125 NWTRB 10 5 93



CHANGE CONTROL PROCESS

Change Request
per AP-3.3Q

v
!

|
Y
Review Impacts oh 5 t
ontr
- Cost & schedule SR Selstaere
Board

- Technical e

- Regulatory i Approve/reject
. Safety modify change

» Quality per QMP-03-09
» Institutional T

implement
change

Request to Modify Change Request




IMPLEMENTING THE CHANGE

Identify Interface , , To
Documents Revise Resubmit Revised Change

Requiring Change Documents B;jsehne Control
per AP-5.19Q Documents Board
and AP-3.3Q

| 4

Release
Revised
Documents




HOW IMPORTANT IS QA AT THIS
PHASE OF SITE CHARACTERIZATION?

NRC requires a nuclear QA program be in place during
the site characterization phase of the repository program

Orderly Implementation of Requirements

Procedures

Training

L Ll

Records

v

Obiectivé
Evidence

Licensing
Hearings

MANSITES 125 NWTRBE/9 219



WHAT PROCESS IS BEING USED TO PLAN,
IMPLEMENT, AND EVALUATE TESTING?

——— — — — ———" — — — — ——— ——— —— —— ——— —— —— ——

Test Planning Test Data Use and
(AP-1.10Q, 5.32Q) Implementation Evaluation
Define Test Construct Evaluate
Test Test Results
> gg‘:ﬁr’g,"; ,85 ™ Facilities ™! (QAP 6.2, QAAP-3.3,
oo qbarand (AP-3.5Q) YAP-2.1Q)
(AP-6.17Q) i
v Collect No Results
Ensure Data/Monitor «— - Adequate for
L e | N
Plg::;gg (AP-5.1Q, 5.2Q, 5.3Q) , Use?
(AP-3.6Q, SCPB) :
- " | Yes
: Prepare Site
Prepare . | | Recommendation
i“g::::::"l‘g : Report/Topical
i i | Reports/Annotated
Instructions ' Outline
(AP-5.21Q) Continue Testing/or |

Replan Test/Reevaluate Objectives |

MANSITES 125 NWTRB/G 21 93



ESF TITLE Il DESIGN PROCESS

DESIGN INPUT DESIGN ACTIVITY DESIGN CONSTRUCTION
B p—— ’ 3::";;322/ OQUTPUT . CONSTRUCT FACILITY
. ' - . 2
SUMMARY REPORT SPECIFICATIONS . DRAWINGS AS-BUILT DRAWINGS
. SYSTEM REQUIREMENTS . SPECIFICA-
. DESIGN CRITERIA REVIEWS TIONS INSPECTION
. BASIS FOR DESIGN . FIELD INSPECTIONS
. PERFORMANCE - DESIGN REVIEWS . TESTING &
. SITE INFORMATION
. ESF REPOSITORY
INTERFACES
-~ \ Y

' ALL STEPS ABOVE ARE UNDER CHANGE CONTROL I

CHNESFP3S DOE BLANCH/10 493



SUMMARY OF DOE PROCESS

 DOE has an established baseline, and it is continually
being updated

* Program must be executed in a controlled environment
- Quality assurance
- Configuration management
- Change control

 Management process in place to plan, implement and
evaluate site characterization testing and design

program
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DOE WILL KEEP NRC INFORMED OF ESF
DESIGN CHANGES AS FOLLOWS

Progress Report will be updated with ESF progress

Revisions to SCPB will be submitted to NRC in the form
of a revised document

Continue telephone communications with NRC's
engineering section per DOE-NRC Procedural and
Site-Specific Agreements

Continue bi-monthly ESF meetings with NRC

Continued NRC participation in ESF design reviews



DOE ESF DESIGN REVIEW

DOE holds major design reviews at the 50% and 90% points of the
design. Packages will be mailed approximately two weeks prior to
the design review meeting

Day 1 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
- Compilete 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 126/11.23.9¢
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Date

6/9/88
8/8/88
6/17/91

8/12/91

3/30/92
7127192
8/17/92

4/12/93
4/19/93
7/19/93
8/2/93

LIST OF DESIGN REVIEWS

Subject

Title | 50% Technical Assessment Review

Title | 90% Technical Assessment Review

North Access Iindependent Technical Review of Design Study
to Revise Title | DSR

South Access Independent Technical Review of Design Study
to Revise Title | DSR

Package 1A Title Il Design 50% Independent Technical Review
Package 1A Title Il Design 90% Independent Technical Review
Design Verification for Design Package 1A Highwall and Starter
Tunnel with Classification Analyses

Package 1B Title Il Design 50% Independent Technical Review
Package 2A Title Il Design 50% Independent Technical Review
Package 2A Title Il Design 90% Independent Technical Review
Package 1B Title Il Design 90% independent Technical Review

NRTCHESFS P5 126/11-29.93



PROGRESS REPORT #9 INFORMATION

Summary of changes reported in previous PRs
Baseline changes (4 io 2 TBM)
Content of Package 1A, 1B, 1C, 1D, 2B, 2C

Proposed enhancement to current ESF configuration

- Factors contributing to proposed enhancement

- Descriptions of current concepts and proposed enhancement
- Description of enhanced ESF

- Advantages of enhancement

ESF construction progress

NRTCHESFS PS5 126/11 29 9]



CONSIDERATIONS IN-PROCESS

Rubber tire vs. rail vehicles

Electric vs. diesel power

Portal design

Muck storage location

Pad expansion (total area of 6.57 hectares)

69kV vs. 138kV power source

Predecisional Preliminary Draft Material
NRTCHESET PS 126711




Alcove/Primary Test

#1
#2
#3
#4
5
6
#7
48
#9
#10
#11
#12
#12
#14
215

NORTH RANP ALCOVE CONFIGURATION

#15 #14 Will be constructed

#13 Deferred until completion
#12 4 of loop

. Under review for deferral

Starter Tunne! (Antisotropy/Hydrochemistry)
Row Ridge (Mech. Prop of Faults/Hydrochem/in-situ seals)
Antisotropy/Hydrochem/Plate loading/in-situ seais

In-situ seals

Contact/Hydrochem/In-situ seals
Antisotropy/Hydrochem/in-situ seals
Contact/Hydrochem/In-situ seals

Geochem of WP environmenis/Repos. Near-field Hydrologic properties
in-zity seais

Overcore stress/Heater in TSW1/Plate loading
Antisotropy/Hydrochemistry

In-sifu seals

Hydrochiem/In-situ seals

Excavation effects

Hydro Prop of Major Fauits/Hydrochemistry Predecisional Preliminary Draft Matenal
ALCVFIG 126 C4/11 29.93
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NRC/OCRWM COMMUNICATIONS

Site Characterization Plan (SCP)

» Established plan for scientlific investigations

* Presented conceptual designs of repository, waste package, and
ESF

» Was accepted by NRC staff with comments

Semi-annual Site Characterization Progress Report
(PR) [Require:. by NWPA, Section 113 (b)(3) anc
10 CFR 60.18 (g)]

» Progress of Site Characterization Activities and Changes to SCP

. Includes ESF Activities

PR No. 1, section 2.1.2
- PR No. 2, section 2.1.2
- PR No. 3, section 2.1.2
- PR No. 4, section 2.1.2 and 2.1.10
- PR No. 5, section 2.1.2 and 2.1.10
- PR No. 6, section 2.1.2 and 2.1.9
- PR No. 7, section 2.1.2 and 2.1.8
- PR No. 8, section 2.1.2 and 2.1.8

DNTEESFT12 125/10 4.93



NRC/OCRWM COMMUNICATIONS

(CONTINUED)

Site Characterization Program Baseline (SCPB)

» ldentifies DOE's baselined Site Characterization Program

* Provides means to demonstrate traceability of changes to
the baseline

 ESF described in section 8.4

*» Revision No. 9 submitted to NRC March 1993

Direct Transmittals to NRC

e Plan for Phased Approach to ESF Design, Development,
and Implementation - December 1991

» ESF Alternate Studies: Final Report - March 1992

 ESF Design Requirements - October 1993

» ESF Technical Baseline - May 1993

DNTEESFT13 126/11.22-9



NRC/OCRWM COMMUNICATIONS

(CONTINUED)

NRC On-Site Representatives (or)

* Periodic meetings with Engineering and Development
Division Deputy Director on status of:
- ESF Design / Design Changes
- ESF Design Controis
- ESF Construction

* Open Door Policy

DNTEESFT14 125/110-4-9)



- 10/93
- 09/93
- 05/93
- 09/92
- 09/91
- 01/91
- 04/90
- 10/89

NRC/OCRWM COMMUNICATIONS

{CONTINUED)

Technical Exchanges (TE)/Site Visits/Meetings

* Conducted for DOE-NRC Technical/Licensing Staff
* Promote Mutual Understanding of Topics
* Interactions related to ESF

TE on ESF Design & Design Control

Management Meeting on NRC concerns relative to ESF

Site Visit on ESF Construction Status/Progress/Mapping

Site Visit on Midway Valley Studies

TE on ESF Design Controi Status

TE on ESF Alternatives Studies

TE on ESF Alternatives

TE on 10 CFR Part 60 Flow Down and Integration with repository

DNTEESFT1S 125/11.22

23




NRC/OCRWM COMMUNICATIONS

Interactions related to ESF (continued)

- 07/89

- 12/88
- 11/88
- 10/88
- 09/87
- 09/85
- 08/85
- 07/85

(CONTINUED)

TE on Design Control Process

Meeting on Design Control Process
Meeting on Design Control Process
Meeting on ESF Open ltems

Appendix 7 Meeting on ESF Design Studies
Appendix 7 Meeting on ESF Test Plan
Meeting on ESF Design

Meeting on ESF Design

DNTEESFT 16 125

104

a3



s _ame 2 & Sy LrF F J
Civilian Radicactive Waste ¥ l?"

Management System
Management & Operating E TRW Environmentai Safety

Contractor Systems inc.

DOE-NRC Technical Meeting
On

Exploratory Studies Facility
Process for DOE Acceptance of the ESF

/"'/fq\‘)
/0
/’/

\

Keith W. iigt;ens

Washington, D.C.
L V.ES PE.153 December 8, 1993
BAW Fuel Company INTERA Inc. Logicon RDA

Duke Engineering & Services, Inc. JK Research Associates, inc. Morrison Knudsen Corporation
Fluor Danlel, inc. E. R. Johnson Associates, Inc. Woodward .Clyde Federal Services



issue

Method required to formally inspect and accept completed ESF
Configuration Items through a documented and controlled process that
provides objective evidence of completion and traceability to accepted

designs.

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD 480 12393 2




Process

Procedire YAP 6.1Q, Final Inspection and Acceptance of
Configuration Items, in development to define the criteria,
process, and documentation required for notification, inspection,

and acceptance of completed ESF configuration items.

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD 480 127393 3



WBS/Configuration item (Cl) Breakdown

MGDS
wBes: 1.2
[ L | A il
Systems Engineering Waste Package Exploratory Studies Facility Support Services
WBS: 1.2.1 WBS:1.2.2 WBS:1.26 WBS: 1.2.15
Cl: 11.0000 Ct: 12.0000 Ci: 16.0000 Cl: N/A

[ESF Coordination Planning Site Preparation ESF - Special Studies
WBS:1.26.1 WEBS: 1262 WBS:1.26.10
Cl: N/A Cl: 16.1000 Cl: NA
DesignPackage - - - -~~~ —=—==- =~ - - - - - - 3 - - L -RRRRRRT T T
(e.g., Package 1A)
Site and Roads Surface Utilities & Communications Systems
WBS:1.26.2.1 WBS: 12622
Cl: 6-S1-SRAD-XX-XX-XXX Cl: 8-SI-UCS-XX-XX-XXX
l 1 |
First Access Second Access General Roads & Drainage Systems
WBS: 126211 WBS:1.26.2.1.2 WBS: 126214
C!: 6-SI-SRD-FA-XX-XXX Ct: 6-S1-SRD-SA-XX-XXX Cl: 6-S1-SRD-GN-XX-XXX
Muck Storage Pad Topsoil Storage Pad
WBS: N/A WBS: N/A
Cl: 6-S1-SRD-GM PD-OIA Cl: 6-81-SRD-GN-PD-02A

Note: WBS/C! numbering represents current system for Package 1A. WBS/CI num «rino systems currently under ravision to conform to
OCRWM procedure for Ci identifiers.

Civilian Radloactive Waste

Management System

Management & gperatmg LV £5 PE CIN. 1093139 -
Contractor




Controls

+ Inspection Plan required for completed configuration items or
portion of a configuration item

- Defines Inspection Team
- Defines specific inspection and acceptance criteria
- Requires DOE review and approval

- Acceptance criteria includes accepted design documents and
related baselined regulatory, test interference, and waste
isolation requirements.

Drawings
Specifications
Submittals

- NCR’s

- Baselined requirements

- Final acceptance not granted until all CAR’s, NCR’s, and required
documentation are complete and submitted in accordance with
records management procedures.

Preliminary Predicisional Draft Material

Civilian Radioactive Waste
Management System

Briefing LV-MD 420 J— .
Management & Operating fing

Contractor



Acceptance Process

Constructor notifies DOE of the item(s) ready for final inspection and
acceptance and submits appropriate records pack>ge.

DOE/Title Ill prepares Inspection Plan in accordance with AP6.1Q, Project

Office Document Development, Review, Approval, and revision controll

DOE/Title Il evaluates constructor’s record package to ensure appropriate
documentation is included.

DOE/Title Il evaluates applicable CAR’s for impact on acceptance.
DOE/Title Il reviews applicable traceability between ESFDR and BFD.

DOE/Title lll reviews applicable traceability between BFD and accepted
design.

DOE/Title lll evaluates applicable NCR’s for impact on accepted design.

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV MD 480 127393 5



Acceptance Process (Cont’d)

DOE/Title lll reviews incorporation of applicable FCR’s and CR’s

DOE/Title 11l evaluates Title lll inspection documents including
constructor submittals for impact on acceptance criteria.

DOE/Title lll evaluates selected physical architecture for compliance with
acceptance criteria.

DOE/Title Il documents any noncompliance with a NCR or CAR.

Constructor/DOE/Title lil disposition NCR’s and/or CAR’s and reevaluate
records package for impact.

DOE accepts completed item.

Title Ill submits completed records package for accepted item.

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Briefing LV-MD-480 121393 4
Management & Operaling

Contractor




Traceability

» Acceptance of completed configuration items is based on
documented compliance with baselined requirements.

Preliminary Predecisional Draft Materal

Civilian Radioactive Waste
Management System

Management & Ope - ing
Contractor

Briefing LV-MD-430 1283 7
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TEST & EVALUATION PLAN

Scientific Investigation Control Philosophy is
described in the T&EP (YMP/90-22)
* Plan the work

* Implement the tests

e Evaluate resuits



Test Planning

Testing Phases

Test Implementation

Test Evaluation

Conduct
Test

Issue SCP
in 1988
l Prepare
Baseline | Test
ments Package
I To ‘
issue Authorize | Fieid Design
Study Plan Work Test
1 Facility
To Prepare Construct
Laboratory . Job Test
Package Facility

Continue Test

Evaluate
Results

STOP
Test



SCIENTIFIC INVESTIGATION CONTROL PROCESS
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Example: Joil and Rock Properties

Sent to
issue SC+ | ™! NRC Staff )
in 1988 J for Review '
|
|
I
Revised test |
Objectives i
for Study i
8.3.1.142in |
SCPB in Oct. Prepared !
1991 Test i
7 Planning |
=4 Package |
92-01 for :
’ NRG-2;
Issue “g"‘“’:"’ Revised for ;
Study Plan - p:c g NRG-2a and
8.3.1.14.2, or i’°°P° NRG-2b Prepared Prepared ESF Title il
Studies to n _ Pad and Geologic Designers
Provide Soil {—={ Coordinationn } = - : —— iy
Drilied Description Evaiuated
and Rock with ESF
NRG-2 & Measured Results
Properties Design Prepared .
c NRG-2a Materials
in Oct. 1991 Schedule Job Pack NRG-2b Pr rties
(FY92-33) _|age922for | —
NRG-2;
Revised for
NRG-2a and
NRG-2b
Mcre Data Needed

SCPB = Site Characterization Program Baseline
NRG = North Ramp Geoiogic (drilthole)

GESICPS2 125/10-15.93



AP-1.

AP=3.

AP-6.
AP=6.
AS=6.

AP-6.

ETP-RSE-001

CAAP

.39Q

17Q

2.6

QAAP 2.10

QAAP
QAAP

WAAP
QAAP
QAAP
CAAF

3.3
16.

16.
16.
18,
18.

QAP 3.5
QAP 6.2
MP-03-~09
OMP-04-03
YAP-2.1

1

pd
8

ro

SCIENTIFIC INVESTIGATION CONTROL

Publication Review, Approval, & Distribution
Distribution, Maintenance, & Use cf Controlled &
Managed Documents

Preparation, Review, Approval & Revision of Site
Characterization Plan Study Plans

Disposition of Comments on the SCP

Records Management: LV Record Soucce Responsibility
Change Control Process

Field Change Control Frocess

Configuration Management

Cost & Schedule Baseline Maintenance & Change Control
Control & Transfer of Technical Data on the YMP
Technical Information Flow Tc & From the YMP Technical
Data Base

information Flow Into the Project Reference
Information Base

Qualification of Existing Data

Interface Control

Field Work Activation

Test Planning & Implementation Reguirements

Project Planning, Budgeting, Scheduling & Work
Authorization System

Technical Field Work Regquest

Management of Field Activities Using Travelers
Approved Funding Program Changes

Project Office Document Development, Review, Approval,
& Revision Contrel

Procedure for Requesting Samples for Examination at
YMP SMF

Procedure for the Submittal, Review, and approval of
reguests for Yucca Mountain Precject Geologic Specimens
Classification of Items Important to Safety & Waste
Isclation

Evaluation of Ongoing Activities

Readiness Review (Project Office Integrated Procedure)
Held Points

Peer Review (Project Office Integrated Procedure)
Corrective Action (Project Office Integrated
Procedure)

Stop Work (Project Office Integrated Procedure)
Corrective Action Process (For OCRWM/HQ Deficiency
Reports & Corrective Action Reports Issued Prior to
10/15/90)

Qualification of Audit Personnel (Project Office
Integrated Procedure)

Audit program (Project Office Integrated Procedure)
Technical Document Preparation

Document Review

Project Change Control Board Process

Technical Directives

Technical Assessment



Boreholee  TPP |  JP | Drill Start
28 CME 850 Drill rig mobilized 1/8/93
92-01, Revision 0 92-19 Drifling initiated 1/12/93
Drilling completed 1/28/93
"Soil and Rock Properties “Drilling of Borehole EE"“""Q core depth 215.5 feet
of Potential Locations of UE-25 NRG-2" N e o
NRG-2 Surface and Subsurface (signed off on 12/17/92) Sl
Access Facilities" i(Notice to Proceed issued - ew?,,lﬂ,;m:gy" -
(Signed off 2/24/92) 12/22/92) Drilling initiated 5/12/93
s (Authorization issued E"dl)'f""ﬂg cm::edmﬁlgi :
- ng core : .06 fee
9(23 0:'; Eieve's'?n)s 12/23/92) Ending ream depth: 172.93 feet
oreno pening Total shifts: 7
) CME 850 Drill rig mobilized 5/11/93
92-01, Revision 5 93-05 (Driing inleted $1283|
ng comp
P 2 " Ending core depth 220.0 feet
Soil and Rock Properties Drilling of Borehole
of Potential Locations of UE-25 NRG-2A" Ending '::::.‘:,m:‘ 39'69 -
Surface and Subsurface {signed off on 4/28/93)
NRG-2A Access Facilities” i{Notice to Proceed issued| CME 2&',’::,': o i ';}9,,,d.,,
{Signed off 4/6/93) 4/23/93) Drilling initiated 5/20/93
1. Revision 6 (Authorization issued e&ﬁ? ;‘W”?;f;ﬂ
92-01, Revision 5/3/93) Ending ream depth: 150,69 feet
(Borehole deepening) Total shifts: 4
CME 850 Drill rig mobilized 7/29/93
92-01, Revision 6 93-09 Drilling iniiated 7/30/93
Drilling compieted 8/17/93
“Soil and Rock Properties | "Construction of Access Ending core depth 130.84 feet
NRG-2B of Potential Locations of Drilling and Testing of T e T o
Surface and Subsurface  |Borehole UE-25 NRG-2B" p m'm“
Access Facilities” (Notice to Proceed Borehole Continuation
g CME 850 remobilized 8/27/93
(Signed off 6/26/93) issued 7/2/93) Drifling initiated 8/30/93
{Authorization issued Drilling completed 9/15/93
7/7/93) Ending core depth: 329 .46 feet

Ending ream depth: 263 .60 feet
Total shifts: 12

GESICEGd 125/10.10.03
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MGDS DESIGN PROCESS

+ Integrated, disciplined approach to design for:
— Exploratory Studies Facility (ESF)
— Repository
- Waste Package
« Structured and governed by:
— Technical requirements hierarchy
— Baseline control process
- QARD

December 8 1993



MGDS DESIGN PROCESS
(continued)

« Insures orderly, systematic flowdown of requirements

- Provides for requirements verification

December 8, 1983



TITLE Il - DEFINITIVE DESIGN

- Restudy and redesign work resuliting from changes as
may be required from the preliminary design

- Development of final drawings and specifications for
procurement and construction

- Development of detailed estimates of the cost of
constiuction, procurement and construction
schedules, methods of performance, and identification

of work packages

December 8. 1993



TITLE Il - DEFIZITIVE DESIGN
(continued)

- Preparation of analyses of health, safety,
environmental, and other project aspects

- ldentification of test plan and permit requirements,
preparation of brocurement plan, determination of
utility service requirements

» Other work as required

December &, 1993



TITLE lll - INSPECTION SERVICES

. Verifiy vendor’s shop drawings to assure conformity
with the approved design and working drawings and
specifications

. Inspect construction workmanship, materials, and
equipment, and report on conformity or nonconformity
to the approvecd drawings and specifications

. Resolve constructability problems via FCRs and CRs

December 8, 1993



TITLE Il - INSPECTION SERVICES
(continued)

- Prepare estimates of reasonable amounts of increase
or decrease in contract price and/or scheduie for
contract medifications

- Prepare reports of the progress of construction, as
required

- Furnish reproducile “as built” record drawings and
marked-up specifications showing construtions as
actually accomplished

December 8 1993
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MONTHLY DESIGN PROGRESS MEETINGS CONDUCTED BY DOE

DESIGN |
" :
PUT‘

' .
sl
nowad 1
FOR| |
beod]
o

|

'

-

ouT
00t
DRAWBS
N EECT A
RELEASED
PUBOMSE
COMETRUC

BE ELIMINATED WITH

_ IT——

(1) WNCLUDES INTRADISCIPLINARY AND INTERDISCIPL INARY REVIEWS

!
w|||l.ﬁl-|J;

b

Y

i o
H

DOE PROJECT MANAGER'S APPROVAL
(%) AE PUTS BFD UNDER CHANGE CONTROL

i3} APPROVAL PROCESS INCLUDES REVIEWS BY SUPERVISORS AND MANAGEMENT
(3 FOR SMALL DESIGN PACKAGES ONE OR BOTH OF THE REVIEWS MAY

APPLICABLE CHANGE CONTROL IN EFFECT

DESIGN & T
INFORMA TION

TERT &
EVALUATION

e S .S U ——

DONECT 1200 1397

1993

December 8,
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MGDS DESIGN PROCESS

« Current ESF design process also demonstrates a
synergistic relationship with:

— Repository and Waste Package Advanced
Conceptual Design (ACD)

- Surface Based Testing (SBT)

83 88 10/92

REPOSITORY AND
WASTE PACKAGE
DEGISN

SCP CDR Studies ACD’s

Lt

— Title | Title Hi

b o ]

Surface Based Testing

ESF DESIGN

VY

December 8, 1993



MGDS DESIGN PROCESS
(continued)

- Begins with decomposition of requirements in technical
requirements document hierarchy

e.g.
CRWMS Requirements Document (CRD)
l ». MGDS Requirements Document (MGDSRD
L> Site Design & Test Requirements Document (SDTRD)
L=  ESF Design Requirements (ESFDR)

December B, 1993



M._.DS DESIGN PROCESS
(continued)

- Basis for Design (BFD)

— Key to requirements traceability

Req Doc  j-«§——P| BFD -alf———»-{ Specification |-f———3»{ Drawings

— Incorporate Determination of Importance Evaluations
(DIE

- Studies: Preliminary trade/Desian optimization

— Living document resuiting from interactive process
of review and change

December 8, 1993



HOW DOES YMP DIFFER FROM
OTHER DOE PROJECTS?

- Licensed by NRC

- License Application Design Concept
« Science Driven Project

- Extraordinary Oversight

- Unclassified Project

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL"

December 8, 1993



HOW DOES YMP DIFFER FROM
STANDARD INDUSTRY PRACTICE?

« Additional regulatory requirements
-~ Waste Isolation
+ NGA-1

- Extent of overview

“PRELIMIN CISIONAL DRAFT MATERIAL"
December 8, 1993



SUMMARY

Integrated, disciplined approach

Structured and governed by DOE/M&O directives and
procedures

Offers flexibility to accommodate design evolution
which conform to baseline change control process

Assures program requirements flowdown as weli as
traceability for requirements verification

December 8, 1993
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Number
of CARs

(YMP & M&0)
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T + ¢ }

-
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De® ®D ®
@

1993 A

@

@ Surveillance Outbrief

® Design Control improvement Plan
@ NRC Letter

@ DOE Response




@ 7/15/93

@ 7115/93

@ 7/16/93

@ 7119/93
® 7129193

©® 8/13/93
@ 8/20/93

® 11/15/93

Chronology of Events

Qutbrief for YMP Surveillance 93/405
indicated five potential CARs (70,72-75)

M&O initiated the Design Control
improvement Plan (DCIP) development

Nevada Site Manager all-hands briefing
stressing importance of QA compliance

Comments received on first draft of DCIP

informal DOE comments and M&O
comments to DCIP incorporated

DCIP, Revision 0, distributed to DOE

NRC letter expressing concern about ESF
design and design control process

DOE response to NRC letter



Stop Work Impact - July 1993

« The following configuration items were complete:
~ North Portal Pad (Non-Q)
- Access Road for North Portal (Non-Q)

» The following configuration items were in-process:

-~ Muck Storage Pad (Non-Q)
- Topsoil Storage Pad including Rock Storage Area (Non-Q)

— North Portal Launch Chamber (Starter Tunnel) (Q)
-~ Tunnel Boring Machine procurement (Non-Q)

Q Classification in Parenthesis
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M&O MGDS DESIGN CONTROL
IMPROVEMENT PLAN

M&O has committed to develnping action plan in
response to CARs and self-exomination

Plan is referenced in response to CAR YM-93-070

Ensure any conditions adverse to quality are
identified, evaluated, and corrected

Commit to development of a series of improvements
to the design control process

December 8, 1993



M&O MGDS DESIGN CONTROL
IMPROVEMENT PLAN

Increase confidence of external agencies and DOE in
M&Q’s ability to properiy control our design
procedures and processes

Provides for review of design-control-related issues to
coordinate resolution within framework of integrated
effort to arrest long-term problems (whether identified
through CARs or by self-inspection)

Allow for a thorough review of our design control
process in general, to identify any weaknesses or
shortcomings

December 8 1993



MGDS Design Control Improvement Plan

Page 1 of6

>

12/2/1993
1993 | 1994 | \
! f 1 1 |
Action o Jul ‘ Aug { Sep | Oc Nov Dec Jan Status . Lead
Ala Provide immedate “importance of QA" | Eoust
briefing for MGDS Development g ! Complete Sandifer
Atb Provide “importance of QA" briefing ? _ Foust
for all hands at Offsite Meeting i !! Complete Sandifer
A2 Establish Mgm! Steering Committee ¢ i i !
4 {o] 1
‘ . Aoteopmerc e | ! | Complete Foust
|
A3 Establish QA Worling Committee i £
for ensuring enhancements put in place ' !! Complete oust
|
|
A4 Developidistribute action plan for near- c Sandifer
and long-term corrective actions :!&-5! omplete Geer
A5 Reinforce CCB Secretary's responsibifity for ¢ P
ensuring completeness of change documentation ‘!E-iz omplete
B1 Complete ILP for revising RSN BFD Compiete Buckey
130
B2 Tabulate and coilect copies of CRs/FCRs "
against JP 92.20_ ESF Baseline or Pkg 1A 15-1! Complete T
!
B3 Rewview CRs/F CRs for potential impact to BFD. " ]1(: ete Engwall
document changes req'd fo BFD A & i Naaf
l
B4 Provde rediine version of BFD ncorporating H | "
o 13 PG 21
A Pending v Complete <o Ongoing

December 8B,

1993



MGDS Design Control Iimprovement Plan

Page 2 of 6

/

BS Submit BCR per QAP 3.4 to request changes

Action

B6 Compisie revision of RSN BFD and baseiine
changes

C1 Rewview ali current dwgs/specs against onginal
JP92.20 and subsequent CRs/FCRs for eyrors

C2 Process necessary changes as resuft of C1

to issuing change

D1 Compiete iLP for documenting and tracking
THODs/TBVE and begin tracking activibes

D2 Implement M&O TBINTBYV tracking system
prior to first MO package release

1 Evaluate need for 1D review IL P based on new
QAP for documenting reviews

F1 Ensure QAP-2.3 is complete and
approved by DOE

C3 Review all CRs for procedural comphance prior

S U C—— —

12/2/1993

Aug | Sep | Oct | Nov | Dec |

Ti% 1012

% 930 s
e T ann w10

718 A 1v29 11125 t217

Status

Complete
Complete
| Complete
| Complete

Compiete
| Refer to J1

| Compiete
!

' Compiete
{
i Complete

|

| QAP complete,

\

Lead

iDOEconcuneﬂoelP gﬂasfmgs

F2 DWE‘W fLPs or QAP revisions for ldenMymg W : LP WM" z
(Adassﬁcammdwgsmm l e A o rro - !Onhoidpendlil aaf
s, - ot i i o
A Pending \ 4 Complete O Ongoing

December 8,

1993






MGDS Design Control Improvement Plan

ragesis 0 , gt e PR Kk 121211993
/ 1993 1994 | \
Action Jud Aug | Sep | Oct Nov Dec Jan Status . Lead
' + H
12 Estabish MGDS pont of contact for all | ' i
CAR responses for MGDS Development | Complete | Sandifer

13 Review outstanding actions 1o ersure | {
tmely completion 'I ’ "'ll R --_q | Complete | Jones

i #13 1119

14 Provide revision 1 of improvement pian | v | Complete

J1 involve QA more proactively dunng design |
development { F-—_A Compiete | Jackson

| 42 invite DOE QA to review MAD design process | M | Complete | Sandfter

} { 7% 1vg !
‘ !
J3 implement systems conformance reviews | |
nvolving SE_ R8L QA : -» | FY 94 | Geer
? o
| i | ‘
w K1 LeMer on verbatim compliance ' v | Complete ‘l ;ous!me'
\ ! 318 '] ' ’
| \
L1 Evaluate process of procedure preparation i | ;
anvd review ! H | Complate | Hodgson
t e 13

L2 Procedure review team 1o tnal.run procedures ' Wﬁ&aﬂﬂ \ Hodgson

| t 3 Conduct traning on procedures | ‘ ' ' ‘
\ (5 approprate ! @1 f1s ‘, Complete ! pm«h/

A Pending V¥  complete <> Ongoing




MGDS Design Control Improvement Plan

Page 5016 12/2/1993
(/ 1993 | 1994 | w
Action Jul Aug | Sep | Oct | Nov | Dec | Jan v Lead
| |
L4 AddJ Schmit {OQA) to procedure review team | ' iComptae Hodgson
$ w7 | |
! |
| R15 18 1449 i
5. e %
| | |
M2 interface with FCR/CR working group tc | ‘_____' | Complete | Prmertel
i recommendations | | |
integrate % 8% 130 | |
; i
M3 Ensure manual relects changes o | M Complete | Crae
CCBICM process ; o "o | f
_ ' g‘
N1 Review Baseline Mgmt Plan ror CMides cff | "L—-—-—-—-—-—-"’ Pr— | Hodgson
reqts map CMides cti reqts to procedures | L " i ;Cnn
| | |
: i iCnn
N2 impiement necessary changes from N1 | "L---------’.k—--—-‘\ | In progress | Hodgson
E EY L 70 12110 ; 1
| | |
| i i
N3 Ensure process ewsts to track required | iComdae iCug
changes to impacted documents i :! i |
| | |
| 1
' |
01 incoporate relevant RSN BFD sections (1A) | | Due 1731/94 | Naaf
nte MR0 BFD, baselne change j - i Engwat!
02 Revise RSN 1A dwgs/specs/calcs for new \ it
traceability, adopt as MAO products ! il | O g
; | \
i 1
P1 Perform root cause analysis ; "L—-—-—-—-—J" | Complete Jackson
s 1029 ‘ ,//
A Pending V¥ complete < Ongoing

December 8, 1993



MGDS Design Control Improvement Plan

Page 6 cf 6 12/2/1993
! 1 |
/ | 1093 | 1994 , \
' ' : T . yoo :
e | Jut | Aug | Sep | Oct | Nov | Dec | Jan | Status Lead
:
P2 inchude root cause analysis in related : | ’ %c
o i s 1148 '
|
W worrsme | -—v - Sanditer
01~CmpmnulﬂbOGonsumed!dthm e
; 1w ons [ Petrie
Q2 Document plan and schedule for | - %
g s | 2 - ettt
!
i
Q3 Implement evaluations and Will compiete | Sa-diter
document results - 0470104 !

S | “ o
A Pending ¥ complete < Ongoing

December B, 1993
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ACTION ITEM TOTALS

Open Action ltems 8
Closed Action ltems 43
Additional Action ltems To Be Scheduled 3
Total Action items 54

December 8 1993



OPEN CORRECTIVE ACTIONS

Ensure QAP-2-3 completed and approved for use at
MGDS (OQA acceptance required per contract. QAP-2
-3 approved by the M&0O and currently in QAP 6.2
review by DOE OQA)

Develop ILPs or QAP revisions for identifying QA
classification on design outputs (including
drawings/specs with QA and Non-QA components).

Implement QAP/ILPs prior to final verification for 1B &
2A.

Begin incorporating into 1A as outputs are revised.

December B, 1993



OPEN CORRECTIVE ACTIONS

+ Revise drawings/specs appropriately based on BFD
changes.

- Implement systems conformance revie vs
involving Systems Engineering, Regulatory &
Licensing, QA.

- Procedure review team to trial run the existing
procedures and revisions to ensure procedures are
adequate (subcommittee to the QA Working
Committee).

December B, 1993



OPEN CORRECTIVE ACTIONS

Impiem 2nt changes required after review of BMPand
DOE Order 4700.1

incorporate relevant RSN BFD sections for 1A into
M&O BFD; prepare baseline change for combined
BFD.

Revise drawindqs, specifications, calculations for new
traceability; adopt fully as M&O products.

Implement evaluation(s) and document resuits in final
follow-up report.

December 8, 1993



Civilian Radioactive Waste musT mogy 5 A X
Management System ¥ ’1"

TRW Environmentai Safety
Management & Operating
Contractor Systems Inc.

DOE-NRC Technical Meeting
On
Exploratory Studies Facility

ESF Design and Construction Progress

w——

/

Keith W. Roberts

Washington, D.C.
December 8, 1993

LV.ES.PE.153
B&W Fuel Company INTERA inc. Logicon RDA
Duke Engineering & Services, Inc. JK Research Associates, inc. Morrison Knudsen Corporation

Fluor Daniel, Inc. E. R. Jonnson Associates, inc. Woodward-Clyde Federal Services



Presentaticr; Parameters

ESF Design and Construction progress information .

budgets of:
FY94 = $55M
FY95 = $110M
FY96 = $110M
FYS7 = $110M

ESF Packages are described either by configuration items (where defined)

or projected scope

-ased on projected

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD-480

1273/93



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 Top Soil
Storage Area, Test Alcove 1

Design Status: All items complete and Accepted for
Construction

Construction Status: Complete
- TBM Starter Tunnel
- Pad and Access Road
- Rock and Top Soil Storage Area

In Process

- TBM

- Switchgear Building
- Pad Water System

- Test Alcove #1

Acceptance Status: TBD

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD 480 12383 3



Package 1B: North Portal Surface Facilities and Utilities

Configuration items: Change House Building, Shop Building, Pad
Sewer Svstem, Pad Electrical System, Pad Waste
Water System, Pad Drainage, Explosive Storage Area,
Pad and Access Road, Water System

Design Status: In process, complete early FY94

Construction Status: Complete FY94
- Pad Sewer System
- Pad Electrical System
- Pad Waste Water System
- Pad Drainage
- Pad Water System

Complete FY95

- Change House Building
- Shop Building

- Pad and Access Road

- Explosive Storage Area

Acceptance Status:

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD.480 12383 4



Package 1C: North Portal Surface Facilities and
Utilities

Configuration items: Compressed Air Systems, Standby Power
Design Status: In process, complete mid-FY94

Construction Status: Complete FY94

- Compressed Air Svstems

- Standby Power

Acceptance Status: TBD

Preliminary Predecisional Draft Material

csas

Management System

Management & Operating
Contractor

Briefing LV-MD 480 12393



Package 1D: North Portal Surface Facilities and
Utilities
Design Scope: Operations Building, Warehouse Building,
Steam Cleaning System, 138kV Power, Pad
and Access Roads, Covered Storage,
Fuei Storage System, Pad Electrical System,
IDS Subsurface Safety and Alarm System
Design Status: In Process - Complete late FYS5

Construction Status: Start FY95 - Complete FY96

Acceptance Status: TBD

Preliminary Predicisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD480 12733 %



Package 2A: Underground Transportation and
Conveyor Systems

Configuration items: Conveyor System

Design Status in Process - Complete Early FY94
Construction Status: Start FY94 - Complete FY95
Acceptance Status: TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating s " 4
Contractor




Configuration ltems:

Design Status:

Construction Status:

Acceptance Status:

Package 2B:

None. Trade Studies and Analysis

In Process - Complete FY94

N/A
N/A

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Managemenrt System

Management & Operating
Contractor

Briefing LV-MD.4%0

izvm



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 mid-FY94

Construction Status: Start FY94 - Complete FY35

Acceptance Status: TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Managemeant & Operating Sololing LV-MID40s 1wres .
Contractor




Package 3A: South Portal Site Preparation

Design Scope: Pad and Access Roads, Pad Water and Sewer
Systems, Pad Drainage

Design Status: Start FY95 - Complete FY96

Construction Status: Start FY96 - Complete FY96

Acceptance Status: TBD

Preliminary Predecisional Draft Materal

Civilian Radioactive Waste
Management System

Management & Operating
Coniractor

Briefir 4 LV-MD-480 1172293 10



Package 3B: South Portal Surface Facilities and
Utilities

Design Scope: Fan/Airlock Structure, Portal Control Building,
Shop Building, Warehouse Building, Pad Utilities

Design Status: Start FY95 - Complete FY96

Construction Status: Start FY96 - Complete FY36

Acceptance Status: TBD

Preliminarv Predecisional Draft Material

Civilian Radioactive Waste
Management System

Managemernt 8 Operating
Contractor

Briafing LV-MD-£20 112293 11



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 FY95 - Complete FY96

Acceptance Status: TBD

Preliminary Predecisonal Draft Material

Civilian Radioactive Waste
Management System

-M-nmmem & Operating
Contractor

Brisfing LV-MD.480 1Y 12



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 FY0O

Acceptance Status: TBD

Preliminary Predecisional Draft Materiai

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD420 11T 13



Package 6: South Ramp to Calico Hills 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: TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD480 12393 14



Package 7: Calico Hills (CH, Drifting

Design Scope: Calico Hills Excavation, Linings and Ground
Support, Subsurface Electrical Systems, Subsurface

Mechanical Syst. ms, Subsurface Fire Protection,
Subsurface Monitoring and Warning Systems,
Subsurface Conveyor System

Design Status: Start FY96 - Complete FY97

Construction Status: Start FY99 - Complete FYO1

Acceptance Status: TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating Briefing LV-MD-480 1918793 1
Contraclor




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 mid-FY94 - Complete FY35
Construction Status: Start FY95 - Complete FY95

Acceptance Status: TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating Sriiing Ly-iD4% 11 "
Contractor




Package 8B: Topopah Spring Level (TSL)

Design Scope:

Design Status:

Construction Status

Acceptance Status:

Exploratory Drifting

TSL Exploratory Drift Excavation, Linings and
Ground Support, Subsurface Electrical Systems,
Subsurface Mechanical Systems, Subsurface Fire
Protection, Subsurface Monitoring and Warning
Systems, Subsurface Conveyor System

Start FY95 - Complete FY96

- Start FY97 - Complete FY98

TBD

Preliminary Predecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Operating
Contractor

Briefing LV-MD4890 117229

7w



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, Subsuiface ~ire
Protection, Subsurface Monitoring and Warning
Systems, Subsurface Conveyor System

Design Status: Start FY96 - Complete FY96

Construction Status: Start FY97 - Complete FY98

Acceptance Status: TBD

Preliminary Predecisional Draft Materiai

Civilian Radioactive Waste
Management System

Management & Operating Briefing LV-MO4%0 1171093 18
Contractor



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: TBD

Preliminary P.edecisional Draft Material

Civilian Radioactive Waste
Management System

Management & Oporating oLV e »
Contractor
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US DEPARTMENT OF ENERGY

YUCCA MOUNTAIN
s——— | | = CHARACTERIZATION
L S N R S ey L

DOE-NRC TECHNICAL MEETING
ON
EXPLORATORY STUDIES FACILITY

ESF ENHANCEMENTS

Presented by:
Robert M. SANDIFER
Manager
MGDS DEVELOPMENT
M&O, Las Vegas,

December 8, 1993




WHY DO WE NEED TO ADJUST THE
ESF CONFIGURATION?

- New Information

— Recent drilling results indicate the TSw1 - TSw2
contact is higher at the North end of the block than
previously thought

— Current waste package work is considering a much
heavier waste package than before

— Preliminary indications are that the Ghost Dance
Fault may be a more significant feature than
previously thought

- Preserve Repository Design Flexibility

December 8 1993



WHAT DOES THE NEW
INFORMATION PROVIDE?

- A higher TSw1 - TSw2 contact in the North allows the
development of a flatter layout. (i.e: one which allows
the use of conventional rail haulage) Also allows the
distance from emplacement area to water table to be
increased

. A heavier waste package means that rail haulage in a
potential repository would be much more desirable
than preveiously thought

. A wide and highly fractured Ghost Dance Fault would
put a premium on potential repository layouts which
minimize the number of Ghost Dance penetrations

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL”

December 8, 1993



HOW DO WE PRESERVE REPOSITORY
DESIGN FLEXIBILITY?

. Develop an ESF configuration which can
accommodate various underground repository layout
and transportation concepts while accomplishing the
objective of properly characterizing the site

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL™

December B, 1993



AN ENHANCEMENT TO THE CURRENT
ESF LAYOUT HAS BEEN
DEVELOPED WHICH WOULD:

- Maintain the portal location and azimuth of the North Ramp

. Result in having no grade in excess of 2.7% in the North
Ramp, Main TSL drift, and South Ramp

. Preserve repository design flexibility to a much greater
degree than the current configuration, including concepts
which increase the distance from emplacement drifts to the

water table

December 8 1993



ENHANCEMENT
(continued)

. Better accommodate repository layouts having fiat
emplacement drifts, and layouts which seek to avoid
having emplacement drifts across the Ghost Dance

Fault

- Maintain the full scope of site suitability and
characterization testing provided by Option 30, and
significantly enhance the characaterization of the
Ghost Dance without affecting repository layout
flexibility

" “PRELIMINARY PREDECISIONAL DRAFT MATERIAL"

December B 1983
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LINK TO PREVIOUS WORK

- The need for changes of this nature was foreseen at
the end of the ESFAS, and was accounted for in
YMP/91-28. This document provides the “bridge”

between the selection of Option 30 during the ESFAS
and the slightly modified “reference design concept”
which was used to begin Title | Design

December 8, 1993
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ADVANTAGES OF THE ENHANCED ESF LAYOUT

« Enhances Site Characterization ability

— Multiple Ghost Dance Fault contacts can be made with
relative ease

— Two Solitario Canyon Fault contacts are planned instead
of one

— Ramp extensions give a good look at a large percentage
of the vertical extent of the TSw2 interval

- Enhances Repository Design Flexibility
— Preserves option for conventional rail haulage

— Preserves option to increase distance from emplacement
drifts to water table

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL™
December 8, 1993



ADVANTAGES OF THE ENHANCED ESF LAYOUT
(continued)

— Preserves option to avoid multiple crossings of
Ghost Dance Fault with emplacement drifts

— Does not preclude any conceivable repository
layout option

Enhances ESF Constructability

— Flatter slopes significantly improve safety aspects
of underground operations

~ Flatter slopes allow servicing the TBM using
conventional rail haulage--as is the norm in virtually
all TBM tunnels of comparable length

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL™

Decembar 5, 1993



DISADVANTAGES OF THE ENHANCED
ESF LAYOUT

- Requires redirection of SBT program

- Delays gathering of drill hole data regarding water
table gradient and unsaturated zone conditions

- Potential programmatic impacts (NRC, TRB, State)

Decembar 8, 1993
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CURRENT STATUS

. Design analysis describing the change is in the
Change Control Review/Acceptance Process

. Baselineing expected in early December

“PRELIMINARY PREDECISIONAL DRAFT MATERIAL™
December 8 1993



IMPLEMENTATION PLAN

Baseline the change within Level 3 (M&O)
Submit Change Request to Level 2 (Project) CCB

Adjust Surface Based Drilling g:ogram 1o provide
needed data along proposed alignment

Update Affected Documents

December 8, 1893



FUTURE ESF CONCEPTS

« Malin test area
— Develop excavation concept
- Access to Calico Ramp

— Current slope is 10%

December 8, 1993
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DOE-NRC TECHNICAL MEETING
ON
EXPLORATORY STUDIES FACILITY

SELECTED ITEMS FROM NRC's
OCTOBER 1, 1993, LETTER

Presented by:
Robert M. SANDIFER
Manager
MGDS DEVELOPMENT
M&O, Las Vegas,




Overview
» This briefing addresses concerns in NRC’s October 1,
1993 letter.
» The selected areas of concern are:
— Determinations of Importance Evaluations (DIEs)
- Use of Continuum Modeling
— Level of Conservatism

— Implementation of the Design Package

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Overview

« A common root cause could not be found for the four
areas of concern expressed.

« The common thread identified in the letter (there may
have been insufficient information presented and/or
sampled in the design package) has been addressed.

» The design review process was revised to incorporate
several suggestions in the letter. These improvements
include:

— Mailing the design package two weeks prior to the
design review meeting.

— A thorough, page-by-page format, presentation of
the design package by the design organization.

PRELIMINARY PREDEISIONAL DRAFT MATERIAL

Dece .her B, 1993




Determinations of Importance Evaluations
« NRC Concern:

— The DIEs seem to rely more on judgment than on
data or analyses.

» Response:

- When quantitative data are not yet available,
scientific and engineering judgment are relied upon.

— In these cases, certain criteria are applied:
« assumptions must be conservative, and

* limit impacts to the potential repository “to the
extent practical.”

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Determinations of Importance Evaluations

{continued)

* NRC Example #1

— During the construction of the tunnel, rock is
removed that contains water in the matrix. If the
total volume introduced is less than the volume of
water removed , then effects on waste isolation are
2xpected to be insignificant.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Determinations of Importance Evaluations
continued)
« Response to Example #1:
- Assumption that water in equals water out with no

significant impact did not account for water mobility
or local saturation differences.

— Discussion was intended to indicate that such iocal
differences in saturation would be insignificant
owing to the substantial distance to the potential
repository.

— The technical reviewer commented the analyses
could be more conservative by taking into account
the possibility for fracture flow.

— This additional conservatism, along with others as
developed during the 90% design review, was
incorporated into a revised analysis.

— Revision as a result of this and similar comments in
the design review led to revision of methodology
and application of limits to linear distribution.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL

December 8, 1993



Determinations of Importance Evaluations

(continued)

* NRC Example #2

— ... drill and blast excavation will not cause sufficient
damage to create preferential pathways. The
statement does not seem to be based on data or
analyses, and appropriately qualified people might
take exception to the statement, because of the lack
of supporting data and analyses.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Determinations of importance Evaluations

(continued)

* Response to Example #2:
— This judgment was based on the following:

— The affected area in conventional controlied blasting
is typically twentv diameters of the drill hole (drill
hole diameters in the ESF are 2 in). The affected
area is then on the order of 1 meter.

— This judgment was additionally backed by a
supporting appendix which stated “... it is unlikely
that the permeability of the rock adjacent to the
blasting area will be affected to the large distances
(10 to 100m) that would be required to possibly
enhance water movement in the area.” !

Note 1: Appendix 4 - Bullock to Blehwas, Nov 3, 1992

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Modeling

* NRC Concern:

-~ Relates to modeling a fractured rock mass such as
Yucca Mountain with computer codes that are based
on the assumption that what is being modeled is a
continuum.

* Response:

— It's recognized that a fractured rock mass cannot be
properly modeled with a continuum model. When
applicable, a continuum model is used. When what
being modeled can’t be accurately modeled by a
continuum model, other types of analyses are used.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Modeling

(continued)

» NRC Example #1:

— Modeling fluid flow. In the Importance To Waste
Isolation determination, the volume of water in the
rock is determined by caiculating the volume in the
matrix continuum. Yet, it is further stated ... “the
only plausible mechanism for significant water
movement in 10,000 years ... is through fracture
flow.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Modeling
(continued)
» Response to Example #1:

—~ No continuum modeling was used in this determination.

- Instead, the worst case scenario was assumed: All

water left behind in the starter tunnel would migrate
through fractures.

— The analysis was based on the quantity of water that
can be absorbed by the Paintbrush nonwelded
hydrogeologic unit that underlies the current
excavation activities. The Paintbrush nonwelded
hydrogeologic unit is believed to be a barrier to
fracture flow uniess a sufficient quantity of water
enters the unit to saturate the remaining air-filled pore
space. Construction water that enters the surrounding
rock must be limited below the saturation level.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Modeling

(continued)

« NRC Example #2:

— Stability of the ramp roof. In Volume 2 of the Mining
Calculations, it is acknowledged that blocks of rock
could be a source of instability by falling from the
roof, yet analyses are not presented to examine
such discrete rock block failures. Instead, the
analyses presented for ramp stability utilize a
continuum code that cannot model a block fall.

PRELIMINARY PREDECISIONAL DRAFT MATERIAL
December 8, 1993




Modeling

{continued)

» Response to Example #2:
— Continuum model was not used.

— Stability of the ramp roof is analyzed and control of
rock blocks is provided for by the empirical/
numerical analyses. In certain cases, such as the
north ramp portal, where the stability of large rock
surfaces is of particular concern, kinematic analysis
(based on joint data from ground surface mapping
and from boreholes) of potential rock blocks or
wedges is used in the evaluation (orientation and
spacing) of rock bolts.
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Conservatism of Design
* NRC Concern:

— Appearance that designers are relying upon prior
experience with mines or tunnels, yet there does not
seem to be an acknowledgment that the
ESF/repository is neither a mine nor a highway
tunnel, and that greater conservatism may be
warranted.
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Conservatism of Design

(continued)

* Response:

— The ESF is neither a mining operation nor a
tunneling project. However, tunnel boring machines
make tunnels and the best starting source for this
type of personnel is the tunneling/mining field.
Unique program requirements and controls are
instilled in the appropriate personnel through
intensive training to assure that the program is not
compromised.

— Greater conservatism is warranted. Examples of
this include strict seismic requirements and special
controls on water utilization.
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Conservatism of Design
{continued)
« NRC Example #1:

— The issue of dynamic versus static analyses for the
ramp. Volume 2 of the Mining Calculations states
that dynamic analyses are not generally done for the
design of underground facilities. While this may
generally be true for mines and highway tunnels,
dynamic ana'rses are not unprecedented and have
been performed for underground designs. The
design package does not seem to acknowledge that
the design methods used for other underground
structures may not be sufficient for the ESF.
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Conservatism of Design

{continued)

« Response to Example #1:

— The design of the ESF underground openings
include dynamic geotechnical analyses for Package
2A. UDEC and DYNA3D were used for this purpose.
The balance of the ESF design will also include
dynamic geomechanical analyses. At this time,
these analyses will support ESF design.
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Conservatism of Design
(continued)
« NRC Example #2:

- In the design of the ramp roof and walls, a
parameter callea the Excavation Support Ratio
(ESR) must be chosen - the smaller the ESR, the
more support for the ramp. Volume 1 of the Mining
Calculations indicate an ESR of 1.3 is used for the
ramp. Yetitis also acknowledged a value of 1.0 is
used for highway tunnels. This implies a typical
highway tunnel would have a more conservative
roof support system than the ESF excavation,
everything else being equal. The design package
does not explain the basis for the appropriateness
of this ESR.
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Conservatism of Design

{continued)

» Response to Example #2:

— An ESR of 1.0 was used for the design of the ESF
North Portal and Starter Tunnel, as recommended
by the Norwegian Geotechnical Institute (NGI)
method. An ESR of 1.3 was used for Package 2A in
error. The mistake was caught during the design
review and the probiem was corrected. The
correction did not change the support categories or

support recommendations. Future design will use
an ESR of 1.0.
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implementation of the Design
* NRC Concern:
— ... is related to the implementation of the design in
construction, and the stipulations in the DIE that will

require monitoring of materials and/or activities in
construction.

* Response:

— The requirements which result from the DIEs are
placed into existing specificatic ns.

— The constructed design is then inspected and signed
off to ensure conformity with specifications.
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Implementation of the Design

(continued)

* NRC Example #1:

~ One stipulation of the DIE states “... no pressure
grouting be done within 50 feet of the two contacts
... and later it’'s recommended no pressure grouting
be done within 100 feet of a fault zone. When the
ESF construction site was visited by NRC staff, a
discussion with a REECo engineer led to the
observation that without a clear definition of
“pressure grouting”, it is unclear to the construction
crew what the stipulations means.
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implementation of the Design

(continued)

* Response to Example #1:

- In Package 2A, there is no pressure grouting.
When/if pressure grouting would be required, the
A/E provides on-site field engineers, whose tasks

include providing interpretation of the design to the
construction forces.
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Implementation of the Design
(continued)
* NRC Example #2:

— The DIE stipulates less than 325,000 gallons of water
be used in construction of package 2A, not counting
the water used in the shotcrete and grout. In a
discussion with an SAIC engineer, it was determined
that although water use is being metered presently,
there is only one water meter and there may not be a
rmethod to separate the water used in construction
(not counting that used in shotcrete and grout) from
the total amount used, which presently does include
that used for shotcrete and grout.
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Implementation of the Design

(continued)

» Response to Example #2:

— There are two water meters in use. One for water
going to grout equipment and one at the outlet of
the 10,000 gailon traced water supply tank. The
amount of water used for shotcreting is calculated
by taking meter reading before and after the event.
Therefore, from the total water being used, the
amount used for grout and shotcrete is being
accounted for and logged.
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