SUMMARY OF U.S. NUCLEAR REGULATORY COMMISSION (NRC)-
U.S. DEPARTMENT OF ENERGY TECHNICAL EXCHANGE ON
EXPLORATORY STUDIES FACILITY (ESF) DESIGN CONTROL
September 16, 1991
Washington, D.C.

Agenda: See Attachment 1.

List of Attendees: See Attachment 2.

Summary:

On September 16, 1991, NRC and DOE conducted a technical exchange concerning

_DOE's ESF design control process. In its Site Characterization Analysis of

DOE's Yucca Mountain Site Characterization Plan (SCP), NRC had previously
raised an objection to the SCP because DOE had not demonstrated the adequacy of
its ESF Title I design or its ESF design control process. DOE has revised its
ESF Title I design under a newly developed design control process. The primary
purpose of this technical exchange was for DOE to explain its new design
control process (Attachments 3-5), to provide examples of how it has been
jmplemented in the revised ESF Title I design (Attachment 5), and to indicate
how the portion of the NRC objection pertaining to ESF design control process
has been addressed (Attachment 6). A second purpose was for DOE to present a
schedule of the major milestones for initial ESF design and construction
(Attachment 7). A representative of the State of Nevada also attended this
exchange.

DOE concluded its presentations on the ESF design control process by stating
that DOE considers it has adequately addressed the portion of NRC's objection
regarding the ESF design control process. NRC indicated that based upon the
information presented at this exchange, as well as upon other NRC-DOE
interactions in which NRC has had visibility of the ESF design control process,
it appears that DOE is addressing the ESF design control process portion of the
objection. NRC further indicated that DOE needs to document the ESF design
control process presented at this exchange and demonstrate its effective
jmplementation before NRC can make an independent determination of whether that
part of the objection 1is resolved.
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— : . Attachment 1

AGENDA
DOE-NRC TECHNICAL EXCHANGE ON ESF DESIGN CONTROL
September 16, 1991
8:30 a.m.
Forrestal Building, 1E-245
Washington, D.C.

PURPOSE: The purpose of this technical exchange is to discuss the status and
progress of the ESF design process and control activities.

SCOPE: This technical exchange will focus on discussion of the ESF design
process and its control.

Agenda Topic Discussion Leader

I. INTRODUCTION AND OPENING REMARKS DOE, NRC, State
II. ESF DESIGN, PROCESS, AND CONTROL

A. Overview M. Blanchard

B. Title I Design Study T. Petrie
1. Process

2. Design Inputs (Hierarchy)
3. Interfaces
4. Design Activities
5. Reviews
6. Traceability
7. Design Outputs
C. Title II Design , T. Petrie
1. Process
2. Design Inputs
3. Status and Schedule
D. Key Points of SCA Objection 1 D. Dobson

IV. CLOSING REMARKS DOE, NRC, State
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DOE - NRC TECHNICAL EXCHANGE
ON DESIGN CONTROL

INTRODUCTION

PRESENTED BY

DWIGHT D. SHELOR

ASSOCIATE DIRECTOR,
OFFICE OF SYSTEMS AND COMPLIANCE

SEPTEMBER 16, 1991

WASHINGTON, D.C.
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INTRODUCTION

BRIEFING OBJECTIVES:

e TO DESCRIBE THE OCRWM DESIGN CONTROL PROCESS
APPLIED TO THE ESF

e TO PRESENT A SCHEDULE OF THE MAJOR MILESTONES FOR
INITIAL ESF DESIGN AND CONSTRUCTION

e TO PRESENT OCRWM'S BASES FOR RESOLUTION OF SCA
OBJECTION NUMBER 1 (DESIGN CONTROL)

OCTEXDS.126/9-16-91




INTRODUCTION

(CONTINUED)

OCRWM WILL ADDRESS THE MAJOR ATTRIBUTES OF DESIGN
CONTROL AND DESCRIBE THE MANAGEMENT PROCESS USED FOR
DESIGN CONTROL OF THE ESF DESIGN AND CONSTRUCTION |

e DESIGN CONTROL

CONFIGURATION MANAGEMENT OF DATA, ANALYSES,
REQUIREMENTS, SPECIFICATIONS, INTERFACES, AND
DRAWINGS

* DOCUMENT CONTROL
* CHANGE CONTROL

DESIGN REVIEW
DESIGN VERIFICATION
QUALITY ASSURANCE GRADING

OCTEXDS.125/9-16-91




INTRODUCTION

(CONTINUED)

DURING OCRWM'S PRESENTATION, ALL SEVEN OF THE TECHNICAL
POSITION STATEMENTS IN SECTION 3.0 OF NUREG - 1439 WILL BE
ADDRESSED.

THESE ARE:
e APPROACH FOR COMPLIANCE WITH 10 CFR PART 60 REQUIREMENTS
e QUALITY ASSURANCE

e PLANNING AND COORDINATION OF THE ESF DESIGN AND
CONSTRUCTION WITH THE GROA DESIGN

@ CONSIDERATION OF ALTERNATIVES FOR DESIGN FEATURES
e EXCAVATION METHODS
e TEST INTERFERENCE
e ESTABLISHMENT OF RANGES OF SITE PARAMETERS

OCTEXDS.125/9-16-91




INTRODUCTION

(CONTINUED)

IN SUMMARY, THE PRESENTATIONS WILL DEMONSTRATE:

e OCRWM MANAGEMENT HAS DEVELOPED AND IMPLEMENTED A
DESIGN CONTROL PROCESS APPROPRIATE FOR THE ESF

e OCRWM MANAGEMENT HAS CONTROL OF THE DESIGN

e NRC HAS AN OPPORTUNITY TO OBSERVE AND COMMENT ON THE
ESF DESIGN DEVELOPMENT, CONSTRUCTION, AND TESTING

e IF THE SITE IS FOUND SUITABLE AND OCRWM ELECTS TO
SUBMIT A LICENSE APPLICATION FOR A REPOSITORY THAT
INCLUDES A GEOLOGIC REPOSITORY OPERATION AREA (GROA)
COLOCATED WITH AN ESF, THE DOCUMENTATION OF THE ESF
DESIGN DECISIONS WILL SHOW THAT THEY WERE DERIVED
THRU A PROCESS THAT IS IN COMPLIANCE WITH 10 CFR PART 60
AND IN ACCORDANCE WITH NUREG-1439

OCTEXDS.125/9-16-91
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SEPTEMBER 16, 1991

WASHINGTON, D.C.




OBJECTIVE

PROVIDE BASIS FOR RESOLUTION OF NRC
CONCERN WITH ESF DESIGN PROCESS AND ITS

CONTROL

CHNESFP DOE BLANCH/9-3-91




DESIGN PROCESS

TECHNICAL AND MANAGEMENT PROCESSES THAT
COMMENCE WITH IDENTIFICATION OF DESIGN
INPUT AND THAT LEAD TO AND INCLUDE THE

ISSUANCE OF DESIGN OUTPUT DOCUMENTS (NQA-
1-1989 SUPPLEMENT S-1)

REVIEWS

REQUIREMENTS
DESIGN INPUTS

OUTPUT
(PRODUCTS)

CHNESFP.DOE.BLANCH/9-8-91




DESIGN CONTROL

'@ MEASURES TO ASSURE THAT APPLICABLE
REQUIREMENTS AND THE DESIGN BASIS ARE
CORRECTLY TRANSLATED INTO SPECIFICATIONS,
DRAWINGS, PROCEDURES, AND INSTRUCTIONS
(10 CFR 50, APPENDIX B)

e ELEMENTS OF DESIGN CONTROL

(QAPD SECTION 3)

- SYSTEMS ENGINEERING - READINESS REVIEWS

- PROCESSING OF DATA - TECHNICAL REVIEWS

- DESIGN INPUTS - DESIGN VERIFICATION

- DESIGN PROCESS - DESIGN CHANGE CONTROL

- INTERFACE CONTROL DESIGN DEFICIENCY CONTROL




NRC'S BASIS FOR OBJECTION 1 ON

SCP/ESF TITLE | DESIGN
(NUREG - 1347)

e ADEQUACY OF ESF TITLE | DESIGN CONTROL
PROCESS

e KEY POINTS
- CONSIDERATION OF 10 CFR 60 REQUIREMENTS
- INTEGRATION OF TECHNICAL DATA INTO DESIGN

- POTENTIAL FOR TEST INTERFERENCES

CHNESFP DOE.BLANCH/9-8-91




EVOLUTION OF ESF DESIGN CONTROL
PROCESS SINCE OBJECTION 1 WAS RAISED

e PROCESS HAS BEEN MODIFIED TO INCORPORATE
REQUIRED CONTROLS

e NRC ACCEPTANCE OF OCRWM , YMP & PARTICIPANT
QA PLANS

e DESIGN CONTROL PROCESS BEING USED DURING
PRESENT ESF DESIGN STUDY (REVISED TITLE 1
"~ DESIGN SUMMARY REPORT) CONSISTENT WITH
APPROVED QA PROGRAM

e DESIGN CONTROL PROCESS TO BE USED DURING
TITLE Il DESIGN WILL COMPLY WITH APPROVED QA

PROGRAM




QA PROGRAM QUALIFICATION

e QUALIFICATION OF DOE AND PARTICIPANT QA
PROGRAMS DEMONSTRATED BY SUCCESSFUL

QA AUDITS

e NRC ACCEPTANCE OBTAINED




STATUS OF OCRWM QA PROGRAM

APPLICABLE TO ESF
NRC QA
QUALIFICATION ACCEPTANCE

AUDIT LETTER
OCRWM 10/26/90 3/11/91*
SNL 9/12/89 10/24/90
USGS 8/23/89 10/24/90
LLNL 6/9/89 10/24/90
LANL 4/2/90 5/29/91
T&MSS 11/19/90 8/22/91
REECo 9/5/89 10/24/90
RSN - H&N 4/28/89 10/24/90
RSN - FSN 4/14/90 10/24/90

NWMS - M&O TBD TBD

* FOR LIMITED FIELD WORK




ORGANIZATIONAL RESPONSIBILITIES

OCRWM
DIRECTOR

e OVERALL PROGRAM APPROVAL

OFFICE OF
SYSTEMS &
COMPLIANCE

e PROGRAM REQUIREMENTS
e REGULATORY OVERSIGHT

e IMPLEMENTS QA
REQUIREMENTS

OFFICE OF
GEOLOGICAL
DISPOSAL/YMPO

e PROJECT REQUIREMENTS

e DESIGN MANAGEMENT

e DESIGN PROCESS

e DESIGN CONTROL
DEVELOPMENT/IMPLEMENTATION

e DESIGN APPROVAL

o IMPLEMENTS QA REQUIREMENTS

OFFICE OF
QUALITY
ASSURANCE

e QA OVERSIGHT

CHNESFP.DOE .BLANCH/9-8-91




ORGANIZATIONAL RESPONSIBILITIES

OQA
OGD/YUCCA MOUNTAIN
SITE CHARACTERIZATION | ————————————————
PROJECT OFFICE
REGULATORY & SITE ENGINEERING & PROJECT
EVALUATION DEVELOPMENT QUALITY
DIVISION DIVISION ASSURANCE
e TESTING REQUIREMENTS e PROJECT DESIGN REQUIREMENTS e PROJECT QA
e SCIENTIFIC INVESTIGATIONS o DESIGN MANAGEMENT OVERSIGHT
CONTROL e DESIGN CONTROL
o IMPLEMENT REGULATORY e DESIGN PROCESS

REQUIREMENTS

CHNESFP DOE BLANCH/8-15-91



OCRWM DOCUMENT HIERARCHY

PCCP

MISSION
PLAN
PROGRAM PMS
WBS DICT. MANUAL
PROGRAM
GLOSSARY
TECHNICAL

DOCUMENTS

MANAGEMENT
DOCUMENTS

CHNESFP DOE BLANCH/9-8 91




TECHNICAL

P DOCUMENT HIERARCHY
(0]
G
R DOE/RW-0270P, DOE/RW-0264,
A REV. 0, 3/90 REV. 1, 10/90
M
WASTE MGMT SYS WASTE MGMT SYS

L DESCRIPTION REQUIREMENTS
E (WMSD) (WMSR) VOL. 1
v
E
L

DOE/RW-0268,

WMSR VOL. II MRS WMSR VOL. IV REV. 1P, 2/91
TRANSPORTATION WMSR VOL. lil MGDS
|
P vyMmP/CC-0010, YM MGDS - SYS MGDS SYSTEM | YMP/CC-0012,
g REV. 0, 3/91 REQUIREMENTS DESCRIPTION REV.1,7/91
J
E
c YMP/CM-0011,
T WPDR RDR SCPB REV. 1, 4/91
YMP/CC-0011,

L REV. 0 l
£ 4/91
v ESFDR SBTFRD
E YMP/CC-001  YMP/XX-XXXX,
L 3, 7/91 9/91

YMPMPYSP\G-13-91
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rmM<mr

SELECTED
MANAGEMENT DOCUMENTS

PMS DOE/RW-0043,
PREVS,
MANUAL oy
PROGRAM| O5RLva "
SEMP 8/91
MGDS |
DOE/RW-0313
PRPO‘:\ENCT REV 0, 8/91
L
MGDS YMP/88-2,
REV. 2,ICN 1,
PMP 6/91
|
YMP/CC-0007, MGDS MGDS YMP/90-37,
REV. 3, 4/91 SEMP SHP REV. 0, 10/90
MGDS MGDS MGDS
DP T&EP EMP
YMP/CC-0009, YMP/90-22, YMP/CC-0006,
REV. 3, 7/91 REV. 0, ICN 1, ~ REV.0,1/91

6/91

YMPMPVGP\G-13-91



CHANGE CONTROL BOARDS

SECRETARY
(ESAAB)

UNDER SECRETARY
OF ENERGY
(CHAIRMAN)

ASSISTANT

SECRETARY OF
ENERGY FOR ES&H

DIRECTOR OF THE

OFFICE OF NUCLEAR

SAFETY
DIRECTOR OF

ADMINISTRATION AND
HUMAN RESOURCES

MANAGEMENT
DIRECTOR OF

PROCUREMENT AND

ASSISTANCE
MANAGEMENT

CONTROLLER
GENERAL COUNSEL

PROGRAM

OCRWM DIRECTOR
(CHAIRMAN)

CONFIGURATION
MANAGEMENT
BRANCH CHIEF
(SECRETARY)

ASSOCIATE
DIRECTORS

OFFICE
DIRECTORS

PROJECT

DEPUTY PROJECT
MANAGER
(CHAIRMAN)

PROJECT CONTROL
BRANCH CHIEF
(SECRETARY)

SITE OFFICE
MANAGER

DIVISION
DIRECTORS

FIELD

DEPUTY PROJECT
MANAGER
(CHAIRMAN)

PROJECT
CONTROL BRANCH
CHIEF
(SECRETARY)

SITE OFFICE
MANAGER

DIVISION
DIRECTORS
(AD HOC)

TPO
REPRESENTATIVES
(AD HOC)

CHNFSFP DOF BLANCH/9-8-91




ESF TITLE Il DESIGN PROCESS

DESIGN INPUT

REVISED TITLE | DESIGN
SUMMARY REPORT

SYSTEM REQUIREMENTS
DESIGN CRITERIA
BASIS FOR DESIGN

PERFORMANCE
ASSESSMENT

SITE INFORMATION

ESF REPOSITORY
INTERFACES

DESIGN

DESIGN ACTIVITY CONSTRUCTION
. S::\anzgsw OUTPUT | - CONSTRUCT FACILITY
DRAWINGS/ ' . DRAWINGS . AS-BUILT DRAWINGS
- SPECIFICA-
REVlEWS TIONS |NSPECT|ON
| - FIELD INSPECTIONS
- DESIGN REVIEWS . TESTING &
* « VERIFICATION OPERATIONS
o Y Y Y

| ALL STEPS ABOVE ARE UNDER CHANGE CONTROL I

CHNFSFP DOF BI ANCH/9-8-91




TENTATIVE ESF SCHEDULE

1/91 ISSUE CHRBA & ESFAS FINDINGS

2/91 INITIATE TITLE | DESIGN STUDY

6/91 NORTH AREA DESIGN REVIEW
8/91 SOUTH AREA DESIGN REVIEW 11/92 SITE PREPARATION

R
TBD UPDATE REPOSITORY
CONCEPTUAL DESIGN

10/91 ESAAB REVIEW

EXPECTED ESAAB APPROVAL OF START OF TITLE Il
DESIGN AND NEW SURFACE-BASED TESTING

START TITLE Il DESIGN

9/91 REVISE TITLE | DESIGN SUMMARY REPORT

EXPECTED OCRWM ACCEPTANCE OF REVISED
TITLE | DESIGN SUMMARY REPORT

CHNESFP DOE BLANCH/9-8-91




NRC INVOLVEMENT IN ESF ACTIVITIES

NUMEROUS DOCUMENTS AVAILABLE TO ALLOW NRC THE
OPPORTUNITY TO COMMENT ON DOE'S ACTIVITIES

CHRBA (YMP/91-6, 1/91)

ESFAS FINDINGS (SAND90-3232, 12/90)

ESFAS FINAL REPORT (SAND91-0025)

REVISED TITLE | DESIGN SUMMARY REPORT
OTHER PREVIOUS WORK

* SCP SECTION 8.4 ANALYSES (DOE/RW-0199, 12/88)
* DAA RECOMMENDATIONS (YMP/89-3, 2/89)

* TAR ON GEOPHYSICAL ANOMALY (YMP/90-2, 1/90)
SEMIANNUAL PROGRESS REPORTS

NRC STAFF OBSERVED TWO DESIGN REVIEWS
(TITLE | DESIGN STUDY)

AULINTCEO AAC D ANMSLHG O OF




NRC INVOLVEMENT IN ESF ACTIVITIES

(CONTINUED)

e OPPORTUNITIES WILL BE PROVIDED DURING TITLE |l
DESIGN

- OBSERVATION OF DESIGN REVIEWS
- OBSERVATION OF DOE QA AUDITS
- SEMIANNUAL PROGRESS REPORTS

e OPPORTUNITIES WILL BE PROVIDED DURING ESF
CONSTRUCTION

- SITE VISITS

- SEMIANNUAL PROGRESS REPORTS
- OBSERVATION OF DOE QA AUDITS

CHNESFP DOFE BLANCH/9-8-91




SUMMARY

e ADEQUATE DESIGN CONTROL PROCESS IS
IN PLACE (MEETS QA REQUIREMENTS)

e DOE READY TO PROCEED WITH TITLE Il DESIGN
e DURING TITLE Il PROCESS, NRC TO BE GIVEN AMPLE

OPPORTUNITY TO INTERACT AND PROVIDE
COMMENTS AND OBSERVATIONS

C~HRAECED NNE A ANCH/GQ R O1
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DOE - NRC TECHNICAL EXCHANGE
ON DESIGN CONTROL

ESF DESIGN PROCESS AND ITS CONTROL

PRESENTED BY

EDGAR H. PETRIE

ACTING DIRECTOR, .
ENGINEERING & DEVELOPMENT DIVISION

SEPTEMBER 16, 1991
WASHINGTON, D.C.




AGENDA

1. DEFINITIONS

2. ELEMENTS OF DESIGN CONTROL PROGRAM (PROGRAM CONTROL OF DESIGN ACTIVITIES)

2.1 SYSTEM ENGINEERING

{ Design Activities}

a. DEFINITION & DEVELOPMENT OF TECHNICAL BASELINE
AND CONFIGURATION MANAGEMENT
b. DISCIPLINE INTEGRATION

¢. TRACEABILITY
d. IDENTIFICATION

DESIGN PROCESS
READINESS REVIEWS
TECHNICAL REVIEWS
VERIFICATION

PEER REVIEWS
CHANGE CONTROL

.10 DEFICIENCY CONTROL

WO W

PO
e e e e e .

3. PRELIMINARY DESIGN (TITLE I)
(Title I Design Summary Report
3.1 DOE DESIGN PROCESS

OF ORGANIZATIONAL RESPONSIBILITY

ACQUISITION OF DATA & DATA PROCESSING. {Design Activities}
DEVELOPMENT OF DESIGN INPUTS {Design Activities}

{Design Activities}
{Design Control}
{Design Control}
{Design Control}
{Design Control}
{Design Control}
{Design Control}

}

.11 DOCUMENTATION & RECORDS {Design Control

for ESF Revision)

a. CONCEPTUAL DESIGN
b. PRELIMINARY DESIGN (TITLE I)

¢. TITLE I DESIGN
1. DESIGN

REVISION
INPUTS

- ESFAS

2. DESIGN

3. REVIEWS

REGULATIONS

INTERFACES

RIB

DESIGN CODES & STANDARDS
DOCUMENT HIERARCHY
OUTPUTS

d. TRACEABILITY DESIGN INPUTS TO OUTPUTS WITH EXAMPLES

e. INTERFACES

4. TITLE II DESIGN
4.1 DOE DESIGN PROCESS
a. DESIGN INPUTS

b. DESIGN ACTIVITIES
¢. BASELINE COMPONENTS

5. HANDOUTS

5.1 10CFR60 PART G REQUIREMENTS (QA)
5.2 10CFR60 TO ESFAS CROSSWALK
5.3 10CFR60 LIST OF APPLICABLE REQUIREMENTS. (ESFDR)




DESIGN PROCESS AND ITS CONTROL
1. DEFINITIONS FOR:

(DESIGN CONTROL PROGRAM - DESIGN, DESIGN ACTIVITIES AND DESIGN
CONTROL PARAPHRASED FROM NRC REVIEW PLAN FOR HIGH LEVEL NUCLEAR
WASTE, (QAPD) PART 3, SUB-SECTION 3.)

e DESIGN
(NOUN). . . . .SPECIFICATIONS, DRAWINGS, CRITERIA, AND COMPONENT

PERFORMANCE REQUIREMENTS (DESIGN DOCUMENTS) FOR THE NATURAL AND

ENGINEERED COMPONENTS OF THE REPOSITORY SYSTEM INCLUDING
DESIGN INPUTS, OUTPUTS, DATA AND ANALYSIS

e DESIGN ACTIVITIES
ACTIVITIES PERFORMED TO COLLECT DATA, ANALYSES, AND COMPUTER
CODES WHICH ARE USED IN SUPPORTING DESIGN DEVELOPMENT AND
VERIFICATION INCLUDED ARE GENERAL PLANS AND PROCEDURES FOR
DATA COLLECTION, AND ANALYSIS AND RELATED INFORMATION SUCH AS
TEST RESULTS AND ANALYSES

e DESIGN CONTROL
MEASURES ESTABLISHED TO ENSURE APPLICABLE REGULATORY
REQUIREMENTS, DESIGN BASES AND DESIGN FEATURES DEVELOPED ARE
CORRECTLY TRANSLATED INTO SPECIFICATIONS, DRAWINGS, PLANS AND

PROCEDURES (DESIGN DOCUMENTS) DESPTIEP.126/8-20-91



2. ELEMENTS OF DESIGN CONTROL PROGRAM
(PROGRAM CONTROL OF DESIGN ACTIVITIES)

QAPD, PART 3
QARD, PART 3

2.1SYSTEM ENGINEERING PROVIDES FOR:| s = .

a. DEFINITION AND DEVELOPMENT OF TECHNICAL
BASELINE AND CONFIGURATION MANAGEMENT

NRCRP 3.3.8

b.DISCIPLINE INTEGRATION.........ccortrrecrcrerecccenennens Ao Pu3-05
PROVIDES FOR PROCEDURAL CONTROL OF AND '
DOCUMENTATION OF INTERFACES AMONG
RESPONSIBLE DESIGN ORGANIZATIONS

NQA-1, 1989-35-1

C. TRACEABILITY ..ueoeeereretneeetececnrcecrecnecnresaenes RSN PP-03-19

PROVIDES THE ABILITY, WHEN SPECIFIED BY RSN PP-03-01
CODES, STANDARDS OR SPECIFICATIONS TO INCLUDE
SPECIFIC IDENTIFICATION OR TRACEABILITY
REQUIREMENTS SO THE PROGRAM CAN PROVIDE SUCH
IDENTIFICATION AND TRACEABILITY CONTROL

NRCRP 3.3.6
RSN PP-03-01

d.IDENTIFICATION OF ORGANIZATIONAL .................. QMP-01-01
RESPONSIBILITIES FOR PREPARING, REVIEWING,
APPROVING, VERIFYING, AND VALIDATING DESIGN DOCUMENTS

DESPTI2P.126/8 23 91




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

2.2 ACQUISITION OF DATA

2.3

AND DATA PROCESSING .........coceemennnine NQA-, 1969, 35-1

QAPD, PART 3
QARD, PART 3

DEVELOPMENT OF DESIGN INPUTS. .......... RSN PP-03-01

THOSE CRITERIA PARAMETERS, BASES, OR OTHER DESIGN
REQUIREMENTS UPON WHICH DESIGN IS BASED

- NRC REQULATIONS
- LEVEL OF DETAIL NECESSARY FOR DESIGN
ACTIVITY TO BE PERFORMED
- CONSISTENCY WITH BASIS FOR MAKING DESIGN DECISIONS
- SPECIFIED AND APPROVED ON A TIMELY BASIS
- QA GRADING REPORTS
- EXPLORATORY STUDIES FACILITY ALTERNATIVES STUDY

DESPTIEP.126/8-23.91  *




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

2.4 DESIGN PROCESS .......cccccieninneenninnnns RSN PP 03.02
PROVIDE FOR PLANNED, DOCUMENTED, AND
CONTROLLED, ANALYSES (INCLUDES COMPUTER CODES)
AND INCLUDES THE FOLLOWING FEATURES:

- LEGIBLE ANALYSIS DOCUMENTS, SUITABLE FOR
REPRODUCTION FILING AND RETRIEVAL
(SPECIFICATIONS, DRAWINGS, REPORTS, ETC

. SUFFICIENT DETAIL TO PROVIDE METHODS, ASSUMPTIONS,
DESIGN INPUTS, REFERENCES AND UNITS

- PROVISIONS FOR ENSURING CALCULATIONS ARE IDENTIFIABLE
FOR RETRIEVAL

DESPTIEP.126/8-23 v




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

2.5 READINESS REVIEWS......mriieeeiiinsinens
(ESTABLISHED HOLD POINTS)

- READINESS REVIEWS ARE PERFORMED IF NEEDED

TO CONFIRM THE FOLLOWING:

* SYSTEM ENGINEERING APPROACH FACTORED INTO
DESIGN SCHEDULES

* CODES, STANDARDS, AND CONTROLS HAVE BEEN IDENTIFIED

RSN-03-06
AP.5.13Q
AP.5.20Q

* DESIGN AND INTERFACE RESPONSIBILITIES IDENTIFIED
+ DESIGN SCHEDULE IDENTIFIES DESIGN REVIEW MILESTONE
+ PROCEDURES EXIST FOR BASELINING DESIGN DOCUMENTS

AND CONTROLLING SUBSEQUENT CHANGES

DESPTIEP.126/8-23 91 .




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

RSN-PP-03-04
2.6 QA/TECHNICAL REVIEWS .....cooomuuesnrneeees i

- PERFORMED DURING DESIGN PROCESS e

- PROCEDURES REQUIRE IDENTIFICATION OF

* REVIEWERS
* ELEMENTS OF DESIGN REVIEWED
* COMMENT RESOLUTION METHODS

- PROCEDURES REQUIRE DESIGN DOCUMENTS ARE
PREPARED, REVIEWED, AND APPROVED IN
ACCORDANCE WITH DOCUMENTED PROCEDURES
AND QA REQUIREMENTS TO ASSURE THAT
APPROPRIATE QUALITY STANDARDS ARE INCLUDED

- GRADED QUALITY ASSURANCE DETERMINES THE
EXTENT OF QUALITY ASSURANCE AND PROCEDURAL
CONTROLS SELECTIVELY APPLIED TO ITEMS AND
ACTIVITIES RELATIVE TO SAFETY WASTE ISOLATION
OR PROGRAM OBJECTIVES

DESPTIEP.126/8-23 91




2. ELEMENTS OF DESIGN CONTROL PROGRAM

2.7 VERIFICATION.......ccccoiimrmmmniiiineeeanreecaan, NRC RP 33.10

(CONTINUED)

RSN PP-03-04

PROVIDES FOR COMPLETE VERIFICATION AND VALIDATION
OF DESIGN DOCUMENTS BEFORE PROCUREMENT,
MANUFACTURING, CONSTRUCTION, OPERATION OR

USE OF ITEM

VERIFICATION OF ADEQUACY OF DESIGN BY PERSONS
OTHER THAN THE PERSON WHO ACTUALLY PERFORMED
THE DESIGN

CRITERIA FOR DETERMINING VERIFICATION METHOD
QUALIFICATION & INDEPENDENCE OF VERIFICATION
AND VALIDATION OF PERSONNEL

ALTERNATE CALCULATIONS

SUITABLE TESTING PROGRAM

INCLUSION OF MOST ADVERSE DESIGN CONDITIONS

IF VERIFICATION IS PERFORMED BY TEST

DESPTIEP.126/8-23 91 ’




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

2.8 PEER REVIEWS ..o

REQUIRED WHEN ADEQUACY OF INFORMATION OR
SUITABILITY OF ESSENTIAL PROCEDURES AND METHODS
CANNOT BE CONFIRMED BY TESTING, ALTERNATE
CALCULATIONS OR REFERENCED TO PREVIOUS
ESTABLISHED STANDARDS AND PRACTICES

DESPTIEP.126/8-23 91




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

RSN-PP-03-15

2.9 CHANGE CONTROL/CONFIGURATION bt

MANAGEMENT ...o.eeoeeereeessesssesssessseesseeanns P339
5
- PROVIDES FOR PLACING DESIGN DOCUMENTS UNDER
CONFIGURATION MANAGEMENT AT THE EARLIEST
PRACTICABLE TIME

-CHANGES SUBJECT TO SAME CONTROLS AS ORIGINAL
DOCUMENT

- EVALUATION OF DESIGN CHANGES PERFORMED
BY CHANGE CONTROL BOARD

- PROCEDURES REQUIRE THAT VERIFIED COMPUTER CODES
ARE CERTIFIED FOR USE AND USED AS SPECIFIED

DESPTIEP.126/8 23 91




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

2.10 DEFICIENCY CONTROL.......ccceceinnuannee

RSN PP-03-05
NRCRP-3.3.8
AP-5-19Q

- DOCUMENTATION OF THE EXISTENCE OF AND

ACTIONS TAKEN TO CONTROL AND RESOLVE DESIGN

DOCUMENT DEFICIENCES

DESPTIEP.126/8-23 91




2. ELEMENTS OF DESIGN CONTROL PROGRAM

(CONTINUED)

NQA1,1989,3.7

2.11 DOCUMENTATION AND RECORDS ..... J RSN PP-5

- PROCEDURES REQUIRE DESIGN DOCUMENTS WHICH
PROVIDE EVIDENCE OF DESIGN, AND DESIGN VERIFICATION
PROCESSES, ARE PERFORMED, COLLECTED, STORED, AND
MAINTAINED IN ACCORDANCE WITH DOCUMENTED
PROCEDURES

- DOCUMENTATION SHALL ALSO IDENTIFY IMPORTANT
STEPS, INCLUDING SOURCES OF DESIGN INPUTS THAT
SUPPORT FINAL DESIGN

DESPTIEP.126/8-23 91




3. PRELIMINARY DESIGN (TITLE I)

(TITLE | DESIGN SUMMARY REPORT FOR ESF (REVISION1)

NQA-1, 1989, 35-1
NRCRP-3.3.4

3.1 DOE DESIGN PROCESS .....cvceuererrrmmessaseesanns GARD, PART 4

e APPLIED DURING ALL DESIGN PHASES (STARTING
WITH CONCEPTUAL DESIGN) TO THE EXTENT THAT
THE DESIGN WILL BECOME A PART OF THE FINAL

DESIGN

e APPLICABLE TO ENGINEERED ITEMS RELATED TO
SAFETY AND WASTE ISOLATION

e DOE ORDER 4700.1 REQUIRES THE FOLLOWING

- CONCEPTUAL DESIGN

- PRELIMINARY DESIGN (TITLE I)
- FINAL OR DEFINITIVE DESIGN (TITLE i)
- INSPECTION (TITLE Iil)

DESPTIEP.126/8-23-91




3.1.a CONCEPTUAL DESIGN

e OBJECTIVES INCLUDE:

- DEVELOP A PROJECT SCOPE THAT WILL SATISFY
PROGRAM NEEDS

- ASSURE PROJECT FEASIBILITY AND ATTAINABLE
PERFORMANCE LEVELS

- DEVELOP COST ESTIMATES AND SCHEDULES

- DEVELOP INITIAL SET OF PROJECT CRITERIA AND DESIGN
PARAMETERS

- SPACE ALLOWANCE FOR VARIOUS FUNCTIONS

e ALL THE ABOVE IS SUMMARIZED IN A
CONCEPTUAL DESIGN REPORT

DOE 4700.1

ESFDECO.126/8-23-91



3.1.b PRELIMINARY DESIGN (TITLE I)

e THE PRELIMINARY STAGE OF PROJECT DESIGN
UTILIZES THE CONCEPTUAL DESIGN AND DESIGN
CRITERIA THAT HAVE BEEN PREPARED FOR THE
PROJECT AS A DESIGN BASIS

e SUFFICIENT DESIGN NEEDS TO BE PERFORMED TO
ILLUSTRATE THE EXTENT OF THE PROJECT SCOPE
AND CONSTRUCTION FEATURES. FURTHERMORE,
FROM THIS PRELIMINARY DESIGN, CONSTRUCTION
COST AND SCHEDULES CAN BE DEVELOPED

DOE 4700.1

NOREVRB. 125.NWTRB/8-26-91




31.b PRELIMINARY DESIGN (TITLE I)

(CONTINUED)

e TASKS INCLUDE:

PRELIMINARY STUDIES, TRADE OFF STUDIES, ALTERNATIVE
DESIGN APPROACHES

FURTHER DEFINITION OF DESIGN CRITERIA AND QUALITY
REQUIREMENTS

PRELIMINARY SAFETY ASSESSMENT
PRELIMINARY DRAWINGS

OUTLINE CONSTRUCTION SPECIFICATIONS, EQUIPMENT
PROCUREMENT SPECIFICATIONS

PROJECT SCHEDULE AND COST ESTIMATE

e ALL THE ABOVE IS SUMMARIZED INA TITLE |
DESIGN SUMMARY REPORT

ESFDECO.126/8-23-91




3.1.b PRELIMINARY DESIGN (TITLE I)

(CONTINUED)

e MAJOR CHANGES AFTER APPROVAL OF
TITLE | DESIGN ARE ALLOWED BUT REQUIRE
A REVISION TO THE TITLE | DESIGN SUMMARY
REPORT

ESFDECO.126/8-23-91




3.1.c TITLE | DESIGN REVISION

COMPLETE ESF ALTERNATIVES STUDY

UPDATE TITLE | DESIGN SUMMARY
[ o e e e i e e e T e e S SE R EEE ]
. j b
| | | | Conouct
| | 1 1 Py TLEN
l l ot | {1 2
: : moson. | | “costa | | : perrn
| . | || | L
i i 11 |om
1 : 1001 wn V1T
! pEsieN ] ]
} INPUT
B e o — e ———— S——— —
UPDATE ESF DESIGN STUDY
REQUIREMENTS
(CONTROLLED) SHADED BOXES INDICATE ACTIVITY COMPLETE

ESFTRANSP.126/9-4-91




3.1.c.1 TITLE | DESIGN REVISION
DESIGN INPUTS ESFAS

e 10 CFR PART 60 REQUIREMENTS CONSIDERED
IN THE ESFAS PER DOE/NRC AGREEMENT

(SEE HANDOUT 3 FOR LIST OF 10CFR60 REQUIREMENTS)

e ALL 34 OPTIONS STUDIED IN THE
ALTERNATIVES STUDY WERE JUDGED TO BE
CAPABLE OF MEETING THESE REQUIREMENTS

e REQUIREMENTS WERE USED TO DISCRIMINATE
AMONG OPTIONS

DESPTIEP.126/8-23 91



e EXTRACT FROM THE ESFAS SHOWING
10CFR60 SUBSECTIONS DETERMINED TO BE
DISCRIMINATORS FOR THE ESF REPOSITORY

DESPTIEP.126/8 23 91



10 CFR 60 SUBSECTIONS DETERMINED TO BE DISCRIMINATORS FOR ESF-REPOSITORY

LEGEND
10 CFR 60 REFERENCES 1 2 32 4 5 6 1 8 9 10 11 12 13 14 1§ — Th' following titles reiate 10 the *INFLUENCE DM.GHAM NUMBERS.
60.15 (€) (1) X XX X[X|X{X]|X R
' ", Posiclosure 1 Health Effects Portion
60.13(c) @) X X XX XIX]X{X|X . NgnllhIﬂ" Transport Thiough Natursl Barriers Portion
60.15 (¢) (3) X X XX XIX XXX i Enginesrad Bairler System Portion
- B s § . " B Sce Portion
S x| ] (X x x| Ix]x]x|x{x] . naro Port
60.21 (¢) (1) () (D) X X XiX{X{X X
N o1 Radiological Worker Health
‘ean@mneE oo 1 X ' Radiological Public Health
60.21 (¢) 11y x x x x Nom'ulologlul Worker Sately
S - x| xix x|l XX px|x
Assthetics
ono S X : X_ X : X Historical Propertles
601V (e) & (b} X1 1X X _
_ sonz — i X X 7 Total System Lite Cycls Cost
L 80113 (s) (1) & (8)(2) x| - XIXIXIX1X Repository Lite Cycle Cost
ESF Cost
€0.122 (0) (2) & () () X XiX X
- - 8 Schedule - indirect Costs
60.131(b) (1) X . Scheduls - indirect Costs
i IR () A (M) @) 1X] . X ] K] :
60.133 (b) X X 9 Probabillty of Programmatic Visbility : .
X X X XIX|IXIX]IX(IX 10 Probabitity of Esrly Faise Positive
:: x N RE KR B i X o 11 Probsbiiity of Late False Posltive
: X i S el I 12 Probabllity of Easly False Negalive
60.133 (@) X X X X 13 Probabliity of Late False Negative (Page 1 of 2)
: ~'7:'5Go'1'3‘3(b ; "~ X ; x Probabliity of Late False Negative (Page 2 of 2)
so.ﬁ:m X X . R —
e e T o —  Regulatory 14 Likelihood of Construction/Opaeration Approval
609347 1% * Authorization
XXX X XX BRI . '
e x Tx CIésmo L Fs Likelihood of Retrieval v l

*ELEVATED TO DISCRIMINATOR DURING REVIEW
+)NCLUDES INFLUENCE OF DIAGRAM 3, 11, & 14 APPENDIX 3 . DESPTIEP.126/8 23 01




e EXTRACT FROM THE ESFAS SUMMARIZING
CONFIGURATIONS OF THE REPOSITORY AND

ESF OPTIONS

DESPTIEP.126/8 23 91



ESF ALTERNATIVE STUDY
SUMMARY OF ESF/REPOSITORY OPTIONS

OPTION - CONSTRUCTION
g ACCESS 1 ACCESS-2 MAIN TEST LEVEL ACCESSES METHOD
CONST. CONST. CONST. RAMPS RAMPS & EMPL. TOTAL
SIZE METHOD SIZE METHOD LAYOUT METHOD LOCATION ELEVATION SHAFTS TAM) DRIETS AREA ACCESSES
18 1 BASE 12 DRILL & 1z DRILL & TITLE DRILL & NE SAME AS 1-25' DRILL &
CASE SHAFT | BLAST SHAFT BLAST G.A. BLAST REPOS. 220 1-23 TBM BLAST 6
1% -~ 25 MODIFIED . i 125'
w2 M SHAFT RAMP TBM THG.A. - - 228 | .esF 5
16 - 16 DRILL & - . - . _ ]
2|3 A2 SHAFT SHAFT BLAST - - - 2.25 -~ - 6
M 16 - 12 SHAFT D&B . 128" 1-25'
214 ) pevy SHAFT o 25 RANP TBM o " - - i +ESF - - 5
® . 25° . . ]
25 As SHAFT - RAMP TeM - - s - 2.25 - - - 5
25' 25' - - . IN
23| 6 A7 RAMP TBM RAMP -~ NE - - £oF - - 4
24 | 7 [|esmev.2 SBM
26 | 8 |s3aRreva. V-MOLE
16° BLIND - -~ " MECH - - - 1-25' - TBM 5
2% | 9 [Bomev.e| O BORE . e
RAISE
27 | 10 |B3Rev.s BORE
DRILL &
28 | 11 [B3.REV.& BLAST
16 DRILL & . . . .
29 ) 12 B4 SHAFT BLAST - - - i s - - - - - 5
25 - .
30 | 13 B7 RAMP TBM - - - - - - - IN ESF - - 4
16’ DRILL & . 2.25°
31 | 14 B8 SHAFT BLAST RS - . - . . 128 +ESF - - 5
16’ TWO TWO LEVELS 2.28° 1.25' .
|| @ SHAFT - -~ LEVEL - NE saweas | ewance | o - - 4
1% . 25" , .
33 |16 C4 SHAFT - - - - - s - 225 - - - 5
1z 2 DRILL & TMLE N DRILL & SAME AS
34 )17 RN SHAFT - SHAFT BLAST GA. BLAST NE REPOS. 2:25' 2-25' - - 6

ESFSUM6P.126/9-16-91




ESF ALTERNATIVES STUDY
ALL TOP RANKED OPTIONS SHARE THE
FOLLOWING COMMON FEATURES:

e ALL WERE CAPABLE OF MEETING REGULATORY
REQUIREMENTS

e ABILITY TO ENHANCE DATA ACQUISITION

- CAPABILITY TO SUPPORT EXTENSIVE DRIFTING IN THE CALICO

HILLS

- MULTIPLE INTERCEPTS OF STRUCTURAL FEATURE AT BOTH
STRATIGRAPHIC LEVELS

- E-W DRIFTS ACROSS REPOSITORY HORIZON IN TOPOPAH
SPRING TUFF

e PRIMARY RELIANCE ON MECHANIZED MINING
TECHNIQUES

e RAMP ACCESS FROM THE EAST JBESASTP.126/8-31-91




TITLE | DESIGN REVISION
DESIGN INPUTS
REGULATIONS/PUBLIC LAW:

e NUCLEAR WASTE POLICY ACT AND 1987
AMENDMENTS

e 10 CFR 20, 60, 960

e OSHA (1910, SUBPART S)

e MSHA (30 CFR 57) '

o CALIFORNIA MINE AND TUNNEL SAFETY CODES

e NEVADA MINE SAFETY AND HEALTH CODES

ESFNWTP.126/8-16-91




REVISED TITLE | DESIGN SUMMARY REPORT
| DESIGN INPUTS

e INTERFACES

- PERFORMANCE ASSESSMENT
- ENVIRONMENTAL

- REPOSITORY

- TEST

e REFERENCE INFORMATION BASE (RIB)
e DESIGN CODES AND STANDARDS

e APPLICABLE DOE ORDERS

NOREVRB.125.NWTRB/8-26-91




TECHNICAL

P DOCUMENT HIERARCHY
(0
G
R DOE/RW-0270P, DOE/RW-0264,
A REV. 0, 3/90 REV. 1, 10/90
M
WASTE MGMT SYS WASTE MGMT SYS

L DESCRIPTION REQUIREMENTS
E (WMSD) (WMSR) VOL. 1
v
E
L

WMSR VOL. I MRS WMSR VOL. Iv|  BoER0ZeS
TRANSPORTATION WMSR VOL. Ili MGDS ’

|
P  vywmpicc-0010, | YM MGDS - SYS MGDS SYSTEM | YMP/CC-0012,
g REV. 0, 3/91 REQUIREMENTS DESCRIPTION REV. 1, 7/91
J
E * 3
Cc YMP/CM-0011,
T WPDR RDR SCPB REV. 1, 4/91
YMP/CC-0011,
REV. 0

f_; 4/91 i | *
v ESFDR SBTFRD
E YMP/CC-001  YMP/XX-XXXX,
L 3, 7/91 9/91

*

ASSOCATED DISCRIPTION DOCUMENTS

YMPMPVaP\S-13-91



rm<hr~ TS>JI003 70

~Om<OXI

rmM<mr

SELECTED
MANAGEMENT DOCUMENTS

BMS DOE/RW-0043,
PREVS,
MANUAL 8/91
*
PROGRAM| "“HRmva "
SEMP 8/91
MGDS
DOE/RW-0313
PROJECT REV 0, 8/91
PLAN
* CURRENTLY UNDERGOING REVISION
MGDS YMP/88-2,
REV. 2, ICN 1,
PMP 6/91
l
YMP/CC-0007, MGDS MGDS YMP/90-37,
REV. 3, 4/91 SEMP SHP REV. 0, 10/90
MGDS MGDS MGDS
DP T&EP EMP
YMP/CC-0009, YMP/90-22, YMP/CC-00086,
REV. 3, 7/91 REV. 0, ICN 1, REV. 0, 1/91

6/91

YMPMPVOP\9-13-81



3.1.c.2 DESIGN OUTPUT TITLE |

DESIGN SUMMARY REPORT
FOR ESF (REVISION 1)

TECHNICAL AND TRADE STUDIES (18)

GENERAL ARRANGEMENT DRAWINGS (199)

- GENERAL

- ARCHITECTURAL
CIVIL
ELECTRICAL
MINING
STRUCTURAL

100 OUTLINE SPECIFICATIONS

PRELIMINARY INDUSTRIAL SAFETY ANALYSIS REPORT
OUTLINE SPECIFICATIONS FOR LONG-LEAD
PROCUREMENT ITEMS

SITING STUDIES FOR TWO RAMPS AND OPTIONAL SHAFT
COST ESTIMATE AND SCHEDULE FOR TITLE Il DESIGN
CONSTRUCTION COST ESTIMATE AND SCHEDULE

NOREVRB.125.NWTRB/8-26-91
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3.1.c.3 REVIEW CRITERIA

e CAN DETAILED REGULATORY CONSIDERATIONS BE
IMPLEMENTED IN THIS DESIGN? IS THE DESIGN AS PRESENTED
INCONSISTENT WITH REGULATORY REQUIREMENTS?

e CAN DETAILED SITE CHARACTERIZATION TEST
CONSIDERATIONS BE IMPLEMENTED IN THIS DESIGN? IS THE
DESIGN AS PRESENTED INCONSISTENT WITH SITE
CHARACTERIZATION TEST REQUIREMENTS?

e CAN THIS DESIGN BE ACCOMPLISHED CONSISTENT WITH MSHA,
OSHA? IS THE DESIGN AS PRESENTED INCONSISTENT WITH
MSHA AND OSHA REQUIREMENTS?

e CAN DETAILED RELIABILITY, MAINTAINABILITY, AND
OPERABILITY CONSIDERATIONS BE IMPLEMENTED IN THIS
DESIGN? IS THE DESIGN AS PRESENTED INCONSISTENT WITH
RELIABILITY, MAINTAINABILITY, AND OPERABILITY

ESFNWTP.126/8-30-91




3.1.c.3 REVIEW CRITERIA

(CONTINUED)

CAN DETAILED ENVIRONMENTAL CONSIDERATIONS BE
IMPLEMENTED IN THIS DESIGN? IS THE DESIGN AS PRESENTED
INCONSISTENT WITH ENVIRONMENTAL REQUIREMENTS?

CAN DETAILED SOCIO-ECONOMIC CONSIDERATIONS BE
IMPLEMENTED IN THIS DESIGN? IS THE DESIGN AS PRESENTED
INCONSISTENT WITH SOCIO-ECONOMIC REQUIREMENTS?

CAN DETAILED CONSTRUCTABILITY CONSIDERATIONS BE
IMPLEMENTED IN THIS DESIGN? IS THE DESIGN AS PRESENTED
INCONSISTENT WITH CONSTRUCTABILITY REQUIREMENTS?

CAN DETAILED STRESS AND THERMAL CONSIDERATIONS BE

IMPLEMENTED IN THIS DESIGN? IS THE DESIGN AS PRESENTED
INCONSISTENT WITH STRESS AND THERMAL REQUIREMENTS?

ESFNWTP.126/8-16-91




INDEPENDENT REVIEWERS

SUBJECT MATTER EXPERTS

CIVIL

ELECTRICAL

MECHANICAL

MINING

STRUCTURAL

SAFETY

GEOLOGY

HYDROLOGY

TESTING

PERFORMANCE ASSESSMENT
PROJECT QA

CONSTRUCTION
ESF/REPOSITORY INTERFACES
MAINTENANCE
ENVIRONMENTAL
REGULATORY

PROJECT OFFICE

DECISION ANALYSIST

MECH. EXCAVATION

NAME

I.C. BRUNO

J.D. McMULLEN

J.F. HANSEN

J.L. PHILIPPUS, E. FITCH
C.I. KIM

J.W. BARTLETT

N. HOPTON

K. BULLARD, W. GRAHM
H. KALIA

R.C. KALINSKI

P. KARNOSKI

R.R. ROMMER, T. JESSEN
J. COPELAND, J TAIPALE, J. BEYER
H.H. SPEIKER

J.K. PRINCE, C.D. POWERS
B.D. FOSTER

J. GARDINER

J. LATHROPE

J. TAIPALE

J. BEYER

R. McDONALD

DESPTIEP.126/8-23 41




INDEPENDENT OBSERVERS

OBSERVER
ORGANIZATIONS NAME
e NWTRB RUSS McFARLAND
.EDWARD CORDING
e NRC JOHN GILRAY, JOHN PESHEL
| PAUL PRESTHOLT, MARK
DELLIGATTI
DINESH GUPTA
e STATE OF NEVADA PLATT THOMPSON, JIM THOMPSON
e COUNTIES BRAD METTAM, CRAIG JORGENSON
e DOE/HQ DEAN STUCKER,
DAVID RASMUSSEN
FRANK BUGG
e B.O.M. LINDSAY MUNDELL
e MSHA LARRY WEBERG,

RICHARD FEEHANN

DESPTIEP.126/8 23:91 |



3.1.d TRACEABILITY OF INPUT/OUTPUT

¢ FROM:
ESF DESIGN REQUIREMENTS (ESFDR)
- REGULATORY REQUIREMENTS (10CFR60)

o TO:
DELIVERABLE DESCRIPTION (DESIGN)
- EXAMPLE: RAMP STATION CONSTRUCTION SEQUENCE

DESPTIEP.126/8-23-91
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DELIVERABLE DESCRIPTION

WB8 NO: 1.2.6.5 ENGINEER: M. Esp DISCIPLINE: Mining
ACTIVITY TITLE: Ramp Station Construction Sequence

ACTIVITY ID: YMP-025-2-MING-MI49, YMP-025-2~-MING-MISO

NO. OF DOCUMENTS: 2

CATEGORY: Title I

QUALITY AFFECTING: Yes

DURATION HRS8. EA. DOCUMENT: 160

ACTIVITY DESCRIPTION: Generate drawings which depict the sequence of
ramp utility movement and replacement, excavation, support,
muck transfer, excavation equipment installation, and temporary
facilities required to support station development. Show the
various stages of development at logical breakpoints up to the
engineer in different views on the drawing sheets. Use the
appropriate rock and material symbols to indicate the media
being excavated.

Note: The term "station" is highly generic in the case of
these drawings. No specific station or station dimensions are
applicable. The interpretation of the term "station" for these
drawings is; ‘any breakout off of the main ramp greater than
five feet’. The station could be a test alcove, major access
intersection, refuge chamber, sump, etc. The intent of these
drawings is to put forth major construction considerations
applicable to all station excavations regardless of whether
they are mechanically or conventionally excavated. It will be
left to the reviewer of these drawings to interpret and apply
these parameters to specific stations in the ESF.

Compile a drawing reference file to include:
. This description sheet (completed)
. Sketches used for the drawing concept
. Check prints and drawing review notices
. Copies of any input or references used in the drawing
makeup, e.g. copies of pages out of the ramp sizing and
ramp location studies.

FUNCTION : ESFDR, Rev. 5/31/91, YMP/CC-0013

6.5.3.FR1.

6.6.FR1.
.6.6.FR2.

6.7.FR1.



10 CFR 60 TRACEABILITY
TO DESIGN ACTIVITY

10 CFR 60.133(b) FLEXIBILITY OF DESIGN

THE UNDERGROUND FACILITY SHALL BE DESIGNED WITH
SUFFICIENT FLEXIBILITY TO ALLOW ADJUSTMENTS WHERE
NECESSARY TO ACCOMMODATE SPECIFIC SITE CONDITIONS
IDENTIFIED THROUGH IN SITU MONITORING, TESTING, OR
EXCAVATION

ESFDR
1.2.6.6 PC (29)

THE UNDERGROUND FACILITY SHALL BE DESIGNED WITH
SUFFICIENT FLEXIBILITY TO ALLOW ADJUSTMENTS WHERE
NECESSARY TO ACCOMMODATE SPECIFIC SITE CONDITIONS
IDENTIFIED THROUGH IN SITU MONITORING, TESTING, OR
EXCAVATION [10 CFR 60.133 (b)]

THE FOLLOWING VIEWGRAPHS SHOW HOW THIS REQUIREMENT IS PASSED ON
FROM THE A/E ENGINEERING DEPARTMENT TO THE APPLICABLE DESIGNER

ESFNWTP.126/8-30-91




3.1.e INTERFACES

e ESF HAS MAJOR INTERFACES WITH THE

FOLLOWING:
- REPOSITORY
- TESTING
- ENVIRONMENTAL
- PERFORMANCE ASSESSMENT

e INTERFACE REQUIREMENTS ARE IN
APPENDICES TO THE ESFDR

NOREVRB.125.NWTRB/8-26-91




CRITERIA/REQUIREMENTS8: ESFDR, Rev. 5/31/91, YMP/CC-0013

1.2.6.5.3.PCla. 1.2.6.6.PCld.xv.
1.2.6.5.3.PC1d. 1.2.6.6.PC2g. i . i
1.2.6.5.3.PCle. 1.2.6.6.PC2j.1.
1.2.6.6.PClc.vi. 1.2.6.6.PC2j.1v.
1.2.6.6.PC1ld.1ii. 1.2.6.6.PC2j.vii.
1.2.6.6.PC1ld.xii. 1.2.6.7.PCla.

CONSTRAINTS: ESFDR, Rev. 5/31/91, YMP/CC-0013
1.2.6.7.C.A.

ASSSUMPTIONS: ESFDR, Rev. 5/31/91, YMP/CC-0013
1.2.6.6.A.1

INTERFACES: Verbal communication from meeting between Steve Brown (Long
Airdox Co.) and Raytheon Services Nevada, 6/27/91, Subject:
Long Airdox continuous conveyor systems.

REFERENCE DOCUMENTS:

ST-MN-010, Rev. 1, Preliminary Transportation Methods Analysis,
R. Jurani, (RSN).

ST-MN-020, Rev. 1, Preliminary Excavation Plan, M. Esp, (RSN}.




ESF/GROA RELATIONSHIP

ESF ELEMENTS EXPECTED TO BECOME PART OF
THEPOTENTIAL REPOSITORY AND REQUIRING
SPECIAL CONSIDERATIONS ARE

" @ OPENINGS

- RAMPS
- SHAFTS
- DRIFTS

e SEALS LOCATIONS

- OPERATIONAL
- POST CLOSURE

e UNDERGROUND LAYOUT

- GEOMETRY (IN TERMS OF LAYOUT)
- PILLAR SIZES
- OPENING DIMENSIONS

= o Rl ENTATIO N DSGNKB.126/8-31-91




ESF/REPOSITORY (GROA) INTERFACE FOR
REVISED TITLE | DESIGN
SUMMARY REPORT

= ESF/REPOSITORY INTERFACE DRAWINGS
- GENERAL LAYOUT AND PLAN
RDR - TEST RAMP (NORTH) PLAN & SECTION
- TEST RAMP (SOUTH) PLAN & SECTION
- REPOSITORY MAIN & E-W DRIFTS (PLAN)
- REPOSITORY MAIN & E-W DRIFTS (SECTION)
- REPOSITORY MTL BOUNDARY INTERFACE
SNL DOE RSN | RSN RSN ASN
ESF ALTSTUDY SELECTS IDENTIFIES INDEPENDENT INDEPENDENT
G ESF/ INTERFACES PREPARES REVIEW OF REVIEW OF ESF
INCLUDIN —»{ BETWEEN '™ ESF/
REPOSITORY REPOSITORY REPOSITORY DESIGN
o ESF AND REPOSITORY IEPOSITOR! frypast
ALTERNATIES] | containmG | | revenchce] | INTERFACE AGAINST RDR INTERFACE
FEATURES CONCEPT | = DRAWINGS & BASELINE DRAWINGS
OF HIGHER
RANKED
OPTIONS
FOR
REFERENCE
DESIGN
SNL
ESI DR
DSGNKB.126/8-31-91
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APPENCIX B

TABLE CF CONTENTS

Section Page Rev
Genera:
Iatroduction )
Taple of Contents - North Ramp Access 2 831/ ‘
- Calico Hills Testing 3
Testing
List of Tests - North Ramp Access 4 3731790 v
- Calico Hills Testing 4a l
SCEB Studv Detailed Description of Tests - North Ramp Access Page Rev .‘
nunrer
8§.3.1.4.2.2 Underground Geologic Mapping 6 5/31/91
§.3.1.4.2.2 Seismic Tomography/Vertical Seismic Profiling 9 £/31/91
at the ESF
§.3.1.15.2.1 Overcore Stress Experiment in the ESF 14 £/31/91
§.3.1.2.2.3 Matrix Hydrologic Properties Testing 16 5/31/91
8§.3.1.2.2.4 Intact Fracture Test 18 £/31/91
8.3.1.2.2.4 Radial Borehole Tests in the ESF 20 5/31/91
8.3.1.2.2.4 Excavation Effects Test 25 5/31/91
§.3.1.2.2.4 Perched-Water Testing in the ESF 27 5/31/91
g.32.1.2.2.4 Hydrochemistry Tests in the ESF 29 5/31/31
§.3.1.2.2.4 Hydrologic Properties of Major Faults 31 5/31/91
Encountered in the ESF
8.3.4.2.4.3 Geomechanical Attributes of the Waste 34 5/31/91
Package Environment
§.3.4.2.4.4 Repository Horizon Near-Field Hydrologic 36 5/31/9%
Properties (EBSFT)
8.3.4.2.4.4 Repository Horizon Rock-Water Interaction 39 5/31/91
8.3.1.15.1.5 Access Convergence Test at the ESF 40 5/31/91
8.3.1.15.1.6 Demonstration Breakout Rooms 42 5/31/91
8§.3.1.15.1.6 Heater Experiment in TSwl 44 5/31/91
8.3.1.15.1.7 Plate Loading Tests 46 5/31/91
8§.3.1.15.1.8 Evaluation of Mining Methods 48 5/31/91
8.3.1.15.1.8 Monitoring of Ground Support Systems 49 §5/31/91
§.3.1.15.1.8 Monitoring Drift Stability 51 5/31/91
8.3.1.15.1.8 Air Quality and Ventilation Experiment 53 5/31/91
8.3.1.15.1.1, Laboratory Tests (Thermal and Mechanical) 55 5/31/9%
.2,.3,.4 Using Samples Cttained from the ESF
8§.3.2.5.6 Development and Demcnstration of Required 57 5/31/91
Equipment
8.3.3.2.2.3 In Situ Testing of Seal Components 58 5/31/91
8§.3.1.2.2.2 Chloride and Chlorine-36 Measurement of 64 5/31/91
Percolation at Yucca Mountain
8.3.1.2.2.5 Diffusion Tests in the ESF 66 5/31/91
8.3.1.3.2.1 History of Mineralogic and Geochemical 68 5/31/%1

Alteration of Yucca Mountain



ESF/TESTING INTERFACES

3.1.e TESTING INTERFACES
ARE DELINEATED IN THE ESFDR

DESPTIEP.126/8-23 91



ESF/PA INTERFACES FOR
REVISED TITLE | DESIGN
SUMMARY REPORT

PRELIMINARY PERFORMANCE ASSESSMENT
PERFORMED IN SUPPORT OF ESF:

- SURFACE CONSTRUCTION WATER MOVEMENT

- SHAFT CONSTRUCTION WATER MOVEMENT

- SEWAGE AND SETTLING POND WATER MOVEMENT

- WATER ENTRY INTO SHAFTS THROUGH ROCK MASS
SURROUNDING SHAFT COLLAR AND LINER

- SHAFT AND MAIN PAD BLASTING EFFECTS

- SHAFT AND COLLAR CREEP

- SHAFT AND COLLAR THERMAL STRESS

- FAR FIELD THERMAL EFFECTS

- SYSTEMS AND COMPONENTS IMPORTANT TO SAFETY

- HYDROLOGIC AND GEOCHEMICAL EFFECTS OF TRACERS

- HYDROLOGIC AND GEOCHEMICAL EFFECTS OF CHEMICALS

DSGNKB.126/8-31-91




4. TITLE Il DESIGN



MATCH LINE -SHEET1

PREPARE

4.1 ESF TITLE Il DESIGN PROCESS

(NOTE: INCLUDES TITLE Il & CONSTRUCTION ACTIVITIES)

PARTICIPANT
IDENTIFY AND CHANGE
WITHIN FCCR
REQUEST AUTHORITY,
CHANGE 2

——— ——— —————— —— ———

CHANGE CONTROL :

|

DOE/FCCB AE DOE CONSTRUCTOR] |

EVALUATE & MAKE REVISIONS AS FCCB CHAIR- IMPLEMENT | |
APPROVE AUTHORIZED MAN SIGN » CHANGE

CHANGE (IMPLEMENT APPL CHANGED |

| _REQUEST | CABLE PORTIONS OF DOCUMENTS |

DESIGN PROCESS)® :

|

DOE/CCB/PCCB :

EVALUATEA 1

APPROVE A

CHANGE 1

REQUEST |

PACKAGES'

DEVELOP

INSPECTIONS
DOE, NE, PARTICIPANTS

- o —— — - —— T > r——— —

———— v o~ .t s of

———y

|
|
—t) AELDINSPECTIONS
|
: CONSTRUCTOR & PARTICIPANTS

--r) TESTING & OPERATIONS

ASBULTS

AS-BUILTS

* GO BACK TO THE APPROPRIATE BOX OF THE DESIGN PROCESS

APPLICABLE CHANGE CONTROL IN EFFECT

DSGNECP.1208-18-81




————— v ——— - - —— . - Y T S D W T — T I T — - T S S — " ———— o o)

4.1 ESF TITLE Il DESIGN PROCESS

MONTHLY DESIGN PROGRESS MEETINGS CONDUCTED BY DOE

DESIGN INPUT } iriwireryimiat DESIGN | o
i [~
| | DESIGN ACTIVITY " ouruT | &
DOE DOE NE : DOE_ || NE NE DOE | @
INITIATE apphove (! *
mnesm ] oo 12| aEeasis Il enc i H ekl >]  prePARE, cHECK AND REVISE Byt : >
REPORT craTena | [FOR DESIGN, : sarc | | pesian DRAWINGS AND SPECIFICATIONS us&:'sc:n el |
s EsFonl | encpian, | || anarvses PURGHASEOR || £
& RB) QA GRADING]| -1 ] e consTRUCTION] | 5
L ] i e o] [
DOE 1 | I fem————— 3 ;
UPPERTIER | ! DOE DOE !
e | & 5 | IEEAREES :
RnTs e i | l’ ‘.“',,E'“.,":.'“ SPECRICATY | NODIFY
15 ] I REVIEWS | REPOSITORY
: b——— g —————— —— e 4 BASELINE
PERFORMANCE 1
—»| ASSESSMENT & 1
CONRRMATION I
i
sTE : ¢
CHARACTERZATION pesigh ar H A J \ v
& ENVIRONMENT
‘ : (1) INCLUDES INTRADISCIPLINARY AND INTERDISCIPLINARY REVIEWS
i (2) APPROVAL PROCESS INCLUDES REVIEWS BY SUPERVISORS AND MANAGEMENT
1 (3) FOR SMALL DESIGN PACKAGES, ONE OR BOTH OF THE REVIEWS MAY BE ELIMINATED WITH
TEST & i DOE PROJECT MANAGER'S APPROVAL (SEE SEMP)
EVALUATION I (4) AE PUTS BFD UNDER CHANGE CONTROL
DESIGN & SITE :
INFORMATION i
|
A A
EXAMINE PRE- | |
LIMINARY GROW | |
ESF CONCEPTS :
——————————————————————— 4
. APPLICABLE CHANGE CONTROL IN EFFECT y

| 1
DSGNECP.129/% 3 91




BASELINE COMPONENTS

TECHNICAL




4. TITLE Il DESIGN

INCLUDES:

4.1.a DESIGN INPUTS

- APPROVED TITLE | DESIGN
-DESIGN INPUTS AS REVISED DURING TITLE |

4.1.b DESIGN ACTIVITIES:
- REVISIONS THAT MAY BE REQUIRED TO TITLE |
- FINAL PREPARATION OF ANALYSIS, SPECS, DRAWING,
STUDIES, ETC.
- DESIGN CONTROL
- VERIFICATION OF DESIGN

ESFDECO.126/8 23 91




4.1.c ESF TECHNICAL BASELINE WILL INCLUDE

THE FOLLOWING CONTROL DOCUMENTS
(ESF TITLE Il START - PROJECT LEVEL)

SITE CHARACTERIZATION PROGRAM BASELINE
SYSTEM REQUIREMENTS

SYSTEM DESCRIPTION

REPOSITORY DESIGN REQUIREMENTS
EXPLORATORY STUDIES FACILITIES DESIGN
REQUIREMENTS |

REFERENCE INFORMATION BASE

ESF TITLE | DESIGN SUMMARY REPORT REV. 1

TITLE | ESF / REPOSITORY INTERFACE DRAWINGS

NOTE: REPOSITORY CONCEPTUAL DESIGN MODIFIED AS
TITLE Il DESIGN IS ACCEPTED BY DOE

YUCCA MOUNTAIN SITE DESCRIPTION
CONCEPTUAL DESIGN OF REPOSITORY
WASTE PACKAGE DESIGN BASIS

ESFNWTP2.126/8 16 91




5. HANDOUT

51 10 CFR60 PART G TO ESFDR (QA)

(CROSSWALK IS IN YOUR HANDOUT)

- QA REQUIREMENTS DOCUMENTS AND OCRWM QA

DOCUMENTS COVERING ESF DESIGN ACTIVITIES ARE

REQUIREMENTS OCRWM ESF
DOCUMENTS QA DOCUMENTS ACTIVITY
10CFR50, APPENDIX B QAPD (R-3)
NQA-1 (1989)

DESPTIEP 126/8 21




OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT
QUALITY ASSURANCE REQUIREMENTS DOCUMENT, REV. 4, MATRIX

Section 3 - 2

| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY i
| SOURCE | | QAPD, REV. 3 | PROCEDURES |
is-1, 2.0 3.8 The design input shall be specified and approved on a timely basis 3.0; lst para. 3.1.4 OMP 06-04
SRP 3.20 and to the level of detail necessary to permit the design activity App. A, Para. 3.2 AP 6.01Q
to be carried out in a correct manner and to provide a consistent (partial) AP 5.1Q, AP 5.2Q
basis for making decisions, accomplishing .design verification AP 5.3Q, AP 5.9Q
measures, and evaluating design changes.
3s-1, 2.0 3.9 Changes from approved design inputs, including the reason for the 3.0; para. 3.1.8 AP 3.3Q, AP 1.5Q
changes, shall be identified, approved, documented, and
controlled.
DESIGN PROCESS pe 03-02, PP 03-03
PP 03-04 (LATER)
pp 03-12, PP 03-15
PP 03-07
is-1, 3.0 3.10 The responsible design organization shall prescribe and document 3.0; para. 3.1.4 QMP 06-04, AP 6.1Q
the design activities on a timely basis and to the level of detail
necessary to permit the design process to be carried out in a
correct manner, and to permit verification that the design meets
requirements.
3s-1, 3.0 3.11 Design documents shall be adequate to support facility design, 3.0; para. 3.1.4 QMP 06-04, AP 6.1Q
construction, and operation.
3s-1, 3.0 3.12 Appropriate quality standards shall be identified and documented, 3.0; para. 3.1.3 QMp 06-04
and their selection reviewed and approved. App. A; 3.2 AP 6.1Q
3s-1, 3.0 3.13 Changes from specified quality standards, inclﬂdinq the reasons 3.0; para. 3.1.8 AP 3.3Q, OMP 06-04
for these changes, shall be identified, approved, documented, and (partial) AP 6.1Q
controlled.
3s-1, 3.0 3.14 Design methods, materials, parts, equipment, and processes that 3.0; paras. 3.1.5, oMp 06-04
are essential to the function of the structure, system, OC &£ 3.1.6 AP 6.1Q

component shall be selected and reviewed for suitability of
application. )




OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT
QUALITY ASSURANCE REQUIREMENTS DOCUMENT, REV. 4, MATRIX

Section 3 - 1

| REQUIREMENT | REQUIREMENT | WHERE SATISFIED IN | QUALITY |
| SOURCE | | QaPD, REV. 3 | PROCEDURES |
SECTION 3 - DESIGN CONTROL
DESIGN CONTROL
OCRWM Requirements of this section shall apply to design, from 3.0; para. 3.0
conceptual design through final design (QARD, 3.0).
NQA-1, Basic The design shall be defined, controlled, and verified. Applicable 3.0; para. 3.1.1(a) QMP 06-04
Criteria 3 design inputs shall be appropriately specified on a timely basis and App. A; para. 3.2 AP 6.1Q
correctly translated into design documents. (partial) AP 5.1Q, AP 5.2Q
| AP 5.3Q, AP 5.90
NQA-1, Basic Design interfaces shall be identified and controlled. 3.0; para. 3.1.1 AP 5.19Q
Criteria 3 |
NQA-1, Basic Design adequacy shall be verified by persons other than those who 3.0; para. 3.1.6 QMP 06-04
Criteria 3 designed the item.
NQA-1, Basic Design changes, including field changes, shall be governed by 3.0; para. 3.1.8 QMP (03-09
Criteria 3 control measures commensurate with those applied to the original (partial) AP 3.5Q
design. AP 3.3Q
SRP 3.7 Deficiencies in approved design and design informat ion documents 3.0; para. 3.1.9 oMP 06-04
shall be documented, and corrective action shall be taken in
accordance with Section 16 (QARD, 3.1).
DESIGN INPUT pp 03-01, PP 03-02
PP 03-13, PP 03-15
pp 03-18, PP 03-19
pp 03-20, PP 03-21
3s-1, 2.0 Applicable design inputs, such as design bases, performance 3.0; para. 3.1.3, AP-5.1Q, AP-5.2Q,
SRP 3.3 requirements, regulatory requirements, codes, and standards, shall 3.1.5b, App. A: AP-5.3Q & AP-5.9Q
be identified and documented, and their selection reviewed and Paras. 3.2.1, 3.2.2 QMP 06-04, AP 6.1
approved by the responsible design organization. (partial)
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Section J - 4

REQUIREMENT

WHERE SATISFIED IN |
QAPD, REV. )} {

QUALILTY |
PROCEDURES |

TREQUIREMENT|
| SOURCE |
35-1, 3.1 3.20
35-1, 3.1 3.21
3s-1, 3.1 3.22
3s-1, 3.1 3.23

Calculations shall be identifiable by subject (including
structure, system, or component to which the calculation applies),
originator, reviewer, and date; or by other data such that the
calculations are retrievable.

Computer programs may be utilized for design analysis without
individual verification of the program for which each application
provided:

1. The computer program has been verified to show that it
produces correct solutions for the encoded mathematical model
within defined limits for each parameter employed; and

2. The encoded mathematical model has been shown to prodﬁce a
valid solution to the physical problem associated with the
particular application.

Computer programs shall be controlled to aLsure that changes are
documented and approved by authorized personnel. Where changes to
previously verified computer programs are made, verification shall
be required for the change, including evaluation of the effects of
these changes on (1) and (2) above.

Documentation of design analyses shall include (1) through (6)
below.

L. Definition of the objective of the analyses.

2. pefinition of design inputs and their sources.

3.0; para. 3.1.4(c)
(partial)

3.0; para. 3.1.4
which refers to 19.0

19.0 (Entire sgection)

Not addressed

QMp 03-01, QMP 02-04
QMP 06-04, AP 6-1Q

oMP 03-01, QMP 06-04
AP 6.1Q
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Section 3 - 3

REQUIREMENT

]
|

WHERE SATISFIED IN
QAPD, REV, 3

| QUALITY |
{ PROCEDURES |

[REQUIREMENT |

| SOURCE |

3s-1, 3.0 3.15
35-1, 3.0 3.16
3s-1, 3.1 3.17
3s-1, 3.1 3.18
35-1, 3.1 3.19

Rpplicable information derived from experience, as set forth in
reports or other documentation, shall be made available to
cognizant design personnel.

The final design (approved design output documents and approved
changes thereto) shall:

a. Be relatable to the design input by documentation in
sufficient detail to permit design verification; and

b. Ildentify assemblies and/or components that are part of the
item being designed. When such an assembly or component part
is a commercial grade item that, prior to its installation, 1is
modified or selected by special inspection and/or testing to
requirements that are more restrictive than the supplier’s
published product description, the component part shall be

represented as different from the commercial grade item in a
manner traceable to a documented definition of the difference.

DESIGN ANALYSES

Design analyses shall be performed in a planned, controlled, and
documented manner.

Design analyses documents shall be legible and in a form suitable
for reproduction, filing, and retrieval. .

They shall be sufficiently detailed as to purpose, method,
assumptions, design input, references, and units such that a
person technically qualified in the subject can review and
understand the analyses and verify the adequacy of the results
without recourse to the originator.

3.0; para. 3:1.1
4th para. {partial}

Does not apply to

AP 5.1Q
AP 5.2Q
AP 5.3Q

QMP 06-04, AP 6.1Q

OCRWM scope of design

activities.

3;0; para. 3.1.4

3.0; para. 3.1.4(a)

3,0; para. 3.1.4(b)

PP 03-03, PP 03-02

QMP 06-04, QMP 02-08
oMP 03-01

QMpP 17-01

QMP 03-01, QMP 0z-ud
oMP 06-04, AP 6.1Q
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| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY
{ SOURCE { { QapD, REV. 3 | PROCEDURES |
DESIGN VERIFICATION PP 03-03
PP 03-04 (LATER)
is-1, 4.0 3.28 Design control measures shall be applied to verify the adequacy of 3.0; para. 3.1.7 - AP 6.1Q
SRP 3.10 design, such as by one or more of the following: the performance delegates this oMp 06-04
of design reviews, the use of alternate calculations, or the activity to program  QMP 02-08
performance of qualification tests or peer review (QARD, A, 3.1). participants oMP 03-01
pp 03-04 (LATER)
SRP 3.12 3.29 Procedures for design verification shall require the 3.0; para. 3.1.7 - AP 6.1Q
identification of the reviewers, the area or features reviewed, delegates this oMP 02-08
and the resolution methods for resolving comments (QARD, 3.3). activity to program (QMP 03-01
participants oMp 06-04
PP 03-04 (LATER)
SRP 3.13 3.30 Design verification procedures assure the following (QARD, 3.3): 3.0; para. 3.1.7 - AP 6.1Q
\ delegates this oMp 02-08
activity to program QMP 03-01
participants QMp 06-04
pP 03-04 (LATER)
{a) Criteria for determining the method of verification are
established;
{(b) the responsibilities of the persons performing the
verification or validation are defined;
(c) areas or features to be verified are specified;
(d) the extent of documentation is defined.
3s-1, 4.0 3.31 The verification of computer programs shall include appropriate 3.0; para. 3.1.7 -

Testing.

delegates this
activity to program
participants
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Section 3 - 5

| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY |
| SOURCE | | _OapD, REV. 3 | PROCEDURES |
3. Results of literature searches ot other applicable background
data.
4. Identification of assumptions and indication of those that
must be verified as the design proceeds.
5. Identification of any computer calculation, including
computer type, computer program (e.g., name), revision
identification, inputs, outputs, evidence of or reference to
computer program verification, and the bases (or reference
thereto) supporting application of the computer program to the
specific physical problem. .
6. Review and approval. ]
TECHNICAL REVIEW PP 03-09, PP 03-11
O CRrRWM 3.24 Technical reviews shall be performed when the information or 3.0; para. 3.1.6, QMP-06-04, AP 6.1Q
document under review is within the state of the art and is based App. A; para. 20.4.1 QMP 02-08, QMp 03-1l
on accepted standards, criteria, principles, and practices (QARD, pp 03-09, PP 03-C1
3.4).
OCRWM 3.25 Technical reviews shall be used when documents, activities, 3.0; para. 3.1.6, QMP-06-04, AP o.lv
material, or data require technical evaluation for App. A; para. 20.4.1 QMP 02-08, QMp 03-11
applicability, correctness, adequacy, completeness, and assurance pp 03-09, PP 03-2!
that established requirements are satisfied (QRRD, 3.4).
OCRWM 3.26 Technical reviews shall be performed by individuals with 3.0; para. 3.1.6, QMP-06-04
sufficient technical knowledge of the area under review {QARD, 3.4). App. A; para. 20.4.1 Q¥ 02-08
AP 6.1Q, QMP 03-01
OCRWM 3.7 The results shall be documented (QARD, 3.4). 6.0; para. 6.1.1e, QMP-06-04, AP 6.1y
QMP 03-01, QMP 0Z-d
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Section 3 - 8

| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY )
| SOURCE | | QAPD, REV. 3 | PROCEDURES |
3s-1, 4.0 3.38 Design verification, for the level of design activity 3.0; para. 3.1.7 - QMP 06-04
accomplished, shall be performed prior to release for procurement, delegates this QM 02-08
manufacture, construction, or release to another organization for use activity to program  QMP 03-01
in other design activities except in those cases where this timing participants
cannot be met, such as when insufficient data exist.
3s5-1, 4.0 ’ 3.39 In those cases, the unverified portion of the design shall be 3.0; patra. 3.1.7 - QMP 06-04
SRP 3.3 identified and controlled. delegates this oMp 02-08
activity to program QMP 03-01
participants
3s-1, 4.0 3.40 In all cases the design verification shall be completed prior to 3.0; para. 3.1.7 - QMp 06-04
Sep 3.3 relying upon the component, system, structure, Or computer program delegates this oMp 02-08
to perform its function. activity to program QMP 03-01
participants
EXTENT OF DESIGN VERIFICATION ! pP 03-04 (LATER)
3s-1, 4.1 3.4 The extent of the design verification required is a function of the 3.0; para. 3.1.7 - QMP 06-04
importance to safety, the complexity of the design, the degree of delegates this QMp 02-08
standardization, the state of the art, and the similarity with activity to program QMP 03-01
previously proven designs. participants
3s-1, 4.1 3.42 Where the design has been subjected to verification process in 3.0; para. 3.1.7 - oMP 06-04
accordance with this standard, the verification process delegates this oMp 02-08
need not be duplicated for identical designs. activity to program QP 03-01
participants
3s-1, 4.1 3.43 However, the applicability of standardized or previously proven designs, 3.0; para. 3.1.7 - QoMP 06-04
with respect to meeting pertinent design inputs, shall be verified for delegates this QMp 02-08
each application. activity to program QuP 03-01
participants
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| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY |
| SOURCE | QAPD, REV. 3 | PROUEDURES |

3s5-1, 4.0 .32 The responsible design organization shall identify and document the 3.0; para. 3.1.7 -
particular design verification method(s) used. delegates this
activity to program
participants
3s-1, 4.0 .33 The results of design verification shall be clearly documented with 3.0; para. 3.1.7 - AP 6.1Q
the identification of the verifier clearly indicated. delegates this QMP 06-04
activity to program QMP 02-08
participants oMp 03-01
3s-1, 4.0 .34 Design verification shall be performed by any competent 3.0; para. 3.1.7 - AP 6.1Q
SRP 3.13, 3.14 individual (s) or group(s) other than those who performed the delegates this QMp 06-04
original design but who may be from the same organization. activity to program  QMP 02-08
participants QMP 03-01
3s-1, 4.0 .35 This verification may be performed by the originator’s supervisor, 3.0; para. 3.1.7 - AP 6.1Q
SRP 3.14 provided the supervisor did not specify a singular design approach or delegates this Qup 06-04
rule out certain design considerations and did not establish the design activity to program QMP 02-08
inputs used in the design or, provided the supervisor is the only participants QMP 03-01
individual in the organization competent to perform the verification.
is-1, 4.0 .36 Cursory supervisory reviews do not satisfy the intent of this standard. 3.0; para. 3.1.7 - AP 6.1Q
' delegates this QMe 06-04
activity to program  QMP 02-08
participants oMp 03-01
3s-1, 4.0 .37 Verification shall be performed in a timely manner. 3.0; para. 3.1.7 - AP 6.1Q
delegates this QMP 06-04
activity to program QMP 02-08
participants QMP 03-01
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Section 3 - 10

| REQUTREMENT | REQUIREMENT | WHERE SATISFLED IN | QUALITY )
| SOURCE | | QAPD, REV. 3 | PROCEDURES |
1. Were the design inputs correctly selected?
2. Are assumptions necessary to pecform the design activity
adequately described and reasonable? Where necessary, are the
assumptions identified for subsequent reverification when the
detailed design activities are completed?
3. Was an appropriate design method used?
4. Were the design inputs correctly incorporated into the design?
5. 1Is the design output reasonable compared to design inputs?
6. Are the necessary design input and verification requirements
for interfacing organizations specified in the design
documents or in supporting procedures or instructions?
A
ALTERNATE CALCULATIONS pp 03-04 (LATER)
Is-1, 4.2.2 3.50 These are the calculations or analyses that are made with alternate ' 3.0; para. 3.1.7 - QMP 06-04
methods to verify correctness of the original calculations or delegates this oMp 02-08
analyses. activity to program  QMP 03-01
participants
3s-1, 4.2.2 3.51 The appropriateness of assumptions, input data used, and the 3.0; para. 3.1.7 - oMP 06-04
computer program or other calculation method used shall also be delegates this QMp 02-08
reviewed. activity to program QMP 03-01
participants
QUALIFICATION TESTS pp 03-04 (LATER)
3s-1, 4.2.3 3.52 where design adequacy is to be verified by qualification tests, 3.0; para. 3.1.7 - QMP 06-04
the tests shall be identified. delegates this QMp 02-08
activity to program QMP 03-01

participants
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Section 3 - 9

|REQUIREMENT |
| SOURCE I

REQUIREMENT 1
|

WHERE SATISFIED IN
QaPD, REV. 3

| QUALITY i
| PROCEDURES |

3s-1, 4.1

3s-1, 4.1

3s-1, 4.1

SRe 3.17

3s-1, 4.2

3s-1, 4.2.1

.44

.45

.46

.47

.48

.49

Known problems affecting the standard or previously proven designs and
their effects on other features shall be considered.

The original design and associated verification measures shall be
adequately documented and referenced in the files of subsequent
application of the design.

Where changes to previously verified designs have been made, design
verification shall be required for the changes, including evaluation
of the effects of those changes on overall design and any design
analyses upon which the design is b337d that are affected by the
change to previously verified design.

The impact of design changes on procedures and training shall be
evaluated (QARD, 3.2).

METHODS

Acceptable verification methods include, but are not limited to,

any one or a combination of the following: design reviews, alternate
calculations, and qualification testing and peer reviews (QARD, A,
3.1,

DESIGN REVIEWS
These are critical reviews to provide assurance that the final

design is correct and satisfactory. Where applicable, (1) through (6)
below shall be addressed. )

3.0; para. 3.1.7 -
delegates this
activity to program
participants

3.0; para. 3.1.7 -
delegates this
activity to program
participants

3.0; para. 3.1.7 -
delegates this
activity to program
participants

3.0; para. 3.1.7 -
delegates this
activity to program
participants

3.0; para. 3.1.7 -
delegates this
activity to program
participants

3.0; para. 3.1.7 -
delegates this
activity to program
participant

QMp 06-04
oMp 02-08
QuMp 03-01

QMP 06-04
QM 02-08
QMp 03-01

QMP 06-04
Qup 02-08
oMp 03-01

AP 3-3Q

PP 03-04 (LATER)

PP 03-04 (LATER)

QMp 06-04
QMP 02-08
oMp 03-01
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Section 3} - 1Z

IREQUIREMENT |

| SOURCE

REQUIREMENT |
l

WHERE SATISFIED IN
QAPD, REV. 3

| QUALITY |
| PROCEDURES |

3s-1,

4.2

SRP 3.16

3s-1,

5.0

SRp 3.17

3s-1,

3s-1,

3s-1,

5.0

5.0

5.0

.60

.61

.62

.63

.64

.65

The results of model test work shall be subject to error analysis,
where applicable, prior to use in final design work.

Peer Reviews shall be performed in accordance with the guidance
provided in NUREG-1297, Peer Review for the High-Level Waste
Repositories Generic Technical Position, February 1988 (QARD, A,
.

CHANGE CONTROL

Changes to final designs, field changes, modifications to
operating facilities and nonconforming items dispositioned use as
is or repair shall be justified and subje§t to design control
measures commensurate with those applied to the original design.

These measures shall include assurance that the design analyses
for the structure, system, or component are still valid.

Changes shall be approved by the same affected groups or
organizations which reviewed and approved the original design
documents; except where an organization which originally was
responsible for approving a particular design document is no longer
responsible, then the Owner or his designee shall designate a new
responsible organization which could be the owner’s engineering
organization.

The designated organization shall have demonstrated competence in
the specific design area of interest and have an adequate understanding
of the requirements and intent of the original design.

3.0; para. 3.1.7 -
delegates this
activity to program
participants

App. A, para. 20.4.2 QMp-03-01

3.0; para. 3.1.8
15.0; para. 15.4
{partial)

Not addressed

3.0; para. 3.1.8

Not addressed

pp 03-07, PP 03-12
ep 03-17

oMP-03-09
AP-3.3Q, AP-3.5Q
& AP-3.6Q

QMP 03-09, ae 3.3,
AP 3.5Q & AP 3.0Q

oMp 03-09, AP 3.3Q,
AP 3.5Q & AP 3.0Q

oMP 03-09, AP 3.3y,
AP 3.5Q & AP 3.oQ
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| REQUIREMENT| REQUIREMENT | WHERE SATISFIED IN | QUALITY |
| SOURCE | | QaPD, REV. 3 | PROCEDURES |
3s-1, 4.2.3 3.93 The test configuration shall also be clearly defined and documented. 3.0; para. 3.1.7 - QoMP 06-04
delegates this QMe 02-08
activity to program  QMP 03-01
participants
3s-1, 4.2.3 3.54 Testing shall demonstrate adequacy of performance under conditions 3.0; para. 3.1.7 - QMp 06-04
SRP 3.15 that simulate the most adverse design conditions. delegates this QMP 02-08
activity to program  QMP 03-01
participants
3s-1, 4.2.3 3.55 Operating modes and environmental conditions in which that item must 3.0; para. 3.1.7 - oMP 06-04
perform satisfactorily shall be considered in determining the most delegates this oMp 02-08
adverse conditions. activity to program  QMP 03-01
participants
3s-1, 4.2.3 3.56 Where the test is intended to verify only specific design features, 3.0; para. 3.1.7 - QMP 06-04
the other features of the design shall be verified by other means. delegates this oMP 02-08
activity to program  QMP 03-01
participants
3s-1, 4.2.3 3.9 Test results shall be documented and evaluated by the responsible 3.0; para. 3.1.7 - QMP 06-04
desiyn organization to assure that test requirements have been met. delegates this QMp 02-08
activity to program  QMP 03-01
participants
3s-1, 4.2.3 3.58 If qualification testing indicates that modifications to the item 3.0; para. 3.1.7 - QMP 06-04
are necessary to obtain acceptable performance, the modification delegates this QMp 02-08
shall be documented and the item modified and retested or activity to program QMP 03-01
otherwise verified to assure satisfactory performance. participants
3s-1, 4.2 3.59 When tests are being performed on models or mockups, scaling laws 3.0; para. 3.1.7 - oMP 06-04
shall be established and verified. delegates this oMp 02-08
activity to program  QMP 03-01
participants
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Section 3 - 14

REQUIREMENT

WHERE SATISFIED IN
QAPD, REV. 3

| QUALTTY |
| PROCEDURES |

| REQUIREMENT |
| SOURCE |
is-1, 1.0 3.72
is-1, 1.0 3.73

DOCUMENTATION AND RECORDS

Design documentation and records, which provide evidence that the
design and design verification processes were performed in’
accordance with the requirements of this standard, shall be
collected, stored, and maintained in accordance with documented
procedures. '

The documentation shall include not only final design documents,
such as drawings and specifications, and revisions thereto but
also documentation which identifies the important steps, including
sources of design inputs that support the final design.

17.0; para. 17.0

Not addressed

pp 03-01, pp 03}-02
pe 03-03, ep 03-05
pp 03-04 (LATER)

ep 03-07, pP 03-09
pp 03-10, PP 03-12
pp 03-13, pp 03-15
pe 03-16, PP 03-17
PP 03-18, PP 03-19

oMP 17-01

QMp 17-01
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} REQUIREMENT REQUIREMENT ]  WHERE SATISFIED IN | QUALITY |
| SOURCE | | QAPD, REV. 1} | PROCEDURES |
3s-1, 5.0 .66 where a significant design change is necessary because of an Not addressed QMP 03-09, AP 03-uY
SRP 3.17 incorrect design, the design process and verification procedure AP 1.3Q, AP 1.5Q
shall be reviewed and modified as necessary. AP 3.6Q
INTERFACE CONTROL PP 03-05, PP 03-v9
PP 03-15
3s-1, 6.0 .67 Design interfaces shall be identified and controlled and the 3.0; para. 3.1.1 AP 5.19Q
SRP 3.8 design efforts shall be coordinated among the participating
organizations.
]
3s-1, 6.0 .68 Interface controls shall include the assignment of responsibility 6.0; para. 6.1.1 AP 5.19Q
SRP 3.8 and the establishment of procedures among participating design 3.0; para. 3.0
organizations for the review, approva), release, distribution, and
revision of documents involving design interfaces.
is-1, 6.0 .69 Design information transmitted across interfaces shall be 3.0; para. 3.1.1 AP 5.19Q
SRp 3.8 documented and controlled. AP 5.1Q, AP 5.2Q
AP 5.3Q
35-1, 6.0 .70 Transmittals shall identify the status of the design information Not addressed AP 5.19Q
or document provided and, where necessary, identify incomplete
items which require further evaluation, review, or approval.
3s-1, 6.0 .1 Where it is necessary to initially transmit design information Not addressed AP 5.19Q

orally or by other informal means, the transmittal shall be
confirmed promptly by a controlled document.
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ESF CROSSVWALK

Qisgram |0 Disgrem Name
1 MHealth Effects Portion (9/5/90)
Element 10 Element Name Requirement Rank

22 Releases to the accessible envirorment
10 CFR 60.112 1
40 CFR 191.13(a) 1
40 CFR 191.15 1
40 CFR 191.16 1

‘ NUPA Sec. 113(se) 1

n Direct releases
10 CFR 60.112 1
40 CFR 191.13(0) 1
40 CFR 191.15 1
40 CFR 191.16 1

) Diegr pisgrem Name
< 2 Transport through Natursl Berriers Portion [8/15/90)
Element 1D Element Name Requirement Rank

23 Saturated zone ground water psthuay
10 CFR 60.112 1
10 CFR 60.137 2
10 CFR 80.74(b) 1
40 CFR 191.13(0) 1
40 CFR 191,15 1
40 CFR 191.16 1

30 Ssturated 2one retardation
10 CFR 60.122(b)(1) . 2

b )] saturated zone ground weter velocity distribution (including GWTT)

10 CFR 60.113(8)(2)
10 CFR 60.122(8)(2) 2
10 CFR 960.4-2-1(d)

Livid
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Disgrem 10  Disgram Name

F RO ¥ A

2 Transport through Naturst sarriers Portion (8/15/90})

Element 10

32

33

40

41

42

43

A7

Ground water transport through sasturated zone

Unsaturated zone ground water pathuay

Unsstursted zone retardation

Unesturated zone ground weter velocity distribution (including GUTT)

Ground water transport through unsaturated zone

Release to unsaturated zone

Gas phase transport through unsaturated zone

Requirement

10 CFR 60.133(¢i)

10 CFr 60.112
10 CFR 60.137
10 CFR 60.74(b)
40 CFR 191.13(e)
40 CFRr 191,13
40 CFR 191.16

10 CFR 60.122(a)(2)

10 CFR 60.113(0)(2)
10 CFR 60.122(a)(2)
10 CFR 960.4-2-1(d)

10 CFR 60.112
10 CFr 60.133¢H)
40 CFR 191.13(0)
40 CFr 191,15
40 CFR 191.16

10 CFR 60.133(h)

10 CFR 60.112
40 CFR 191.13(a)
40 CFR 191,15
40 CFR 191,16

Rank

T

- s ws N e

- . - -

LIvada
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ESF CROSSMHMALK

Disgrem |0  Disgrom Name
3 Enginesred Berrier System Portion [8/15/90)

Element 10 Element Name

48 Gas phase trensport through engineered barrier system and seals
49 Gas phase releases

5 Ground water transport through engineered barrier system and seals
53 Veste packege relesses

54 feterdation in sengineered barrier system ond seals

Requirement

10 Cfm
10 CfR
10 CFR
10 CFR
40 CFR
40 CFR
40 CFR

10 CFR
10 CFR
10 CFr
40 CFr
40 CFR
40 CFn

10 CFR

10 CFR

10 CFR
10 CéR
40 CFR
40 CFR
40 CFR

10 CFR
40 CFR
40 CFR
40 CFr

60.112
60.113¢a)(V)
60.133(h)
60.134(a)
191.13¢e)
191.15
191.16

60.112
60.137
60.74(b)
191.13¢0)
191.13
191.16

60.113(a)(1)
60.134(a)

60.112
60.113¢a)(1)
191.13(a)
191.15
191.6

60.112
191.13(a)
191.15
191.16

Rank
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LIviaa




ESF CROSSMALK

Risgrem [P  Pisgrom Neme
3 Engineered Barrier System Portion [8/15/90]

Element 10 Element Neme Requirement Rank

55 Ground water velocity distribution through engineered barrier system and seals
10 CFR 60.112

10 CFR 60.74(b)
40 CFR 191.13(a)
40 CFR 191.15
40 CFR 191.16

- ot b b

7 Vaste form dissolution
10 CFR 60.113(a)(1)

10 CFR 80.135¢a)(V) 2
10 CFR 60.135(0)(2)

58 Volume of water contacting waste
BCACL. 1T T237 (c) (2) 2

BCAC4.20 8438 (»)

9-0C

b1 Contsiner degredation
10 CFR 60.112

10 CFR 60.113¢a)(1)
10 CFR 60.135¢a)(1)
10 CFR 60.135(e)(2)
10 crr 60.137

10 CFR 60.74(e)

10 CFR 60.74(b)

40 CFR 191.13(a)
40 CFR 191.15

40 CFr 191.16

- - - - NN e -

62 Ground water chemistry
SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35 1

LIVIC




Lot

Disgrem 10  Rlsgram Mame

4

Scenario Portion (5/14/90)

Element 1D Elament Nome

44 Post-usste-amplacement characteristics of natural barriers

36 Post-vaste-emplacement cherscterizstion of engineered berrier system and seals
43 Pre-waste-emplacement characterization of natursl barriers
o4 Changes in stete of dispossl system

Requirement Rank

10 CFR 60.112

10 CFR 80.137

10 CFR 60.74(b)

40 CFR 191.13(s)

40 CFR 191,15

40 CFR 191,16

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35
SCA, 3.2.1

- et b bt ot s N e

10 CFR 60.112

10 CFR 60.130

10 CFR 60.133(a)(1)

10 CFR 60.133(e)(2)

10 CFR 60.135¢a)(1)

10 CFR 60.135(e)(2)

10 CFR 60.21¢c)(1)(H1)(D)
40 CFr 191.13(e)

40 CFR 191.13

40 CFR 191,16

- e s PNONN N e N -

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35 1

10 CFR 60.112

10 CFR 60.122(0)(2)

10 CFR 60.21¢c)(1)(11)(E)
10 CFR 60.74(0)

40 CfR 191.13(a)

40 CFR 191,15

40 CFR 191,16

- et e e NN e

LIvida




87

Diegrem Ip  Disgrem Neme

4

Scenario Portion (5/14/90)

67

Elemant Name

ESF repository-induced chenges

Faulting

Repository design

ESF CROSSUHALK

Requirement

10 CFr 60.112

10 CFR 60.133¢a)(1)

10 CFR 60.15¢c)(V)

10 CFR 60.21(c)( 1)1 )(E)
10 CFR 60.74(e)

40 CFR
40 CER
40 CFR

191.1%(0)
19115
191.16

SCA, Comment 123

10 CFR 960.4-2-7(d)

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35

10 CFRr
10 CFR
10 CFR
10 CFR
10 CfR
10 CFR
10 CFR
10 Cfr
10 CFR
10 CFR
10 CFR
10 CFR
10 CFn
10 CER
10 CfR
10 CFR
10 CFR
10 CFR
L0 CiRr

60.112
60.122¢a)(2)
60.130
60.131(b)
60.133(a) (V)
60.133(e)(2)
60.133(b)
60.133(e)(1)
60.133(e)(2)
60.133(1)
60.133(9)
60.133(h)
60.133¢t)
60.134(a)
60.137
80.2%(c) (Vi )(E)
60.21(c)()
60.74(0)
191.13¢e)

Rank

BN ot ot e bt AN e s s

-t NN N e A et et e s A N e NN N e

Livdd




6-OC

Pisgrem 10
4

Disgrom Name

scenario Portion [5/14/90})

Element Nome

ESF configuration

ESF

CROSSWUALK

Requirement

40 CFR
40 CFR

191.15
191.16

10 CFR 60.112

10 CFR
10 CFR
10 CFr
10 CFR
10 CFR
10 CFR
10 cFr
10 CFR
10 CFR
10 cFn
10 CFm
10 cFr
10 CFR
10 CFr
10 Cfr
10 CFR
10 CFr
10 CFR
10 CFR
10 CFR
10 CFR
10 CFR
40 CFR
40 CFR
40 CFR
SCA, 2.
SCA, 3.
SCA, 3.
SCA, 4.

60.113(e)(2)
60.122(a)(2)
60.130

60.131(b)
60.133¢a)(1)
60.133(e)(2)
60.133(b)
60.133(¢e)(1)
60.133(e)(2)
60.133¢1)
60.133(g)
60.133(M)
60.133(1)
60.134(e)

60,137
60.15¢c) (V)
60.15(c)(2)
60.15¢(c)(3)
60.15(c)(4)
60.21(c)( 1) il (E)
60.21¢c)(11)
60.74(»)

191.13(e)

191,15

191,16

2.3, 3.7.1(2), 4.1, Comment 35
2.1

7.12), 4.1 0bj. 1
1 0bj. ¥, 3rd bullet ftems { and

Rank

- o s e NN e ot mt e P e N e oms om ome B o N e NN = -

Lavid




01-0¢

Pisgrem 10
4

ESF CROSSMWALK
rom Hame
Scenario Portion (5/14/90)
Element 1D Eloment Name
T4 Main Test Level location
23 ESF connection wuith repository
16 Nature and extent of Calico Hills penetration
114 fluld snd materisl usage
s ESF construction method
”» Extent of exploratory drifting st the repository horlzon
80 ESF access
a3 ESF access location

Requi rement

SCA, 3.2.1

10 CFR 60.15¢c)(1)

10 CFR 60.15¢c)(1)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)

10 CFR 60.15(c)(1)
10 CFR 60.15(c)(4)
SCA, Comment B89
SCA, Question 55

10 CFR 60.15¢c)(1)
10 CFR 80.15(c) (&)
SCA, Cosment 57

10 CFR 60.15¢c)(Y)
10 CFR 60.15(c)(4)
SCA, 3.2.1

10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)
10 CFR 60.74(a)

10 CFR 60.15(c)(3)

Rank

~N AN e o

LIviad




11-07

Qisgrem 10  Disgrem Wame

4

scerarlo Portion (5/14/90)

Element 1D

a7

Element Name

Repository construction method

Areal power density

Vaste age

Mumber snd types of sccesses

Repository location

Rock support system

Repository configuretion

Chenge in water table level

ESEF

CROSSWALK

Requirement

10 CFR 60.133(f)

10 CFR 60.133(1)
10 CFR 60.74(a)

10 CFR 60.74(e)

10 CFR 60.15(c)(2)

10 CFR 60.133(a)(1)

10 CFR 60.133(e)(1)
10 CFR 60.133(e)(2)

10 CFR 60.112

10 CFR 60.133(¢a)(1)
10 CFR 60.15(c)(3)
10 CFR 60.21(c)( 1Y)
40 CFR 191.13(s)
40 CFR 191,15

40 CFR 191,18

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35

Rank

- eat amt P o wt s

Livida




rA808 4

plegrom |D  Disgrem Neme
S Rediological Varker Health [5/14/90)

Element (D Element Neme

3 Vorker populetion dose from accidents
b Drift collapse

8 Frequency of collepse

10 Transporter collisfon/fire exposure

Qisgrem |0  DRisgrem Neme
é Rediological Public Nealth [6/18/90)

Element 1D Element Name

3 Public populstion dose fram accidents

8 frequency of collapse

ESF

CROSSWALK

Requirement

10 CFr 60.111(e)
10 CFR 60.135¢a)(1)
10 CFR 60.135(8)(2)
10 CFR 60.74(w»)

40 CFR 191.13(s)
40 CFR 191.15

A0 CFR 191.16

10 CFR 960.5-2-9%(d)

10 CFR 960.5-2-11(d)
10 CFR 960.5-2-9(d)

DOE Order 6430.1s 0110-6.2

Requirement

10 CFR 60.111(a)

10 CFR 60.135(¢e)(1)
10 CFr 80.135(e)(2)
10 CFR 60.74()

40 CFR 191.13(s)
40 CFR 191.15

40 CfR 191.16

9A rEn i €N e

Rank

P e Y Y

Rank

-—- - -naN

Livid




€1-0¢

ESF CROSSMALK

Disgrem 10  Disgrem Mame
6 Rediological Public Health [6/18/90)

Element 1D Element Nome

10 Transporter collision/fire exposure

isgr Disgram Name
4 sornwrediotogical Worker Sefety (5/14/90)

Element 10 Element Neme

S Hazard (fatalities/men-hour)

7 Other hazard (fatalities/men-hour)

8 Horizontal openings

o . Rewp (Tunnel Boring Machine)

10 Vertical shaft

14 nining technique (Tunnel Boring Nachine/drilt and blast)
22 Horizontel openings

Requirement

DOE Order 6430.1s 0110-6.2

Requirement

10 CFr 60.133(e)(2)
10 CFR 960.5-2-9(d)

DOE Order 6430.1s 0110-6.2

10 CFR 60.15(c)(2)
10 CFR 60.15(c)(3)

10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)

10 CFR 60.15(c)(2)
10 CFR 60.15(c)(3)

BCAC4. AT T237 () (2)
BCACL .20 8438 (a)

10 CFR 60.133(e)(2)

"10 CIR 60.15(c)(2)

10 CFR 60.15(c)(})

Rank

Rank

Livid




#1-0C

Risgres [0

plagrem 10
10

Qiagrom Neme

ESF CROSSMALK

Moncadiological Vorker Safety [5/14/90)

2%

¥

40

42

43

Diggrem Name

Element Nome

Ramp (Tunnel Boring Machine)

Vertical shaft

Orientation with respect to natural rock stratigraphy snd structure

Ventilation system design

Naterials handling system

Muber of remps snd/or shafts

Total System Life Cycle Cost (8/1/90)

Element 1D

"%

Element Neme

ESF cost

Requirement

10 CFR 60.133(e)(2)
10 CFR 60.15(c)(2)
10 CFRr 60.15(c)(4)

10 CFR 60.133(e)(2)
10 CFR 60.15(c)(2)
10 CFR 60.15¢c)(3)

10 CFr 960.5-2-11(d)

10 CFR 60.130
10 CFr 60.133(0)(2)
10 CFR 60.133(9)

10 CFR 60.133(Ce)(2)

30 CFR 57.11050
BCACL.20 8496 (1)

Requirement

10 CFR 60.15(c)(1)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)

Rank

Rank

LIvVia
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Risgres |0 r

ESE

CROSSHALK

n fepository Life Cycle Cost [8/1/90})

Element 10 Element Name

18 Costs of closure and decommissioning (60-70)
24 ventilation snd cooling requirements
25 Rock treatment
36 Excavation method
3 Wumber of ESF openings
67 Cost of ewplacement contsiners

pisgram 10 Plegram Name

1 ESF Cost (8/1/90}

Element 1D Element Nome

14

44

ESF cost

Niurber and tocation of underground accesses

Requirement

10 CFR 60.21(c)(11)

10 CFR 60.133(0)(1)
10 CFR 60.133(e)(2)
10 CFr 60.133(9)

10 CFR 60.133(e)(2)

10 CFR 60.133(e)(2)
10 CFR 60.133(f)

10 CFR 60.15(<c)(2)
10 CFR 60.15(c)(3)
30 CFR 57.11050
8CAC4 .20 8496 (1)

10 CFR 60.135(¢a)(1)
10 CFR 60.135¢a)(2)

Requirement

10 CFR 60.15¢c)(V)

10 CFR 60.15(c ) 2)

Rank

- o e -

Rank

LIvid




91-0¢

Disgrem |0  Plsgrom Neme
172 ESF Cost (8/1/90)
Element 1D Element Nome
45 Underground sccesses (shafts, ramps)
46 Main Test Level configuration and extent
A7 Cost of exploratory drifting
48 Schedule
50 fnstaliation of Main Test Level testing
S Extent of explorstory drifting
52 Number and duration of underground sccess testing

RO

SMA

Requirement

10 CFR 80.15(c)(3)
30 CFR 57.11050
BCAC4.20 8496 (1)

10 CFR 60.133(e)(1)
10 CFR 60.133(e)(2)
30 CFR 57.11050
BCACL. 20 8496 (i)

10 CFR 60.133(eX(D)

10 CFR 60.133(e)(2)

scA, 3.2.%

SCA, 3.7.1(2), 4.1 Obj. 1

SCA, 4.1 Obj. 1, 3rd bullet item e
SCA, 4.1 Obj. 1, 3rd bullet item h
SCA, 4.1 0bj. 1, 3rd bullet items f snd

SCA, 4.1 0bj. 1, 3rd bullet, ltem d

SCA, 3.2.1

SCA, 4.1 Obj. 1, 3rd bullet, item ¢

SCA, 4.1 Obj. 1, 3rd bullet, Item d

SCA, 3.2.1

10 CIR 60.15¢c)(V)

10 CHR 60.15(c)(2)

Rank

- o -

- N e = - N

Liviad
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plogrem 10
12

ESF CROSSWALK

Disgrem Neme
ESF Cost (8/1/90)

Element 1D Element Neme

56 Method of construction

58 Flexibitity of construction method

b1 sodificetions to Main Test Level testing
61 Adequecy of test progrem

63 Configuration of Main Test Level

Requiirement

10 CFR 60.15(c)(3)
10 CFR 60.15¢c)H(4)

10 CFR 60,133(f)
SCA, Comment 57

10 CFR 60.15¢c)(1)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(3)
10 CFR 60.13(c)(H)

SCA, 3.7.1(2), 4.1 Obj.

SCA, 3.7.1(2), Comment 82, Guestion 58,
18

SCA, 4.1 0bj. 1, 3rd bullet item e
SCA, 4.1 Obj. 1, 3rd bullet (tems { and

SCA, Comment 119

SCA, Comment 72, Question 28

SCA, 3.7.1(2), 4.1 Obj.

SCA, 3.7.1(2), Comment 82, Question 58,
18

SCA, 4.1 0bj. 1, 3rd bullet item e
SCA, &.1 0bj. 1, 3rd bullet item b
SCA, 4.1 Obj. 1, 3rd bullet items f and

Rank

P

LIvia




81-0C

Risgram D  Disgrem Neme

% Schedule p. 2 (1/74/91)

Element 1D

2

"

16

Element Neme

€ESF construction duration

Title 11 design duration

Construction method

Test program

Decommissioning end closure duration

Regulatory requirements

| 3

CROSSWALK

Requirement

10 CFR 60.15¢(c)(1)

10 CFR 60.15(c)(2)

10 CFR 60.15(c)(})

10 CFR 60.15(c)(4)

30 CFR 57.11050

BCAC.20 8496 (()

SCA, 3.7.1(2), 4.1 Obj.

SCA, 3.7.1(2), Comment 82, Ouestion 58,
18 :

30 CFr 57.11050
BCACL.20 8496 (1)

10 CFR 60.15¢c)(2)
10 CFR 60.15¢c)(4)
SCA, Comment 57

30 CFR 57.11050

BCACL, 20 B496 (1)

SCA, 3.7.1(2), Comment 82, Question 58,
118

10 CFR 60.21(c)(1V)

10 CFR 60.21¢c)(VICHI)(D)
DOE Order 5400.4 Sec. 4 item ¢
DOE Order 5480.4 Sec. S

Rank

P o ot et et e b

LIvada
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fSF CROSSMALK

piagrom [P Disgrem Name
1 13 Schedule p. 2 (1/4/91)
Element 1D Element Name Requi rement Rank

18 Calico Hills charscterization
10 CFR 60.15(c)() 1
10 CFR 60.15(c)(2) 1
10 CER 60.15(c)(4) 1

’ SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35 1

SCA, 3.2.1 1
SCA, 3.2.9 1

20 Test requirements
10 CFR 60.74(a) 1

21 Mein Test Level
SCA, 3.7.1¢2), 4.1 Obj. 1 1
SCA, 4.1 0bj. 1, 3rd bullet item h 1
SCA, 4.1 0bj. 1, 3rd bullet items ond 1
9

22 Exploratory footage
sca, 3.2.1 . 1
sCa, 3.2.1 , '
SCA, 3.7.1(2), Comment 82, Question 58, 2
118

23 Test plan
10 CFR 60.74(0) 1

e Additional requirements for NWIRB/NRC/NV testing
10 CFR 60.137 2
10 CFR 60.74(n) 1
10 CFR 60.74(b) 1
SCA, 3.2.0 1
SCA, 3.2.0 1
scA, 3.7.1(2), 4.1 0bj. 1 1
SCA, 3.7.1(2), Comment 82, Question 58, 2

1490

J1ivdd
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"

135

ESF CROSSMALK

Risgrem Name
Schedule p. 2 {1/4/91)

Element 10 Eloment Name

Fi4 Construction and test sequencing

Risgrem Neme
Probebility of Early Felse Negstive (8/14/90)

Element 1D Element Neme

e inaccurate models/analyses

3 Inaccurste date

4 tnsufficient data

é Inabiiity to obtain data to refute erronecus cbservation and interpretation
4 Non-representative date

9 Inedequate smount of data

" Inability to understend interference

12 Teat interference

Requirement

SCA, Comment 72, Question 28

SCA, 4.1 0bj. 1, 3rd bullet, Item c
Requirement

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35
SCA, 4.1 Obj. 1, 3rd bullet ltem ¢

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35

10 CFR 60.95(c)(V)
10 CFR 60.74(n)

SCA, 3.2.1

SCA, 3.2.1
SCA, Comment 72, Question 28

10 CFR 60.15(c (V)

NN rfo AN 1, L v Y

Rank

Rank

LIvada




ESF CROSSMUALK

Disgram [0  Disgrem Neme
i} Probebllity of Early Felse Negstive (8/14/90)

Element 1D Element Name Requi rement Rank

10 CFR 60.15(c)(2)
10 CFR 60.15¢c)(3)
10 CFR 60.15(c)(4)
BCACL.17 7093 (b)
BCACL .17 7094 (s)
\ BCACL .17 T237 (c) (2)
BCACL.20 8438 (o)
BCACL.20 B458 (a)
SCA, 2.7, 3.7.1(2), 4.1 0bj. 1
SCA, 4.1 Obj. 1, 3rd bullet Item &
SCA, 4.1 Obj. 1, 3rd bullet Items § snd
]
SCA, 4.1 0bj. 1, 3rd bullet, Item |
SCA, Comment 123
SCA, Guestion 5%
SCA, Guestion 60

- N AN et at N e et o et el

12-0¢

13 Test to test
SCA, 4.1 Obj. 1, 3cd bullet Item 1

SCA, 4.1 Obj. 1, 3rd bullet, Item d 2

" Adverse influence of comstruction on test
10 CFR 60.15(c)(V)

10 CFR 60.15(c)(2)
10 CFR 60.15¢c)(3)
10 CFR 60.15(c)(4)
BCACL.17 7093 (b)
BCACL. 1T 7237 (c) (2)
BCACL.20 8438 (o)
BCACA.20 B458 (o)

- s N s - b s -

16 Adverse construction sequencing )
10 CFR 60.15(c)(4) 1

114 Construction method

IN CED AN DA~ ar ANy veny e

LIvida
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Plagrem D
15

F VALK

plagrem Name ]
Probebility of Eerly Felse Negstive (8/14/90)

Element 10 Element Name

18 tnabil ity to design or condhct engineered barrier system tests
19 Inabitity to design or conduct natural barrier tests

20 Insbility to sdequetely characterize the Calico Nills unit

21 Location representativeness

22 shaft versus remp/mmber snd locstion

Requirement

BCACL.17 7093 (b)
BCACS. 17 TO9% (s)
BCACL. 17 T237 (c) (2)
BCACS.20 8438 (a)
BCAC .20 8458 (o)
SCA, Comment 57

10 CFR 60.135¢a)(1)
10 CFR 60.135(2)(2)
10 CFR 60.15(c)(V)

SCA, 3.7.1(2), Comment 82, Question 38,

118

10 CFR 60.15¢c)(V)

10 CFR 60.113(0)(2)
10 CFR 60.15(c)(1)
10 CFR 60.15(c)(4)
10 CFR 60.74(8)
sca, 3.2.1

10 CFR 60.15(c)(3)

10 CFR 60.133(e)(2)

10 CFR 60.15(c)(1)

10 CFR 60.15(c)(})

10 CFR 60.2V¢c)(1)(11)(D)
30 CFR 57.11050

BCACL. 20 B496 (1)

Ronk

- o s A e e

- m e, - N NN

- ar Py s b e
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€0t

ESF CROSSMALK

pisgrem |p  Disarem Neme

15 Probability of Early False Negative 18714/90)
Element D Element Neme Requi rement Rank

23 Repository horlizon elevation

10 CFR 60.113(a)(2) 1
25 Poor timing of test

SCA, 4.1 Obj. 1, 3rd buttet, ltem c 2
26 inability to adequetely characterize rock units above Calico Hills )

10 CFR 60.74(a) 1
rig option requires changing test configuration

10 CFR 60.15¢(c)(4) 1
28 Inadequate duration for esrly tests .

SCA, Comment 119 1

SCA, Question 59 P4

Risgrem [P  Risgrem Name
16 probabil ity of Late False Negative-p. 1 (8/14/90}
Element 1D Elemant Name Requirement Rank

2 Ineccurate sodels/analyses

SCA, 2.2.3, 3.7.1(2), 4.1, Conment 35 1
3 Inaccurate deta

SCA, 2.2.3, 3.7.1(2), 4.1, Conment 35

SCA, 4.1, 3rd bullet ftem e 2
4 Insufficient date

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35 1

SCA, Comment 72, Question 28 1
[ Inability to obtain date to refute erroneous observation snd interpretation

10 CHR 60.15(c1(V) '

10 CFR 60.74(n) 1

JIviad




$T-OC

Risgrem [
1

ESFE CROSSUALK

Disgrem Neme
Probebility of Late False Negative-p. 1 [8/14/90)

Element 1D Element Name

7 Non-representative data
!
8 Insbility to satisfy add. information needs beyond those obtained from 35 tests
9 Inadequate amount of deta
" Inability to understand interference
12 Test interference
13 Test to test

Requiirement

SCA, 3.2.1

10 CER 60.15¢c)(1)
10 CFR 60.74(0)

sca, 3.2.1

10 CFR 60.15(c)(1)

10 CFR 60.15¢c)(V)

10 CFR 60.15(c)(2)

10 CFR 60.15(c)(3)

10 CFR 60.15(c)(4)

BCACL. 1T 7093 (b)

BCACA 1T TO% (o)

BCACS. 1T T237 (c) ()

BCAC4.20 8438 (e)

BCAC4.20 8458 (a)

SCA, 2.7, 3.7.1(2), 4.V Obj. 1
SCA, 4.1 Obj. 1, 3rd bullet, ltem |
SCA, 4.1, 3rd bullet item &

SCA, 4.1, 3rd bullet ftems f and @
SCA, Comment 123

SCA, Question 55

SCA, Question 60

SCA, 4.1 0bj. 1, 3rd bullet, Item d
SCA, 4.1, 3rd bullet ltem e

Rank

AN RN AR e NN e ek ot N et e et w wh ws
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plegrem [p  Disgrem Neme
: 16 Probebility of Late False Negative-p. 1 (8714790)

Y A0 4

Element 1D

"%

7

18

19

ESFE _CROSSUALK

Element Name

Adverse influence of construction on test

Adverse construction sequencing

Construction method

tnability to design or conduct engineered barrier system tests

tnabil ity to design or conduct natural barrier tests

Requirement

10 CFR 80.15(c)(1)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(3)
10 CFR 60.15(c)(4)
BCAC4.17 T093 (b)
BCAC4. 1T TO9% (»)
BCACL. 1T T09% (=)
BCACA .17 T237 (c) (2)
BCACL.20 8438 (e)
BCACL.20 8458 (s)

10 CFR 60.15(c)(4)

10 CFR 60.21(cH(1)(11)(D)
BCACL. 17 T093 (b)
BCACL. 1T TO94 (w)
B8CACL. 17 7237 (c) (D)
BCAC4.20 8438 (8)
BCAC4.20 8458 (»)

SCA, Comment 57

10 CFR 60.135Ca)(1)

10 CFR 60.135(8)(2)

10 CER 60.15(c)(1)

SCA, 3.7.1(2), Comment 82, auestion 56,
18

10 CFR 60.15¢c)(1)

Ronk
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16

7

RO ALK

Risgrom Name
Probebitity of Late False Negative-p. 1 [8/14/90)

Element 1D Element Neame

25 Poor timing of test
26 Insufficient sbility to change and expend testing program
27 Option requires changing test configuration

Risgrem Name

Probebility of Late False Negative, p. 2 18714790}

Element 10 Element Name

20 tnebility to sdequately cheracterize the Calico Hills unit
4 Location representativeness

r7J shaft versus romp/mmber snd location

23 Repository horizon elevation

Requirement

SCA, 4.1 0bj. 1, 3rd bullet, Itemc

10 CFR 60.15¢c)(1)
10 CFR 60.74(s)

10 CFR 60.15(c)(4)

Requirement

10 CFR 60.113(a)(2)
10 CFR 60.15¢c)(V)
10 CFR 60.15¢c)(4)
10 CFR 60.74(»)
SCA, 3.2.1

SCA, 3.2.1

10 CFr 60.133(e)(2)

10 cfrr 60.15¢c)(1)

10 CFR 60.21(c)(1)(11)(D)
30 CFR 57.11050

BCACL.20 8496 (i)

10 CFR 60.113(0)(2)

Rank

o)
Rank g

- ot o s

- et N s -




Lot

Disgram |b  Disgrem Name
114 Probability of Late False Negative, p. 2 [8/14/90)

Element 10 Element Hame

‘a guration of early tests

Disgrem J0  Qisgram Neme
18 Probabliity of Early False Positive [8/14/90]

Element 10 Element Name

2 Ineccurate models/analyses

3 Misjudged global cheracteristic

) Nissed adverse festure

3 Systematic biased data obscures problem
6 Non-representstive date

7 Inadequate amount of data

ESF

CROSSUALK

Raqui rement

SCA, Comment 119
SCA, Question 59

Requirement

scA, 2.2.3, 3.7.1(2), 4.1, Comment 35
sca, 3.2.1

10 CFR 60.15(c)(2)

10 CFR 60.122(8)(2)

10 CFR 60.15(c)(2)

ScA, 2.2.3, 3.7.1(2), 4.1, Comment 35
ScA, 3.2.1

SCA, 4.1 0bj. 1, 3rd bullet items f and

9
SCA, Obj. 1, 3rd bullet ltem e

10 CFR 60.15(c)(2)
SCA, 3.2.1

10 CFR 60.15(c)(2)
SCA, Comment 72, Question 28

Kank

Rank

- e - PN

JLAiviaa
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Disgrom Name
Probeblility of Early False Positive (8/14/90}

Element 1D Elemant Nome

8 Inadequate spatisl coverage of date

9 Experimental design error

10 Test interferences

" Precludes abitity to do realistic tests

Requi rement

10 CFR 60.15(c)(2)
10 CFR 60.15¢(c)(})
SCA, 3.2.1

SCA, 4.1 Obj. 1, 3rd bullet items f and
]

SCA, 4.1 Obj. 1, 3rd bullet, ftemc
SCA, 4.1 0bj. 1, 3rd bullet, Item d

10 CFR 60.15(c)(V)

10 CFR 60.15(c)(2)

10 CFR 60.15¢c)(3)

10 CFR 60.15(c)(4)

BCACL.1T 7093 (b)

BCACL .17 T094 (e)

BCACL.1T 7237 (c) (2)

BCAC4L.20 8438 (»)

BCAC4 .20 8458 (e)

SCA, 2.7, 3.7.%(2), 4.1 0bj.
SCA, 4.1 0bj. 1, 3rd bullet, Item |
SCA, Comment 123

SCA, Obj. 1, 3rd bullet ltem @
SCA, Obj. 1, 3rd bullet Jtems f ond g
SCA, Question 5%

SCA, Ouestion 60

10 CFR 60.15¢c)(V)

SCA, 3.7.1(2), Comment 82, Question S8,
18

SCA, Ob). 1, 3¢d bullet Item e

Rank

N R e NN N e e e A e ms ws m  ob
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ESF CROSSMALK

Risgram ID  Qisgrom Meme
18 Probebiiity of Early False Positive (8/14/90)

Element 10  Element Name Requi rement Rank

12 Construction msthod
10 CFR 60.15¢c)(V)

BCACA. 1T 7093 (b)
BCACL. 17 7094 (o)

\ BCACA .17 7237 (c) (2)
BCACL.20 8438 (»)
8CACL.20 8458 (a)
SCA, Comment 57

- ot wb N et wt a

13 Inadequate physical space
10 CFR 60.15¢c)(V)

SCA, 2.7, 3.7.1(2), 4.1 0bj. 1}
$CA, 4.1 Obj. 1, 3rd bullet item b
SCA, 4.1 0bj. 1, 3rd builet ftems f and

- ek o -

" Insbility to design or conduct natural barrier tests
10 CFR 60.15(c)(Y) 1

15 shaft versus remp/mumber and location
10 CFR 60.133(e)(2)

10 CFR 60.15(¢c)(1)

10 CFR 60.15(c)(2)

10 CFr 60.1¥5(c)(3)

10 CFR 60.21¢c)(1) (1 1)(D)
30 cra 57.11050

BCAC4.20 8496 (i)

- b N - s ws e

16 Repository horizon elevation
10 CFR 60.113(e)(2) 1

7 Location representativeness
10 CFR 60.15(c)(3) '
SCA, 2.2.3, 3.7.1(2), &.1, -Comment 35 1
sra Y121 t

LIvda
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19

ESF CROSSHWALK

plsgrem Kame
Probability of Eerly False Positive [8/14/90)

Element 10 Element Nams

18 Insbility to sdequately characterize the Calico Hills unit
21 prill and blast versus mechsnical mining
22 Inadequate duration for early tests

Qisarem Weme

Probability of Late False Positive {8/14/90)

Element 1D Eloment Name

2 inaccurate models/snalyses

3 Misjudged global charscteristic

4 Hissed adverse feature

5 Systematic biased dats obscures problem

Requi rement

10 CFR 60.113(8)(2)
10 CFR 60.15(c)(1)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)
SCA, 3.2.0

10 CFR 60.15¢c)(1)
10 CFR 60.21¢c)((11XD)

SCA, Cosment 119
$CA, Ouestion 59

Requirement

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35
SCA, 3.2.1

10 CFR 60.15(c)(2)

10 CFR 60.122(0)(2)

10 CFR 60.15(c)(2)

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35
SCA, 3.2

SCA, 4.1 0b). ¥, 3rd bullet Item e

Rank

- b ot o, -

Rank

- o - Py

JIvdd
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plsgrem |0 L2
19 Probability of Lete False Positive [8/14/90)
Element 10 Element Neme
6 Non-representative dats
7 Insdequate smount of data
8 inadequate spatisl coversge of date
9 Experimental design error
10 Test interferences

| 33

CROSSWALK

Requi rement

SCA, 4.1 Obj. 1, 3rd butlet ftems f and
]

10 CFR 60.15(c)(2)
SCA, 3.2.0

10 CFR 60.15(c)(2)
SCA, Comment 72, Question 28

10 CFR 60.15¢(c)(2)
10 CFR 60.15¢c)(3)
SCA, 3.2.1

SCA, 4.1 0bj. 1, 3rd bullet Itews f and

SCA, 4.1 Obj. 1, 3rd bullet, Itemc
SCA, 4.1 0bj. 1, 3rd bullet, item d

10 CFR 60.15(c (V)

10 CFR 60.15¢c)(2)

10 CFR 60.15¢c)(})

10 CFR 60.15(c)(4)

BCACL. 1T T093 (b)

BCACL.17 7094 (o)

BCACL. V7 7237 (c) (2)

BCAC4L.20 B4L38 (o)

BCACL .20 8458 (a)

SCA, 2.7, 3.7.1(2), 4.V 0b). 1
SCA, 4.1 0bj. 1, 3rd bullet ltem ¢
SCA, 4.1 Obj. 1, 3rd bullet ftems { and
9

Rank

- N et b PN et e s = m e
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SF RO ALK

plsgrom Name
Probebility of Late False Positive (8714790}

Element 1D Element Name

1" Preciudes sbility to do realistic tests

17 Construction method

13 Inadecuete physical spece

" Insbitity to design or conduct natural barrier tests
15 Shaft versus remp/rusber and location

Requirement

SCA, 4.1 0bj. 1, 3rd bullet, Item |
SCA, Comment 123
SCA, Question 55
SCA, Question 60

10 CFR 60.15(c)(V)

10 CFR 60.74(n)

SCA, 3.7.1(2), Comment 82, Question 58;
18

SCA, 4.1 0bj. 1, 3rd bullet Item e

10 CFR 80.15¢c)(V)
BCACL .17 7093 (b)
B8CACL. 17 TO9% (a)
BCACL. 17 T237 (c) (2)
BCAC4.20 8438 (a)
BCACL.20 8458 (o)
SCA, Comment 57

10 CFR 60.15(c)(1)

sca, 2.7, 3.7.1(2), 4.1 obj. 1

SCA, 4.1 Obj. 1, 3rd bullet item h
SCA, 4.1 0bj. 1, 3rd bullet Items f ond
9

10 CFR 60.15¢c)(1)
10 CFR 60.74(n)

10 CFR 60.133(e)(2)
10 CFR 60.15(c (V)

AN rED AN AR v T
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Risgrem |p  Disgrem Nase

[ R MALK

19 Probebility of Late False Positive 18/714/90])

Element 10

16

\ 14

2

a2

24

Element Name

Repository horizon etevation

Location representativeness

Inability to adequatety characterize the Calico Wills unit

pritll and blast versus mechenical mining

Inadequate durstion for late tests

inability to adequately charscterize the rock units sbove the Calico Rills

Requirement

10 CFR 60.15(c)(3)

10 CFR 60.21(cH(1)(11)(D)
30 CFR 57.11050

BCACL.20 8496 (i)

10 CFR 60.113¢8)(2)

10 CFR 60.15(c)(3)
SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35
SCA, 3.2.1

10 CFR 60.113(8)(2)
10 CFR 60.15¢c (V)
10 CFR 60.15(c)(2)
10 CFR 60.15(c)(4)
SCA, 3.2.1

10 CFR 60.15(c)(1)
10 CFR 60.21¢c)(1)(11)(D)

SCA, Comment 119
SCA, Question 59

10 CFR 60.15(c)(2)

Reank

- . N -

-

- ot b s -

LIvida
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pisgram 1P  Dlsgrem Name

s F ROSSM K

20 Likelihood of Construction/Operation Approval (1171790}

15

114

19

20

Element Nome

Technical confidence

Procedursl confidence

option fecilitetes tests by WRC (10 CFR 60.74(e)}

Option promotes confidence for impl. of perf. conf. plen (10 CFR 60.140-143)

Option facilitaties demonstration of compliance with [60.15(c)1-4)

Requirement

SCA, 2.2.3, 3.7.1(2), 4.1, Comment 35

SCA, 3.2.1

SCA, 3.7.1(2), Comment 62, Question 58,

SCA, 4.1 Obj. 1, 3rd bullet item ¢
SCA, 4.1 Obj. 1, 3rd bullet {tems f and

DOE Order $5480.4 Sec. & l(tem C
DOE Order S480.4 Sec. S

NUWPA Sec. 113(e)

10 cfr 60.112

10 CFR 60.113(a)(1)
40 CFR 191.13(e)
40 CFR 191.15

40 CFR 19116

10 CFR 80.74(0)

10 CFR 60.74(b)
SCA, Conment 119

SCA, Comment 72, Question 28

10 CFR 60.15(c)(Y)
10 CFR 60.15¢c)(2)
10 CFR 60.15(c)(})
10 CFR 60.15(c)(4)

Rank

- et wt

- . - -

RICA 214/
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Dliegrem Name

ESF CROSSUWALK

L ikel thood of Construction/Operation Approval (1171790}

Elament 1D

21

a2

%

Disarem Neme

option fecilitates comparative evaluation of slternstives (60.21(c)(1)(1i)(D))

option facilitates compliance with {10 CFR 60.133)

Copebility for extended-duration tests

Option allous high-level waste test

Likelihood of retrieval (8/2/90]

Element 10

Element Nome

insuf ficient technical confidence

Insuf ficient procedural confidence

!

Requirement Rank
10 CFR 68.20(c)(N)(1I)(D) 2
SCA, Comment 132 2
10 CFR 60.130 2
10 CFR 60.133(8)(1) 1
10 CFR 60.133(8)(2) 2
10 CFR 60.133(b) !
10 CFR 60.133¢eX( V) 2
10 CFR 60.133(e)(2) |
10 CFR 60.133(f) ’
10 CFR 60.133(9) |
10 CFR 60.133(h) !
10 CFr 60.133(1) 2

10 CFR 60.74(b) 1
SCA, 3.7.1(2), Comment 82, guestion 58, 2
18

fequirement Rank
10 CFR 60.133(e)(V) 2

10 CFR 60.111(b) 2

Livdad




plancen e javet (872790}
Ilﬁ‘-‘ o 1aet tawed of 7047 ‘
Requirement Rank
oment 19 Zloment Name
16 option promotes fnsufficient conf. for ispl. of pcr'f. conf. plan [60.140-143)
SCA, Comment 119 1
| SCA, Cosment 72, Question 28 1
17 Option sllows high-level ueste test
SCA, 3.7.1(2), Cosment 82, Ouestion 58, 2
118
18 Remps versus shafts
10 CFR 60.2%(c)(1)(H1)(D) 2
o 20 Copability for extended-duration tests
O SCA, Question 59 2
& Olearsm 10 Rienrem Nemg
b1 Probebility of Programatic Visbility 18/28/90)
Element 10  Element Neme Requi rement Rank
15 insufficient technical credibiiity
SCA, 2.2.3, 3.7.1(2), 4.1, Comment 3 1
SCA, 2.7, 3.7.1(2), 4.1 0bj. 1 ¥ed 1
bullet item o
SCA, 3.2.1 1
SCA, 3.7.1(2), Comment 82, Question 58, 2
s 4
SCA, 4.1 Obj. 1, 3rd bullet Item e 2
SCA, 4.1 Obj. 1, 3rd bullet Item h 1
SCA, 4.1 0bj. 1, 3rd bullet ltems f and 1
9

7 Unclear evidence of information gathering for
: SCA, 2.2.3, 3.7.1(2), 4.1, Comment 33 1

Lvid
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HANDOUT

10CFR60 LIST OF
APPLICABLE REQUIREMENTS IN ESFDR

(APPENDIX F1, F2, & F3)

(CROSSWALK IS IN YOUR HANDOUT)

DESPTIEP. 126/8 23 U1
.




5.3 HANDOUT - LIST OF 10CFR60 REQUIREMENTS
EXTRACT FROM APPENDIX F1 F2 AND F3 OF THE ESFDR

10CFR60 Quote

10CFR60.15(b)
10CFR60.15(c)(1)
10CFR60.15(c)(2)
10CFR60.15(c)(3)
10CFR60.15(c)(4)
10CFR60.74(a)
10CFR60.74(b)
10CFR60.130
10CFR60.131(b)(9)
10CFR60.133(a)(1)
10CFR60.133(a)(2)
10CFR60.133(b)
10CFR60.133(d)
10CFR60.133(6)(2)
10CFR60.133(f)
10CFR60.133(i)
10CFR60.134(a)
10CFR60.134(a)(2)
10CFR60.134(b)
10CFR60.137

Sections N Verbatum

10CFR60.21
10CFR60.72
10CFR60.112
10CFR60.122
10CFR60.122(c)(1)
10CFR60.141 & 142

Sections Addressed

During Title il

10CFR60.4
10CFR60.16
10CFR60.17
10CFR60.21
10CFR60.24(a)
10CFR60.111(a)
10CFR60.111(b)
10CFR60.112
10CFR60.113(a)
10CFR60.113(b)(2)
10CFR60.113(b)(3)
10CFR60.113(b)(4)
10CFR60.122
10CFR60.131(a)
10CFR60.131(b)
10CFR60.133(c)
10CFR60.133(g)
10CFR60.133(h)
10CFR60.140
10CFR60.141
10CFR60.142
10CFR60.143
10CFR60.151
10CFR60.152

ESFDECO 126/8-23 91
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DISCUSSION TOPICS

e KEY POINTS OF OBJECTION 1

- INTEGRATION OF TECHNICAL DATA INTO DESIGN
- POTENTIAL FOR TEST INTERFERENCES

e NRC GUIDANCE ON REGULATORY
CONSIDERATIONS IN ESF DESIGN AND
CONSTRUCTION

- COORDINATION OF ESF/REPOSITORY DESIGNS

CHNESFP2.DOE.BLANCH/8-15-91




CONSIDERATION OF
10 CFR 60 REQUIREMENTS

e PAST ESF DESIGN ACTIVITIES (TITLE |, DAA)
INCORPORATED 10 CFR 60 REQUIREMENTS
(GENERIC REQUIREMENTS DOCUMENT APPENDIX E,
TECHNICAL OVERSIGHT GROUP (TOG) REPORT)

e SCA COMMENT 128 IDENTIFIED 11 ADDITIONAL
REQUIREMENTS TO BE CONSIDERED

CHNESFP2.DOE.BLANCH/8-15-91




CONSIDERATION OF
10 CFR 60 REQUIREMENTS

(CONTINUED)

e FEBRUARY 27, 1990 (LETTER, G. APPEL TO J.
LINEHAN) - DOE PROVIDED RATIONALE FOR HOW
THESE ADDITIONAL REQUIREMENTS ARE TO BE
ADDRESSED AND COMMITTED TO CONSIDERING
THEM IN FUTURE ESF DESIGN ACTIVITIES, STARTING
WITH THE ESF ALTERNATIVES STUDY
(INCORPORATED IN WMSR VOLUME V)

e MAY 11, 1990 (LETTER, J. LINEHAN TO R. STEIN) - NRC
CONCURRED WITH DOE’S RATIONALE

e ESF REQUIREMENTS DOCUMENTS HAVE BEEN

REVISED TO REFLECT THESE REQUIREMENTS
(ESFDR)

CHNESFP2.DOE BLANCH/8-15-91




CONSIDERATION OF
10 CFR 60 REQUIREMENTS

(CONTINUED)

CONSIDERATION OF 10 CFR 60.21(c)(1)(ii)(D):

ESF ALTERNATIVES STUDY EVALUATED 15 REPOSITORY
CONFIGURATIONS (EMPHASIS ON HISTORICAL AS WELL AS
NEW REPOSITORY CONCEPTS)

52 BASIC ESF CONFIGURATIONS WERE EVALUATED

MAJOR FEATURES OF DESIGNS, INCLUDING INTERFACES
BETWEEN RESPOSITORY AND ESF, WERE IDENTIFIED

DISCRIMINATING SUBSET OF REGULATORY REQUIREMENTS
WERE USED TO DEVELOP BASIC REPOSITORY/ESF CONCEPTS

17/34 ALTERNATIVE REPOSITORY/ESF OPTIONS WERE
DEVELOPED FOR DETAILED EVALUATION

CHNESFP2.DOE.BLANCH/8-15-91




CONSIDERATION OF
10 CFR 60 REQUIREMENTS

(CONTINUED)

VARIOUS FACTORS, INCLUDING WASTE ISOLATION, WERE
CONSIDERED

AS A RESULT, FAVORABLE DESIGN FEATURES WERE
IDENTIFIED

DOCUMENTED IN ESF ALTERNATIVES STUDY REPORT
MAJOR COMPARISONS WERE CONDUCTED IN ESFAS, BUT

FURTHER EVALUATIONS ARE TO BE DONE DURING TITLE Ii
DESIGN

CHNESFP2 DOE .BLANCH/8-15-91




DISCUSSION TOPICS

e KEY POINTS OF OBJECTION 1

RATION OF 10 CFR 60 REQUIREMENTS

- POTENTIAL FOR TEST INTERFERENC

e NRC GUIDANCE ON REGULATORY
CONSIDERATIONS IN ESF DESIGN AND
CONSTRUCTION

- COORDINATION OF ESF/REPOSITORY DESIGNS

CHNESFP2.DOE.BLANCH/8-15-91




INTEGRATION OF TECHNICAL
DATA INTO DESIGN

e GENERAL PROCESS:

- SCP BASELINE IDENTIFIES NEEDED PROGRAM ACTIVITIES

- PROGRAM ACTIVITIES PRODUCE TECHNICAL DATA WHICH ARE
INCORPORATED IN THE TECHNICAL BASELINE

- A/E OBTAINS NEEDED DATA FROM THE TECHNICAL BASELINE

(RIB AND TECHNICAL REPORTS), DEFINES WHAT DATA IT WILL
USE IN BASIS FOR DESIGN DOCUMENT

e EXAMPLES:

- CONCERN THAT GEOPHYSICAL ANOMALY NEAR ES-1, ES-2
WAS NOT CONSIDERED

- IMPLEMENTATION OF DAA RECOMMENDATIONS IN ESF DESIGN

CHNESFP2.DOE.BLANCH/B- 15-91




INTEGRATION OF TECHNICAL
DATA INTO DESIGN: EXAMPLES

e EXAMPLE: CONCERN THAT GEOPHYSICAL ANOMALY
NEAR ES-1, ES-2 WAS NOT CONSIDERED

- TECHNICAL ASSESSMENT REVIEW WAS PERFORMED PER QMP
02-08; RECOMMENDATIONS WERE ENTERED INTO
COMMITMENT ACTION RESPONSE SYSTEM, TRACKED AND
CONTROLLED PER AP 1.14

- ANY CHANGES TO SCP TECHNICAL BASELINE RESULTING
FROM RECOMMENDATIONS ARE CONTROLLED BY AP 3.3Q,
e.g., SOIL AND ROCK PROPERTIES STUDY PLAN WILL
PRODUCE RELATED DATA FOR USE BY A/E IN SITING ANALYSIS
REPORT

- TAR RECOMMENDATIONS WERE ALSO ENTERED INTO ESFDR
AS REQUIREMENTS, AS APPROPRIATE (e.g., REQUIREMENTS
TO ALLOW GEOLOGIC MAPPING AT PAD EXCAVATIONS.)

CHNESFP2.DOE.BLANCH/8-15-91




INTEGRATION OF TECHNICAL
DATA INTO DESIGN: EXAMPLES

e EXAMPLE: DAA PRODUCED RECOMMENDATIONS
WHICH MUST BE FACTORED INTO ESF DESIGN

- DAA RECOMMENDATIONS REGARDING REQUIREMENTS HAVE
BEEN INCORPORATED INTO ESFDR AND ASSIGNED VIA
RESPONSIBILITY MATRIX TO VARIOUS PARTICIPANTS

- RESPONSIBLE PARTICIPANT MUST:

* TRACK RECOMMENDATION AS DESIGN INPUT
* ADDRESS/ANALYZE RECOMMENDATION DURING DESIGN

- DESIGN REVIEWS WILL VERIFY COMPLIANCE WITH
REQUIREMENTS

CHNESFP2.DOE.BLANCH/B-15-91




DISCUSSION TOPICS

e KEY POINTS OF OBJECTION 1

- CONSIDERATION OF 10 CFR 60 REQUIREMENTS
NTEGRATION OF TECHNICAL DATA INTO DESIGN

e NRC GUIDANCE ON REGULATORY
CONSIDERATIONS IN ESF DESIGN AND

CONSTRUCTION

- COORDINATION OF ESF/REPOSITORY DESIGNS

CHNESFP2.DOE.BLANCH/B-15-91




POTENTIAL FOR TEST INTERFERENCES

e TEST INTERFERENCE ANALYSIS WAS PERFORMED
FOR SCP ESF DESIGN IN SCP 8.4

e ESF ALTERNATIVES STUDY USED TEST
INTERFERENCE AS A MAJOR CRITERION FOR
EVALUATING OPTIONS. THE STUDY PRODUCED A
RECOMMENDED CONFIGURATION WITH LARGER
CORE TEST AREA

e TEST AND EVALUATION PLAN GOVERNS PLANNING,
IMPLEMENTATION, ANALYSIS OF TESTS. TEST
INTERFERENCES ARE SPECIFICALLY ADDRESSED

- AP 5.32Q (TEST PLANNING AND IMPLEMENTATION)
IMPLEMENTS THE TEST AND EVALUATION PLAN.

CHNESFP2.DOE.BLANCH/8-15-91




POTENTIAL FOR TEST INTERFERENCES

(CONTINUED)

® NRC CONCERNS ON TEST INTERFERENCE ARE
ADDRESSED VIA AP 1.14. SCP TECHNICAL SCOPE IS
CHANGED AS REQUIRED. STUDY PLANS WHICH
IMPLEMENT TECHNICAL SCOPE ARE MODIFIED VIA
AP 1.10Q

® REVISED ESF TITLE | DESIGN SUMMARY REPORT
WILL DESCRIBE THE CURRENT DESIGN/TEST LAYOUT

e DURING TITLE Il DESIGN, DOE WILL RE-EVALUATE

CORE TEST AREA FOR TEST INTERFERENCE
POTENTIAL

CHNESFP2.DOE.BLANCH/8- 15-91




DISCUSSION TOPICS

e KEY POINTS OF OBJECTION 1

- CONSIDERATION OF 10 CFR 60 REQUIREMENTS
- INTEGRATION OF TECHNICAL DATA INTO DESIGN
- POTENTIAL FOR TEST INTERFERENCES

- COORDINATION OF ESF/REPOSITORY DESIGNS

CHNESFP2.DOE.BLANCH/8-15-91




NRC GUIDANCE
(NUREG - 1439)

NRC STAFF TECHNICAL POSITION ADDRESSED:

- APPROACH FOR COMPLIANCE WITH 10 CFR PART 60

REQUIREMENTS
* ADDRESSED BY INCORPORATION OF ALL APPLICABLE PART 60
REQUIREMENTS IN REQUIREMENTS DOCUMENTS

- QUALITY ASSURANCE
* ADDRESSED THROUGH NRC ACCEPTANCE OF QA PROGRAMS AND
OBSERVATION OF AUDITS

- PLANNING AND COORDINATION OF THE ESF DESIGN AND

CONSTRUCTION WITH THE GROA DESIGN

* ADDRESSED IN ESFAS, REVISED TITLE | DESIGN STUDY, AND WILL CONTINUE
TO BE ADDRESSED DURING TITLE Il DESIGN

- CONSIDERATION OF ALTERNATIVES FOR DESIGN FEATURES

* ADDRESSED IN ESFAS, REVISED TITLE | DESIGN STUDY, AND WILL CONTINUE
TO BE ADDRESSED DURING TITLE Il DESIGN
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NRC GUIDANCE
(NUREG - 1439)

(CONTINUED)

e NRC STAFF TECHNICAL POSITION ADDRESSED:

(CONTINUED)

- EXCAVATION METHODS

* ADDRESSED IN ESFAS, REVISED TITLE | DESIGN STUDY, AND WILL CONTINUE
TO BE ADDRESSED DURING TITLE Il DESIGN

- TEST INTERFERENCE

* ADDITIONAL ANALYSES WERE CONDUCTED DURING THE REVISED TITLE | DE-
SIGN STUDY AND WILL BE CONDUCTED DURING TITLE Il DESIGN
* TESTING PROGRAM DESCRIBED IN SCPB WILL BE REVISED, AS APPROPRIATE

- ESTABLISHMENT OF RANGES OF SITE PARAMETERS

* AMOUNT OF DRIFTING HAS BEEN INCREASED TO OBTAIN MORE
REPRESENTATIVE DATA
* TESTING PROGRAM DESCRIBED IN SCPB WILL BE REVISED, AS APPROPRIATE

e DOE DESIGN ACTIVITIES ARE CONSISTENT WITH
THE INTENT OF THE NRC STAFF GUIDANCE

CHNESFP2.DOE.BLANCH/8-15-91




COORDINATION OF
ESF/REPOSITORY DESIGN

e BECAUSE OF CHANGES RESULTING FROM THE
ESFAS AND THE ESF DESIGN STUDY, CHANGES
TO THE REFERENCE REPOSITORY DESIGN
ARE PLANNED

e CONFIGURATION TO BE UPDATED TO REFLECT

- CHANGES IN REPOSITORY FEATURES
- CHANGES IN CONSTRUCTION METHOD
- REVISED INTERFACES

CHNESFP2.DOE.BLANCH/8-15-91




'COORDINATION OF
ESF/REPOSITORY DESIGN

(CONTINUED)

e OTHER AFFECTED DOCUMENTS (e.g., SCPB) WILL
BE UPDATED, AS APPROPRIATE

e TITLE Il ESF INTERFACE DEFINITION REQUIRES
SUPPORTING REPOSITORY DESIGN STUDIES
(.., ISOLATION/CONTAINMENT IMPACT
ASSESSMENTS)

CHNESFP2.DOE.BLANCH/®8-15-91




SUMMARY

e DOE HAS PROVIDED THE BASIS FOR RESOLUTION
OF OBJECTION 1 REGARDING THE DESIGN
PROCESS

e DOE HAS ADDRESSED THE SPECIFIC KEY CONERNS
IDENTIFIED IN OBJECTION 1

- THE AGREED-UPON SET OF 10 CFR 60 REQUIREMENTS ARE
BEING ADEQUATELY CONSIDERED IN ESF DESIGN

- A WORKABLE PROCESS EXISTS FOR THE INTEGRATION OF
TECHNICAL DATA INTO DESIGN

- POTENTIAL FOR TEST INTERFERENCES ARE BEING PROPERLY
EVALUATED AND CONTROLLED
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SUMMARY

(CONTINUED)

e DOE HAS IDENTIFIED SPECIFIC ACTIONS TO BE
TAKEN AS ESF DESIGN CONTINUES

- UPDATE REPOSITORY CONFIGURATION
- CONDUCT ADDITIONAL REPOSITORY DESIGN STUDIES

e THE ABOVE ACTIONS ADDRESS NRC CONCERNS
NOTED IN THE STAFF TECHNICAL POSITION
REGARDING COORDINATION OF ESF/REPOSITORY
DESIGN

CHNESFP2.DOE.BLANCH/8-15-91




CONCLUSION

ADEQUATE DESIGN CONTROL PROCESS IS
IN PLACE (MEETS QA REQUIREMENTS)

DOE READY TO PROCEED WITH TITLE Il DESIGN

DOE BELIEVES IT HAS RESOLVED NRC OBJECTION 1
REGARDING THE DESIGN CONTROL PROCESS

DOE WILL CONTINUE TO ADDRESS NRC's SPECIFIC
SCA CONCERNS DURING TITLE Il DESIGN

DURING TITLE Il PROCESS, NRC TO BE GIVEN AMPLE
OPPORTUNITY TO INTERACT AND PROVIDE
COMMENTS AND OBSERVATIONS

CHNESFP2.DOE.BLANCH/B-15-91
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IV.

AGENDA

INTRODUCTION AND OPENING REMARKS

PROJECT STATUS
ESF DESIGN, PROCESS, AND CONTROL
A. OVERVIEW
B. TITLE | DESIGN STUDY
C. TITLE Il DESIGN
D. KEY POINTS OF SCA OBJECTION |

SUMMARY REMARKS

DOE, NRC,
STATE

C. GERTZ

M. BLANCHARD
T. PETRIE

T. PETRIE

D. DOBSON

NRC, STATE,
DOE
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OBJECTIVE

PROVIDE BASIS FOR RESOLUTION OF NRC
CONCERN WITH ESF DESIGN PROCESS AND ITS

CONTROL
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ESF MISSION

PROVIDE ACCESS TO GEOLOGIC HORIZONS AT
YUCCA MOUNTAIN, SO TESTS CAN BE CARRIED
OUT IN THE "UNDERGROUND LABORATORY" TO
PROVIDE DATA TO EVALUATE THE SUITABILITY OF
THE GEOLOGIC BARRIERS TO ISOLATE WASTE
FROM THE ACCESSIBLE ENVIRONMENT AND
OBTAIN INFORMATION FOR THE DESIGN OF A
POTENTIAL REPOSITORY

NOREVRB.125.NWTRB/9-18/19-91




PROPOSED ESF DESIGN/CONSTRUCTION ACTIVITIES FY92 & 93

91 92 93

Oct Jan 1 Apr1 Jult  Oct1 Jant Apr 1 Jul 1 Oct 1
1 H | | | | ] | ]

| | 1 | I | | l |
Site Preparation Title Il Design*

Fix First
Portal Mobilization
Location
- N Site Prep Const.
Soil & Rock Surveys 92 First Portal

First Portal & Ramp Design

Shallow Drill Holes

Surface Facilities Design S

< Place Contract w/Underground
Constructor

Start Long Lead Procurement<>

As of 8/28/91 Design Electrical Power System

Remaining ESF Design Activities S

* INCLUDES e WASTE WATER DISPOSAL

e PORTAL DESIGN SUFFICIENT FOR BLASTING e POTABLE AND INDUSTRIAL WATER DISTRIBUTION

e AREA DESIGN SUFFICIENT FOR BLASTING AND SITE e ELECTRICAL SUBSTATION ENVELOPE

e GRADING ' e FACILITY LAYOUTS PEDCAFP.GERTZ2/9-9-91
e TOPSOIL AND SUBSOIL STORAGE e BUILDING ENVELOPES




PROPOSED FY92 SURFACE DISTURBING ACTIVITIES

Unsaturated Zone Inflitration (ODEX)

Natural Infiltration - 24 boreholes
Small Plot Rainfall Simulation
Large Plot Rainfall Simulation

Other Field (Trenches, Test Pits)
Midway Valley, Midway Valley
Quat. Faulting-Site Area on site, Yucca Mountain
Quat. Faulting - Region, Bare Mountain
Paleoenvironment, Nevada Test Site
Volcanic Studies, Lathrop Wells
Geophysical Studies, Yucca Mountain

Unsaturated Zone Percolation (LM-300)
J-12 Monitoring Well - 1 borehole
UZP-6 - 1 borehole

Rock Characteristics (Stratmaster) or
Unsaturated Zone Percolation (LM-300)

Soll and Rock Properties
Ramp Boreholes - 210 4

UZ Percolation
Hydrologic Research Facility - 3 Auger Holes

Ongoing Activities
Lab Analysis
Field Monitoring
UZ and SZ Sampling
Geologic Mapping, Lab Analysis
Field Monitoring (Seismic Climatology, etc.)

50 TO 200°
} 12 boreholes <= 35%'

1,100'
2,800°

250'to 1200°

40

|
91

Sep

92

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Sep

Natural Infiltration

SPRS LPRS

I | | I | ] ] ]
ZZ222222zzz2zzzzz2z2z7zzzz2z 22227272 772272 24 i

Field Work (Trenching & Test Pits)

J-12
Mon.
Well

UZP-6

] ] ] ]

0 gz gzggzgzzgzzgzgz:zA |||

IIII@

GEOLOGIC HOLE/UZ-16

Ram

HRF Holes

§ * Borehgle

ONGOING ACTIVITIES

] | 1 ] | ]

RIG WORK SCHEDULE
oz 8 Hours/Day, 5 Days/Week
[T

16 Hours/Day, 5 Days/Week
24 Hours/Day, 5 Days/Week

4 YMPO APPROVE STUDY PLAN

EE—— PREREQUISITE COMPLETION

* SCHEDULE TBD

SUDAFY9P.129/8-26-91



-@r

£ 575,000
A

"

OUTLINE OF REQIONAL
HAX{BUE FLOOD

STt T
—— =
MPROVED i - Roap

= '—un._
L
hal

OUTLINE WF REQIGKAL
NAKINUS FLGOD

EXPLORATORY STUDIES FACILITY
Proposed - General Arrangement

—— m—

-~ TRAPHIC SCALE

. o__lgdg' 2009" 3000° ..
) w1090 Y
- \\ -

]
Ni785.000

|
[

3

N - ROAD

R s

e

4
...'Qo'"

f

dhe 755,000

X3

e




EXTENSIVE MANAGEMENT AND INDEPENDENT
REVIEWS OF THE ESF TITLE | DESIGN WERE
PERFORMED, USING REVIEWERS AND OBSERVERS
FROM THE FOLLOWING OGRANIZATIONS

e OVERALL REVIEW PERIOD
- JUNE 3, 1991 THROUGH AUGUST 19, 1991

e ORGANIZATIONS PROVIDING INDEPENDENT REVIEWERS

RAYTHEON SERVICES OF NEVADA - NUCLEAR WASTE MANAGEMENT SYSTEMS -
- SANDIA NATIONAL LABORATORY MANAGEMENT AND OPERATIONS
- LOS ALAMOS NATIONAL LABORATORY - DEPARTMENT OF ENERGY -
- REYNOLDS ELECTRIC & ENGINEERING CO. PROJECT QUALITY ASSURANCE

- SCIENCE APPLICATIONS INTERNATIONAL CORP.

TOTAL NUMBER OF REVIEWERS - 70

e ORGANIZATIONS PROVIDING OBSERVERS

- DEPARTMENT OF ENERGY - U.S. BUREAU OF MINES
* YUCCA MOUNTAIN PROJECT OFFICE - MINERAL COUNTY, NV
* OFFICE OF CIVILIAN RADIOACTIVE - ESMERALDA COUNTY, NV
WASTE MANAGEMENT - WESTON
* NEVADA TEST SITE OPERATIONS - STATE OF NEVADA
- MINE SAFETY AND HEALTH - NUCLEAR REGULATORY COMMISSION

ADMINISTRATION - NUCLEAR WASTE TECHNICAL REVIEW BOARD

PEDCAFP.GERTZ/9-9-91




FOR ALL REVIEWS A TOTAL OF 1,779
COMMENTS WERE SUBMITTED
FOR RESOLUTION

FOCUS OF COMMENTS
DESIGN SUMMARY REPORT - 536
DRAWINGS - 764
SPECIFICATIONS - 101

DESIGN STUDIES - 324




COMPLETE ESF TITLE |
DESIGN PACKAGE INCLUDES
NORTH AREA
90 DRAWINGS
SOUTH AREA

111 DRAWINGS

DESIGN TRADE STUDIES

10 FOR NORTH AREA
9 FOR SOUTH AREA

103 OUTLINE SPECIFICATIONS

6 ESF/REPOSITORY INTERFACE DRAWINGS

PEDCAFP.GERTZ/9-9-91




SUMMARY

e ADEQUATE DESIGN CONTROL PROCESS IS
 IN PLACE (MEETS QA REQUIREMENTS)

- APPROACH FOR COMPLIANCE WITH 10 CFR PART 60
REQUIREMENTS

- QA

- PLANNING AND COORDINATION OF THE ESF DESIGN AND
CONSTRUCTION WITH THE GROA DESIGN

- CONSIDERATION OF ALTERNATIVES FOR DESIGN FEATURES

- EXCAVATION METHODS

- TEST INTERFERENCE

- ESTABLISHMENT OF RANGES OF SITE PARAMETERS

e DOE READY TO PROCEED WITH TITLE Il DESIGN
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SUMMARY

(CONTINUED)

e DOE BELIEVES IT HAS RESOLVED NRC
OBJECTION 1 REGARDING THE DEIGN CONTROL
PROCESS

e DOE WILL CONTINUE TO ADDRESS NRC's
SPECIFIC SCA CONCERNS DURING TITLE 1I
DESIGN

e DURING TITLE Il PROCESS, NRC TO BE GIVEN

AMPLE OPPORTUNITY TO INTERACT AND
PROVIDE COMMENTS AND OBSERVATIONS
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