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Waste Management
0AMulb "CALL FOR PAPERS"

t Waste Management '88
February 28-March 3, 1988

Tucson, Arizona

Waste Managemew '88, the fourteenth annual WM symposium. will be held February 28-
March 3, at the Tucson Community Center, Tucson. Arizona. The conference is
sponsored by the University of Arizona, the American Nuclear Society. the Electric
Power Research Institute, the Radwaste Systems Committee of the American Society of
Mechanical Engineers and numerous commercial institutions. The topics selected for
WM '88 will have invited and contributed papers involving research, development and
operational experience in both high and low level nuclear waste management and
decommissioning. Papers concerning national and international agreements and
regulations governing these topics as well as the impact of these activities on the
environment are also solicited. Interested contributers to the meeting are invited to submit
extended summaries (in triplicate) of their contributions to the Technical Program
Chairman. M.E. Wacks (602) 621-6160, Department of Nuclear and Energy
Engineering, University of Arizona. Tucson, Arizona, 85721. by September 18. 1987.

The summaries will undergo critical technical review by the Program Advisory
Committee to determine if they meet the criteria of originality, technical content.
significance and subject The summary should be long enough to convey to the
committee the substance of your proposed paper and its meeting of the stated criteria.
Summaries with insufficient information will be rejected. Summaries submitted after due
date may not be considered.

Authors will be notified of paper acceptance by November 16, 1987. Completed papers
are required by February 1. 1988. The approved papers will be assigned to either oral or
poster sessions depending on the subject matters applicability in the selected session
objectives and author's preference. In either case the processing and publications of the
papers will be identical

General Chairman .......... ............ Roy G. Post
Technical Program Chairman ............... Morton E. Wacks
Executive Director ...................... James 0. McCray
Exhibits/Sponsor Coordinator and

Assistant General Chair .................... Mary G. White
European Coordinator ...................... Reiner Papp
Secretary ..... ................. Angie Register
Technical Editor ...................... Roy G. Post
Publications Coordinators ................... Donna McComb

& Paul Messer
LAwal Arrangements ............ Barry Ganapol
Guest Program ............ Becky Post
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i F.1,
PLEASE ATTACH THS FORM TO SUOMITTED SULIMARY

TITLE OF PAPER -.

AUTHORS

C0n0ad Swnm d Paper I I Ivted Paper ) 3 Who Invted?

TOPIC NUBER (Fromn TOP liCq - Ceck Paw Csfcbon I I HLW I > LLW I I Both HLWJULW

CORRESPONDING AUTHOR - - .- - Phoneg.......I._

Lxauranaan

Adire.

I undrsan Vt acceptance of tis Paw Aw oplsentadion rqwes an audw providedmansr1 o tin prescrdmd tom) by
f-n 1, t9s&
Sol"" Dam

TOPICS FOR PAPERS

1. Status of International Nuclear Waste Geologic Research Facilities and ALtivities
2. Public Attitudes and Polky Issues in Nuclear Waste Management
3. Soxial and &onoinic Issues in Nuclear Waste Management
4. Legal L.ibt and Institutional Issues in Nuckar Waste Management
5. Qualiy Assurance and Qualiry Control in Nuclear Waste Management
6. Peafonancr Assessmentfor Nuckar Waste Disposal
7. Environmental Sunvillancr and Impacts in Nuclar Waste Disposal
8. FederallStaellndian Tribe Issues on Nuclear Waste Storage and Disposal
9. Transponation of Nuclear Waste (Technical and Non-Tecluical Issues)

10. Industy Concerns in Nuclear Waste Managemenu
11. Implemerntationof the Low-Lewel Raiouctiv Waste Policy Act of 1980 (PL964573)

and tde Low-Level R vdioaawe Waste Pilicy Act Amendments of 1985 (PL99-240)
12. Regulaton and Licensing of LLW
13. Miwd ChemicalAndioative Waste Management
14. Remedial Action Progress
15. Monitored Petnevabie Storage - Status anu Technical Issues
16. Defense HLW and TRU Storage and Disposal (including W/PP)
17. Implementation Status of tle NWPA of 1982 (PL97-4.25
18. Hih-Level Waste Disposal Technolo~gy
19. Modeling and Risk Asessment in HLW Storage and Diposal
20. BenefjialW Uses of &tdioastive Waste
21. General

PROGRAM ADVISORY COMUITTEE

Monon E. Wacks. U of A iChairman
Harry Babad RHO
John BWoneke. ORNL HLW Proceswng'
Leo E. Borduin. LANL
Borham M. Borham. RAP
Sianley S. Bory. ANL
D.A. Brodnick. FP&L Transportation'
Robert E. Browning. USNRC. HLW Lcensing'Siting
Ausie Clement. TVA
Ron Coley. RLD Consulting. LLW LicensingiSiting*
Peter Colombo. BNL
Terry Conway. NUS
Thomas A. Cottn. JK
Julie DWAmbrosia. ASG
A. S ott Dam. 8&W
Richard Doyle. ATI
Dave Eaegess WastcChem
John Gervers l.FC
Peter Gray. SRL. reacral Wasoe Prograomns
William T. Grewory. .SME. LLW Processing,
Ed. Helminski. Radioactive Exchange
Thomas P. Hillmer. APS
Russell Jim. Yakima Ind. Nation
Clyde Jupiter. CJ. Aa.s
Myron KaczmarLv. WasteChem

S.Subgonup chair

Robert W. Kupp. Dames & Moore
Homer Lowenberg. Comnultant. LLW Ucensing/Sidng'
Charles W. Mallory. Weminghouse
Neil Norman. Bechtel
Latry C. Oyen. Sargent & Lundy. LLW PorcessingO
SJS. (Jack Parry. USNRC. HLW Licensing'Siuingy
Alex Perge. Consultant. Intematinal Programs*
Allison M. Platt. PNL HLW Processing
Russell M. Propst. Duke Power
Lawrence Ramqpofi. LLNL
Mike Raudenbush, S.M. Stollei
Lawrence Rutland. Burns & Rue
James Srahl. Weston International Programs'
John Stucker. Carner-Goble. Public Policy and Interfaces*
Ganesan Subbaraman. Rockwell
Ed. C. Tarnuzzer. Yankee Atomic
James E. Testa. ATI
Dale Uhl. EG&G. Idaho. Federal Waste Pmgrams*
L.inda 'lland. F.SA. Public Policy and Interfaces'
Ray Walton. ANL
G. Dean Weyman. VT Yankee
Robert Williams. EPRI
Donald Wtxx RHO
H Richard Yiy.himura. SNL. Transportation'
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BWIP 1989 BUDGET
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BWIP 1987 BUDGET
B/A IN MILLIONS

SITE 19.6

REPOSITORY 7.8

MASTE PACKAGE 11.6

PORSYSTEM ME.2

i i

PROGRAM MANAGEMENT 26.6

REGULATORY & INST. 17.9

EXPLORATORY SHAFT 11.4
TEST FACILITIES 4.4

B/A TOTAL= 110.6 $MIL



BWIP 1988 BUDGET J

B/A IN MILLIONS

SITE
49.7

REPOSITORY
10

REGULATORY & INST.
24.7

WASTE PACKAGE
18

SYSTEM
13.2

PROGRAM MANAGEME
24.4

TEST FACILITIES
4.7EXPLORATORY SHAFT

29

B/A TOTAL= 173.8 $MIL
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BWIP 1989 BUDGET
B/A IN MILLIONS

SITE
72.1

REPOSITORY
21.3

WASTE PACKAGE
26.1

SYSTEM
. 17.1

PROGRAM MANAGEM
30.5

.TEST FACILITIES
5.2

REGULATORY
27.5

& INST.

EXPLORATORY
77.6

SHAFT

B/A TOTAL= 277.5 $MIL



KEY BWIP BUDGET OUTLAYS
SUMMARY FOR 88

a

TOTAL

WASTE PACKAGE I
1.1

SYSTEM PA.
3.6 _

REPOSITORY PA.
0.9

'SITE PA.
1.1

N/A IN MILLIONS
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BWIP 1989 BUDGET SUBMITTAL
Budget Outlay Explanation

SYSTEMS

Total System Performance Assessment

System P.A.
Q.A. Software Documentation
Data Modeling
Pre-Closure Safety Analysis

WASTE PACKAGE

Waste Package Performance Assessment

SITE

Site P.A

Site P.A.
P.A. Model Development

REPOSITORY

Repository P.A.

Geomechanics
Seal
Pre-Closure Safety

TOTALS

GRAND TOTAL

FY 1988

3.6

0.8
1.0
0.5
1.2

1.1

1.1

0.3
0.8

0.9

0.7
0.2
.04

6.7

46.1

BUDGET OUTLAYS ($M)

FY 1989 FY 1990 FY 1991

6.3 8.3 8.5

1.5. 2.0 2.0
1.6 2.0 1.9
1.0 1.4 1.2
2.1 3.0 3.4

1.6

1.2

0.3
0.9

1.5

1.1
0.3
0.1

1
1.7 1.9 1

1.6

0.5
1.1

2.4

1.1
0.6
0.1

1.4

0.4
0.9

3.0

2.2
0.6
0.1

14.810.6 14



BWIP 1989 BUDGET
PNL OPERATING BUDGET

B/A IN MILUONS
14

12

10

61I

20.4 22.8
.. . ................................................. ......... ,- . . . .. . . .. . .. .. . . .. . .. . . .. . .. . .. . .

21.4
............................................................... . ... . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .

12.9

4.8 l

.... . I..-..
........................... .. ., ., .,.. .

- 0 0'S1fi':]E'. N

4

2

0
66 67 91 92

= SYSTEM

MII OTHER

l WASTE PACK E= SITE ER3 REPOSITORY
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JUNE 17 & 18, 1987



AGENDA

JUNE 17. 1987

INTRODUCTIONS T. KNEPP DOE-RL

RHO-BWIP

1:00 - 1:10

1:10 - 2:00PAST ACTIVITIES AND KEY RESULTS B. SAGAR

MAJOR ASSUMPTIONS

PROJECT CONTROL
SITE RELATED
WASTE PACKAGE/REPOSITORY RELATED
SYSTEM RELATED
SAFETY RELATED

J. THIES
R. ARNETT
W. TERRY
J. SONNICHSEN
J. DUKELOW

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

2:00 - 2:15
2:15 - 2:30

KEY DRIVERS BREAK 2:30 - 2:45

ISSUE RESOLUTION STRATEGIES
CODE QUALITY ASSURANCE PROCEDURES
PROJECT MILESTONES & PA LOGIC

J. THIES
J.'THIES
J. THIES

RHO-BWIP
RHO-BWIP
RHO-BWIP

2:45 - 3:00
3:00 - 3:30
3:30 - 4:00



AGENDA

JUNE 18. 1987

CURRENT WORK
SCP SECTIONS 8.2 & 8.3 THIES
PA PLAN PRODUCTION & CONTENT SONNICHSEN
PROJECT BASELINE DEVELOPMENT THIES
CODE DOCUMENTATION & QUALITY CONTROL THIES/KLINE
PREPARATION OF PERFORMANCE ANALYSIS PLANS

SYSTEMS SONNICHSEN
SITE ARNETT
WASTE PACKAGE REPOSITORY TERRY

SAFETY IMPLEMENTATION PLAN PREPARATION DUKELOW
SAFETY ANALYSIS PLANNING DUKELOW
Q-LIST DEVELOPMENT & CONTROL DUKELOW

FUTURE WORK

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-B1WIP
RHO-BWIP
RHO-BWIP

1:00
1:10
1:20
1:30
1:40

1:50
1:55
2:00
2:05
2:15
2:25

- 1:10
- 1:20
- 1:30
- 1:40
- 1:50

- 1:55
- 2:00
- 2:05
- 2:15
- 2:25
- 2:30

BREAK 2:50 - 3:300

SITE
WASTE PACKAGE REPOSITORY
SYSTEMS
PRECLOSURE SAFETY

AI3NETT
TERRY
SONNICHSEN
DUKELOW

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

BUDGET REVIEW

FY 88 ACTIVITIES KNEPP
5 YEAR FORECAST

DOE-RL 3:00 - 3:15
3:15 - 3:30
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PAST ACTIVITIES

* MODEL AND CODE DEVELOPMENT

o CODE DOCUMENTATION AND BENCHMARKING

o METHODOLOGY FOR SUBJECTIVE INFORMATION

* ANALYSIS

v



MODEL AND CODE DEVELOPMENT

* MODELS AND CODES DEVELOPED AT BWIP

- MAGIUM
- CHAINT
- PORFLO
- EPASTAT
- REPREL
- ... ETC.
- PRE- AND POST- PROCESSORS

* MODELS AND CODES ACQUIRED BY BWIP

- GEOTHER
- ABAQUS
- ANSYS
- ADINA
- ... ETC.
- PRE- AND POST- PROCESSORS

* VALIDATION EXPERIMENTS
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METHODOLOGY FOR SUBJECTIVE INFORMATION

* USE OF DELPHI TECHNIQUE

- IDENTIFICATION OF DISRUPTIVE SCENARIOS

* USE OF PROBABILITY ENCODING METHOD

- PROBABILITY DISTRIBUTIONS OF POROSITY
AND ANISOTROPY RATIO



CODE DOCUMENTATION AND BENCHMARKING

* TECHNICAL REPORTS

- PORFLO
- MAGNUM-3D
- EPASTAT
- REPREL

* USERS' MANUALS

- PORFLO
- CHAINT
- MAGNUM-2D
- MAGNUM-3D
- EPASTAT
- REPREL

* VERIFICATION AND BENCHMARKING

- PORFLO
- CHAINT
- MAGNUM-2D
- MAGNUM-3D



ANALYSIS

o ANALYSIS FOR EA

- CONTAINER LIFE

- RELEASE RATE FROM ENGINEERED BARRIERS

- PRE-EMPLACEMENT TRAVEL TIME

- CUMULATIVE.RELEASE AT ACCESSIBLE ENVIRONMENT

r



* POST EA CODE DEVELOPMENT AND ANALYSIS ACTIVITIES

- WASTE PACKAGE SENSITIVITY

- REPOSITORY SEALS SENSITIVITY

- PARTIAL DEVELOPMENT OF SYSTEM
PERFROMANCE ASSESSMENT MODEL (SPAM)

- PARTIAL DEVELOPM4ENT Of CONTAINER
CORROSION MODEL (PACLIFE)

- ENHANCEMENT OF GEOTHER MODEL

- BAYESIAN ANALYSIS OF SUBJECTIVE DATA

- BUCKLING ANALYSIS OF SHAFT LINER

- ANALYSIS OF ESF EFFECTS

- DEVELOPMENT OF A 2-D ADJOINT
SENSITIVITY CODE

- INVESTIGATION OF EOUIVALENT POROUS
MEDIUM APPROACH

- POSIrION PAPER ON DISRUPTIVE SCENARIO
ANALYSIS
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MAJOR ASSUMPTIONS

* PROJECT CONTROL

- NOA - 1
- NUREG 0856

- RHO-BW-MA-17: VOL. 1. 2, 3



.

TECHNICAL ASSUMPTIONS SITE SUBSYSTEM

o HIGH DEGREE OF HETEROGENEITY -
PROBABILISTIC APPROACH

* EQUIVALENT POROUS MEDIUM



TECHNICAL ASSUMPTIONS FOR REPOSITORY SEALS PA

* NEED TO CONSIDER COUPLED GROUNDWATER FLOW, HEAT TRANSFER
AND RADIONUCLIDE TRANSPORT

o CARBON-14 AND IODINE-129 ARE RADIONUCLIDES OF GREATEST CONCERN,
SELENIUM-79 WILL ALSO BE CONSIDERED

o CURRENT MODELS REPRESENT THE REPOSITORY DOMAIN AS A POROUS
CONTINUUM: IF SITE CHARACTERIZATION DATA INDICATE THAT LARGE
FRACTURE ZONES EXIST, THEN SUCH ZONES WILL BE INCLUDED IN
FUTURE MODELS

o CURRENT MODELS ARE BASED ON TWO-DIMENSIONAL REPRESENTATIONS OF
THE REPOSITORY SEALS: FUTURE MODELS WILL CONSIDER THREE-DIMIENSIONAL
REPRESENTATIONS

a BOREHOLE AND SHAFT/DRIFT PATHWAYS WILL BE MODELED INDEPENDENTLY
PRIOR TO ASSESSMENT OF THE ADVANCED CONCEPTUAL DESIGN



TECHNICAL ASSUMPTIONS FOR WASTE PACKAGE

a REDUCING CHEMICAL ENVIRONMENT

o UNIFORM CORROSION

* PACKING SWELLS WHEN WET TO FILL VOIDS

* DIFFUSION - DOMINATED TRANSPORT ON SCALE OF WASTE PACKAGE



REPOSITORY-RELATED TECHNICAL ASSUMPTIONS

a LINEAR-ELASTIC CONTINUOUS MEDIUM

o TEMPERATURE INDEPENDENT MATERIAL PROPERTIES

a 2-DIMENSIONAL PLANE STRAIN ANALYSES

D ISOTROPY



SYSTEM RELATED TECHNICAL ASSUMPTIONS

* DEFINE APPROACH TO SYSTEM MODEL VALIDATION

- PARTIAL VALIDATION OF COMPONENT MODELS

- PEER REVIEW OF OVERALL MODEL HIERARCHY

a REEVALUATE THE INTERACTION OF COMPONENT MODELS

- NEED TO INCLUDE MECHANISTIC INTERACTION

- APPLICATION OF CONDITIONAL PROBABILITY.

* INVESTIGATE USE OF SENSITIVITY ANALYSIS TO SCREEN DISRUPTIVE SCENARIOS

- FOCUS DISRUPTIVE SCENARIO CHARACTERIZATION ACTIVITIES

- USE OF SYSTEM MODEL TO EVALUATE IMPACTS ASSOCIATED WITH DISRUPTIVE
SCENARIOS

* DEVELOP AN APPROACH FOR USING BAYESIAN STATISTICS



.

SAFETY RELATED TECHNICAL ASSUMPTIONS

AIRBORNE RELEASES

* GROUND LEVEL RELEASE FOR SOURCE TERM FROM
REPOSITORY

* 60m STACK RELEASE FOR WASTE MANAGEMENT
BUILDINGS 1 AND 2

* UNDER ACCIDENT CONDITIONS, DESIGN AND ADMINISTRATIVE
CONTROLS WILL LIMIT DOSE TO THE MAXIMALLY EXPOSED
MEMBER OF THE PUBLIC TO < 500 mremlyr (10 CFR 60.2).

* UNDER NORMAL OPERATING CONDITIONS, THE ANNUAL
DOSE TO THE MAXIMALLY EXPOSED MEMBER OF THE PUBLIC
WILL BE A FRACTION OF THE 25 mrem (WHOLE BODY) OR
75 mrem (ANY ORGAN) (40 CFR 61, SUBPART H).



4

SAFETY RELATED TECHNICAL ASSUMPTIONS

AIRBORNE RELEASES

GRO*ND-LEWEI-RELEASE FOR SOURCE TERM FROM
REPOSITORY

* 60m STACK RELEASE FOR WASTE MANAGEMENT
BUILDINGS 1 AND 2

* UNDER ACCIDENT CONDITIONS, DESIGN AND ADMINISTRATIVE
CONTROLS WILL LIMIT DOSE TO THE MAXIMALLY EXPOSED
MEMBER OF THE PUBLIC TO < 500 mremlyr (10 CFR 60.2).

* UNDER NORMAL OPERATING CONDITIONS, THE ANNUAL
DOSE TO THE MAXIMALLY EXPOSED MEMBER OF THE PUBLIC
WILL BE A FRACTION OF THE 25 mrem (WHOLE BODY) OR -

75 mrem (ANY ORGAN) (40 CFR 61, SUBPART H).



SAFETY RELATED TECHNICAL ASSUMPTIONS

* PROBABILISTIC RISK ASSESSMENT METHODOLOGY

* DOSE CALCULATIONS USING ICRP 26 AND 30

* FEDERAL AND STATE REGULATIONS IMPLEMENTING.

0 RESOURCE CONSERVATION AND RECOVERY ACT

0 COMPREHENSIVE ENVIRONMENTAL RESPONSE AND
COMPENSATION ACT

0 MINE SAFETY AND HEALTH ACT

0 TOXIC SUBSTANCE CONTROL ACT

0 CLEAN WATER ACT

0 CLEAN AIR ACT

* TO LIMIT EXPOSURES, ALARA APPLIES



a

KEY DRIVERS
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OVERVIEW

* CONCEPT OF ADDRESSING EACH ISSUE

* ALLOCATION - JUDGEMENT FOR ESTIMATING THE
AMOUNT OF TESTS

c
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BWIP SITE CHARACTERIZATION

* PERFORMANCE BASED

* ISSUES DRIVEN



ASSESS PERFORMANCE

PERFORMANCE ASSESSMENT IS THE PROCESS OF QUANTITATIVELY
EVALUATING COMPONENT, SUBSYSTEM AND SYSTEM BEHAVIOR,
RELATING TO CONTAINMENT AND ISOLATION OF RADIOACTIVE
WASTES, TO DETERMINE COMPLIANCE WITH THE NUMERICAL
CRITERIA ASSOCIATED WITH 10 CFR PART 60.

I
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LICENSING STRATEGY

* SELECT & IDENTIFY BARRIERS TO BE RELIED UPON

* ESTABLISH CRITERIA FOR ISSUE CLOSURE

* OUTLINE TECHNICAL STRATEGIES

* IDENTIFIES CRITICAL ASSUMPTIONS

* IDENTIFY INFORMATION NEEDS
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REPOSITORY PERFORMANCE CRITERIA

0 AGIOUND WATERA
CONTAINMENT TRAVEL TIMES
(10 CFR 60) (10 CFR 60)

RELEASE INT TE
.REPOSITORY | ' ACCESSIBLE

| .|ENVIRONMENT

A.(4 CFR 191)

ACCESSIBLE ENVIRONMENT



0

'9

PERFORMANCE ALLOCATION - EXPERT JUDGEMENT -
NUMBER OF TESTS

EXPERTJUDGEMENT

Ib
SITE

KNOWLEDGE
BASE

PERFORMANCE
HYPOTHESIS

MINIMUM NUMBER OF
TESTS TO

SUBSTANTIATE
HYPOTHESIS

TEST
RESULTS

I.

II
I
I
I
&- - - - - - - -i -------

I1 A

, ,

PERFORMANCE
ALLOCATION F
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4

ISSUE CLOSURE

* HOW WILL IT HAPPEN?

.. WHEN WILL IT HAPPEN?

* DYNAMIC FEEDBACK DURING TESTING

I



4

PA DEPARTMENT
SOFTWARE MANAGEMENT

* 103 POSTCLOSURE CODES INCLUDING PRE AND POST-PROCESSORS IDENTIFIED
AND INVENTORIED

* 10 POTENTIALS PRECLOSURE CODES IDENTIFIED

* CODES CONSOLIDATED INTO 61 WORKING PACKAGES WITH NEED DATES ASSIGNED

* 24 CODE CONTROL PROCEDURES IDENTIFIED; 14 COMPLETE (3/687)

* 4 DEPARTMENT DESK INSTRUCTIONS IDENTIFIED; 4 COMPLETE

* MASTER NETWORK AND GANT CHART UP ON PROJECT II

* DEPARTMENT ASSIGNMENT MATRIX IMPLEMENTED

* DOE-HQ PRAM WILL IDENTIFY MOST PRECLOSURE CODES



CODE BASELINE REQUIREMENTS
SUMMARY

1. INVENTORY

II. CHECKLIST (PMPM 14-103)

111. UPGRADE DOCUMENTATION

- TASK NOTEBOOK (PMPM 14-111)

- REQUIREMENTS DOCUMENT (PMPM 14-115)

- TECHNICAL MODEL DESCRIPTION (PMPM 14-101)

- USER'S MANUAL (PMPM 14-1 01)

IV. APPROVE DOCUMENTATION BY FINAL INTERNAL DEVELOPMENT -
REVIEW (PMPM 14-108) -

V. SUBMIT SOFTWARE TO IRM FOR CONFIGURATION CONTROL
(PMPM 14-114)
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PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL

I. INVENTORY
ALL PA HARDWARE AND SOFTWARE HAS BEEN INVENTORIED

II. CHECKLIST CODES (PMPM 14-103)

- PREPARE WRITTEN IDENTIFICATION OF DISCREPANCIES

- OBTAIN QUALITY ASSURANCE (QA) AGREEMENT ON RESOLUTION
OF DISCREPANCIES



PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

Ill. UPGRADE CODE DOCUMENTATION

MINIMAL DOCUMENTATION REQUIREMENTS FOR BRINGING EXISTING SOFTWARE
UNDER CHANGE CONTROL

EACH VERSION OF A SOFTWARE PROGRAM WILL BE REQUIRED TO HAVE CERTAIN
DOCUMENTATION DEPENDING ON THE USE OF THE OUTPUTs I.E, QUALITY LEVEL

1) TASK NOTEBOOK (PROJECT WORKBOOK PMPM 14-111)

2) REQUIREMENTS DOCUMENT (PMPM 14-115)

3) TECHNICAL MODEL DESCRIPTION (PMPM 14-123/PMPM 14-101)

4) USER'S MANUAL (PMPM 14-123/PMPM 14-101)

- PROGRAMMER'S REFERENCE SECTION

- PROGRAM OPERATION SECTION



PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

Ill. UPGRADE CODE DOCUMENTATION (CONTINUED)

1) AS A MINIMUM, THE TASK NOTEBOOK SHALL CONTAIN THE FOLLOWING:

* SOFTWARE SUMMARY (PER NUREG-0856)

* PROGRAM HISTORY INCLUDING OLD DOCUMENTATION AND ANY EXISTING
DESIGN NOTES

* STATEMENT OF WORK

* CORRESPONDENCE

- TECHNICAL
- MANAGERIAL

* PROGRAM MANAGEMENT
- ANY AVAILABLE HISTORICAL PLANS
- ANY AVAILABLE HISTORICAL SCHEDULES
- ANY AVAILABLE HISTORICALWORK.ORDERS
- PLAN FOR BRINGING PROGRAM INTO IRM COMPLIANCE
- CURRENT PLANS
- CURRENT SCHEDULES
- CURRENT WORK ORDERS

* TEST CASES

* TESTING STATUS AND RESULTS .



PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

Ill. UPGRADE CODE DOCUMENTATION (CONTINUED)

2) AS A MINIMUM THE REQUIREMENTS DOCUMENT SHALL SPECIFICALLY ADDRESS
THE FOLLOWING:

THEORETICAL BASIS

- NARRATIVE OF PROGRAM HISTORY
- REFERENCE LIST

* TRAINING REQUIREMENTS

* SECURITY REQUIREMENTS

- * QUALITY REQUIREMENTS

- CRITERIA FOR VALIDATION, VERIFICATION AND BENCHMARKING

3) THE TECHNICAL MODEL DESCRIPTION SHALL BE IN ACCORDANCE WITH SECTION B.
NUREG-0856



PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

Ill. UPGRADE CODE DOCUMENTATION (CONTINUED)

4) THE USER'S MANUAL SHALL BE COMPOSED OF TWO PARTS, A PROGRAMMER'S REFERENCE
SECTION AND A PROGRAM OPERATIONS SECTION

THE PROGRAMMER'S REFERENCE SECTION SHALL CONTAIN THE FOLLOWING:

* GLOSSARY OF TERMS

* HARDWARE DEPENDENCIES/CURRENT OPERATING ENVIRONMENT

* MODULE DESCRIPTION FOR EACH MODULE

* TREE STRUCTURE OF MODULE RELATIONSHIPS

* SYSTEM FLOW DIAGRAMS (INCLUDING ALL PRO AND POST PROCESSORS)

LISTING OF ALL MODULES ( MODULES MUST BE DOCUMENTED)

* DISCUSSION OF DATA HANDLING BY PROGRAM

* DATA FILE DOCUMENTATION

* PROGRAM IMPLEMENTATION INSTRUCTIONS
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PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

II1. UPGRADE CODE DOCUMENTATION (CONTINUED)

4) THE USER'S MANUAL SHALL BE COMPOSED OF TWO PARTS, A PROGRAMMER'S REFERENCE
SECTION AND A PROGRAM OPERATIONS SECTION

THE PROGRAM OPERATIONS SECTION SHALL CONTAIN THE FOLLOWING:

• GENERAL PROGRAM DESCRIPTION

* SPECIFIC FUNCTION DESCRIPTIONS

* ERROR HANDLING

• DATA FILES

• INPUT DATA

* SYSTEM INTERFACES

- COMMAND LANGUAGE
- DEPENDENCIES (PRE AND POST PROCESSORS)

* OUTPUT

* EXAMPLES WHICH SHOW THE RUNSTREAMS, INPUT DATA AND OUTPUT
FROM THE RUNS WITH IDENTIFYING AND DEFINING COMMENTS
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PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

IV. REVIEW AND APPROVE MODEL DOCUMENTATION FINAL
INTERNAL DEVELOPMENT REVIEW (PMPM 14-108)
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PROCESS TO BRING EXISTING PERFORMANCE ASSESSMENT (PA)
CODES UNDER INFORMATION MANAGEMENT (IRM)

CHANGE CONTROL (CONTINUED)

V. SUBMIT SOFTWARE TO IRM FOR CONFIGURATION
CONTROL (PMPM 14-114)
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AGENDA

JUNE 18. 1987

CURRENT WORK
SCP SECTIONS 8.2 & 8.3 THIES
PA PLAN PRODUCTION & CONTENT SONNICHSEN
PROJECT BASELINE DEVELOPMENT THIES
CODE DOCUMENTATION & QUALITY CONTROL THIES/KLINE
PREPARATION OF PERFORMANCE ANALYSIS PLANS

SYSTEMS SONNICHSEN
SITE ARNETT
WASTE PACKAGE REPOSITORY TERRY

SAFETY IMPLEMENTATION PLAN PREPARATION DUKELOW
SAFETY ANALYSIS PLANNING DUKELOW
0-LIST DEVELOPMENT & CONTROL DUKELOW

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

1:00 - 1:10
1:10 - 1:20
1:20 - 1:30
1:30 - 1:40
1:40 - 1:50

1:50 - 1:55
1:55 - 2:00
2:00 - 2:05
2:05 - 2:15
2:15 - 2:25
2:25 - 2:30

FUTURE WORK
SITE
WASTE PACKAGE REPOSITORY
SYSTEMS
PRECLOSURE SAFETY

BREAK 2:50 - 3:300

ARNETT
TERRY
SONNICHSEN
DUKELOW

RHO-BWIP
RHO-BWIP
RHO-BWIP
RHO-BWIP

BUDGET REVIEW

FY 88 ACTIVITIES KNEPP
5 YEAR FORECAST

DOE-RL 3:00 - 3:15
3:15 - 3:30



s

CURRENT WORK



SCP SECTIONS

8.2.2.1.1

8.2.2.1.2

8.2.2.1.3

8.2.2.1.6

8.2.2.2.1

8.2.2.2.2

8.2.2.2.3

8.2.2.2.5

8.3.2.5

8.3.3 (SUPPORT)

8.3.4 (SUPPORT)

8.3.5



PERFORMANCE ASSESSMENT

PLAN

. ,



PERFORMANCE ASSESSMENT PLAN

PURPOSE:
* A MORE DETAILED PLANNING DOCUMENT THAT COMPLEMENTS THE SCP

SECTION 8.3.5.

* OUTLINES A MULTI-YEAR (5 YEAR) PLAN FOR THE BWIP PERFORMANCE
ASSESSMENT DEPARTMENT

FORMAT:
* EXTENSIVE USE OF TABLES

* IDENTIFY MILESTONES AND DELIVERABLES

* MINIMIZE TEXT



OUTLINE OF PERFORMANCE ASSESSMENT PLAN

SECTION RESPONSIBILITY

1.0 Introduction
1.1 General Discussion

- Purpose of PAP
- Role of PAP in BWIP document hierarchy

1.2 Responsibilities
- Scope of PA activities
- Responsibilities of PA Department
and organizations

- Major PA milestones (limit to 8/group)

2.0 Resolution of Performance Issues
(Issue by Issue breakdown limit discussion of
each Issue to 1 page)

- Statement of Issue
- Approach to Issue. Resolution (summary of

of IRS)
- Analytical methodology
- Data needs

J. C. Sonnichsen

J. C. Sonnichsen
J. A. Thies

J. C. Sonnichsen
1.1, 1.2, 1.3,
1.8, 1.9

J. S. Dukelow
2.1, 2.2, 2.3,
1.7, 2.4, 2.5,
4.1

R. C. Arnett 1.6

W. K. Terry
1.4, 1.5

3.0 Special Topics
(planned studies and position papers)
* Organized and prepared by each group

4.0 Summary of Planned Activities
Present in tabular form activities, timetable,
resources, WBS derived from logics
* Organized and prepared by each group

Group Managers

Group Managers

Appendices:

A) Activity Network - summary of logics
B) Software QA .

- IRM procedures
- Plan for computer code documentation
- Verification, benchmarking

C) Code and Model Description
D) Approach to Model Validation

Group Managers
J. C. Sonnichsen

Group Managers
J. C. Sonnichsen



SCHEDULE

ACTIVITY

1. PREPARE OUTLINE

2. PREPARE EXPANDED LOGICS

3. COMPLETE DRAFT INPUT

4. COMPLETE REVISED DRAFT

5. COMPLETE FINAL DRAFT

6. COMPLETE TEXT PREPARATION

7. SUBMIT DRAFT TO DOE-RL

DUE DATE

JUNE 10, 1987

JUNE 17, 1987

JULY 3, 1987

JULY 20, 1987

AUGUST 5, 1987

AUGUST 21, 1987

AUGUST 28, 1987



s

PROJECT BASELINE

DEVELOPMENT



.

6.2. DISPOSAL SYSTEM VERIFICATION

6.2.1. PRE-CLOSURE SAFETY ANALYSIS
6.2.1.1. SAFETY ANALYSIS FOR LICENSED ACTIVITIES
6.2.1.2. SAFETY ANALYSIS FOR UNLICENSED ACTIVITIES

6.2.2. POST-CLOSURE PERFORMANCE ASSESSMENT

6.2.2.1.
6.2.2.2.
6.2.2.3.
6.2.2.4.

SITE SUBSYSTEM PERFORMANCE ASSESSMENT
ENGINEERED BARRIER SUBSYSTEM PERFORMANCE ASSESSMENT
SEALS SUBSYSTEM PERFORMANCE ASSESSMENT
GEOLOGIC REPOSITORY SYSTEM PERFORMANCE ASSESSMENT

V9
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SCP POSTCLOSURE PERFORMANCE ASSESSMENT - GEOLOGIC REPOSITORY SYSTEM

S

v
S EFINE CONCEPTUAL, MOVELS

POR LOG PPA

gDEFINE WtNOWUAL M1OGULS
POR LA FPA

IS53US DATA B311 FOR
3.1 AMALYS3

12 5ssuE cmpvUIICOOE
DO=MlUNTAr.,ON

COMPFLETIECODE Vil.
MODELVALICATIONI

DEFINE ALLOCATION
18 ETW=OLOGI AND

ALLOCArONS POX ACO

2 1 OEFINE ALLOCATIONS FOR LAD

DETRODE SCEaRI NLU CO<NDUCT FpA Pon DEIS &jA OFOFF MOMAL SCEKARJIOS

-7 DCFiNESCEMARIos 4 CONDUCT PPA POR LA AND0
FOR LCO FFA ISUECLSUE ONCETUL ODLS

20 DEFINE T HXO a DE1111 NE SIT SiFORMATION A -

CONO11CT FM FOR
SeP DESCHN33

CONOUCTSIUANALWA
28 FOR SC41NAX10 SELECTION

CONOUCTSIUAMALT59S
39 FOR LAO SILLOCArlON AMC

ISSUE IflOtUflOid SThATECV
UPDATE

42 CONDUCT WPA FOR COG AND
Ir3SjE AESOLUTION 5?RAT321
0L2DATIS

-. 141011111IMNTS FOR
SCEMAXRODEFiNiTINS

DFINE INFORMATION

DATA WISE UPORADE

BASIO ON ACD SPA

A SZ£3G.-affAXALJSIS MOR LAD

A COINWETUAL MODEL.S PON LA

AA C£O-.A .

0 DEISPA

83UREVIAflOtd:

ACO a ADVANCED CONCEPTUAL DESCHN
CIS 3DORAFT ENIRONMENTAl IMPACT ST7TUMENT
93 v EIftDRAT*RT $WdAFT
FUS a FINAL .WIRONMI!14TAL WMPACT STATUMENT
LA a UICENSE APPLICATCN
LAODa LICENSE APPCATrOR OES1O!
P

M
A a POSTCLOSURE PERPO~ljMSNCI A31ES*MENT

SCP a Sli CNARACTl~tZA TCN FL.AJ
; ?U aSINSIIIVIT11 UNCIIFTAINTT
V LuV ERIFiCATION I lsENO WA RKCSG

BAtIOMEMENT.S FOR RESEARCH® ANODESCH NFORMAT~CN

O ATA FROM AESEAR04 ASD



SCP POSTCLOSURE PERFORMANCE ASSESSMENT - ENGINEERED BARRIERS SUBSYSTEM

3 DEFINE CONCEPTUAL MODELS
FOR aCo PPA
DEFINE CONCEPTUAL MODELS
FOR LA PPA
ISSUE DATA BASE FOt
SJ ANALYSIS

12 SSUE COMPUTER COOK
DOCUMENTATION

1 COmPLtTECOOEVIl.
MODEL VAULDATION

DEFINE ALLOCATION
1S METHODOLOGfAND

ALLOCATIONS FOR ACD

21 DEFINE ALLOCAllN5 FOR LAO

DEFINE SCENARIO ANALYSM
24 KMODoLocr

27 DEFINE SCENIOS
POR UCD PPA

so OEM SCENARIOS,
FOR LA FPA

3 COtOIcTr PPA FOR
SCPoESICN

36 CONDUCT S I U ANALUSJ
FOR SCENARIO SELECTION

aSC0NOtJTSIUANALVS
9 FR W AOCTON

42 CONtXICT PPA FOM ACD

45 CONDUCT WPA MR KUI Mj HOO~vFO NAYI

48 CONDUCT PA FOR LA CoNCEPTIPAL MODELS

DEFWN WM1 SIWORMAIION A
$I EOUIMEMENTS FOR SCEIIARIODEFINIl1ON

SCENARIO DEFEIm17ONS A

S4 6E14! INF~ORMA11ON53 MAYIFOLA
54REOUIREMENT11 FOR A ESTVrAWIPOLA

AUSREVIATIONS:

ACD * ADVANCED CONCEPlUAL DESN
OES OSRA"T ENVtONUETAL IMPACT STATEMENT
n a. EILtCRATORY SHAFT
UXIS * FINAL ENVIRONMENTAL IMPACT STATEMENT

LA * LICENSE APPlUCATION
LAD a LICENSE APPUICATION DESIGN
PPa* P0STCLOSURE PERFORM ANCE ASSESSM ENT
SW a STE CHARACTERIATION4 PLAN
SlUs5SNSlTIVITY1UNCERTAINTY
VIU.Vt V1CATIONIEENCHMRXN1U

DATA BASE UWORLDE

PI EDESIONREQUIREMENTS
BASUD ON6 ACD WA

A CONCEPTUAL MODELS FOR LA

2 aU D PA

/A DEIS - PA



-S

SCP POSTCLOSURE PERFORMANCE ASSESSMENT- SEALS SUBSYSTEM

S DEFINE CONCEPTUAL MODELS
FOR ACO PPA

s DEFINE CONCEPTUAL MODELS
-FOR LA PPA

* ISUE DATA ASE FOR
SAIANALYSIS

12 I!SUE COMPUTER CODE
DOCUMENTATION

15 COMPLTE CCOE V I D
MODELVALICATION
DEFINE ALLOCATION

1 METhOOOLOGY AD
ALLOCATIONS FOR ACD

21 DEFINE AL.OCATIONS FOR LAD

24DEFINE SCENARIO ANALYSIS AMETHDOOLOGV FOR ANALTSIS24 METHOOOLOOY 45 CONDUCT PPA FOR O A OFF NORMASCEARI

27 DEFINE SCENARIOS C DCPTI
27FOR ACD PPA4 CONDUT 1PPA FPR LA ACONEP1A= UDL

30DEFINE SCENARIOS KEFIRNENWm IFORMATION

CONDUCTPPA FOR ENARbDDEFlaToIINs
33SW DESCHN DEN INOMTONSNUVITNLSIPR

52!!lIUAHA 94 REOUIREMENTS PM __

36 M_ DATA BASE UPGRADE

AssRAFnoNs:

AOD * ADVANCED CONCEPTUAL DESCO
DEIS DRAFT ENVIRONMENTAL SIPACT STAVIMENT
ES EXPLORATORY SHAFT
FEIS *FIL ENVIRONMENTAL IPACT STATEMENT
LA * LICENSE APPLCATION
LAD *ULCENSE APPLICATION DESGCH
PPA POSTLOSURE PERFORMANCE ASSESSMENT
SWP MTE CHARACTERZATIOIO PAN
S IU SENSIIIVrY I UNCERTASJTY
V I a VEIIACAlION $ EN IARKW

9 CONDUCT S/IU ANALYSI
FOR LA ALLOCAION

42 CONDUCTPPAfORACD

T DEFINE IFORMATION AND
REDESIGN REOUIREMOM
BASED ON ACO PPA

Q CONCEPTUALMODELS FRLA

A OM-SPA



SCP POSTCLOSURE PERFORMANCE ASSESSMENT - SITE SUBSYSTEM

DEFINE CONCEPTUAL MOoELS
FOR ACOP"A

6DEFIlE CONCEPTUAL MODELS
FORILA PeA

*ISSJE DATA BASE FOR
SIUAKALVW

1 2 WSuC COPUTIIIR coDs
DOCUIENTATMO
COMPLETE CODE V I I
AMOEL VALICATON
DEFD4E ALLOCATION
MS ETHODOLOGY AND
ALLOCATIONS FOR LCD

21 DElIdE ALLOCATION3 F. LAD

DEFINE SCENARIO ANALYSIS
24 UETCL

2t DEFINE SCENARIOS
FOR A00 PPA

so DEFINE SCENARIOS
30FOR LA WPA

CONDUCT PPA FM
3CP DESICN

CONDUCTS/UA L SI
Xs FOR SCENARIO SELECTICICTl ANALYSI

OONDUCTS3ILIANALYSIS
FOR LAD ALLOCATION

42 CONUCTPPA FO LCD

45 CONDUCT WPA FOR K MEIVI0 LO 5 FO

4U CONDUCTPPAVOLA CONCEPTUALMDO

DERINE SITE NORUATCli
51 REOUIREMET FORE

SCENARIO DEFEIIONS

CCFINE INFO A A WI ANALYSIS FOR LAD
REOLS6REMENTS FOR W R
DATA SASE WCRADE

b DERNEINFWRIATION AND C CUl LS FOR LA
REDESIGN REQUIEMENTS
BASED ON LCD IPA L!3 P

A OMsPA

ASRREVIATIONS:

LCD a OYVANCED CONCEP1ML DE&N
DEBS DRAFT ELNIRMOENHM PACT STATEMENT
IS a EXPLORATORY SnAFT
FE * FINAL ENVORUEMTAL IMPACT STATIKEID
LA a LICENSE APPLICATION
LAD a LICtNE APPLICATION DEsN
PM * POSTCLOSUI PERFORMANCE ASSESSMENT
CP STE CHARACTERIZATION PLAN

SlUsSENSLMVTTlINcRTANTY
VI UIVERIFICATION iNOLARIC3IO



SCIIEDULE I -5

SCP PRECLOSURE SAFETY SCHEDULE

FY 87 FY 8 FY 69 FY 90 FY 91 FY 92 FY 03 FY 94 FY95

STARTREP. REHP. I SSUE START IISSUE
SCP-CDR A 31 % II 1CD LAD LAI% * LAD

ADMINSITRATIVE AND V O I - i7 O j .C VET
PLANNING ACTIVITIES _S . T RT T coR

SI RT START SAL T

DEl'. DEF. ES IN *TAI COUPLI TE TESTIN s -- +\-- m ALT S £62 TETN

, 7 v __ _J v _-vCONl LETE
LA T STING

SAFETY PLA 7
TO DOE 1SN

SAEYPORAAFNI< T O SET P0W: 40.23 PEt ISN)_SAFETY PROGRAM PLANNING LEV L OF EFFOR (LOE)

SAFETY PROGRAM
ADMINISTRATION LOE. I __ - I-rn.
GENERAL ADMIN TRAINING fEEI_ ____ . -0LO_

J ~ LOE

TRAINING Pi ORAM PROGRAM D
DEVELOPMEF T 7 UPDATr

DEVELMENT AND IMPLEMENTATION . ° *CS)
OF SAFETY TRAINING PROGRAM rLOE

SAFEY PRGRAMIS U AS E~tIM1PLEMENT TION (0.5) i
T IS UE SSUE |

|0.5) PEAIOD0 REVISION |

r 09 A EISRT (Ons LADSAFETY PROGRAU QS 5 SMESAR 1%.%%O %%%fz~t
IMPLEMENTATION PLAN UP0A E E LO

(0.5



SCHEDULE 2

SCP PRECLOSURE SAFETY SCHEDULE
9

FY 87 FY 88 FY 69 FY 90 FY 91 FY 92 FY 93 FY 94 95

REP. AO START 4% rsuE START 30% .0% *4 ISSUEScP.CDR C CDACD DLOA CO 4wLAD 0% LAD
TOI5 S ow AD LC CD S aAD LAj

SAFETY ACTIVITIES RELATED V m i LR -_ 4 'OM LETE

TO LICENSED FACILITIES START

E | CEF. Ei IN STAR COUPDE TESTIN
rSIGN ,ALT -5 - o

-I LATEqT
.Y- 4 I -

IIOCUNENTS k PERSc I*WIP !' LDOCUMENT REVIEW

DESIGN REVIEW AND FEEDBACK

SUPPORT FOR ACD AND LAD
HOLD POINT REVIEWS

DEVELOPMENT AND UPDATE
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SCP PRECLOSURE SAFETY SCHEDULE
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SCP PRECLOSURE SAFETY SCHEDULE

SUPPORTINIG ANALYSES

* SEISMIC

* CONFINEMENT
& VENTILATION

* WASTE HANDLING

* CONTROL SYSTEUS
& ROBOTICS

* FIRE & EXPLOSION

* REPOSITORY
SACKOUT

* MISCELLANEOUS
ANALYSES

* PARTICIPATION * TENTATIVE
OFANALYSTS RESOLUllONOF
IN 30% AC ISUES 2.1.2.2.
REVIEW 23. 2.4 ANO 2.5

* PARTIPATbON * RESLTKN OF SUES
OF ANALYSTS R.I. 23.2.2. .4 AND 2.5
IN 30% LAD
REVIEW * REVEW NO

ONCUICE ON
REsowTLINOF
ISSUE 4.1

W612/7



SCHEDULE S

SCP PRECLOSURE SAFETY SCHEDULE

| FY 87 FY 88 FY 89 I FY 90 FY 01 FY 92 FY 93 _ FY 94 95
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SCHEDUE 6

SCP PRECLOSURE SAFETY SCHEDULE

FY 67 FY 88 FY 89 FY 90 FY91 j FY 92 FY 93 FY 94 95i
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REPORTING & DOCUMENTATION f I I LOE (.5)

REVIEW & OVERSIGHT f - - LOE .25)
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PERFORMANCE ASSESSMENT DEPARTMENT
FINAL INTERNAL DEVELOPMENT REVIEW SCHEDULE

v

SOFTWARE
CODE

PACKAGE
QUALITY CHECKLIST

LEVEL COMPLETED

TASK
NOTEBOOK
COMPLETED

REClUIRED
DOCUMENTS
COMPLETED

AE.AQUS
AC INA
AtwSYS
C-.AINT
C0A INT.MC
0-A.INT.MCI
C-TFLX
CC04CYL
EF ASTAT
FC3INY
FE2INV
FE2SEN
FE3 INV
FE3SEN
FE -TRA-3D
FF.4CSAM
FF.AC_CALL
GE DTHER
HEATING5
HE JTING6
HE ).GEN (PREPROCESSOR)
KE 'NUC
LI-5
MA.GNUM-2D
M4A3NUM-2D (POSTPROCESSORS)
MAG NU1-2D (PREPROCESSORS)
MA-3I4UM-3D
MfGNUM-3D (POSTPROCESSORS)
M13NUM-3D (PREPROCESSORS)
I-.i- E
NE'WORK
ONEDANT
OF:GEN2
PACL IFE

1 COMPLETE
1 COMPLETE
1 -- TBD--
1 COMPLETE
1 COMPLETE
3 COMPLETE
1 COMPLETE
3 ARCHIVED
1 COMPLETE
3 COMPLETE
1 COMPLETE
3 COMPLETE
3 08/03/87
3 06/15/87
3 06/1S/87
3 COMPLETE
3 COMPLETE
1 COMPLETE
3 COMPLETE
3 04/01/88
3 CW4PLETE
1 -- TBD--
3 COMPLETE
1 COMPLETE
3 09/15/87
3 08/31/87
1 COMPLETE
3 COMPLETE
3 COMPLETE
3 COMPLETE
3 COMPLETE
3 ARCHIVED
1 --TBD--
3 COMPLETE

--TBD--
--TBD--
-- TBD--
COMPLETE
08/01/87
08/01/87
COMPLETE
ARCHIVED
COMPLETE
06/01/87
08/01/87
06/01/87
03/01/88
03/01/88
07/15/87
--TBD--
--TBD--
09/01/87
COMPLETE
04/01/88
COMPLETE
--TBD--
--TBD--
01/15/88
03/15/88
03/15/88
COMPLETE
COMPLETE
COMPLETE
06/05/87
COMPLETE
ARCHIVED
--TBD--
COMPLETE

-- N/A--
-- N/A--
--TBD--
TECH PUB
--N/A--
--N/A--
--N/A--
--N/A--
08/14/87
--N/A--
08/01/87
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
06/30/87
--N/A--
-- N/ A--
--N/A--
TECH PUB
--N/A--
01/15/88
--N/A--
--N/A--
COMPLETE
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--lED--
--NJA--

TECHNICAL
REPORT
COMPLETED

--N/A--
--N/A--
--N/A--
--N/A--
01/08/88
01/08/88
TECH PUB
--N/A--
--N/A--
--NWA--
-N/A--
--N/A--
--N/A--
--N/A--
-N/A--
--N/A--
-- N/A--
-- N/A--
-- N/A--
--N/A--
--N/A--
--N/A--
-- N/A--
--N/A--
--N/A--
03/15/88
--N/A--
--N/A--
-- N/A--
COMPLETE*
--TBD--
--N/A--
--N/A--
--N/A--

USERS
GUIDE

COMPLETED

TECHNICAL
DESCRIPTION
COMPLETED

--N/A--
--N/A--
--TBD--
COMPLETE*
--N/A--
--N/A--
--N/A--
ARCHIVED
09/30/87
-- N/A--
11/01/87
--N/A--
--N/A--
-- N/A--
-- N/A--
--N/A--
--N/A--
09/01/88
--N/A--
--N/A--
--N/A--
--TBD--
--N/A--
COMPLETE*
-- N/A--
--N/A--
COMPLETE*
--N/A--
--N/A--
--NTA--
--N/A--
--N/A--
--TBD--
--N/A--

-- N/A--
-- N/A--
-- TBD--
08/01/87
-- N/A--
--N/A--
--N/A--
--N/A--
07/17/87
-- N/A--
08/01/87
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
09/01/88
--N/A--
--N/A--
-- N/A--
--TBD--
--N/A--
05/01/88
--N/A--
--N/A--
06/01/87
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--TBD--
--N/A--

//
//
./ /
//
1/
//
/1
/ */
//
/1
1/
//
1/
//
//
//
//
1/
/1
//
/1
//
//
/1
//
//
//
//
//
/1
//
1/
//
//

FINAL INTERNAL
DEVELOPMENT
REVIEW DATE



PERFORMANCE ASSESSMENT DEPARTMENT
FINAL INTERNAL DEVELOPMENT REVIEW SCHEDULE

SOF1W ARE
* CODE
PACKAGE

QUALITY CHECKLIST
LEVEL COMPLETED

TASK
NOTEBOOK
COMPLETED

REQUIRED
DOCUMENTS
COMPLETED

TECHNICAL
REPORT
COMPLETED

USERS
GUIDE

COMPLETED

TECHNICAL
DESCRIPTION

COMPLETED

FINAL INTERNAL
DEVELOPMENT
REVIEW DATE

PACSTAT
PATH-2D
PATH-3D
PATRAN
PCM. STAT
PDRP4
PORFLO
PORFLO-3D
PORMC-SF
PORMC-SF (POSTPROCESSORS)
PORMC-SF (PREPROCESSORS)
PORMC-SF-3D
POROC-SF-3D (AUXILLIARY CODES)
QFLUX
REPREL
REPREL (PRE/POSTPROCESSORS)
SANGPL
SANGRE
SENSPLT
SENSPLT/PORFLO (PRE/POSTPROC.)
SINDA
SPAM
TRACKER/TRAVEL
TSAP
1W ODANT
UCLA3D

1 COMPLETE
1 COMPLETE
3 COMPLETE
3 COMPLETE
1 05/29/87
3 COMPLETE
1 COMPLETE
1 COMPLETE
1 COMPLETE
3 COMPLETE
3 COMPLETE
1 03/31/88
3 07/20/88
3 COMPLETE
1 COMPLETE
3 COMPLETE
3 06/30/88
3 12/31/87
3 COMPLETE
3 COMPLETE
1 COMPLETE
1 06/08/88
1 COMPLETE
1 COMPLETE
3 ARCHIVED
3 COMPLETE

07/01/87
05/15/88
COMPLETE
-TBD--
09/01/87
06/01/87
COMPLETE
COMPLETE
09/30/87
09/30/87
09/30/88
12/31/88
12/31/88
COMPLETE
COMPLETE
COMPLETE
--TBD--
-- TBD--
06/05/87
07/31/87
05/15/87
06/08/88
07/01/87
COMPLETE
ARCHIVED
12/31/87

-N/A--
--N/A--
-- N/A--
--N/A--
09/01/88
--N/A--
09/01/87
10/01/87
09/30/87
--N/A--
--N/A--
12/31/88
--N/A--
--N/A--
TECH PUB
-- N/A--
-- N/A--
-- N/A--
-- N/A--
-- N/A--
06/30/87
06/08/88
--N/A--
12/31/87
--N/A--
--N/A--

09/15/87
05/15/88
TECH PUB
-N/A--
--N/A--
--N/A--
-- N/A--
-- N/A--
--N/A--
--N/A--
--TBD--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
--T8D--
--N/A--
-- N/A--
--N/A--

--N/A--
--N/A--
-- N/A--
--N/A--
09/01/88
--N/A--
COMPLETE*
--TBD--
09/30/88
--N/A--
--N/A--
12/31/88
--N/A--
--N/A--
TECH PUB
--N/A--
--N/A--
-N/A--
--N/A--
--N/A--
09/01/87
06/08/88
--N/A--
12/31/87
--N/A--
--N/A--

--N/A--
--N/A--
--N/A--
--N/A--
09/01/88
--N/A--
COMPLETE*
-- TBD--
09/30/88
-- N/A--
--N/A--
12/31/88
--N/A--
-- N/A--
TECH PUB
--N/A--
--N/A--
--N/A--
--N/A--
--N/A--
09/01/87
06/08/88
-- N/A--
12/31/87
--N/A--
--N/A--

1/
//
'I
//
//
1/
//
1/
1/
1/
1/
//

.1 /
1/
/1
1/
1/
1/
/1
//
//
1/
//
//
1/
//
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PERFORMANCE ASSESSMENT
CUMULATIVE SOFTWARE
DOCUMENTATION CURVE

6/8/87

4/87 5/87 1
MONTH/YEAR

PLANNED
ACTUAL -----------



s

PERFORMANCE ASSESSMENT
CUMULATIVE SOFTWARE
DOCUMENTATION CURVE

6/8/87

4/87 5/87

MONTH/YEAR
17

(PLANNED AND ACTUAL DATES FOR CHECKLISTING PA CODE PACKAGES)

PLANNED

ACTUAL -----------
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PERFORMANCE ANALYSIS

PLANS



SYSTEMS PERFORMANCE ANALYSIS PLANS

* HYDROLOGIC IMPACTS OF EXPLORATORY SHAFT CONSTRUCTION

* DISRUPTIVE SCENARIO SENSITIVITY ANALYSIS

* BARRIER SENSITIVITY STUDY



PERFORMANCE ANALYSIS PLAN

(HYDROLOGIC IMPACTS OF EXPLORATORY SHAFT CONSTRUCTION)

OBJECTIVES

* ANALYZE CHANGE IN HEAD ASSOCIATED WITH DRILLING EXPLORATORY SHAFTS

* ANALYZE IMPACTS ASSOCIATED WITH CONSTRUCTING A DRIFT CONNECTING
THE TWO SHAFTS

APPROACH

* APPLICATION OF MAGNUM-2D AND MAGNUM-3D COMPUTER CODES TO SIMULATE
CONSTRUCTION

* PUBLISHED SOURCES OF DATA WILL BE USED TO EXTENT POSSIBLE

SCHEDULE

* PHASE 1 WILL BE COMPLETED 5 MONTHS AFTER APPROVAL OF WORK PACKAGE

* PHASE 2 WILL BE COMPLETED 5 MONTHS AFTER THE COMPLETION OF PHASE 1



*

PERFORMANCE ANALYSIS PLAN
(DISRUPTIVE SCENARIO SENSITIVITY ANALYSIS)

OBJECTIVES
* ASSESS THE PERFORMANCE OF THE SYSTEM UNDER UNANTICIPATED EVENTS

AND PROCESSES. IDENTIFY PERFORMANCE THRESHOLDS

* INTERPRET RESULTS AND PROVIDE INPUT TO SITE DEPARTMENT FOR
CHARACTERIZATION OF DISRUPTIVE SCENARIOS

APPROACH
S IDENTIFY CANDIDATE PARAMETERS THAT CAN BE USED TO ASSESS

DISRUPTIVE EVENTS AND PROCESSES

* CONDUCT SYSTEM SENSITIVITY ANALYSIS TO ASSESS RELATIVE IMPORTANCE
OF PARAMETERS AND ACCEPTABLEY.RANGES OF PARAMETERS

* RELATE PARAMETER RANGE TO INITIATING EVENTS AND PROCESSES

SCHEDULE
S COMPLETE PRELIMINARY ANALYSIS 6 MONTHS AFTER APPROVAL OF WORK

PACKAGE

* DEFINE PHASE 2 ANALYSIS WITHIN 3 MONTHS AFTER PRELIMINARY ANALYSIS



S

PERFORMANCE ANALYSIS PLAN

(BARRIER SENSITIVITY STUDY)

OBJECTIVES

* EVALUATE ISSUE RESOLUTION STRATEGY ASSUMPTIONS

* EVALUATE WHAT COMBINATIONS OF PARAMETERS COMPROMISE SYSTEM
BEHAVIOR

* EVALUATE RELATIVE IMPORTANCE OF PARAMETERS AND IDENTIFY DATA
COLLECTION PRIORITIES

* . ATTEMPT TO IDENTIFY WHAT ADDITIONAL MODEL DEVELOPMENT SHOULD BE
CONSIDERED

APPROACH

* LUMPED PARAMETER APPROACH USING SIMPLIFIED ANALYTICAL EXPRESSIONS
(PHASE 1)

* COMPARISON OF RESULTS USING EXISTING SYSTEM NUMERICAL MODELS
(REPREL, EPASTAT) (PHASE 2)

SCHEDULE

S

S

COMPLETE PHASE 1

COMPLETE PHASE 2

SEPTEMBER 30, 1987
JUNE 30, 1988

OF



*

SITE PERFORMANCE ANALYSIS PLANS

* LHS PRE-TEST ANALYSIS

* GROUNDWATER FLOW SENSITIVITY TO CHANGES IN VERTICAL HYDRAULIC
CONDUCTIVITY

* GROUNDWATER FLOW SENSITIVITY TO HYPOTHETICAL TECTONIC FEATURES

* ALTERNATE GROUNDWATER FLOW CONCEPT

* EVALUATE FRACTURE FLOW VS. EQUIVALENT POROUS MEDIUM

* PASCO BASIN SCALE GROUNDWATER MODEL

a HYDROCHEMICAL MIXING MODEL

* POSSIBLE INTERFERENCE BETWEEN CONCURRENT TESTING AND DRILLING ES
THROUGH SEDIMENTS



.

LIES }PR.-TEST ANALYSI[S

OBJECTIVES:

o Predict a range of test conditions for RRL-2 LHS tests

o Demonstrate numerical model capability for interpreting LHStests

o Estimate the limits of the LHS tests to define aheterogeneous basalt system

o Preliminary evaluation of ES and ESF on LHS testinterpretation

APPROACH:

o 3D groundwater flow model of the central Cold Creek
Syncline area

o Upper Grande Ronde basalt sequence

o MAGNUM-3D finite element code

o Provision for

- high stress near the pumping well (RRL-2B)

- exploratory shaft,

- approximation of the exploratory shaft facility

o Two phases are planned.

- phase 1 provides for model set up and preliminary results

- phase 2 will provide input for LHS test design.

SCHEDULE:

Phase 1 is scheduled for completion over a period of 5-6months (September). Phase 2 has a planned 3-4 month completionschedule.



GOUNDWA TEIR F OW SvS I Tr I xV I T Y
T O' V7E2trT I C.AL T HEY D R.1AULT: I C CONDUCTI V I TY

OBJECTIVE:

Determine the sensitivity of groundwater flow to vertical
hydraulic conductivity of the basalt dense interiors

APPROACH:

o 3D groundwater flow model of the central
Cold Creek Syncline

o MAGNUM-3D computer code

o Vary vertical hydraulic conductivity

o Determine sensitivity of predicted hydraulic heads

SCHEDULE:

6 Months



GROUNDW.ATE3RX 
FLISO W SENSITIVIXTYr 

T O
HVYPOTHE1rT I CAL TE CTON I C FVEATUR:3ES

OBJECTIVE:

Determine the sensitivity of groundwater flow (and ultimatelyperformance) to tectonic faults or fractures

APPROACH:

o 2D X-sectional model of the basalt sequence
o MAGNUM-2D code - discrete line elements
o Simulate groundwater flow with cross-cutting tectonticfaults or fractures

O Tectonic fault/fracture zone characteristics to be varied:- fracture zone thickness

- fracture zone hydraulic properties
- strike and dip

- vertical and horizontal extent

SCHEDULE:

6 Months
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EQUIVALENT POROUS MEDIUM VS. FRACTURE FLOI

OBJECTIVES

* Examine the applicability of using an equivalent porous medium
(EPM) approximation in modeling fluid flow through basalt
dense interiors

e Examine the applicability of using an EPM approximation in
modeling radionuclide transport through basalt dense
interiors.

APPROACH

* For fluid flow. porous medium equivalence is established In
terms of Darcian fluxes.

* For solute transport, equivalence is established in terms of
solute travel time or residence time.

* A discrete piodel of network of conduits formed by intersecting
column-defining fracture patterns of dense interiors is used.

* MAGNUM-2D is used to simulate flow through discrete fractures.

* A particle-tracking procedure is used for advective transport
along discrete fractures.

* Both filled and unfilled fractures are considered.

* Both continuous anid discontinuous network models are
considered for flow through dense interiors.

SCHEDULE

Scheduled for completion over a period of 6 months (October 31,
1987)



IA SCO XBA SIN SC.ArILE
GnO U N ;DWATEx: FLOW MaTODE"L:

OBJECTIVE:

Plan and construct model of the regional groundwater flowregime

APPROACH:

1) Review previous studies, determine specific objectives,
prepare plan

2) Incorporate available geologic and geohydrologic
information per the regional groundwater study plan.Calibrate model and perform preliminary check-out
simulations

3) Simulation and sensitivity runs

4) Update model with new data and prepare final model
report

SCHEDULE:

1) Complete item 1 during FY 1987.

2) Complete item 2 in FY 1988

3) Complete item 3 & 4 in FY 1989



HEYnDFOCHEMMI CALL MIX I NQ MODEL

OBJECTIVES:

1) Construct preliminary model of conservative chemical
species

2) Calibrate site groundwater flow model parameters and
dispersivity to chemical measurements

3) Assist in definition of hydrochemical characterization
requirements

APPROACH:

1) Use Cold Creek Syncline Model to simulate hydraulic heads

2) Input head field to 3D transport model

3) Transport model computes groundwater velocity field

4) Select conservative chemical species (no sorption or decay)

5) Attempt to match chemistry distribution with reasonable
range of dispersivity

6) Adjust groundwater flow model parameters as needed to
obtain match with chemistry as well as head.

SCHEDULE:

1) Construct preliminary transport model 5 months

2) Complete model using current data - 6-8 months



IXMtA C TS OHF S SRT A.E:TR n HOLERS

OBJECTIVE:

Estimate the potential interference with testing in the GrandeRonde basalts and concurrent drilling of the exploratory shaftstarter holes through the suprabasalt sediments.

APPROACH:

o Supports the DOE/HQ Hydrology Task Group.

o 2-D axisymetric model to simulate the effects of
suprabasalt drilling 2 ES on basalt interbeds and
interflows.

o Range of properties and conditions

o Calibrate model against available data such as the
responses to U-Pond decomissioning.

o 3D modeling if needed to supplement the
axisymetric modeling.

SCHEDULE:

4-6 months depending on requirements of the Hydrology Task
Group



WASTE PACKAGE PERFORMANCE ANALYSIS PLANS

o CODE DEVELOPMENT AND VERIFICATION

- FOR CODES USED IN WASTE PACKAGE
PERFORMANCE ASSESSMENT

* WASTE PACKAGE ACD SENSITIVITY INVESTIGATION

o BENCH-SCALE PRETEST ANALYSIS



WASTE PACKAGE
CODE DEVELOPMENT AND VERIFICATION

OBJECTIVE:

a TO PROVIDE STATE-OF-THE-ART CODES TO ASSESS THE PERFORMANCE,
RELIABILITY, AND SAFETY OF THE WASTE PACKAGE SUBSYSTEM AND ITS
ENVIRONMENT.

* TO IMPLEMENT THE BWIP SOFTWARE QUALITY ASSURANCE PROGRAM TO THE
CODES FOR WASTE PACKAGE ANALYSIS.

APPROACH:

* DEVELOP A SET OF COMPUTER CODES IN A CONSISTENT AND COHESIVE
MANNER INSTEAD OF ONE SYSTEM CODE (SUCH AS WAPPA) TO ANALYZE THE
WASTE PACKAGE. THIS APPROACH IS DUE TO THE VERY INTRICATE PHYSICAL
AND CHEMICAL PHENOMENA AFFECTING THE WASTE PACKAGE DURING ITS LONG-
TERM BURIAL.

o BWIP's SOFTWARE QA REQUIREMENTS WILL BE RIGOROUSLY IMPLEMENTED.

SCHEDULE:

o DOCUMENTATION OF CODES IS UNDER WAY.

* COMPLETION OF DOCUMENTATION AND VERIFICATION FOR ALL CODES IS DUE
BEFORE USE TO SUPPORT LICENSE APPLICATION.
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WASTE PACKAGE ACD SENSITIVITY INVESTIGATION

OBJECTIVE:

APPROACH:

SCHEDULE:

TO FIND VARIATIONS IN WASTE PACKAGE PERFORMANCE
MEASURES IN RESPONSE TO VARIATIONS IN MATERIAL
PROPERTIES AND DESIGN PARAMETERS, FOR USE IN ACD
DESIGN PROGRAM AND RELATED TESTING.

COUPLED COMPUTER ANALYSES OF PROCESSES GOVERNING
WASTE PACKAGE BEHAVIOR.

START UPON REMOVAL OF STOP WORK ORDER. COMPLETE
BEFORE BEGINNING OF ACD DESIGN PROGRAM.
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BENCH-SCALE PRE-TEST ANALYSIS

OBJECTIVE:

APPROACH:

SCHEDULE:

TO PREDICT RESULTS OF HALF-SCALE QUALIFICATIOh4
TESTS TO GUIDE TEST DESIGN.

APPLY COMPUTATIONAL MODELS OF ALL PHENOMENA Tr.BE
MEASURED IN HALF-SCALE QUALIFICATION TESTS.

BEGIN WHEN STOP WORK ORDER IS LIFTED. COMPLETE
BEFORE 30% ACD.



REPOSITORY/SEALS PERFORMANCE ANALYSIS PLANS

* GEOMECHANICS MODELS OF REPOSITORY OPENINGS

* VERIFICATION AND BENC11MARKING OF GEOMECHANICS CODES

o REVISED DRIFT SEALS SENSITIVITY STUDIES

* NONLINEAR THERMOMECHANICAL PARAMETRIC SENSITIVITY STUDIES



GEOMECHARICS MODELS OF REPOSITORY OPENiINGS:

NONLINEAR THERMOMECHANICAL PARAMETRIC

SENSITIVITY STUDIES

OBJECTIVE:

APPROACH:

SCHEDULE:

TO DETERMINE SENSITIVITY OF STRUCTURAL PERFORMANCE
MEASURES TO VARIATIONS IN BASALT PROPERTIES AND
REPOSITORY GEOMETRY.

USE ABAQUS FINITE-ELEMENT CODE. VARY ONE PROPERTY
OR DIMENSION AT A TIME OVER RANGE OF INTEREST,
WHILE HOLDING OTHERS CONSTANT. OBTAIN SENSITIVITY
COEFFICIENTS.

COMPLETION 12 MONTHS AFTER RESTART. SUBMIT
QUARTERLY STATUS REPORTS.
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VERIFICATION AND BENCHMARKING OF GEOMECHANICS CODES

OBJECTIVE: TO QUALIFY ABAQUS AND ADINA FOR USE IN QA-1 ANALYSES

APPROACH: FOR EACH CODE,

o PREPARE USER REQUIREMENTS DOCUMENT

o PERFORM ACCEPTANCE TESTING OF ALGORITHMS IN CODE

* PERFORM VALIDATION TESTING OF SPECIFIC MODELS

SCHEDULE: COMPLETION 14 MONTHS AFTER RESTART



REVISED DRIFT SEALS SENSITIVITY STUDY

OBJECTIVE

EVALUATE SENSITIVITY OF REPOSITORY SEALS PERFORMANCE TO
VARIATIONS IN UNCERTAIN AND/OR DESIGN-CONTROLLABLE PARAMETERS

APPROACH

TWO-DIMENSIONAL PHENOMENOLOGICAL MODEL CONSIDERING COUPLED
GROUNDWATER FLOW, HEAT TRANSFER AND RADIONUCLIDE TRANSPORT

SCHEDULE

- START ANALYSIS ON AUGUST 1. 1987

- SUBMIT SUPPORTING DOCUMENT FOR REVIEW BY MARCH 31. 1988



40

SAFETY

IMPLEMENTATION

PLAN
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SAFETY IMPLEMENTATION PLAN

PURPOSE

PROVIDE BASALT WASTE ISOLATION PROJECT (BWIP)
PLANNING, DOCUMENTATION, AND EVALUATION AS REQUIRED
BY ANNEX Illb (SAFETY PLAN) OF DOE ORDER 4700
"PROJECT MANAGEMENT PLAN"

THE IMPLEMENTATION PLAN:

* ESTABLISHES RESPONSIBILITIES FOR ACTIONS REQUIRED
BY THE ORDER

* DETERMINES ORGANIZATIONAL RESPONSIBILITY FOR
IDENTIFIED ACTIONS

* PROVIDES A SCHEDULE & MILESTONES FOR COMPLETION
OF REQUIRED ACTIONS



a

SAFETY IMPLEMENTATION PLAN

STATUS

* DRAFT SAFETY PLAN ISSUED OCTOBER 1986

* REVISION AND UPDATE SCHEDULED TO BE COMPLETED
JULY 1987

* IMPLEMENTATION SEPTEMBER 1987

*
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SAFETY ANALYSIS

PLANS



SAFETY ANALYSIS PLAN

STATUS

* PRELIMINARY 0-LIST PREPARED BASED UPON "GUIDANCE
FOR DEVELOPING THE SCP - CONCEPTUAL DESIGN REPORT
AND SCP 0-LISTS". DOCUMENT PREPARED BY WESTON.

* GUIDANCE PROCEDURES ARE BEING PREPARED BY
PRECLOSURE RISK ASSESSMENT METHODOLOGY (PRAM)
TO DEVELOP A COMMON METHODOLOGY FOR PRECLOSURE
ANALYSES AT THE THREE CANDIDATE SITES.

* SCP SECTIONS FOR PRECLOSURE RADIOLOGICAL SAFETY
ARE BEING DEVELOPED.

* PERFORMANCE CONFIRMATION AND MONITORING
PROGRAM IS BEING INTEGRATED.
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SAFETY ANALYSIS PLAN

OBJECTIVE

* CONDUCT ANALYSES THAT PROVIDE DESIGN RECOMMENDATIONS
THAT WILL REDUCE THE PROBABILITY AND CONSEQUENCES
OF OFF-NORMAL EVENTS AND UNUSUAL OCCURENCES

* PROVIDE SAFETY ANALYSIS DATA FOR THE ADVANCED
CONCEPTUAL DESIGN (ACD) AND LICENSING APPLICATION
DESIGN (LAD) THAT WILL DEMONSTRATE COMPLIANCE WITH

A) 10 CFR 60.21 (C), 40 CFR 191 AND 10 CFR 960

B) PART II - SAFETY ANALYSIS REPORT OF THE OFFICE
OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT (OCRWM)
DOCUMENT - "STANDARD FORMAT AND CONTENT GUIDE
FOR LICENSE APPLICATION FOR GEOLOGICAL
REPOSITORIES"

C) DOE ORDER 5481.1a "SAFETY REVIEW & ANALYSIS SYSTEM"
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Q-LIST DEVELOPMENT CONSTRAINTS

IMPORTANT TO SAFETY

THOSE ENGINEERED STRUCTURES, SYSTEMS, AND COMPONENTS
ESSENTIAL TO THE PREVENTION OR MITIGATION OF
ACCIDENTS AS DEFINED IN 10 CFR 60.2.

IMPORTANT TO WASTE ISOLAllON

THE HARDWARE PORTIONS OF THOSE ENGINEERED AND
NATURAL BARRIERS ALLOCATED PERFORMANCE TO MEET
THE 10 CFR 60, SUBPART E POSTCLOSURE PERFORMANCE
OBJECTIVES.*

*ACTIVITIES PERFORMED ON THE NATURAL BARRIERS
IMPORTANT TO WASTE ISOLATION WILL BE PLACED ON A
"QUALITY ACTIVITIES LIST'.
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Q-LIST DEVELOPMENT CONTROLS

* CURRENT Q-LIST DEVELOPMENT CONTROLLED
BY THE PROJECT DIRECTIVE

* FUTURE 0-LIST DEVELOPMENT CONTROLLED BY
PROCEDURE (TO BE DEVELOPED)

* TECHNICAL REVIEWS CONTROLLED BY PROCEDURE

* REVISIONS CONTROLLED BY PROCEDURE
(TQ BE DEVELOPED)

I



Q-LIST DEVELOPMENT LOGIC
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FUTURE WVORK

I
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FUTURE WORK

* COMPLETE CURRENT WORK

* EVALUATION OF FRACTURE FLOW VS. EQUIVALENT POROUS MEDIUM

* PASCO BASIN SCALE MODEL

* HYDROCHEMICAL MIXING MODEL ANALYSIS

* MODELING TO SUPPORT TESTING CRITERIA

* HYDRAULIC STRESS TEST INTERPRETATION



HYDROCHEMICAL MIXING MODEL

o DEVELOP MODEL TO SIMULATE CONSERVATIVE CHEMICAL SPECIES (CHLORIDE)

* DETERMINE WHETHER GROUNDWATER FLOW MODEL PREDICTS A FLOW FIELD
CONSISTENT WITH CHEMISTRY

* IF NOT, ADJUST FLOW MODEL PARAMETERS
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HYDRAULIC STRESS TEST INTERPRETATION

* SUPPORT SITE DEPARTMENT IN LHS AND SMALL SCALE TEST INTERPRETATION

* USES PRE-TEST MODEL TO INTERPRET TESTS

* USE INVERSE/SENSITIVITY MODEL TO ESTIMATE LARGE SCALE UNCERTAINTY OF LHS
TESTS
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SITE CHARACTERIZATION CRITERIA DEVELOPMENT

o OPTION D OF OPTIONS PAPER

* GROUNDWATER TRAVEL TIME (ISSUE 1.6)

o CREATING HIERARCHY OF CRITERIA

PERFORMANCE (GROUNDWATER TRAVEL TIME)

CHARACTERIZATION

TESTING

MEASUREMENT
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WASTE PACKAGE/REPOSITORY
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LABORATORY HALF-SCALE WASTE PACKAGE
PRE-TEST ANALYSIS

OBTAIN
EXPERIMENT
DESIGN FROM

WPD&D

MODIFY DESIGN &
TEST PROGRAMS
FOR EXPERIMENT
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NONLINEAR THERMOMECHANICAL PARAMETRIC
SENSITIVITY STUDIES PLAN

PURPOSE:

SCOPE:

TO DETERMINE PARAMETRIC SENSITIVITY COEFFICIENTS FOR THE MATERIAL
PROPERTIES OF BASALT, AS WELL AS FOR CERTAIN GEOMETRIC PARAMETERS
ASSOCIATED WITH THE REPOSITORY DESIGN.

MATERIAL PROPERTIES CONSIDERED:
1. DENSITY
2. HEAT CAPACITY
3. THERMAL CONDUCTIVITY
4. MODULUS OF ELASTICITY
5. POISSON'S RATIO
6. COEFFICIENT OF THERMAL EXPANSION

GEOMETRIC PARAMETERS CONSIDERED:
1. SPACING BETWEEN EMPLACEMENT BQREHOLES
2. EXTENT OF THE DISTURBED ROCK ZONE SURROUNDING BOREHOLES.

METHOD OF ANALYSIS: FINITE ELEMENT ANALYSIS USING THE ABAQUS CODE.



RELATIONSHIPS AMONG ANALYSES IN THE PERFORMANCE
SENSITIVITY INVESTIGATION

Thermal F aF 1
Transpout Shielding
Analysis Analysis

I ' i

WP8702-M94
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FUTURE REPOSITORY SEALS PERFORMANCE ASSESSMENT

REVISED DRIFT SEALS SENSITIVITY ANALYSIS

OBJECTIVES:
c ASSESS REPOSITORY SEALS PERFORMANCE FOR SCP CONCEPTUAL DESIGN

* ASSESS THE NEED FOR SEALS IN THE SHAFTS

a ASSESS THE IMPACT OF CHANGES IN THE FOLLOWING PARAMETER VALUES ON SEALS
PERFORMANCE

- DISTANCE BETWEEN SHAFTS AND EMPLACED WASTE
- HYDRAULIC CONDUCTIVITY OF THE HOST ROCK
- RADIAL EXTENT OF THE DAMAGED ROCK ZONE
- COEFFICIENT OF MOLECULAR DIFFUSION
- ENGINEERED BARRIERS RELEASE RATE
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GEOMECHANICS CODE VERIFICATION AND BENCHMARKING PLAN:

PURPOSE:

SCOPE:

TO SATISFY THE REQUIREMENTS OF THE SOFTWARE CONFIGURATION CONTROL PROCEDURES
IN ORDER TO PLACE THE GEOMECHANICS CODES INTO THE INFORMATION MANAGEMENT
PRODUCTION LIBRARY.

THE TWO CODES BEING VERIFIED UNDER THIS PLAN ARE ABAQUS AND ADINA, BOTH
GENERAL PURPOSE FINITE ELEMENT CODES TO BE USED FOR.A WIDE RANGE OF THERMAL
AND THERMOMECHANICAL REPOSITORY ANALYSES AS DICTATED BY FUTURE ANALYSIS
PLANS.
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WASTE PACKAGE CODE VERIFICATION

CODE VERIFICATION STATUSPURPOSE

ABAQUS

ADINA

CHAINT

CHAINT-MC

PCM. STAT

PACSTAT

PORFLO

PORFLO - 3D

GEOTHER

SINDA

TSAP

NETWORK

MECHANICAL AND
THERMOMECHANICAL

MECHANICAL AND
THERMOMECHANICAL

RADIONUCLIDE DIFFUSION

MONTE-CARLO VERSION
OF CHAINT

CONTAINER CORROSION

CONTAINER CORROSION

GROUNDWATER FLOW
IN POROUS MEDIUM

3-0 VERSION OF PORFLO

2-PHASE GROUNDWATER
FLOW

THERMAL CONDUCTION

THERMAL CONDUCTION

FINITE-ELEMENT MESH GENERATOR FOR
TSAP & SINDA

RADIATION TRANSPORT

PLANNED

PLANNED

UNDER WAY - PNL CONTRACT

UNDER WAY - PNL CONTRACT

PLANNED

CODE STILL BEING DEVELOPED

PARTIALLY COMPLETE-ESTIMATED COMPLETION
JUNE 1, 1988

CODE STILL BEING DEVELOPED

CODE STILL BEING DEVELOPED

COMPLETE EXCEPT REPORT

UNDER WAY-JANUARY 1, 1988 COMPLETION GOAL

UNDER WAY-JANUARY 1, 1988. COMPLETION GOAL

ONEDANT/
TWODANT

*PLANNED



4

SYSTEMS
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ACQUISITION OF SANGRE FROM LANL

* 2-D COUPLED POROUS DERFORMABLE MEDIA FINITE ELEMENT CODE

* STUDY COUPLED TECTONIC DEFORMATION AND HYDROLOGIC FLOW IN BASALT
REPOSITORIES

* ESTIMATE COULOMB FAILURE OF BASALTS FROM ENHANCED PORE PRESSURE

o PUBLIC DOMAIN, JULY 1, 1987
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MATRIX DIFFUSION

o 2- AND 3-D FRACTURE FLOW AND MASS TRANSPORT MODEL

o EFFECT OF MATRIX DIFFUSION ON MASS TRANSPORT



VALIDATION

a IMPLEMENT VALIDATION STRATEGY OUTLINED IN SECTION 8.3.5 OF SCP

o PREPARE A PLAN FOR VALIDATION OF SPECIFIC MODELS

- VALIDATION OF MAGNUM-2D
- VALIDATION OF PORFLO
- ETC.

a USE OF CONTROLLED EXPERIMENTS AND/OR FIELD STUDY TO VALIDATE FEATURES OF
A MODEL (EXPERIMENT SATISFIES SEVERAL NEEDS)
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USE OF SUBJECTIVE INFORMATION

. USE OF BAYESIAN ANALYSIS

: r



SPAM

(SYSTEM PERFORMANCE ASSESSMENT MODEL)

a ADVANCE ON EPASTAT
- NUMERICAL SOLUTIONS TO MASS TRANSPORT
- TRANSPORT OF MULTICOMPONENT DECAY CHAINS
- BIO-SPHERE MODULE

o MODULAR STRUCTURE
- NEW MODULES REQUIRED
- COMPARABLE TO SYVAC

* DEVELOP IN F)Y 88

0



4

MECHANISTIC CORROSION MODELING

GOALS

* BOUND RATES OF GENERAL AND NON-UNIFORM CORROSION

o PREDICT CORROSION INDUCED CHANGES IN GEOCHEMICAL
ENVIRONMENT

COPPER CONTAINER

* GENERAL CORROSION RATES BOUNDED BY TRANSPORT LIMITATIONS

* SPECIES OF IMPORTANCE ARE: 02. HS-, SO74. Clf, RADIOLYSIS

o PREDICTIONS DEPENDENT ON END EFFORT AND SULFUR ASSUMPTIONS

STEEL CONTAINER

* CORROSION DOMINATED THE REDOX CHEMISTRY IN THlE WASTE PACKAGE

* HIGH HYDROGEN FUGACITY PREDICTED

o VERY LOW CORROSION POTENTIALS PROTECT AGAINST PITTING AND
CREVICE CORROSION

CODE

* 2-D FINITE DIFFERENCE FOR GENERAL CORROSION

* NON-UNIFORM MODELS UNDER DEVELOPMENT
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Q-LIST DEVELOPMENT LOGIC

CURRENT WORK
.

I REVEW AND
REVISE 1

REVIEW AND
REVISE

.V

|SCP-CDR
BASALT

REPOSITORY
PREUMINARY
0-LIST REV.O

BASALT
REPOSITORY
PREUMINARY
04UST REV.1

It

GUIDANCE FOR
DEVELOPINGT HE
SCP-CDR AND SOP

Q-LIST

RESPONSES TO
JULY 1986 SCP

0-LIST
METHODOLOGY

WORKSHOPS
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TOTAL SYSTEM PERFORMANCE ASSESSMENT
(FUTURE WORK)'

IPACLIFE I PORFMQ3 *�ODEL

VAULT GEOSPHERE BIOSPHERE
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ASSESSMENT OF TOTAL SYSTEM PERFORMANCE

PACLIFE OR
PCM-STAT

CONTAINER
FAILURE TIMES
(ISSUE 1.4) [ EPAS

CALCULATE
REPREL CUMULATIVY

* As>C:DV I IkMUM mAfln fr

TAT
ES FLUX,
FE FLUX,
ks 11 IIrr!aIr Flo>Jol I Wn I

SOURCE TERM
(ISSUE 1.5)

1IP4LJ 1vU lj'jI4ul -%.olu=

CONCENTRATION AT
THE ACCESSIBLE
ENVIRONMENT
(ISSUES 1.1,1.2,1.3)

I MAGNUM-2D I , CHAINT-MC
I FLOW FIELD - MASS TRANSPORT1
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SYSTEM PERFORMANCE ASSESSMENT MODEL (SPAM)

SYSTEM ELEMENTS PERFORMANCE MEASURE

., WASTE FORM

-

-.. d

ENGINEERED BARRIERS

HOST ROCK (FLOW
INTERIOR)

NRC RELEASE RATE CRITERION
(RADIONUCLIDE FLUX)
ISSUE 1.5

FLOWTOP

-.- ACCESSIBLE
ENVIRONMENT

EPA RELEASE RATE CRITERION
(CUMULATIVE FLUX)
EPA GROUNDWATER AND
INDIVIDUAL PROTECTION CRITERIA
(DOSE AND CONCENTRATIONS)
ISSUES 1.1, 1.2,1.3
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SYSTEM PERFORMANCE ASSESSMENT MODEL (SPAM)

SALIENT FEATURES:

- SATURATED POROUS MEDIUM
- MULTIPLE REGIONS
- 2-D MASS TRANSPORT
- CHAIN DECAY
- TRANSPORT FROM THE WASTE PACKAGE TO THE ACCESSIBLE ENVIRONMENT
- COUPLED PARAMETERS ARE CORRECTLY LINKED
- PROBABILISTIC CODE

PERFORMANCE MEASURES:

- FLUX AT ENGINEERED BARRIERS
- CUMULATIVE FLUX AT THE ACCESSIBLE ENVIRONMENT
- DOSE TO MAN AT THE ACCESSIBLE ENVIRONMENT


