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SUBJECT:
DECEMBER 13-17, 1982

TRIP REPORT, NWTS ANNUAL MEETING, LAS VEGAS, NEVADA,

During the week of December 13-17, 1982, NRC staff involved in the agency

 HLW Program attended the NWTS Program Annual Meeting
Nevada.

in Las Vegas,

Staff attended technical sessions describing all aspects of the

DOE/NWTS program, visited the facilities at the Nevada Test Site for
demonstrating spent fuel storage and handling, and visited the Yucca
Mountain Site being considered for site characterization for High-Level

Waste Disposal.
published as DOE/NWTS-30.

On December 13, NRC staff gave a series of briefings
regulatory program.

The Proceedings of the NWTS technical sessions have been

on the NRC

It covered all aspects of our HLW program including:

1) the status of the final technical criteria; 2) a description of the
NRC site characterization review process and of NRC preliminary

activities; and 3) a descriptfon of the NRC technical programs.
The briefings on the
intended to emphasize NRC independent needs

WMHL, WMHT and RES participated in the briefings.
technical presentations were

Staff of

to independently assess the uncertainties in repository performance and

how these needs differed from DOE programs that were
suitable sites, developing designs, and, eventually,
the facilities.

aimed at finding
at construction of

staff showed how our responsibilities and, therefore our

research and technical programs were fundamentally different from DOE's
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Copies of the viewgraphs used in the NRC staff présentations have been
placed in the WM Division files under this subject.

Original Signed v
MICHAEL J, BELL

Michael J. Bell, Chief

High-Level Waste Licensing
Management Branch

Division of Waste Management

Original Sigr-~ "

Hubert J. Miller, Chief

High-Level Waste Technical
Development Branch

Division of Waste Management
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HUW SITE CHARACTERIZATION & PRELICEISING ACTIVITIES

LAS VEGAS DECB'BER 15, 1982
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BRIEFING ON FINAL 10 CFR PART 60
TECHNICAL CRITEREA

P. A, COMELLA ' Decemser 15, 1982




NRC REGULATORY APPROACH:
COMMUNICATE BEEOREMAND TO ALL--DOE, CONGRESS, PUBLIC, INDUSTRY~-
IN A SIGNIEICANT WAY CTHROUGH RULEMAKING)--

HOW THE COMMISSION WILL CARRY OUT ITS RESPOMSIBILITIES FOR REGULATING
GEOLOGIC DISPOSAL OF HEM

- WHAT TIE REGULATORY FRAMEWORK IS (LICENSING PROCEDURES)
- YHAT THE ISSUES IMPORTANT TO LICENSING ARE (TECHNICAL CRITERIA)




NRC REGULATORY APPROACH: HISTORY

LICENSING PROCEDURES

o PROPOSED GENERAL STATEMENT OF POLICY, FALL 1978
(FRN AND DISSEMINATION TO STATES)

o PROPOSED LICENSING PROCEDURES, FALL 1979
CINFORMAL NOTICE AND COMMENT RULEMAKING UNDER
ADMINISTRATIVE PROCEDURE ACT (APA))

o FINAL LICENSING PROCEDURES, WINTER 1981
(INFORMAL NOTICE AND COMMENT RULEMAKING UNDER APA)

TECHNICAL CRITERIA ,
o INFORMAL NOTICE AND COMMENT RULEMAKING UNDER APA
'+ ADVANCE NOTICE OF PROPOSED RULEMAKING, SPRING 1980
‘* PROPOSED TECHNICAL CRITERIA, JULY 1981
** FINAL TECHNICAL CRITERIA: UNDER COMMISSION CONSIDERATION
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PROPOSED TECHNICAL CRITERIA: BACKGROUND
OVERALL SYSTEM PERFORMANCE STAWDARD IDENTIFIED: EPA GENERALLY APPLICABLE
ENVIRONMENTAL STANDARD '
DEFENSE-IN-DEPTH, MULTIPLE BARRIER APPROACH lHPLEMENTED
MAJOR INDIVIDUAL REPOSITORY COMPONENTS IDENTIFIED

- CONTAIHMENT BY WASTE PACKAGES
- RELEASE RATE FROM ENGINEERED BARRIER SYSTEM
- GROUNDWATER TRAVEL TINE

NUMERICAL:PERFORMANCE OBJECTIVES FOR THESE COMPONENTS SPECIFIED
SITING AND DESIGH CRITERIA ALSO PROPOSED




TECHNICAL CRITERIA: BACKGROUND ON PUBLIC COMMENTS

PROPOSED TECHNICAL CRITERIA PUBLISHED FOR COMMENT JULY 8, 1981
PUBLIC COMMENT PLRIOD CLOSED NOVEMBER 5, 1981
SEVERAL HUNDRED INDIVIDUAL COMMENTS IN 91 LETTERS
EVERY ISSUE ON WHICH CONMISSION SOUGHT COMMERT ADDRESSED
** ALTERNATIVE REGULATORY APPROACHES
** RETRIEVABILITY
** HUMAH INTRUSTON
** POPULATION DENSITY
** DETAILED RESIGN CRITERIA
** ALARA FOR THE ENTINEERED SYSTEM
MANY ASPECTS OF RULE ADDRESSED
** TRU WASTES
** BORENHOLE AND SHAFT SEALING
** CREDIT FOR SITE SPECIFIC FACIORS
** DISPOSAL IN UNSATURAIED ZONE




STAFF ANALYSIS OF PURLIC COMMENTS

OBJECTIVE:  SYSTEMATIC AND DOCUMEMTED IDENTIFICATION AND CONSIDERATION
OF ALL ISSUES AND TOPICS RAISED [N THE PUBLIC COMIENTS YO
SHOW VHAT YAS DONE §H" TUE FINAL RULE IN LIGHT OF COMMENTS

RECEIVED AND Y




STAFF ANALYSIS CONT'D.

- LETTERS EXAMINED TO IDENTIFY TOPICS ADDRESSED IN PUBLIC COMMENT

- LETIERS SECTIONED INTO IHDIVIDUAL VERBATIM CONTEXTED COMFERTS
NCCORDIRG TO TOPIC

- INDIVIDUAL COMMENTS COMPILED BY TOPIC

- PROPOSED RHLEMAKING PACKAGE ANALYZED TOPICALLY BY TEAMS OF COGNEZANT
TECHHICAL STAFF IN LIGNT OF CutPILED COMIENTS

- OHGOING MANAGEMENT REVIEW OF PRAFT RESPONSES AND RECOMMENDED CHANGES FOR
| ADEGUACY OF ANALYSIS, CONMERENCY, INTERHAL CONSISTENCY, ETC.

- INDIVIDUAL COMHC:1S AND RESPONSES PRESEMTED IN 500-PAGE STAFF ANALYSIS

- SYHTNESIS OF INDIVIDUAL COMMENTS AUD RESPONSES PRESENTED IN 70 PAGE
POLICY OVERVIEM AND SECTINN-BY-SECI10M AUIALYSIS OF CHANGES FROM

PROPOSED RULE
- CRITICAL TECHNICAL ISSUES TREATED It RATIONALE DOCUMENT




TECHNICAL CRITERIA: STATUS

o EPA STAUDARD NOT YET IN PLACE
e  COMMISSION CONSIDERING HOW TO PROCEED IN ITS ABSENCE

- ASSUME EPA.STANDARD AHD FINALIZE NUMERECAL PERFORMANCE
OBJECTIVES '

- WART FOR EPA STANDARD BEFORE PROCEEDING

- FINALIZE TECHNICAL CRITERIA EXCEPT FOR NUMERICAL
PERFORMANCE OBJECTIVES MOST CLOSELY TIED TO AN
EPA STANDARD




REGULATORY APPROACH BASED ON
NUMERICAL PERFORMANCE OBJECTIVES FOR INDIVIDUAL BARRIERS

ENGINEERED SYSTEM:

o HASTE PACKAGE

o UNDERGROUND FACILITY
GEOLOGIC SETTING
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PUBLIC COMMENT ON REGULATORY APPROACH

" COMMENTERS QUESTIONED THE FOLLOWING:

RELATIONSHIP BETWEEN NRC- PERFORMANCE OBJECTIVES AND
EPA STANDARD ' o

LACK OF FLEXIBILITY
DEMONSTRATION OF COMPLIANCE




ISSUE: RELATIONSHIP BETWEEN NRC PERFORMANCE OBJECTIVES AND EPA STANDARD

STAFF RESPONSE :

e IAVE DONE ANALYSES OF MODEL REPOSITORY PERFORMANCE IN BASALT, WELDED TUFF
AND BEDDED SALT.

o EPA STANDARD (DRAFT 19) WAS USED AS GVERALL PERFORMANCE OBJECTIVE.

o TOOK INTO ACCOUNT UNCERTAINTIES IN GEOLOGIC DATA EARLIER IDENTIFIED
BY NRC AND USED STATESTICAL SAMPLING METHODS YO ASSESS IMPALT ON
PERFORMANCE.

o EVALUATED IMPACT OF NRC PERFORMANCE OBJECTIVES ON FRACTION OF CASES
HHICH EXCEEBED THE EPA STANDARD,




ISSUE: LACK OF FLEXIBILITY IN PERFORMANCE OBJECTIVES

STAFF RESPONSE:

o HAVE INCLUDED A QUALITATIVE STATEMENT OF THE PERFORMANCE OBJECTIVE
~ USING LANGUAGE SUGGESTED BY DOE,

o JIAVE RETAINED NUMERICAL CRITERIA BUT HAVE INCORPORATED A PROVISION
THAT ALTERNATIVE CONTAINMENT TIMES, RELEASE RATES AND GROUNDWATER
TRAVEL TIMES WILL BE CONSIDERED ON A CASE-BY-CASE BASIS.

o [IAVE IDENTIFIED THE KINDS OF FACTDRS.T"E COMMISSION WILL CONSIDER

EPA STANDARD

AGE AND NATURE OF THE WASTE, AND REPOSITORY DESIGN
GEOCHEMICAL CHARACTERISTICS OF THE HOST ROCK

PARTICULAR SOURCES OF UNCERTAINTY IN REPOSITORY PERFORMARCE




ISSUE: DEMONSTRATION OF COMPLIANCE

STAFF RESPONSE:

60.101 ++.ON REASONABLE' ASSURANCE. ..
«.. [T 1S NOT EXPECTED THAT COMPLETE ASSURANCE.,.CAN BE PRESENTED.

+..FOR REPOSITORY PERFORMANCE OVER LONG TIMES INTO THE FUTURE,
THERE WIIL INEVITABLY BE GREATER UNCERTAINTIES. PROOF OF
FUTURE PERFORMANCE..,IS NOT TO BE HAD IN THE ORDINARY SENSE

OF THE WORD.
< HIIAT IS REQUIRED IS REASONABLE ASSURANCE, MAKING ALLOWANCE

FOR THE TIME PERIOD AND HAZARDS INVOLVED, SO THAT THE OUTCOME
WILL BE I CONFORMANCE WITH THOSE OBJECTIVES AND CRITERIA,




ISSUES RELATED TO RETRIEVABILITY

MOST COMMENTERS BELIEVED THAT RETRIEVABILITY REQUIREMENT SHOULD BE
LINKED 10 PERFORMANCE CONFIRMATION PROGRAM,

MANY COMMCNTERS BELIEVED PERFORMANCE CONFIRMATION WAS ACHIEVABLE IN
SUBSIANT!ALLY LESS TIME THAN SUGGESTED BY NRC AND COULD BE CONDUCTED
DURING PERIOD OF WASTE EMPLACLHENT.

MANY COMMCNTERS BELIEVED PERFORMANCE CONFIRMATION PROGRAM WOULD BE
SITE SPECIFIC,

DOE RCQUESTED CLARIFICATION OF WMETHER BACKFILLING OR PERMANENT
CLOSURE YOULD BE PERMITTED PRIOR 10 END OF THE DESIGNED RETRIEVAL
PERIOD,




ISSUES RELATED TO HUMAN INTRUSION

o COMMENTERS GENERALLY SUPPORTED THE COMMISSIONS® APPROACH TO DEALING
WITH HUMAN INTRUSION

- AVOID RESOURCES

- PASSIVE CONTROLS
FEDERAL AND OMNERSHIP AND CONTROLS
RECORDS
PERMANENT MARKERS

o A NUMBER OF COMMENTERS ARGUED THAT WHILE SUCH MEASURES COULD REDUCE
THE PROBABILITY OF HUMAH INTRUSION, 1T COULR NOT BE RULED OUT

e [N THE FINAL RULE WE ALLOW FOR CONSIDERATION OF HUMAN INTRUSEON
AS A LOW PROBABILITY EVENT UNDER THE FOLLOWING CIRCUMSTANCES

PERMANENT MARKERS SURVIVE _

UNDERSTANDING OF HAZARDS OF TIHE WASTE SURVIVE

INSTITUTIONS EXIST WHICH CAW RECOGNIZE THE RISK AND TAKE

APPROPRIATE ACTION

RECORDS ARE PRESERVED AND REMAIN ACCESSIBLE




ISSUES RELATED TO POPULATION DENSETY

o MANY COMMENTERS AGREED WITI NRC APPROACH NOT TO EXPLICITLY INCLUDE
POPULATION DENSITY AS A SITING CRETERION.

o DOE NOTED TWO TIME PERIODS WERE OF INTEREST, THE EMPLACEMENT PERIOD
ARD THE POST-CLOSURE PERIOD

- EMPLACEMENT PERIOD
OFFSITE DOSES LIMITED BY EPA STANDARD AND 10 CFR PART 20
(NORMAL OPERATIONS) AND_DESIGN OF SYSTEMS IMPORTANT TO SAFETY

- POST CLOSURE PERIOD
RELEASE WILL NOT OCCUR FOR A THQUSAND OR MORE YEARS AND POPULATION
DENSITY WILL WAVE LITILE IMPACT,




ISSUES RELATED TO DESIGN/CONSTRUCTION REQUIREMENTS

DOE THOUGHT GENERAL LEVEL OF DETAIL IN DESIGN SECTION OF RULE WAS APPROPRIATE,
BUT HAD SPECIFIC COMMENTS ON A NUMBER OF ITEMS, y

A NUMBER OF OTIHER COMMENTERS, HOWEVER, THOUGHT DETAIL WAS EXCESSIVE AND
CouLb CONSTRAIN DESIGN,

IN DRAFT FINAL RULE, WE HAVE ELIMINATED MANY OF THE MORE DETAILED REQUIREMENTS
OR REWRITTEN THEM TO BE MORE GENERAL AND ALLOW FLEXIBILITY

~ VENTILATION REQUIREMENTS

- BACKFILL REQUIREMENTS

- MODULAR DESIGN

~ BOREHOLE AND SHAFT SEALING REQUIREMENTS

CONSTRUCTION SPECIFICATIONS DELETED IN PART AND CONSTRUCTION RECORDS MOVED
TO LICENSING PROCEDURES, |

IN RESPONSE TO INDUSTRY COMMENTS, HAVE GIVEN MORE SPECIFIC DEFINITION
OF "IMPORTANT T0 SAFETY”




tHRC HLY
SITE CHARACTERIZATION ARD
PRELICENSING ACTIVITIES

. J. HILLER DECEMBER 15, 1982



 Geologic Repository
- Technical issues

cConventional

Surface-handling facilities

Mine development
oUnconventional/first-of-kind/site-specific

l.ong-term hazard

Waste heat and radiation

Deep groundwater

Geochemistry

Waste containers

Sealing of openings




HLW REGULATORY APPROACH

PRELICENSING NRC-DOE CONSULTATION WITH PUBLIC INVOLVEMENT

-~ INFORMAL/FLEXIBLE/INTERACTIVE
-~ EARLY SCOPENG

-~ ONGOENG PROCESS
SITE-SPECIFIC

WHAT ARE SPECIFIC LICENSING INFORMATION NEEDS?

NEEDS FOR COMPLIANCE DETERMINATIONS

-~ SPECIFIC ISSUES?

-~ WHAT CONSTITUTES ADEQUATE PROGRAMS OF DATA
GATHERING AND ANALYSIS?




HLW Repository Development Schedule*

Site Characterization
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Site Characterization Report (SCR)

oFirst step in informal process for all parties to review
DOE site characterization plans

What is known about site?
What are issues?
Vihat investigations are planned for resolving issues?

ocReview selection of candidate sites
°Not a license application




SITE CHARACTERIZATION REPORY -
10CFRGO REQUIREMENTS
(SECT. 60.11)

DESCRIPTION OF SIVE TO BE CHARACTERIZED
CRITERIA USED TO ARRIVE AT CANDIDATE AREA
METHOD BY WHICH SITE WAS SELECTED FOR SC

IDENTIFICATION OF ALTERNATIVE MEDIA AND SITES WHERE
NOE INTENDS TO CONDUCT SC

DECISION PROCESS BY WHICH SITE WAS SELECTED - INCLUDING
PUBLIC, INDIAN TRIBAL AND STATE VIEWS

DESCRIPTION OF SC PROGRAM

EXTENT OF PLANNED EXCAVATION AND PLANS FOR IN SITU
TESTING

REPOSITORY CONCEPTUAL DESIGN

SAFETY CONTROL PROGRAMS

ALL SC PLANS (1IN SOME LEVEL OF DETAIL) FOR
GENERATING INTORMATION REQUIRED FOR FULL
10CFR60 LICENSE -REVIEW

DESCRIPTION OF QUALITY ASSURANCE PROGRAM




Site Characterization Review Process
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KRG Site Characterization Ana
{SCA)

Advisory opinion
Critique
Focus on major issues and concerns .

BBasic thrust and approach of DOE program
Comprehensive summary of all identified open issues
and concerns

‘Dotailad iscuss to heo fcllowed




\

Gite Characterization Analysis

sBegins process -- not an end point
sMinimum required:
Assure major issues and associated licensing information
needs identified i} _
Comment on major thrust and strategy of DOE plans
Comment on detailed plans for any investigations now on
critical path for licensing
" Open items identified for continued followup discussion
olLevel of detail is major variable
Broad test strategy
Detailed test methods and data analysis procedures

eReaching of consensus on details of all site charactenzatlon
plans not required at this time

Investigations have different lead times




DIRECTOR'S OPINION

NRC REGULATION (10CFR60.11(e))

"Included in the final site characterization analysis

shall be either an opinion by the Director that he has

no objection to the DOE's site characterization program,

if such an opinion is appropriate, or specific objections

of the Director to DOE's proceeding with characterization
. of the named site."

COMMENT ON SCR COMPLETENESS AND ADEQUACY IN TWO PARTS

ISSUES
PLANS



SCA Documents and Availability

SCA AND
DIRECTAR'S
OPINION

TECHMICAL
APPENDICES

Q NUREG-0960

CIRCULATED FFOR
PUBLIC COMMENT

SITE ISSUE
ANALYSES

k NRC

PUBLIC DOCUMENT

ROOMS \

NRC
REFERENCE
REPORTS




OWILINE OF DRAFS SCA

{XICHIVE SUMMARY |
DIRLCIOR'S OPINION

1. INIRODUCIION - DESCRIPIION OF LICENSING AND
SIFE CHARACIERIZATION PROCESS

2. DESCRIPTION OF SITE AND CONCEPTUAL DESIGN
SIIE SELECTION PROCESS

4. GROUNDWATER HIOW

5.  GEOLOGIC STABILITY

6.  GEDCNEHICAL RETARDATION

wd

7.  DESIGN OF FACILITIES
8. WASTE PACKAGE
9. INSTITUTIONAL AND ENVIRONMENTAL FACTORS

10. QUALEITY ASSURAHCE PROGRAM

11. PERFORMANCE ASSESSMENT
12. SUMMARY OF NRC COMCERNS/COMMENTS/OPEN 1TEMS

APPENDICES

DETAILED SYSTEMATIC IABULATION/EVALUATION OF
SCR ISSUES

SITE UNCERTAINIY AND SENSITIVITY ANALYSIS
OTIER SELECTED DETAILED IEAM EVALUATIONS

10 CFR 60




NRC Division of Waste Management
HLW Licensing

WMHT WMHL | wWmIPI
. *Project management *Requlation development eState participation
¢Site investigations «Computer modeling

sFacility design *Waste containers




SCR Review Projects

PROJSECTS
* BWIP

* NTIS

s SALT

TEAM I TEAM 2 TEAM 3 TEAM 4 TEAMB TEAM S TEAM 7
Groundwater Waste Form/ Retardation Repository Stadility institutionad Pacformsnce
Flow Waste Packago Deasign Concems Assesament
and fntegration
I\
r & Y
WMNHT WMHL WMP Research
] | i
Technien Research
Assistance Contractors
Contractora ,




PRELICENSING GUIDANCE
DOCUMERTS

PURPOSE: SAME AS SCR REVIEW PROCESS
~ Estastisu Licensing InFo Neeps

- EstaBrisH WnAT ConsTiTuTES ADEQUATE DATA GATHERING
Anup AnALYS1S PROGRAM

APPROACH:

Anbress SELECTED SINGLE Issues
TAckLE MuLT1-S1TE Issues EFFICIENTLY

ConsSULTATION WITH

- PubLIC

- DOE

~ OtHER FEDERAL AGENCIES
- TecunicaL CommuniTy

~ Feexipitity To Accoutit For DeveLopMENTAL ProGRAM MATURE




PRELICENSING
GUIDANCE
. DOCUMENTS

VARIETY OF FORMS AND STARTING POINTS
- Rea. Guibe

- STAFF TecHNicaL PosITIONS

- STAFF REVIEW PrAuS

~ NationaL StanparDs EFFORTS

- ANS
- ASTH

- ADDITIONAL STANDARDIZATION EFFORTS
- HCC
- DOE Licensing Toricat ReporT Reviews?



PRELICENSING GUINANCE DOCUMENTS
CURREMT PLANS

o REGULATORY GUIDES

0 ForMAT Anp ConTENT Guipes Onny

o SAR
o FR

o STAFF TECHMICAL POSITIONS - TENTATIVE PLANS

00 00

o

DocumentATION OF Cobes (ComPLETED)
Bencumarking OF Computer Cones
GeoCHEMISTRY - SoLuBiLITY DETERMINATIONS
Post EmpLACEMENT MoniTORING

WASTE PACKAGE RELIABILITY

BoreHOLE AND SHAFT SEALS

0 STAFF REVIEW PLAMS

o
0
0

SCR (CompLETED)
QuaLtty Assurance (DrRArT CoMPLETED)
SAFETY AMALYSEs




RIRG HLW Prograim Deualopmem

sDevelop Regulation -
¢Reviews of DOE site and laboratory investigations

Hanford

Nevada test site

Gulf Coast - salt domes
Bedded salt

»Site Characterization Report review

ocDevelop guidance documents - _—




TECHNICAL PROGRAM OVERVIEW

M. KPP DECEMBER 15, 1982




OVERVIEY OF TECHIICAL ISSUES

o HRC ACTIVITIES
o BROAD ISSUES Iff GEQLOGIC DISPOSAL
o TECHHICAL PROGRAM OBJECTIVES

et 12/15/82




NRC PRELECEMSENG ACTIVITIES

DEVELOP REGULATIONS

REVIEW DOE SITE CHARACTERIZATION AND DEVELOPMENT PROGRAMS
DEVELOP. REGULATORY POSITIONS - GUIDANCE DOCUMENTS
DEVELOP STAFF LICENSING CAPABILITIES

AN 22 A




: ISSUES

o DEFINITION OF ESSUE

- QUESTION THAT MUST BE ANSUERED OR RESOLVED TO CONPLETE LICENSING
ASSESSHENT OF SITE AtD DESIGN SUITABILITY IR TERMS OF 10 CFR 60
PERFORMAKCE ORJECTIVES AND REQUIRENE:TS, AD TO MAKE NEPA FIRDINGS

- QUESTION ABOUT APPLICABLE PROCESSES/CONDITIONS/SITE FEATURES
- [T A FUNCTION OF DEGREE OF CONTROVERSY

NRC /OVERVIFY 19 71C 209




BROAD ISSUES
- RELATE DIRECTLY T0 10 CFR 60 PERFORMAMCE OBJECTIVES

SPECIFIC ESSUES
- INFORMATIOR FOR RESOLVING BROAD ISSUES
- CONDITIONS AMD PROCESSES

- METHODS OF DATA COLLECTION AMD ANALYSIS ADDRESSED
UNDER EACH ISSUE

- MANY LEVELS OF DETAIL

e smEm am




HRC/OVERVIEW

o

BROAD ISSUES RELATED TG OPERATIONAL PERFORMAMCE

HOW 1O THE DESIGN CRITERIA AND CONCEPTUAL DESIGN ADDRESS
RELEASES OF RADIOACTIVE MATERIALS TO UNRESTRICTED AREAS
HITHIN THE LINITS OF PART 207

[I0W BO THE DESIGH CRITERIA AND CONCEPTUAL DESIGH
ACCOMMODATE THE RETRIEVABILITY OPTION?

12/15/82
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1. WHAT IS THE PRE-WASTE EMPLACEMENT GROUNDMATER TRAVEL TINE ALOHG THE FASTEST
PATH OF RADIONUCLIDE TRAVEL FROM THE DISTURBED ZONE TO THE ACCESSIBLE ENVIROMMENT?

—
—— Pmn ==
St

-
\-—-“'.—

LIMIT OF DISTURRED 20ME

BACKFILL

r_ ] L] A L B Y L I )

WASTE
FOR?

PACKING

ACCESSINLE ENVIRONMERT

— I
e~ i

GROUNDHATER

e TRAVEL TINE

\

\

i
|
!

APPLIES UERE

RELEASE RATE

LIMIT APPLEES

K1 MR

— WASTE PACKAGE

-

(

i
!
J
!

- BOUNDARY

O |

—_—

ACCESSIBLE ENVIRONMENT



2.

vHAT 1S THE PRE-WASTE EMPLACEMENT GROUMDMATCR TRAVEL TIME 4 ONG THE FASTEST

BROAD ISSUES RELATED TO PGST-CLOSURE'PERFORHANCE

PATH OF RADIOMICLIDE TRAVEL FROH THE DISTURBED ZONE T0 THE ACCESSIBLE ENVIRONMENT?

WIIEN AND HOM DOES WATER CONTACT

-

THE BACKFILL?
THE HASTE PACKAGE?
THE YASTE FORM?

WHEN, HOW, AHD AT ¥HAT RATE ARE RADIOMUCLIDES RELEASED FROM

THE WASTE FORH?

THE WASTE PACKAGE?

THE BACKFILL?

THE DISTURRED ZONE?

THE FAR FIELD TO THE ACCESSIBLE ENVIROMMEHT?

VM 44K AN




ACCESSIBLE EHVIRORMENT

LIKIT OF DISTURBED ZONE
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ACCESSIDLE ENV..HMENT

-
\_..—.._.._

2, WHEN AHD WIOW DOES WATER CONTACT TIE BACKFILL?
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4, WHEMN AMD oW DOES WATER CONTACT TIHE WASTE FORM?
5. NHEN, HOW, AND AT WUAT RATE ARE RADIONUCLIDES RELEASED FROM THE WASTE FORM?
6. . HHEN, HOW, AND AT MUAT RATE ARE RADIONUCLIDES RELEASED FROM THE WASTE PACKAGE?
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TECHNICAL PROGRAM OBJECTIVES

o  SPECIFIC ISSUE REVIEWS
o  DBROAD ISSUE REVIEWS
o  RESEARCH




tnc/OVERvIEW

AGEMCY ACTIVITIES

DOE
DESIGH, CONSTRUCT, AND OPERATE REPOSITORY
DEVELOP APPROPRIATE TECHHOLOGY

INIVESTIGATE SITE AND GATHER DATA

NRC
DEVELOP REGULATIOMS AHID GUIDANCE
REVIEW DCZ PROGRAMS
IDEATIFY ARD UNDERSTAHD PROBLEMS AND UHCERTAINTIES

12/15/82




DOE_PROGRAM

TECHHOLOGY DEVELOPHENT
- DESIGHS '

- TEST METHODS

- INSTRUMENTATION

DATA GEHERATION

{IRC PROGRAM

RESEARCH

- UNDERSTAND BASIC PHERIOMENA

- UHDERSTAND LIMITATIONS AND URCERTAINTIES
ASSOCIATED WITH DATA AND TEST METHODS

TECHHICAL ASSISTANCE

- CRITICAL REVIEW OF DOE

- DEVELOP STAFF LICEMSING CAPABILITY

~ DEVELOP REGULATORY POSITIONS IN. LIGHT OF
RESEARCH RESULTS




HRC/OVERVIEW

BASES FOR TECHNICAL PRIORITIZATION

o SIGNIFICANCE TO REPOSITORY PERFORMANCE
o EXTENT OF UNCERTAINTY

o POTENTIAL FOR SUCCESS
- IMPACY
- LIKLIHOOD

o TIMING

12/15/82




M. KPP

PERFORMANCE ASSESSMENT

DECEMBER 15, 1932



. PERFORMANCE ASSESSMENT - MAJOR ISSUES
o GROUNDWATER TRAVEL TIHE

o COMPLIANCE WITH EPA STANDARD
o PRE CLOSURE RISK ANALYSIS

HRC/PLRFORMANCE ASSESSMENT/KNAPP | 12/15/82




) PERFORMANCE ASSESSMENT - MAJOR ACTIVITIES

MODEL AND CODE DEVELOPMENT
MODEL AND CODE EVALUATION
MODEL AND CODE APPLICATION

- __.—_—--..i...-—- LY e R Ll L L T YT R N T, 1')’1"90



TYPES OF PRODUCTS

CODE - COMPUTER PROGRAM DEBUGGED AND RUNHING AT BROOKHAVEN WHICH
CORRECTLY SOLVES EXAMPLE PROBLEMS

SEMINAR - TECHNICAL PRESENTATION TO TRAIN STAFF [N THE THEORY AND
MODELS APPLIED BY THE CODE, HOW TO OPERATE THE CODE, AND THE
LIMITATIONS OF THE CODE.

- SELE-TEACHING CURRICULUM - DOCUMENTAION OF THE SEMINAR MATERIAL,
PRESENTED SUCH THAT AN INDIVIDUAL CAN LEARN TO OPERATE TIIE CODE
ALONE,

USER’S MANUAL - A DESCRIPTION OF THE INPUT AND OUTPUT OF A CODE,

NRC/PERFORMANCE ASSESSMENT/KNAPP 12/15/82




MODEL_AND_CODE_DEVELOPMENT PRODUCTS

s DONE
- SHIFT - . - DNET
- NWFT/DVH - PATH1
- LHS . - DOSHEM
- PRESS - DPCT

o PLANNED® RND UNDER WAY
.~ GENERALIZED DUAL POROSITY VERSION OF NWFT/DVH

- DUAL POROSITY VERSION OF SWIFT
- THREE-DIMENSIONAL UNSATURATED FLOW MODEL
~ UNSATURATED TRANSPORT NETWORK #10DEL*

NRC/PEPEORMACE ASSESSMENT/KNAPP 12/15/82




MODEL AND CODE EVALUATION

REVIEW OF NRC FUNDED PRODUCTS
CODE IDENTIFICATION AND SUMMARIZATION

BENCHMARKING PROBLEM DEVELOPMENT AND
PUBLICATION

BENCHMARKING EXECUTION AHD DOCUMENTATION




MODEL AND CODE APPLICATION

e PROVIDE RATIONAL FOR 10 CFR 60

e REVIEW EPA STANDARD
- NECESSITY AND SUFFICIENCY
- ACHIEVABILITY
- COMPATIBILITY WITH 10 CFR 60

o REVIEW SCRS
- HYDROLOGIC MODELING
- PERFORMANCE ASSESSMENT

o PROVIDE GUIDANCE FOR NRC RESEARCH




ACCESSIBLE ENVIRONMENT
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FRACTION OF RELEASES EXCEEDING

HORIZONTAL AXIS VALUES
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HYDRCSEOLOGIC MODELIHG - HAHFORD SITE

- HRC MODELS CAH REPRODUCE DOE HODELING RESULTS IF THE DOE
ASSUMPTIONS ARE USED, '

- TIE CURRENTLY AVAILABLE DATA BASE IS INADEQUATE TO PERMIT
CONFIDENT SELECTION OF BOUNDARY CONDITIOHS AHD IHPUT
PARAMETERS

12 118/%9




SUMMARY_QF PEREQRMANCE ASSESSMENT CONTRACTS

TITLE NRC_MANAGER
Re;oslronv ?Are QE§INITION AND TECHNOLOGY
RANSFER (A-1158 : . J. Hise

T ! A P

FRSSESSHENT (RL1NGE) | CRTORMANCE M. J. GoRDON
HaINTENANCE OF Computer Prosrams (A-1166) M. J. Wise
Beppep SALT Repository Site DeriniTion (A-1168) M. J. Wise
B L

SIS 15 GRgEyTeR Cooee M LICEISI o
Haste IsoLATion MetHopoLogy (A-1192) R. L, SHEPARD
Risk M or Be

ek JeThopghasy Orwer Tuan Bepoen R. L. SHEPARD
WAsTE MANAGEMENT TecunicaL Review (B-6694) C. C, Eng

J. D. RanpawL

UncervaInties IN Loyg-TerM PerFORMANCE
AD Review Pamce {A-gﬁﬁl)

CONTRACTOR

Sanpia (SHL)

SANDIA
SANDIA
SANDIA

Texneknon (TEK)
SanDIA

SANDIA
?géfnigA?glecnrlons

0ak Ripge (QRHL)




NRC GEOCHEMISTRY PROGRANM
PRESENTED AT
NHTS PROGRAM MEETING

DECEMBER 15, 1982
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#8

#9

BROAD POST-CLOSURE PERFORMANCE ISSUES
ADDRESSED IN GEGCHEMISTRY PROGRAM

HWIEN, HOW, AND AT WIAT RATE ARE RADIONUCLIDES RELEASED FROM TIHE

BACKFILL?

HHEN, 10U, AND AT WHAT RATE ARE RADIONUCLIDES RELEASED FROM THE
DISTURBED ZOKE?

WHEN, LIOW, AND AT WHAT RATE ARE RADIONUCLIDES RELEASED FROM THE
FAR FIELD TO THE ACCESSIBLE ENVIRONMENT?



o O o o

[ Y LS

BROAD_ISSUES_IN_GEOCHEMISTRY

(NITIAL CONDITIONS

ERVIROWENT OF WASTE PACKAGE
SOLUBILITY OF RADIONUCLIDES
MOBILITY OF RADIONUCLIDE SPECIES
UNCERTAINTY AND RELEVANCE OF DATA
GEOCHEMICAL TRANSPORT MODELING




BROAD_JSSUE_- INITIAL_CONDITIONS
SPECIFIC ISSUE (SITE-SPECIFIC DATA NEEDS)

--  DETAILED CHARACTERIZATION OF WASTE PACKAGE

-~ DETAILED CHARACTERIZATION OF MOST ROCK CHEMISTRY,
PETROLOGY, AND MINEHRALOGY

-~ DETAILED CIIRACTERIZATION QF GROUNDWATER CHEMISTRY



1ot gy vl

BROAD ISSUE - ENVIRONMENT OF WASTE PACKAGE

SPECIFIC ISSUES
--  HYDROTIERMAL ALTERATION OF REPOSEITORY LANRENCE BERKELEY LAD

--  CHEMISTRY OF GROUNDWATER AT REPOSITORY CONDITIONS LAWRENRCE BERKELEY LAB

--- COMPATIBILITY OF WASTE PACKAGE/GROUNDWATER/IIOST ROCK
AT REPOSITORY CONDETIONS ARGOMNE NATIONAL LAB




BROAD_ISSUE - SOLUBILITY

SPECIFIC ISSUES .
--  THERMODYNAMICS, SPECIATION LAWRENCE BERKELEY LAB
-~ WYDROTHERMAL ALTERATION OF BACKFILL ARGONNE HATIONAL LAB/UNIV. OF MICHIGAR
-~ UYDROTHERMAL ALTERATION OF GROUNDWATER |
AND ROCK LAHRENCE BERKELEY LAB
--  KINETICS LAYRENCE BERKELEY LAB, AUSTRALIAR AEC

-~ SOURCE TERM OF RADIONUCLIDE SPECIES ‘
10 FAR FIELD . LAMRENCE BERKELEY LAB




. BROAD_ISSUE - RADIONUCLIDE HOBILITY

0  SPECIFIC ISSUES CTHERMALLY DISTURBED 20NE INCLUDING BACKFILL)

FLUX OF RADIONUCLIDE SPECIES AtiD CORROSION

PRODUCTS FROM MASTE PACKAGE BATTELLE COLIRIBUS LAB
-~ RADIORUCLIDE DIFFUSION THROUGH BACKFILL,

SPECIATION, KINETICS, COMPACTION EFFECTS LAWRENCE BERKELEY LAB
--  VALENCE EFFECTS | ~ OAK RIDGE BATIONAL LAB
--  SORPTiON: [YDROTHERMAL EFFECTS LAMRENCE BERKELEY LAB

HIRC/GEOCHEMISTRY/BIRCHARD




BROAD_ISSUE - RADIONUCLIDE HORELITY

SPECIFIC ISSUES (FAR FIELD)
SPECIATION

--  REDOX
COLLOIDS

REVERSIBLE SCRPTEON

" [PREVERSIBLE REACTIOHS/
KINETICS

BATTELLE PACIFIC MORTIHNEST LAB, COLUNBIA UNIV,
OAK RIDGE HATIGHAL LAB

DATTELLE PACIFiC RORTHWEST LAB '

DATTELLE PACIFIC NORTIMEST }AB. AUSTRALIAN AEC

LAMRENCE BFRKELEY LAB, AUSTRALIAN AEC,
COLUMBIA thity,




PROAD_ISSUE - DATA HHCERTAINTY. RELEVANCE

0 SPECIFiC ISSUES (SOLUBILETY AND MOBILITY DATA)

VERIFICATION OF DATA DOCUMENTATION OAK RIDGE NATIONAL LAS

REPRODUCIRILITY AND UNCERTAINTY OF DATA - OAK RIDGE FATIONAL LAB
LAYRENCE BERKELEY LAB

L]

--  FIELD COMPARISON STUDIES : DATTELLE PACIFIC NORTIMEST LAB,
AUSTRALIAN AEC
--  RELEVANCE OF DATA T0 PERFORMANCE OAK RIDGE HATIONAL LAB
ASSESSMENT _ LAYRENCE RERKELEY LAB, AUSTRALIAN AEC

HRC/GEOCHEMISTRY/BIRCHARD

. - e
D.; . . 8




'..i‘ .

BROAD_ISSUE - GEOCHEMICAL TRANSPORT fONELIRe

0  SPECIFIC ISSUES (PERFORMANCE ASSESSHENT CONSIDERATIONS)

-~ HYDROLOGIC MODEL CAPABILITIES
-~ GEOCHEMICAL MODEL EAPABILIT!ES
--  COUPLING OF MODFLS

--  DATA BASE REQUIREMENTS

-~ [ODEL VALIDATION

HRC/GEOCHEMISTRY/BIRCHARD

. ! I
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vk .
SUFARY_OF HRC GEOCHEMISTRY CONTRACTS o

THLEZEINR
HODIFICATION OF BACKFILL (A2239)
. R

LABORATORY ANALOGS (A2230)
ORE BODY AHALOGUES (B6661) -
HATURAL ACTINIDE COMPLEXATION (B7057)

GEOCHENICAL ASSESSMENT OF WASTE
ISOLATION (B3040)

VALENCE EFFECTS ON ADSORPTEON (B0462)

VOBILITY OF HANFORD REACTOR
RADIONUCLIDES (B2380)

JECHUNICAL_ASSISTANCE

TECHNICAL ASSISTANCE IN GEOCHERISTRY
(B0287)

CONFIRIATORY EXPERIMENTS (B0290)

LRC_MANAGER
ALEXANDER

ALEXAMDER
BIRCHARD
RIRCHARD

ALEXAHDER
BIRCHARD

BIRCHARD

BROOKS '
BROOKS .

CONTRACTOR

ARGONNE HATIONAL LAB/ZUNIV. OF RICHiGAN
ARGONNE NATIONAL LAB

AUSTRALIAN ATOMIC ENERGY COMM.
COLUMBIA UMLV.

LAWRENCE BERKELEY LAB
OAK RIDGE HATIONAL LAB

BATTELLE PACIFIC NORTHWEST LAB

0AK RIDGE NATIOHAL LAB
0AK RIDGE BATEONAL LAD




HRC WASTE PACKAGE TECIHNICAL ACTIVITIES
PRESENTED AT
NWTS PROGRAM INFORMATION MEETING

DECEMBER 15, 1982




HHEN AND HOW DOES WATER CONTACT THE WASTE FORM?

WHEN, HOW AHD AT WHAT RATE ARE RADIONUCLIDES RELEASED
FROM TIIE WASTE FORM?

HHEN, HOM, AND AT WHAT RATE ARE RADIONUCLIDES RELEASED
FROM THE WASTE PACKAGE?

o CANISTER CORROSION
0 LEACHING PROCESSES
¢ PACKING CHEMISTRY




BROAD_JSSUES - WASTE PACKAGE

0  LONG TERM DURABILITY OF WASTE PACKNGE WITH RESPECT TO
CONTAINMENT AND CONTROLLED RELEASE OF RADIONUCLIDES

0  QUALITY CONTROL/ASSURANCE -AND RELIABILITY OF WASTE
PACKAGE MANUFACTURING

0  ENGINEERING AND DESIGN OF WASTE PACKAGE WITH RESPECT TO
SAFE HANDLING AND EMPLACEMENT/RETRIEVAL

HRC/VIASTE PACKAGE/KIM




BEOAD_ISSUE_- toNG TERM CONTROLLED RELEASE

SPECIFIC ISSUE (WASTE FORM)
--  STABILITY (THERMAL/RADIATION INDUCED PHASE CHANGE,
TRANSHUTATION) - BATIELLE COLUMBUS LARORATORY

-~ LEACHING SURFACE (THERMAL/RADIATION STRESS, GRAIN
BOUNDARY) - JOWA_STATE UNIV.

-~ LEACHING MECHANISH FOR LONG TERM PREDICTION - UNIV. OF FLORIDA
-~ GEOCHEMISTRY




BROAD_ISSUE - LONG TERM CONTAINMENT

SPECIFIC ISSUE (CANISTER/OVERPACK)

GENERAL AMD LOCALIZED CORROSION (RATE AND MECHANISM FOR
LONG TERM PREDICTION) - BROOKHAVEN NATIONAL _LAB/RATYELLE COLUMBUS LAB

STRESS CORROSION CRACKING - BBIIELLE_LQLUMBHS_LBB_

IIYDROGEN EMBRITTLEMENT - BROOKHAVEN NATIONAL LA

PACKING/GROUND WATER/CANISTER INTERACTION - BATTELLE COLUMBUS LAB
RELIABILITY OF MANUPACTURING AHD SEALING




BROAD_ISSUE - LONG TERM CONTRuLLED RELEASE

SPECIFIC ISSUE (PACKING)
--  LONG TERM STABILITY (HYDRATION--DEHYDRATION, HINERALOGY) -
ARGONNE NATIONAL_LABZUNIV. OF MICHIGAN

-~ PERMEABILITY - ARGONNE NATIONAL LAB
-~ SOLUBILITY/PRECIPITATION - [AWRENCE BEEKELEY (AR




BROAD_ISSUE - LONG TERM DURABILITY

0  SPECIFIC ISSUE (OVERALL PACKAGE)

-~ SYNERGISM - ARGONNE_NATIONAL LAB

-~ NUMERICAL MODELING FOR QUANTIFICATION OF PACKAGE
FAILURE AND RADIONUCLIDE SOURCE TERM FOR SUBSEQUENT
RADIONUCIDE TRANSPORT CALCULATION - BATTELLE COLUMBUS LAB

NRC/WASTE PACKAGE/KIM
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SUMMARY OF HASTE_PACKAGE CONTRACTS

TITLE
THERMAL ST"CSS IN GLASS (B6340)
SURFACE PROPERTY OF WASTE FORM (B6352)
CONTAINER ASSESSMENT (A3237)
FODTFICATION OF BACKFILL (A2239)

LONG PERFORMANCE OF PACKAGE (B6764)
OVERVIEW,'SCHEDULE DOCUMENT (A3163)
REVIEY OF DUE WASTE PACKAGE PROGRAM (A3164)

REVIEW OF WASTE PACKAGE VERIFICATION TEST
(A3167)

DRAFT STAFF TECHNICAL POSITION (A3168)

NRC_MANAGER
KiM
Kin
MCNEIL

~ ALEXANDER

KIM
CO0K
COOK

Co0K
COOK

CONTRACTOR

I0WA STATE UNIV.

UNEY. OF FLORIDA
BROOKHAVEN NATIONAL LAB

ARGONNE NATIONAL LAB/
UNIY. OF MICHIGAN

BATTELLE COLUMBUS LAB
BROOKHAVEN NATIONAL LAB
BROOKHAVEN NATIQNAL LAB

BROGKUAVEN NATIONAL LAB
BROOKHAVEN HATIONAL LAB




SITING AND DESIGN HYDROGEOLOGY

S, COPLAN DECEMBER 15, 1382




BROAD_[SSUES ADDRESSER I8 HIYDROGEQLOGY PROGRAN

o HHEN AND HOW DOES WATER CONTACT TIE BACKFILL?
o HWHEN, HOW, AMD AT WUAT RATE ARE RADIONUCLIDES RELEASED FROM THE DISTURBED ZONE?

o HHEN, HOW AND AT WIAT RATE ARE RADIONNCLIDES RELEASED FROM THE FARFIELD TO TIE
NCCESSEBLE EMVIROHMENT? :

o HIAT IS THE PRE-UASTE EMPLACEMENT GROUNPWATER TRAVEL TIME ALONG THE FASTEST
PATI OF RADTONUCLIDE TRAVEL FROM THE DISTURBED ZGNE TO THE ACCESSIBLE
EHVIRGNMENT?

«- PR T
HRC/DESIGN AND HYDROGEOLOGY




RROAD_ISSYES - IIYDROGEQLOGY

o CONTROLLING PROCESSES AND_PARAMETERS
o METHODS OF SITE CHARACTERIZATION
o FLOM MODELS

o NATURE OF ISSUES
-  SITE SPECIFIC
- HANY ARE STRAIGHT FORWARD/CONVENTIONAL
-  SOME LARGE AREAS 6F UNCERTAINTY

HRC/DESIGN AND HYDROGEOLOGY



BROAD_ISSHE_-_ PROCESSES_AND_PARAMETERS
[ ]

o FLOW IN FRACTURED ROCK .
- SATHRATED
- UNSATURATED

o  TIERMAL EFFECTS

U OF A, LBL, GAl, WA, GEOTRANS




BROAD_ISSIIE_-_SITE_CHARACTERIZATION_METHODS

o  GROUNWATER DATING

o FRACTURE CHARACTERIZATION

o DISPERSIVITY EXTRAPOLATION

o UNCERTAINTY IN COMVENTI.UNAL PROCEDURES

U OF A, LBL, GAI, WA, GEOTRANS

HRC/DESIGN AMD HYDROGEOLOGY , , .




SUMMARY_OF NYDROGEDLOGY CONTRACTS

TITLE
GROUNIMATER TRANSPORT (B5753)
UNSATURATED FLOM & TRANSPORT (B7291)
GROIINDHATER DATING (B6628)

- GEOTECHNICAL SCIENCES
PROGRAM (R3109)

TECHNICAL ASSISTANCE IN HYDROGEOLOGY
(R7530)
BIP

NIMST

Bam A cem - . S AdsemmsmAaArAl AN

HRC_MANAGER
J.R. RANDALL/F.L. DOYLE
T. NICHOLSON
F.L, DOYLE
J. CORRADPD

T, VERM

Jo POILE

LONTRACTOR
UNIVERSITY OF AREZONA (U OF M)
UNIVERSTTY OF ARIZONA (U OF M)
UNIVERSETY OF ARTZOMA (U OF M)

LAYRENCE BERKELEY LABORATORY
(LBL)

GOLDER ASSOCIATES (GAR)

WILLIAMS ASSOCEATES (HA)

WILLIAMS ASSOCEATES (HA)
GEOTRANS




I i
BROAM_ISSIES ADDRESSED IiL_DESIGH_PRAGRAM

LOG_TERH Cone - ,
o WIEN AND 1I0H DOES WATER CONTACT THE HASTE PACKAGE?

o WMIEN, HOW, AND AT WHAT RATE ARE RADIONUICLIDES RELEASED FROM THE BACKFILL?
o

OPCRATIONAL

0 oY DO THE PESIGN CRITERIA AND CONCEPTUAL DESIGN ARDRESS RELEASES OF
OF RADIOACTIVE MATERIALS ‘T UNRESTRICTCD AREAS WITHIN THE LIMITS OF PART 20?

- STABILITY
.= SYSTEMS IMPORTANT TO SAFETY

0 oW DO THE DESIGN CRITERIA AND CONCEPTUAL DESIGN ACCOMMODATE THE RETRIEVABILITY OPTION?

- STARILITY



e
- BROAD_ESSHES = NESIGH

o  RELEASE RATE FROM ENGINEERED BARR!EZ SYSTEM
o tBOREHOLE AND SHAFT SEALS
o  OPERATIONAL

- SAFETY
-, RETRIEVABILITY

o NATURE QGF ISSUES
- SITE AND DESIGN SPECIFIC
- MANY ARE STRAIGHT FORMARD/CONVENTIONAL
-  SOME LARGE AREAS OF UNCERTAINTY

HRC/DESTGN AND YDROGEOLOGY




RROATISSUE - ENGINEEREDR BARRIER SYSTEM
LONG TERM PERFORMANCE
THERMAL LOADING
COMPLEX YNTERACTIONS

GAT, 1B




BROAD_ISSUE - BORPHOLE AND SHAFT SEALING

o  LONG TERM PERFORMANCE .
o  THERMAL LOADS
o  TESTING AND VERIFICATION

U aOF A



RROAD_ISSHE_- APERATIQNAL

0 SAFE EMPLACEMENT

- STABILETY OF OPENINGS

- SYSTEMS IMPORTANT 70 SAFETY
o  RETRIEVAL

- TIMING OF BACKFILL

AT, IBL, EI




. SIMMARY_OF DESIGN_CONTRACIS

: ‘e
[ AT !

JITLE
. T I R .
INENTIFICATION QF DESIGN PARAMETERS

AN APPROPRIATE IN SITU TEST METHODS

FOR RFPOSTTORY NESTARN (B6983)

EVALURTION OF RETRIEVAL
M TERIATIVES (B7327)

EVMUATION OF ENGINEERED BARRIER
SYSTCHS (R6986)

FVALUATION OF BORENOLE AND
SHATT SEALING (BLYYS)

ROCK PECHANICS TFSTING (B7115)
BENCHMARKING DESIGN COMES (R6985)
RCVIFY OF REPOSITORY DESIGN (B7328)

GFOTECHNICAL SCIENCES PROGRAM
(13109

HRC_MANAGER

i
L. HARTUNG
L. CHASE

C.L, PITTIGLIO

F.L. NOVLE
T. SCOMITY
D. FENRINGER

7. SEAMANS

J. CORRADO

CONTRACTOR
GOLDER ASSOCTATES (GAD)
ENGINEERS INTERNATIONAL (ED)

GOLDER ASSOCIATES (GAI)

UNIVERSITY OF ARIZONA U OF M)
ASTH

TEKNEKRON (TRD)
USBM/ENGINEERS INTERNATIONAL

LAMRENCE BERKEIEY LABORATORY
(n)




NRC PRODUCTS

LAS VEGAS DECEMBER 15, 1982




1

SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PROGRAM*

REGULATION

10 CRF Part 60, “Final Licensing Procedures”
10 CFR Part 60, “Proposed Technical Criteria”
10 CFR Part 60, “Final Technical Criteria®

10 CFR Part 60, Rationale for Performance

Objectives

GUIDANCE BOCUMENTS/TECHNICAL PQSITIOMS

o

S{te Characterization Format and Content
Guide

Environmental Report
Format and Content Guide

Safety Analysis -Report
Format and Content Guide

Construction Authortzation
Review Plan

Technical Position - Borehole and Shaft

- Seal

Technical Position - Waste Package
Performance After Repository Closure

Technical Position - Post Emplacement
Monitoring of the Waste Package

Technical Position - Reliability of the
Waste Package

Technical Position - Speciation and
Solubflity (Draft)

Quality Assurance Review Plan

Technical Position - Documentation of
Models (Draft)

»

F.R. Notice

NUREG-

R%g. Guide 5117

Reg. Guide __
1] "

Reg. Guide —_—

F.R. Notice
of Availability

F.R. Notice of
Availability
MURE5-0856

.“_[u ,

DY,

Feb. 25,
July 8, V
Early 198

Early 198

Sept. 198
Sept. 198
Sept. 198
Sent. 158

(Prelimin
flov. 1232
Nov, 1083

(Orafz) J
(Final) A

A1l citad reports are, or will be upon completion. availanle in the NRC puvolic
dccument room,



SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PROGRAM

SITE REVIEWS/SCR REVIEW PROCESS

o

o O

BWIF Site Characterization Aralysis
NNWST Sfte Characterization Analysis
Salt Site Characterization Analysis
Site Character{zation Review Plan (Rev. 1)

Comments on DOE Periodic Site Characterization
Activity Reparts

Staff Review of Basalt Waste [salation
Project (SWIP)

Staff Review of Basalt Waste Isolation
Project (BWIP)

Staff Review of Basalt Waste Isolation
Project (EBWIP)

Staff Review of Hevada Test Site
Staff Review of Nevada Test Site *
Staf; Review of Bedded Salt

Staff Review of Salt Domes

OEVELOPMENT OF NRC ASSESSMENT CAPABILITIES*

]

* This work also supparss requlatory guidance and SCR and Site Reviaws.

Repository Site Definition in Basalt.
Pasco Basin, WA (Sandia)

An Appraisal of Nuclear Waste Isolation
{n the Vadase Zone in Arid and Semi-Arid
Region (with emphasis on the Nevada

Test Site). [Lawrence Berkeley Labs (LSLJ]

Selected Hydrologic and Geochemical Issues
fn Site Characterization for Nuclear Waste
Disposal (LBL)

Status of Geochemical Problems Relating to
Burial of HLW (LBL)

NUREG-0360
RUREG-
NUREG-

Letter Report
tetter Report
Letter Report

Letggr Report

Letter Report

Letter Report

Letter Report

HUREG/CR-2352

NURES/CR-

RUREG/CR-

NUREC/CR-

Apr, 1982

flov. 198:
Every 6 ¢

per site
Sept. 19t
Nov. 192

March 1%

May 1981
May 1982
May 1981
Jan. 198

March 19

March 1¢

Oec. 19¢

Feb. 19¢
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SELECTED NRC PROOUCTS
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Cross-Borehole Fracture Mapping Using
Electremagnetic Geotomagraphy (Lawrence
Livermore Labs (LLL

Evaluation of Engineered Barrier
Performance (GAI?

{Eiigtu Testing for Design and Construction

Evaluation of Alternative Shaft Sinking
Techniques {GAI)

Identification of Factors Which Influence
Repository Design - Tuff (GAI)

Identification of Factors Which Influence
Repository Design - Domal Salt (GAL)

Relationship of an In-Situ Test Facility
to a Deep CGeglogic Repository for High-
Leval Nuclear Waste (GAI)

Assessment of Waste Retrieval
Alternatives (EI)-

Recommended Standard Testing Procedures
for Rock Mechanics (ASTM)

Evaluation of Geotechnical Surveillance
Techniques for Monitoring H1$h~Leve1 Waste
Repository Performance (Agapito)

Nuclear Waste Management Technical Support
in the Development of Nuclear Waste Form
Criteria for the NRC

Task 1 Waste Package Overview

Task 2 Alternative TRU

Task 3 Waste Inventory Review

Task 4 Test Development Review

Task 5 National Waste Package
8rookhaven National Laboratory (BNL)

Reyiew of DOE Waste Package Frogram
Natfcnal Waste Package Program %BNL)

Waste Package Verification Tests -
Packaging Material Testing Required to
Demonstrate Compliance with Radionuclide
Containment Criteria (BNL)

LLL (Research
Topical Report)

NUREG/CR-____
NUREG/CR-3065
NUREG/CR-2854
NUREG/CR-2614
NURES/CR-2613

NUREG/CR-2359

NURES/CR-
ASTH-

NUREG/CR-2547

NUREG/CR-2333
BNL/NUREG-51458

Yol. I

Vol. I1I
Vol. III
Voi. IV

“Vol. V¥

NUREG/CR-2482
BNL-NUREG-51494
Yol. 1

NUREG/CR-
8NL/MUREG-

May 1982

June 1982

Nov, 1982

July 1982

March 1982

March 1982

Oct. 1932

Nov. 1983

1983

Dec. 1981

Feb. 1982
Feb. 1882
Feb. 1982
Feb. 1832
Feb. 1982

Feb. 1982

Feb. 1983
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SELECTED NRC PRODUCTS
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0 Review of OOE Waste Package Program - BNL/NUREG-
Assessmant of West Valley Waste Package
Program (ENL)

o Review of DOE Waste Package Program - BNL/NUREG-
Part 1 HNear Field Repository Conditions
Part 2 Uniform and Pitting Corrosion Data
Requirements for TiCode-12 Waste

Contajners '

(BNL)

o SWIFT Madel-Coupled, Groundwater, Heat and NUREG/CR-042¢
Salute Transport {(Sandia)

0 ONET Report & User's Guide-Geomechanfes and NUREG/CR-
Fluid Flow 1n Salt (Sandia) -

0  NWFT Model-Solute Transport (Sandfa) NUREG/CR-1190

] OVM Method of Solving Convective NUREG/CR-1376
Dispersion Equation-Salute Transport (Sandia)

(] Pathways Model-Eavircnmental Radionuclide NUREG/CR~1636
Transport (Sandfa) (Vol. 1)

o  Dosimetry & Healt Effects (Sandfa) NUREG/CR-2166

0 A Summary of Reposttory Siting Models NUREG/CR-2782
(Teknekron/Geotrans)

¢ Beachmark Problems for Repository Siting NUREG/CR-3066
Madels

o Calculations of Radionuclide Releases from SAND 82-1557

Hypothetical Nuclear Waste Repositories in
Basalt, Bedded Salt and Tuff

o Valence Effects on Adsorption {Oak Ridge ORNL-TR*
National Lab (ORNL)]

o Mobile Anionic and Non-ionic Speciéﬁ' PNL TR
[Pacific National Lab (PHL]

) Improvements Achieved in Procedures and LBL TR
Theory for Evaluating Backfill Effectiveness (LBL)

o Amgrphous Iron Hydroxide Controls on Uranium AAEC/0RNL TR
Actinide and Technetium Mobility Identified in
Field and Lab (Australian Atomic Energy
Cormission (AAEC)/(ORNL)

* TR - Research Topical Reports.

Feb, 1983

“feb. 1983

1878
1982

1980
19€0

198}

1981
1982

To be put

1982

Feb. 198
March 19
Feb. 198

March 19
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Msthod for Characterizing Geochemical *AeC TR Oct. 1982
Retardation in the Field (AAEC)

Field & Theoretical Invest. of Mass and Energy Uof AZTR Feb, 1982
Transport in Subsurface Materials at Wast:

Disposal Sites [University of Arizona (U of Azj]

Geamorphic Aspects of Nuclear Waste Disposal Ccsu TR Sept. 198¢
TColorado State University (CSU!

Long-Term Performance of Waste Package BCL TR Sepv. 198:
Materials éatte'ne Columbu. Laboratorfes (BCLD (Annual Re
Shaft or Borehole Plug-Rock Mechanical U of AZ TR Dec. 19€0
Interaction (U of AZ)

Borehole Wall Damage Induced by Drilling U of AZ TR July 1982
(U of AZ)

Polyaxial Testing of Borehole Plug Performance U of AZ TR July 1882
(U of AZ)

Corrosion Study of HLW Container Materials BNL/NUREG 51449  1981-1982

(BNL)
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RC COGNIZANT STAFF

(WASTE PACKAGE)

(ENGIFEERED BARRIER SYSTEM)
(GEOCHEMISTRY AND HYDROLOGY)
(PERFORMANCE ASSESSMENT)

HRC ORS,

NMSS/KMHL
RES/DHSHM
NMSS/WMHL
NMSS/WMHT
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FMSS/HMIIL
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42-74612
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