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SUBJECT: TRIP REPORT, NWTS ANNUAL MEETING, LAS VEGAS, NEVADA,
DECEMBER 13-17, 1982

During the week of December 13-17, 1982, NRC staff involved in the agency
HLW Program attended the NWTS Program Annual Meeting in Las Vegas,
Nevada. 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. The Proceedings of the NWTS technical sessions have been
published as DOE/NWTS-30.

On December 13, NRC staff gave a series of briefings on the NRC
regulatory program. 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 description of the NRC technical programs. Staff of
Wt4HL, WMHT and RES participated in the briefings. The briefings on the
technical presentations were intended to emphasize NRC independent needs
to independently assess the uncertainties in repository performance and
how these needs differed from DOE programs that were aimed at finding
suitable sites, developing designs, and, eventually, at construction of
the facilities. 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 presentations have been
placed in the WM Division files under this subject.
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BRIEF[ING ON FINAL 10 CFR PART 60

TECHNICAL CRITERIA

P. A. COMELLA

DECEMBER 15, 1982



NRC REGULATORY APPROACH:

a COMMUNICATE BEEOBEI18M TO ALL-DOE, CONGRESS, PUBLIC, INDUSTRY-

* IN A SIGNIFICAT WAY (THROUGH RtLEMAKIN6)--

o H1011 TIHE COMMISSION WILL CARRY OUT ITS RESPONISIBILITIES FOR REGULATING
GEOLOGIC DISPOSAL OF ILl

- WHAT TiE REGULATORY FRAMEWORK IS (LICENSINtG PROCEDURES)

- WAIT THE ISSUES IMPORTANT TO LICENSING ARE (TECHNICAL CRITERIA)



.

NRC REGULATORY APPROACH: HISTORY

LICENSING PROCEDURES

* PROPOSED GENERAL STATEMENT OF POLICY. FALL 1978

(FRi AND DISSEMINAT1ON TO STATES)

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

* FINAL LICENSING PROCEDURES, WINTER 1981
(INFORMAL NOTICE AND COMMENT IULEMAKING UNDER APA)

TECHNICAL CRITERIA

* INFORMAL NOTICE AND COMMENT RULEMAKING UNDER APA
ADVANCE NOTICE OF PROPOSED RULEMAKING, SPRING 1980
PROPOSED IECIIHICAL CRIIERIA, JULY 1981

" FINAL TECHNICAL CRITERIA: UNDER COMMISSION CONSIDERATION
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PROPOSED TECHNICAL CRITERIA: BACKGROUND

* OVERALL SYSTEM PERFORMANCE STANDARD IDENTIFIED: EPA GENERALLY APPLICABLE
ENVIRONMENTAL STANDARD

A DEFENSE-IN-DEPTHo MULTIPLE BARRIER APPROACH IMPLUEMNTED

E MAJOR INDIVIDUAL REPOSITORY COMPONENTS IDENTIFIED

- CONTAINMENT BY WASTE PACKAGES
- RELEASE RATE FROM ENGINEERED BARRIER SYSTEM
- GROUNIXIATER TRAVEL TIME

* tINUMERICAL PERFORMANCE OBJECTIVES FOR THESE COMPONENTS SPECIFIED

X SITING AND DESIGN CRITERIA ALSO PROPOSED



TECHNICAL CRITERIA: BACKGROUND ON PUBLIC CODiNTS

* PROPOSED TECHNICAL CRITERIA MLISHED FOR COMMENT JULY 8, 1981

l PUBLIC COMMENT PERIOD CLOSED NOVEMBER 5, 1981

* SEVERAL IHUNDRED INDIVIDUAL COMMENTS IN 91 LETTERS

a EVERY ISSUE ON WRICH CfIlSSION SOUGHT COMMENT ADDRESSED

ALTERNATIVE REGULATORY APPROACHES

RETRIEVABILITY
HUMAN INTRUSION

POPULATION DENSITY
DETAILED DESIGN CRITERIA

ALAM FOR THE ENTINEERED SYSTEM

* MANY ASPECTS OF ROLE ADDRESSED

"TRU 1WASTES
" BOREHOLE AND SHAFT SEAL ING

CREDIT FOR SITE SPECIFIC FAC[ORS

DISPOSAL IN UNSA1IURAIED ZONE



STAFF ANALYSIS OF PUBLIC CM1tENTS

OBJECTIVE: SYSTEMATIC AND DOClREIT1ED IDENTIFICATION AND CONSIDERATIOR

OF ALL ISSUES AD TOPICS RAISED IN THE PIMLIC COUBS TO

SIII IMl1AT WAS DONE Iti'lIE FIIIAL RULE IN LI6HT OF COVIENTS

RECEIVED AND MffY



STAFF ANALYSIS CONT'D.

- IETTERS EXAMINED TO IDENTIFY TOPICS ADDRESSED IN PUBLIC COWNT

- LETTERS SECTIOnED INTO IIDIVIDUAL VERBATIM CONTEXTED COWENTS

ACCORDING TO TOPIC

- INDIVIDUAL COWIENTS COMPILED BY TOPIC

- PROPOSED RIILEM1AKING PACNAGE AALYZEDI TOPICALLY BY TEAMS OF COGNIZANT

TECIIICAL STAFF IN LIGHT OF COWIILEI) COlf-ENTS

- OtlG0OING MAtIAGEMENT REVIEW OF DRAFT RESPONSES AtD RECOQWNDED CHANGES FOR

ADEQUIACY OF ANALYSIS, COHERENCY, INTERNAL COtISISTEtNCY, ETC.

- IN)IViDuAL COPMVfiS AND RESPOIISES PRESENTED IN 500-PAGE STAFF MALYSIS

- SYNTHESIS OF INDIVIDUAL COMtlE'IiTS AIM RESPONSES PRESENTED IN 70 PAGE
POLICY OVERVIEW Nil) SECTION-BY-SECIIn0l ARlALYSIS OF CIIA11GES FROM
PROPOSED RULE

- CRITICAL IECIINICAL ISSUES tKATIE) Il RATIONALE DOCUMENT



TECHNICAL CRITERIA: STATUS

* EPA STANDARD NOT YET IN PLACE

* COMMISSION CONSIDERING HOW TO PROCEED IN ITS ABSENCE

- ASSUME EPA.STANDARD AND FINALIZE NUMERICAL PERFORMANCE

OBJECTIVES

- WAIT FOR EPA STANDARD BEFORE PROCEEDING

- FINALIZE TECINICAL CRITERIA EXCEPT FOR NUMERICAL

PERFORMANCE OBJECTIVES MOST CLOSELY TIED TO AN

EPA STANDARD



REGULATORY APPROACH BASED ON

NUMERICAL PERFORMANCE OBJECTIVES FOR INDIVIDtAL BARRIERS

ENGINEERED SYSTEM:

* WASTE PACKAGE

* UHWERGROUND FACILITY

GEOLOGIC SETTING
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PUBLIC COMMENT ON REGULATORY APPROACH

COIMENTERS QUESTIONED THE FLLOWING:

* RELATIONSHIP BETWEEN NRC PERFORMANCE OBJECTIVES AND

EPA STANDARD

* LACK OF FLEXIBILITY

* DEMONSTRATION OF COMPLIANCE



ISSUE: RELATIOUSIIP BETWEEN NRC PERFORMNCE OBJECTIVES AND EPA STANDARD

STAFF RESPONSE:

* HAVE DONE ANALYSES OF MODEL REPOSITORY PERFORMANCE IN BASALT WELDED TUFF
AND BEDDED SALT.

* EPA STANDARD (DRAFT 19) WAS USED AS OVERALL PERFORMANCE OBJECTIVE.

* TOOK INTO ACCOUNT UNCERTAINTIES IN GEOLOGIC DATA EARLIER IDENTIFIED
BY NRC ND USED STATISTICAL SAMPLING METHODS TO ASSESS IMPACT ON
PERFORMANCE.

* EVALUATED IMPACT OF NRC PERFORMANCE OBJECTIVES ON FRACTION OF CASES
WHICH EXCEEDED THE EPA STANDARD.

a



ISSUE: LACK Of FLEXIBILITY IN PERFORMANCE OBJECTIVES

STAFF RESPONSE:

* HAVE INCLUDED A QUALITATIVE STATEMENT OF TIlE PERFORMANCE OBJECTIVE
USING LANGUAGE SUGGESTED BY DOEt

* HAVE RETAINED NUMERICAL CRITERIA BUT HAVE INCORPORATED A PROVISION
THAT ALTERNATIVE CONTAII!ENT TIMES, RELEASE RATES AND GROt03DATER
TRAVEL TIMES WILL BE CONSIDERED ON A CASE-BY-CASE BASIS.

* HAVE IDENTIFIED THE KINDS OF FACTORS TIHE COMISSION WILL CONSIDER

- EPA STANDARD
- AGE AND NATURE OF THE WASTE, AND REPOSITORY DESIGN
- GEOCHEMICAL CHARACTERISTICS OF TIIE POST ROCK
- PARTICULAR SOURCES OF UNCERTAINTY IN REPOSITORY PERFORMANCE



ISSUE: DEMONSTRATION OF C0MPLIANCE

STAFF RESPONSE:

60.101 ...ON REASONABLE ASSURANCE...

... IT IS NOT EXPECTED THAT COMPLETE ASSURANCE..,CAN BE PRESENTED.

... FOR REPOSITORY PERFORMANCE OVER LOIG TIMES INTO THE FUTURE,

THERE WIIL INEVITABLY BE GREATER UNCERTAINTIES. PROOF OF

FUTURE PERFORMNCE...IS NOT TO BE IAD Ill THE ORDINARY SENISE

OF TIlE WORD.

... WIIAT IS REQUIRED IS REASONABLE ASSURANCE, MAKING ALLOWANCE
FOR THlE TIME PERIOD AND HAZARDS INVOLVED, SO THAT THE OUTCOME

WILL BE IN CONFORMANCE WITH THOSE OBJECTIVES AND CRITERIA.



ISSUES RELATED TU RETRIEVABILIT'

s M1OST CMNTERS BELIEVED TIIAT RETRIEVADILITY REQUIREMENT SHOULD BE

LINKED 10 PERFORMANCE CONFIRMATION PROGRAM.

a MANY COMMENlERS BELIEVED PERFOI:IiANCE CONFIRMATION WAS ACIIEVABLE IN

SUBSTAIITIALLY LESS TIME THAN SUGGESTED BY NRC AND COULD BE CONDUCTED

DURING PERIOD OF WASTE EMPLACL[4ENT.

a MANY COtlMNTERS BELIEVED PERFORMANCE CONFIRMATION PROGRM WOULD BE

SITE SPECIFIC.

* DOE RE:QUESTED CLARIFICATION OF WOETHER BACKFILLING OR PERMANENT

CLUSURE WOULD BE PERMITTED PRIOR TO END OF THE DESIGNED RETRIEVAL

PERIOD.



ISSUES RELATED TO HUMAN INTRUSION

* COMMENTERS GENERALLY SUPPORTED THE COMISSIONS' APPROACH TO DEALING
WITH ItMAN INTRUSION

- AVOID RESOURCES
- PASSIVE CONTROLS

FEDERAL AND OWNERSHIP AND CONTROLS
RECORDS
PERMANENT MARKERS

* A NUMBlIER OF COMMENTERS ARGUED THAT WHILE SUCH CEASIURES COULD REDUCE
THE PROBABILITY OF HUMAN INTRUSION, IT COULn NOT BE RULED OUT

* IN 111E FINAL RULE VIE ALLG FOR CONSIDERATION OF HUiAN INTRUSION
AS A LOW PROBABILITY EVENT UNDER THE FOLLOWING CIRCUMSTANCES
- PERMANENT MRKERS SURVIVE
- UNDERSTANDING OF HAZARDS OF TIHE WASTE SURVIVE
- INSTITUTIONS EXIST WHICH CAN RECOGNIZE THE RISK AND TAKE

APPROPRIATE ACTI ON
- RECORDS ARE PRESERVED AND RIMAIN ACCESSIBLE



ISSUES RELATED TO POPULATION DENSITY

o tlANY CEOMENTERS AGREED ITH1 NRC APPROACH NOT TO EXPLICITLY INCLUDE

POPULATION1 DENSITY AS A SITING CRITERION.

o DOE NOTED TWO TIME PERIODS MERE OF INTEREST, THlE EMPLAEMENT PERIOD

AND 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 THOUSAND OR MORE YEARS AND POPULATION

DENSITY WILL HAVE LIT[LE IMPACT.



13SUES 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.

* A NUMBER OF OTIER COMMENTERS, HOWEVER, THOUGHT DETAIL WAS EXCESSIVE AND

COULD CONSTRAIN DESIGN.

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

- VENTILATION REQUIREMENTS
- BACKFILL REQUIREMENTS
- MODULAR DESIGN
- BOREHOLE AND SHAFT SEALING REQUIREMENTS

o CONSTRUCTION SPECIFICATIONS DELETED IN PART AND CONSTRUCTION RECORDS MOVED
TO LICENSING PROCEDURES.

* IN RESPONSE TO INDUSTRY COMMENTS, HAVE GIVEN MORE SPECIFIC DEFINITION
OF "IMPORTANIT TO SAFETY"



11RC H1W
SITE CIIARACTERIZATION AnD

PRELICENSING ACTIVITIES

DECEfiBER 15,. 19821I. J. MILLER



Ge% rologi Repository
* Teochn'ical Issues

Oconventional
Surface-handling facilities
Mine development

o Unconventional/first-of-kcind/site-specific
Long-term hazard
Waste heat and radiation
Deep groundwater
Geochemistry
Waste containers
Sealing of openings



0

IILW REGULATORY APPROACH

* PRELICENSING NRC-DOE CONSULTATION WITH PUBLIC INVOLVEMENT

-- INFORMAUFLEXIBLEI INTERACTIVE
-- EARLY SCOPING
-- ONGOING PROCESS
-- SITE-SPECIFIC

* kIIAT ARE SPECIFIC LICENSING INFORMATION NEEDS?

* NEEDS FOR COnPLIANCE DETERNINATIONS

-- SPECIFIC ISSUES?
-- WHAT CONSTITUTES ADEQUATE PROGRAMS OF DATA

GATUERING AND ANALYSIS?



H-1LW Repository Development Schedule*

Site Characterization
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Site Characterization Report (8CR)
*First step in informal process for all parties to review
DOE site characterization plans

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

oReview selection of candidate sites
eNot a license application



SITE CIIARACTERIZAIION REPORT
IOCFR60 REQUIREMENITS

(SECT. 60.11)
. :'.

DESCRIPTION OF SITE TO BE CHARACTERIZED

CRITERIA USED TO ARRIVE AT CANDIDATE AREA

MEIHOD BY WHICH SITE WAS SELECTED FOR SC

IDENTIFICATION OF ALTERNATIVE MEDIA AND SITES WERE
DOE INTENDS TO CONDUCT SC

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

DESCRIPTION OF SC PROGRAM

EXTENT OF PLANNEO EXCAVATION AND PLANS FOR IN SITU
TES]ING

REPOSITORY CONCEPTUAL DESIGN

SAFETY CONTROL PROGRAMS

ALL SC PLANS (IN SOME LEVEL OF DETAIL) FOR
GENERATING ItrORMAT1O0 REQUIRED FOR FULL
IOCFR60 LICENSE REVIEW

DESCRIPTION OF QUALITY.ASSURANCE PROGRAM



Site Characterization neview Process
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HCHG Site Characterization SIS
(SCA)

Advisory opinion
Critique
Foctis on major issues and concerns -

Basic thrust and approach of DOE program

Comiprelhensive summary of all identified open issues

and concerns
Dotailatd isaluac to ho ffllowem



Sito Characterzalion Analysi's
oBegins process -- not an end point
*Minimum required:

Assure major issues and associated licensing Information
needs identified
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 foflowup discussion

,oLevel of detail is major variable
Broad test strategy
Detailed test methods and data analysis procedures

*Reaching of consensus on details of all site characterization
plans not required at this time

Investigations have different lead times



DIRECTORS S OPINION

NRC REGULATION (IOCFR60.11(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 IDoctinents and Availability

SCA AND
DIRECTOR'S

OPINION

TECHNICAL
APPENDICES

Nb

SITE ISSUE
ANALYSES

Y NRC
PUBLIC DOCUMENT

ROOMS

Q NI)REG-0960
CIRCULATED Fon

PUBLIC COMMENT
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otIII~t. Di nRAf I SCA

(XI1CtllV 51 StARKY

DIRICIOR'S OPINION

I. INiROOUCIt 1 - OE SCRIPlo"N alI LICENSING AND
S INE CIARACIERIZAIION PROCESS

2. DISCRIPION OF SINE AND CONCEPIPAL DESIGN

3. SifN SE[CtION PROCESS

4. f"lUtMDWAIER ,1IO

5. GEOLOGIC STA9II1Y

6. GEOCIIEHICAL RETARDAION

7. DESIGN OF FACILITIES

B. WASTE PACKAGE

9. INSITIUTIOIAIL AND ENVIROt#ENTAL FACTORS

10. QUALITY ASSURANCE PROGRAM

11. PERFORHANCE ASSESSMENVl

12. SUMMARY OF HRC COICERNS/COIMENIS/OPEN ITEMS

APPENDICES

DEAILFED SYSIlMAIIC IADULAIHIONEVALUATION OF
SCR ISSUES

SITE UNCERTAINIY AtM SENSITIVITY ANALYSIS

OIlIfR SELECIED nEIAIIWD IEAM EVALUATIONS

ID CFR 60



14.1 W.

NRC Division of Waste Management
H-ILW Licensing

I

WMHT
*Project management
eSite Investigations
*Facility design

WMHL

aRegulation development
eComputer modeling
%Waste containers

WMPI
eState participation

-

.



SCR Review Projects
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PRELICENSING GUIDANCE

DOCUMENTS

o PURPOSE: SME AS SCR REVIEW PROCESS

- ESTABLISH LICENSING INFO NEEDS

- ESTABLISH WHAT CONSTITUTES ADEQUATE DATA GATHERING
AND ANALYSIS PROGRAM

O APPROACH:

- ADDRESS SELECTED SINGLE ISSUES

- TACKLE MULTI-SITE ISSUES EFFICIENTLY

- CONSULTATION WITH

- PUBLIC

- DOE
- OTHER FEDERAL AGENCIES
- TECHNICAL COMMUNITY

- FLEXIBILITY To AcCOUOT FOR DEVELOPMENTAL PROGRAM NATURE



PRELICENSING
GUIDANCE
DOCUMENTS

o VARIETY OF FORMS AND STARTING POINTS

- REG. GUmID

- STAFF TECHNICAL POSITIONS

- STAFF REVIEW PLANS

- NATIONAL STANDARDS EFFORTS

- ANS
- ASTM

- ADDITIONAL STANDARDIZATION EFFORTS

- MCC

- DOE LICENSING TOPICAL REPORT REVIEWS?



PRELICENSING GUIDlANCE DOCWMENTS
CURRENT PLANS

o REGUI.ATORY GUIDES

O FORMAT AND CONTENT GUIDES ONLY

o SCR - R.G. 4.17 (COMPLETED)
o SAR
o ER

o STAFF TECHNICAL POSITIONS - TENTATIVE PLANS

O DOCUMENTATION OF CODES (COMPLETED)
O BENCHMARKING OF COMPUTER CODES
O GEOCIEtISTRY - SOLUBILITY P)ETERMINATIONS
o Post EmPLACEMENT MONITORING
O WASTE PACKAGE RELIADILITY
O BOREHOLE AND SHAFT SEALS

o STAFF REVIEW4 PLAMS

O SCR (COMPLETED)
O QUALITY ASSURANCE (DRAFT COMPLETED)
O SAFETY AMALYSIS



NlC u-ULW Program Developm"nt
oDevelop Regulation
elleviews of DOE site and laboratory investigations

Hanford
Nevada test site
Gulf Coast - salt domes
Bedded salt

@ Site Characterization Report review

oDevelop guidance documents
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OVERVIEW OF TECIMICAL, ISSUES

o 1RC ACTIVITIES

o BROAD ISSUES ItM GEOLOGIC DISPOSAL

o TECHNICA.L PROGRAM OBJECTIVES

12/15/82
..- * . . -. ..
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NRC PRELICENSHIG ACTIVITIES

S

o DEVELOP REGiLAT OUS

o REVIEW DOE SITE CIIARACTERIZATION AND DEVELOP1EN PROGRAMS

o DEVELOP. REGULATORY PDSITIMI - GUIDANCE DOCIEETS

o DEVELOP STAFF LICENSING CAPABILITIES

laf ase insf~f



ISSUES

o DEFHI1ITIOH OF ISSUE

- CUESTION THAT MUST BE AVSIERED OR RESOLVED TO COd ¶ETE LOCPMSING
ASSESSMENT OF SITE AIm DESIGN SUITABILITY II TERMS OF 10 CFR GO
PERFORMA:CE OBJECTIVES AND REOiREPERTS, AIM TO MAKE KEPA FIflDINGS

- QUESTION AWOUT APPLICABLE PROCESSES/CONDITIONS/SITE FEATURES

- IT A FUNCTION OF DEGREE OF CONTROVERSY

tifr/nvrRv IFWI 'f) 11 c ovi



S

o BROAD ISSUES

- RELATE DIRECTLY TO 10 CFR 60 PERFORAKCE OBJECTIVES

o SPECIFIC ISSUES

- IMFORMTAI01 FOR RESOLVING BROAD ISSUES

- CONDITIONS Aft PROCESSES

- tETlODS OF DATA COLLECTION ASM ANALYSIS ADDRESSED
UNDER EACH ISSUE

- MANY LEVELS OF DETAIL

. .4 _ .-



BROAD ISSUES RELATED TO OPERATIOHAL PERFORMICE

o 11011 DO THE DESIGN CRITERIA MID CONCEPTUAL DESIGN ADDRESS
RELEASES OF RADIOACTIVE MATERIALS TO UNRESTRICTED AREAS
WIITHIN THE LlUITS OF PART 20?

o H1OW DO THlE DESIGN CRITERIA AND CONCEPTUAL DES16t3
ACCOMODATE TIE RETRIEVABILITY OPTIOll?

IIRCOVERV JEl 12/15/82
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ACCESSMl~tE JERVIPONENT

1. IWIAT IS WE PRE-WASTE EMPLACEMENT GROMUDINATR TRAVEL TIME ALONG THE FASTEST
PATH OF RADIONUCLIDE TRAVEL FROFl THE DISTURBED ZOIE TO THE ACCESSIBLE EYIROIENT?
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BROAD ISSUES RELATED TO POST-CLOSURE PERFORMANCE

1. W!HAT IS THE PRE-WASTE EMPLACEIENT GROUNrSDATiR TRAVEL TIME iLONG THE FASTEST
PATH OF MRDIOIMCLIDE TRAVEL FROM TIE DISTURBED ZONE TO THE ACCESSIBLE ENVIRONMENT?

2. I-1E1 At.A NOW DOES WATER CONTACT

-- THE BACKFILL?

-- THlE WASTE PACKAGE?

-- THE HASTE FOR11?

3. WMEN, HOW, AND AT MAT RATE ARE RADIOMICLIDES RELEASED FROM

-- THlE WASTE FUJI?

-- THE WASTE PACKAGE?

-- THE BACKFILL?

-- THE DISTURBED ZONE?

-- TlE FAR FIELD TO THE ACCESSIBLE EIVIRO!IMENT?



CCESSILE EHVIROMENT
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ACCESSJILE EtV..)OfWN

*~~~~~~~

2.

3.

11EN AND iIN DOES HATER CONTACT THE UACKFILL?

HHER AIM IO DOES WATER CONTACT THE WASTE PACKAGE?

I
I
I
I
I
I
I
I

LIMIT OF DISTURBED Z~ffE
-_- - - - - - -_w -

.- w~-f

N

Es
j

I

I

I
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I
I
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II

4 v MHEI AIM 1AW DOES WATER CONTACT TiE WASTE FORM?

5. WGiEI, 11W, AND AT MAT RATE ARE RADIONUCLIDES RELEASED FROM THE WASTE FORM?

6, . tWEN, IHa, AND AT WHAT PATE ARE RADIONUCLIDES RELEASED FROM THE MASTE PACMGE?

I
* WASTE
rolii

PACKINItG -

WASTE PACKAGE
BOUOAtlY



i

LCESWE ERVIROWENT
_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-_

7. IlIEND 11019, AND AT WIAT RATE ARE RADIOIUCLIDES RELEASED FRM THE BACKFILL?
I

8. ttIEN 11HW, AND AT WHA RATE ARE RADIONUCIHES, RELEASED FROM THE DISTURBED ZOE

9. WIIEN, HOW, A! AT WhAT RATE ARE RADIONUCLIDES RELEASED FROM TIE FAR FIELD TO

THlE ACCESSIBLE EIWOI ET?
LIMIT OF DISTURBED ZOE

.- s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I

r N
ROU WATER I

LIMIT OF ROCK THAT PROVIDES STRUCTURAL SUPPT - TRAYEL TMlE - --.

- - -^- - - - -- - 1 \ APPLIES IIERE

9 a C : RELEASE RATE
I I | 

I'tSFIIL | BACKF~t. t _ LIM.T APPIES

) # ~~~~~~~~~~~~~~~I _ . I . lI I BAKILL ACKI ERE

HASTE _P-____-_- I-I hASTE PACKAGE I[] ~~FORNh B.IIOUN~DARY

I I _ O1-_3 .If ltOR
i j _ _ 1 ~~~PACKMG!_

__, _I
\~~ 

~ ~~~~ .-
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TECHNICAL PROGMNI OBJECTIVES

o SPECIFIC ISSUE REVIEWS

o BROAD ISSUE REVIEWS

o RESEARCH



AGENCY ACTIVITIES

DOE

o PESIGfl, CONSTRUCT, AND OPERATE REPOSITORY

o DEVELOP APPROPRIATE TECHIIOLOGY

o INVESTIGATE SITE ANID GATHER DATA

NRC

o DEVELOP REGULATIONS AIID GUIDANCE

o REVIEW DC' PROGRMlS

o IDEITIFY AND UJNDERSTAtID PROBLEMS A^VD UUCERTAINTIES

l/nvrv I SW2/5/8 12/15/82



DOE PROGRAM

o TECHUOLOGY DEVELOP1IENT

- DESIGNS

TEST METHODS
- INSTRUMENTATION

o DATA GUIERATIOUl

NIRC PROGRAM

o RESEARCH
- UNiDERSTAfID BASIC PHENOMENA

- UNDERSTAND LIMITATIOMS AND NICERTAINTIES

ASSOCIATED 1T11T DATA AND TEST METHODS

o TECH NICAL ASSISTANCE

- CRITICAL REVIEW OF DOE

- DEVELOP STAFF LICENSING CAPABILITY

- DEVELOP REGULATORY POSITIONS IN LIGHT OF

RESEARCH RESULTS



a BlASES EORIECHUL PRIORUITZATION

o SIGNIFICANKE TO REPOSITORY PERFORMANCE

o EXTENT OF UNCERTAINTY

o POTENTIAL FOR SUCCESS

- IMPACT
- LIKIIHOOD

o TIMING

NRC/OVERVIEW
12/15/82



P CWXE ASSno

M. law 
DEME 15, 19B2



S

lb PERFORMANCE ASSESSMENT - MAJOR ISSUES

* GROUNDWATER TRAVEL TIME

* COMPLIANCE WITH EPA STANDARD

* PRE CLOSURE RISK ANALYSIS

[IRC/PERFORMANCE ASSESSMENT/KNAPP 12/15/82



PERFORMANCE ASSESSMENT - MAJOR ACTIVITIES

MODEL AND CODE DEVELOPMENT

MODEL AND CODE EVALUATIOfl

MODEL AND CODE APPLICATION

. ---- . I - .-- - --- a aa.aFe I I/ 1Q1)



TPES OF PRODUCTS

LODE - COMPUTER PROGRAM DEBUGGED AND RUNI1NG AT BROOKMVEN WHICH
CORRECTLY SOLVES EXAMPLE PROBLEMS

SEMINAR - TECHNICAL PRESENTATI ON TO TRAIN STAFF IN THE THEORY AND
MODELS APPLIED BY THE CODE, HOW TO OPERATE THE CODED AND THE
LIMITATIONS OF THE CODE.

SELEJEINIlftLCURRICULR - DOCUMENTAION OF THE SEMINAR MATERIAL,
PRESENTED SUCH TUAT AN INDIVIDUAL CAN LEARN TO OPERATE THE CODE
ALONE.

U-SER'JiMANIUAL - A DESCRIPTION OF TlE INPUT AND OUTPUT OF A CODE.

fiRC/PERFORMANCE ASSESSMENT/KNAPP 12/15/82



.

1QflELAHODEVELGEIENT PRODlUCIS

* DONE

- SWIFT

- NWFT/DVM

- LBS

- PRESS

i

- DNET

- PATHI

- DOSHEI

- DPCT

* PLANNED' AND UNDER WAY

. - GENERALIZED DUAL POROSITY VERSION OF MiFT/DVM

- DUAL POROSITY VERSION OF SWIFT

- THREE-DIMENSIONAL UNSATURATED FLOW MODEL

- UNSATURATED TRANSPORT nETWORK MODEL*

tIRC/PEPFORMACE ASSESSMENT/KNAPP 12/15/82



9

a

MODEL AND CODE EVALUATION

* REVIEW OF NRC FUNDED PRODUCTS

* CODE IDENTIFICATION AND SUMMARIZATION

* BERCHMARKING PROBLEM DEVELOPMENT AD

PUBLICATION

* BENCHMARKING EXECUTION ANID DOCUMENTATION



I

MODEL AND CODE APPLICATION

* PROVIDE RATIONAL FOR 10 CFR 60

o REVIEW EPA STANDARD
- NECESSITY AND SUFFICIENCY

- ACHIEVABILITY

- COMPATIBILITY WITH 10 CFR 60

* REVIEW SCRS
- HYDROLOGIC MODELING

- PERFORMANCE ASSESSMENT

* PROVIDE GUIDANCE FOR NRC RESEARCH
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APP'trATTN OF SHIFT TO HANFORD SITE IIYOROGEOLOGY (AFTER LEHIMAN AND QUlINN)



HYDRUGEOLOGIC MODELHIG - 1IANFORD SITE

UPC MODELS CAll REPRODUCE DOE MODELING RESULTS IF TlE DOE

ASSUIPTIOflS ARE USED.

- TIHE CURRENTLY AVILABLE DATA BASE IS IlNADEQUATE TO PERMIIT

CONFIDENT SELECTION OF BOUNDARY CONDITIONS AND INPUT

PARNIETERS

1911 C /;A)
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SLJMMARtfPEREORf1ffiNFASSEFSI 10IINIRACI5

JITLE HHERAJWIER cofITRREIR

REeOSITORY $ITE DEEINITION AND TECHNOLOGY
IRANSFEA (A-11 8

TECHNICAL ASS % Tty FOR PERFORMANCE
ASSE6SS4ErIT A-lb5)

I1AINTENANCE OF COMPUTER PROGRAMS (A-1166)

BEDDED SALT REPOSITORY SITE DEFINITION (A-1168)

BENCHMARKING £OMeJTER CODES AND LICENSItlG
ASS ISTANCE 26-Eb9)

WASTE ISOLATION METHODOLOGY (A-1192)

RmS HIETIODOjtOGY OTHER THAN BEDDED
SALT TA- Y26

WASTE MANAGEMENT TECHNICAL REVIEW (B-66911)

M. J. WISE

Ml

Ml.
lie

D.
Re

J.

J.
Lo

1 .

co

GORDON

WISE

WI SE

FEm INGER

SHEPARD

SHEPARD

ENG

SANDIA (SUIL)

SANDIA

SANDIA

SANDIA

TEKNEKRON (TEK)

SANDIA

S4"D IA

CIn A3PLICAT[IOS
INC. A

R.

C.

UNCERrAINTIES IN LOF G-1ERM PERFORMANCE
AtlD REVIEW PA"LE 1YA-UI1) J. D. RANDALL OAK RIDGE (ORNO)
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NRC GEOCEMIISIRY PROGRAM
PRESENTED AT

NuTS PROGRAM MEETING

DECEMBER 15, 1982



BROAD POST-CLOSURE PERFORMANCE ISSUES

ADDRESSED IN GEOCHEMISTRY PROGRI
VA

M7 WHEN, HOW, AND AT WHAT RATE ARE RADIONUCLIDES

BACKFILL?

#8 WHEN, HIOW, AND AT WHAT RATE ARE RADIONUCLIDES

DISTURBED ZONE?

19 WIIEtNi H10W, AND AT WHAT RATE ARE RADIONUCLIDES

* FAR FIELD TO THE ACCESSIBLE ENVIRONMENT?

NRC/GEOCIIL1I4STRY/BIRCIIARD

RELEASED FROM THlE

RELEASED FROM THE

RELEASED FROM THE

I .I I 0 ... ,.: 1:1, I.
I .. .



o INITIAL CONDITIONS

o ENVIROO1ENT OF WASTE PACKAGE

o SOLUBILITY OF RADIONUCLIDES

o flOBILITY OF RADIONICLIDE SPECIES

o UNCERTAINTY AND RELEVANCE OF DATA

o GElCIIEMICAL TRANSPORT MODELING

S



°aMUS1UNtifIIALSQION IXua

0 SPECIFIC ISSUE (SITE-SPECIFIC DATA NEEDS)

-- DETAILED CHIARACTERIZATIOU OF hASTE PACKAGE

-- DETAILED CHARACTERIZATION OF IMST ROCK CIUISTRY,

PETROLOGY, AND INEIALOGY

-- DETAILED aIRACTERIZATIO O*F GROURNWATER CIHEISTRY



I g .4 i I~& I I a

a

0 SPECIFIC ISSUES

-- IYDROT7IERMAL ALTERATION OF REPOSITORY

-- CHEMISTRY OF GROUNDWATER AT REPOSITORY CONDITIONS

-- COMPATIBILITY OF WASTE PACKAGE/GROUNDWATER/1IOST ROCK

AT REPOSITORY CONDITIONS

LAWRENCE BERKELEY LAD

LAWREIICE BERKELEY LAB

ARGOUHE NATIONAL LAD

* * :. I



! :..I *I. * 1
a aI I

-I i

, ! 'II

; if . I

I

BLRQAflJUE - SLUIMILIR!

0 SPECIFIC ISSUES

-- TITERMODYNAMICSD SPECIATION

-- IIYDROTHERM1AL ALTERATION OF BACKFILL

-- IIYDROTHERIIAL ALTERATION OF GROUNDWATER

AND ROCK

-- KINETICS

-- SOURCE TERM OF RADIONUCLIDE SPECIES

TO FAR FIELD

LAWRENCE BERKELEY LAB

ARGONNE NATIONAL LAB/UNIV. OF MICHIGAN

LAWRENCE BERKELEY LAB

LAWRENCE BERKELEY LAB., AUSTRALIAN AEC

LVARENCE BERKELEY LAB



RlIMM ISJSUE - APHOMICLIDMllIMLI

0 SPECIFIC ISSUES (THERMLLY DISTURBED ZONE INCLUDING BACKFIL)

-- FLUX OF RADIONUCLIDE SPECIES AND CORROSION
PRODUCTS FROM HASTE PACKAGE BA1fELLE COLIMUS LAB

-- RADIONUCLIDE DIFFUSION TIIROUGII BACKFILL,
SPECIATION, KINETICS, COMPACTION EFFECTS LAWRENCE BERKELEY LAB

-- VALENCE EFFECTS OAK RIDGE MTIONAL LAB

-- SORPTION: IYTOTIERL EFFECTS LAHRECE BERKELEY LAB

I

(IRC/GEOCIIEMI STR V/B IRCHIARfi



BlROAD ISSUIE - RAfMItlCLIDEJRM1LLU

0 SPECIFiC ISSUES (FAR FIELD)

-- SPECIATION

-- REDOX

-- COLLOIDS

-- REVERSIBLE SORPTION

-- IEVERSIBLE REACTIORS/

KINETICS

BATTELLE PACIFIC HORTIIMEST LABo COLINMA SHlIV.

OAK RIDGE NATIOtAL LAD

BATTELLE PACIFiC MRTMWT LAB

BATTELLE PACIFIC NORTHWEST LAB. AISTRALIAI AEC

LAWRENCE BERKELEY LAB, AUSTRALIA AEC.

COLuMBIA tUP-V.
I

I 41

II
4
i

I

I ; . I



I *i Ii H . I S '

. . I

PBADISSUET- DATAI1ERTAIM LELEa

0 SPECIFIC ISSUES (SOLMItiTY AND MBILITY DATA)

-- VERIFICATIDN OF DATA DOCUMENTATION

-^ IREPRODUCIBILITY AND UNCERTAINTY OF DATA -

-- FIELD COMPARISOll STUDIES

-- RELEVA1NCE OF DATA TO PERFORMANCE

ASSESSMEHT

OAK RIDGE NATIONAL LAB

OAK RIDGE HATIOUAL LAD

LAWRENCE BERKELEY LAB

BATTELLE PACIFIC NORTHWEST LAB,

AUSTRALIAN AEC

OAK R1u6E NATINAL LAB
LAWIRENCE BERKELEY LAB, AUSTRALIAt AEC

fRC /GEOCIIEtlI STRY/B I ACIMAR!
.,I ; - I I* .



BRAU~UE6 EQ-lELBffPilT lh~ti

0 SPECIFIC ISSUES (PER1FORMIA1E ASSESSflIE'iTf C011SII1ERATIONS)

H-IYDROLOGIC MlDEL CAPABILITIES

-- GEOCIIEMICAL MiDEL CAPABILITIES

-- COUPLIRG OF tIOflFLS

-- DATA BASE REOUIR(EMENTS

-11IIDEL VALIDAT1011

fIRC/GEOCHIEMI STRYIB I RCIARD
. .I If



I I 1 I I I I.it I i

SIIRY OF

MODIFICATION OF BACKFILL (A2239)

LADDRfTORY ANALOGS (A2230)

ORE BODY ANALOGUES (06661).,

HATIRAL ACTINIDE COMPLEXATION (B7057)

GFOCREMICAL ASSESSMENT OF WASTE
ISOIATIOH (B3040)

VALEIRCE EFFECTS ON ABSORPTION (BO462)

NOBILITY OF HANFORD REACTOR
RADIOCUICLIDES (B2380)

JEfll[ALL ASSUIMEC
.. . .6

TECHNICAL ASSISTANCE IN GEOCtI1101STRY
(B0287)

CONFIRI1ATORY EXPERIIEN1TS (00290)

-IGEf4IEMBUBhY oIf ,.

GRLC1MMER

ALEXANDER ARGONNE NATIOL LABAMIV. OF MEICHIGA

ALEXANDER ARGONNE MTIONAL LAB

BIRCHIARD AUSTRALIAI ATOfMIC ENERGY COY.

tIRCtIARD COLUMIA Rt'fVO.

ALEXANDER

B!RCIARD

BIRCIARD

BROOKS '

BRMOOS

LAWRERCE BERKELEY LAB

OAK RIDGE NATIORAL LAB

BATTELLE PACIFIC NORTHWEST LAB

OAK RIDGE NATIONAL LAB

OAK RIDGE NATIODAL LAB



NRC WASTE PACKAGE TECHNICAL ACTIVITIES

PRESENTED AT

NWTS PROGRAM INFORMATION METING

DECEMBER 15, 1982



3. WHEN AND HOW DOES WATER CONTACT THE WASTE FORM?

4. WHEN, HOW AND AT WHAT RATE ARE RADIONUCLIDES RELEASED
FROM TIlE WASTE FORM?

5. WHEN, HOW, AND AT WtIAT RATE ARE RADIONICLIDES RELEASED
FROM TIlE WASTE PACKAGE?

* CANISTER CORROSION

* LEACIIING PROCESSES

S PACKING CHEMISTRY



BBQWDJJES1-,FSfASMKG6E

o LONG TERM DURABILITY OF WASTE PACKAGE WITH RESPECT TO
C0NTAINME'tT AND CONTROLLED RELEASE OF RADIOICLIDES

o QUALITY CONTROUASSURANCEtAND RELIABILITY O.- WASTE
PACKAGE MANUFACTURING

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

fiRC/WASTE PACKAGE/KIM



I

I ECALLS HlN1 OLLBEUELEA E

0 SPECIFIC ISSUE (WASTE FORM)
-- STABILITY (THERMAURADIATION INDUCED PHASE CHANGE,

TRANSMUTATION) - DANIELLLC LIMNSJ.ABORARRY

-- LEACHING SURFACE (TIERMAL/RADIATION STRESS, GRAIN
BOUNDARY) - 1lh1i/STATEIilY,

LEACHING MECHANISMS FOR LONG TERM PREDICTION - UNIV, OLFQFlIA

GEOCIIEMI4STRY



MQAf-ISLUE- LQNUERLCNCHIMM

0 SPECIFIC ISSUE (CANISTER/OVERPACK)
-- GENERAL AND LOCALIZED CORROSION (RATE AND MECHANISM FOR

LONG TERM PREDICTION) - OROOtIAYEtLMfATJDt LAfLU ELLLf-LUf Ui.a

-- STRESS CORROSION CRACKING - DMII ESflLUMBUSJLAR

-- HYDROGEN EMBRITTLEMENT - BRIQ-lIAYNlAI L LAl.

-- PACKING/GROUND WATER/CANISTER INTERACTION - BDEII -MRS

-- RELIABILITY OF MANUFACTURING AND SEALING



I

BA ISSUE -_LQNLIER-L£QORHOL1. 
E WEL~i

0 SPECIFIC ISSUE (PACKING)

-- LONG TERM STABILITY (IHYDRATION--DEIYDRATION, 
MINERALOGY) -

ARGo QJllUALLABlUNIY._QFiIQLEI GM

-- PERMEABILITY - ARGQONIlEATGNALULAR

-- SOLUBILITY/PRECIPITATION - LAWRENCE-EBEKELOU&



DIRQAD-l9UEON&JE8MLUHA~ ILLf

0 SPECIFIC ISSUE (OVERALL PACKAGE)

-- SYNERGISM - ARGONFIEJATIONALUR

-- NUMERICAL MODELING FOR QUANTIFICATION OF PACKAGE
FAILURE AND RADIONUCLIDE SOURCE TERM FOR SUBSEQUENT
RADIONUCIDE TRANSPORT CALCULATION - BATlEllLDOWUS I&LAO

WhRC/1ASTE PACKAGE/KIM



S5fMaYLOEJlAS-TUfACGL0~1HpMUJ

TITLE

THERMAL ST'cSS IN GLASS (B6340)

SURFACE PROPERTY OF WASTE rORM (86352)

CONTAINER ASSESSMENT (A3237)

MODIFICATIOU OF BACKFILL (A2239)

LONG PERFORMANCE OF PACKAGE (0676'e)

OVERVIEW,'SCHEDULE DOCUMENT (A3163)

REVIEW OF DGFJ WASTE PACKAGE PROGRAM (A316111

REVIEW OF WASTE PACKAGE VERIFICATION TEST

(03167)

DRAFT STAFF TECHNICAL POSITION (A3168)

RCRU1AtUGEa

KIM

KINl

MCNE I L

ALEXANDER

KIM

COOK

COOK

COOK

COOK

coffRAIoR

IOWA STATE UNIV.

UNIV. OF FLORIDA

BROOKIAVEN RATIONAL LAB

ARGONNE NATIONAL LAB/
UNIV. OF MICHIGAN

BATTELLE COLUMBUS LAB

BROOKHAVEN NATIONAL LAB

BROOKHAVEN NATIONAL LAB

BROOKHAVEN NATIONAL LAB

BROOKHAVEN NATIONAL LAB



SITING n DESIGN HYDROGEOLaGY

DEaNME 15, 1982
S. COP[L



a

BDOADJSSES AIBESSELUIYDGEOLOQL

o WIIEN AND 11O DOES WATER CONTACT TIHE BACKFILL?

o WIREN, 10, AND AT NUAT RATE ARE RADlQNIUCLlDES RELEASED FROM THE DISTURBED ZONE?

o WIIEN, 110W AND AT WNAT RATE ARE RADIONUCLIDES RELEASED FROM TIE FARFIELD TO TIE
ACCESSIIBLE ERVIRONMiENT?

o HfllAT IS TIE PRE-HASTE EMPLACEMENT GROUNIWATER 7RAVEL TIME ALONG THE FASTEST
PATH OF RADIOFIIJCLH)E TRAVEL FROM TIIE DISTURBE)D ZONE TO THE ACCESSIBLE
EIIVI RONfMENT?

FlRc/DES J" A11J) 11YDROGEOLOGY



I . .

I I .O EO!

BRRftILSSELJYDI SfEQLG

o CONTROLLING PROCESSES A!WPARArETERS

o METHODS OF SITE CHIARACTERIZATIOI

o FLrM MODELS

o NATURE OF ISSUES

SITE SPECIFIC

- MlANY ARE STRAIGHT FORWARD/CONVENTIONAL

- SOME LARGE AREAS OF UNCERTAINTY

I:

1IRC/DESIGH AND 1HYDROGEOLOGY



BHOMLIS SiIL..IICESSEaJNLA IINAm"'ERS
a

o FLOW IN FRACTURED ROCK

- SATURATED

- UNSATURATED

a THERML EFFECTS

a

U OF A, LUL. GA!p, hA, GEOTRANS



.

BROlAUSD J Ls~t-S ILTECIhACJHIiZATIMflL EIIQD's

o GROUDWATER DATING

o FRACTURE CHARACTERIZATION

o DISPERSIVITY EXTRAPOLATION
a

o UNCERTAINTY IN CONVENTIONAL PROCEDURES

S

U OF A, LBLo GAl, WAk GEOTRANS

11RC/D)ESIMU AlD!) HYDROGEOLOGY .



JITE

fROIIN1IIATER TRANSPORT (15753)

IIfISATIIRATE) FLOW & TRANSPORT (

GROINMIATHR DATING (36628)

GEIOlECItNICAL SCIEHCES
P'infiRAli (03109)

TECHNICAL ASSISTANlCE IN IHYDlROC
(BR73O)

nillP

tonls I

Sf RfJIFIYIQROEa L QfaCNIRAOs

He .. " ER

J.R. RANDALL/F.l DOYLE

037291) T. NICHOLSON

F.L. DOYLE

J. CORRAIPO

iEOLOGY

T. VERMIA

,. PoinlI.

,1 .

CO!IRACTDI3

UNIVERSITY OF ARIZONA (U OF A)

UNIVERSITY OF ARIZONA (U OF A)

UNIVERSITY OF ARIZONA (U OF A)

LAWRENCE BERKELEY LABORATORY
(LBL)

GOLIER ASSOEtIATES (GAI)
HILLIAMS ASSOCIATES (WA)
WILLIAMS ASSOCIATES (WA)
GEOTRANSI

.. *....a.-a f_.*
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I to . i ; I i

* II OfJSILU1ESIIOS iPDRf

L0116-UERM 0 . |I,

o 1lfWr! AN HOW DOES WATER CMTACT TilE OASTE PACKAGE?

O lIWHEN, flOW.J. AND AT WHAT RATE ARE RADIONIICL.IDES RELEASED FROM THE BACKFILL?
. I

a

fiPE RAT I OVAL

o ln0w nO TIHE IDESIGN CRITERIA AND CONCEPTIIAL.JESIGN ADDRESS RELEASES OF
(01: RADIOACTIVE M1ATERJALS TO IUNRESTRICTED AREAS WITHIN TIME LIMITS OF PART 20?

- STABILITY
. - SYSTEMS IMPORTANT TO SAFETY

O HOW1 DO TIHE DESIGN CRITERIA AND CONCEPTUAL. DESIGN ACCOMMODATE THlE RETRIEVABILITY OPTION?

- STABILITY



I ,I ~~I i

o RELEASE RATE FROM ENGINEERED BARRHR!. SYSTEM

o tBOREHOLE AHND SHAFT SEALS

o OPERATIONAL

- SAFETY
-. RETRIEVABILITY

o NATURE OF ISSUES

- SITE AND DESIGN SPECIFIC

- MANY ARE STRAIGHT FlWARD/CONVENTIONAL

- SOME LARGE AREAS OF IUNCERTAINTY

flRWfPFICG ANDT HYFROGEOLOGY



ROAIU SSUL--EGItG1BEPXJLJARR I EISiTL

o LONG TER"I PERFORMiANCE

o THERMAIL LO0fl0tMG

0 COMPLErX INTERAlCTInNS

GA!, IB.Rl

I
40 0



.

BA I SMUE -BQULAKSIHAESE tEW

o LONG TERM PERFORMANCE -

o TIERPAL LOADS
jI. *. ,;.

o TESTING AND VERIFICATION

If OF A

I . I , .. * I



I I I *. a

BRRLI SSIIJ1OPERATII AL

o SAFE EMPLACEMENT

- STABILITY OF OPE4IN6S
- SYSTEMS IMIPnRTANT TO SAFETY

o RETRIEVAL
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SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PP0GRA;I*

REGULATION

c 10 CRF Part 60, "Final Licensing Procedures"

o 10 CFR Part 60, "Proposed Technical Criteria"

o 10 CFR Part 60, "Final Technical Criteria"

o 10 CFR Part 60, Rationale for Performance
ObJectives

GUIDANCE DOCUMENTS/TECHNICAL POSITIONS

o Site Characterization Format and Content
Guide

o Environmental Report
Format and Content Guide

o Safety Analysis Report
Format and Content GuAide

o Construction Authn,'ization
Review Plan

o Technical Position - Borehole and Shaft
Seal

O Technical Position - Waste Package
Performance After Repository Closure

o Technical Position - Post Emplacement
Monitoring of the Waste Package

o Technical Position - Peliability of the
Waste Package

o Technical Position - Speciat1on and
Solubility (Draft)

o Quality Assurance Review Plan

o Technical Position - Documentation of
Models (Draft)

F.R. Notice
so

NUREG-

Reg. Guide .l7
so n is

Reg. Guide
It ai

Reg. Guide

F.R. Notice
of Availability

,. SB

U it

F.R. Nfotice of
Availability

NUREG-0856
'S

Feb. ZS.

July 8. 1'

Early 198

Early 198

(Draft) A
(Final) J

(Draft' S
(Final) S

(Draft) S
(Final) S

Sept. 19 6

Sepz. 196

Sept. 198

Sept. 198

Sept. 198

Sept. 198

(Prel i.min
Nov. 192
Nov. I9n3

(Draf:) J
(Final) A

& All cited reports are, or will be upon comtoleton. 31vailanle in the
dccu-ent room.

4NRC :i~c oii
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SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PROGRAM

SITE REVIEWS/SCR REVIEW PROCESS

O SWIP Site Characterization Analysis

o NNWSI St te Characterization Analysis

o Salt Site Characterization Analysis

a Site Characterization Review Plan (Rev. I)

o Comments on DOE Periodic Site Characterization
Activity Reports

a Staff Review of Basalt Waste Isolation
Project (WIP)

o Staff Review of Basalt Waste Isolation
Project (BSWIP)

o Staff Review of Basalt Waste Isolation
Project (SWIP)

o Staff Review of Nevada Test Site

0 Staff Review of Nevada Test Site

o Staff Review of Bedded Salt

o Staff Review of Salt Domes

DEVELOPMENT OF NRC ASSESSMENT CAPABILITIES*

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

NUREG.0960

NUREG-

KUREG-_

Letter Report

Letter Report

Letter Report

Apr. 1983

Nov. 1984

Every 6 ri
per site

Sept. 191

Nov. 1928

March 19,

May 1981

May 1982

May 1981

Jan. 196

March 1g

Letter

Letter

Letter

Letter

Report

Report

Report

Report

HUREG/CR-2352

o An Appraisal of Nuclear Waste Isolation
in the Vadose Zone in Arid and Semi-Arid
Region (with emphasis on the Nevada
Test Site). Eawrence Berkeley Labs (LBLU

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

o Status of Geochemical Problems Relating to
Burial of HL'W (LEL)

NUREG/CR-

NUREG/CR-

NUREC/CR-

March IS

Dec. I9S

Feb. 19(

* This- ork also supoor:s regulatorj guidance and SCR and Site Reviews.
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SELECTED
HtGH-LEVEL

NRC PRODUCTS
WASTE PROGRAM

o Cross-Borehole Fracture Mapping Using
Electromagnetic Geo magraphy ELawrence
Livermore Labs (LLLU

O Evaluation of Engineered Barrier
Performance (GAT)

o In-Situ Testing for Design and Construction
(GA4)

a Evaluation of Alternative Shaft Sinking
Techniques (GA!)

o Identification of Factors Which Influence
Repository Design - Tuff (GAl)

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

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

o Assessment of Waste Retrieval
Alternatives (El)

o Recoammended Standard Testing Procedures
for Rock Mechanics (ASTM)

LLL (Research
Topical Report)

May 1982

NUREG/'CR-

NUREG/CR-3065

NUREG/CR-28S4

KUREG/CR- 2614

NuREG/CR-261 3

NUREG/CR-2Z959

I4UREG/CR-

June 1983

Kov. 1982

July 1982

March 1982

March 1982

Oct. 1982

Nov. 1983

AS1T14- 1983

O Evaluation
Techniques
Repository

of Geotechnical Surveillance
for Monitoring High-Level Waste
Performance (Agapito)

NUREG/CR-2547 Dec. 1981

o 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

Brookhaven National Laboratory (BNL)

NUREGCR-2333
BNLINUREG-S1 458

Vol .
Vol .
Vol .
Vol.
Vol.

I
II
III
IV
V

reb.
Feb.
Feb.
Feb.
Feb.

1982
1 982
1982
1982
1982

o ReYiew of DOE Waste Package Program
National Waste Package Program (BNL)

o Waste Package Verification Tests -
Packaging Material Testing Reauired to
Demonstrate Compliance with Radionuclide
Containment Criteria (BIXL)

NUREG/CR-2482
8NL-flUREG-51 494
Vol. 1

NUREG/CR-
SNL/?IUREG-_

Feb. 1982

Feb. 1983
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SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PROGRAM

O Review of ODE Waste Package Program -
Assessment of West Valley Waste Package
Program (BNL)

a Review of DOE Waste Package Program -
Part 1 Hear Field Repository Conditions
Part 2 Uniform and Pitting Corrosion Data

Requirements for TiCode-12 Waste
Containers

(BNL)

ONL/NUREG-...

BNL/l4UREG-

Feb. 1983

Feb. 1983

o SWIFT Model-Coupled, Groundwater, Heat and
Solute Transport (Sandia)

o DNET Report & User's Guide-Geomechanics and
Fluid Flow In Salt (Sandia)

o NOWT Model-Solute Transport (Sandia)

o DUM Method of Solving Convective
Dispersion Equation-Solute Transport (Sandia)

o Pathways Model-Environmental Radionuclide
Transport (Sandia)

o Dosimetry & Healt Effects (Sandia)

o A Summary of Repos1tory Siting Models
(Teknekron/Geotrans)

NUREG/CR-0424

NUREG/CR-

NUREG/CR-1 190

NUREG/CR-1 376

IYIREG/ CR-1 636
(Vol. 1)

NUREG/CR-2166

NUREG/CR-2782

1978

1982

1980

1980

1981

1981

1982

o Benchmark Problems for Repository Siting
Models

NUREG/CR-3066 To be put

o Calculations of Radlonuclide Releases from
Hypothetical Nuclear Waste Repositories in
Basalt, Bedded Salt and Tuff

o Valence Effects on Adsorption [Oak Ridge
National Lab (ORNLJ

O Mobile Anionic and Non-ionic Species
Dacific National Lab (PNLfl

o improvements Achieved in Procedures and
Theory for Evaluating Backfill Effectiveness (LBL)

o Amorphous Iron Hydroxide Controls on Uranium
Actinide and Technetium Mobility Identified In
Field and Lab (Australian Atomic Energy
Cormission (AAEC)/(ORNL)

SAND 82-1557

ORNL-TR*

PNL TR

LBL TR

AAEC/ORtL TR

1982

Feb. 198:

March 19:

Feb. 198

March 19

* TR - Research Topical Reports.
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SELECTED NRC PRODUCTS
HIGH-LEVEL WASTE PROGRAM

o Mathod for Characterizing Geochemical
Retardation In the Field (AAEC

'4EC TR Oct. 1982

o Field & Theoretical Invest. of Mass and Energy
Transport in Subsurface Materials at Wast'j
Disposal Sites flnivers1ty of Arizona (U of AZj

o Grworph1c Aspects of Nuclear W te Disposal
i;olorado State University (CSU1J

o Long-Term Pjrformance of Waste Package
Materials Leattelle Columbu% Laboratories (BCLD

U of AZ TR Feb. 1982

CSU TR Sept. 1982

ECL TR Sept. 198:
(Annual Re

o Shaft or Borehole Plug-Rock Mechanical
Interaction (U of AZ)

o Borehole Wall Damage Induced by Drilling
(U of AZ)

o Polyaxial Testing of Borehole Plug Performance
(U of AZ)

o Corrosion Study of KLW Container Materials
(BNL)

U of AZ TR

U of AZ TR

U of AZ TR

BNL/NUREG 51449

Dec. 1980

July 1982

July 1982

1981-1982
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tURC COGIZANT STAFF

NAME

BELL, M, J.

COMELLA, P. A.

COOK, F. R. (WASTE PACKAGE)

GREEVES, J, T. (ENGINEERED BARRIER SYSTEM)

JUSTUSo P. S. (GEOC lISTRY AND HYDROLOGY)

KNAPP, M. R. (PERFORIIANCE ASSESSMENT)

MILLER, H. J.

* * 0* * * * * ** * * * * * * * * 4 * *

NRC ORG. PHONUFTS

NMSSfIM[IL 42-74612

RES/DHSWM 42-74616

tiMSS/wMIL 112-74163

NMSS/WMHT 42-74672

NMS/WMHT 42-711677

IfriSSI/W L 42-74058

rlMSSf T 42-74177

0 * * 0 * 0 * 0 * * * *

ALL NRC COGNIZANT STAFF CAN BE REACHED BY MAIL AT: U.S. N4UCLEAR REGULATORY
COMMISSIONo

WAS!HINGTON, D.C. 20555
* * 0 * * * * * * * 0 * 0 * * * * v * * * 0 * . * * 0 * ^ * * * * 0 .0 * * * *
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