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ACRS COMCERNS

- LETTERS TO COMMISSION (7/17 AND 10/16) AND BRIFFINGS (10/10 AM) 10/21)

STANDARD IS OVERLY RESTRICTIVE
- OVERTLY SO (SOCIETAL RISK OR.FCTIVFS)
"~ PRACTICALLY SO (10/21 COVMM BRIEFING)

IMPLEMENTATION WILL RE A-PROBLEM, BOTH LEGALLY AND TECHNICALLY

- PROBABILISTIC NATURE OF QTANDARD--"CONVIN(‘ING EVIDENCE” NEEDED THAT IS
PRACTICAL TO MEET

- "LENIENCY IN IMPLEMFNTATION” OF AN "OVERLY RESTRICTIVE" STANDARD NOT APPROPRIATE
- IF ENVIRONVENTAL MONITORING NEEDED FOR ENFORCEMENT, STANDARD JMPOSSIBLE

OTHER CONCERNS
- EPA SCIENCE ADVISORY BOARD ISSUES
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STAFF_REVIEW OF STANDARD | L

'

SUMMARY OF STAFF REVIEWS, INCLIDING CONCERNS ON PROPOSED STANDARD, PRESENTED IN SECY-85-272

STAFF REVIEWED STANDARD WITH RESPECT TO IMPLEMENTABILITY —- CAN COMPLIANCE WITH THE
STANDARD BE NFMONSTRATED WITHOUT PROTRACTED LICENSING REVIEWS AND HEARING PROCESS?

-STAFF DID NOT ATTEMPT TO SECOMD RUESS EPA WITH RESPECT T0 THE SOCIETAL RISK
OBJECTIVES — EPA RESPONSIRILITY ESTABLISHED BY LAW

STAFE COMVENTS (APPROVED BY COMMISSION) ON PRODOSFI) STANDARD) EXPRESSFD) STRONG CONCERN
ABOUT RIGID REQUTREMENTS FOR PROBARILITY ASSESSMENTS AND COMVENTED ON EPA MODEL PARAMETEPS

COMMISSION RAISED JURISDICTIONAL ISSUES -- EPA PROPOSED ASSURANCE RE(»]HRBVFNTS

EPA MADE‘ CHANGES (FINAL STANDARDS) TO RESOLVE CONCERNS

85/11/08



NRC_INVOLVEMENT
M EPA PROCESS

STARTED IN 1977

TECHNICAL ASSISTANCE FOR REGILATORY DEVELOPMENT: REVIEW AND EVALUATION OF THE DRAFT
EPA STANDARD 4OCFRIQ] FOR DISPOSAL OF HIGH-LFVEL WASTE (NIIREG/CR-3735) L/83

STAFF EVALUATIONS IN DEVELOPING 10CFRAN TECHNICAL CRITERTA ( 1978—1982)

NUMEROUS MEETINGS AND LETTERS; E.G.,
- STIFF LETTRR OF 12/27/78

- COM LETTER OF 6/22/79

- STAFF LETTER OF 5/10/¢3

- COMM LETTER OF 5/11/83
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EPA_STANDARD

EMPLACEMENT OPERATIONS

POST FMPLACEMENT

- LIMITS RELFASF. TO "ACCESSIRLE ENVIRONVENT”
- RAEASE - TOTAL CURIES OVFR 10,000 YFARS

- MUMERICAL PRORARILITY FEATURE

GROUNMYATER PROTECTION REQUIREMENTS

INDIVIDVAL PROTECTION REQHTREVENTS

-
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TMPLEMENTATION OF STANDARD

FPA STANDARD REVISED (SECTION 190,13(B), APPFNDIX R, DEFINITIONS AND ?TATB”ENT 0F
CONSINFRATIONS)

COMBINATION OF QUANTITATIVE PROBARILITY FSTIMATES AND QUALTTATIVE JUDGVENTS ARE
PERMITTED AND EXPECTED |

. REVISIONS NOT INTENDED TO AUTHORIZE “LENIENCY” IN IMPLEMENTATION
SPECIFIC COMPI.IANCE DETERMINATION METHODOLOGIES BEING WORKED) OUT PRIOR TO LICENSING ON
GENERIC AND SITE SPECIFIC RASES
* PRELICENSING CONSULTATION PROCESS CF MWPA AND NRC REGS
- DOE SCP AND NRC STAFF POSITIONS
- RULEMAKTMG ON SELECTED IMPORTANT METHODOLOGY ISSUES

MJREG/CR-3235 ILLUSTRATES METHODS AND IMPLEMENTABILITY .

INDEPENDENT NRC STUDIES, TO BE CONTIMUE -- £,G., FXPERT PANEL ON DETERMINING PROBABILITIES
OF GEOLOGIC PROCESSES AND FVENTS

COMPLIANCE TO BE DETERMINED ON A CALCUI ATIONAI BASIS AFTFR DETAILED QITE CHARAGTRRIZATION
NOT ON BASIS OF ENVIRONVENTAL MONITORING

}
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SUMMARY

Mathematical Geology
Regulatofy Concerns

Probability & Statistics
Mining tn;inocring

Resourcs Exploration

Thermomschanical Effacts
s.lsm;clty § Tectonics

Volcanology
Climatology

Hydrology

Seismology

Geochemistcy

* A Group of Experts, Under the Direction of Sandia Natiocnal
Laboratories, is Reviewing the State of tha Art for Probabilistic

Prediction of Geologic Processes and Events

e NRC Will Use This Work During Its Bvaluation of DOR's License

Applications




STRINGENCY OF STANDARD,

NOT NRC’S JOR TO SET RISK LEVELS BUT STAFF DIN MOT FIND STANDARDS WERE
UNREASONABLE—RISKS COMPARABLE TO OTHER' STANDARDS

COMPARISONS WITH OTHER REGIILATED RISKS

. = POPULATION RISK

- INDIVIDUAL RISK

- COMPARISOMS MIST BE SENSITIVE TO NUMEROUS ASSIMPTIONS (E.G,, POPULATION
SIZE, DISTRIBUTION, MIDELS, PERIND OF INTEGRATION, ETC,)

- "EPRI DIAGRAM" MISLEADING

INDIVIDUAL. RTSK CRITERIA ADDED BY FPA IN RESPONSE TO NATIONAL ACADEMY OF SCIENCES AND SAB
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From:

Cyllar, F, E., Catlin, R. J., and Nilltanms, R. F.,

“Objectives in High-Lavel Wastes/Spent Fuel Disposal,®

Paper Presanted at the Twenty-First Annual MNeeting of
- tha National Council on Radfation Protectfon and Measurs-
ments, Washington, OC (April 3-4, 1985).

Experience and expectations 102 Safety goals and standards
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OTHER CONCERNS

0  SAB COMMENT RESPONSES - EPA 520/1-85-024-1 AURUST 1985

-0 SUMMARY CHART ON MAJOR SAB COMMFNTS

n o , &5/11/08



Flom SAB RepeeT

TARLE A

T NUMBER OF PNSSIBLE CANCER CASES NUE TO INNIZING RADIATIONL
NO. OF NO. OF CASES
ORIGIN CASES PER. YR,2 PER 10,000 YR.2
High-level~Rad. Uasta_ﬂisposal3 up to 0.1 _ up to 1,000
Jranium Mill Tailings4 -
- Unprotectedt ' 3 30,000*
- Opotected (covered, etc.) 0.03 300+
Indoor Air Pollution _
- Residential Exposured 1,000 10,000,000
. to to
20,000 200,000,000~
- Residential Weather- 250 2,500,000
jzation (added cases)’ to to
(Nero Estimata) . 5,000 50,000,000*
- Residential Weather- 10,000 100,000,000
jzation (added cases) to to
20,000 . 200,000,000*
Background Radfation? * 3,000 30,000,000
to to
4,000 40,000,000

[Cancer Deaths (1.5.)8 (all causes) 430,000]

Notes: 1 These numbers are all calculated on the same hasis using a linear
non-threshold dose response model, as noted on pp. A«7-3 and A-7-4
of this report. - The linear non-threshold model involves a high
degree of spaculation, and the resulting -valuas have 1ittle merft
as absolute indicators of the numbars of biological effects that

- may occur. It has been used here to provide a framework within
which relative risks from varfous radfation exposure situations
can be compared.

2 Assuming constant U.S. population and culture - numbers with (*)
are extrapolated from annual values.

3 EPA proposed rule 40 CFR Part 191 (December 1982) ‘number per
100,000 MTHM high-level radfoactive waste repository.

S 4 NRC (Octobar 1980). "Uranium Mi11 Licensing Requirements: Final
) - Rules,” Federal Register, 45, No. 194, 65521-65538. Radon inhala-
tion exposures.

e




EPA_ACTION ON SELECTED SAB RECOMENPATIONS

CONSERVATISM IN
PREDICTIVE MODELS

ITM : PROPOSED STANDARDS SAR FIMAL._STANDARDS
, 12/29/82 RECOMFNDATION - Y17/85
RISK TO PUBLIC CORRESPONDS TO 1,000 RELAX_STAND RETAINED SOCIETAL RISK,
PREMATURE CANCER ( INCREASE RISK) REDUCED CONSERVATISM IN
DEATHS OVER 10,000 BY A FACTOR: OF ANALYSIS, THEREBY INCREASING
YEARS TEN AND REDIICE RFLEASE LIMITS

ALTERNATE QUALTTATIVE

PROBABILISTIC CRITFRIA MEET BY QUANTITATIVE NEMONSTRATE
ASSESSMENTS - | CONDITION IS LANGUAGE PROPOSED BY
PRACTICAL T0 NRC & ADOPTED BY EPA
MEET OR ADOPT - (AMPLIFIED IN EPA
NRC QUALTTATIVE ~ STATEMENT OF CONSIDERATIONS)
LANGUAGE
RELEASE LIMITS
TABLE 2* RELEASES 1/100 CHANCE OF 1/2 CHANCE 1/10 CHANCE
EXCEEDING IN OF EXCEEDING OF EXCEEDING
10 TIMES TABLE 2* 1/10,000 CHANCE ~ DROP 1/1,000 CHANCE
RELFASE OF EXCEEDING IN OF EXCEEDING
10,000 YEARS

TABLE 2 IN PROPOSED STANDARDS, WHICH IS TABLE 1.IN FINAL STANDARDS,

85/11/08




SIPMARY -

REGARDLESS OF FORM AND NATIIRE OF STANDARD, DETAILED AQSFSSVENTQ OF POTENTTAL RUTURE
RELEASES FROM REPOSTTORY WILL BE REQIIRED, RFELATIVELY LARGE UNCERTAINTIFS INEVITARLE

BROAD MFTHODOLOGIES ESTABLISHED; NWPA/INCFRA0 PROCESS FOR SETTLING SPECIFIC
METHODOLOGY AND DATA NFEDS QUESTIONS OM A TIMALY SCHEDULE BEFORE | _ICENSING TS UNDERMAY

STANDARD CAN BE IMPLEMENTED WITHOUT PROTRACTED LICENSING REVIFWS AND HEARING PROCESS

&5/11/08
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BACKUP CHARTS

STAFF POSITION.
ON HLW EPA STANDARD
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Likelihood of Exceeding
Limits Shown on Horizontal Axis
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- BACKIIP_CHARTS

EXCERPTS FROM EPA RULE
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.61

Use of Quantitative Probabilities in the
Containment Requirements
The eonmhmnmcnlt! :;quinmnts in o:ih.

roposed applied to two categories
gf potential releases (“reasonably _
foreseeable™ and “very unlikely”) based
upon their projected probabilities of .
occurrence over the first 10.000 years
after disposal. In its comments on the
proposed rule, the NRC objected to the
proposed quantitative definitions of
these probabilitiss on the basis that
calculation of such probabilities could
be so uncertain that it would be
impractical to determine whether the
standards bad been complied with.
Instead, the NRC suggested substitution
of qualitative terms to identify the two
categories of potential releases. The
wording proposed by the NRC was

1/ Rules and Regulations®

formulated In terms of releases that
might be caused by geologic processes
and events, :
In the second round of comment. the
Agency sought information on whether
to adopt the NRC's recommended
wording or ta retain definitions based
on quantitative probabilities. Anhou'ﬁl
number of commenters agreed with
NRC position, the preponderancs of .
comrants supported retention of the
quantitative probabilities. The SAB -
Subcommittee strongly supported
retention of the probabilistic structure,
but with substantially less restrictive
probabilities and with the proviso that
the Ajency be sure that such conditions
would be “. . . practical to meet and
would] not lead to serious impediments,
egal or otherwise, to the licensing of
high-level waste repositories.”
considering all of this information, the
Agency has revised the structurs of the
containment requirements in several
ways that will retain quantitative
obijectives for long-term containment

while sllo the
encies eno xibility to m
ﬂJl itative en nggﬁ.

s oes not use
terms “reasonably foreseeable™ and
“very unlikaly” relesses. Instesd. the
permissible probabilities for two
different levels of cumulative releases
(over 10,000 years afier disposal) are
now incgrporated directly into the
containment requirements, .

oo et s b
' ol the uncertyi

rofect; .
$ of geo_!%c events such as
the fina! rule clearly indicates

that comprehensive performance -

assessments, including estimates of the

probabilities of various potential

rel ) estimat

are practicable 10 determ:?
pliance with the containment

requirements.

Fourth, & paragraph has been added
to the fina! containment requirements
(Section 191.13) ta emphasize that
unequivocal proof of complisnceis
neither expected nor required because
of the substantia} uncertainties inherant
in such long-term projections. Instead,
the appropriate test is a reasonabls . » -
expectation of compliance based upon
practically obtainable information and™
analysis. This paragraph was patterned
after a paragraph that considered
similar jssues in NRC's 10 CFR Part 00.

Finally, the “Guidancs for
Implementation” section has been
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added (Apg::dix B). This part of the

rule describes the Agency’s essumptions

regarding performance sssessments and

unc:lmlntmnd o

overly restrictive o¢ inappropriate -

implementation of the eou:plnmu!
uicements, . < ta cce,

e believes that thiese
revigions to the proposad rule preserve
an objectiva framework for application
of thomcouhhzmcm nquire!mm thhz!:‘
requires very stringent {sclation w
sllowing the implementing agencies *
adequate flexibitity to handle specific
uncertainties that may be encountered.

Within this framewaork, the possibility
of inadvertent haman intrusion lato or
nearby a repository requires special
attention. Such iatrusion caa
significantly disrupt the containment
afforded by c!:oloﬂcu tory (ae
well as being dangerous for the
intruders), and repositories should be
selected and designed ta reduce the
risks {rom such potential disruptions.
However, asseming the ways and the
reasons that pn‘glc might explare
underground in the future—ead
evaluating tha effactiveness of passive
controls to detar such exploration neara
repository—will entail informed
judgment and speculation. It will not be
possible to develop a “carrect” estimate
of the probability of such intusica. The
Agency believes that performance
assessments shoald consider the

ossibilities of such intrugion, but that
imits shauld be placed on the geverity
of the assumptions used tc make the
assessments. Appendix B to the final
rule describes a set of parameters about
the likelihood and coasequences of
inadvertent intrusion that the Agen
assumed were the most pessimistic that
would be reasonable in making
performance assessments. The -
implemeating agencies may adopt these
assumptions or develop similar ones of
their own. However, ¢s indicated under
the discussion of institutional controls,
the Agency does not believe that
institutional controls can be relied upon
to completely eliminata the possibility of
inadvertent Intrusion. . '
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{q) “Performancs sassessment™ Means
an analysis that (1) Identifies the
processes and events tha! might affect
the disposal system: (2) examines the
effects of these processes and events on
the performancs of the disposal system:
and (3) estimates the cumulative
releases of radionuclides. conside
the associated uncertainties, caused t
all significant processes and events.
Thesae estimates shall be incorporated .
into an overall probability distribution .
of cumulstive releass to the extant
practicabls.

§191.13  Contsinment requirements.

{a) Dispcsal systems for spent nuclesr
fuel or high-leval or transuranic -
radicactive wastes shall be designed to
provide a reasonable expectation, based
upon performance assessments, that tha
cumulative releases of radionuclides o
the accessible environment for 10,000
years after disposal from all significant
processes and events that may affect the
disposal system gshall: . :

(1) Have a likelihood of less than one
chance in 10 of exceeding the quantities
calculated according to Table 1
{Appendix A) and e -

(2) Have a likelthood of less than one
chance in 1,000 of exceeding tea times
the quantities calculated according to
Table 1 (Appendix A).

" (b) Performance assessments need not
provide complete assurance that the
requirements of 191.13(a) will be met.
Because of the long time pericd involved
and the nature of the events and
processes of interest, thers will
inevitably be substantial uncertainties
in peojecting disposal system
performance. Proof of the future
performance of & disposal system is not
tobe had in the o sense of the
word in situstions that dea! with much
shorter time frames. Inatead. what is
required i3 a reasonable expectation, on
:he lbuis of the ncoxﬂt:efon thnu

mplementing agency, that compliance
with 161.13 (&) will be achieved.

-
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Appendix B—Guidancs for
Implementation of Subpart 8

[Nots: The supplamenta! information in this
appendix is not as integral part of W CFR
Part 191. Therefore, the implementing
agencies are not bound %o this
s:idnu. Howaever, it is included because

fegurding the
This appendix will appear in the of
Federsl Regulations.)

The Agency believes et the knplementing
[} wmust determine complisnce with
1 l’l.&:.‘ tms'..:'d 1918 of Su:}pln B
system performancs. g:tnmmu compliance

li.’knh § 19113 will also involve predicting the

ehood of events and procssses that may
disturb the dieposal sysien. In meking theve
the imp! mqmul‘uk :lh
smen o3 to rake use
mblrp lax sodals,

comp
analytical theories, and prevalent expert
judgment relevant to the numerical
ictions. Subswmntial enceriainties are
ly to be encourtered i making e
prudictions. In fsct, sote retlance on these
numerical predictions o determine

. coeplisscs may not be appropriats; the

implemanting gudu &4y choose 8
supplement su ltudncﬁom with qualitative
judgments as well. Because the procadures
for compliance with Subpart 8
have not bewn formmulated and tested yol, tis
sppendix to the rule indicates the Agency’s
s1sumptions regarding cartaln tssues that
may arise when implementing {§ $91.13,
lﬁ.;’!. and 191.16. &&oz of thll‘ lu!daﬁh &
applies © enty type sposs! systsm ]
wastes covered by this rale. Howerer,
saveral sections apply only to disposal
mined geologic reporitories and vould be
tnappropriste for ether types of &sposal

1ystenn.

Comideration of Total Dispcsa! Syrten.
When predicting disposal system
performance, the Agrmcy essunsy that
ressomble projections of the protection
expected from el of (he enginsered and
natura) barriers of & disposal system will be
cormidered. Portians of the disposal system

shouold 0t be disregarded, qven ff projected -

parformance is uncartsin. ¢ for
of the system that m:lz;:ﬂu?f:gh N
contributions to the gverel lsctation -

- provided by the disposal systens.
Scope of Performance

Assessments.
Sectien 18113 requires the implementhy
agencies to svaluate complisnce throngh
performance assessments a3 defined tn
§ 191.12(q). The Agency assumes hat such
performance assessments aeed not consider

1685 / Rules and Regulations
L —— — Y

categorits of events or processes Giat are
estimatad lo have less thap one chancs
10,000 of occurring aver 10.000 years. -
Furthermors. the performance assessments
need not evaluate in detail the releases from
all events and processes estimated to have o
graatar likelihood of occurrence. Some of
thase events and processes may be omitted
froms the performance assessmaents if there is
a reasonable expectation thet the remaimiag
probability distribotion of cumalative
releases would mot be significantly changed
by ench omlssions. - .
Compliance with Sectloe 191.13. Tha
Agency essumes that, whensver practicable,
the implementing agency will assemble all of
the results of the performancs assessments to
detsrmine complisnce with § 191.13 ioto &
“complementary cumulative distribution
function” that Indicates the probabllity of
various levels of cumulative
releass. When the uncartainties in :
paramsters are considersd is a parformance
sssesament, Ghe effects of the uncertainties
considered can be corporeted into ¢ single
such distributicn function for sach disposal

system considered. The Agency assumes that
ldhpoulmmnclnhmﬁdtuduhin_

compliance with § 191.13 f this single
Sistrftution fanction meats the requirements
of § 191.1%a) -



