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ACfrS- IEM

o LETTERS TO CM1ISSION (7/17 AND 10/16) AND BRlIEFIn(S (10/10 AND In/21)

o STANDARD IS OVERLY RESTRICTIVE

- OVLY SO (STCIETAL RISK ORNFCTTVFS)

- PRACTICALLY .SO (10/21 CJM IBREFTT'G)

o IMIPLEOEWATION WILL BE A PROBLEM, BOW LEGALl.Y AN) TEINICALLY

- PROBABILISTIC NA`lJRE OF STANMARD--"CO!NVNCJNG EVIDENCE" NEEOlED THAT IS
PRACTICAL TO MEET

- HLENIENCY IN IMPLE9NTATION" OF AN "OVERY RSTRICTIVE" STANDARD NOT APPROPRIATE

- IF EIWIROETAL M)NITORTv NEE1 FOR ERFORCEWEI, 9ASTANDAR JIMPOSSILFE

o OTHER CONCERfl

- EPA SCIENCE ADVISORY BOARD IMSSUE

P5/1.1,/O



STAFF REVIEI OF STANDARD

o SI RYW OF STAFF REVIEWS, INCL1DING CONCERNS ON P FD TANARD) , PRE FMF IN SECY-85-27?

o STAFF REVIEIFP STANDARD WIT RESPECT TO WIMRET ABILITY -- CAN CMPLIANCE WITH THE
STANDARD HE FXINSTRATED WITHOtrr PROTPACTE) LICENSING REVIFWS AND HEARING PROCESS?

o STAFF DTD NOT ATEIPT TO SECO rESS EPA WITH RESPE(T TO THE SOIETAL RISK
OBJECTIVES - EPA RESPNSTBILITY ESTABLISE R BY LAW

o STAFF CCT13ENMS (APPRO BY COMISSION) ON PRPSED STANDARD EXPRESSED SRG CONCERN
ABOUT RIGID REflIIREI-XTS FR PROBABILITY ASSESM AND M(1NT ON EPA ML PARAWSTFRS

o CMISSION RAISED JURISDICTIONAL ISSUES - EPA PRPSD ASSURANCE RE(tlIRERTS

o EPA MADE CHANGES (FINAL STANDARDS) TO REO lVE CONCERNS

85/11/08
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NRC INVOLVEMET~
TN EPA PROCESS

o STARTE) IN 1977

Ot TECHNICAL ASSISTANCE FOR PREGLATORY DEVELOMPIT: REVIEW ANI) EVALUATION OF THE DRAFTEPA STANDAPD 40CFRI91 FOR DISPOSAL OF HIGH-LEVEL WIASTE (NIIREG/CR-3?35) 4/83

o STAFF EVALUATIONS TN DEVELOPING l0CFR60 TECHNICAL CRITERIA (197-19W2)

o MINTROUS fEETTI'GS AND LETTERS; E.,,,
- STAFF LEUER OF 12/2717R

- (XJM LEITER OF 6122/79

- STAFF LEITR OF 5/10/83

- CM LET OF 5/11/83

. , .
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EPA STANDART)

o EPLACEM OPERATIONS

o POT JtACT

- LIMITS RELEASE TO "ACCEStSLE E RTRsE"

- PREFAfSE - TOTAL CURIES OVER 10,fl YEARS

- MNtIERICAL PRORABILIlY FEATURE

o GPOMATER PROTECTION RE011(IRFITS

o IDItVITIAL PROTECTON RE(MJR*NTS

F, 0

4 R5111/08



TMPLJENTATJON OF STANDARD

o EPA STA)ARD REVISED (E.C.TON 190.13(B), ArPNTIX B, DEFINITIONS ANT STATEMEN
(X=TTFPTIONS)

o COMBINATION OF (XIANTITATIVE PROBABILITY ESTIMATFES AM) CVALTTATTVE DWWS ARE
PERMITTED AN) EXPECTED

o REVISIONS NOT INTENE! TO AIU RIZEF 'IYENIENCYF " IN IMPTATION

o SPECIFIC CMPIANCE DETERMINATION TI-M OGIES BFING WORKEI) OIT PRIOR TO LICEING ON
GENERIC AND SITE SPECIFIC BASES

- PREICNSIINGi CONSULTATION PROCF.SS OF PIWPA AM) NRC PEGS

- DOE SCP AN) NRC STAFF POSITION

- R1-tEKflKG ON FECTED IMPORTANT rEODOLOGY IS9UES

o lJREG/CR-3235 ILL1STRATES METODS AND IMPLE NABILTY

o INDEPENDT NRC STUDIES TO BE CONTINUE - E.G., FXPERT PANEL ON D1ETEI 'NING PROBABILITIES
OF WEOLOGIC PROCESSES AND EVENTS

o COMLPIANCE TO BE DEIETERIND ON A CALClATIONAL BASIS AFIER DETAtLED SITE CHARAnTERT7ATTON!
NOT ON BASIS OF IVtRIM~ TAL MDNTTORINi

85111/08
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SRTRINNCY OF STANDARD.

n NOT NRC'S JK$ TO SET RISK LEVELS PITF STAFF DID NOT FIND STANDARDS WERE
lNPRFASONABE-RISKS C ARABLE TO OTHER STANDARS

o (XJARISONS WIT OTHER REGILATET RISKS

- POPULATION RISK

- INDIVIDUAL RISK

- COP(ARIWSMSIST BE SENSITIVE TO N111EILS ASSJIPTIONS (E.G., FORULATION
SIZE, DISTRIBUTION, )lDFLS, PERIOD OF INTEGRATION, ETC.)

- "EPRI DIAGR MISIFADING

o INDIVIDUAL RISK CRITERIA ADDED BY FPA IN RESFOS TO NATIONAL ACAEWY OF SCIENCES AND SAB

(XIS
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I
From: Culler, F. E., Catlin, R. J., and Williams, R. F.

"Objectives in High-Level Wastes/Spent Fuel Disposal,"
Paper Presented at the Twenty-First Annual Meeting of
the National Council on Radiation Protection and Measure-
ments, Washington, DC (April 3-4, 1985).
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OTHER CNERNS

o SAB AfNT RESPONSS - EPA 520/1-95-M-4-1 AlK4EST 1985

o SIMARY M-ART ON MAJOR SAB CUIfYTrS

'I
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FQrom ~5 RexlT
I

TAALE A

NUMBER OF D0OSSISLE CANCER CASES WUE TO InNlZING RADIATtONI

NO. OF
ORIGIN CASES PER YR.2

Xiigh-level-Rad. Waste Oisposal 3 up to 0.1

NO. OF CASES
PER lt,ooo0YR. 2

up to 1 ,000

IJranium Mill Tailings4

- Unprotectedt
- °rotected (covered, etc.)

3
0.*03

30,000*
300*

Indoor Air Pollution
- Residential Exposures

- Residential Weather-
ization (added cases) 5

(Nero Estimate)

* Residential Weather-
ization (added cases) 6

Background Radiation7 r

1-,000
to

20,000

250
to

5,000

10,000
to

20,000

3,000
to

4,000

10,000,000
to

200,000,000*

2,500,000
to

50,000,000'

100,000,000
to

200,000,000*

30,000.000
to

40,000,000

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

Notes: I These numbers are all calculated on the same basis 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 speculation, and the resulting values have little merit
as absolute indicators of the numbers of biological effects that
may occur. It has been used here to provide a framework within
which relative risks from various radiation exposure situations
can be compared.

2 Assuming constant UJ.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 MTH high-level radioactive waste repository.

4 NRC (October 1980). "Uranium Mill Licensing Requirements: Final
Rules,' Federal Register, 45, No. 194, 65521-65538., Radon inhala-
tion exposures.



EpA ACTION ON SELECTED SAB REC0ENDATIONS

ITEM PROPOSED STANDARDS
12/29182

SAB
RECVWMNATION

.,

FINAL STANDARDS
9/17/85

RISK TO PULOIC CORRESONDS. TO 1,000 RELAX STANDARD RPTAINED SOCIETAL RISK.
PREMlATIJRE CANCER (INCREASE RISK) REDUCED COSERVATISM IN
DEATHS OVER 10,000 BY A FACTOR OF ANALYSIS, THEREBY INCREASING
YFARS TEN AND RE)IKE REILASE LIMITS

CONSERVATISM IN
PREDICTIVE MODrPS

PROBABILISTIC CRITERIA MEET BY QUANTITATIVE DEMONSTRATE ALTERNATE UJALITATIVE
ASSESSMENTS CONDITION IS LANGUAGE PROPOSE) BY

PRACTTCAL TO NRC & ADOPTED BY EPA
MEET OR ADOPT (AMPLIFIEI IN EPA
NRC (IALUTATIVE STATEJENT OF CONSIDERATIONS)
LANGUAGE

RELEASE LIMITS

TABLE 2* RELEASES 1/100 CHANCE OF
EXCEEDING IN

1/2 CHANCE
OF EXCEEDING

l/0 CHAKE
OF EXCEEDING3

10 TIMES TABLE 2*
RELEAEX

1/10.000 CHANCE
OF EXCEEDING IN
n,0ooo YFEAS

DROP 1/1,000 CHANCE
OF EXCFEEING

* TABLE 2 IN PROPOSED STANDARDS. WHICH IS TABLE 1 IN FINAL STANnARDS.

I,

85/I1/08
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: I
Si MfARY

o RiEGARDLESS OF FORM AlN NA1lIRE OF STANDARD, DETAILED ASSES&WNTS OF POTENTIAL FIMIRE
RELEASES FRH POSITORY WILL PE RIEOIRE]) RELATIVELY LARrf IINCERTAINTIF.S INEVITAPBLE

o BROAD [Fj1ODOLOGTES ESTABLISHED; NWPA/lrCFR60 PROCE-S FOR SEMllING SPECIFIC
WETlWDOLOGY AND DATA NEEDS (IJNSTIONS ON A TIMfMY SCHULEJL BEFORE LICENSING IS MflEW1RAY

o STANDARD CAN BE IMPLEMENTED WITHOUT PROTRACTED LICENSING REVIEWS AND WHARING PROCESS

15/11/08
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BACKUIP CHARTS

STAFF FOSITTON
ON HLW EPA STANDARD
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J Rules and Regulations

formulated In terms of releases that
mnight be caused by geologic processes
and events.

In the second round of comment. the
Agency sought Information on whether
to adopt the NRCs recommended
wording or to retain definitions based
on quantitative probabilities. Although a
number of commenters agreed with tke
NRC pod tion. the preponderance of
comments supported retention of the
quantitative probabilities. The SAB
Subcommittee strongly supported
retention of the probabilistic structure
but with substantially less restrictive
probabilities end with the proviso that
the Agency be sure that such conditions
would be ". . practical to meet and
1would] not lead to serious impediments.
lega or otherwise to the licensing o£

bih4h el waste reositories." Alter
considering all of this information. the
Agency has rvsed the stucture of the
contanment requirements in several
ways that will retain quantitative
oblectives for ong-tesra containment
while at30o the Imlpplo n

bil to make

terms "reasonably foreseeable and
"very unlikely' releases. Instead. the
permissible probabilities for two
different levels of cumulative releass
(over M00O0 years after disposal) am
now incQrporated directly Into the
containment requiremens-

__ss_|

the unertain

cMlevpnta suc u
theI fnl ne dearly Indicates
that comprehensive performance
assessments. including estimates of the
probabilities of various potential
releis.. war o inlt est
are practIcable re to etem
_Mpliance wit the containent
requirements.

Fourth. a paragraph has been added
to the final containment requirements
(Section 191.23) to amphasine that
unequivocal proof of compliance is
neither expected nor required because
of the substantial uncertaintieflnherent
in such long-term projections. Instead.
the appropriate test is a reasonable .. -
expectation of compliance based upon
practicallyobtainableformation and
anasis. Ts pararph was patterned

ater a paragraph that considered
similar Issues In RC's 10 GER hart 00

Finally, the Guldance for
Implementation- section has been

)

Use of Quantiative Probabilities in the
Conoianeint Jkeuhw mente

Th containment requirements In the
proposed rule applied to two categories
of potential releases ("reasonably
foreseeable and "very unlikely") based
upon their projected probabilities at
occurrence ever the fist 10.00 yeas
after disposal. In its comments on the
proposed ruln. the NRC objected to the
proposed quantitative definitions of
these probabilities on the basis that
calculation of such probabilities could
be so uncertain that it would be
impractcal to determine whether the
standards had been complied with.
Instead. the NRC suggested substitution
of qualitative term to ident the two
categories of potential relses. Th
wording proposed by the NRC waa

\
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Federal Re lter / Vol. 50

added (Appendix 9. Ts pan of the
rule desacibes the Agen' assumptions
regarding performopce assessments and
uncertainties and sdul &iscouree
overly restrictive or lInppoprate -
Impleuion of tf contlamd
reqimo? : .
revi m Ieproposed rule preserve
*n oblectiv, framework for appicatlco.
of the consaizunce requiremens that
requires very striient lsolation wbie
allowing the Implementing egendes
adequate flaxibfty to handle specifhc
uncertainties that may be encountered.

Within this framework. the possibility
of inadvertent human Intrusion into or
nearby a repository reqfires specal
attention Such Intrusion cm
inificandy disupt he contalunent

*Bor~d e by aeo ~ c reMo t ow (4
well as being onL r,
intruder) and repositories shod be
selected and designed to reduce th
rlb Lro vich potential disruptioms.
However. asseuing the ways ad te
reasons that people miht exdor
undeqgrowndin the fiture-end
evaluating the effectivenes of passive
controls to deter such exporation near a
repositozy-will entail Infoed
Judgmnut and speclati o t 1w sot be
possibl to devop a correct stiat
of Lbs probability of sach intruaoL h
Agenc~y believe that perfra
*assessments soald coai~ar the
possibilities of such Intrusion. but that
limits should be placed on the seventy
of the assumptions used to make the
assessments. Appendix B to the final
rule describes a set of parameters about
the likelihood and consequences of
Inadvertent Intrusion that the Agency
assumed wee the most pessimistic that
would be reasonable Ink
performance assessments.e
implementing agencdes may adopt these
assumptions or develop similar ones of
their own. However. as Indicated under
the discussion of institutional controls,
the Agency does not believe that
institutional controls can be relied upon
to completely eliminate te possibility of
indvertent Intruslon.
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I is1.1i Containit requkrments.
(a) Disposal systems for spent nucler

fuel or high-leval or Innsuranic
radioactive wastes shall be designed to
provide a reasonable expectation, based
upon performance assessments, that the
cumuve release ot radlonucildes to
the accessible environment for tO.Oc
years after disposal from all sgnificant
processes and events that may affect the
disposal system shalL:

(1) Have a likelihood of less than on
chance in 10 of exceeding the quantities
calculated according to Table I
(Appendix Atsznd

(2) Have a iuelihood of les than om
chance in 1.C of exceeding ten e
the quantites calculated accor4lug to
Table I (Appendix A4
- (b) Performance assessments need not

provide complete assurance that the
requirements of 19IM(a) will be meL
Because of the long time period involved
and the nature of the events and
processes of interest. there will
inevitably be substantial uncertainties
in projecting disposal system
performance. Proof of the future
performance of a disposal system is not
to be had in the ordinary sense of the
word in situations that deal with much
shorter time frames. [nitead. what is
required is a reasonable expectation. on
the basis of the record before the
Implementing agency. that compliance
with 191.13 (a) will be achieved.

(q) Performance assessment' means
an analysis that (1) Identifies the
processes and events that might affed
the dsposl syste: (2) examins the
efects of t processs and events oan
the perforan of the disposal system:
and (3) estimates the cumulaffve
relases of radlonuelltes considering
the associated uncertainties, caused by
all significant processes and eventa.
These estimates shall be incorporated.
into an overall probability distribution
of cumulative release to the extent
practicabl



A EpPodix B-Guid t fm
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pNote: The upptemental information in Ibis
p ndix Is ot into prt of 40 CF

MA1t t91. There" ten imE m-
slncis ar ot bound tok

tiOWIVec it Is kicluded because at
acs som densth e Asnc 5 es~pto

iIp appear in the C
Fe l RsatiO

Te A.n bOetevs 6a e Iplemmo&n
amnciemust dtermins complian with

11 .1 S.15. and 191.16 of Subput 8 b
CVljuW bl,*_tr= ^ L4~o-g,of Ad-pag-
system performance. Ietermining compliance
with I M.13 wM also Involve predcti the
likelhood of vnus and proous. thait -y
disturb . & tpoa e i syutm In waking 6e
"ariom Preactdons. it vC be aPr F oW~ hr
he impmeting d to g Ve of
ntee c la um Mal aode
analWticl ad gweal exp

ndgmeti relevant to 6s numerical
pdictOfl Subs-zlal emcatidw r
lklyto b em-id o smhn
prdctims In fact wit Hence an te1
numerica? predtios to determine
c=llaace may not be appropriAla dho
I-pl i send" " choose is
supplement suchpradictions with qualitative
judgments as we. Becaaa te prnardvr
for dwi complian witi Subpa tl
have not bnouletd and tested e Wei
appendbi to the Me Indicates t*e Aencys
auumptlona reparding certain Issues that
may arie when implementin II ULM.
211.1 an ItIL Moat of t guldra
qtpllte to y tVs of disposal syaiem for the
Wastes W d btis rdl. Howeve
sevral sections apply only to disposal k
mined pologic repositories end *add be
Inappropri"lat forethr tyPe" of disposal
systsem

COwIdetrtioetaulVisposd PtM.
Wh n predictM disoal"J qta
perlormance. the Aprcy assumes th
reaso ble proecm of th proeo
expectd from dl of to engineered ad

* atural barriers of a disposa system welbe
consider "orc of Om dissl syo d

-- should ot be dsaded en If projected
prformancs is oncartn xce for portions

* of the system that mke In b
contstbui to*E n o hFMO11ot
provided by te disposal syit.

agence to avbrtu oainplac dves
Prfoe assessments no d cnsi
I 111.12~.te Agenc asumes tht sc
performnceaseeants nee sot consdr

i1W / Rutes nd Resulstins

Calewxr of events orpromcss h4at am
est ted to have hte then one chn n
toz.oofoccurringover lonoayeas.
Furthirmor,. the performance assessments
need not evaluate In detail the releases IOm
all events and processes estimated to have a
ester lelihood of occurrnce. Some of

the events and processes may be omitted
from the performance assessments if then I
a reasonable expectation tht the IRsnimg
probability distiution of camolsV
releases would not be esnificantl changed
by sach omssons. -

CopAliance with SeciW M.1. The
Aency assumes thtL whenever practicable.
the implemnting a qency wU lassmble *1 of
the esults of th perrmiance assessments to
detarmine compliance with I111.13 Into a
"complementary cumulative distribuion
function that Indicates the probabdlity of
exceeding various levels of cauulatiV
rowelea. When te encetialt in
parameters are considered ina performtnce
assesaamo. be afct of the a I u o.
considered an be Incorporated Into a su ie
such dislftr on function gar each diposal
system considered. Mm Agncy assumes that
a disposal system can be considered to be it,
compiana wft I MU.I3f this single
ztr&atlos fancc meets the nreqft
o.! -
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