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Discussion:
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POLICY ISSUE
(Notation Vote)

SECY-85-272

The Commissioners

William J. Dircks .
Executive Director for Operations

REPORT ON THE ENVIRONMENTAL PROTECTION AGENCY'S
ENVIRONMENTAL STANDARDS FOR HIGH-LEVEL RADIOACTIVE
WASTE DISPOSAL

1) To inform the Commission of EPA's resolution of NRC
comments on the proposed standards, including the status of

" negotiations with the EPA staff related to EPA's proposed

assurance and procedural requirements, and the content of
the latest working draft of the EPA HLW standards.

2) To recommend transmittal of a letter to EPA documenting
the Commission’ s intent to pursue a rulemaking related to
EPA's proposed “assurance requirements.”

Background: On December 29, 1982, the Environmental
Protection Agency published proposed environmental
standards for management and disposal of spent nuclear
fuel, high-level and transuranic radioactive wastes (47 FR
58196) On May 10 and 11, 1983 the NRC submitted formal
comments on the proposed standards to EPA (Enclosures 1 and
2). During the past two years, EPA has considered numerous
changes to the proposed standards, and has periodically
circulated "working drafts" of the final standards to the
NRC and other interested parties. The latest such draft,

"Working Draft No. 8, is enclosed as Enclosure 3.

On May 17, 1984, the Commission directed the staff to
pursue discussions with EPA regarding elements of concern
in the proposed EPA standards (Enclosure 4). Specifically
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regarding the assurance requirements, the Commission
directed the staff to attempt to come to a mutual agreement
with EPA on equivalent requirements which could be proposed
for {ncorporation into 10 CFR Part 60.

On January 21, 1985, the States of Nevada and M{nnesota
filed a petitfon for rulemaking (noticed at 50 FR 18267)
requesting, among other things, that the NRC incorporate
within its regulations the wording of EPA's proposed
assurance requirements, thereby eliminating an alleged
obstaclie to promulgation of the final EPA standards.

The Nuclear Waste Polficy Act directed EPA to fssue final
environmental standards for geologic repositories by
January, 1984. Because of failure to meet that date, a

brought against EPA seeking to force fssuance of the final

‘standards. The staff understands that EPA plans to publish

the final standards on or about August 15, 1985 as part of
the settlement of this Tawsuit.

Resolution of Comments: The NRC's formal comments on EPA‘s

proposed standards included three {tems which required
resolution by EPA == the probabilistic nature of the
standards, the definition of "high-level radiocactive
waste,” and the assurance and procedural requirements.
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1. ANRC:tomme
stated "Theinomeé]
standards) “Would requ

unlikely-to-té dchievable in evaluating a neal#pKsye
disposalssystem.* The NRC staff has etﬁ%ﬁ ned to EPA the
basis for objecting to standards containing numerical
probabilities and, as a result of these discussions, EPA
has added a new paragraph to Section 191.13 of the
standards as ‘follows:

osed.
f}eq&?gggggaégigéﬁof-precgggqn

" "Performance assessments need not provide complete
assurance that the requirements of 191.13(a) will be
met. Because of the Tong 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. Instead,
what is required is a reasonable expectation, on the
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basis of the record before the implementing agency,
that compliance with 191.13(a) will be achieved.”

The:staff-considers.that establishing.this wording (which
S T o0 O A Dot he Compraeiony
regulatfons) sets_ reasonable-bounds~on~the-degree-of..
assurance Fequired for estimates of the 1{Ke1IR6Gd ERd
consequences_of 499_§gn§iallx,,djsruptive events-and-
processes. - The"Uonmission will not _peed.to.place,sole
reliance on probabiiistic analyses when evaluating - -
repository ‘saféfy but, rather, will have considerable
opportunity to employ its more traditional analytical and.
engineering ‘methods. The staff considers that the specific
performance objectives of 10 CFR Part 60, the detailed
siting and other qué\itative criterfa of 10 CFR Parts 60
and 960, and the technical positions under development by
the NRC staff will help assure that the appropriate balance
is struck between use of traditional analytical and
engineering methods and probabilistic analyses in making
1icensing findings. Although the staff continues:to" .
believe that the probabilistic-nature-of-the*standards will
pose a significant challenge,-the-staff-considers.that the
standards, {n the ciftentform,“cati-be* " implemented-in a

‘T{censing review.

2. The Nuclear Waste Polfcy Act (NWPA) was enacted shortly
after publication of EPA's proposed standards and contained
a definition of "high-level radioactive waste" different -
from that in the proposed standards. The NRC's comments
suggested that EPA adopt the NWPA wording, and EPA has done
so.

3. The NRC objected strongly to sections of the proposed
standards labeled “"assurance requirements” and “procedural
requirements,” and to a section regarding variances from
the proposed standards. The NRC objection was that such
requirements pertained to matters of implementation and
thus went beyond the Timits of EPA jurisdiction. (The
section on variances has been deleted from recent working
drafts, resolving the NRC's concern in this area.) As
discussed previously, the Commission later directed the
staff to pursue discussions with EPA to attempt to reach an
agreement on wording equivalent to the assurance and
procedural requirements which could then be proposed for
incorporation into 10 CFR Part 60.

The staff has reached substantive agreement with EPA on
wording changes for Part 60, and the text of these changes



{s presented in Enclosure 5. In turn, Working Draft No. 8
of the EPA standards (Sectfon 191.14) now states that the
assurance requirements section does not apply to facilities
regulated by the NRC.

The section formerly called “procedural requirements® has
been extensively revised by EPA and is now present in
Working Draft No. 8 as a non-binding informational appendix
(which would be codified in the Code of Federal
Regulations). While the content of this appendix involves
matters of implementation of the standards, the staff
considers that the NRC has the resgonsibility to
independently develop and technically support fts own
procedures and guidance for implementation. Thus, this
appendix §s expected to have little relevance for
repositories licensed by the NRC. Since this appendix

would expressly be nonbinding, the staff does not propose

to object to it.
Content of Working Draft No. 8: Some of the more

significant features of the latest working draft of the EPA

standards are summarized below.

--The standards continue to consist of two subparts.
Subpart A.is applicable to preclosure management and
storage operations, and Subpart B sets limits for releases
of radioactivity following repository closure.

--The standards agply to management and disposal of spent

nuclear fuel, high-level radioactive waste, and transuranic

wastes (with concentrations greater than 100 nCi/gm). The
standards do not apply to any wastes (including transuranic

gasteg% for which the NRC authorizes disposal under 10 CFR
art L]

-=Subpart A eéffectively extends the EPA's existing uranium
fuel cycle standards (40 CFR Part 190) to also include
operations at a HLW repository. Annual doses to the public
from all fuel cycle sources combined, including HLW
repositories, are not to exceed 25 mrem to the whole body,
75 mrem to the thyroid, or 25 mrem to any other critical
organ,

-=The definition of the term "accessible environment® has
been changed substantially from that in the proposed
standards. The "accessible environment" now includes areas
outside a "controlled area" which is defined as an area
encompassing no more than 100 square kilometers and



extending no more than 5§ kilometers {n any direction from
the outer boundary of a repository. (A conforming change
to the definition of "“controlled area” {n Part 60 {s
anticipated.)

The definition of the "controlled area® is {mportant
because it {dentifies the area which the Commission regards
as being subject to its jurisdiction rather than EPA's.

The staff considers the technical approach in the Broposed
standard to be appropriate. The “"controlled area,” as
there defined, is sufficiently large to enable the geologic
setting to act as an effective barrier. It is also
sufficiently small so that the effectiveness of the passive
institutional controls (e.g., monuments) over long time
periods can be predicted with reasonable assurance.

--The_containment. requirements (§191513) “11dit -the -total...
‘amo_ﬁtﬁéfﬂrhdioactdvityapfbjectedftijeﬁreleifﬁﬂﬁigggﬁgié*“
_"accessible environment® -during the first 10,000 years -
after disposal. The release 1imits are proportional to the
amount of waste disposed of, and are-applicable for
unlikely releases as well as the expected performance of a
repository. EPA has revised some of the supporting
technical analyses for the standards, resulting in release
1imits different from those in the proposed standards. (On
average, the release 1imits have been increased by nearly
an order of magnitude.)

==A new section has been added to this working draft
entitled Individual Protection Requirements (§191.15).
This section would 1imit projected doses to members of the
public during the first 1,000 years after disposal. This
section applies only for “undisturbed performance® of a
repository.

- ==The groundwater protection requirements (§191.16) would
limit projected radionuclide concentrations in water
withdrawn from certain "special sources of ground water."
Such sources are defined as Class I groundwaters identified
in accordance with EPA's "Ground-Water Protection Strategy"
(published August 1984). (Class I groundwaters are those
which are irreplaceable sources of drinking water or which
are vital for maintenance of particularly sensitive
ecological systems.) This section also applies only during
the first 1,000 years after disposal and only for
“und{sturbed performance" of a repository.



Recommendation:

Enclosures:

Summary: The staff considers that Working Draft No. 8 can
be 3mp§emented in a 1icensing review, and will not object
to EPA's promulgation of the standards in final form. The
staff plans to initiate technical analyses to determine
whether any changes will be needed in the performance
objectives of Part 60 to ensure consistency with the
revised containment requirements and the new groundwater
and individual protection requirements.

The NRC and EPA staffs have reached substantive agreement
on the wording of Enclosure 5. Within 120 days after the
standards have been finalized, the NRC staff will initiate
a rulemaking to conform Part 60 to the standards and to
propose the wording changes of Enclosure §. Enclosure 6 is
2 draft letter for the Chairman's sfgnature {nforming EPA
of the KRC's commitment to pursue, through rulemaking, the

...wording changes {dentified in Enclosure 5.

That the Chairman sign the enclosed letter (Enclosure 6)
addressed to Administrator Thomas of EPA documenting the
NRC's intent to propose for adoption the revisions to Part
60 1isted in Enclosure S.

WiXiiem J. Dircks \"’\

cutive Director for Operations

1. Comment letter from John G. Davis to
EPA dated May 10, 1983,

2. Letter from Chafrman Palladino to
Mr. Lee Verstandig dated May 11, 1983,

w
.

Working Draft No. 8 of the EPA high-level

waste standards dated July 19, 1985,

-
.

Memorandum from Samuel J. Chilk to

William J. Dircks dated May 17, 1984

(COMJA-84-4),

5. Staff discussion of assurance requirements,
issues and proposed changes to Part 60.

6. Draft letter from Chairman Palladino to
EPA Administrator Thomas.
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to the Office of the Secretary by c.o.b. Thursday, August 29,
1985.

Commission Staff Office comments, if any, should be submitted
to the Commissioners NLT Thursday, August 22, 1985, with an
information copy to the Office of the Secretary. If the paper
is of such a nature that it regquires additional time for
analytical review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.
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ATTN: ODockst ﬂo. R-82-3
Washington, OC 20460

The NucTear Regulatory Commission (NRC) s ptclstd.to respond te the T
request by the Environmental Protection Agancy (EPA).far comments an the

EPA*s proposed environmental standards for managesent and dfsposal of

spent nuclear fuel, high-level and transuranic radfoactive wastas (47 FR

5$8196). Our pr'lncipa'l comments are highlighted below, while detatled3:

comments and responses to EPA's six specific questions are comimd..gu

the enclosure. . L= gfta A

The NRC considers the -anago-ont. storage, and containment requirements ..;g&
of the proposed standards to be a reasonable approach for a HLW sundar& i -4’ AR
and considers that (with some recomsended changes) they can be b N T
impiemented and achieved under the procedures and technical criteria of e O
NRC's 10 CFR Part 60.---With respect to recommended changcs. two points, L
which are elaborated in Enclosure 1, are important: . AN

1. The numerical probadbilfties in the definitions of “reasonadbly

™  foreseeable releases” and "very unlikely releases” would require a

\_// degree of precision which is unlikely to be achievadle in evaluating
a real waste disposal system. The NRC considers that fdentificatfon
of the relevant processes and events affecting a particular site
will require considerable judgment and will not be amenable to
accurate quantification, by statistical analysis. ¢f their
probability of occurrence. Alternative definitions of "reasonably
foreseeable releases” and "very unlikely releases" are recommended
that will be consistent with the Commission's regulations. We note
that this same comment has been provided previously to the EPA as a
result of reviews of early drafts of the HLW standards. We trust
that our repetition of the concern is a strong indication that the T
proposed definitions will be unworkable.

2. Ve believe the definition of "high-level radicactive wastes® should
be made compatible with the Nuclear Waste Policy Act of 1982 (NWPA).
Since the NWPA contemplates that the Commission will define the temn
to apply to highly radfocactive wastes that require permanent
fsolation, it would be inappropriate to include any contrary
provision in 40 CFR Part 191. Accordingly, we recommend that the
standards be revised to apply to high-level radicactive wastes as
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will be defined by the Commission in 10 CFR Part 60 under the
provisions of the NWPA, and that Table 1 bg deleted.

We also wish to highlight an observation in response to the request for
comment on alternative options. In responding to EPA's questfons, the
NRC has considered standards based on individual doses and standards
covering times longer than 10,000 years as potential alternatfves to the
proposed EPA containment requirements. The NRC believes that these
alternatives would be unlikely to produce .any significant additional
protection of public health and safety and that they would be more
difficult to implement §n a licensing proceeding.

In addition to the enclosed comments, a general concern of ours is gﬁat
the proposed assurance and procedural requirements deal with means ¢f
implementation. As they do not set limits on radiption exposures or
Tevels, or concentrations or quantities of radicactive material in the
general environment, we do not believe they should be {ncluded in 40 CFR
Part 181. The Commission will be issuing a separate letter addressing
this concern.
In summary, the NRC considers the management, storage, and containment
requirements of the proposed standards to represent a reasonable approach -
-.for a HLW standard and considers that (with the recommended changes) they
- tan be implemented and achieved. We encourage EPA to promulgate these
~4tandards in final form as soon as practical. The NRC staff will be
pleased to consult with the EPA staff on these comments or on other
matters that will assist in early publication of final standards.

Commissioner Ahearne's additional comments are attached as Enclosure 2.

Sincerely,

.-‘s/

John G. Davis, Director
0ffice of Nuclear Material
Safety and Safeguards

Enclosures: 2, as stated
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Enclosure 1

DETAILED NRC COMMENTS ON THE PROPOSED
EPA HIGH-LEVEL WASTE STANDARDS

The NRC comments are organized into three sections. The first amplifies

the NRC comments made in the transmittal letter concerning reasonably

foreseeable and very unliikely releases. The second section addresses

other aspects of the containment requirements. The third section consists -
of responses to the six questions asked by EPA.

Section I - Reasonably Foreseeable and Very Unlikely Releases

Thenumericel-probabilities-in-the -definitions -9 %ﬂﬁrgasonany foreseeable
refeases'-and’ “very UnTiKeTy reTeases ™ W FEqbirE ardegree-ofon ™
precision which is not likely.xp be. achievable. in eva]uatihg'a-rea1\! stk
disposal system.~The current-definit{dhs wouid-presimabiy réequire the .
usé‘ofnnumerit§1’risk analysis techniques, such as fault-tree analyses,
to'?ﬁéntify potentiaI sequences of events or processes. A numerfcal -
probability estimate “would then-be made for each of these sequences. It
isithislatter. step which the 'NRC Considers to be both unworkable and
unnecessary for determining the acceptability of a proposed waste

—disposal-system. We note that this same comment has been provided

viously* -to the EPA, and we are very concerned that our comment has

\,agitbﬁén addressed”in the proposed standards.

The~NRC:recognizes the merit in using.a risk analysis _approach ==-to.the.
extent that data are available =--as one “of "thé bases for_evaluating
disposal system performance. However, as the EPA itself recognizes in
the supporting documentation for the proposed standards (e.g., page 96 of

- Er°~520/3-80-006), numerical estimates of the probabilities or
frequencies of some future events _may not be meaningfuf“»wThe NRC™™

gkgiders ‘that identificationﬁgndaeva]uation of such events and processes
“KEqUire considerable judgment and therefore will.not.be-amenable to
quantification by statistical analyses without the inclusion of very
broad ranges of uncertainty. These uncertainty ranges will make it
difficult, {f not impossible, to combine the probabilities of such events
with enough precision to make a meaningful contribution to & licensing
proceeding. ..

L

As an implementing agency, the NRC is particularly concerned that the
licensing process, while providing for protection of health and safety,
should be designed to facilitate timely decisionmaking. The NRC therefore

*See letter from R. B. Minogue to W. Mills dated December 27, 1978
(Attachment A), and letter from J. M. Hendrie to D. M CostIe dated
) June 22, 1979 (Attachment B).

L
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--gonsiders that two changes are necessary to make it practical to

-2 -

implement the proposed standards. First..the, gg.tgglt,i_gggﬁ-sq&%gjsageﬁ'
categories must be stated qualitat{Vély Father than.quantitatively, and,

- second, the standard for very unlikely releases must be applied to
releases from specific scenarios, considered individually, rather than to
releases from a combination of all very unlikely scenarfos.

The first point can be addressed by modifying the definitions of the
release categories as follows to conform to the definitions of
“anticipated processes and events" and “unanticipated processes and
events" in 10 CFR Part 60.

(g) "Reasonably foreseeable releases" means the cumulative release
caused by processes and events which are reasonably likely within
10,000 years assuming that processes operating in the disposal
system during the Quaternary Period were to continue to operate but
with the perturbations caused by the presence of emplaced waste
superimposed thereon.

(h) "“Very unlikely releases" means releases caused by processes and
events which are not anticipated to occur within 10,000 years, but
RN which are sufficiertly credible to warrant consideration. Such
. processes and eveni; include those which were not evidenced during
o/ the Quaternary Period or which, though evidenced during the
Quaternary, are not reasonably likely to occur within 10,000 years.

>

The second point can be resolved by revising §191.13(b) as follows:

§191.13(b) "Any very unlikely releasef of waste to the accessible
environment is #£r¢ projected to be less than ten times
the quantities calculated according to Table 2
(Appendix)."

The NRC considers that the definition of very unlikely releases and
§191.13(b) combine to address only the incremental release resulting from
the very unlikely event or process itself. However, the total fmpact on
the accessible environment associated with a very unlikely process or
event would nevertheless consist of both the release resulting from the
event ftself and the cumulative release from the reasonably foreseeable
events and processes that alsc occur. The NRC recommends that the EPA
include in its statement of considerations appropriate language which
documents this interpretation.
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~§ection IT - Containment Requirements

-3 -

The NRC staff and contractors have completed extensive analyses of the
achievability of the release 1imits of the proposed standards as we have
construed them, using models and data independent of those used by the
EPA. The results of these analyses (documented §n NUREG/CR-3235 which
has been transmitted separately) dﬁﬁﬁhstraté”tbat&zhegggppgggnggg%gaggﬁwr
limits should be achievable for reasonable ranges of geologic vépositorys:;
-parameters’ and- conditions: . e

These analyses used information available in the 1iterature to define
hypothetical repository systems in three types of rock: basalt, tuff and
bedded salt. Parameters describing the disposal system were defined by
ranges of data, and uncertainty analyses of repository performance were
performed by sampling data values over the entire ranges. Thus, these
analyses give both a "best estimate" of the achievability of the proposed
release limits and an estimate of the likelihood that the limits would be
exceeded.

The results of these analyses show that both "normal" releases and the
releases following several different disruptive scenarios are quite
likely to comply with the release limits of the proposed standards. A

— few releases which failed to meet the release 1imits were caused by
‘selecting very pessimistic values from the input data ranges. These date

“values represent conditions (e.g., low radionuclide retardation) which
would generally be regarded as tending to make a sfte unsuitable for
repository licensing. The NRC therefore concludes that the proposed
release limits are both achievable &nd appropriately restrictive to “weed
out" poor waste disposal systems.

We note that.judgment {5 heeded when determining compljance with
standards=sUEH“8% the proposed containment requirementsr:-Ih BFEr. to
explain this point, the NRC will include the following statement-in-10-
CFR*Part 60 regarding the performance objectives of that regulation:

While these performance objectives and criteria are generally stated
fn unqualified terms, it is not expected that complete assurance
that they will be met can be presented. A reasonable assurance, on
the basis of the record before the Commission, that the objectives
and criteria will be met {s the general standard that is required.
For §60.112, and other portions of this subpart that impose
objectives and criteria for repository performance over long times
into the future, there will inevitably be greater uncertainttes.
Proof of the future performance of engineered barrier systems and

- the geologic setting over time periods of many hundreds or many -
thousands of years is not to be had in the ordinary sense of the
word. For such long-term objectives and criteria, what is required
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is reasonable assurance, making allowance for the time period,
hazards, and uncertainties involved, that the outcome will be in
conformance with those objectives and criterfa. Demonstration of

compliance with such objectives and criteria will involve the use of
data from accelerated tests and predictive models that are supported

by such measures as field and laboratory tests, monitoring data and
natural analog studies. -

The NRC believes that the proposed standands, if adopted, would need to
b: applied in acccrdance with these principles == i.e., that there must
be reasonable assurance, on the basis of the record, that the outcome
will be in conformance with the 1imits specified by EPA. NRC would
construe the standards so as to accommodate this approach. Nevertheless,

EPA may want to amplify its discussion so as to eliminate unnecessary
ambiguity.

Section 111 - Responses to EPA Questions

The following comments present the NRC's responses to the six questions
for which the EPA specifically solicited public comment.

1. “1s our definition of high-level waste, which excludes any material
with concentrations below the values specified in Table 1, a proper
approach to distinguish between wastes which require maximum
isolation (as in a geologic repository) and wastes which may be
disposed of in less secure facilities?"

We believe the definition should be made compatible with the Nuclear

Waste Policy Act of 1982 (NWPA). Since the Act contemplates that the NRC

will define the term te cover highly radicactive wastes that require

permanent isolation, it would be inappropriate to include any contrary
provision in 40 CFR Part 191. In this regard, it should be noted that

§121(a) of NWPA contemplates that EPA shall “promulgate generally

applicable standards for protection of the general environment from

offsite releases from radioactive material in repositories" without
regard to the kind of radicactive material concerned. Accordingly, we
recommend that the standards be revised to apply to high-level
radioactive wastes as defined by the Commission under the provisions of
the NWPA, and that Table 1 be deleted.

An appropriate change to the proposed standards to implement this
recommendation is to change Section 191.02 (b) to read (additional text
is underlined):

"(b) 'High-level radicactive wastes' means (1) the highly
radicactive material resulting from the reprocessing of spent

31
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nuclear fuel, including Viquid waste produced directly in
reprocessing and any solid material derived from such liouid waste
that contains fission products in sufficient concentrations: and
(2) other highly radicactive material that the Nuclear Regulatory
Commission, consistent with existing law, determines by rule
requires permanent isolation." means-any-of-the-fotiowing-that
contein~redionacitdes-in-concentrations-greater-than-those
fdentified-in-Tabie-1-¢Appendixis~-€ij-ttquid-wastes-resuiting-from
the-cperation-cf-the-first-cycie-soivent-extraction-systemsor
equivaients-in-a-faciifty-for-reprocessing-spent-nuciear-fueis-€£3
the-~concentrated-wastes-from-subsequent-extraction-cyctess-or
equivatents-€33-sciids~inte~which-sach~ii{quid-wastes-have-been
converteds-or-{4)-spent-nuciear-foei~if-disposed-of-without
reprocessing-¥

or

"(b) 'High-level radioactive wastes' means high-level radicactive
waste as defined by the Nuclear Waste Policy Act of 1982."

“In choosing the proposed level of protection provided by the
standards, have we taken an appropriate approach with regard to the
Tong-term residual risks we may pass on to future generations?”

The NRC believes that the EPA's approach is an appropriate reflection of
the Congressional finding in §111(a)(7) of the NWPA that

“High-level radioactive waste and spent nuclear fuel have become
major subjects of public concern, and appropriate precautions must
be taken to ensure that such waste and spent fuel do not adversely
affect the public health and safety and the environment for this or
future generations."

In the draft EIS for 40 CFR Part 191, the EPA presents estimates of the
levels of health effects expected from natural background radiation
exposure, unmined uranium ore deposits, nuclear power generation and
nucliear weapons fallout, and compares these levels with the impacts
expected under the proposed standards (1000 health effects over 10,000
years from 100,000 MTHM). This comparison shows that the level of risk
allowed by the proposed standards is comparable to the risks of unmined
uranium ore, and is much lower than the other reference risk levels. The
NRC considers this an appropriate approach for establishing risk levels
for the EPA high-level waste standards, one that is consistent with the
statutory direction. .
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.”Klthough the approach EPA has taken is a reasonable one, some of its
underlying evaluation is open to question. We have several observations
in this regard. -

First, the NRC staff and its contractors have independently evaluated the
relationship between the release limits of the proposed standards and the
resulting level of health effects anticipated over 10,000 years. The
results of these analyses indicate that EPA's environmental transport
-analyses may overestimate the number of expected health effects per curie
of radicactivity released to the environment. We have not identified any
systematic or gross over-conservatisms in the models or data used by EPA.
However, it appears that a number of marginally conservative assumptions
(e.g., cancer risk estimates, fraction of river flow used for irrigation,
etc.), when considered together, may result in the acceptance of overly
conservative estimates of health effects per curie released. We
encourage EPA to reevaluate its environmental transport models and
release limits in light of more recent information such as that used in
NUREG/CR-3235.
The NRC agrees with the interval which EPA has selected to address
long-term risks. However, the NRC believes that EPA's rationale for
selecting an interval of 10,000 years should be strengthened. To that
“““ynd, we recommend that EPA review the analyses in NUREG/CR-3235 in which
Ahe behavior of an undisturbed system is modeled for intervals up to
50,000 years, and it is seen that no dramatic degradation in performance
occurs in any 10,000 year interval between 10,000 and 50,000 years.

3. "Have we chosen an appropriate approach with regard to the degree of
protection that should be anticipated from active and passive
jnstitutional controls?"

4. "Should we adopt our proposed requirements to avoid siting disposal
systems where there may be scarce or easily accessible resources --
a8 requirement which could rule out sites which might be advantageous
in meeting 211 of our other requirements?"

5. "Should we adopt our proposed requirement that recovery of most of
the wastes should be feasible if unforeseen events require this in
the future--a requirement which might rule out some alternatives to
mined geologic disposal?"

These questions address the "procedural" and "assurance” requirements
which concern matters for which the NRC is responsible, and they will be
addressed by the Commission in a separate letter.
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6.

-7.

"Is our choice of limits on total radiocactivity released an
appropriate approach to protecting the environment from these
long-1ived wastes? Or should we develop standards that limit
maximum exposures to individuals instead?”

The NRC strongly supperts the current form of the containment
requirements (section 191.13) which limit the total amount of
radiocactivity projected to be released to the environment over 10,000
years. This approach would apgropriately protect the environment while
limiting the consideration of speculative and unnecessary dosimetry-
related issues in a repository licensing review. A standard which
specified maximum dose limits to individuals would have two major adverse

effects:

It would encourage dilution rather than containment of wastes (e.g.,
by siting repositories near prolific aquifers or large rivers),
which the NRC considers to be an inappropriate approach to waste
disposal, and _ '

It would needlessly inject into & 1icensing review questions of
individual and societal 1ifestyles far into the future. These are
difficult predictions to make even a few years into the future, and
predictions over 10,000 years would be highly speculative. The
approach adopted by EPA in developing these standards (l1imiting
total activity released to the environment) would avoid this
difficulty while still ensuring that a waste disposal system would
achieve its intended function, i.e., long-term isolation of wastes
from the environment.
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DEC 27 B

Or. Willfam Mills, Acting Deputy Assistant
Adninistrator for Radiation Programs

Office of Radiation Program (ANR-458)

U.S. Environmentzl Protection Agency

401 M Street, S. W.

Washington, 0. C. 20460

Dear Dr. Mills:

We have been in close cont2et with your staff since last August, in
discussions of the HLW standards which EPA and NRC are scheduled to
issue soon. [ believe it would be useful at this time for me to set
down some of our. ideas on the specific structure and implementation
of regulatory standards.

“.There 2re three important regulztory elements for HLW disposal: .

~ (1) the EPA environmental radiation standard for HLW, (2) the NRC
regulztion for disposel of HLW, and (3} the NRC review and licensing
process by which 2 specific repository is authorized. The NRC elements
must be based on the EPA standerd or, if they precede it, must be
broucht into conformity with it when it is promulgated. The NRC
recuiztion enc¢ Ticensing ection must fmplement the specific requirve-
ments of the EPA standard. This close reletionship between the EPA

tendard and the NRC regulation and licensing 2ctions makes us especially
sensitive to the structure of the EPA standard and-{its explicit reguire-
ments.

i, kS ARSI ERIRI K i,
Wegfeel=stFongly that 4 deterministic method should be used to regulate
nutlear facilities.7 Ve are aware that you are considering & substan-

. tielly different type, a probabilistic standard which recuires quantie
tative risk assessment.-Based-on our understanding of the virtues and
the weaknesses of quantitative risk assessment, we are convinced that

T c2n and should be used to provide insight on the quality and effec-
tiveness of HLW:dfsposal~Fegulation, but it cannct be the explicit _
basis of the regulation which requires rigorous satisfaction because:

1. The analytical techniques are complex and there are many areas
in them which are the subject of wide disagreement in the
technical cormmunity.

A 7 v/ Att
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2. These quantitative-techniques are greztly dependent on the
quantity and quality of the data upon which they are bised. -

3. In mest cases where one confronts the analysis of low
prebability events, statistical uncertainties make rigorous
use of the quantitative results impossible.

Standards for ‘protecting public health and safety can be expressed-as
135iting levels of physically meaningful parameters, such as materials
relezsed, radiztion dose, health effects (2 deterministic standard),
or as 2 probability of certain parameter levels being reached or
exceeded (2 prebebilistic standard). In the first instance, the
implementor is required to demonstrate compliznce with physical 1imits
on consequences, tzking into account the effect of important potentially
disruptive events such 2s floods, faulting, etc. Compliance in the
second instance hinges on demonstration of the probability of occurrence
(2s well as the consequences, §.e., risk) of those events. Although
there 2re no Jaws of science which preclyde the possibility of
performing such risk assessments on the long-term isoletion of radio-
aegive waste, the cepebility to perform such risk assessments in @

ner sufficiently ricorous to serve 2s the primary besis for licensing
~Lisicn does not now exist and there is no assurance that it will
(or cen) be developed in the next several years. .
In the past two weeks we have been working on passible forms for 2
detercinistic EPA standard which wauld be consistent with your analyses
anc with our nee¢ to fnplement {ts specific requirswents. [ sogoest
thi. we meet soon to discuss this matter further.

Sincerely, o s

Origizal sigmed by:
ROEI=T B. MTROGE:

Robert E. Minogue, Director
0ffice of Standards Development

o 0PV
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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555 '

October 31, 1985
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NOTE TO: Phil Polk
Charles Ader : :
John Austin B -
James Meyer :
Max Clausen

FROM:  T. A. Rehm, AO/EDO

Attached is a brief discussion of the EPA
High Level Waste containment requirements
as requested at the Commission meeting of
10/21/8S.

Copies have been provided to the ACRS
separately.

/

T. A. R
Assistant for Operations, EDO

Enclosure: _ .=
As stated

cc: 0GC
OPE
OCA e
SECY .
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" Figure 1=A ghows how the speeds of 10 cers might be distributed; one car going
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CONTAINMENT REQUIREMENTS OF THE EPA STANDARD

The containment requirements of the EPA HLW standard are probabilistic, so
their aﬁplication requires the use of probability distridbutfons. It 13 easfest
to see how the standard {s eppliied by first examining & simple examplie of »
different distribution, the distribution of speeds of cars on & highway.

45 mph, 3 cars going 60, § qoing §5 and one going 60. Since a totel of 10 cars
are shown {n Figure 1=A, 1t would alsc be correct to say that 10% of the cars
are going 45 mph, 30% going 60, 50% going 65and 10 % going 60. This same
distribution of speeds 1s also shown 1n 1qure 1-B, but this figure shows the
number of cars going fester than e particuler speed. In Figure 1-B, all cars
are going faster than 40 mph, 9 ere going faster than 45, € are going faster
than 60, and 1 18 going faster than 55, Note that none are shown at 60 mgh.
because none are going faster than 60 mph. Again, This distribution cen be
discussed in terms of percents, seying that 100% of the cars are going faster
than 40 mph, 0% are going faster than 45 mph, and so forth,

Just as one may expect a varfety of speeds of cars on & highway, one may expact
a varfety of possible releases from & repository, Figure 2-A, which is muc
14ke Figure 1=A, shows how these releases might be distributed for an extremely
simple reposftory. - Say that thare 4s a 95% chance that the repository will not
be disturbed. Even for an undisturbed repository, s1i?ht releases are expected
over §ts 10,000 year 1{fetime, Suppose that these slight releases will be
equal to the 1imits i{n EPA's Table 1. Further, say that there {s nearly a 5%

. (assume 4.95%) chance that the repository will be disturbed by an earthquake

that causes releases equal to 10 times those permitted b{ Table 1. Finally,
say that there is a 0.05% chance that the repository will be disturbed by 2
large earthquake that causes releases equel to 1,000 times those parmitted in

~ Table Y. The 1ikelthood of each of these events, and the relezses caused by

each event are shown {n Figure 2-A.

’Fixure 2-8, which {s analogous to Figure 1-B, shows the same distribution of
re

eases that appears {n Figure 2-A. However, Figure 2-8, s plotted to show
the 1ikellhood of releases greater than a particular amount. ere is a 1003
chance (95% + 4.95% + .osz)ﬂiﬁif'FETEifes will be grester than zero, 8 5%
chance (4.95% ¢ .05%) that releases will exceed Teble 1, and a .05% chance that
releases will be more than ten times Table 1. The EPA standard is best
understood by plotting it on figures 1ike Figure 2-B. :

Now consider the first part of the containment requirements, which can be
paraphrased to read: ’

—

There shall be Tess than 1 chance in 10 that the releass
limits given 1n Table 1 will be exceeded for an interval !
of 10,000 years (40 CFR Part 191.13(a)(1)].
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This {s shown by the dashed Vines in Figure 3-A, which {5 the same kind of
figure as 2-B, The vertical dashed 1ine (A) corresponds to the 1imits in Table
1, and the horfzontal dashed 1ine (B) corresponds to relsases with a
grobabi11ty of one in ten, Thus, releases to the left of dashed line (A) are
ow anough to comply with the containment requirements, and releases below
dashed line (B) comply because they are unliko1{; By contrast, releases that
are both sbove and to the right of the dashed 1ines viclate this part of the
containment requirements. : : .
The second part of the containment requirements_sre similar to the first part
except that it deals with larger and less Tikely releases. It may be paree
phrased to read:

There shall be less than one chance in 1,000 that ten
times the release limits given In Table 1 wi11 be exceeded
for an interval of 10,000 years. (40 CFR Part 191.18(a)(2).

This part of the containment raqu!remants {s shown 1n Figure 3-B es dashed
1{nes (C) and (D). The vertical dashed 1ine (C) corresponds to 10 times the
release limits 4n Table 1 and hor{zontal Vdne (D) corrasgonds to a probabiiqt
, of 1 in 1,000, Thus, releases efther to the left of or below lines (C} end (D)
{ eomgly with this part of the containment requirements, while releases that are
both to the right and above are in violation.

Figure ¢ shows the comparison of the releases for the simplified example

" repository shown in Figure 2 with the EPA radionuciide containment Yimits.
Because the projectad relezses 11e below and to the left of the EPA limits, the
repository complites with the containment requirements. A real repository is
Hikely to have a larger variety of possible releases that would plot as &
smooth curve, such as the one shown $n Figure 6. The releases {n that smooth
curve also comply with the containment requirements in 40 CFR Part 191,

1029785 16:36 NRC-WILLSTE MU, UlE 004 P
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UNITED STATES
NUCLEAR REGULATORY COMMISSION :

o,
, 3 | WASHINGTON, D. C. 20555 4 N,
S
& October 16, 1985 ,

MEMORANDUM FOR: Chairman Palladino

: Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech

FROM: /{ﬁ{? " Herzel H, E. Plaine
: General Counsel

SUBJECT: OPTIONS FOR COMMISSION RESPONSE TO CONCERNS
: EXPRESSED BY THE ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS ON THE ENVIRONMENTAL
PROTECTION AGENCY'S FINAL RULE ON STANDARDS
FOR HIGH-LEVEL RADIOACTIVE WASTE DISPOSAL

On September 19, 1985, the Environmental Protection Agency
(EPR) , published in the Federal Register (50 Fed. Reg. 38065) .,
its final rule establishing environmental standards for the
management and disposal of high-level radiocactive waste. 1In
SECY-85-272, the NRC staff provided the Ccocmmission with a final
draft of EPA's rule. In addition, the staff proposed that the
Commission transmit a letter to EPA documenting the Commission's
intent to pursue an NRC rulemaking to conform NRC's high-level
waste repositcry requlations in 10 CFR Part 60 to the EPA stan-
dards, as required by section 121(b) (2) of Nuclear Waste Policy
Act (NWPA), 42 U.S.C. § 10141 (b) (2). However, at a public
meeting with the Commission on October 10, 1985, members of the
Advisory Committee on Reactor Safequards (ACRS) expressed
concerns about certain of the standards contained in the EPA
final rule. These concerns were further outlined in a letter to
the Chairman dated October 16, 1985. At the agenda planning
session on October 10, the Commission scheduled 2 meeting for
October 21, 1985, to allow the NRC staff to address the ACRS
concerns and requested that OGC provide a discussion of the
Commission's existing legal options for further action regarding
the EPA standards.

After reviewing the background to this controversy, we have
concluded that if, after hearing the NRC staff's October 21
presentation, the Commission agrees with the ACRS concerns, the
most viable option is for the Commission to act toc inform the
Administrator of EPA of the ACRS views., How the Commission dces
this, and the substantive content of that contact, will depend

Contact:
Paul Bollwerk, OGC, 43224
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upon the Commission's technical assessment of the seriousness of
the ACRS's concerns and the Commission's assessment of the

- impact any Commission action may have upon the onq01ng federal

program for the licensing of a high-level waste repository.

I. General Background

EPA's high-level radicactive waste standards, 40 CFR Part i91,
were first published for public comment on December 29, 1982 (42
Fed. Reg. 58196), just one-week before the NWPA, 42 U.S.C.

§ 10101 et sea., was signed into law. Among the eighty-three
commentors on the rule was the NRC. See SECY-85-272,

Enclosure 1. .Also, in early 1983 the EPA formed a subcommittee
of its Science Advisory Board (SAB) to perform a technical
review of its proposed Part 191. After a series of public
meetings, the SAB issued a final report that was transmitted to
EPA on February 17, 1984. EPA requested public comments on the
SAB report in May 1984 (49 Fed. Reg. 19604). Among the
commentors was the NRC staff.  See SECY-84-320.

Under section 121(a) of the NWPA, 42 U.S.C. § 1014l1(a), EPA was"*
to promulgate its final standards by January 7, 1984. EPA
failed to meet that deadline. On February 8, 1985, the National
Resources Defense Council and four other environmental groups
filed suit in the United States District Court for the District
of Columbia seeking EPA compliance with the directive of secticn
121(a). NRDC v. Thomas, No. 85-0518 (D.D.C.). This litigation
was settled, however, when EPA entered intc a consent order
requiring it to promulgate a final rule by no later than

Auaqust 15, 1985. Although the final rule was signed by the EPA
Administrator on Auqust 15, 1985, the Federal Register notice
publishing the final rule declares that the rule is to be
considered promulgated for the purpose of judicial review on
October 3, 1985, and that the rule is to become effective on
November 18, 1985.

II. Backaground on ACRS Concerns

In developing its standards for geologic repositories, EPA
decided to set limitations on permissible releases from such
repositories =-- which in turn would be used to establish the
standard for acceptable repository performance -- in terms of
allowable releases of radiocactivity to the accessible
environment over the initial 10,000 years of repository

“operation based upon cumulative estimated premature cancer

deaths over the same interval. 50 Fed. Reqg. at 38070. After
assessing the estimated performance of a number of models of



geologic repositories similar to those being considered by the
Department of Energy (DOE), as well as the health risks
associated with exposure to the uranium ore needed to produce
nuclear fuel if that ore is not even mined to begin with, the
agency made a judgment about the acceptable health risk. 1I1d. at
38071. Under the final rule, the figure used is an estimated
1,000 premature cancer deaths over the first 10,000 years from
dxsposal of wastes from 100,000 metric tons of heavy metal. Id.
The agency then estimated how many curies of each radionuclide
would cause that number of premature deaths if released to the
environment and converted that figure into permissible release
levels per 1000 metric. tons of reactor fuel. Id. These
permzssxble release levels are then to be used to assess the
performance of a repository based upon whether cumulative
releases frcm the repository from all significant processes or
events that are expected to occur or are likely to occur will
exceed the permissible releases. 1Id4. In the final rule, these
releases were those having a orobaE’llty of occurrence of one in
ten or greater than one in ten over the initial 10,000 years of
operation. 10 CFR § 191.13(a)(l). In addition, the final rule
addresses less likely releases that may occur by providing a y
higher release limit (i.e., ten times higher) for those releases
with a probability of between one in ten and one in one thousand
over 10,000 years. Id.(a)(2).

As we understand their allegations, the ZCRS has two general
concerns with the scheme established in the EPA's final rule,
which are based upon concerns raised by the EPA's SAB:

1. EPA's assessment of the level of protection to be atforded
by the repository containment is too stringent, thereby
making its limitations on releases from the repcsitory
containment to the environment too-strict.

2. The use of quantitative probabilities as the basis for
setting limitations on containment release requirements
should be dependent upon EPA providinq convincing evidence
that use of such probabilities is practical and will not
lead to serious impediments to the l;cen51nq of high-level
waste repositories.

According to the ACRS, these deficiencies in the standard
undoubtedly will introduce unnecessary obstacles into the
licensing process for a high-level waste repository, with only
minimal berefit to the public.



From its October 16 letter and the October 10 meeting, it is
apparent that the ACRS has a grave concern about these issues.,
Nonetheless, it also is apparent that its concerns are not new
ones in the context of this rulemaking. 1In its May 1983
comments on the EPA proposed rule, the NRC questioned the use of
the EPA quantitative probabilistic scheme as possibly requiring
a degree of precision that would not be attainable by the agency
in evaluating a waste disposal system. SECY-85-272,

Enclosure 1. While the NRC suggested that utilizing such
probabilistic analysis is a useful tool for measuring disposal
system performance, it also noted that any attempt to limit
NRC's licensing judgment only to the consideration of whether
certain statistical quantifications were met would be
impractical and could cause considerable unnecessary delay in
the licensing process. Accordingly, the NRC suggested that
repository performance be made subject to standards that allow
for a substantial measure of qualitative assessment by the
agency.

In addition, as the ACRS October 16 letter indicates,
reservations almost identical to those now championed by the .
ACRS were raised quite pointedly by EPA's own SAB. Utilizing
the opportunity offered by EPA, the NRC staff commented on these
SAB concerns, declaring that if staff concerns regarding the use
of qualitative assessments was met, the proposed release limits
would be acceptable quantitative measurements.

For its part, EPA acknowledged and respcrded to the concerns of
both the NRC staff and the SAB in the supplementary information
statement accompanying its final rule. 50 Fed. Reg. at
38070~71, 38075-77. Although EPA declined to revise its
proposed level of protection or to uniformly increase its
proposed release limits as suggested by its SAB, EPA did modify
its final rule in several respects in response to the NRC staff
concern about the need for qualitative judgment in the licensing
process. NRC staff advised EPA informally that it considers the
final rule acceptable, DOE does not object to the final rule,
and the Office of Management and Budget (OMB) review process was
completed without any OMB policy objection to the final rule.

In SECY-85-272, the staff has indicated that it finds these
revisions are adequate and that it believes the standards can be
implemented in a licensing review.

III. Commission Action Regarding the ACRS Concerns

Although the Commission might opt not to take any action on the
ACRS concerns, the ACRS public presentation at the October 10



meeting and its October 16 letter to the Chairman have made its
concerns and its desire that those concerns be made kncwn to EPA
‘a matter of public record. While the Commission need not adopt
the ACRS views, the standing of the ACRS as a scientific
advisory body arques for at least some official Commission
response to the ACRS.

1.

The NRC staff is scheduled to brief the Commission on the
EPA rule and ACRS concerns on October 21, 1985, In the
event this briefing should convince the Commission that the
ACRS concerns likely would not have the serious effect
predicted by the ACRS, then an indication to that effect by
a Commission majority at the close of the meeting would
offer a suitable public Commission response. v
Alternatively, the Commission response could be by notation
vote after the meeting, followed by a suitable public
letter to the ACRS from the Chairman.

If, on the other hand, the Commission desires to take any
direct action supportive of the ACRS concerns after hearing
from the NRC staff, there appears to us to be only one .
viable option existing at this time. This would be for. the
Commission to make the ACRS views kncwn to the
Administrator of EPA by way of a telcphone call or a visit
by a Commission representative or through a written message
from the Ccmmissiorn that could either be separate from or
in conjunction with the letter proposed by the stafi in
SECY-85~272. The form and content this contact should take
depends, we believe, on the importance the Commission
assigns the ACRS concerns, as well as the Commission's
assessment of the risk of further delay in the repository
licensing process that might accrue from any Commission
action. If the Commission believes that the ACRS concerns
are vitally important and should be dealt with immediately,
then a demand for EPA action to reconsider or revise the
rule by means of a strongly worded letter or a personal

‘visit might be considered appropriate. On the other hand,

the Commission may find that simply a2 letter forwarding
those views, or a telephone call that brings them to the
attention of the Administrater, without Commission
endorsement, is appropriate. )

lMention also has been made of the possibility of the NRC

[Footnote Continued]




In this regard, we believe the Commission must bear in mind that
not only is it not drawing on a clean requlatory slate, but that
the slate is one that is in motion and must comply with a
statutorily-mandated schedule that already has been the subject
of litigation. We consider it very unlikely that EPA would even
consider withdrawing the final rule given the apparent
concurrence (or at least ncnobjection) from the NRC staff, DOE,
and OMB and the need for compliance with the lawsuit settlement
agreement. Thus, the most that NRC action could reasonably be
expected to produce would be EPA agreement to respond to the
ACRS concerns and to make changes in the standards, if
necessary, at some future date. However, any EPA action that

[Footnote Continued]

instituting a lawsuit to challenge the EPA rulemaking on the
basis of the particular matters of concern to the ACRS. We
believe this option is, as a practical matter, foreclosed to the
Commission. Under 5 U.S.C § 516, absent legislative .
authorization to the contrary, authority is given only to the
Attorney General and the Justice Department for the conduct of
any litigation in which the United States or any agency is a
party or is interested. While the NRC dces have independent
litigating authority, at least as to the conduct of cases
brouqht before the United States Courts of Appeals challenging
NRC's final orders, that authorlty would not extend to
instituting or intervening in a lawsuit challenging another
agency's rule, absent Justice Department approval.

sSuch approval is highly unlikely in this instance. The two main
issues about which the ACRS appears concerned -- the strictness
of the release limitations and the use of guantitative
probabilistic measurements -- previously were the subject of
comments by the NRC staff and the SAB and were substantially
addressed by EPA in promulgating its final standards. While
ACRS questions about risk criteria for individual body organs.
and about conformance with the health risk standards for
hazardous toxic chemicals raised in its October 16 letter do not
appear to have been addressed in the EPA final rule, neither is
it apparent that they were ever formally raised in the context
of the EPA rulemaking proceeding so as to require EPA response.
Thus, it is problematic whether the NRC can point to any obvious
legal deficiency that presents a compelling reason for the
Justice Department to allow the NRC to launch a judicial
challenge to EPA's rule.



even hints at a reopening of this matter would likely institute
an entirely new round of public and intragovernmental comment
and create an uncertainty about what standards the DOE
repositery program should aim to implement. Thus, under the
circumstances, if the Commission contemplates any action, such
as requesting a new rulemaking to change the standards, that =
goes beyond simply forwarding the ACRS concerns to EPA without
comment, it would be well served to consult informally with EPA
and DOE first to minimize the potential such action may have for
further delaying the federal repository licensing program.

Finelly, we understand that the ACRS considers the flaws in
these standards for the licensing program to be so fundamental
that correcting them now is the only way to avoid the waste of
resources and time that will occur if, as the ACRS apparently
postulates, the EPA llcen51nq standards cannot be met by DOE.
One possible correction the ACRS has suggested is the
development now by EPA of an alternative set of determinative
standards that would be available for use in the event DOE
cannot satisfactorily demonstrate compliance with EPA's present
probabilistic standards. The NRC staff believes, on the other -
hand, that the EPA standards are not fundamentally flawed and
that questions of implementation can be handled and resolved in
the prelicensing consultation process estzblished in 10 CFR Part
60 and the NWPA or by rulemaking amendments to 10 CFR Part 6C.
Moreover, if it becomes clear at some point those standards
cannot be implemented, an eventuality the staff believes is
remote at best, it is staff's judgment that the matter could
still ‘be handled by requesting revisions of the EPA standards at
that time, Commission assessment of these positions alsoc must,
we think, play a large role in any decision regaradaing action on
the ACRS concerns.

Since we believe that the proper course of Commission action on
the ACRS concerns is governed by the policy and technical issues
we have described rather than any strictly legal considerations,
we make no recommendation on how the Commission should proceed,
other than that it shoul@ not act without hearing from the NRC
staff and fully assessing all the factors we have described.

Attachment:
10/16/85 1ltr, Ward, ACRS to Chmn Palladzno

cc: OPE
SECY
EDO
ELD
MMSS
ACRS
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UNITED STATES h

&5 . ,.,% NUCLEAR REGULATORY COMMISSION -
"5 oma £ ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
e ¥ WASHINGTON, D. C. 20555
“, \ e°# ’
Peae® October 16, 1985

Honorable Nunzio J. Palladino
Chairman

U. S. Nuclear Regulatory Commission
Washington, D, C. 20555

Dear Dr. Palladino:

SUBJECT: ADDITIONAL ACRS COMMENTS ON THE EPA STANDARDS FOR A HIGH-LEVEL
~ RADIOACTIVE WASTE REPOSITORY

During its 306th meeting, October 10-12, 1985, the Advisory Committee on
Reactor Safeguards met with you and the other Commissioners to offer
comments regarding the Environmental Protection Agency (EPA) Standards
for a High-Level Radioactive Waste (HLW) Repository, which was the
subject of our report to you dated July 17, 1985. In response to the
request made during this meeting, we are pleased to submit the following
additional comments on the EPA standards which were published as a final.
rule on September 19, 1985. These standards will apply to the facili-
ties being proposed by the Department of Energy and must be met in the
associated l1icensing review conducted by the NRC. ‘

Our purpose in writing you at this time is to highlight the fact that
the standards being promulgated by the EPA are unreasonably restrictive
and contain serious deficiencies. This will undoubtedly introduce
unnecessary obstacles into the licensing process for an HLW repository,
with only minimal benefit to the public health and safety. Our justifi-
cations for these comments are outlined below.

Development of these standards has been under way within the EPA since
December 1976. During this period, the ACRS and its Subcommittee on
waste management were briefed periodically by EPA representatives, and
at each such meeting comments and suggestions were discussed on an
informal basis. In early 1983 the EPA submitted the then-current draft
of the proposed standards to its Science Advisory Board (SAB) for
review., Detailed comments by the High-Level Radioactive Waste Disposal
Subcommittee of the SAB included the following:

The Subcommittee recommended "that the release limits specified in
« « .« the proposed standards be increased by a factor of ten,
thereby causing a related tenfold relaxation of the proposed soci-
etal objective (population risk of cancer)."

The Subcommittee recommended "“that use of a quantitative probabi-
listic condition on the . . . release limits be made dependent on
EPA's ability to provide convincing evidence that such a condition
is practical to meet and will not lead to serifous impediments,
legal or otherwise, to the licensing of high-level-waste geologic
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repositories. If such evidence cannot be provided, we recommend
tggt EPA adopt qualitative criteria, such as those suggested by the
N .ll ' ) .

Of particular concern to the SAB Subcommittee, in terms of meeting the
conditions of the standards, was the fact that containment requirements
should be such that the cumulative relteases of radionuclides from a
repository to the accessible environment for 10,000 years after dis-
posal, from all significant processes and events that may affect the
disposal system, shall:

"have a2 1ikelihood of less than one chance in 10 of exceeding" the
quantities (given in an accompanying Table); and

"have a 1ikelihood of less than one chance in 1,000 bf exceeding
ten times" these same quantities. :

The SAB Subcommittee also recommended specific changes in the probabi- .
listic aspects of the draft standards to help make it more practical for

:ndagplicant to make a case that the quantitative probabilistic criterig
ad been met. | : '

Although the wording in the standards includes the statement that
“performance assessments need not provide complete assurance" that these
requirements will be met, there remains the basfc fact that the stan-
dards, as published, are far too restrictive. In our opinion, the
establishment of overly restrictive standards, relieved by leniency in
their 1implementation, is not an appropriate approach. The proper
approach would have been to develop reasonable standards that could have
been more definitively enforced.

The problems cited above were but a few of those observed and commented
upon by the SAB Subcommittee. Additional problems in Working Draft No.
6 of the EPA standards were discussed with an EPA representative during
a2 meeting of the ACRS Subcormmittee on waste management on June 18 and
19, 1985, These included the following: '

The standards, as published, do not appear to be internally consis-
tent. Although the latest data were used for estimating the
biological effects of various radionuclides, the associated dose
limits for individual body organs were not based on appropriate
risk criteria. : '

The health risks associated with the release limits specified in
the standards are much lower (by factors of a thousand or more)
than the risks considered acceptable by the EPA for other environ-
mental stresses, such as hazardous toxic chemicals.

The overly restrictive standards may result in the rejection of
some sites proposed for an HLW repository that otherwise might be
acceptable.
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As indicated above, the standards will definitely complicate the

processes, both technical and legal, of demonstrating that a given
site is acceptable. - .

We realize that both the NRC Staff and the DOE Staff have accepted the
EPA standards. Although we can understand, to some degree, the desires
of both staffs to complete this step, we are troubled by the serious
deficiencies that exist in the standards. The compromises that have
been made at this stage will lead to extended delays and an uncertain
outcome in the licensing process for an HLW repository, with only slight
benefit to the public health and safety.

- Although the ACRS could undertake a more detailed review and critique of

the EPA standards, we believe that the SAB Subcommittee has already done
this in a professional manner. A copy of the Executive Summary of their
report is attached for your information.

We hope this letter is helpful., Although we realize 'that the EPA

standards have been published, we believe that they contain such serfous

deficiencies that the NRC should take prompt action to voice these con-
cerns.

Sincerely,

Rov0C 1 xQ

David A, Ward
Chairman

Attachment:

Section I1, "Executive Summary" of Report on

the review of Proposed Environmental Standards
for the Management and Disposal of Spent Nuclear
Fuel, High-Level and Transuranic Radioactive
Wastes (40 CFR 191) by the SAB, EPA, dated
January 1984

References:

T. Letter from Herman E. Collier, Jr., Chairman, EPA High-Level Radio-
active Waste Disposal Subcommittee, to Mr. Willfam D. Ruckelshaus,
Administrator, EPA, dated February 17, 1984 transmitting Report on
the review of Proposed Environmental Standards for the Management
and Disposal of Spent Nuclear Fuel, High-Level and Transuranic
Radioactive Wastes by the High-Level Radioactive Waste Disposal
Subcormittee, Science Advisory Board, EPA, dated Janaury 1984

2. SECY-84-320, “"NRC Staff Comments to EPA on the SAB Report on Pro-
posed EPA Standard for Management and Disposal of Spent Nuclear
Fuel, High-Level and Transuranic Waste (40 CFR Part 191)," dated
August 9, 1984, including Working Draft No. 8, Final 40 CFR 191,
Subchapter F - Radfation Protection Programs, dated July 19, 1985
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3. SECY-85-272, "Report on the EPA's Environmental Standards for
- High-Level Radioactive Waste Disposal," dated August 13, 1985
4, Memorandum from R. E. Browning, Director, Division of Waste
Management, to R. F. Fraley, ACRS, Subject: NRC Staff Views on
Implementation of the EPA HLW Standards, dated September 11, 1985




-

—_—

From Report on the review of Proposed Environmental Standards for the
Management and Disposal of Spent Nuclear Fuel, High-Level and Trans-

uranic Radioactive Wastes by the SAB, EPA, dated January 1984

SECTINN I1
EXECUTIVE SUMMARY

The High-Level Radioactive Waste Disposal Subcomarittee (HLRW) of
the Executive Committee of the Science Advisory Roard (SAR) has com-
pleted an extensive review of the scientific and technical basis for
EP&'s proposed rule for the disposal of high level radioactive wastes,
the highlights of which are presented {n this summary, :

Technologies now sxist for the disposal of such wastes, and stane
dards adopted for them should strike an appropriate balance between
conservatism and practicality. Overall, the Subcommittee §s confident
that, consistent with the intent of this standard-setting program, the
job of disposing of high-level radicactive waste can be achfeved with
reasonadble assurance for the well-being of present and future genera-
tions. ’

The Subcommittee <upports the general form of the proposed stane

dards, including (2) the use of a societal cohjective as an upper bound
of scceptanle health (cancer and genetfc) effects, (b) the focus on
performance standards {n terms of release Timits rather than individual
exposures, (c) the reference leval of the {nitfal 10,000 year time
frame applicable to both the societal nhjective and the release limits,
(d) the use of 2 prodahilistic approach, and (e) the use of qualitative
assurance requirements, as modified by the Subcommittee, but {ssued as
Federal Radiation Protection Guidance to other Federal agencies in lfeu
of inclusion in the proposed rule.

The Suhcommittee, while accepting the general form of the proposed
standards, recommends sevaeral changes {n the standards and {mprovementg

- 1n the supporting methodology. The principal recommendations are highe

lighted in the following summation., A wore comprehensive and detailed
presentation of these and other major recommendations can be found in
Section IV, Major Findings and Recommendations.
A, The Standard
1. The Subcommittee recommends that the release limits sgecfffed
in Table ¢ of the proposed standards he fncreased by a factor of
en, therehy causing a related ten fold relaxation of the proposed
societal object?ve ipopulat‘on risk of cancer).*

* Two memhers of the Suhcommittee, Dr. Lash and Dr, Gilettt,
dissent from this view. They helieve that the (ffice of
Radiation Programs' more stringent standard is justified
and can be met by sufficifent numbers of proposed disposal
sites.
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The Subcommittee notes that the propased release limits are direct-
ly related tn the societal ohjective of not exceeding 1,000 deaths in
10,000 ysars, and thus, compliance with this recommendation carries
with 1t a2 related ten fold {ncrease fn the societal odbjective, . The

- relaxation of - the releass limits 15, in the Suhcommittee's opinion,
Justified for the following ressons. First, the proposed release 1imits

in Table 2, and therefore the proposed sacietal abjective, are consfder-
ahly more stringent than those standards generally required or adopted
in today's society (see for fnstance Tahle A on page 12 of this report).
Second, in addition to the fact that some of the cancer deaths which
might result from these releases are calculated using conservative
assumptions that probably overestimate the number, some of these deathsg
would have resuited at least in part from the unmined ore from which
the wastes were subsequently “generated, and thus are substitutional
rather than gdditional fn nature. Third, the Subcommittee belfeves

‘that the compounding of conservatism by EPA {n the choice of prohadbilie.

ties and specific model parameters used throughnut the analysis s not
warranted,

EPA should also clarify the analytical framework that forms the
basis for the limits in Table 2 of the proposed standards. The Subde
committee believes that such clarificatien will help to establish
clearly the relationship between the release 1imits and the societal
objective, and will facilitate future amendments to the standard as
knowledge increases regarding radiation health effects or radionuclide
mfgratinn in the biosphere.

Note: In Section 1V, &7(Models) and #13(Geochemical Nata), the
Subcommittee has recommended that EPA make cert2in specific changes
and corrections to their predictive models, Some of these changes
will result fn changes to the release limits for fndividual .radionu-
clides given in Tahle 2 of the proposed standards, and will he separate
from the ten-fold change in the release 1imits recommended ahove, The

Subcommittee helfeves that the changes in the release limits, resulting

from the changes to the predictive models, are independent of and wnuld
not lead to additional mndificatinon to the proposed societal objective
beyond the ten fold increase discussed above.

B, lincertainty and thg Standard

1. We recommend that ths probahilistic release criteria in the
draft stendard he modified to read “analysis of repository perfore
mance shall demonstrate that there 1s Jess than & Eﬁl chance of
exceeding the lable 2 11mits, mocified as s appropriate, Etvents

whose median freguency is Tess than one in one-thousand in 10,000
years need not be cansidered, -

2. Me recormend that use of a quantitative probadilistic condi-
tion on the modified Table ¢ release 1imits be made dependent On

s. ability to provide convincing evidence that such a condition




is practical to meet and will not lead to serinus impediments. lee
a) or otherwise, tn the iicensiﬂg of Mgh-lovei-waste geologic re-
ositories. 1f such evidence cannot be provided, we recommend that
E!E 2dopt qualitative criteria, Such as those suggested by the NRC,
The Subcommittee helfeves that the modified prohadilistic criterfa
will make the propnsed standards more practical to apply without undue,
timeeconsuming disagreemants, Further rigsk studies need to be performed
and subjected to systematic, critical evaluation in order to establish
a more acceptahle probabilistic basis for the standard,

C. The Time Frame - 16,000 years and Beydnd

1. We recnmmand that EPA retatin the 10,000.vear time period as
the dasis for 4eterm?n3ng the adequacy of reposttory ger?ormance.
We believe that uyse of formal numerical criteria limited to this
approximate time pariod is & scientifically acceptahle reguiatory -
approach, . ,

2. VNe recommend that the process of selection of sités for dise
osal systems 21so take into account potentia) releases of radio-
tivity somewnat beyond 10,000 years. Particular attention should

[3
%e focused on gotentiai relsagses of iong-iived cigha- emitting

radionuclides and their decay products.

Although the selection of a time frame s in large part arhitrary,
we endorse EPA's chofce of 10,000 years., Modeling and risk assessments
for the time periods fnvolved in radicsctive waste disposal require ex-
tension of such developing techniques well beyond usual extrapnlations:
however, the extension for 10,000 years can be made with reasongble
confidence. Also, the period of 10,000 years fs likely to be free of
major geologic changes, such as volcanism or renewed glactation, and
with proper site selection the risk from such changes can be made neg-

ligihle. Potentfal radionuclide releases will not stop with 10,000

years, however, but may continue in amounts equal to or exceeding those
estimated for the fnitial pertod,

The degree of confidence with which {mpacts can bHe modeled much
further in the future is much less certain, Ve do not recommend dee
tailed mocteling calculations regarding post-10,000 year releases, hut
estimates should be made, and should be considered as factors in dis-
pnsal site selection, :

0. Population vs. Individual Risk

1. We recommand that EPA retain the use of a populatinn risk cri-
terinn as the measure of performance for the proposed standards,

Ve find ihat an eapproach employing {ndfvidual dose limits, f.e.,
cangidering soms “maximally exposed Individual® or alternatfvely some
“average exposed findividual” would, 1in practice, make the standard
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difficult to meet with high assurance for very Tong times, and that use
of a population risk approach is more practical. In our view, however,
it 1s {mportant that for the first several hundred years residents of
the region surrounding 2 repository have very great assurance that.they
will suffer no, or negligible, 111 effects from the repository. For
Tonger perfods, we belfeve that EPA should rely on the existence of con- -
tinuing requirements similar to its current drinking water standards to
protect groups of individuals. _

E. Coordination of Policies and Standards

1. 'Ue recommend that EPA inft{ate action‘uﬁfhin the Federal Gov-

- ernment for the establishment Of an Interagency council to coor-
dinate the development of high-level radioactive waste disposal

policy, standards, and requlatory practices and to serve as a
sorum *or exchange of scientific and tecﬁnoiog?ca! {nformation.

Several Federal agencies are favolved in the process of establish-
i{ng radfation protection policfes, standards and operational require-
ments governing the disposal of high-level radfoactive wastes, {ncluding
EPA, NRC, DOE and DOD, together with states, appropriate entities of
Congress and the Jjudicfary. Overlapping and {independent authorities
and responsibilitfes exist under present laws. Conflicting terminology
and standards exist, e.g., the definitions of high-level and other ra-
dicactive wastes. Coordination of Federal policies and practices f{s
essential to the U.S. high-level radicactive waste disposal program.
Success of the program will depend on extensive interaction and agree-
ment among the 2ppropriate Federal agencies. While the lead in coor-
dination could. be eappropriate for the NRC or DOE, the Subcommittee
feels that the obligation for achfeving mutual interactfon more appro-
priately belongs to the EPA under its authority to fssue environmental
gtandards and Federal Radiation Protection Guidance. '

F. Research Needs - A Matter of Priority

1. We recommend that EPA support, or encourage other agencies to
support, continuing researc n technical areas where major uncer-
tainties sti exist, particularly in the biological effects o

radiationi the geochemical transport of radionuciides, and the

characterization of rock-mass deformation.

The Subcommittee strongly endorses support of reséarch aimed at
diminishing or clarifying as many of these uncertainties as can be
attacked with some hope of resolutfon. The research, although expen-
sfve, could bring about a substantial reduction in the overall cost of
the disposal system,

G. Resgonsés to Original Subcommittee Charge -

At the time of the Subcommittee's formatfon, ft was directed, by
the Executive Committee of the Science Advisory Board, to address six
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(6) principal 1ssues. Although a brief response to each charge fs
presented here, the charges are broad fn Scope and the Subcommittee's
review of them generated & number of more explicit and specific fssues
which are addressed in detzil in the body of this report.

1. The scientific and technical rationale behind the choicé of a

10,066 year time geriod 2s the hasis for assessment of disgosal
facility performance.

This issue has been addressed in C above.

2. The technical basis for the selection of the proposed perform-
ance requirements, 1ncluding risk-assessment mtﬁodogo uncer-
tainties in the data and in the mﬂgicai methods, and the esti-
mation of premature deaths. - )

These aspects of the analysis form the basis for the proposed stan-
dards and were areas- most carefully and critically evaluated by the
Subcommittee. Although the Subcommittee makes a number of recommenda-
tions regarding risk assessment, pathway and health modelfng and the
need for improved documentation, we belfeve that Office of Radiation
Programs, EPA, has handled these subjects well and, furthermore, has
been positively responsive to the recommendations of the Subcommittee.
We think, however, that EPA has made overly conservative choices and
decisions throughout the development of the technical bases supporting
the standards, leading to overestimation of the long-term effect of
disposal, and hence that the proposed standards are too restrictive and
compliance may be difficult to verify,

’

3. The scientific appropriateness of concentrating on disposal {
geologic media. - ,

This part of the charge needed no consideration by the Subcommit-
tee, since disposal in geologic media {s mandated for at least the
first two sites by the Nuclear Waste Policy Act of 1982 (PL 97-425),
enacted after the charge was prepared. No member of the Subcommittee,
however, disagrees with this {nitial approach. '

4, The validity of the conclusion that, under the proposed rule,
the risks to future generations will be no ?reater than the risks
from equivalent amounts of naturally occurring uranium ore bodies.
In reviewing this conclusion, we found, and EPA acknowledged,
that the comparison. is uncertain because of the extreme varfability of
uranfum ore bodifes. The Subcommittee thinks that the conclusion s
valid fn a very general way, {f suitably qualified, but feels that {t
fs unwise and not scientifically defensidble to use the unmined ore as
the only reference for comparison. We recommend that the comparison be

extended to include the radioactivity of natural waters and the ambient
radiation in the natural environment.
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5. The adequacy of the economic analysis.

The Subcommittee considers there 2are significant shorttomings in
the economic analyses supporting the proposed standards. Since the man-
gement, storage, and disposal of high-level waste 1s & muitf-billjon
dollar venture, we believe that the shortcomings are {wportant and
should be remedied. It 1s noteworthy that, even.though the savings
associated with individual choices may seem relatively tfnsignificant,
the sbsolute costs are so large that even small percentage savings are
worthwhile. The high absolute costs appear to be relatively {ndepend-
ent of the proposed standard, and simply reflect the decisfon to use
deep mined geologic disposal sites with multiplie barrfers. Thus, ap-
preciable savings are not 1ikely to be realfzed fn terms of basfc cost
by relaxation of the standards. However, the cost of demonstrating
compliance may be very high, and cost reductions that may be achieved
by sophisticated compliance demonstrations could be substantial,

We recognize the need for cost/benefit analyses, using the best
available data, but we note that a precise economic analysis will not be

possible or meaningful until it is performed upon an actual repository
at a specific site. .

6. The ahility of the analytical methods/models used in the anal-
ysis to predict potential releases from the disposal facility and
their resuitant effects on human health, Included would be an
evaluation of the model’'s ability to deal with uncertainty and the
confidence, in & statistical sense, that the model predictions are
adequate to support selection of projected performance requirements,

, In general, EPA's analytical methodology and modeling used throughe
out the development of the generic reposfitory's performance, fncluding
releases and subsequent cancer deaths, are deemed to be conservative,
The Subcommittee makes several suggestfons for specific improvements

and updating., We emphasize that modeling, fncluding the evaluation of

uncertainty and confidence therein, fs an emerging and developing tech-
nique. Adding to the uncertainties implicit in a techique that s still
under development are the multitude of poorly known factors associated
with the extrapolation i{n time to 10,000 years and beyond, and the prob-
lem of securing public acceptance of the standard. We believe, never-
theless, that the EPA’s effort, modified as recommended by this report,
will fulfill the {ntent of the Nuclear Waste Polfcy Act of 1982,
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WASHINGTON,. D. C. Svaas

The Honorable Douglas M. Costle
Agzinistrator

Environmental Protection Agency

401 M. Street, S. W.

Washington, D. C. 20460

Dear Mr. £astl e\§°**% »

Our staffs have been in close contact since last August, examining ways of
relating the EPA numerical standard for high-level radioactive waste to

) the associated WRC regulation which {5 currently being developed. In this
effort we have been using & working draft of the EPA standard which we
received informally on January 18, 1979 (Enclosure A).. 1 &m writing this

letter to provide you KRC staff coments on the technical and the structural
. aspects of the draft EPA standard. ' '

Nith regard to the technicel aspects, the NRC staff conducted & weetlong peer
up review of the supporiing technical information for the EPA numericel -
ndard, including the work done by Arthur D, Little, Inc. (ADL). This ——
jew was made possible by the active participation and cooperaticn of the

EPA staff with the peer group, which was camposed of selected members of

the NRC staff and consultants. Enclosure.B.iswa-Copyrof:therveport of-that
o groupsentitied-2Risk-Assesiment-of -RadicactiveMaste-lsolation-in-~-Deep ,

OFiE  Faraxttons e MRLCoRevtex: Groun Reparty®  Me believe that the conclusian

¢ this report should be given your serious consideration.

o

5 In sumpery, the peer review group concluded: .
© Although analysis of risk (i.e., product .of probability an¢ consequence)
can =e useful in establishing.envirommental standards, its use does not
necessarily require 2 standard based upon explicit probability values.

o ~The naterial avaflable for review did not provide adequate technical
support for the draft EPA standard.

© The degree of conservatism in the resultant risk curves is not known
since the ADL work did not include uncertainty an2lysis (i.e., estimation
of error bands for consequerces 2nd probabilities). Therefore it is

iopossible to determine how realistic the “"high” and “low" risk estimates
actually are.

\/ - 760 066
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s Neither @ rigorous sensitivity analysis nor a systematic exemination
of & comprehensive set of potential repository failure mechanisms were
included in the ADL work. The potential risk to public health and safety

/\m depend upon the properties of the site -- including the radic-

.. nuclides released == as well as the particuler feilure mechanism chosen
for celculation. Because the ADL repository model considered a Jimited
range of site properties and possible repository fajlure mechanisms,
the EPA conciusion which fdentified specific nuclides as daminating
the risk cannot be confirmed.

As indicated previously, the peer review group used the Enclosure A working
draft of the EPA standard to evaluate its structural aspects. This workin
draft includes explicit probabilities in 1ts regquirements. Without carefu
clarification, these probabilfties could be presumed to be either based
upo:l; enginegr'lgg ju?gnen: gr up:n higglyﬁ?pt;isticated models e c;:;zp\ete
with error band estimates for the probabilities. - fegare-sperifically con-
cerned-sbout the, analyiical precision whi ;h_@gy’*ﬁgg‘j‘m!pgqf‘e%%‘tg 3 ng“i“‘"‘“‘ .
prodibility of as low as-one-in 2 million over 10,000 years, for releases
from the repository exceeding proposed EPA limits.. As it is presently
drafted, the EPA standaid-would apparently require HRC to wake a“fornal. .
licensing finding in accordance with these specific probabil{ties. We have
serious doubts that this would be possible because of the paucity of prob-
ability dat2 in this field.. Our-experience, even in are2s. where -the-aveile
ability of data {s significantly grezter, convinces us thas we must use
2 deterzinistic approach for licensing -- at least for the mear future.
~This conclusion wes previously conveyed to Dr. Mills by Mr. Minogue. (Letter
ted December 27, 1978 == Enclosure C.) We are particulerly concerned
—ffas a proposed reposftory located 2t 2 hypothetically ideal _site, with
a1l the appropriate engineering barriers, might not qualify for licensing
under the draft standard simply because DOE, 2s the Vicense applicant,
will be constrained by the geo-sciences state-of-the-2rt for predicting
resitory failures and eight aot be able-ts carry the burden of persuasion
that the EPA criterfz wilT1 be met. In this sense the RRC may not be adTe
te implement the draft standard in a2 licensing context.

In addition to our concern about use of probabilities, the staff seriousiy
cdoubts that a set of the key nuclide contributors to risk, 2s deduced from
the ADL study with {ts limftations and as listed in the EPA standard, can
be applied generally to determine the ecceptability of 2 specific site
since nuclide transpor: scenarics depend so strongly on the characteristics
of the actusl site.

In summary, while | feel our staffs have made progress in developing effec-

tive standards for the regulation of high level waste repositories, much

work on both the technical basis and the form of the standard remains to

be accomplished. We are especi2lly concerned because our regulation develop-

pent effort {s proceeding on the 2ssumption that & workable stangard will-

be in plece when {t is needed. We are firmmly comitted to continue to assist
-.in this challenging are2 of developing practical standards that assure

Jrotection of the public health and safety.

L
¥

160 007
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\s vou know, the lnteragency Review Group Report called for EPA and NRC tu
37 \op & Memorandum of Understanding (MCU) on their development of

s .ards for 211 phases of waste management activities. ! would like tc
take this opportunity to propose that we start immediately to develop this
oL, giving the highest priority to an understanding on high level waste

stancards. The principal MNRC staff contact in this matter is Karl R. Goller,
Director of our Division of Siting Health and Safeguards Standards (443-5991).

Enclosures:

(A} EPA Standard

{8) Peer Review Report
(C) Letter cated 12/27/78



COMMISSIONER AHEARNE'S ADDITIONAL COMMENTS ON THE PROPOSED
EPA HIGH-LEVEL WASTE STANDARDS

I object to portions of EPA's proposal because 1 believe they go far beyond
EPA's authority under Reorganization Plan No. 3 (which is the authority cited
by EPA in the Federal Register notice). In particular I object to the
vassurance requirements” (§191.14) and the procedural aspects of the variance
section (§191.04(b)), and probably the “procedural requirements" (§191.15).

Backaround

Under Peorganization Plan No. 3 of 1970, -EPA was given two functions relating
to federal radiation control. First, it was given the standard setting
authority of AEC: .

*...to the extent that such functions of the Commission consist of
establishing generally applicable environmental standards for the
protection of the general environment from radicactive material. As
used herein, standards mean limits on radietion exposures or levels, or
concentrations or quantities of radioazctive material, in the ceneral
environment outside the boundaries of locztions under the control of
persons possessing or using radioactive material.” Section 2(a)(6)
(emphasis 2dded). -

Second, it was given "[2]11 functions of the Federal Radiation Council®
(Section 2{2){7), citing 274(h) of the Atomic Energy Act):

*The Council shall advise the President with respect to radietion

_ matters, directly or ingirectiy &frecting heelth, including guidance for
811 Federal agencies in the formulation of radiation standards and in
the estzblishment and execution of programs of cooperation with States.”
Atomic tnergy Act, §274(h) (emphasis added).

In the early 1970's EPA and AEC had 2 jurisdictionzl dispute which was
presented to the President. It was resolved in a December 7, 1973 memorandum
from Roy L. Ash, Director of OMB, to EPA and AEC:

"[There was 2] difference of views between your two agencies as to which
should have the responsibility for issuing standards to define permissi-
ble 1imits on radiocactivity that may be emitted from facilities in the
nuclear power industry.

LI N 3

EPA has construed too broadly its responsibilities, as set forth in
Reorganization Plan No. 3 of 1970, to set 'generally applicable environ-
ment2] standards for the protection of the general environment from
radioactive material.’

On behelf of the President, this memorandum is to advise you ... that
- EPA should discontinue its preparations for issuing, now or in the
future, any standards for types of facilities; and that EPA should
continue, under its current authority, to have responsibility for
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setting standards for the total amount of radiation in the general
environment from 811 facilities combined in the uranium fuel cycle,

i.e., an ambient standard which would have to reflect AEC's standards as "~ -

to the practicability of emission controls.”
Clearly, EPA has now gone far beyond setting ambient standards.

1 do not go so far as to insist EPA set only ambient standards, primarily
because over the last few years the NRC has developed Part 60 on the
assumption that EPA would be the agency responsible for developing release
1imits under its standard setting authority. However, the same is not true
for other sections of their proposed “standards.® -~~~ 7

Procedurz] reauirements (§121.15) and Variances (§191.04)

EPA argues the “procedural requirements® of §141.15 are needed because “some
of the procedures [EPA] used in [its] assessments must be retzined to insure
that the intent of [its] contzinment requirements is met.” 47 FR at 58201.
EPA appears to be addressing implementation of its standards, which is NRC's
responsibility. o

In addition, I specifically object to §191.04(b). I question whether any of
the variance section is appropriately issued under EPA's standard setting
authority. However, the Commission apperently did not object to & variance
provision in Part 190 resembling 191.04{a). But I see absolutely no
justification for EPA's prescribing that we publish a Federal Register notice
and send 2 letter to governors of affected states.

Assurance recuiéement (§121.14)

My basic objection is to the” "assurance requirements” in §119.14, In 1980
the Commission was briefed by EPA about its ongoing effarts to develap
raciztion stendards, tncTuding those foi high Tevel waste. OF reievance to
the "assur-~~e requirements” is the following presentation by Mr. Egan, EPA
on its high level waste standards:

“MR. EGAN: ...As David [Rosenbaum, EPA] indicated before, we had two
authorities to work with in this area. One is to promulgate generally
applicable standards like the mill tailings standards. The other is to
propose better radiation guidance 1ike the occupational guidance. This
package has both types of proposals in it. ...

The two parts of the environmental standards would be Subpart A and
B. Subpart A would apply to waste management operations and storage of
these wastes. ...

What this action will do wil} just explicitly extend the same dose
limitations that are in 40 CFR 190 to these other processes a&s well.

Subpart B, which is the standards for disposa! are then of course
much different than standards we've developed ber .-e in 40 CFR 190, or
»~ in Part A of this standard. We are here discussing 1imits on projected
relezses over a 10,000-year period. ...
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And of course the other part of the requirements for disposal which
we propose to include as an appendix to the CFR language, the Federal

Radiation Guidance containing general principles that should be followed
for disposel systems. [emphasis addedg

This part of the action would be promuigated somewhat differently, as
David explained ezrliier, when we finally make the action final, in that -
the Federal Radiation Guidance of course would be recommended to the
President for issuance 2s guidance. The Administrator cannot issue it
directlv bv himself; wherezs the standaras Subpart A and B, say, would

in fact be issued directly by the Administrator. [emphasis added]

DR. ROSENBAUM: Let me sa2y one word about that. This complication
arose very late in the process when our lawyers, just 2 month or so age,
decided that we couldn't issue the whole thing as a standard. We had to
separate out part of this and issue it as guidance.

CHAIRMAN AHEARNE: Have you, on the seven generzl principles, could
you say & few words on what 2pproximately these are?

MR. EGAN: The simplest one is that relezses from & disposal system
should be reduced as low as is rezsonzbly achievable. ...

Another one that is somewhat related but again different, is that the
disposal system should use miiltiple barriers to tsolate the waste: and
that ezch of these barriers should be designed to provide substantizl
protection, even if the other barriers don't work the way they're
supposed to. ...

Another would be that we believe that active institutional controls
to protect the disposal system should not be relied upon for more than
100 years. ...

... It's an introductibn to the next one which says that we believe
waste should be disposed of promptiy once you've got 2 system that will
do it. ...

Another principle is that you should locate a site away from poten-
tial a2reas of resources -- both resources which are obvious that we now
consider to be resources; but also away from areas where there are
unique concentrations of materials that may be & resource in the future,
even if they're not now. ...



Another principle is just that you should record, and mark, and

otherwise warn the future about the repository as well as you possibly
C2n. ...

The last one, and the one thet usually requires more explanation than
the others, is that we feel the waste should be disposed of what we call

égeggverab1y.'“ Transcript of September 3, 1980 Commission meeting at

However, EPA now simply asserts, "Under authorities established by the Atomic

Energy Act and Reorgznization Plan No. 3°of 1970, we are proposing generally
applicable environmental standards for managing and disposing of these
wastes." 47 FR at 58197 (December 29, 1982). EPA contends the “assurance
requirements [which are a reincarnation of the proposed Federal Radiaztion
Guidance] address and compensate for the uncertainties that necessarily
accompany plans to jsolate these dangerous wastes from the environment for a
very long time." 47 FR &t 58200. Thus EPA has changed its jurisdictional
basis and is now using 2 jJustification which explicitly addresses
implementation of the standards, which is clearly within NRC's jurisdiction
rather than EPA's,

Some of these principles may be 2 good idea; with some modifications the NRC
might acree with 211 of them; and EPA (under its FRC function) could
recormend to the President that they be adopted as guidance. Thus one might
ergue we should simply let the issue pass, that raising the issue is simply a
bureaucratic turf exercise. However, | disagree. ‘

I believe this raises &z question about the best framework for the waste
program, Unlike the release limits, much of the discussion duplicaztes work
"RC has dooe for Part 6Q, and to sqame extent EPA's tentative positions are
inconsistent with ours. [f EFA simply decides on its own what it wist.cc to
do, there are going to be significant problems- in the future when a specific
application is affected by any differences since it will be difficult to
resolve disputes among EPA, NRC and DOE. However, if the President chooses
to address the matter and endorse some resolution (as a result of EPA exer-
cising its FRC function), there will be a great deal more certzinty when
controversy arises at 2 later time -in the context of & particular applica-
tion. '






(J

UNITED STATES
. NUCLEAR REGULATORY COMMISSION
- WASHINGTON, D. C. 20525 -

Hay 11, 1983

Hr. Lee Verstandig

Acting Administrator ‘
Environmental Protection Agency
401 M Street, S.E.

Washington, D.C. 20460

Dear Mr. Verstandig:

In 2 letter dated Hay 10, 1983, the Nuclear Regulatory Commission (NRC
or Commission) staff provided comments on the Environmental Protection
Agency's (EPA) proposed environmental standards for the management and
disposal of spent nuclear fuel, high-level and transuranic radfoactive
wastes. 47 Fed Rea. £§8196 (December 29, 1982). That letter stated that
the Conmission had general concerns about sections of the proposed
standards that deal with means of fmplementation and that these concerns
would be addressed in a separate letter. For the reasons discussed
below, the Commission believes that Section 191.04(b), 191.14 and 191.15
address matters of impiementing EPA's standards and, thus, are solely
within the Commission's jurisdiction with regard to NRC l{censed
fecilities. Accordingly, the Commission urges that these provisions be
deleted from the final -standards as being beyond EPA's authority.

Acency Authority

Reorganization Plan No. 3 of 1970 transferred to EPA two functions
regarding federal control of radiatfon and radicactive materials.
Section 2(2)(6) transferred the standard setting authority of the Atomic
Energy Commission (AEC): :

... t0 the extent that such functions of the Commission consist of
establishing generally applicable environmental standards for the
protection of the general environment from radicactive material.

As used herein, standards mean 1imits on radfation exposures or
levels, or concentrations or quantities of radioactive material, in
the general environment outside the boundaries of locations under
the control of persons possessing or using radicactive mater{al.*®

Section 2(2)(7) transferred 21l functions of the Federal Radiation
Council established under Section 274(h) of the Atomic Energy Act of
1954, as amended.

In his message to Congress transmitting Reorganization Plan No. 3 of
1870, the President stated that the "AEC would retain responsibiiity for
the implementation and enforcement of radiation standards thiough its
licensing authority.” The complementary responsibilities of the AEC and
EPA are memorialized in two Memoranda of Understanding, one for



AEC-1icensed facilities, 38 Fed. Reg. 24936 (September 11, 1973), and
one for AEC facilities, 38 Fed. Reg. 32965 (November 25, 1973). These
responsibilities now apply to the NRC as the successor to the AEC's
regulatory authority and to the Department of Energy as the successor to
the AEC's programmatic responsibilities. o

The limitation of EPA's authority to the setting of ambient standards
was reiterated by Roy L. Ash, Director of the Office of Management and
Budget, in 2 memorandum of December 7, 1873. The Commission belfeves
that those 1imits have been exceeded by Section 191.04(b), 191.14 and
191.15 of the proposed high-level waste standards. In the Commission's
view, as explained below, these provisions are addressed to.matters of
implementation exclusively within the NRC's jurisdiction.

variance Procedures - §191.04(b)

Section 191.04(b) specifies procedures for the Commission to follow
prior to granting a variance that would temporarily authorize operations
which exceed the standards §n §191.03. Within statutory limits,
decisions on whether the public should participate in NRC
determinations, and the procedural details for such participation, are
clearly in the exclusive domain of the implementing agency. Neither
Reorganization Pian No. 3 nor any statute modifies the Commission's
authority to render any "determinations on an application for & variance.
Accordingly, the Commission believes that Section 191.04(b) s beyond
EPA's authority and should be deleted from the final standards. :

Assurance Requirements - §191.14

Section 191.14 contains several requirements characterized as “"assurance
requirements” which will "provide the confidence needed for compTiance
with the containment requirements of §191.13." While some of these -
requirements may be good ideas, their promulgation as EPA standards
raises fundamental questions regarding the regulation of waste
repositories. EPA discussion of several of these provisions duplicates
NRC's work in developing 10 CFR Part €0 and some of EPA requirements are
not entirely consistent with NRC requirements in Part 60. More funda-
mentally, confidence that the containment requirements will be complied -
with {5 the very essence of the licensing process conducted by the NRC,
Compifance is & matter of the implementation and enforcement of
standards. As such, it is clearly within the exclusive jurisdiction of
the NRC and beyond the jurisdiction provided for EPA by Reorganization
Plan No. 3. Accordingly, the Commission believes that Section 191.14 fis
beyond EPA's authority and should be deleted from the final standards.

érocedural Reaquirements - §191.15

The procedural requirements in Section 191.15 specify limiting
assumptions that the Commission is to use in making performance
Tt d-sewmioa ramnlfance. These include 1imits on the lenath



of time for active institutional controls, the use of realistic
projections, and the use of information regarding human intrusion. Such
requirements are also clearly matters of implementation exclusively
within NRC's jurisdiction. Accordingly, this provision also should be
deleted from the final standards.

For the above reasons, the Commission urges that the proposed standards
be amended as discussed above.

Sincerely,

cc: Central Docket Section (A-130)
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”‘\pcv Part 191 is herdy cddcd to Title 40, Code of Pederal Rczulationh.‘au"

hfollow-:
SUBCHAPTER F = RADIATION PROTECTION PROGRAMS

PART 191 ~ SWIRONNTAL RADIATION PRUIEC‘IIOR STANDARDS FOR MANAGRMENT AND
DISNSAL O!' bPENT NUCLEAR FUEL. BIGH-LEVEL AND musumc EADIOACTIVB
WASTES

Subpart A - Environmental Standards for Management and Storage
191.01 Applicability '
191.02 Definitions
191.03 Standards
~191.W4 alternative Standards °
\\;,}1.05 Effective Date

Subpart B - Eaviroumentdl Standards for Lispossl
191.11 applicabilicy
191.12 wverinitioas
191 .’13 (bntnmnent Requu'wents b
191.14 Assurance ulequ:.rement s B
191.15 1Individual Protection Requirements
1¥l.16 Ground Water Protection Requirements
191.17 Alternlcive Provisions for stposal
191.18 Effective Date
Appendix A Table for Subpart B
Appendix B Guidance for Implementsgtion of Subpgtt B

AUTHORITY: The Atomic Energy Act of 1954, a8 amen&ed: Reorganization Plan
No. 3 of 1970;"and the tuclear Waste Policy Act of 1982,

\~//
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SUBPART A = ENVIRONMENTAL STANDARDS FOR MANAGEMENT AND STORAGE

191.01 Applicability
This Subpart applies to:

(s) radiation doses received by meders of the public as a result of
the management (except for transportation) and storage of spent nuclear fuel
or high-level or transuranic radicactive wuiu at aoy }tacni:y regulated by
the Huclear Regulatory Commission or by Agreenent States, to the &de that
such manageuent and storage operations are not subject to the provisions of
Part 190 of Title 40; and - - - |

(b) radiation doses received by mezd ers of the public as a result of
the mugéﬁent ax;l storage of spent nuclear fuel or high-level or
transuranic wastss at aany disposal facility tﬁa: is operated by the

Department of Energy and that is aot regulséed by the Commission or by

Agreement States. .
191.02 Definitions

Unl.ess otherwise indicated ia this Subpart, all terms shall have the
same meaning as in Subpart A of Part 190.

(a) "Agency" means the Enviroamental Protection Agency.

(b) "administrator" means the Administrator of the Eavironmental
Protection Agency.

(c) *“Coumission" means the iuclear Regulatory Commission.

(d) "Department™ means the Department of Energy.

(e) " WPA"™ means the Nuclear Waste Policy Act of 1982 (Pub. L. 97-425).

*airaaiaxsea® FOR REVIEW WITHIN EPA AND OTHER FEDERAL AGENCIES #irtwiriiiisias
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(£) "Agreement State" means any State vith ubich the Commission or thc
Atomic Energy couliluon hu ‘entered into an nffec:ivc ag:umnt under
subsection 274b of the Atomic Energy Act of 1956. as u-ndcd (68 Stat. 919).

(z) "Spent nuclear fuel® means fuel that has been vithdrm from a

nuclut ructor !ouovi.ng {rradiation, the constitueat ol.cunn ot uhi.ch

have not beem upcntod by reprocessing.

— . -
—

(h) “High-level radiocactive wvaste,” as used in this Pltl.“lpl o
high=level udiolc:i.va waste as defined in the mclur Hun Policy Act o!
1982 (Pub. L. 97-425). |

(i) "'runmtanic rvadioactive vaste,” as used in ehil Pu't. means uufc
containing more than 100 nanocuries of alpha-emitting tunsuunic i.lotopu.
vith hnlf-livu greater than twenty years, per gzan of vuec. cxccpt £or.
(1) high=level radiocactive waste; (2) wastes thgt .the Department has
determined, with the concurrence of the Aduinistrator, do not @eed the
degree of isclation required by this Part; or _(_3) vastes thaﬁ the\cbm‘x‘iuién
has approved for ‘disposal o’n a case-by-cue‘buiq ‘in _accordaﬁce \;ith
10 CFR 61. |

(j) "Hadioactive waste,” as used in this Part, mun;‘;t.x'e high-1level
and transuranic radioactive vaste covered by this Part.

(k) "Storage"” means veteation of speat nuclear fuel or :adioaccivc
vastes with the intent and cap‘ability to readily retrieve such fuel or waste
for subseyuent use, processing, or disposal.

(1) "Diapoail" means permanent isolation of spent nuclur £ue1vot'

radxoac:ive waste from the accessible enviromnenc with no intenc of

:ecovery. whether or not such isolation pmits the recovery of such fuel or

Skarkddkadidt FOR EVIEW WITHIN EPA AND OTHER FEDERAL AGENCIES wirkdrwrirwriiraririirs
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vaste. For example, dispossl of vaste in 8 mined geologic repository occurs

vhen all of the shafts to the repository are backfilled and sesled.

() "Mansgement” means any activity, opun:ion; or woceu' (except for
:nnnpor:aiion) conducted to prepare spent nuclear fuel or radicactive waste
for storage or dispossl, or the sctivities naocilnd.\-dth placing such fuel
or vaste in & disposal systen. . . .

(n) "3ite" weans an sres coatained within the boundary of a 10(«:.1.«1
under the effective control of persons possessing or using spent nuclear
fuel or radiocactive waste that are involved in aoy sctivity, operation, or
process covered by :;tx_il Subpazt. -

() “éeﬁéral environment” mesns the total nrrutrial.' a:mopb.cic.
and aquatic environments outside sites within which any activity, operation,
or process associated with the management and storage of spent nuclear fuel ™
or radiocactive waste is conducged. | e

(p) "Member of the public” means any individual except during the time
wvhen that .i.ndividual is a worker engaged in any activity, operation, or
process that is covered by the Atomic Energy act of 1954, as amended.

(q) "“Critical oryan" means the most exposed humaa orgaa or tissue

exclusive of the in:egumen:arj system (skia) and the cornea.

191.03 Standazds

(a) Management and storage of spent nuclear fuel or high~level or
transuranic radioactive wﬁs:es at 81l facilities regulated by the Commission
or by Agreénen: States shall be conducted in such a manner as to provide

reasonable assurance that the combined annual dose equivalent to any

et Y RV TEW \JITHIN E?A A.HD OTHER FEDM A@HCIES FRwARRdininkiiky
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| member o£ the public fia’ ‘the geaeral eavironaent tuulting from:
(1) discharges of radicactive material and direct udiuion froa such |
mz-un: and o:orago and (2) all operations covccd by Part 190- shall ot
ucud 25 nilli.rm to the vhole body, 75 niuirm to the thytoid. an&
25 nillirens to any other critical organ. A N o )
(b) sanagement and scoragc of npnt.nuel_df tuol or'ixhijl-lc;c_l ot
transuranic radioactive '\uitdl at all facilities !or the ilhpi;ul. _6-2 such
fuel or vaste that are operated by the Dopat:niiht ancil. that are not l‘uguh‘ud'
by the Commission or Agreenent States shall be eohdu;'.tcd in such & manner as
" to provide reasonable assurance that the combined annual dase o.q-di;val'cn';’.. to
any menber of thHa public in the general environment fuiilf_i.gg from
discharges of radioactive material and direct udiat-i;n fron ‘l.udx nanageneat
and storage shall not exceed 25 millirems to the vhol'e'bo'd‘y and 75 millirems
to any critical organ. |

>

191.04 Alternative Standards

(a) The aduinistrator way issue alternative standards from those
standards established in 191.03(b) for waste management and storage
activities at particular facilities that are not regulated by the Commission
or Agreement States if, upon review of an application for such alternative
standards:

(1) The Administrator determines that such alternative standards will
prevent any member of the public from receiving a continuous exposure of
more than 100 mrem per year dose equivalent and an infrequent exposure of
more than 500 mrem dose equivalent in a year from sll scurces, excluding.

natural backyground and uedical procedures; and

#ktiikawkt ok FOR REVIEW WITHIN EPA AND OTHER FEDERAL AGENCIES Witiinkkikakts
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(2) The Adﬂ.ni.uu:or deternmines that continued operation of the /'\ '
£acility is in the public interest; and =
(3) The Adninistrator promptly makes a matter of public record the
degree to vhich continued operation of the facility is expected to result in
levels in excess of the standards specified in 191.03(b).
(b) An application for alternative standards shall be submitted as -
soon as possible after the Dcpiitucne deteraines that coatinued Opgg;tioa of
a facility will exceed the levels specified in i91.03(b) and shall include
all information necessary for the Administrator to meke the determinations
called for in 191.04(a). -
(c) Requests for al.urua_ti._vc standards shall be ,nbni_:téd to the

Administrator, U.S. Environmental Protection Ageacy, 401 M Street, SW,

Washington, D.C., 2040U0. o

191.05 Effective Date >

* The standards in this Subpart shall be effective on [&) days after

publication in the FEDERAL REGISTER].

EANN
U
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' SUBPART B ~ ENVIRORMENTAL STANDARDS FOR DISFOSAL -

'191.1.1 gglicdbilitz " B -
This Subp:ar:' applies to: ' oL L

(a) u'dioacuv‘: materials released into the aéé@siibh environment as a -

‘result of the disposal of speat nuclear fuel or ﬁigli-hvol_ or transuranic

radi«c:xvc vastes;
(b) udhtion dou: receivcd by udnn of the pn.blic as a result of

-guch dhpoul. ad S -

(c) radiocactive coatamina:ion of certun sources ot ground \uur {a the

vicinity of diopoul .ys:anl for such fucl or vutu.

However, this Suhpart does not lppl)’ to dispoul directly into the
oceans or ocean ledmms. ‘mu Subpltt also doel not apply to vastes’
duposed of before the effectwe date of thi.a tule. ‘

191.12 Vnefinitions

Unless otherwise indicated in this Subpart, all terms shall have the

sfiau;eb m;aning as in Suh'p'ar’t; A of this Part.
 ,(“ "pisposal 'sys’téin"‘nuna iuy combitiatiun of engineered and natural
barriers that ildlife speat ‘nizclu't fuel or tadioactivc vaste after disposal.

(b) "Hute," as used in ttu.s subpar: nuns any lpea: nuclur £ue1 or
radicactive wure iaolued iu s disposal nyltan.

(c) "\uue form means :he nat.eriall comprising the udiotc:i.ve

components of vaste nnd any encapsulc:mg or stabiliziag utrix.

#skturukucrss FOR REVIEW WITHIN EPa AND OTHER FEDERAL AGENCIES #rirraiiiasckain
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'(d) "Barrier” mesns any material or structure that prevents or ﬁ
suwstantially delays uovement of water or radionuclides toward the e
accessible environment. For example, a barrier msy be a geologic structure,
a canister, a vaste form with physical and chemicsl d;aucuriui’co that
significantly decrease the mobility of rtdionucli&co, or a msterisl placed
over snd aroqnd waste, provided that the material or structure s&uintial.ly -
delays movement of wvater or radionuclides. .

(e) "Passive inscitutional control” means: (1) permanent markers
placed at a disposal site, (2) public records and archives, (3) governnmmt
ownership and regulations regarding land or resource use, and- (4) other
methods of presétving knowledge about the location, design, and contents of

a disposal system.

(£) "active institutional control” means: (1) controlling access to a

)

disposal site by any means other :hau‘ passive institutional controls;
(2) performing maiantenance Bp-era:ions or remedial actions at a site,
(3) controlling or cleaning up releases from a site, or (4) monitoring
paraueters realated to disposal system performance.

(g) "Controlled area” means: (1) a surface locatiocn, to be identified
by passive i1nstitutional controls, that encompasses no uwore than 100 square
kilometers and extends horizontally no more thaan five kilometers in any |
direction from the outer bouﬁdaryl of the original logati.on of the
radioactive wastes in a disposal system; and (2) the subsurface underlying
such a surface location.

(h) "Ground vater" means water below the land surface in & zone of

saturation.

*dreiiiorar® FUR REVIEW WITHIN EPa AND OTHER FEDERAL AGENCIES #aadibivinkdias
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- (1) "“auifer" mesns anundcrground geological Eom:ion. group of
formations, OTr part of a formation that is capable of yielding a significant

asount of water to a vell or spring.

e EGr— . . .t

(j) "Lithosphere" mesns the solid part of the Earth belovw the surface,

facluding any grbund vater contained within it. .

(k) "Accessible envirooment” mesns: (1) the atmosphere; (2) land
surfaces; (3) 'mi-faca vaters; (&) dcﬁnc; and (5) all of the licho.iiiurc
that is beyond the controlled area. -

(1) "Iransuissivity" means the hydraulic conductivity integrated ovjr
the saturated thickness of an lmdcrground formation. The transn'il‘livity of
s series of formations is the sum of the individual ttmini?qi.vi:i._c; of each
formation comprising the series.

(m) "Coﬁmaity water systen” means & system for the provision to the
public of piped witer for human consumption, if such system has at least
15 service connections used by year-round residents or regularly serves at
least 25 year-round residents.

(n) *significant source of yground water," as used in this Part, means:
(1) an aqdife: that: (i) is saturated with water having less than 10,000
milligrams per liter of total dissolved solids; (ii) is within 2,500 feet of
the land surface; (iii) has & :tminil:ivi:y'gru:ct than 200 gallons per
day per foot, provided that each formation or part of a formation included
in the source of gdund vater has an individual hydraulic conductivity
greater than 2 gauofu per day p‘erjquau Eoot'i sad (iv) is capable of

continuously yielding at least 10,000 gallons per day to a pumped or flowing

*Fwakiraatik FOX REVIEW WITHIN EPA aND UTHEK FEDERAL AGENCIES inbt—ririiiias
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well for s period of at least & year; or (2) aa aquifer thst provides the
primary source of vater for a commnity water system as of the effective
date of this Subpart. -

(o) "Special source of ground water," as used in this Part, means
‘those Class I ground waters ideantified in accordance with the Agency's
Ground-Water Protection Strategy that are irreplacesble, in that no
reasonsble alternstive source of drinking water is svailadle to m!g'c'.nn:hl
populations. _

| (p) "Undisturbed perforuance’ means the predicted behavior of a
disposal system, including consideration of the uncertainties- in predicted
behavior, if the disjiosal system is not disrupted by human intrusion or the
occurence of unlikely natural events.

(q) "Performance assessuent' means an analysis that: (1) identifies
the processes and events that might affect the disposal :yueﬁ:; (2) exanmines
the effects of these processes and events on the performance of the disposal
system; and (3) estimates the cumulative releases of radionuclides, )
considering the associated uncertainties, caused by all significant
processes and events. These estimates shall be incorporated into an overall
prcbability distribution of cumulative release to the extent practicable.

(r) "Heavy metal"” means all uranium, plutonium, or thorium placed into
a8 nuclear reactor.

(s) "Implementing agency," as used in this Subpart, means the
Commission for spent nuclear fuel or high-lavel or transuranic wastes tobe
disposed of in facilities licensed by the Commission in accordance with the
Energy Reorganization Act of 1974 and the Nuclear Waste Policy Act of 1982,
and it weans the Department for all other radiocsctive wastes covered by this
Parzt.

Fiinrirkias®s FOR REVIEW WITHIN EPA AND OTHER FEDERAL AGENCIES iriikiibinink
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~191.13 COntaimunt Euiruentl ‘ o il T

(l) Disposal :yum !o: spent auclear fuel or hidx-l.cvcl or
transuranic udi.oactivc wu:u shall be duigncd to ptovidc & reasonsble
expectation, bued npon pctornnco uuuucnu. thn: the cmluivc |
releases of ':adioﬁﬁclidu to the accessible envirooment for 10,000 yesrs
after disposal frow all li;gniftcani"wocunds and events that may affect the -
disposal system shalls “ ' | '

(1) bave a likelihood of .less than one chance in 10 of exceeding the
qmﬁdu ca!cdhtddiccdrdﬁg to Tsble 1 (Appeﬁdix A); and -
(2) hnve a likelihood of less than one chance in 1.ooo-c£ cxcudi.ng ten

times the quantities ulcula:ed according to Table 1 (appendix A).

() Performance assessments need not provide conple:e assurance th‘af
the requirements of 191.13(a) will be mt'. Because of the iéhg’tiﬁi p'efiod‘
ianvolved cnd the na:ure of :he events and ptocesus of iu:erest there will
inevitably be uublcantial uncetuinciea in prc;ecung dispoul lytcem ‘
performance. Proof of the fututg.pe;fdmané.e of & disposal system is not to
be had in the ordi.turj sense of the word in situstions that deal with much
shorter time frames. Ihstdd'.f vhat is req'uired is a reasonable expectation,
on the basis of the rec;rd before the implementing lgenlcf.' that ébﬁpliince

with 191.13(a) vwill be achieved.

191.16 Assurance a_eguir'&éﬂta' '
To piévidé the confidence needed for ldqutérﬁ cdupluncé vith the
requirements of 191.13, dilpoui of spent nuclear fuel or high-l&vel or

transuranic vastes shall be conducted in accordance vith the following

*trsutiickrrs FOX REVIEW WITHIN EPA AND OTHER FEDERAL AGENCIES tirrkiriiiiciick
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provisions, except that these provisions do not apply to facilities / | \

. rd
i

regulated by the cowiuiqu (see 10 CFR Pazt 60 for conpcnblo peovisions
applicable to facilities regulated by the Commission): ) |

(a) Active mcitueichl coatrols over disposal sites ahculd‘bo
msintained for as loag & period of time as is ﬁucticqbl.o after disposal;
hovever, pexformance assessnents that assess isoclation of the vastes from
the accessible environmeat shall not consider any coatributions tron active
institutional coutrols for more than 100 years after disposal.

(b) Disposal systems shall be monitored after disposal to detect any
substantial and detrimental deviations from expected performance. This
monitoring shall be done with technigues thag do oot jeopardize tixi
isolation of the wastes and shall be conducted until there are no
significant concerns to be addressed by further monitoring. o

(c) Disposal sites shall be designated by the most permanent markers,
records, and other passive “institutional controls practicable to indicate
the dangers of the wastes and vthei.r location. ’

(d). visposal systems shall use different types of barriers to isolate
the wastes frou thae accessible environment. Both engineered and na:ﬁral
barriers shall be included.

(e) Places where there has been nining for Tesources, or vhers there
is a reasonable expectation of exploration for scarce or easily accessible
Tesources, or where there is a significant concentn;ion of any material
that is not widely available from other sources, should be gvoided in

selecting disposal sites. Resources to be considered shall include

minerals, petroleum or natural gas, valuable geologic formations, and ground
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"Wkt WORKING DEAFT NO. 8 = FINAL 40 CPR 191 = 7/19/85 = PAGE 13 whtwswn

vaters that are either i;ii'hphcublo because chcf‘i‘ii 0o reasonsble

alternative source of drinking water availeble £or nbc:mtmpulatlon: A
~or that are vital to the preservation of unique and unpi.tlv. ecosysteas.
Such plsaces shall not be used for disposal of the wastes covered by ch_i.c

Part unless the favorable characteristice of such pucn compensate for
their greater likelihood of being dicturbcd in the tu:urc. 4 .

(£) nispoul. systeas shall be selected so that ramnl of mt of the
vastes is not precluded for & ressonsble period of tiae after di.lpoul.

191.15 Individual Protection Requirements

Disposal systems for spent Puclur fuel or hid:-lgul or.:ranauranic
ndi.ohac:i.ve wvastes shall be desiyned to provide a Teasonable expectation
that, for 1,U00 years after disposal, undisturbed p.grfompcé of the
disposal system shall not cause the annual dose equivalent ‘frou the disposal
tystem to any meuber of the public in the accessible envi;onment to exceed
25 millirems to the whole bedy or 75 millirems t:f..} any c:itiu} organ. All
potential pathways (aqsociat;d with undisturbed performance) from the
disposal system to people shall be ‘considgred. including the ﬁuumptiou_ that
individuals consume 2 liters per day of drinking water from any significant

source of ground water outside of the controlled ares.

lvl.lo Ground Water Protection Requirements

(a) Disposal systems for spent nuclear fuel ot hig:-lgvgl ot
transuranic radicactive wastes _shau be degigned to provide a reascnable

expectation that, for 1,000 years after disposal, undisturbed pecformance of
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the disposal system shall not cause the radicouclide concentrations averaged
over any year in vater withdrawa from any portion of a special source of
ground vater to exceed: - ..

(1) 5 picocuries per liter of radium=226 and radium228;

(2) 15 picocuries per liter of alpha-emitting radicnuclides (including
radium=226 and radiuw=223 but excluding radon); or A

(3) the combined concentrations of radionuclides that emit either beca
or gamsa radiation that would produce an annual dose equivalent to the total
body or any internal organ greater than 4 millirem per year if an individual

consumed 2 liters per day of drinking water from such s sourcs of ground
vater. = ,

M) l".i .ar.xy of the average anmui radionuclide concentrations existing
in a special source of yround water before construction of the dilﬁosﬂ
sy.u.em already exceed the limits in 191.16(a), the disposal system shall be
designed to provide a reasonable expectation that, for 1,000 years after
disposal, undisturbed performince of the disposal system shall not increase
the existing average annual radionuclide concentrations in water withdrawn

frowm that special source of ground water by more than the limits established

in 19Yl.ls6(a).

191.17 Alternative Provisions for Disposal

The administrator way, by rule, substitute for any of the provisions of
Subpart B alternative provisions chosen after:

(a) the alternative provisions nave been proposed for public comsent in

the -FEDEBAL REGISTER together with information describing the costs, risks,
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and benefits of disposal in accordance with th.!i;ﬁclrnativd provisions and "7 -

the teasons vhy complisace with the existing pravicidnc of Subpart B appesrs

inappropriate; £t ) -
(b) & public comnent périod of at least 90 days has been completed,

during vhich an opportunity for public hurinzi {n affected areas of the

country has been p:cvided; and

(Q ;h. pg_blié comments received have been fully cmidtud‘ ia’

developing the final iro_ruion of such alternative provisions.

191.18 Effeccive Date . R T

The standards in this Supr:q shall be effective on |60 days after

publication in the FEDERAL REGISTER].
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APFENDIX A = TAELE FOR SUBPART B

TABLE 1 = RELEASE LIMITS FOR CONTAINMENT REQUIREMENTS
(Cumulative Relesses to the Accessible Envirocament
for 10,000 Yesrs After Disposal)

Release Linit per
padionuclide 1000 MIHM or othrer unit
of vaste (see Notes)
(curies) '

anericium=24l 0f %3 ~ s = m e e e cccccccae=- 100
Carbon=l4 =====eeecocecec======»" 100
Cesfup=135 or =I37 -~ e ec e ccccncncccasn 1000
Iodinel29 ==<c-ccoecceccecccaanaas= 100
Neptuaium=237 = = = = = e s c c e e ccecceceea~== 100
Plutonium233, =239, =260, O =242 == ======== 100

Technetium=99 = = = = @« @ = = o = @ e o = = = =« =« === 10000

Uraoiuw=233, =234, =233, =236, 0r =238 =~ ==« == == 100
Any other alpha-emitting radionuclide

with a half-life yreater than 20 years = =« = = = = =« 100
Any other radionuclide with a half~life greater

than 20 years that does not emit alpha particles - - 1000
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C . ' Ag‘élicatian of Tadle 1 7=

- - .

NOTE 1t thits of Waste. The Rduu Limite in ‘rcbh 1 npply to tbc

amount of wastes in any one of the following:
(a) an amount o£ speat nuclear fuel containing 1,000 m:ric tons of

. heavy metal (MI{) oxpoud to & burnup bctvgu 25,000 megavatt-days per

metric ton of heavy metal (M{d/MTI{) and 40,000 Mid/MTHEM;

®) the hisx-lcvol radicactive wastes generated from uproculi.ng eaach
1,000 MIEM exposed to a burnup betveen 25,000 Mid/MIHM and 40,000 wdlm'uu

(c) each 100,000,000 curies of gamma or beta~-emitting radionuclides
vith half=lives *phu:' than 20 years but less than 100 years (for use as
discussed in Note 5 or with materials that are identified by the Commission
as high-level radiocactive wvaste in accordance with part B of the definition
of high~level waste in the NWPA); ) . :

(d) each 1,000,000 curies of other radionuclides (i..... gazma oT
beta-emitters with half-lives greater than 100 years or any alpha-emitters
with half-lives:greater than 20 years) (for use as discussed in Note § or
vith materisls that are ‘{identified by the Commission as hi.gh-leirel
vadioactive waste in nccordance vith part B of the def:.n:.cion of high~level
vaste in the NWPaA); or ‘

(#) an amount of transuranic (TKU) wastes containing one million curies
of alplu-exnutmg ‘transuranic udicnuchdea vith half-lives greater than
2V years.

NOTE 2:  Release Limits for Specific Disposal Systems. To develop
Release Limits for a particular disposal lyi:en. the quantities in Table 1

shall be adjusted for the amount of waste i.ncluqe_d in the disposal system
compared to the various units of waste defined in Note 1. For example:

(a) 1f a particular disposal system contained the high~level wastes
from 50,000 MIHM, the Kelease Limits for that system would be the quanciues
in Table 1 multiplied by 50 (50.000 MITEM divided by 1,000 MTHM). '

(b) 1If a particular disposal aystem contained three million curies of
algha-emitting transuranic vastes, the Rcluu Linitl for that system would
be the quantities in Table 1 multiplied by three (threc million curies
divided by one million curies).
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(c) 1f a particular disposal systea contained both the high-level
vastes froam 50,000 MTEM and 5 million curies of alpha-emitting transuranic
vastes, the Release Limits for that system would be the quantities in
Table 1 uultiplied by 55: ‘ |

50,000 MM 5,000,000 curies TRU

. &> » ss - h— ae - e~
1,000 MTHM 1,000,000 curies TRU :

- NUTE 3: Adjustments for Reactor Fuels with Differeant Buraup, . oz
disposal systeas containing reactor fuels (or the high=level vastes from

reactor fuels) exposed tO an average burnup of less than 2},000 M¥d/MTIM or
Jgeater than 40,000 MV4/MIHM, the units of vaste defined in (a) and () of
Note 1 shall be adjusted. The unit shsall be multiplied by the ratio of
30,000 MVd/MTHM divided by the fuel's actual average buraup, except that a
value of 5,000 MWd/MTIM wuay be used wvhen the average fuel burnup is below
5,000 MJd/MINM and a value of 100,000 MId/MTHM shall be used vhea the
average tuel burnup 1s above lUU,000 MWA/MTIH. This adjusted unit of waste
shall then be used in deteruining the Release Limits for the disposal systea.

For example, 1f a particular disposal system contained only high~level
wastes with an average burnup of 3,000 MVd/MIHM, the unit of waste for that
disposal system would bae:

(30,000 MWa/MT:HM)

1,000 MTHM x - 6,000 MTHM
( 5,000 MWd/MTHM)

If that disposal system contained the high-level wastes froum 60,000 MTHM
(wvith an average buraup of 3,000 MWd/MTHM), then the Ralease Limits for that
system would be the quantities in Table 1 multiplied by ten:

50,000 MTHH

= 10
6,000 MTHM

which is tha saue as:

60,000 MTHM ( 5,000 MWd/MTEM)
x = 10
1,000 MTHM (30,000 MJdd/MTIM)

RIrkdniciexir® POR REVIEW WITHIN EPa AND OTHER FEDERAL AGENCIES #¥iid arbikiiid
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SEVIPSELY B PR Y .
R B VL P U RN

NUTE 4t  Treataent of Fractionated HigheLevel Wsstes. In some cases,

a nigh~level vaste streanm from reprocessing spent auclear fuel may have been
(or will be) separated into tvo or more high-level vaste components destined
for different disposal systems. In such cases, the implementing agency may -
allocate the Release Limit multiplier (based upon the original MIHM and the
average fuel burnup of the high-level wvaste stresn) smong the various disposal
systeus as it chooses, provided that the totsl Release Limit multiplier used
for that vaste strean at sll of its dicpoial systems may not exceed the
Release Linit multiplier that would be used if the entire waste striam vere
disposed of in one disposal systen.

NUTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHIM.
In some cases, the records associsted with pa:ti.éuhr high=] evel vaste streans
may not be adequate to accurately determine the original metric tons of heavy
mecal ia cthee resctor fuel that created the waste, or to determine the aversge
burnup that the fuel was exposed to. If the uncertainties are such that the
original amount of heavy metal or the average fuel burnup for particular
high=level waste streams cannot be quantified, the units of waste derived from
(a) and (b) of Note 1 shau»no longer be used. Instead, the units of vaste
defined in (c) and (d) of Note 1 shall be used for such high-level waste
streams. If the uncertainties in such information allow a range of values to
be associated with the original amount of heavy metal or the average fuel
buraup, then the calculations described in previous Notes will be conducted
using the values that result in the smallest Release Limits, except that the
Kelease Limits need not be smaller than those that would be calculated using
the units of waste defined in (c) and (d) of Note 1.

NOTE 6: Use of Kelease Limits to Determine Compliance with 191.13,
Once release limits for a particular dispossl systez have been determined in

accordance with Notes 1 through 5, these release limits shall be used to
deteraine compliance with the requirements of 191.13 as follows. In cases

vhere a mixture of radionuclides is projected to be released to the accessible
environment, the limiting values shall be determined as follows: For each
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radiocauclide in the aixture, determine the ratio betveen the cumlative
releass quantity projected over 10,000 years and the linmit for that
radioauclide as determined from Table 1 and Notes 1l through 5. The sum of
such ratios for sll the radionuclides in the aixture ssy not exceed one with
regard to 191.13(a)(1) and may not exceed ten with regard to 191.13(a)(2).

For example, if radionuclides A, B, and C are projected to be
relessed in amounts Qg, Qy, 4nd Q,, and if the applicable Release
Limits sre RL,, Rly, and RL,, then the cumulative releases over
10,000 years shall be limited so that the following relationship existe:

Qg 408 Qe

—— P +

-

O

whARAkakArd® FOR REVIEW WITHIN EPA aND OTHER FEDERAL AGENCIES wavadibiiriids



wiwwwwin YORKLNG DRAFT NO. 8 = FINAL 40 CFR 191 = 7/19/85 = PAGE 21 wewwwnss

APPSNDIX B - GII.DANCE FoR mn.amnzou OF SUBPART 3

-

(MOE: The lupplucaul information 1n thi.l appandix is not an
{integral part of 40 CFR 191. Therefore, the implementing agencies

" are not bound to follow this guidance. Bowvever, it is included
because it describes the Agency's assumptions regarding the ,
implenentation of Subpart B. This appendix vul appur in the Code
of Federal Regulations.]

N The Agacy believes that the implesenting aznciu mt deteranine
complisnce with 191.13, 191.15, and 191.16 of Subpart B by cvalulti..gg
long-tern predictions of disposal systea p:rtomncol._ Determining-
complisnce with 191.13 will also iavolve predicting the likelihood of events

_and p:o'c‘cu_u that may disturb the disposal systea. In making these various —...

predictions, it will be appropriate for the i.nplcnqniing ag.en.cin to make
use of rather co;;blex computational models, snalytical theories, and
prevalent expert judgment relevant to the uﬁﬁeriulipredictioul.‘
Substantial uncertainties are likely to be encountered in making these
predictions. In fact, sole reliance on these numerical ptedicti.on: to
deternine coupliance way noE be appropriate; the i.mplemeq:iu_g agecies may
choose to supplement such predictions with qualitative judgen;ents as wvell,
secause the procedures for determining cowpliance with Subpart B have not
been formulated and tested yet, this appendix to the rule indicates the
Agenéy's assuuptions réga'rding'éeruiu issues that may srise wvhen
implementing sections 191.13, 191.15, and 191.16. Most of this guidance
applies to any iype of 'disposal system for the wastes covered by this rule.
However, several sections apply only to disposal in mined geologic

repositories and would be inappropriate for other types of dupoqal systems.
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Consideration of Total Disposal System. When predicting disposal

systea performance, the Agency assumes that reasonsble wéfec_tiono of the
protection expected from all of the engineered and natural barriers of a
disposal oyuﬁ will be considered. Portions of the disposal system should
uot be disregarded, even if projected perforasncae is uﬁcctain, except for

portions of the system that make negligidle contributicas to the overall

isolation provided by the disposal systen.

Scope of Perfomnc_e Assessument 9. Section 191.13) requires the

implenenting agencies to evaluate compliance through pc!d&mncc assessments

as defined in Section 191.12(q). The Agency believes that such performance
| assessuencs need not consider categories of ev‘ann or prrdecué ':'hat are
estimated to have less than ocne chance in 10,000 of occurring over 10,000
years. Furthermors, the performance assessments need not evaluate in detail
the releases from all events and processes estimated to have a gru:er.
likeli.héod of occurrance. Some of these events and processes may be omitted
from the pertormance assesaments if there is a reasonable expectation that
the remaining probability distridbution of cumulative releases would not ba
significantly chaanged by such omissions.

Compliance with Section 191.13. Whenever practicable, the implementing
agency should assemble all of th-o results of the performance assessments to
deteruine compliance with 191.13 into a "complementary cumulative
discribution function" that indicates the prodability of exceeding various
levels of cumulative release. When the uacertainties in parameters are
considered in s performance assessment, the effects of the uncertainties

considered can be incorporated into a single such distribution function for
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each disposal systeam cmidcrod. The Agency nnunu that & disposal systea
can be considered to bo in complisnce vith 191.13 il thi: ni.nglc -
distribution function meets the requirements of 191.13(.). e n _

Compl {ance with Sections 191.15 and 191.16. Whea the gncmlhziul in B
undisturbed performance of & disposal systea are cdhaida%id.' the
isplesenting agencies need not require that a v'ufy largc. b_crc'-iug‘o of the
range of estimated radiation exposures or rddioﬁdcli;!;'ébncdtrttigin fall
belov limits established in 191.15 and 191.16, rup'oéei'vcly. The Azccy
assumes that compliance can be determined based upon "bc-t estimate® A
predictions (e.g., the meau or the median of the apyropthtc dhttibution.
wvhichever is higher): 7 . . |

‘Institutional Controls. ‘l.'c: comply with 191-;11(9). the implementing
agency will assume that none of the active institutional controls preveat or
reduce radionuclide releases for more than 100 years after disposal.
However, the Federal Goverpment {s committed to retaining ownership of all
aisposal sites for spent nuclear fuel and high=level and transuranic
radioactive wastes and will establish appropriate markers and records,
consistent with 191.14(c). The Agency assumes that, as long as such passive
institutional controls endure and are understood, they: (1) can be effective
in deterring systematic or persisteat exploitation of these disposal sites;
and (2) can reduce the likelihood of inadvertent, intermitteat human
intrusion to & degree to be determined by the implementing agency. However,
the Agency believes that phdsive-inxtitutionhliconcrcii‘cin never be assumed
to eliminate the chance of inadvertent and intermittent human intrusion into

these disposal sites.
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Consideration of Inadvertent Human Intrusion into Geologic Repositories.
. The mnt ;pocuhci.vc potential disruptions of & mined geologic repository

are those associated vith inadverteant human intrusion. Some types of
inotrusion would have virtually no effect on & repository’s coutainment of
vaste. On the other hand, it is possidble to conceive of intrusions
(involving widespread societal loss of knowledge regarding udioac:i..vo
wastes) that could result in -n.jor disruptions that no resscnable :"opouitory
selection or desiyn precautions could alleviate. The Agency believes that
the most productive conni.dir#tion of inadvertent intrusion concerns those
realistic possibilities that may be usefully micigated by repository design,
site selection, or use of passive controls (although passive i.n,ttituﬁ.mul
controls shéuid not be assumed to completely rule out the possibility of
intrusion). Therefore, inadvertent and intermittent intrusion by
exploratory drilliang for resources (other than any provided by the disposal
system itself) should be the most severe intrusion scenario considered by
the implementing agencies. Furthermore, the implémenting agencies should
assuuwe that passive institutional controls or the intruders’' own exploratory
procedures are adequate for the iantruders to scon detect, or be warned of,
the incompatibility of the area with their activities.

Frequency and Severity of Inadvertent Human Intrusion into Geologic

Repositories. The implementing agencies should consider the effects of each

particular disposal system's site, design, and passive institutional
controls in judging the likelihood and consequences of such inadvertent
exploratory drilling. However, the Agency assumes that the likelihood of

such inadvertent and intermittent drilling need not be taken to be greater
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__than 30 boreholes per squaré kilometer of repository sres per 10,000 years

for geologic repositories in proxiamity to sedinentary rock formations, or
more than 3 boreholes per square kilometer per 10,000 years for repositories .
f{n other geologic formations. Furthermore, the Agemcy assumes.that the . _ _ .
consequences of such inadverteat drilling need not be assumed to be more
severe then: (1) direct relesse to the land surface of all the ground vater
in the repository horizon that would promptly flow through the “";; created
borehole to the surface due to natural lithostatic pressure--or (if pumping
would be required to raise vater to the surface) release of 200 cubic meters
of yround vater pumped to the surface if that much vater is readily
available to be puzn;éd; and (2) creation of a ground water flqw_ path with &
permeability typical of a borehole filled by the soil or gravel that would
—“\}normnlly settle into an open hole over time--not the permesbility of a
carefully sealed borehole. Of course, the implementing agencies can develop

less severe assumptions than thiese as appropriate to the expectations for

particular disposal systems.
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MEMORANDUM FOR:

FROM:
SUBJECT:

UNITED STATES

NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0.C. 20555

May 17, 1984 COMIA-84=4

e ewe®s V. - - -

William J. DPircks, Executive Directcr
for Operations

Samuel J. Chilk, Secre
PROPOSED EPA HIGHE-LEVEL WAETE STANDARDS

In accordance with Commissioner Asselstine's memorandum of
April 25, 1984, subject as above, the Commission would like
the staff to continue discussion with EPA on high-level

waste standards.

These discussions should include the

assurance requirements in the EPA standard, the procedural -
requirements and other elements of concern. Regarding
assurance requirements, since many of the seven EPA assurance
requirements are already in NRC's Part 60 high~level waste
regulations, the NRC staff and EPA should attempt to come to
- a mutual agreement on the remaining issues with the understanding
.;;jthat NRC would agree to incorporate the agreed upon requirements

into Part 60.

Commissioner Roberts commented that staff should check with .
the Commission before anything is finalized -- alsc keep the
jurisdiction question in context of overall EPA/NRC relationship.

Attachment:
4/25/84 Memo

cc: Chairman Palladine

Commissioner
Conmissioner
Commissioner
Commissioner

0GC
OPE

Gilinsky
Roberts
Asselstine
Bernthal

Enclosure 1
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o '“"‘4», fom LINETED STATES
% NUCLEAR REGULATORY COMMISSION

WASHINGTON, DL. 20853

5 Apr{il 25, 1984

b’ S

‘"" ..
tRICE OF THE .
IMMISSIONER - COMIA=84~4

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissfoner Bernthal

FROM: James K. Asselstine
SUBJECT: PROPOSED EPA HIGH-LEVEL WASTE STANDARDS

On April 11, 1984, I met with Dan Egan of EPA along with Commissioner
assistants, OGC and NMSS on the {ssues regarding the proposed EPA
high-level waste standard and the status of resolving differences
between NRC and EPA. The major sticking points between NRC and EPA
appear to be disagreements over the assurance requirements, the proce-
dural requirements and some of the definitions {n the EPA standard.

The meeting with Mr. Egan focused mainly on the a2ssurance requirements.
EPA maintains that the assurance requirements are an important part of
thefr rule. As you will recall, NRC has taken the position in letters to
EPA dated May 10 and 11, 1983 that the assurance vequirements are 2
matter of implementation and thus are beyond EPA's jurisdiction. Mr.
Egan 1aid out three options on how to deal with this Jurisdictional
{ssue. The first option was to keep the assurance requirements in the
EPA standard with the understanding that this stasdard for high~level
waste is unique and is in no way {ntended to set a precedent for EPA
setting assurance requirements {n other areas suchk &s low level waste.
The second option was to remove the assurance requirements from the EPA
standard and issue them as Federal Radiation Council guidance. EPA
expressed doubts as to the 1{kelfhood of receiving OMB clearance for
this approach. The third option was to remove the assurance
requirements from the rule altogether, If this option were adopted, EPA
would feel compelled to reduce the release limits in the standard in
order to protect the public health and safety. This approach would mean
the EPA would have to renotice the rule which could extend the process
for at least & year, Therefore, EPA {s presently proceeding with the
first option. I suggested a fourth possible approach. Since many of
the seven EPA assurance requirements are already in NRC's Part 60
high-Tevel waste regulations, the NRC staff and EPA should attempt to
.-, come to & mutu2l agreement on the remaining issues with the
\\_’j iunderstanding that NRC would agree to incorporate the agreed upon
'requirements intoc Part 60. This would eliminate the jurisdictional
confrontation.

On the following day, I met with Bob Browning and Mike Bell of NMSS and
2417 Aimetead of ELD to get the staff's views on the various options as
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elements of the EPA Standard can be worked out at the staff levels. It ..
has become apparent to me that the staff feels bound by the Comission’'s
May 10 and 11, 1983 letters to EPA which challenge their authority to

. set assurance and procedural requirements. (] recommend that the Commis-
sion direct the staff to continue discussion with EPA 4n an attempt to
work out these differences and come to a common positfon. I would
suggast that these discussions inciude the assurance requirements in the
EPA standard, the procedural requirements and other eT-ements of concern
to the staff, With regard to the assurance ‘requiremercts, I recommend ~
that the Commission direct the staff to pursue the fowrth aption
described above with the understanding that the Commission will
{ncorporate the agreed upon requirements into Part 60.. Some sort of
breakthrough in this impasse could be timely in view cs¥ the Chafrman's
upcoming meeting with Administrator Ruckelshaus.

SECY, please track responses.

cc: 0GC -
OPE ~ .
EDO
SECY
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|EPA ASSURANCE REQUIREMENTS AND
PROPOSED CHANGES TO PART 60

l.a. EPA Assurance Réguirement:, 

(a) Active fnstitutional controls over disposal sites should be
maintained for as long a period of time as is practicable after disposal;
however, performance assessments that assess fsolation of the wastes from
the accessible environment shall not consider any contributions from active
fnstitutional controls for more than 100 years after disposal.

(In Working Draft No. 8 "active fnstitutional control® means: (1) controlling
access to a disposal site by any means other than passive institutional
controls, (2) performing mafntenance operations or remedial actions at a site,
(3) controlling or cleaning up releases from a site, or (4) monitoring B
parameters related™to disposal system performance.)

b. Discussion:

The Commission's existing provisions (§60.52) related to ldcense terminatidn

; will determine the length of time for which {nstitutional controls should be

maintained, and there is therefore no need to alter Part 60 based on the
first part of this assurance requirement. : a

The second part of this assurance requirement would require that “active" ;
fnstitutional controls be excluded from consfderatfon (after 100 years) when
the Commission assesses the isolation characteristics of a repository. The
staff understands that remedial actions (or other active institutional ,
controls) would not be relied upon under Part 60 to compensate for a poor site
or fnadequate engineered barriers. However, in the definition of _
"unanticipated events and processes,” Part 60 expressly contemplates that,
{n assessing human {ntrusfon scenarios, the Commission would assume that

- "institutions are able to assess risk and to take remedial action at a level

of soctal organfization and technological competence equivalent to, or superior
to, that which was applied in initiating the processes or events concerned"
(emphasis added). Therefore, it might appear at first blush that Part 60 {s
at odds with the draft EPA standards. ]



The "remedial action” 1s not, however, the same in the two documents. The EPA
standards have in mind a planned capability to maintain a site and, {f

' necessary, to take remedial action at a site in order to assure that isolation
is achieved. The staff agrees that such a capability should not be relied upon.
The extent to which corrective action may be taken after an unanticipated
intrusion occurs is an entirely different matter. The Commission may wish to
consider, for example, the extent to which the application of the limited
societal response capability assumed by the rule (e.g., sealing boreholes
consistent with current petroleum industry practice) could reduce the
1ikelihood of releases exceeding the values specified in the EPA standards,

or could eliminate certain hypothetical scenarios such as systematic and
persistent intrusions into a site. ‘

The NRC and EPA staffs are in substantive agreement that planned remedial
capabilities should not be relied upon for repository safety, and agree that
the wording below should be proposed for public comment. The EPA staff may
provide comment on this wording to help clarify the distinction between
expected societal responses versus planned capabilities for remedial actionms.

¢. Proposed Changes to Part 60:
Add definitions to §60.2 as follows:

*"Active institutional control” means: (1) controlling access to a
site by any means other than passive institutional controls, (2) performing
maintenance operations or remedfal actions at a site, (3) controlling or
cleaning up releases from a site, or (4) monitoring parameters related to
geologic repository performance.

"passive institutional control” means: (1) permanent markers placed at a
site, (2) public records and archives, (3) government ownership and
regulations regarding land or resource use, and (4) other methods of
preserving knowledge about the location, design, and contents of a geologic
repository.

Add a new §60.114 as follows:
§60.114 Institutional Controls

Neither active nor passive institutional controls shall be deemed to
assure compliance with the overall performance objective set out at § 60.112
for more than 100 years after disposal. However, the effects of institutional
controls may be considered in assessing, for purposes of that section, the
likelihood and consequences of processes and events affecting the geologic
setting.

P
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2.2. EPA Assurance Requirement:

(b) Disposal systems shall be monitored after disposal to detect any
substantial and detrimental deviations from expected performance. This -
monitoring shall be done with techniques that do not jeopardize the {solation
of the wastes and shall be conducted until there are no significant concerns
to be addressed by further monitoring. E e i

b. Discussion:

Part 60 currently requires completion of a performance confirmation program
prior to rggositbry closure, but does not require monitoring during the period
following closure but prior to 1icense termination. The Commission chose not
to require post-closure monitoring because of doubts about the usefulness of
such monitoring and because of fears that monitoring in or near a repository :
after closure could degrade repository performance. "The type of monitoring
envisioned by EPA does not involve direct monitoring of the repository ftself
(which might degrade repository performance). Rather, EPA proposes mon{toring
of such parameters as regional groundwater flow characteristics. The staff
agrees that such monitoring may, in some cases, provide desirable information
beyond that which would be obtained {n the performance confirmation program
which Part 60 now requires to be continued until permanent closure. The staff
therefore proposes to require monitoring as an extension of performance
confirmation, as-appropriate, when such monitoring can be conducted without
degrading repository performance. T ‘ ;

c. Proposed Changes to Part 60:
Add to §60.21(c) a new 1 (9) as follows:

(9) A geheral description-of the prdgram for post-permanent closure
monitoring of the geologic repository. ' . o

r

Renumber the current § (9) through (15) accordingly.
Revise §60.51(a)(1) to read: . o

(1) A detailed description of the program for post-permanent closure
monftoring of the geologic repository in accordance with §60.144. As a
minimum, this description shall:

21) identify those parameters that will be monitored;

11) indicate how each parameter will be used to evaluate the expected
performance of the repository; and

(111) discuss the length of time over which each parameter should be
monitored to adequately confirm the expected performance of the repository.



Add to §60.52(c) a new 1 (3) as follows:

(3) Tﬁat the results available from the post-permanent closure monitoring
program confirm the expectation that the repository will comply with the -
performance objectives set out at §60.112 and §60.113; and

Renumber the current 1 (3) as 1 (4).
Add a new §60.144 as follows:

§60.144 Monitoring After Permanent Closure

A program of monitoring shall be conducted after permanent closure to
monitor all repository characteristics which can reasonably be expected to
provide material confirmatory information regarding long-term repositor
performance, provided that the means for conducting such monitoring will not
degrade repository performance. This program shall be continued until
termination of a license.

Include in the Supplementary Information of the Federal Register notice
proposing these changes the following paragraph:

Part 60 currently requires DOE to carry out a performance confirmation s
program which is to continue until re?ositony closure. Part 60 does not now
require monitoring after repository closure because of the likelihood that
post-closure monitoring of the underground facility would degrade repository
performance. The Commission recognizes, however, that monitoring such
parameters as regional groundwater flow characteristics may, in some cases,
provide desirable information beyond that which would be obtained in the
performance confirmation program. The proposed requirement for post-permanent
closure monitoring requires that such monitoring be continued until
termination of a license. The Commission intends that a repository license
not be terminated until such time as the Commission is convinced that there is
no significant additional information to be obtained from such monitoring
which would be material to a finding of reasonable assurance that long-term
rggosi:ory performance would be in accordance with the established performance
objectives.



3.2. EPA Assurance Requirement:

a -
—— e - -

(c) Disposal sites shall be designated by the most permanent markers,
records, and other passive institutional controls practicable to indicate
the dangers of the wastes and thefr location.

b. Discussion:

No revisions to Part 60 are needed. §60.21(c)(8), 60.51(a)(2), and 60.121

. contain equivalent provisfons.

e



4.a. [EPA Assurance Requirement:

(d) Disposal systems shall use several different types of barriers to
{solate the wastes from the environment. Both engineered and natural barriers

shall be included.

b. BDiscussion:

The staff considers that Part 60 already requires use of both engineered and
natural barriers. Nevertheless, in order to avoid any possible confusion
regarding the provisions of §60.113(b), the staff proposes to add additional
clarifying language to §60.113.

¢. Proposed Changes to Part 60:
Add a new Y (d) to §60.113 as follows:

(d) Notwithstanding the provisions of (b) above, the geologic repository
shall {ncorporate a system of multiple barriers, both engineered and natural.

In the Supplementary Information of the Federal Register notice proposing
these changes include the following:

Questions might arise regarding the types of engineered or natural
materials or structures which would be considered to constitute barriers.
The Comnission notes that §60.2 now contains the definition: ™‘'Barrier' means
any material or structure that prevents or substantially delays movement of
water or radionuclides.” Thus, the Commission considers that the new
paragraph to bo added to §60.113 will confirm the Commission's commitment to a
multiple barrier approach as contemplated by Se..ion 121(b)(1)(B) of the
Nuclear Waste Policy Act. ‘

()



5.a. EPA Assurance Requirement:

(e) Places where there has been mining for resources, or where there is a
reasonable expectation of exploratfon for scarce or easily accessible
resources, or where there is a significant concentration of any material that
is not widely available from other sources, should be avoided in selecting ’
disposal sites. Resources to be considered shall include minerals, petroleum
or natural gas, valuable geologic formations, and ground waters “that are -
efther {rreplaceable because there is no reasonable alterpative source of , .
drinking water available for substantial populations or that are vital to the
preservation of unique and sensitive ecosystems. - Such places shall not be
used for disposal of the wastes covered by this Part unless the favorable
characteristics of such places compensate for their greater 1ikelfhood of
being disturbed in the future.

b. Discussion:

Part 60 contains provisions equivalent to this assurance requirement in

§60.122(c)(17), (18) and (19). Part 60 does not, however, address "a

significant concentration of any material that is not widely available from
. other sources."

-/ It 1s possible that the economic value of materfals could change in the future
in a way which might attract future exploration or development detrimental to
repository performance. The staff proposes to add an additional potentially
adverse condition to Part 60 related to significant concentrations of material
that is not widely avajlable from other sources. As with the other potentially
adverse conditions, the presence of such a condition would require an
evaluation of the effect of the condition on repository performance as
specified in §60.122(2)(2){i1), but would not preclude selection of a site for
repository construction. (It should be noted that DOE's siting guidelines
contafn an fdentical proviston in 10 CFR 960.4-2-8-1.)

¢. Proposed Changes to Part 60:
Add a new § (18) to §60.122(c) as follows:

(18) The presence of significant concentrations of any
naturaliy-occurring material that is not widely available from other sources.

Renumber the current g (18) through (21) accordingly.

———— b o ——————



6.a. EPA Assurance Requirement:

(f) Disposal systems shall be selected so that removal of most of the
wastes is not precluded for a reasonable period of time after disposal.

b. Discussion:

EPA's concept of "removal® is significantly different from “retrieval” in
Part 60. EPA wants to preclude disposal concepts such as deep well injection .
for which it would be virtually impossible to remove or recover wastes '
regardless of the time and resources employed. For a mined geologic :
repository wastes could be located and recovered, albeit at great cost, even
after repository closure. EPA therefore considers that a repository complies
with this assurance requirement, and no revision to Part 60 is needed.
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, UNITED STATES '
NUGLEAR REGULATORY COMMIESION
wASHINGTON, D.C. 20555

__ ~EOF THE
‘THAIRMAN

The Honorable Lee Thomas

Administrator B ‘

.U.S. Environmental Protection Agency
Washington, D. C. 20460 3

: Dear»Mr. Thomas:

- On May 10 and 11, 1982 the Nuclear Regulatory Commission (NRC) submitted formal
comments on the Environmental Protection Agency's proposed environmental

. standards for management and disposal of high~level radioactive wastes. Among

- other things, we stated our view that the proposed "assurance requirements® and
“procedural requirements® contained in .those proposed standards involved
matters of implementation and thus went beyond the 1imits of EPA's
Jurisdiction. . -

In letters dated July 19 and August 15, 1984 Acting Chairman Roberts and Former
Administrator Ruckelishaus, respectively, agreed that the staffs of EPA and NRC
should attempt to develop modifications to Part 60 to incorporate the .
principles of EPA's proposed assurance and procedural requirements. EPA could
‘ then delete these requirements or make them aqp]icable only to facilities not
o lice?sed by the NRC, eliminating any potential problems of jurisdictional

4 overlap. g , ' S

The NRC staff recently reported to the Commission several proposed changes to
Part 60 which have been worked out by the NRC and EPA staff (text enclosed).
The Commission finds the wording of these changes acceptable and, consistent

- with the provisions of the Administrative Procedure Act, will propose these

- ‘changes for incorporation into Part 60 after publication of the final EPA -
- high-level waste standards. The NRC staff anticipates submittal of @&

~ rulemaking package, incorporating both these wording changes and other
conforming amendments, to the Commission within 120 days after publication of
the final EPA standards. .

I appreciate the cooperation shown by the EPA staff {n working to reach this
agreement. ,

Sincerely, -

Nunzfo J. Palladino, Chafrman

Enclosure: Proposed changes to
10 CFR Part 60
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EPA ASSURANCE REQUIREMENTS AND
PROPOSED CHANGES TO PART 60

1.a. EPA Assurance Reguirement.

(a) Active institutional controls over disposa] sites shou!d be
maintained for as long a period of time as is practicable after disposal;
however, performance assessments that assess isolation of the wastes from
the accessible environment shall not consider any contributfons from active
institutional controls for more than 100 years after disposal.

(In Horking Draft No. 8 "active institutional control® means: (1) controlling
access to a disposal site by any means other than passive institutional .
controls, (2) performing maintenance operations or remedial actions at a site,
(3) controliliing or cleaning ug releases from a site, or (4) monitoring ‘
parameters related to disposal system performance.)

b. Discussion:

> The Commission's existing provisions (§60.52) related to T{cense termination

~ will determine the length of time for which institutional controls should be -
maintained, and there is therefore no need to alter Part 60 based on the
first part of this assurance requirement.

The second part of this assurance requirement would require that““active" .
institutional controls be excluded from consideration ?after 100 years) when
- the Conmission assesses the {solation characteristics of a repository. The -
NRC staff understands that remedial actions (or other active institutional
controls) would not be relied upon under Part 60 to compensate for-a poor. site
or {nadequate engineered barriers. However, in the definitfon of
"unanticipated events and processes,”" Part 60 expressly contemplates that,

in assessing human intrusfon scenarios, the Commission would assume that
*institutions are able to assess risk and to take remedial action at a level
of social organization and technological competence equivalent to, or superior
to, that which was applied in initiating the processes or events concerned”
(emphasis added). Therefore, §t might appear at first biush that Part 60 1s
at odds with the draft EPA standards.




The “remedfal action® is not, however, the same in the two documents. The EPA
standards have in mind a planned capabil{ty to maintain a site and, if
necessary, to take remedial action at a site in order to assure that isolation
is achieved. The NRC staff agrees that such a capability should not be relfed
upon. The extent to which corrective action may be taken after an unanticipated
{ntrusfon occurs is an entirely different matter. The Commission may wish to
consider, for example, the extent to which the application of the l{mited
societal response capability assumed by the rule (e.g., sealing boreholes
consistent with current petroleum {ndustry practice) could reduce the
Tikelihood of releases exceeding the values specified in the EPA standards,

or could eliminate certain hypothetical scenarfos such as systematic and
persistent {ntrusions into a site. | .

The NRC and EPA staffs are_in substantive agreement that planned remedial
capabilities should not be relfed upon for repository safety, and agree that
the wording below should be proposed for public comment. The EPA staff may
provide comment on this wording to help clarify the distinction between
expected societal Tesponses versus planned capabil{ties for remedial actions.

c. Proposed Changes to Part 60:
Add definitions to §60.2 as follows: 7

®Active fnstitutional control® means: (1) controiling‘access toa
sfte by any means other than passive fnstitutional controls, (2) gerforming
maintenance operations or remedial actions at a site, (3) contrelliing or
cleaning up releases from a site, or (4) monitoring parameters related to
geologic repository performance. SRR

“passive 1n$titu£16na1‘contrbl“_means: (1)5hermaneht markers piaced at a
site, (2) public records and archives, (3) government ownership and
regulations regarding land or resource use, and (4) other methods of

preserving knowledge about the location, design, and contents of a geologic
repository. o y N ~ Loi

Add 8 new §60.114 as follows: _
§60.114 Institutional Controls

Neither active nor passive institutional controls shall be deemed to
assure compliance with the overall performance objective set out at § 60.112
for more than 100 years after disposal. However, the effects of fnstitutional
contrels may be considered in assessing, for purposes of that section, the
likelihood and consequences of processes and events affecting the geologic
setting.

AT
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2.8. EPA Assurance Requirement:

(b) Disposal systems shall be monitored after disposal to detect any
substantial and detrimental deviations from expected performance. This
monitoring shall be done with techniques that do not jeopardize the {solation
of the wastes and shall be conducted until there are no significant concerns

to be addressed by further monitoring. - T T T

b. Discussion:

Part 60 currently requires completion of a performance confirmation program
prior to repository closure, but does not require monitoring during the period
following closure but prior to license termination. The Commission chose not
to require post-closure monftoring because of doubts about- the usefulness of
such monitoring and because of fears that monitoring in or near a repository
after closure could degrade repository performance. The type of monitoring
envisioned by EPA does not involve direct monitoring of the repository ftself
(which might degrade repository performance). Rather, EPA proposes monitoring
of such parameters as regional groundwater flow characteristics. The NRC
agrees that such monitoring may, in some cases, provide desirable information
beyond that which would be obtained in the performance confirmation program

-, which Part 60 now requires to be continued until permanent closure. The NRC

therefore proposes to require monitoring as an extension of performance -
confirmation, as appropriate, when such monitoring can be conducted without
degrading repository performance. LT

c. Proposed Changes t6 Part 60:

Add to §60.21(c) a new 1 (9) as follows:

(9) A'geﬁeral'déséi¥ptibq of the program for post—péfmanént'closure
monitoring of the geologic.repositony; : ’

Renumber the current Y (9) through (15) accordingly. .
Revise §60.51(a)(1) to read: S

(1) A detailed description of the program for post-permanent closure
monitoring of the geologic repository in accordance with §60.144. As a
minimum, this description shall:

ii) identify those parameters that will be monitored;

i1) fndicate how each parameter will be used to evaluate the expected
performance of the repository; and :

(f114) discuss the length of time over which each parameter should be
monitored to adequately confirm the expected performance of the repository.



Add to §60.52(c) a new § (3) as follows: ' -

(3) That the results available from the post-permanent closure monitoring |

program confirm the expectation that the repository will comply with the
performance objectives set out at §60.112 and §60.113; and

Renumber the current § (3) as 1 (4).
Add a new §60.144 as follows:
§60.144 Monitoring After Permanent Closure

A program of monftoring shall be conducted after permanent closure to
monitor all repository characteristics which can reasonably be expected to
provide material confirmatory information regarding long-term repository
performance, provided that the means for conducting such monftoring will not
degrade repository performance. This program shall be continued until
termination of a license. = - R L

Include in the Supplementary Information of the Federal Register notice
proposing these changes the following paragraph:

Part 60 currentiy requires DOE to carry out a performance confirmation
program which is to continue until repository closure. Part 60 does not now
require monitoring after repository closure because of the 1ikelihood that
post-closure monitoring of the underground facility would degrade repository
performance. The Commission recognizes, however, that monitoring such
parameters as regfonal groundwater flow characteristics may, in some cases,
provide desirable information beyond that which would be obtained in the '
performance confirmation program.. The proposed requirement for post-permanent
closure monitoring requires that such monfitoring be continued until
termination of a license. The Commission intends that a repository license
not be terminated until such time as the Commission is convinced that there {s
no significant additional information to be obtained from such monitoring
which would be material to & finding of reasonable assurance that long-term
rggos:?ory performance would be in accordance with the established performance
objectives. '

N
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3.a. EPA Assurance Requirement:

(c) Disposa] sites shall be designated by the most permanent markers.
records, and other passive institutional controls practicable to indicate
the dangers of the wastes and their locatfon. :

b. Discussion:

No revisions to Part 60 are needed. §60.21(c)(8).“60.51(a)(2). and 60.121
contain equivalent provisions._;" o R |

(2



4.a. EPA Assurance Requirement:

(d) Disposal systems shall use several different types of barrfers to
isolate the wastes from the environment. Both engineered and natural barriers
shall be included. _ o o T S

b. Discussion:

—— m— o -

The NRC considers that Part 60 already requires use of both engineered and
natural barriers. Nevertheless, in order to avoid any possible confusion
regarding the provisfons of §60.113(b), the NRC proposes to add addftfonal
clarifying language to §60.113.

c. Proposed Changes to Part 60:
Add a new § (d) to §60.113 as follows:

(d) Notwithstanding the provisions of (b) above, the geologic repository
shall incorporate a system of multiple barriers, both engineered and natural.

In the Supplementary Information of the Federal Register notice proposing
these changes include the following:

Questions might arise regarding the types of engineered or natural S
materials or structures which would be consjdered to constitute barriers.
The Commission notes that §60.2 now contains the definition: "‘'Barrier' means
any material or structure that prevents or substantially delays movement of
water or radionuclides.” Thus, the Commission considers that the new
paragraph to be added to §60.113 will confirm the Commission's commitment to a
multiple barrier approach as contemplated by Sectfon 121(b)(1)(B) of the
Nuclear Waste Policy Act.
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__/ It is possible that the economic value of materials could change in the future

5.a. EPA Assurance Requirement:

. (e) Places where there has been mining for resources, or where there is 2
reasonable expectatfon of exploration for scarce or easily accessfble . - ..
resources, or where there fs a significant concentration of any material that
is not widely available from other sources, should be avoided in selecting
disposal sites. Resources to be considered shall include minerals, petroleum
or natural gas, valuable geologic formations, and ground waters that are o
etther {rreplaceable because there is no reasonable alternative source of
drinking water available for substantial populations or that are vital -to the
preservation of unique and sensftive ecosystems. Such places shall not be
used for disposal of the wastes covered by this Part unless the favorable
characteristics of such places compensate for their greater likelihood of .
being disturbed in the future. o RS

b. Discussion:

 Part 60 contains provisions equivalent to this assurance requirement in

§60.122(c)(17), (18) and (19). Part 60 does not, however, address “a
s; nificant cogcentration of any materfal that is not widely available from
other sources.

in a way which might attract future exploration or development detrimental to
repository performance. The NRC proposes to add an additional potentially
adverse condition to Part €0 related to significant concentrations of material
that {s not widely available from other sources. As with the other potentially
adverse conditions, the presence of such a condition would require an
evaluation of the effect of the condition on repository performance as
specified in §60.122(a)(2)(14), but would not preclude selection of a site for
repository construction. (It should be noted that DOE's siting guidel{nes
contain an identical provision in 10 CFR 960.4-2-8-1.)

¢. Proposed Changes to Part 60:
Add a new § (18) to §60.122(c) as follows:

(18) The presence of significant concentrations of any
naturally-occurring material that is not widely available from other sources,

Renumber the current { (18) through (21) accordingly.
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6.a. EPA Assurance Reguirement:

(f) Disposal systems shall be selected so that removal of most of the
wastes 1s not precluded forAa reasonable period of time after disposal.

b. Discussion: o o
EPA's concept of “removal® {s significantly different from “retrieval” in
Part 60. EPA wants to preclude disposal concepts such as deep well injection
for which it would be virtually impossible to remove or recover wastes
regardless of the time and resources employed. For a mined geologic
repository wastes could be located and recovered, albeit at great cost, even
after repository closure. EPA therefore considers that a repository complies
with this assurance requirement, and no revision to Part 60 i{s needed.




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

November 27, 1985

OFFICE OF THE

SECRETARY
MEMORANDUM FOR: William J. Dircks :
Executive Director for rations
FROM: Samuel J. Chilk, Secr
SUBJECT: STAFF REQUIREMENTS - NGTAWHION VOTE ON

SECY-85-272 - REPORT ON THKE ENVIRONMENTAL
PROTECTION AGENCY'S ENVIRONMENTAL
STANDARDS FOR HIGH-LEVEL RADIOACTIVE WASTE
DISPOSAL

On September 19, 1985, the Commission (with all Commissioners
agreeing) approved the proposed letter to EPA, as attached.
Immediately following Commission approval, the ACRS requested
that this matter be discussed with the Committee. On October
21, 1985, the Commission met with the staff, ACRS and others
to discuss conflicting views.

Upon due consideration of the concerns expressed by the ACRS
and the responses by the staff, the Commission reaffirmed
. releasing the letter to EPA.

The letter has been forwarded to the Chairman for his
signature.

" In addition, EDO is directed to submit to the Commission the
rulemaking package which conforms 10 CFR Part 60 with the EPA
Standard. The Commission also stresses the importance for the
staff to clearly articulate, in the changes to Part 60, how we
interpret the EPA's Standards and that the ACRS' concerns be
addressed by clearly defining the basis for the assurance that
adequate flexibility exists in the standards for their
implementation. In particular, care should be taken to avoid
any ambiquity in the application of probabilistic conditions
placed on the post-closure containment requirements.

(EDO Suspense: 2/15/86)
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The Commission also agrees that the staff and the ACRS should
interact with each other early in the process of developing
the package on 10 CFR Part 60 as well as in future reviews of
NRC activities under the NWPA so that valuable technical
advice and input can be used in a timely manner by the
Commission. :

Chairman Palladino requested, in line with ACRS comments, that
EDO accelerate its efforts to develop analytical methods to be
used in making a determination that a licensee is complying
with the EPA Standards. These methods should receive as broad
an input and review as possible,
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UNITED STATES |
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CHAIRMAN

The Honorable Lee Thomas
" Administrator .
U.S. Environmental Protection Agency
Washington, D.C, 20460

Dear Mr. Thomas:

On May 10 and 11, 1982 the Nuclear Regulatory Commission (NRC)
submitted formal comments on the Environmental Protection
Agency's propcsed environmental standards for management and
disposal of high-level radiocactive wastes. Among other
things, we stated our view that the proposed "assurance
requirements” and "procedural requirements" contained in those
proposed standards involved matters of implementation and thus
went beyond the limits of EPA's jurisdiction.

In letters dated July 19 and August 15, 1984 Acting Chairman
Roberts and Former Administrator Ruckelshaus, respectively,
agreed that the staffs of EPA and NRC should attempt to
develop modifications to 10 CFR Part 60 to incorporate the
principles of EPA's proposed assurance and procedural
requirements. EPA could then delete thesze requirements or
make them applicable only to facilities rot licensed by the
NRC, eliminating any potential problems *f jurisdictional
overlap.

The NRC staff recently reported to the Commission several
proposed changes to Part 60 which have been worked out by the
NRC and EPA staff (text enclosed). Consistent with the
provisions of the Administrative Procedure Act, the Commission
will propose these changes for incorporation into Part 60 now
that the final EPA high-level waste standards have been
published. The NRC staff anticipates submittal of a
rulemaking package, incorporating both these wording changes
and other conforming amendments, to the Commission within 120
days.

The Commission appreciates the cooperation shown by the EPA
staff in working to reach this agreement.

Sincerely,

' Nunzio J. Palladino

Enclosure:
Proposed changes to
10 CFR Part 60



EPA ASSURANCE REQUIREMENTS AND
PROPOSED CHANGES TO PART 60

l.a. EPA Assurance Reaquirement:

(a) Active institutional controls over disposal sites should be
maintained for as long a period of time as is practicable after disposal;
however, performance assessments that assess 1solation of the wastes from
the accessible environment shall not consider any contributions from active
institutional controls for more than 100 years after disposal.

(In Working Draft No. 8 "active institutional control® means: (1) controlling
access to a disposal site by any means other than passive institutional
controls, (2) performing maintenance operations or remedial actions at a site,
(3) controlling or cleaning up releases from a site, or (4) monitoring
parameters related to disposal system performance.) =

b. 'Discussion:

The Commission's existing provisions (§60.52) related to license termination
will determine the length of time for which institutional controls should be
maintained, and there is therefore no need to alter Part 60 based on the
first part of this assurance requirement.

The second part of this assurance requirement would require that "active"
institutional controls be excluded from consideration (after 100 years) when
the Commission assesses the isolation characteristics of a repository. The
NRC staff understands that remedial actions (or other active institutional
controls) would not be relied upon under Part 60 to compensate for a poor site
or inadequate engineered barriers. However, in the definition of
"unanticipated events and processes," Part 60 expressly contemplates that,
~in assessing human intrusion scenarios, the Commission would assume that
- "{nstitutions are able to assess risk and to take remedial action at & level
of social organization and technological competence equivalent to, or superior
to, that which was applied in initiating the processes or events concerned"
(emphasis added). Therefore, it might appear at first blush that Part 60 is
at odds with the draft EPA standards.



2.a. EPA Assurance Requirement:

(b) Disposal systems shall be monitored after disposal to detect any
‘substantial and detrimental deviations from expected performance. This ,
monitoring shall be done with techniques that do not jeopardize the isolation
of the wastes and shall be conducted until there are no significant concerns
to be addressed by further monitoring.

b. Discussion:

Part 60 currently requires completion of a performance confirmation program
prior to repository closure, but does not require monitoring during the period
following closure but prior to license termination. The Commission chose not
to require post-closure monitoring because of doubts about the usefulness of
such monitoring and because of fears that monitoring in or near a repository
after closure could degrade repository performance. The type of monitoring
envisioned by EPA does not involve direct monitoring of the repository itself

(which might degrade repository performance). Rather, EPA proposes monitoring N

of such parameters as regional groundwater flow characteristics. The NRC
agrees that such monitoring may, in some cases, provide desirable information
beyond that which would be obtained in the performance confirmation program
which Part 60 now requires to be continued until permanent closure. The NRC
therefore proposes to require monitoring as an extension of performance
confirmation, as appropriate, when such monitoring can be conducted without
degrading repository performance. :

c. Proposed Chanaes to Part 60:

Add to §60.21(c) a new 1 (9) as follows:

(9) A general description of the program for post-permanent closure
monitoring of the geologic repository.

Renumber the current § (9) through (15) accordingly.
Revise §60.51(a)(1) to read:

(1) A detailed description of the program for post-permanent closure
monitoring of the geologic repository in accordance with §60.144. As a
minimum, this description shall: '

i) identify those parameters that will be monitored;
11) indicate how each parameter will be used to evaluate the expected
performance of the repository; and

(i11) discuss the length of time over which each parameter should be
monitored to adequately confirm the expected performance of the repository.



- 3.a. . EPA Assurance Requirement:

(c) Disposal sites shall be designated by the most permanent markers,
records, and other passive institutional controls practicable to indicate
the dangers of the wastes and their location.

b. Discussion:

No/révisions to Part 60 are needed. §60.21(c)(8), 60.51(a)(2), and 60.121
contain equivalent provisions.
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S.a.‘ EPA Assurance Requirement:

(e) Places where there has been mining for resources, or where there is a
reasonable expectation of exploration for scarce or easily accessible
resources, or where there is a significant concentration of any material that
is not widely available from other sources, should be avoided in selecting
disposal sites, Resources to be considered shall include minerals, petroleum
or natural gas, valuable geologic formations, and ground waters that are

~efther irreplaceable because there is no reasonable alternative source of

drinking water available for substantial populations or that are vital to the
preservation of unique and sensitive ecosystems. Such places shall not be -
used for disposal of the wastes covered by this Part unless the favorable
characteristics of such places compensate for their greater l1ikelihood of
being disturbed in the future. :

b, Discussion:

Part 60 contains provisions equivalent to this assurance requirement in
§60.122(c)(17), (18) and (19). Part 60 does not, however, address "a
significant concentration of any material 'that is not widely available from
other sources." '

It {s possible that the economic value of materials could change in the future
in a way which might attract future exploration or development detrimental to
repository performance. The NRC proposes to add an additional potentially
adverse condition to Part 60 related to significant concentrations of material
that is not widely available from other sources. As with the other potentially
adverse conditions, the presence of such a condition would require an '
evaluation of the effect of the condition on repository performance as
specified in §60.122(a)(2)(1i), but would not preclude selection of a site for
repository construction. (It should be noted that DOE's siting guidelines
contain an identical provision in 10 CFR 960.4-2-8-1.)

¢. Proposed Changes to Paft 60: -
Add a new § (18) to §60.122(c) as follows:

. (18) The presence of significant concentrations of any
naturally-occurring material that §s not widely available from other sources.

Renumber the current § (18) through (21) accordingly.
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* AGENCY'S ENVIRONMENTAL STANDARDS FOR HIGH-LEVEL RADIO-
ACTIVE WASTE DISPOSAL

APPROVED___ X DISAPPROVED ABSTAIN
NOT PARTICIPATING___ REQUEST DISCUSSION

COMMENTS: Approve letter as modified. See attached.

I would urge the staff to submit to the Commission the
rulemaking package for conforming Part 60 in less than
120 days.
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_ UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

LA

OFFICE OF THE
CHAIRMAN

The Honorable Lee Thomas

Administrator

U.S. Environmental Protection Agency
- Washington, D. C. 20460

Dear Mr. Thomas:

On May 10 and 11, 1982 the Nuclear Regulatory Commission (NRC) submitted formal
comments on the Environmental Protection Agency's proposed environmental
standards for management and disposal of high-level radfoactive wastes. Among
c other things, we stated our view that the proposed “assurance requirements" and
“procedural requirements" contained in those proposed standards involved
“matters of implementation and thus went beyond the Vimits of EPA's
Jurisdiction. B

In letters dated July 19 and August 15, 1984 Acting Chairman Roberts and Former
Administrator Ruckelshaus, respectively, agreed that the staffs of EPA and NRC
should attempt to develop modifications to Part 60 to incorporate the

principles of EPA's proposed assurance and procedural requirements. EPA could
then delete these requirements or make them agplicable only to facilities not
licensed by the NRC, eliminating any potential problems of jurisdictional |, .

{ overlap. My Cowwnssem

The KRC staff recently reported to the Commission several proﬁﬁged changes to
Part 60 which have been worked out by the NRC and EPA staff (text enclosed).
[the—Comission-finds the wording-of-these-changes acceptable—andy Gonsistent
with the provisions of the Administrative Procedure Act.Kh11\ propose these
changes for incorporation into Part 60 after publication of the final EPA
high-level waste standards. The NRC staff anticipates submittal of a
rulemaking package, incorporating both these wording changes and other

conforming amendments, to the Commission within 120 days after publication of
the final EPA standards. : .

e '
— - A appreciatésthe cooperation shown by the EPA staff in working to reach this
c-'C”‘“‘"”‘fs/ﬁg;reement:.

Sincerely,

Nunzio J. Palladino, Chairman

Enclosure: Proposed chianges to
10 CFR Part 60
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

FFICE OF THE
CHAIRMAN

The Honorable Lee Thomas
Administrator ' '

U.S. Environmental Protection Agency
Washington, D. C. 20460

" Dear Mr. Thomas:

On May 10 and 11, 1982 the Nuclear Regulatory Commission (NRC) submitted formal
comments on the Environmental Protection Agency's ?roposed environmental ’
standards for management and disposal of high-level radicactive wastes. Among
other things, we stated our view that the proposed “assurance requirements" and
“procedural requirements® contained in those proposed standards invelved
matters of fmplementation and thus went beyond the 1imits of EPA's
Jurisdiction. : . '

In letters dated July 19 and August 15, 1984 Acting Chairman Roberts and Former
Administrator Ruckelshaus, respectively, agreed that the staffs of EPA and NRC
should attempt to develop modifications to Part 60 to incorporate the
principtes of EPA's proposed assurance and procedural requirements. EPA could
then delete these requirements or make them agplicable only to facilities not-
lice?sed by the NRC, eliminating any potential problems of jurisdictional
overlap. '

The NRC staff recently reported to the Commission several proposed changes to
Part 60 which have been worked out by the NRC and EPA staff (text enclosed).
The Commission finds the wording of these changes acceptable and, consistent
with the provisions of the Administrative Procedure Act, will propose these
changes for incorporation into Part 60 i the final EPA
high-level waste standards, The NRC/Ataff anticipates submittal of a
rulemaking package, {ncorporating poth these wording changes and other
conforming amendments, Ao the Coprfiission within )ggdays,

f”; [ ommifssion
appreciatest

agreement.

cooperatigr shown by the EPA staff in working to reach this

Now) THAY
HAYE Bech pyg s1SpEg, Sincerely,
Nunzio J. Palladino. Chairman

Enclosure: Proposed changes %o
10 CFR Part 60
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