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10 CFR PART 60--DISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTES IN
GEOLOGIC REPOSITORIES--PROPOSED AMENDMENTS 'O ELIMINATE
INCONSISTENCIES WITH THE EPA HIGH-LEVEL WASTE STANDARDS

Category:

Purpose:

, ackgr ou nd:,

This paper involves a minor policy question.

To request Commission approval to publish proposed amendments to
10 CFR Part 60, which would, in accordance with the Nuclear Waste
Policy Act, eliminate inconsistencies with the EPA Standard for FILW
Geologic Repositories.

Final procedures which established a regulatory framework for
licensing the disposal of high-level radioactive wastes (HLW).in
geologic repositories were published by the NRC on February 25,
1981 (46 FR 13971). Final technical criteria against which license
applications would be reviewed under 10 CFR Part 60 were published
by the' NRC on June 21, 1983 (48 FR 28194).

The Nuclear Waste Policy Act of 1982 (NWPA) directs the
Environmental Protection Agency (EPA) to "promulgate generally
applicable standards for protection of the general environment from
offsite reJeases from radioactive material in repositories" (Sec.
121). The final EPA Standard--40 CFR Part 191--was published on
September 19, 1985 (50 FR 38066). The NWPA also directs NRC to
insure that its regulations "shall not be inconsistent with any
comparable standards promulgated by (EPA)" (Sec. 121). The staff
has analyzed the final EPA Standard and determined that some
modifications to Part 60 are necessary to assure consistency
between Part 60 and the EPA Standard. Several modifications
concerning EPA's "assurance requirements" have been discussed with
the EPA staff and brought to the attention of the Commission in
SECY-85-272 - Report on the Environmental Protection Agency's
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Environmental Standards for Hiah-Level Radioactive Wastes. In
responding to SECY-85-272, the Commission directed the staff to
submit the rulemaking package which conforms 10 CFR Part 60 with
the EPA standard.1

Discussion:

1/3 M
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In preparing the proposed amendments, the staff has tried to
address the concerns expressed by the Advisory Committee on Reactor
Safeguards (ACRS) regarding the implementation of the EPA standard
in a licensing context.2 Two of the concerns of the ACRS deserve
additional discussion here. First, the ACRS has stated that the
level of risk allowed by the EPA HLW standards is much lower than
that allowed by other standards for radiological and
non-radiological hazards. However, thffEe ta f
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The ACRS was also concerned that the low level'of allowable risk,
combined with the probabilistic nature of the .standards, will make
the standards diffi~cult to implement in an actual re-p AluD-y.
licensing review. 11 Iofe"h
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On January 15, 1986 the staff met with the ACRS Subcommittee on
Waste Management to discuss these proposed amendments to Part 60 in
accordance with the directions to the staff contained in the staff

1Staff requirements memorandum from Samuel J. Chilk to William J. Dircks, dated
November 27, 1985 (Enclosure D).

-9Memorandum to Chairman Palladino from David A. Ward, dated November 14, 1985
}Enclosure H).



The application of these conditions should not impose any further conservatism
on an already highly conservative standard.

It is unfortunate that the ACRS comments on the EPA standards were made
available at a time when Commission options to act without seriously delaying
the repository program had, for the most part, been foreclosed. I would hope
that in future reviews of NRC activities under the NWPA the ACRS could be
involved at an earlier stage so that valuable technical advice and input
could be used to timely and best advantage by the Commisssion.

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Zech
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EDO



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.. 20555

November 20, 1985

OFFICE OF THE
COMMISSIONER

MEMORANDUM FOR: Samuel J. Chilk, Secretary

FROM: Frederick M. Bernthal r '

SUBJECT: REAFFIRMATION OF VOTE ON SECY-85-272

Upon extensive examination of the ACRS objections to the EPA standard
(including their most recent comments presented in a letter of 11/14/85) and
of the analysis of avilable Commission options presented by OGC, I reaffirm
my approval of SECY-85-272.

The ACRS has cricized the EPA standard on the grounds that

1. it is overly stringent, mandating a level of protection that is
far in excess of that provided by other existing environmental
standards, and

2. implementation of the standard by NRC in licensing a repository
will be difficult if not impossible.

My review of the question suggests that the momentary confusion over the EPA
standard arose from imprecise wording on the part of EPA and Staff in
attempting to explain the origin of the cumulative probability distribution
function of repository release upon which the interpretation of 40 CFR 191 is
based. Nevertheless, I continue to have reservations, both as to the
application of the EPA standard, and as to the reasonableness and consistency
of the standard when viewed in light of other societal risks (cf. comments of
ACRS Members Dade Moeller and Hal Lewis).

Be that as it may, the Nuclear Waste Policy Act clearly assigns to the EPA
the responsibility for establishing the environmental standard. Given that
our staff has repeatedly asserted that the standards as published can be
implemented, there appears to be little basis on which to challenge a policy
decision that is, strictly speaking, that of EPA.

But I agree with the suggestion of ACRS Member, Dr. Dade Moeller that the
Commission request the Committee on Interagency Radiation Research and Policy
Coordination (CIRRPC) to develop guidelines for use by Federal agencies that
would foster consistency in the risk estimates and risk management of low
doses of radiation.

I also agree with Commissioner Zech and the Chairman that any remaining ACRS
concerns should be addressed to the fullest extent possible in the rulemeking
that will be necessary to conform Part 60 to the EPA standard. In particular,
care should be taken to avoid any ambiguity in the application of probabilistic
conditions placed on the post-closure containment requirements.
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EPA ASSURANCE REQUIREMENTS AND

PROPOSED CHANGES TO PART 60

lea. 'EPA Assurance Requirement:-. I

(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 isolation 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 thin 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
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
"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, it might appear at first blush that'Part 60 is
at odds with the draft EPA standards.
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The "remedial action" is not, however, the same in the two documents. The EPA
standards have in mind a planned capability to maintain a site and, if
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
likelihood 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 actions.

c. 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 remedial 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.
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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
of such parameters as regional groundwater flow characteristics. The staff
agrees that suchnmonitoring 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 staff
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 Changes to Part 60:-

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

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

Renumber the current 1 (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:

t1) identify those parameters that will be monitored;
ii) indicate how each parameter will be used to evaluate the expected

performance of the repository;-and
(iii) discuss the length of time over which each parameter should be

monitored to adequately confirm the expected performance of the repository.
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Add to §60.52(c) a new 1 (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 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 repository
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
program which is to continue until repository 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
repository performance would be in accordance with the established performance
objectives.

* I)
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3.a. EPA Assurance Requirement:

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

b. Discussion:
I .

No revisions toPart-60 are needed.
contain equivalent provisions.

§60.21(c)(8), 60.51(a)(2), and 60.121
¢ 7 .,.
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4.a. EPA Assurance Requirement:

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

b. Discussion:

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.

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
materials or structures which would be considered 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 Section 121(b)(1)(B) of the
Nuclear Waste Policy Act.

:3
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5.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,cvaluable geologic formations, and ground waters that are
either 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 greatef likelihood 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 is 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 staff 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) (ii), 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.)

c. 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 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.

D. 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.



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0. C. 20555

CHAIRMAN December 2, 1985

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 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 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 these requirements or
make them applicable only to facilities not licensed 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). 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 . Plladino

Enclosure:
Proposed changes to

10 CFR Part 60
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' _UNITED STATES
FNUCLEAR REGULATORY COMMISSION

WASHINGTON, . C. 20555

November 20, 1985
IMAN

MEMORANDUM FOR: Samuel J. Chilk
Secretary

FROM: Nunzio J. Palladino

SUBJECT: REAFFIRMATION OF VOTE ON SECY-85-272,
"REPORT ON EPA's STANDARDS FOR HLW
DISPOSAL"

The October 21 Commission meeting with staff, ACRS and others
presented conflicting views as to the deficiencies and degree
of restrictiveness of the EPA Standards. I understand
subsequent meetings between the ACRS and staff were held for
additional discussions on this matter.

I have reviewed the ACRS follow-up letter of November 14 in
which additional comments were offered. These comments
reiterate ACRS concerns that the standards contain deficiencies
and inconsistencies but remain silent on whether the standard
is too strict. The staff still maintains that its approach is
workable.

On balance, I reaffirm my approval of releasing the letter to
EPA as I modified in the draft October 1, 1985 Staff Requirements
Memorandum.

I would stress the importance of staff to clearly articulate,
in changes to 10 CFR Part 60, how we interpret the EPA's
Standards and address any other ACRS concerns per Commissioner
Zech's suggestion. In line with ACRS comments, the staff
should accelerate 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.

In developing the package on 10 CFR Part 60, we must assure
that staff and ACRS interact with each other early in the
process and alert the Commission to problems as expeditiously
as possible.

cc: Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
OGC
OPE
SECY



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.C. 20555 L(

| 'M SiONR October 25, 1985

OFFICE Of THE
COMMISSIONER

MEMORANDUM FOR: Samuel J. Chilk, Secretary

FROM: Lando W. Zech, Jr. 441 VU. vi.

SUBJECT: SECY 85-272

I have reviewed and carefully considered the ACRS' advice that the EPA
standards, in the opinion of the ACRS, are "unreasonably restrictive and
contain serious deficiencies" together with their conclusion that the
standards "will undoubtedly introduce unnecessary obstacles into the
licensing process." I have also considered the DOE and EPA statements in
support of the standards and their conclusion that the standards are
reasonable and achievable. The NRC staff has concluded that the EPA
standards are reasonable, achievable and flexible enough that they can be
implemented.

In view of the conflicting advice provided to the Commission,OGC has
provided options which the Commission may exercise and concluded that since
"the ACRS concerns [are] 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
should not act without hearing from the NRC staff and fully assessing all
the factors we have described." The staff has responded to the Commission
at the October 21, 1985 public meeting and addressed the ACRS concerns.
The staff has advised the Commission that the staff, as well as DOE and
EPA, do not agree with the ACRS that the standards are overly restrictive
and contain serious deficiencies. The staff stated that they believed, as
did DOE and EPA, that the standards were flexible enough and could be
executed.

With all due respect to the advice of the ACRS, I reaffirm my approval of
SECY-85-272 in support of the DOE, EPA and staff recommendation.

However, I suggest that the staff be directed to address the ACRS' concerns
when developing the package conforming Part 60 to the EPA standards. I
understand they may do this by defining the basis for their assurance that
adequate flexibility exists in the standards for them to be implemented.

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Zech
EDO

( ACRS
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Ralph Stein, Acting Director
Engineering and Licensing Division
Office of Civilian Radioactive Waste Management
DOE

Chairman Palladino requested Commissioners to reexamine their
vote sheets on SECY-85-272 and inform the Office of the Secretary
as to their present position on this paper.

(OCM) (SECY Suspense: 10/30/85)

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
Commission Staff Offices
EDO
PDR - Advance
DCS - 016 Phillips



IN RESPONSE, PLEASE

,AREG& IN RESPONSE, PLEASE

4 UNITED STATES REFER TO: M851021B
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555

X **4 October 29, 1985

OFFICE OF THE
SECRETARY

MEMORANDUM FOR THE RECORD

FROM: Samuel J. Chilk, Secr

SUBJECT: STAFF REQUIREMENTS - S USSION WITH EPA,
ADVISORY COMMITTEE ON CTOR SAFEGUARDS, AND
STAFF ON EPA STANDARD OR HLW, 1:30 P.M.,
MONDAY, OCTOBER 21, 1985, COMMISSIONERS'
CONFERENCE ROOM, D.C. OFFICE (OPEN TO PUBLIC
ATTENDANCE)

The Commission met with representatives of the Environmental
Protection Agency (EPA), the Advisory Committee on Reactor
Safeguards (ACRS), and staff to discuss EPA's environmental
standards for the management and disposal of high-level radio-
active waste. Representatives of the Department of Energy also
took part in this meeting.

In addition to NRC staff, the following individuals participated
in this meeting:

Sheldon Meyers, Acting Director
Office of Radiation Programs
EPA

Terry Yosie, Director
EPA Science Advisory Board

Floyd Galpin, Chief
Waste Management Standards Branch
Criteria and Standards Division
Office of Radiation Programs
EPA

Daniel Egan, Health Physicist
Waste Management Standards Branch
Criteria and STandards Division
Office of Radiation Programs
EPA

Dade Moeller
ACRS

William Purcell, Associate Director
Office of Geologic Repositories
DOE
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requirements memorandum from Samuel '. Chilk to William J. Dircks
dated November 27, 1985. Comments offered by the subcommittee
members are documented in the transcripts of the meeting, as is the
subcommittee's recommendation to proceed with the rulemaking
package after accommodating, to the extent practical, those
comments. The enclosed draft Federal Register noticehas
accommodated most of the subcommittee's comment .

i-i strtdpefrnn'A tb ce-

The notice also discusses the interpretation of the term
"reasonable assurance" in Part 60 and clearly states that this is
considered to be equivalent in meaning to the EPA's term
"reasonable expectation," which is found in the standard.

The staff is proposing to adopt EPA's definition of "controlled
area," which is different from that currently in Part 60. In doing
so, the staff has included text within the Supplementary
Information section of the proposed Federal Resister notice
explaining the staff's reasons for adopting EA 1s definition and
the effects of this definition on the related concepts of the
"disturbed zone" and "groundwater travel time."

Other significant amendments to the rule are; (1) Changes in
certain definitions t o nthecprogam bfor thermanent and
the rule, the ro toy (4! Replaceen the standard an

language which requires compliance with "such generally applicable
environmental standards for radioactivity as may have been
established by the Environmental Protection Agency" with the
specific limits promulgated by EPA, (5) Incorporation of provisions
of the "assurance requirements" where appropriate, (6) Adding the
individual dose limits which are found in the standard and (7)
Incorporating the special sources of groundwater protection
requirements which are found in the standard.

The EPA staff is in agreement with the general approach of the
proposed notice. Specific comments on the wording of the proposed
amendments to Part 60 may be submitted by EPA during the public
comment period.
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Commission resource needs to implement the provisions of 10 CFR
Part 60 have been reflected in programmatic budget requests. Thus,
no significant new resource expenditures will be required by
issuance of the amendments.

Recommendations: That the Commission:

1. Approve for publication as proposed amendments to 10 CFR
Pat 60 contained in the Federal Register notice (Enclosure A)
which revise Part 60 to eliminate inconsistencies with the EPA
HLW Standard.

2. Ur=fy that this rule, if promulgated, will not have a signi-
ficant economic impact on a substantial number of small
entitles. This certification is necessary in order to satisfy
the requirements of the Regulatory Flexibility Act, 5 U.S.C
605(a)

3. Note:

a. Enclosure B contains a copy of the final EPA HLW standard
as published in the Federal Register on September 19,
1985.

b. As provided by the Nuclear Waste Policy Act of 1982, no
environmental assessment is being prepared in connection
with this action.

c. The Chief Counsel for Advocacy of the Small Business
Administration will be informed by the Division of Rules
and Records of the certification regarding economic
impact on small entities.

d. The Subcommittee on Energy and the Environment of the
House Interior and Insular Affairs Committee, the
Subcommittee on Nuclear Regulation of the Senate
Committee on the Environment and Public Works, the
Subcommittee on Energy, Nuclear Proliferation and Federal
Services of the Senate Committee on Government Affairs,
and the Subcommittee on Energy and Power of the House
Interstate and Foreign Commerce Committee will be
informed by a letter similar to Enclosure C.

e. This rule contains no new or amended recordkeeping,
reporting, or application requirement, or any other type
of information collection requirement, subject to the
Paperwork Reduction Act (Pub. L. 96-511l.

f. A regulatory analysis is presented in Enclosure E.
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g. The Office of Public Affairs has determined that it is
necessary to issue a public announcement similar to
Enclosure F in connection with these proposed amendments.

h. The changes proposed to be made in 10 CFR Part 60 are
provided in comparative text as Enclosure G.

i. The draft Federal Register Notice (Appendix A) states
that provisions of 10 CFR 50.109 on backfittina do not
apply to this rulemaking because the rule is not
applicable to production and utilization facilities
licensed under 10 CFR Part 50.

j. The press has reported, and the EPA staff has confirmed,
that legal challenges have been filed opposing the EPA
standards - no other details are currently known. The
staff is monitoring this litigation.

I

Victor Stello,4r.
Acting Executive Director
for Operations

Enclosures:
A. Federal Register Notice for

Proposed Amendments to Part 60
B. EPA HLW standard
C. Draft Congressional Letter
D. Staff R.;uirements Memorandum

from Samuel J. Chilk to
William J. Dircks, dated November 27, 1985

E. Regulatory Analysis
F. Public Announcement
G. Comparative Text
H. Memorandum to Chairman Palladino

from David A. Ward, dated November 14, 1985
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Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, April 4, 1986.

Commission Staff Office comments, if any, should be submitted
to the Commissioners NLT Friday, March 28, 1986, with an infor-
mation copy to the Office of the Secretary. If the paper is of
such a nature that it requires additional time for analytical
review and comment, the Commissioners and the Secretariat should
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NUCLEAR REGULATORY COMMISSION

10 CFR Part 60

Disposal of High-Level Radioactive Wastes in Geologic Repositories;

Conforming Amendments

AGENCY: Nuclear Regulatory Commission.

ACTION: Proposed rule.

SUMMARY: The Nuclear Regulatory Commission (NRC) is proposing to amend its

regulations for disposal 'of high-level radioactive wastes in geologic

repositories. The amendments are necessary to conform existing NRC regulations

to the environmental standards for management and disposal of high-level

radioactive wastes promulgated by the Environmental Protection Agency (EPA) on

September 19, 1985. The' proposed rule would incorporate all the substantive

requirements of the environmental standards and make several changes in the

wording used by EPA in order to maintain consistency with the current wording

of the NRC regulations.

DATE: Comment period expires . Comments received after this

date will be considered if it-is practical to do so, but assurance of

consideration cannot be given except as to comments received on or before this

date.

ADDRESSES: Written comments may be submitted to the Secretary of the

Commission, U.S. Nuclear Regulatory Commission, Washington, DC 20555,

Attention: Docketing and Services Branch. Comments may also be delivered to

Room 1121, .1717 H Street NW, Washington, DC, from 8:15 a.m. to 5:00 p.m.

weekdays. Copies of the documents referred to in this notice and comments
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received may be examined at the NRC Public Document Room, 1717 I Street, NW,

Washington, DC.

FOR FURTHER INFORMATION CONTACT: Daniel J. Fehringer, Division of Waste

Management, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear

Regulatory Commission, Washington, DC, 20555, telephone (301) 427-4796.

SUPPLEMENTARY INFORMATION:

Background

Section 121 of the Nuclear Waste Policy Act of 1982 (NWPA), 42 USC 10141,

directs the Environmental Protection Agency (EPA) to "promulgate generally

applicable standards for protection of the general environment from offsite

releases from radioactive material in repositories." EPA published its final

high-level radioactive waste (HLW) standards in the Federal Register on

September 19, 1985 (50 FR 38066). Section 121 of the NWPA further specifies

that the regulations of the NRC "shall not be inconsistent with any comparble.

standards promulgated by [EPA]."

The Nuclear Regulatory Commission has previously published rules (10 CFR

Part 60, 46 FR 13980, February 25, 1981, 48 FR 28204, June 21, 1983) which

established procedures and technical criteria for disposal of HLW in a geologic

repository by the U.S. Department of Energy (DOE). This notice describes the

interpretations and analyses which the Commission considers to be appropriate

for implementation of the EPA standards, and identifies modifications to the

Commission's regulations which are considered appropriate to maintain

consistency with the standards promulgated by EPA.

It should be noted that "working draft" versions of the EPA standards were

available to the Commission when Part 60 was being developed, and the

Commission structured its regulations to be compatible with those draft

standards. (See, for example, 48 FR 28195-28205, June 21, 1983, where the

Commission discussed its final technical criteria, and NUREG-0804, the staff's

analysis of public comments on the proposed technical criteria. NUREG-0804 is

available in the NRC Public Document Room.) Since many of the general features

t<



3

of the "working drafts" remain present in the final standards, Part 60 is

largely consistent with those standards. EPA has, however, sometimes used

different terminology to describe concepts already present in Part 60. To

maintain the overall structure of Part 60, and to avoid Introduction of

duplicative terminology which could prove confusing in a licensing review, the

Commission prefers-to retain its own established terms. Most of the amendments

to Part 60 proposed in this notice involve direct incorporation within Part 60.

of the substantive requirements of the EPA standards, reworded as necessary to

conform to the terminology of Part 60. (Additional proposed amendments derive

from EPA's "assurance requirements," as discussed in Section III of this

notice. One further amendment, unrelated to the EPA standards, is proposed

for clarification of existing wording'in Part 60.) With the Issuance of this

rule, no substantive changes are intended In the requirements of the EPA

standards or in the environmental protection they afford.

The EPA standards specify certain limits on radiation exposures and

releases' of radioactive material during two principal stages: first, the

period of management and storage operations at a repository and, second, the

long-term period after waste disposal has been completed.' These standards,

and the proposed rules to implement them during operations and after closure,

are discussed in Section I below, while Section II provides some further

observations regarding the manner In which the Commission Intends to apply the

EPA standards in its licensing proceedings. Section III describes additional

proposed rules related to certain "assurance requirements" which are present

in EPA's standards but which are not applicable to NRC-licensed facilities.

In order to avoid potential jurisdictional problems which might arise if this

section of the EPA standards were applied to NRC-licensed facilities, the NRC

is proposing to add substantially equivalent provisions to its regulations.

Finally, this notice presents a section-by-section analysis of the proposed

rule (Section IV), followed by the specific text of the proposed amendments to

Part 60. (The organization of Section IV follows that of Part 60 while the

text of Section I is organized to present a section-by-section discussion of

the EPA standards. Parts of Section IV are therefore repetitions of

information presented in Section I.)
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1. Limits on Exposures and Releases

The limits established by EPA for the period of repository operations

appear at 40 CFR 191.03. The limits applicable to the period after disposal

include "containment requirements" (limits on cumulative releases of

radionuclides to the environment for 10,000 years) in §191.13, "individual

protection requirements" in §191.15, and "ground water protection requirements"

in §191.16. Implementation of each of these sections is discussed in the

following paragraphs.

Standards for repository operations (§191.03). The standards for

repository operations are virtually identical to the standards previously

promulgated by EPA for the uranium fuel cycle (42 FR 2860, January 13, 1977),

and will be implemented in the same manner.* DOE will be expected to

demonstrate, through analyses of anticipated facility performance, that the

dose limits of these standards, as well as the standards for protection

against radiation set out in 10 CFR Part 20, will not be exceeded. Releases

of radionuclides and resulting doses during operations are amenable to

monitoring, and DOE will be required to conduct a monitoring program to

confirm that the limits are complied with. Section 60.111(a) would be amended

to include the EPA dose limits. Section 60.101(a)(2) already includes a

provision requiring "reasonable assurance" that the release limits be achieved,

and it is not necessary to repeat this language in the release limits of

§60.111. It is also not necessary to employ the terms "management" and

"storage," as EPA has done, since all preclosure repository operations are

already subject to the provisions of §60.111.

*It should be noted that a potential ambiguity exists in this section of EPA's
HLW standards and in EPA's uranium fuel cycle standards. Both standards limit
the annual dose equivalent to any member of the public to "25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other critical
organ" (emphasis added). The Commission has always interpreted these limits as
if the word "and" were replaced by "or." Thus, the Commission would not
consider it acceptable to allbw an annual dose equivalent of 25 millirems to
the whole body and an additional 25 millirems to any other organ. The
Commission will continue to implement these limits as it has in the past, but
will encourage EPA to clarify the wording quoted above.
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Postclosure standards. The EPA postclosure standards are all expressed

in terms of a "reasonable expectation" of meeting specified levels of

performance. EPA explained that it selected this term because "'reasonable

assurance' has come to be associated with a level of confidence that may not

be appropriate for the very long-term analytical projections that are called

for by 191.13." The Commission is sensitive to the need to account for the

uncertainties involved in predicting performance over 10,000 years, and the

difficulties as well as the importance of doing so. The Commission has

attempted to address this concern in the existing language of §60.101(a)(2).

That section requires a finding of reasonable assurance, "making allowance for

the time period, hazards, and uncertainties involved, that the outcome will be

in conformance" with the relevant criteria. Rather than adopt an additional

concept such as"reasonable expectation," the Commission proposes to add

additional explanatory text, derived from EPA's wording, to its existing

discussion of reasonable assurance. This text will make clear the

Commission's belief that its concept of reasonable assurance, although

somewhat different from previous usage in reactor licensing, is appropriate

for evaluations of repository performance where long-term issues and

substantial uncertainties are inherent in projections of repository performance.

The Commission considers that the level of confidence associated with its

concept of reasonable'assurance Is the same as that sought by EPA in the use

of the term "reasonable expectation."

In the case of the individual protection requirements (40 CFR 191.15), the

standards limit the annual dose equivalent to any member of the public in the

accessible environment. A new provision in section 60.112(b) is proposed that

would include the dose limits established by EPA as well as the additional

specifications, which the Commission finds to be reasonable, with' regard to

consideration of all pathways including consumption of drinking water from a

"significant source of ground water," as defined by EPA.

The EPA standards require that the individual protection requirements be

achieved only for "undisturbed performance" of a geologic repository ("disposal

system" in EPA's terminology). The proposed amendment to Part 60 makes no
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-eference to "undisturbed performance." Instead, it provides that the standard

is to be met "in the absence of unanticipated processes and events." The

Commission considers the concepts of undisturbed performance and the absence of

unanticipated processes and events to be identical. As used by EPA (40 CFR

191.12(p)), "undisturbed performance" refers to the predicted behavior of a

disposal system if it is "not disrupted by human intrusion or the occurrence of

unlikely natural events." Since human intrusion and unlikely natural processes

and events are precisely the types of "unanticipated processes and events"

defined in §60.2, the two concepts are the same. Thus, the Commission

considers that the phrase "in the absence of unanticipated processes and

events" has the same meaning as "undisturbed performance" in the EPA standards.

To maintain the overall structure of Part 60, and to avoid introduction of

duplicative language, the Commission prefers to retain its own established

terms.

The engineered barriers of a repository will, in many cases, be

instrumental in achieving compliance with both the individual protection

requirements and the groundwater protection requirements discussed below. The

Commission notes that the existing provisions of Part 60 require the

engineered barriers of a repository to achieve their containment and release

rate performance objectives "assuming anticipated processes and events."

Thus, equating "undisturbed performance" with "anticipated processes and

events" causes no change in the types of conditions for which the engineered

barriers must be designed.

The ground water protection requirements (40 CFR 191.16) focus on the

quality of any "special source of ground water," which is defined, generally,

as a source of drinking water in an area that includes and surrounds the

geologic repository. This area extends for five kilometers beyond the

controlled area. The standard applies to water "withdrawn" from such a special

source. The Commission is proposing to include the EPA standard as a new

performance objective (§60.112(c)). Once again the rule applies in the absence

of unanticipated processes and events instead of "undisturbed performance."

The containment requirements (40 CFR 191.13) restrict the total amount of
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radioactive material released to the environment for 10,000 years following

permanent closure of a repository. EPA provides a table listing release

limits for the signif icant radionuclides present in HLW or spent fuel. The

values in this table were derived, based on environmental transport and

dosimetry considerations, so that the amount of each radionuclide listed in

the table will, if released to the environment, produce approximately the same

number of population health effects. The standard further specifies different

release limits for releases with differing likelihoods of occurrence. The

Commission is proposing to incorporate these requirements as a new performance

objective (§60.112(a)), along with a new §60.115 containing EPA's table of

release limits.

The regulation goes on to state that the disposal systems shall be

designed to provide a reasonable expectation - "based on performance

assessments - that the release limits are satisfied. While the proposed

amendments incorporate most of the EPA standard in its precise terms, they omit

the reference to performance assessments. Part 60 already requires analyses

virtually identical to those contemplated by EPA, but the Commission proposes

to add additional wording to §60.21(c)(1)(ii)(C) to emphasize consistency with

the EPA standards.

The Commission notes, in this connection, that EPA's reference to

estimating the cumulative releases caused by all significant processes and

events, to be incorporated in an overall probability distribution of cumulative

release to the extent practicable, does not modify the principles underlying

Part 60. As was observed when NRC's final technical criteria were published in

1983 (48 FR 28204), the Commission expects that the information considered in a

licensing proceeding will include probability distribution functions for the

consequences from anticipated and unanticipated processes and events. Further

information concerning the Commission's plans for assessing repository

performance is contained in Section II of this notice.

/
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II. Additional Comments on Impiementation of the EPA Standards

Four sections of the EPA standards contain numerical requirements for

which compliance must be demonstrated -- standards for repository operations,

post-closure individual and groundwater protection requirements and containment

requirements restricting the total amount of radionuclides projected to be

released to the environment after repository closure. The discussion of

Section I of this notice articulates the Commission's interpretation of the

standards that have been issued by EPA. Additional comments related to

implementation of each of these sections are presented in the following

paragraphs.

Standards for reoository ooerations. As discussed previously, the

standards for repository operations are virtually identical to the standards

previously promulgated by EPA for the uranium fuel cycle, and will be

implemented in the same manner. A license applicant will be expected to

demonstrate, through analyses of anticipated facility performance, that the

dose limits of these standards will not be exceeded. Doses during operations -

are amenable to monitoring, and the applicant will be required to conduct a 7..Z

monitoring program to confirm that the dose limits are complied with.

Individual and groundwater protection requirements. The individual and

groundwater protection requirements are applicable for the first 1,000 years

after permanent closure of a repositu,j. Monitoring is not practical for this

period of time and the applicant will therefore be required to demonstrate

compliance with these requirements through analyses of projected repository

performance. Two general approaches might be pursued by OOE. First, DOE might

choose to calculate the expected concentrations of radionuclides in certain

groundwaters potentially useable by humans in the future. Such calculations

would include projections of waste package and engineered barrier performance

(to provide a source term) as well as evaluations of the direction, velocity

and volumetric flow rates of groundwaters near the repository. The EPA

standards specify the types of groundwaters to be considered in such analyses

(through the definitions of the terms "significant" and "special" sources of

groundwater), and these concepts will be incorporated directly into Part 60.
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Alternatively, DOE might choose to show compliance with these requirements

by demonstrating that other barriers, such as the waste packages or the

emplacement medium (e.g., salt), will provide substantially complete

containment for the first 1,000 years after permanent closure thereby

preventing contamination of the groundwaters of concern.

If DOE chooses to-calculate the expected concentrations of radionuclides
in groundwaters, rather than to rely on containment by engineered barriers, it

will also be necessary to calculate potential doses to individuals in the

future. The individual protection requirements.limit the annual dose

equivalent to any member of the public in the accessible environment. If a

"significant source of groundwater" (as defined) is present, the Commission

will assume that a hypothetical individual resides at the boundary of the

controlled area and obtains his domestic water supply from a well at that

location. If no such source of groundwater is present, the location of the

maximally exposed individual and-the pathways by which he.might be exposed to

radionuclides released from a repository must be-examined on a site-specific

basis.

The individual protection requirements also necessitate assumptions about

the dietary patterns and other potential modes of ingestion of radionuclides

during the next 1,000 years. The Commission-will assume that current patterns

remain unchanged, unless it can be convincingly demonstrated that a change is

likely to occur (e.g., reduced groundwater consumption due to depletion of an

aquifer).

Both the individual and groundwater protection requirements are applicable

only for "undisturbed performance" of a repository system. As discussed in

Section I, this term is considered to be equivalent to "anticipated processes

and events," as currently defined in Part 60. The Commission will therefore

require a demonstration of compliance with these requirements assuming the

occurrence of anticipated processes and events, but will not require a

demonstration of compliance in the event of unanticipated processes and events.

Containment requirements.. The containment requirements are applicable for

10,000 years after repository closure. Therefore, compliance with these
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requirements must also be evaluated by analyses of projected repository

performance rather than oy monitoring. The containment requirements call for

significantly different analyses than those discussed above. Tnis section of

the EPA standards restricts the total amount of radioactive material released

to the environment for 10,000 years following permanent closure of a repository.

This section further specifies different release limits for releases with

differing likelihoods of occurrence. Notwithstanding the quantitative

probabilistic form of the EPA containment requirements (40 CFR 191.13), the

Commission finds that there is adequate flexibility therein to allow them to

be implemented using the licensing procedures of 10 CFR Parts 2 and 60.

A further discussion of these matters is appropriate in order to avoid

ambiguity in the application of the probabilistic conditions.

As the Commission emphasized when the technical criteria for geologic

repositories were promulgated in final form (48 FR 28204), there are two

distinct elements underlying a finding that a proposed facility satisfies the

desired performance objective for long-term isolation of radioactive waste.

There is, first, a standard of performance - some statement regarding the

quantity of radioactive material that may be released to the accessible

environment. This standard can be expressed in quantitative terms, and may

include numerical requirements for the probabilities of exceeding certain

levels of release.

The second element of a finding relates to the confidence that is needed

by the factfinder in order to be able to conclude that the standard of

performance has been met. The Commission has insisted, and the EPA has agreed,

that this level of confidence must be expressed qualitatively. The licensing

decisions that must be made in connection with a repository involve substantial

uncertainties, many of which are not quantifiable (e.g., those pertaining to

the correctness of the models used to describe physical systems). Such

uncertainties can be accommodated within the licensing process only if a

qualitative test is applied for the level of confidence that the numerical

performance objective will be achieved.

The essential point to be kept in mind is that findings regarding
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long-term repository performance must be made with "reasonable assurance."

The Commission attempted to explain this concept in the existing wording of

§60.101(a) where it noted that allowance must be made for the time period,

hazards, and uncertainties involved. Additional language is being proposed at

this time, in the same section of Part 60, to further emphasize that

qualitative judgments will need to be made including, for example,

consideration of the degree of diversity or redundancy among the multiple

barriers of a specific repository.

Application of a qualitative test in no way diminishes the level of safety

required by a numerical standard. The applicant will be required to submit a

systematic and thorough analysis of potential releases and the Commission will

issue a license only if it finds a substantial, though unquantified, level of

confidence that compliance with the release limits will be achieved. As we

have stated previously (48 FR 28201), in order to make a finding with

"reasonable assurance," the performance assessment which has been performed in

the course of the licensing review must indicate that the likelihood of

exceeding the EPA standard is low and, further, the Commission must be

satisfied that the performance assessment is sufficiently conservative, and its

limitations are sufficiently well understood, that the actual performance of

the .ologic repository will be within --edicted limits.

The Commission will evaluate compliance with the containment requirements

based on a performance assessment. Such an assessment will: (1) identify all

significant processes and events which could affect the repository, (2)

evaluate the likelihood of each process or event and the effect of each on

release of radionuclides to the'environment, and (3) to the extent practicable,

combine these estimates into an overall probability distribution displaying the

likelihood that the amount of radioactive material released to'the environment

will exceed specified values. The Commission anticipates that the overall

probability distribution will be displayed in the format shown'below.
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Likelihood 1.0
of Exceeding 1
Values on the 1
Horizontal
Axis

Amount of Radioactive
Material Released

Figure 1. Illustrative "Complementary Cumulative Distribution Function."

When the results of analyses are displayed in this format, the limits of

EPA's containment requirements take the form of "step functions," as shown

in Figure 2.

Likelihood 1.0 I------------- EPA Bound
of Exceeding _11
Values on the 10 ----------- I
Horizontal 1
Axis 1 EPA Bound

10 31 ---- ---

1.0 10
Multiples of EPA
Release Limits

Figure 2. Graphic Representation of EPA Containment Requirements.

In Figure 2.. releases which exceed the value specified in the EPA

containment requirements (Table 1) must have a likelihood less than one chance

in ten (over 10,000 years), and releases which exceed ten times that value must

have a likelihood less than one chance in one thousand (over 10,000 years).

Thus, in order to demonstrate compliance with EPA's containment requirements,

the entire probability distribution must lie below the "stair-step" constraints

illustrated in Figure 2.
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In constructing a probability distribution of the type illustrated above,

it is necessary to consider, in EPA's terms, all "significant processes and

events that may affect the disposal system." This is equivalent, as we

interpret the EPA standard, to all "anticipated" and "unanticipated" processes

and events in the terminology of Part 60. (By the definition-of "unanticipated

processes and events" in Part 60, processes and events less likely than

"unanticipated" are not sufficiently credible to warrant consideration.) For

purposes of the proposed §60.112(a) only, which incorporates EPA's containment

requirements, no distinction is to be made between "anticipated" and

"unanticipated" processes and events; all such processes and events must be

factored into the evaluation,-including determination of such probabilities

of occurrence as may be found to be appropriate. (For purposes of the

proposed §60.112(b) and (c), which incorporate EPA's'individual and

groundwater protection requirements, only "anticipated" processes and events

need be considered as discussed previously.)'

The Commission will require an extensive and thorough Identification of

relevant processes and events, but will require analysis of the probability

and/or consequence of each only to the extent necessary to determine its

contribution to the overall probability distribution. If it can be shown,

for example, that a particular event is so unlikei. to occur that its effects

on the probability distribution would not be meaningful, further analyses of

the consequences of that event would not be required. Generally, categories

of processes and events which can be shown to have a likelihood less than one

chance in 10,000 over 10,000 years, along with categories of processes and

events which otherwise can be shown not to change the remaining probability

distribution of cumulative release significantly, need not receive further

analysis. (The term "categories" is used to refer to general classes of

processes and events, such as faulting, volcanism, or drilling. Subsets of

these general categories, such as drilling which intersects a canister or

fault displacement of a specific magnitude, may need to be retained in an

analysis if the general category has been finely divided into a large number

of specific process or event descriptions, each with reduced probabilities of

occurrence.)
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Treatment of uncertainties. As discussed previously, substantial

uncertainties will be involved in analyses of long-term repository performance.

These uncertainties may include (1) identification of basic phenomena and their

potential effects on repository performance, (2) development and validation of

models to describe these phenomena, (3) accuracy of available data, and (4)

calculational uncertainties. Various methods may be used to accommodate such

uncertainties including, for example, numerical estimates of uncertainties

(expressed as probability distributions) or conservative, "bounding" models or

data. Treatment of uncertainties will rely heavily on expert judgment, both

for selection of an appropriate method and for application of that technique.

EPA recognized the importance of uncertainties when its standards were promul-

gated. In Appendix B of 40 CFR Part 191 (50 FR 38088, September 19, 1985),

EPA stated "substantial uncertainties are likely to be encountered in making

(numerical) predictions (of repository performance). In fact, sole reliance on

these numerical predictions to determine compliance may not be appropriate;

the implementing agencies may choose to supplement such predictions with

qualitative judgments as well." It is possible - in fact likely - that the

various parties to a licensing proceeding will have significantly different

views, all with technical merit, regarding the best methods to use, and these

differing views may result in presentation of widely different estimates of

repository performance.

Any such differences could be resolved in a number of ways. One

permissible method for dealing with the uncertainties reflected in the record

of the proceeding would be to rely heavily upon conservative, "bounding"

analyses. Perhaps it could be shown that even if this approach were employed,

the predicted performance would still satisfy the containment requirements

established by EPA. On the other hand, an apparent violation of the standard

(based on conservative analyses) would not necessarily preclude the Commission

from finding, with reasonable assurance, that repository performance would

conform to the EPA standard. After carefully evaluating the relevant

uncertainties, DOE could present the same data in the form of a cumulative

probability distribution that was less conservative - for example, one that
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more accurately represents the best current technical understanding. Thus,

alternative methods are available to DOE for treatment of uncertainties when

making its demonstration of reasonable assurance of compliance with the

provisions of Part 60.

It should be noted, however, that analyses based on "best estimates" of

repository performance might be found to be Inadequate If substantial

uncertainties are present. In that case, notwithstanding the apparent

conformity with the EPA standard, the Commission might ultimately conclude that

it lacked the necessary reasonable assurance, considering the uncertainties

Involved, that the performance would meet the containment requirements.

Because uncertainties are so Important in analyses of repository

performance and will play such a major role in a licensing proceeding, the

Commission emphasizes the importance of efforts being undertaken to foster a

common technical understanding and to resolve issues, where it is practicable

to do so, prior to receipt of a license application. Many of the provisions

of the Nuclear Waste Policy Act are directed toward this goal. One especially

important opportunity, in this regard, is DOE's preparation of site

characterization plans and the review and comment-process to be carried out by

the Commission and other interested parties. Additionally, NRC and DOE are

engaged, under an interagency procedural agreement, In ongoing technical

discussions on matters that pertain to licensing requirements; these discussions

are in the form of open meetings, affording other persons an opportunity to

Identify pertinent considerations that might also need to be addressed. The

staff is also issuing staff technical positions-on specific methods of

analysis that would be acceptable for evaluating compliance with Part 60

technical criteria and performance objectives. As issues mature, the

Commission will, where appropriate, use the rulemaking process to seek

resolution of issues where a licensing proceeding might otherwise encounter

difficulties due to ambiguity regarding acceptable assessment methods.

Nevertheless, the data available at the time of licensing will inevitably be

Imperfect. It Is therefore-essential that every effort be made by DOE - and

by any other party that develops data which it may propound at a hearing - to

use careful methods to enhance, and document, the trustworthiness of the

evidence which it may submit.
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III. EPA Assurance Reauirements

EPA's regulations (40 CFR 191.14) include certain "assurance requirements"

designed, according to the rule, to provide the confidence needed for long-term

compliance with the containment requirements. As noted by EPA in its preamble,

the Commission took exception to the inclusion of these provisions in the

regulations. The Commission viewed the assurance requirements as matters of

implementation that were not properly part of the EPA's authorities assigned by

Reorganization Plan No. 3 of 1970. In response to this concern, the two

agencies have agreed to resolve this issue by NRC's making appropriate

modifications to Part 60, reflecting the matters addressed by the assurance

requirements, and by EPA's declaration that those requirements would not apply

to facilities regulated by the Commission. The following discussion sets forth

the Commission's views with respect to each of the EPA assurance requirements

and identifies the proposed rule changes that are deemed to be appropriate

under the circumstances.

EPA Assurance Requirement 40 CFR 191.14(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 isolation of the wastes from the accessible
environment shall not consider any contributions from active
institutional controls for more than 100 years after disposal.

Analysis and Proposed Changes. 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 to reflect this part of the assurance requirement.

The second part of this assurance requirement would require that "active"

institutional controls be excluded from consideration (after 100 years) when

the isolation characteristics of a repository are assessed. It has always been

the intent of Part 60 not to rely on remedial actions (or other active

institutional controls) to compensate for a poor site or inadequate engineered

barriers. However, in the definition of "unanticipated processes and events,"

Part 60 expressly contemplates that, in assessing human intrusion scenarios,
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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, it might

appear at first examination that Part 60 is at odds with the EPA assurance

requirement.

Although both the EPA regulation and Part 60 refer to "remedial action,"

the action being considered is not the same. The EPA assurance requirement

deals with a planned capability to maintain a site and, if necessary, to take

remedial action at a site in order to assure that isolation is achieved. The

Commission 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 likelihood of releases exceeding

the values specified in the containment requirements or could eliminate certain

hypothetical scenarios such as systematic and persistent intrusions into a

site.

Subject to the comments above, the Commission concurs with the EPA's

definitions of "active" and "passive" institutional controls,-as well as the

principle that ongoing, planned, active protective measures should not be

relied upon for more than 100 years after permanent closure. We'are therefore

proposing to include EPA's definitions, together with a new section (§60.114)

which would expressly provide that active (or passive) institutional controls

shall not be deemed to assure compliance with the containment-requirements over

the long term. Some activities which arguably fall within EPA's definition of

"active institutional controls" (e.g. remedial actions and monitoring

parameters related to geologic repository performance) are relevant to

assessing the likelihood and consequences of processes and events affecting the

geologic setting. We are proposing, also in §60.114, to allow such activities

to be considered for this purpose. We regard this as being fully consistent

with the thrust of the EPA position.
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EPA Assurance Recuirement 40 CFR 191.14(b). Disposal systems shall be
monitored after cisposal to aetect 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.

Analysis and Prooosed Changes. Part 60 currently 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 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, and the

Commission is proposing to require such monitoring when it can be accomplished

without adversely affecting repository performance.

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 repository performance would be

in accordance with the established performance objectives.

A number of changes in Part 60 are proposed to reflect these views

with respect to post-closure monitoring. First, a new section (560.i44) would

provide for the performance confirmation program, already required by Subpart F

of Part 60, to include a program of post-closure monitoring. Second, the

licensing findings required at the time of license termination (§60.52(c))

would specifically be related to the results available from the post-closure

monitoring program. Third, DOE would be required to provide more detailed

information concerning its plans for post-closure monitoring in its original

application (§60.21(c)) and when it applies to amend its license prior to

permanent closure (§60.51(a)).
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EPA Assurance ReQuirement 40 CFR 191.14(c). Disposal sites snall be
designated by tne most permanent markers,-records, and other passive

- institutional controls practicable to indicate the dangers of the wastes
and their location.

Analysis and Proposed Changes. The existing provisions of 10 CFR Part 60

already require that DOE take the measures set out in this assurance

requirement. For further information, referTto §§60.21(c)(8) (requirement that

license application describe controls to regulate land use), §60.51(a)(2)

(information to be submitted, prior to permanent closure, with respect to land

use controls, construction of monuments, preservation of records, etc.), and

§60.121 (requirements for ownership and control-of interests in land).

EPA Assurance Requirement 40 CFR 191.14(d). Disposal systems-shall use
different types of barriers to isolate the wastes from the accessible
environment. Both engineered and natural barriers shall be included.

Analysis and Prooosed Chanoes. This is another provision that Is already

inherent in Part 60. Nevertheless, in order to avoid any possible doubt in

this regard, a new paragraph (§60.113(d)) would be added to state explicitly

that the geologic repository shall incorporate a system of multiple barriers,

both engineered and natural.

Questions might arise regarding the types of engineered or natural

materials or structures which would be considered to constitute "barriers," as

required by this new language. In this connection, the Commission notes that

§60.2 now contains this definition: "'Barrier' means any material or structure

that prevents or substantially delays movement of water or radionuclides"

(emphasis added). Thus, consistent with the approach endorsed by EPA, the

Commission considers that the new paragraph to be added to §60.113 will

confirm its commitment to a multiple barrier approach as contemplated by

Section 121(b)(1)(8) of the Nuclear Waste Policy Act.
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EPA Assurance Recuirement 40 CFR 191.14(e). Places where there has been
mining for resources, or wnere 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 either
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 [40 CFR Part
191] unless the favorable characteristics of such places compensate for
their greater likelihood of being disturbed in the future.

Analysis and Proposed Changes. Part 60 contains provisions that, in large

part, are equivalent to this assurance requirement. See §60.122(c)(17),(18),

and (19). The existing regulation does not, however, address "a significant

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

The Commission believes that there is merit in having the presence of such

concentrated materials evaluated in the context of the licensing proceeding.

It is, after all, quite 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. By adding an additional

"potentially adverse condition" to those already set out in the regulation, DOE

would be required to identify the presence of the materials in question and

evaluate the effect thereof on repository performance, as specified in

§60.122(a)(2)(ii). It should be noted that the presence of potentially adverse

conditions does not preclude the selection and use of a site for a geologic

repository, provided that the conditions have been evaluated and demonstrated

not to compromise performance.

EPA Assurance Requirement 40 CFR 191.14(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.
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Analysis and Prooosed Changes. The COmmission understands that the

purpose of this assurance requirement is to discourage or preclude the use of

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. (This provision is thus significantly different from the

Commission's retrievability requirement.) For a mined geologic repository -

which is the only type of facility subject to licensing under 10 CFR Part 60 -

wastes could be located and recovered (i.e. "removed," in the sense that EPA is

using the term), albeit at high cost, even after repository closure. A

repository would therefore meet this assurance requirement, and no further

statements on the subject in Part 60 are indicated.

Petition for Rulemaking.

The Commission calls to the attention of all interested parties a pending

petition for rulemaking submitted by the States of Nevada -and Minnesota which

deals, in large part, with the matters addressed by Section III of this notice.

All relevant comments received by the Commission in response to the notice of

receipt of the petition for rulemaking (published in the FEDERAL REGISTER on

December 19, 1985, 50 FR 51701) will be considered along with comments

received in response to this notice. It should be noted that the Commission's

present proposal conforms to the approach which was discussed with EPA during

the course of its rulemaking. The petition for rulemaking follows the same

language very closely, but does suggest certain modifications. The Commission

would be particularly interested in comments addressed to the respective

merits of the language proposed herein and that proposed by the States of

Nevada and Minnesota.

The Commission further notes that EPA has provided it with copies of

comments regarding the assurance requirements that were received during the

40 CFR Part 191 rulemaking. These comments are available for inspection in

the Commission's public document room.
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iV. Section by Secticn Analysis of Proposed Conforming Amendments

The Commission considers that the simplest and most useful way to amend

Part 60 for consistency with the EPA standards would oe to incorporate directly

within Part 60 all the substantive requirements of the environmental standards

promulgated by EPA, modified as necessary to conform to the terminology

currently used in Part 60. The following paragraphs present a section-by-

section analysis of the NRC's proposed conforming amendments to Part 60.

§60.1 Purpose and scope.

This paragraph is analogous to EPA's 40 CFR 191.01 and 191.11 which state

the applicability of the EPA standards. Part 60 is, however, a more specific

regulation than the EPA standards in that it addresses only deep geologic

repositories used for disposal of high-level radioactive wastes, while the EPA

standards apply to other disposal methods and certain other types of

radioactive wastes. No changes are proposed for §60.1, but the Commission

notes that any regulations developed in the future for alternative disposal

methods or for other types of wastes will incorporate any applicable provisions'

of the EPA standards.

§60.2 Definitions.

New definitions of several terms are proposed for incorporation within

§60.2. These are taken directly from the EPA standards (or from 40 CFR

Part 190) and are needed for purposes of implementation. These added terms

are:

1) Active institutional control

2) Community water system

3) Passive institutional control

4) Significant source of groundwater

5) Special source of groundwater

6) Transmissivity

7) Uranium fuel cycle
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In addition, the definition of "controlled area" and the related

definition of "accessible environment" in the EPA standards are different from

those currently in Part 60. The Commission proposes to revise its current

definitions to conform to EPA's wording. In the case of "accessible

environment," the change Is merely'editorial. The amendments to the definition

of "controlled area" are also largely editorial, except for the specification

of extent - i.e., that the controlled area is to encompass "no more than 100

square kilometers" and to extend "horizontally no more than five kilometers In

any direction from the outer boundary of the original location of the

radioactive wastes."

The Commission has reviewed this aspect of the EPA definition in the light

of the policies which it articulated when the final technical criteria of 10

CFR Part 60 were adopted. One of these policies was that the controlled area

"must be small enough to justify confidence that the monuments will effectively

discourage subsurface disturbances." The prior rule would have authorized the

establishment of a controlled area well over 300 square kilometers (about 75,000

acres) in size. While we would not deny the abstract possibility that effective

controls could be instituted even over an area of that magnitude, we have much

greater confidence that DOE would be able to demonstrate an ability to

discourage subsurface disturbances over an area of more limited extent. It is

our judgment that the 100 square kilometers that EPA has adopted, after

consultation with the NRC staff, represents an appropriate limitation.

-The other policy related to the definition of the "controlled area" is

that it must allow the Isolation capability of the rock surrounding the

underground facility to be given appropriate weight in licensing reviews. This

isolation capability is measured in two ways. First, it is to be taken into

account in determining whether releases of radionuclides to the accessible

environment are within the limits specified in the "containment requirements"

(40 CFR 191.13). Second,- under §60.113(a)(2), the isolation capability of the

geologic setting must be such that the pre-waste-emplacement groundwater travel

time along the fastest path of likely radionuclide travel from the disturbed

zone to the accessible environment shall be a specified period (generally, 1000

years).
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The Commission anticipates that adoption of the EPA terminology will have

little effect on achievement of the containment requirements inasmuch as

the controlled area is allowed a horizontal extent as large as five kilometers

(presumably in the direction of radionuclide travel). Nor does the Commission

anticipate that the limitation will make it impracticable to achieve a

demonstration of compliance with the groundwater travel time performance

objective. When the Commission adopted Part 60, it observed that the

"accessible environment" might be larger (and, of course, the "controlled area"

might therefore be smaller) than would be the case under the EPA standards

then being considered (48 FR 28202). EPA has now moved in the direction of

eliminating this difference, and the Commission's amendment, for this reason,

represents no important change.

The proposed reduction in the maximum allowable extent of the controlled

area (i.e., distance to the accessible environment) requires additional

discussion to clarify the Commission's concepts of "disturbed zone" and

"groundwater travel time." Groundwater travel time from the edge of the

disturbed zone to the accessible environment is one of the criteria which the -

Commission identified, at the time of proposed rulemaking, as providing

confidence that the wastes will be isolated for at least as long as they are

most hazardous (46 FR 35280, 35281, July 8, 1981). As noted above, this

objective concerns travel time from the &e of the disturbed zone rather

than from the edge of the underground facility. The Commission selected the

disturbed zone for the purpose of determining the groundwater travel time

since the physical and chemical processes which isolate the wastes are

"especially difficult to understand in the area close to the emplaced wastes

because that area is physically and chemically disturbed by the heat generated

by those wastes." Ibid.

One potential type of effect which could alter local groundwater flow

conditions is thermal buoyancy of groundwater. Because buoyancy effects could

extend over significant distances (see, e.g., M. Gordon and M. Weber,

"Non-isothermal Flow Modeling of the Hanford Site," available in the NRC

Public document room) and because the Commission is proposing to reduce the

maximum allowable distance to the accessible environment, it is particularly
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important to emphasize that the Commission did not intend such effects to

serve as the basis for defining the extent of the disturbed zone. The

Commission recognizes that such effects can be modeled with well developed

assessment methods, and therefore were not the type of effects for which the

disturbed zone concept was developed. Any contrary implication in our

statement of considerations at the time the technical criteria were issued

in final form (see 48 FR 28210) should be disregarded. (The staff is currently

developing Generic Technical Positions discussing the disturbed zone and

groundwater travel time. These technical positions will be publicly available

prior to promulgation of these proposed amendments in final form, and will

illustrate how the staff intends to approach these two concepts.)

Four other terms defined by EPA de'serve additional discussion here.

The EPA standards contain a definition of the term "transuranic

radioactive waste." The Commission does not-use this term in Part 60 and thus

has no need to define it there. All radioactive waste stored or disposed of at

a geologic repository licensed under Part 60 - including transuranic

radioactive waste - would be subject to the requirements of the EPA standards

as applied by the rules proposed herein.

EPA defines the terms "storage" and "disposal" to mean retrievable storage

and permanent isolation, respectively. Under Part 60, on the other hand, the

term "storage" is used in the sense of Section 202 of the Energy Reorganization

Act of 1974 (42 USC 5842) to refer to both long-term storage and disposal of

wastes. The difference in EPA and NRC usage has no effect upon application of

the EPA standards at NRC-l'icensed geologic repositories.

The Commission has recently defined "'groundwater," for purposes of

Part 60, to include all water which occurs below the land surface (50 FR 29641,

July 22, 1985), while the EPA standards use the term to mean water below the

land surface in a zone of saturation (emphasis added). The EPA standards use

the term only in connection with the more specifically defined terms

"significant source of ground water" -and "special source of ground water."

Thus, it is possible to identify "significant" or "special" sources of

groundwater unambiguously with either definition of the term "groundwater," and

the Commission therefore proposes to retain its current definition of the term.
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§60.21 Content of aDDlication.

Paragraph (c)(1)(ii)(C) now requires a license application to include

certain evaluations of the performance of a proposed geologic repository for

the period after permanent closure. The Commission proposes to add an

additional sentence to this paragraph requiring that the results of these

analyses be incorporated into an overall probability distribution of cumulative

releases to the extent practicable. This reflects the language of EPA's

definition of "performance assessment."

The Commission also proposes to add a new paragraph to §60.21 requiring

submittal of a general description of the program for post-permanent closure

monitoring of the geologic repository. (See the discussion (Section III)

regarding the EPA assurance requirements - specifically 40 CFR 191.14(b).)

§60.51 License amendment for permanent closure.

Paragraph (a)(1) currently requires that an application to amend a license

for permanent closure must include a description of the program for post-

permanent closure monitoring of the geologic repository. The Commission

proposes to revise this paragraph to specify in more detail the information to

be submitted, including descriptions of the parameters to be monitored and the

length of time for which the monitoring is to be continued. (See also the

preceding discussion regarding 40 CFR 191.14(b).)

§60.52 Termination of license.

The Commission proposes to add a new condition for license termination

which would explicitly require that the results available from post-permanent

closure monitoring confirm the expectation that the repository will comply with

the performance objectives of Part 60. (See also the preceding discussion

regarding 40 CFR 191.14(b).)

§60.101 Purpose and nature of findings.

The EPA standards use the phrase "reasonable expectation" to describe the

required level of confidence that compliance will be achieved with the

provisions of the standards. The Supplementary Information accompanying the

EPA standards contrasts the concept of "reasonable expectation" with the
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reasonable assurance standard that is used by the Commission in dealing with

other licensing actions. The Commission has considered adopting EPA's

"reasonable expectation" concept, but has decided that doing so would result in

a needless, and potentially confusing, proliferation of terms. Instead, the

Commission proposes to expand the current discussion of "reasonable assurance"

in §60.101 to make clear its belief that the level of confidence associated

with the term,-when used in connection with the long-term issues involved In

repository licensing, is the same as that sought'by EPA in -its use of the term

"reasonable expectation."

§60.111 Performance of the geologic reoository operations area through

permanent closure.

Paragraph (a) currently requires compliance with "'such generally

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

to replace this wording with the specific dose limits promulgated by EPA in 40

CFR 191.03(a) of its standards. The proposed wording would apply the dose

limits to any member of the public outside the geologic repository operations

area, consistent with EPA's phrase "any member of the public in the general

envir-^ent."

The EPA provision includes wording that requires reasonable assurance of

compliance with the dose limits. In Part 60, Subpart 8 now specifies the.

findings that must be made by the Commission for issuance of a license,

including a finding of reasonable assurance of compliance with the performance

objective of §60.111. Because Part 60 already requires that findings be made

with reasonable assurance, it is unnecessary to repeat such a requirement

within this proposed performance objective.

One additional amendment, unrelated to the EPA standards, is being

proposed for §60.111. The current wording of this section now requires that

the geologic repository operatiQns area be designed so that radiation

exposures, radiation levels, and releases of radioactive materials "will at

all times be maintained within the limits specified in Part 20 . .

(emphasis added). The words "at all times" were intended to emphasize the

need to design the geologic repository operations area so that any waste

retrieval found to be necessary in the future could be carried out in
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conformance with tne radiat'-n oro:ecti. reqairements of 10 C`R Part 20. In

order to clarify the meaning of the phrase "at all times," the Commission is

proposing to revise this wording to read "will at all times, including the

retrievability period of §60.111(b), be maintained within the limits specified

in Part 20 .

§60.112 Overall system performance objective for the geologic repository

after permanent closure.

The current wording of this section now refers to "such generally

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

to replace this wording with the specific provisions promulgated by EPA in 40

CFR 191.13, 191.15 and 191.16 of its standards, reworded as appropriate for

incorporation into Part 60.

As discussed previously, the Commission proposes to revise the language of

§60.101 to make clear that its concept of the phrase "reasonable assurance" in

Part 60 closely parallels the meaning intended by "reasonable expectation" in -In>

the EPA standards. Inasmuch as the findings to be made by the Commission must

be made with "reasonable assurance," there is no need to use the term

"reasonable expectation" in the specific standards.

EPA requires that cumulative releases of radioactivity to the environment

be evaluated on the basis of "performance assessments." This concept already

is built into the structure of Part 60. As discussed previously, however, the

Commission is proposing an addition to §60.21 which would specifically require

a license application to incorporate the results of analyses, as stated by EPA,

in an overall probability distribution of cumulative releases to the extent

practicable.

The individual and groundwater protection requirements of the EPA

standards refer to "undisturbed performance" of a disposal system, where

"undisturbed performance" is defined to mean "the predicted behavior of a

disposal system, including consideration of the uncertainties in predicted

behavior, if the disposal system is not disrupted by human intrusion or the
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occurrence of unlikely natural events." The Commission considers undisturbed

performance, as defined by EPA, to be equivalent to performance in the absence

of "unanticipated processes and events," as currently defined in Part 60. The

Commission-is proposing to use the current Part 60 terminology rather than

introduce a new term from the EPA standards.

§60.113 Performance of particular barriers after' permanent closure.

Section 60.113 specifies performance objectives for individual barriers of

a geologic repository, and permits the Commission to approve or specify

specific numerical requirements on a case-by-case basis. The Commission

considers that §60.113 clearly requires use of both engineered and natural

barriers. Nevertheless, in order to avoid any possible confusion regarding the

provisions of §60.113(b), the Commission proposes to add additional clarifying

language to this section making it clear that 'a repository must incorporate a

system of multiple barriers, both engineered and natural. (See the preceding

discussion In Section III regarding the EPA assurance requirements -

specifically 40 CFR 191.14(d).)

Paragraph (b)(1) of §60.113 now refers to "any generally applicable

environmental standard for radioactivity established by the Environmental

Protection'Agency."' The Commission proposes to replace this wording with a

direct reference to the overall system performance objectives of §60.112.

§60.114 Institutional control.

The Commission proposes to add a new §60.114 to Part 60 to clarify its

views regarding reliance on institutional controls. (See the preceding

discussion in-Section III regarding 40 CFR 191.14(a).)

§60.115 Release limits for overall system performance objectives.

The Commission proposes that the table of release limits (and accompanying

notes) in Appendix A of the EPA standards be added to Part. 60 in a new §60.115.

§60.122 Siting criteria.

Part 60 contains provisions related to-the presence of economically

valuable mineral resources at-a repository site. Part 60 does not, however,
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address deposits of materials which, though of limited economic value, are not

reasonably available from other sources. Because the economic value of

materials could change in the future, the Commission proposes to add an

additional potentially adverse condition to Part 60 related to significant

concentrations of material that is not reasonably available from other sources.

EPA used the term "widely available." The Commission believes that an

additional consideration - the practicality of obtaining materials from

alternative sources - is also germane, and the Commission is therefore

proposing the phrase "reasonably available" for this potentially adverse

condition. (See also the preceding discussion in Section LII regarding

40 CFR 191.14(e).)

§60.144 Monitoring after permanent closure.

Part 60 currently 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 likelihood that

post-closure monitoring of the underground facility would degrade repository

performance. The Commission proposes to add a new §60.144 to Part 60 which

would require post-closure monitoring of repository characteristics provided

that such monitoring can be expected to provide material confirmatory

information regarding long-term repository performance and provided that the

means for conducting such monitoring will not degrade repository performance.

(See the preceding discussion in Section III regarding 40 CFR 191.14(b).)

Environmental Imoact

Pursuant to Section 121(c) of the Nuclear Waste Policy Act of 1982, this

proposed rule does not require the preparation of an environmental impact

statement under section 102(2)(C) of the National Environmental Policy Act of

1969 or any environmental review under subparagraph (E) or (F) of section

102(2) of this Act.

PaDerwork Reduction Act Statement

The information collection requirements contained in this proposed rule

are of limited applicability and affect fewer than ten respondents. Therefore "
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Office of Management and Budget clearance is not required pursuant to the

Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.).

Regulatory Flexibility Act Certification -

In accordance with the Regulatory Flexibility Act of 1980 (5 U.S.C.

605(b)), the Commission certifies that this rule, if adopted, will not have a

significant economic impact on a substantial number of small entities. The

only entity subject to regulation under this rule is the U.S. Department of

Energy, which does not fall within the scope of the definition of "small

entities" set forth in the Regulatory Flexibility Act.

List of Subjects in 10 CFR Part 60

High-level waste, Nuclear power plants and reactors, Nuclear materials,

Penalty, Reporting and recordkeeping requirements, Waste treatment and

disposal.

Backfitting Requirements

The provisions of 10 CFR 50.109 on backfitting do not apply to this

rulemaking because the rule is not applicable to production and utilization

facilities licensed under 10 CFR Part 50.

For the reasons set out in the preamble and under the authority of the

Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974,

as amended, the Nuclear Waste Policy Act of 1982, and 5 U.S.C. 553, the NRC is

proposing to adopt the following amendments to 10 CFR Part 60.

PART 60'-- DISPOSAL OF-HIGH-LEVEL'RADIOACTIVE

WASTES IN GEOLOGIC REPOSITORIES

1. The authority citation for-Part 60 continues to read as follows:

Secs. 51, 53, 62, 63, 65, 81, 161, 182, 183, 68 Stat. 929, 930, 932, 933, 935,
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948, 953, 954, as amended (42 U.S.C. 2071, 2073, 2092, 2093, 2095, 2111, 2201,

2232, 2233); secs. 202, 206, 88 Stat. 1244, 1246 (42 U.S.C. 5842, 5846); secs.

10 and 14, Pub. L. 95-601, 92 Stat. 2951 (42 U.S.C. 2021a and 5851); sec. 102,

Pub. L. 91-190, 83 Stat. 853 (42 U.S.C. 4332); sec. 121, Pub. L. 97-425, 96

Stat. 2228 (42 U.S.C. 10141).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),

60.71 to 60.75 are issued under sec. 161o, 68 Stat. 950, as amended (42

U.S.C. 2201(o)).

2. Section 60.2 is amended by revising the definitions of "accessible

environment" and "controlled area" and by adding seven new definitions in

alphabetical order as follows:

60.2 Definitions.
* * * * *

"Accessible environment" means: (1) the atmosphere, (2) land surfaces,

(3) surface waters, (4) oceans, and (5) all of the lithosphere that is beyond

the controlled area.
* * * * *

"Active institutional control" means: (1) controlling access to a

disposal site by any means other than passive institutional control, (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.
* * * * *

"Community water system" means a system for the provision to the public of

piped water 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.
* * * * *

"Controlled area" means: (1) a surface location, to be identified by

passive institutional controls, that encompasses no more than 100 square

kilometers and extends horizontally no more than five kilometers in any
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direction from the outer boundary of the underground facility, and (2) the

subsurface underlying such a surface location.
* .* * *f *

"Passive institutional control" means: (1) permanent markers placed at a

disposal 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 disposal system.
* ,* * * *

"Significant source of groundwater" means: (1) an aquifer 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 a

transmissivity greater than 200 gallons per day per foot, provided that any

formation or part of a formation included within the source of groundwater has

a hydraulic conductivity greater than 2 gallons per day per square foot; and

(iv) is capable of continuously yielding at least 10,000 gallons per day to a

pumped or flowing well for a period of at least a year; or (2) an aquifer that

provides the primary source of water for a community water system as of

November 18, 1985.
* * * *t *

"Special source of groundwater" means those Class I groundwaters

identified in accordance with the Environmental Protection Agency's

Ground-Water Protection Strategy published in August 1984 that: (1) are within

the controlled area encompassing a disposal system or are less than five

kilometers beyond the controlled area; (2) are supplying drinking water for

thousands of persons as of the date that the Department chooses a location

within that area for detailed characterization as a potential site for a

disposal system (e.g., In accordance with Section 112(b)(1)(B) of the NWPA);

and (3) are irreplaceable in that no reasonable alternative source of drinking

water is available to that population.
*t * * *f*

"Transmissivity" means the hydraulic conductivity integrated over the

saturated thickness of an underground formation. The transmissivity of a

series of formations is the sum of the individual transmissivities of each

formation comprising the series.
* *
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"Uranium fuel cycle" means the operations of milling of uranium ore,

chemical conversion of uranium, isotopic enrichment of uranium, fabrication of

uranium fuel, generation of electricity by a light-water-cooled nuclear power

plant using uranium fuel, and reprocessing of spent uranium fuel, to the extent

that these directly support the production of electrical power for public use

utilizing nuclear energy, but excludes mining operations, operations at waste

disposal sites, transportation of any radioactive material in support of these

operations, and the reuse of recovered non-uranium special nuclear and

by-product materials from the cycle.
* * * * *

3. Section 60.21 is amended by revising paragraph (c)(1)(ii)(C), adding a

new paragraph (c)(9) and redesignating the existing paragraphs (c)(9) through

(c)(15) as paragraphs (c)(10) through (c)(16).

§60.21 Content of application.
*t * *t * ft

(C) * *

(1) * * *

(ii)

(C) An evaluation of the performance of the proposed geologic repository

for the period after permanent closure, assuming anticipated processes and

events, giving the rates and quantities of releases of radionuclides to the

accessible environment as a function of time; and a similar evaluation which

assumes the occurrence of unanticipated processes and events. In making such

evaluations, estimated values shall be incorporated into an overall probability

distribution of cumulative release to the extent practicable.
ft * * ft

(9) A general description of the program for post-permanent closure

monitoring of the geologic repository.
* r * *
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4. Section 60.51 is amended by revising paragraph (a)(1) to read as

follows:

§60.51 License amendment for-'permanent closure.

(a) * * -f'

(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;

(ii) indicate how each parameter will be used to evaluate the expected

performance of the repository; and

(iii)-discuss the length of time over which each parameter should be

monitored to adequately confirm the expected performance of the repository.
* . * f, * *

5. Section 60.52 is amended by designating-current paragraph (c)(3) as

paragraph (c)(4) and by adding a new paragraph (c)(3) as follows:

§60.52 Termination of license.
ft ft - t . ft f

(c)

(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

ft . . * .t ft -

6. Section 60.101 is amended by revising paragraph (a)(2) to read as

follows:
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§60.131 Puroose and nature of findings.

(a) * * *

(2) While these performance objectives and criteria are generally stated

in 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 is 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 uncertainties.

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 is reasonable assurance, making allowance for the

time period, hazards, and uncertainties involved, that the outcome will be in

conformance with those objectives and criteria. 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. Demonstration of

compliance with the performance objectives of §60.112 will also involve

predicting the likelihood and consequences of events and processes that may

disturb the repository. Such predictions may involve complex computational

models, analytical theories and prevalent expert judgment. Substantial

uncertainties are likely to be encountered and sole reliance on numerical

predictions to determine compliance may not be appropriate. In reaching a

determination of reasonable assurance, the Commission may supplement numerical

analyses with qualitative judgments including, for example, consideration of

the degree of diversity or redundancy among the multiple barriers of a specific

repository.
* * * * *
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7. In section 60.111, paragraph (a) is revised to read as follows:

§60.111 Performance of the geologic repository operations area through

permanent closure.

(a) Protection against radiation exposures and releases of radioactive

material. The geologic repository operations area shall be designed so that

until permanent closure has been completed:

(1) The annual dose equivalent to any member of the public outside the

geologic repository operations area, resulting from the combination of (i)

discharges of radioactive material and direct radiation from activities at the

geologic repository operations area and (ii) uranium fuel cycle operations,

shall not exceed 25 millirems to the whole body, 75 millirems to the thyroid,

and 25 millirems to any other critical organ.

(2) Radiation exposures and radiation levels, and releases of radioactive

materials to unrestricted areas, will at all times, including the

retrievability period of §60.111(b). be maintained within the limits specified

in Part 20 of this chapter.
* * ' -* *' *

8. Section 60.112 is revised to read as follows:

§60.112 Overall system performance objective for the geologic repository

after permanent closure.

The geologic setting shall be selected and the engineered barrier system

and the shafts, boreholes and their seals shall be designed:

(a) So that, for 10,000 years following permanent closure, cumulative

releases of radionuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall:

(1) Have a likelihood of less than one chance in 10 of exceeding the

quantities calculated in accordance with §60.115.

(2) Have a likelihood of less than one chance in 1,000 of exceeding ten

times the quantities calculated in accordance with §60.115.



-8

(b) So that for 1,000 years after permanent closure, and in the absence of

unanticipated processes and events, the annual dose equivalent to any member of

the public in the accessible environment does not exceed 25 millirems to the

whole body or 75 millirems to any critical organ. For the purpose of applying

this paragraph, all potential pathways from the geologic repository to people

shall be considered, including the assumption that individuals consume 2 liters

per day of drinking water from any significant source of groundwater outside of

the controlled area.

(c) So that for 1,000 years after permanent closure, and in the absence of

unanticipated processes and events:

(1) Except as provided in paragraph (c)(2) of this section, the

radionuclide concentrations averaged over any year in water withdrawn from any

portion of a special source of groundwater do not exceed:

(i) 5 picocuries per liter of radium-226 and radium-228;

(ii) 15 picocuries per liter of alpha-emitting radionuclides (including

radium-226 and radium-228 but excluding radon); or

(iii) the combined concentrations of radionuclides that emit either beta

or gamma radiation that would produce an annual dose equivalent to the total

body or any internal organ greater than 4 millirems per year if an individual

consumed 2 liters per day of drinking water from such a source of groundwater.

(2) If any of the average annual radionuclide concentrations existing in a

special source of groundwater before construction of the geologic repository

operations area already exceed the limits in paragraph (c)(1) of this section,

the increase, caused by the geologic repository, in the existing average annual

radionuclide concentrations in water withdrawn from that special source of

groundwater does not exceed the limits specified in paragraph (c)(1) of this

section.
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9. In section 60.113, paragraph (b)(1) is revised and a new paragraph (d)

Is added to read as follows:

§60.113 Performance of particular barriers after permanent closure.
* * f tf

(b)

(1) The'overall system performance objectives of §60.112.

(d) Notwithstanding the provisions of paragraph (b) of this section, the

geologic repository shall incorporate a system of multiple barriers, both

engineered and natural.

10. A new §60.114 is added to read as follows:

§60.114 Institutional control.

Neither active nor passive institutional control shall be deemed to assure

compliance with the overall system performance objectives set out at §60.112

for more than-100 years after permanent closure. However, the effects of

institutional control may be considered in assessing, for purposes of that

section, the likelihood and consequences of processes and events affecting the

geologic setting.

11. A new §60.115 is added to read as follows:

§60.115 Release limits for overall system performance objective.

The following table shall be used to make the calculations referred to in

paragraph (a) of §60.112.
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TABLE 1 --RELEASE LIMITS FOR OVERALL SYSTEM PERFORMANCE OBJECTIVE

(Cumulative Releases to the Accessible Environment

for 10,000 Years After Disposal)

Radionuclide Release Limit per
1000 MTHM or other unit
of waste (see Notes)
(curies)

Americium-241 or 243

Carbon-14 - - - - -

Cesium-135 or 137 -

Iodine-129 - - - - -

Neptunium-237 - - -

Plutonium-238, 239,

Radium-226 - - - - -

Strontium-90 - - - -

Technetium-99 - - -

Thorium-230 or 232 -

Tin-126 - - - - - -

24(

_ _

_ _

_ _

_ _

D or
_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

242
_ _

_ _

_ _

_ _

_ _

- - - - - - - - - - - - - - 100

- - - - - - - - - - - - - - 100

- - - - - - - - - - - - - - 1000

- - - - - - - - - - - - - - 100

- - - - - - - - - - - - - - 100

- - - - - - - - - - - - - - 100

_ - - - - - - - - - - - - - 100

- - - - - - - - - - - - - - 1000

… - - - - - - - - - - - - - 10000

- - - - -_ -- - - - - - 10

- - - - - - - - - - - - - - 1000

'38 - - - - - - - - - - - - 100

-jI"

Uranium-233, 234, 235, 236 or 2

Any other alpha-emitting radionuclide

with a half-life greater than 20 years - - - - - - - - -

Any other radionuclide with a half-life greater

than 20 years that does not emit alpha particles - - - -

100

1000
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Application of Table 1

NOTE 1: Units of Waste. The Release Limits in Table 1 apply to the

amount of wastes in any one of the following:

(a) an amount of spent nuclear fuel containing 1,000 metric tons of heavy

metal (MTHM) exposed to a burnup between 25,000 megawatt-days per metric ton of

heavy metal (MWd/MTHM) and 40,000 MWd/MTHM;

(b) the high-level radioactive wastes generated from reprocessing each

1,000 MTHM exposed to a burnup between 25,000 MWd/MTHM and 40,000 MWd/MTHM;

(c) each 100,000,000 curies of gamma or beta-emitting radionuclides with

half-lives greater 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

radioactive waste in accordance with part (B) of the definition of-high-level

waste in the Nuclear Waste Policy Act (NWPA));

(d) each 1,000,000 curies of other radionuclides (i.e., gamma or

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 5 or with

materials that are identified by the Commission as high-level waste in

accordance with part (B) of the definition of high-level waste in the NWPA); or

(e) an amount of transuranic (TRU) wastes containing one million curies of

alpha-emitting transuranic radionuclides with half-lives greater than 20 years.

NOTE 2: Release Limits for Specific Disposal Systems. To develop Release

Limits for a particular disposal system, the quantities in Table 1 shall be

adjusted for the amount of waste included in the disposal system compared to

the various units of waste-defined in Note l. For example:

(a) If a particular disposal system contained the high-level wastes from

50,000 MTHM, the Release Limits for that system would be the quantities in

Table 1 multiplied by 50 (50,000 MTHM divided by 1,000 MTHM).

(b) If a particular disposal system contained three million curies of

alpha-emitting transuranic wastes, the Release Limits for that system would be
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the quantities in Table 1 multiplied by three (three million curies divided by

one million curies).

(c) If a particular disposal system contained both the high-level wastes

from 50,000 MTHM and 5 million curies of alpha-emitting transuranic wastes, the

Release Limits for that system would be the quantities in Table 1 multiplied by

55:

50,000 MTHM 5,000,000 curies TRU
…________ +- ------- - = 55

1,000 MTHM 1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different Burnup. For

disposal systems containing reactor fuels (or the high-level wastes from

reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or

greater than 40,000 MWd/MTHM, the units of waste defined in (a) and (b) of Note

1 shall be adjusted. The unit shall be multiplied by the ratio of 30,000

MWd/MTHM divided by the fuel's actual average burnup, except that a value of

5,000 MWd/MTHM may be used when the average fuel burnup is below 5,000 MWd/MTHW%,.,/

and a value of 100,000 tlWd/MTHM shall be used when the average fuel burnup is

above 100,000 MWd/MTHM. This adjusted unit of waste shall then be used in

determining the Release Limits for the disposal system.

For example, if a particular disposal system contained only high-level

wastes with an average burnup of 3,000 MWd/MTHM, the unit of waste for tnat

disposal system would be:

(30,000 MWd/MTHM)
1,000 MTHM X -- …------------ = 6,000 MTHM

( 5,000 MWd/MTHM)

If that disposal system contained the high-level wastes from 60,000 MTHM

(with an average burnup of 3,000 MWd/MTHM), then the Release Limits for that

system would be the quantities in Table 1 multiplied by ten:

60,000 MTHM
-____------ = 10

6,000 MTHM
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which is the same as:

60,000 MTHM ( 5,000 MWd/MTHM)-
-X -- 10

1,000 MTHM (30,000 MWd/MTHM)

NOTE 4: Treatment of Fractionated High-Level Wastes. -In some cases, a

high-level waste stream from reprocessing spent nuclear fuel may have been (or

will be) separated into two or-more high-level waste components destined for

different disposal systems. In such cases, the implementing agency may allocate

the Release Limit multiplier (based upon the original MTHM and the average fuel

burnup of the high-level waste stream) among the various disposal systems as it

chooses, provided that the total Release Limit multiplier used for that waste

stream at all of its disposal systems may not exceed the Release Limit

multiplier that would be used if the entire waste stream were disposed of in

one disposal system.

NOTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHM.

In some cases, the records associated with particular high-level waste streams

may not be adequate to accurately determine the original metric tons of heavy

metal in the reactor fuel that created the waste, or to determine the average

burnup chat the fuel was exposed to. If ...e 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 shall no longer be used. Instead, the units of waste

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

burnup, then the calculations described in previous Notes will be conducted

using the values that result in the smallest Release Limits, except that the

Release Limits need not be smaller than those that would be calculated using

the units of waste defined in (c) and (d) of Note 1.
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NOTE 6: Use of Release Limits to Cetermine Ccmpliance witn §60.112(a).

Once release limits for a particular system have been determined in accordance

with Notes 1 through 5, these release limits shall be used to determine

compliance with the requirements of §60.112(a) as follows. In cases where a

mixture of radionuclides is projected to be released to the accessible

environment, the limiting values shall be determined as follows: For each

radionuclide in the mixture, determine the ratio between the cumulative release

quantity projected over 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The sum of such ratios for all

the radionuclides in the mixture may not exceed one with regard to

§60.112(a)(1) and may not exceed ten with regard to §60.112(a)(2).

For example, if radionuclides A, B, and C are projected to be released in

amounts Q0a Qb' and Qc$ and if the applicable Release Limits are RL , RLb, and

RLCP then the cumulative releases over 10,000 years shall be limited so that

the following relationship exists:

Qa Qb Qc
+ + 1

RLa RLb RLc



45

12. In section 60.122, paragraph (c) is amended by redesignating the

current paragraphs (c)(18) through (c)(21) as paragraphs (c)(19) through

(c)(22) and by adding a new paragraph (c)(18) to read as follows:

§60.122 Siting criteria.
* * * * *

(c) * * *

(18) The presence of significant concentrations of any naturally-occurring

material that Is not reasonably available from other sources.
* * * * *

13. A new §60.144 is added to read 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 repository

performance, provided that the means for conducting such monitoring will not

degrade repository performance. This program shall be continued until

termination of a license.

Dated at Washington, D.C. this day of 1986.

For the Nuclear Regulatory Commission.

Samuel J. Chilk,

Secretary of the Commission
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 191

IAH-FRL 2570-31

Environmental Standards for the
Management and Disposal of Spent
Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY The Environmental Protection
Agency (EPA) is promulgating generally
applicable environmental standards for
the management and disposal of spent
nuclear fuel and high-level and
transuranic radioactive wastes. The
standards apply to management and
disposal of such materials generated by
activities regulated by the Nuclear
Regulatory Commission (NRC) and to
disposal of similar materials generated
by atomic energy defense activities
under the jurisdiction of the Department
of Energy (DOE). These standards have
been developed pursuant to the
Agency's authorities and responsibilities
under the Atomic Energy Act of 1954. as
amended; Reorganization Plan No. 3 of
1970 and the Nuclear Waste Policy Act
of 1982L

Subpart A of these standards limits
the radiation exposure of members of
the public from the management and
storage of spent fuel or high-level or
transuranic wastes prior to disposal at
waste management and disposal
facilities regulated by the NRC. Subpart
A also limits the radiation exposures to
members of the public from waste
emplacement and storage operations at
DOE disposal facilities that are not
regulated by the NRC.

Subpart 9 establishes several
different types of requirements for
disposal of these materials. The primary
standards for disposal are long-term
containment requirements that limit
projected releases of radioactivity to the
accessible environment for 10.000 years
after disposal. These release limits
should insure that risks to future
generations from disposal of these
wastes will be no greater than the risks
that would have existed if the uranium
ore used to create the wastes had not
been mined to begin with. A set of six
qualitative assurance requirements is an
equally important element of Subpart B
designed to provide adequate
confidence that the containment
requirements will be met. The third set
of requirements are limitations on
exposures to individual members of the
public for 1.000 years after disposaL

Finally, a set of ground water protection
requirements liMits radionuclide
concentrations for 1.000 years after
disposal in water withdrawn from mod
Class I ground waters to the
concentrations allowed by the Agencys
interim drinking water standard (unless
concentrations in the Class I ground
waters already exceed the lirnits in 40
CFR Part 141. in which case this sd of
requirements would limit the increases
in the radionuclide concentrations to
those specified in 40 CFR Part 1413.
Subpart B also contains informational
guidance for implementation of the
disposal standards to clarify the
Agency's intended application of thes
standards, which address a time frame
without precedent in environmental
regulations. Although disposal of these
materials in mined geologc repowiworws
has received the most attention. He
disposal standards apply to disposal by
any method, except disposal drectly
into the oceans or ocean sediments

This notice describes the final rule
that the Agency developed after
considering the public comments
received on the proposed rule pubshed
on December 29 1982 and the
recommendations of a technical revi*ew
conducted by the Agency's Scien
Advisory Board (SAD). The major
comments received on the proposed
standards are summarized together with
the Agency s responses to thenm.
Detailed responses to all the comments
received are discussed in the Reqpose
to Comments Document prepared for
this final rule.
vaTE: These standards shall be
promulgated for purposes of judicial
review at 100 p.m. eastern time cm
October3 198.S These standards shall
become effective on November I& 1985.
AOORESnS: Background Infornationt-
The technical information considered in
developing this rule. including risk
assessments of disposal of these wastes
in mined geologic repositories. is
summarized in the Background
Information Document (BID) for 40 CFR
Part 191. EPA 520/1-85-023. Single
copies of both the BID and the Response
to Comments Document, as available.
may be obtained from the Program
Management Office (ANR-458L Office
of Radiation Programs. Environmental
Protection Agency. Washington. DC
2048&. telephone number (703) 5S7-35L

Docket-Docket Number R-0-3
contains the rulemaking record for 40
CFR Part 191. The docket is available for
inspection between a am. and 4 pmL 4X

weekdays in the West Tower Lobby.
Gallery 1. Central Docket Section. 41 M
Street. SW. Washington. DC. A

reasonable fee may be charged for
copying
FOR FURTHER INFORMATION CONTACT.
Dan Egan or Ray Clark. Criteria and
Standards Division (ANR-460). Office of
Radiation Programs. Environmental
Protection Agency. Washington. DC

0460: telephone number (703) 557-8810.
SUPPLEMENTARY INFORMATION:
Fissioning of nuclear fuel in nuclear
reactors creates a small quantity of
highly radioactive materials. Virtually
al of these materials are retained in the
spent" fuel elements when they are

removed from the reactor. If the fuel is
then reprocessed to recover unfissioned
uranium and plutonium. most of the
radioactivity goes into acidic liquid
wastes that will later be converted into
various types of solid materials. These
h*hly radioactive liquid or solid wastes
frm reprocessing spent nuclear fuel
have traditionally been called "high-
level wastes." If it is not to be
rprocessed. the spent fuel itself
becomes a waste. The nuclear reactors
operated by the nation's electrical
utilities currently generate about 2.000
metric tons of spent fuel per year. The
relatively small physical quantity of
these wastes is apparent when
=mpared to the chemically hazardous
wastes regulated under the Resource
Conservation and Recovery Act which
are produced at a rate of about
180000 metric tons per year.

Although they are produced in small
quantities, proper management and
disposal of high-level wastes and spent
nuclear fuel are essential because of the
inherent hazard of the large amounts of
radioactivity they contain. Spent fuel
from commercial nuclear power reactors
contains about 1.6 billion curies of
radionuclides with half-lives greater
than 20 years. Over the next decade. this
inventory is projected to grow at a rate
of about 300 million curies per year from
reactors currently licensed to operate.
Ikst of this spent fuel is currently
stored at reactor sites. Reprocessing
reactor fuel used for national defense
activities has produced about 700
million curies of radionuclides with half-
Bms greater than 20 years. Most of
thse wastes are stored in various liquid
and solid forms on three Federal
reservations in Idaho. Washington. and
South Carolina.

In addition, a wide variety of wastes
cintaminated with man-made
radionuclides heavier than uranium
have been created by various processes.
Mosdly from the atomic energy defense
activites conducted by the DOE and its
pedecessor agencies (the Atomic
Energy Commission and the Energy
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Research and Development .

Administration). These wastes am
usually called "transuranic" wastes.
Most of them are stored at Federal
reservations in Idaho. Washington. New
Mexico. and South Carolina.
National Programs for Disposal of These
Wastes

Since the Inception of the nuclear age
In the 19J0s. the Federal government
has assumed ultimate responsibility for
the care and disposal of these wastes
regardless of whether they are produced
by commercial or national defense
activities. In October 197. President
Ford ordered a major expansion of the
Federal program lo demonstrate a
,watanent disposal method for high.
level wastes The Agency was directed
to develop generally applicable
environmental stands to govern the
management and disposal ot these
wastes as part of this Initiative. Among
EPA's first activities In response to this
directive were a series of public
workshops conducted in t977 and 1976
to better understand the various public
concerns and technical issues
associated with radioactive waste
disposaL.

In 1981. the DOE after completing a
comprehensive programmatic

* environmental impact statement.
decided to focus the national program
on disposal in mined geologic
repositories (46 FR 2677). In 1982.
Congress passed the Nuclear Waste
Policy Act thenceforth designated
'NWPAJ. which President Reagan
signed Into law on January 7. 1983 The
NWPA contains several provisions that
are relevant to this rulemaking. Frst, It
affirmed the DOEs 1981 decision that
mined repositories should receive
primary emphasis in the national
program, although research on some
other technologies would be continued.
Second. it established formal procedures
regarding the evaluation and selection
of sites for geologic repositories.
including steps for the interaction of
affected States and Indian tribes with
the Federal Government regarding site
selection decisions. Third. the NWPA
levied a fee on utilities that generate
electrical power with nuclqar reactors in
order to pay for Federal management
and disposal of their spent fuel or high-
level wastes. Fourth. the NWPA
reiterated the existing responsibilities of
the Federal agencies involved in the
national program to develop mined
geologic repositories, and it assigned
some additional tasks regarding site
evaluation. Finally. the Act provided a
timetable for several key milestones tha1
the Federal agencies were to meet in
carrying out the program

,1., ,^

Section 121 of the NWPA reitented
the Agency's responsibility for
developing the overall framework of
requirements needed to assure
protection of public health and the
environment, in accordance with the
Agency's authorities under the Atomic
Energy Act of 1954 and Reorganization
Plan Number 3 of 1970. Sectiqia 121 also
called for the Agency to promulgate
these standards by January 7.1984. The
Agency did not meet this deadline. On
February 8. 1985. the Natural Resources
Defense Council and four other
environmental interest roups filed suit
to bring about compliance with the
NWPA mandate. This litigation was
settled by the Agency and the plantiffs

-agreeing to a cownsent order requiring
promulgation not later than August 15
1985 The generally applicable.
environmental standards promulgated
by this notice satisfy the terms of thils
consent order. However, they also
represent the culmination of an effort
that began almost tine years ago and
that has Included frequent interactions
with the public to help formulate
standards responsive to the concerns
about disposal of these dangerous
materials.
Objective and Implementation of the
Standards

In developing the standards for
disposal of spent nuclear fuel and high.
level and transuranic radioactive
wastes, the Agency has carefully
evaluated the capabilities of mined
geologic repositories to Isolate the
wastes from the environment. Because
such repositories are capable of
performing so welt It has been possible
to choose containment requirements
that will provide exceptionally good
protection to current and future
populations for at least 10.000 years
after disposal. In fact. EPA's analyses
Indicate that the small residual risks
allowed by the disposal standards
would be comparable to the risks that
future populations wrould have been
exposed to if the uranium ore used to
p roduce the high Icvel wastes had not
een mined !o begin with. The Agency

spe~ru>csliy the s4ney mstlmala dia
compli nce with the disposal standards would
allow no more than lJOO premature draths from
cancer in the first mixt yeast after disposal of the
high-level wastes 1mmn t1W metric tmo ad Mati
-hl an aveme o som than one prniaiumm
deatb sxery ton yesar A this residual risk level Is
wfevmd h the Iolowing discussioe. It should ba
remembered that it a specte mtcuittl tahsr
Is preaunly intended as a tood for compautg risk
t l seva should nt( be considered alwbjk
projection of the 'resr number of helth effects
resuling from compliance with the disposal
standatn

believes that achieving this protection
should not significantly Increase the cost
or difficulty of carrying out the national
program for disposing of the wastes
from commercial nuclear power plants.
In addition. the containment
requirements In the final rule are
complemented by six qualitative
assurance requirements designed to
provide confidence that the containment

* requirements will be met, given the
substantial uncertainties Inherent In
predictions of systems performance over
10.000 years. Because of this
comprehensive framework. the Agency
Is confident that the national program to
dispose of these wastes will be carried
out with exceptional protection of public
health and the environment.

The Nuclear Regulatory Commission
(NRC) and the DOE are responsible for
implementing these standards. The NRC
has already promulgated procedural and
technical requirements in 10 CFR Part 60
for disposal of high-level wastes In
mined geologic repositories (48 FR
13971. 4 FR 28194). lbe NRC will obtain
compliance with 40 CFR Part 191 for
disposal of all high-level wastes by
issuing licenses to the DOE in
accord nce with 10 CFR Pert 00 at
various steps in the construction and
operation of a repository. The NWPA
directs the DOE to select a number of
potential sites for geologic repositories.
successively reducing this set of
alternatives from five to three to one. In
consultation with affected States and
Indian Tribes and with participation by
the public hi key steps in the selection

* process. The DOE will accomplish this
through use of mite selection guidelines
(10 CFR Part 960) that it has developed
in accordance with section lIz of the
NWVPA. Both NRC's 10 CFR Part W0 and
DOE's 10 CFR Part 960 incorporate the
standards the Agency Is-promulgating
.today as the overall performance
requirements for a geologic repository.
Both of these other rules were designed
in concert with EPA's ongoing
development of 40 CFR Part 191.
However. both the NRC and DOE must
now review these regpiatlons to
determine what specific changes will be
needed to properly implement the final
version of 40 CFR Part 191.
Review of the Proposed Standards

On December 29.1982. shortly before
' the NWPA was'enacted. the Agency

published 40 CFR Part 191 for public
review (47 FR 581901 and asked that
comments be received by May Z 1963.
Eighty-three substantive replies were
received from a broad spectrum of
private citizens, public interest groups.
members of the scientifin community.

V
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representatives of industry, and State
and Federal agencies. These responses
contained information and
recommendations regarding seven
issues on which the Agency sought
further public comment (48 FR 21646).
Questions concerning these issues were
directed to all of the witnesses at two
public hearings held during May 1983 in
Washington. D.C. and in Denver (48 FR
13444). Copies of these questions were
also sent to all those who responded to
the initial request for comment, and the
availability of these questions was
announced in the Federal Register (48
FR 2168). The comment period was
then held open unti; june 20 1983. to
receive responses to these additional
questions. Responses to major
comments-including all those
specifically highlighted for public
review-are summarized below.
Detailed responses to the full range of
comments received is described in the
Response to Comments Document
prepared for the final rule.
Review of the Technical Basis of the
Standards

In parallel with this public review and
comment the Agency conducted an
independent scientific review of the
technical basis for the proposed 40 CFR
Part 19t through a special Subcommittee
of the Agency's Science Advisory Board
(SAB) (48 FR S09). This Subcommittee
held nine public meetings from January
18 1983. through September 21. 1983
and prepared a final report that was
transmitted on February 17.1984. While
finding that the Agency had generally
prepared comprehensive and
scientifically competent technical
analyses to support the proposed
standards, the SAO review developed 48
findings and recommendations
regarding specific improvements in the
technical analyses and in the standards
themselves. Since many of the SAB
recommendations were to be considered
in developing the final rule, the Agency
sought public comment on the
information and recommendations
presented in the final SAS report (49 FR
19G(M).

Most of the SAB recommendations
involve specific details of the technical
assessments and judgments the Agency
miade in developing these standards
After evaluating the public comments
received on the SAB report. the Agency
agrees with almost all of the SAB's
technical recommendations and has
made corresponding changes in the
technical basis of the final rule. A few of
the Subcommittee's recommendations
have implications that involve broader
policy judgments. These
recommendations have been treated as

part of the public comment record and
are described below as the major
comments on the proposed 40 CFR Part
191 are discussed. A complete
itemization of the Agency's responses to
each of the findings and
recommendations of the SAB is
contained in the Response to Comments
Document, together with a synopsis of
the public comments on the SAB report.
Summary of the Final Rule

The rule being promulgated today
establishes generally applicable
environmental standards for the
management and disposal of spent
nuclear fuel, high-level radioactive
wastes, and transuranic radioactive
wastes. The final rule differs in a
number of ways from the proposed rule
because of changes the Agency has
made in response to public comments
and in response to the recommendations
of the technical review by the Agency's
Science Advisory Board. This section
provides an overview of the major
provisions of the final rule, and changes
from the proposed rule are noted. More
detail on many of these provisions is
provided later as part of the discussion
of the comments considered in
development of 40 CFR Part 191. The
final rule:

(1) Applies to management and
disposal of spent nuclear fuel, high-level
radioactive wastes as defined by the
NWPA. and transuranic wastes
containing more than 100 nanocuries per
gram of alpha-emitting transuranic
isotopes, except for wastes that either
the NRC or the Administrator
determines do not need the degree of
isolation required by this rule. IThe
proposed rule applied to spent nuclear
fuel. high-level wastes exceeding a
specific set of concentration limits, and
to transuranic wastes containing more
than 100 nanocuries per gram.)

(2) Through Subpart A. "Standards for
Management and Storage." establishes
limits on annual doses to members of
the public of 25 millirems to the whole
body. 75 millirems to the thyroid, and ZS
millirems to any other organ from
exposures associated with management.
storage. and preparation for disposal of
any of these materials at facilities
regulated by the NRC. These limits
apply to the combined exposures from
all NRC-licensed facilities covered by
this Part or 40 CFR Part 190. the
Agency's standards for the commercial
uranium fuel cycle. Subpart A also limits
annual doses to members of the public
from management and storage
operations at DOE disposal facilities
that are not regulated by the NRC to 25'
millirems to the whole body and 75
millirems to any other organ. (The

proposed rule applied to the combin g"
exposures from operations regulated 2
40 CFR Part 190. waste management
storage operations regulated by the NRC
or Agreement States, and waste
management and storage operations
conducted at all DOE facilities.) Subpart
A also contains a provision that allows
the Administrator to issue alternative
standards for waste management and
storage operations at DOE disposal
facilities that are not regulated by the
NRC. (The proposed rule contained a
provision to allow the implementing
agency, either the NRC or the DOE. to
grant variances for unusual operating
conditions.)

(3) Establishes several sets of
requirements for disposal of these
wastes through Subpart B. "Standards
for Disposal." Ihe primary standards
are containment requirements that limit -
projected releases of radioactivity to the
accessible environment for 10.000 years
after disposal. Equally important is a set
of six assurance requirements chosen to
provide adequate confidence that the
containment requirements will be met.
In addition. Subpart B of the final rule
includes individualprotection
requirements that limit annual
exposures from the disposal facility to
members of the public in the accessibly
environment to 25 millirems to the
whole body and 75 millirems to any \
organ for 1000 years after disposal. The
Subpart also contains ground water
protection requirements that limit
radioactivity concentrations in water
withdrawn from most Class I ground
waters near a disposal system (as
defined in conjunction with the
Agency's Ground Water Protection
Strategy published in August 1984) for
1,000 years after disposal. Finally'
Subpart B provides guidance for
implementation that indicates how the
Agency intends the various numerical
standards to be applied. (The proposed
rule contained only containment
requirements, assurance requirements.
and procedural requirements. this last
category provided some of the basis for
the "guidance for implementation" in the
final rule.) Major provisions of each of
these sets of requirements include the
following

(a) The containment requirements
(Section 191.13) limit the total projected
release of specific radlonuclides over
the entire 10.000-year period after
disposal. Releases from all expected and
accidental causes are included, except
for releases from conceivable events
that are judged to have an incredibly
small likelihood of occurrence.
Quantitative terms are used to identify
the probabilities of the releases to which
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the containment requirements appI. lv) DisDosal SYStems must use seve SI
however, the final rule acknowledges. different types of bamers. including
that determination of compliance will both engineered and natural ones. to
have to tolerate much larer isolate the wastes trom the environment
uncertainties than would be appropriate to help guard against unexpectedly poor
for short-term estimates and that performance from one type of barrier.
judgments may have to be substituted (v) Sites for disposal systems should
for quantitative predictions in certain be selected to avoid places where
situations. Disposal In compliance with resources have previously beenrmined.
the containment requirements is where there is a reasonable expectation
projected to cause no more than 1.000 of exploration for scarce or easily
premature cancer deaths over the entire accessible resources. or where there is a

0.000-year period from disposal of all significant concentration of any material
existing high-level wastes and most of which Is not otherwise available. IThe
the wastes yet to be produced by wording In the proposed rule would
currently operating reactors-an have ruled out sites with a Significant
avcrage of 0.1 fatality per year. This possibility of being considered for
level of residual risk to future resource exploration In the tuture. The
generations, would be comparable to the final rule revises this requirement to
risks that those generations would have alow use of sites with some resource
faced from the uranium ore used to potential If they have other significant
create the wastes if the are had never advantages compared to potential
been mined. Actual risks will probably alternative sites.)
be significantly less because of the . (vi) Recovery of moat of the wastes
conservative approach called for by the must not be precluded for a reasonable
other parts of Subpart L MThe period after disposal If unforeseen
quantitative probabilities isr the events require ths In the future
proposed rule were an order of -(c) The Individual protection
magnitude saller than those requirements (Section 191.15) limit
incorporated Into the fnal rule. The annual exposures to members of the
release lImits in the final rule are public in the accessible environment
different than those in the proposed rule. rcm the disposal system to 25 millirems
due to changes in EPA's technical to the whole body and 75 millirems to
analyses that were recommended by the any organ. These requirements a pply to.
SAB Subcommittee; however, the level undisturbed performance of the disposal
of residual risk is the same as for the system for>1.00 years after disposal. AUl
proposed rule.) potential pathways of radiation

(b) The assurance requirements exposure from the disposal system to
(Section 191.14) call for cautious steps to' people must be considered. induding the
be taken in disposing of these wastes assumption that Individuals consume all,
because of the inherent uncertainties In of their drinking water (2 liters per day)
selecting and designing disposal from any "significant source of ground
systems that must be very effective for watere located outside the "controlled
more than 10.000 years 17he assurance am" established around a disposal
requirements incorporate the following system. A "significant source" Is
principle: a Identified by several parameters

li) Although active Institutional intended to describe an aquifer
controls, such as guarding and sufficient to meet the needs of a
maintaining a disposal site, should be "community water system" as deflned In
encouraged. they cannot be relied upon the Agency's National Interim Primary
to isolate these wastes from the Drinking Water Regulations (40 CFR
environment for more than 200 years Part 141). (No explicit Individual
after disposal. (Te proposed rule protection requirements were Included
limited reliance to "a few hundred in the proposed rule.)
years" after disposal) (d) The ground water protection

(ii) Disposal systems must be requirements (Section 191.16) limit the
monitored to detect substantial changes concentrations of radioactivity (or the
from their expected performance until increases In concentrations. a
the implementing agency determines preexisting concentrations already
that there are no significant concerns to exceed these limits) in waters
be addressed by firther monitoring. withdrawn from most Class I sources of
(This requirement was not included in ground water near a disposal system to
the proposed rule.). no more than 15 picocuries per liter of

(iii) The sites where disposal systems alpha-emitting radionuclides (includt
ae located must be Identified by - no more than 5 picocuris per liter of
permanent markers. widespread radiumz220 and radiumz-228 but
records. and other passive institutional excluding radon) and to no mr than
controls to warn future generstions of the combined concentrations of
the dangers and location of the wastes. radionucliderthat emit either beta or

gamma radiation that would produce an
annual dose equivalent to the totl body
or any internal organ greater than 4
millirems If individuals consumed a.n of
their drinking water from that source of
ground water. These concentration
limits are similar to those set in 40 CFR
Part 141 for community watet systems.
Like the individual protection
requirements, the ground water
protection requirements appl to
undisturbed behavior of the disposal
system for a period of 1.M0O years after
disposal. (No explicit ground water
protection requirements were Included
in the proposed rule.)
* (e) Section 191.17 of the fial rule

establishes minimum procedural
requirements that the Administrator
must follow if additional information
considered in the future indicates that It
would be appropriate to modify any
portion of the disposal Standad
through further rulemaking (No seinflr
provision was Included in the proposed

(f) The "guidance for implementation"
included as Appendix B to the final rule
describes certain analytical approache
and assumptions tough which the
Agency intends the various longterm
numerical standards of Subpart B to be
applied. This guidance Is particularty
Important because there are oo
precedents for the implementation of

such bong-term envIrontental
tandr. ch will
consideration of eotenve ainalytial
projections of disposal ys teb
performance. nbcproposed rule
contalned a corresponding. but less
extensive. section entitled eprocedural
requirements.m
Overall Approach of thie Final Rule

tn generaL the Agency developed the
various elements of this rule by
balancing several perspectives. One set
of considertions wrs the expected
capabilites of the waste management
and disposal technoloines to reduce
both short- and long-term risks topublc

uealte and the environment. These
capabilities were examined through a
number of performance assessments of
the wste mangement. storgen and
disposal faciliides planned for tsh
wastes generated by comneanolt
nuclear power plants. Since detailed
plans have not yct beenX determined for
disposition of the wastes genertetd by
atomic energly defense activites similar
assessments were generally not
performed for these materials. A second
consideration. where applica ble was
consistency with rlated environmental
standards for radiation exposure A
third factor was evaluation of various
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benchmarks to assess the acceptability
of tl e residual risks that might be
allowed by the rule. This was
particularly important for the disposal
standards, where there were few
precedents to guide the Agency's
judgments. Finally, the Agency placed
considerable emphasis on the public
concerns expressed during the various
phases of this rulemaking. particularly
where these concerns involved
addressing the substantial uncertainties
inherent in the unprecedented time
periods of interest

The final rule reflects a combination
of all these perspectives-no single
factor predominated. For instance, no
portion of this rule is based solely on
projections of the "best" protection that
technology might provide. If this had

E~ been the case. the rule would have been
significantly different. On the other
hand, the rule cannot be Interpreted as
setting precedents for "acceptable risk'
levels to future generations that should
not be exceeded regardless of the
circumstances. Instead, because of a
number of unique circumstances. the
Agency has been able to develop
standards for the management and
disposal of these wastes that are both
reasonably achievable-with little, if
any, effort beyond that already planned
for commercial wastes-and that limit
risks to levels that the Agency believes
are clearly acceptably smalL The
following paragraphs describe how
these various perspectives were used in
developing the final rule.
Standards for Management and Storage
(Subpart A)

Upon surveying the expected
performnance of the technologies planned
for the management. storage. and
preparation of these wastes for disposal
the Agency found that the likely
exposures to members of the public
would generally be very small.
Therefore, compatibility with related
radiation protection standards became a
more important perspective for Subpart
A.

For waste management and storage
operations to be regulated by the NRC,.
the most relevant existing standards are
those provisions of 40 CFR Part 190 that
limit annual exposures of members of
the public to 25 milltrems to the whole
body. 75 millirems to the thyroid. and 25
millirems to any other organ from
uranium fuel cycle facilities.
Accordingly, the Agency has decided to
extend this coverage to include such
waste management and storage
operations so that the combined
exposure from all of the NRC-licensed
facilities covered under Part 190 and
Subpart A of Part 191 shall not exceed

these limits. This will inc!Ld s all
operations prior to final closure at high-
level waste disposal facilities, since
these are to be regulated by the NRC.

For waste management and storage
operations conducted at atomnic energy
defense facilities operated for the
Department of Energy (which are not
regulated by the NRC). the most relevant
existing standards are the 40 CFR Part
61 limitations on air emissions of
radionuclides that were recently
promulgated under the Agency's Clean
Air Act authorities (50 FR 5190). These
standards limit annual exposures to
members of the public to ZS millirems to
the whole body and 73 millirems to any
organ. with less stringent alternative
standards available if It can be shown
that no member of the public will
receive a continuous exposure of more
than 100 millirems per year or an
infreqent exposure of more than 500
millirems per year from all sources
(excluding natural background and
medical exposures.) These Clean Air
Act standards are applicable to those
facilities not covered by 40 CFR Parts
190 191 or 192. For DOE waste disposal
facilities covered by this rule but not
regulated by NRC (I. e thosetfor defense
transuranic wastes), the Agency has
included standards In Subpart A similar
to those included in the Clean Air Act
rule.

For other DOE waste management
and storage operations, which are
usually conducted on large facilities
with many other potential sources of
radlonuclide emissions, the Agency
believes that continued regulation under
the broader scope of 40 CFR Part 81 is
the most effective and practical
approach. Otherwise, similar types of
emissions from adjoining operations
would have to be assessed and
regulated through separate rules
developed under different authorities;
this would cause complex
implementation practices without
providing any additional protection.
Standards for Disposal (Subpart S)

Developing the standa rds for disposal
of spent fuel and high-level and
transuranic wastes involved much more
unusual circumstances than those for
waste management and storage.
Because these materials are dangerous
for so long, very long time frames are of
interest Standards must be
implemented in the design phase for
these disposal systems because active
surveillance cannot be relied upon over
such periods. At the same time the
standards must accommodate large
uncertainties, Including uncertainties in
our current knowledge about disposal
system behavior and the inherent

uncertainties regarding the distant
future. Subpart B addresses these WssC
by combining several different types oPl'
standards. The primary objective of
these standards is to isolate most of the
wastes from man's environment by
limiting long-term releases and the
associated risks to populations. In
addition, Subpart a limits risks to
individuals in ways compatible with this
primary objective.

Although developed primarily through
consideration of mined geologil
repositories. these disposal standards
apply to disposal of spent fuel and high-
level and transuranic radioactive wastes
by any method-with one exception.
The standards do not apply to ocean
disposal or disposal in ocean sediments
because such disposal of high-level
waste is prohibited by the Marine
Protection. Research. and Sanctuaries
Act of 1972. If this law is ever changed
to allow such disposal (DOE continues
to study the feasibility of this
technology, consistent with the NWPA).
the Agency will develop appropriate
regulations in accordance with the
different authorities that would apply.

Also these disposal standards do not
apply to wastes that have already been
disposed of The various provisions of H
Subpart B are intended to be met
through a combination of steps involvIn&.-,,
disposal system site selection. design.
and operational techniques (La.,
engineered barriers). Therefore, the
Agency believes it appropriate that
these disposal standards only apply to
disposal occuring after the standards
have been promulgated-so that they
can be taken into consideration in
devising the proper selection of controls.
Some transuranic wastes produced In
support of national defense programs
were disposed of before the current
DOE procedures for transuranic waste
management were adopted in 190. The
exclusion of wastes already disposed of
applies to these transuranic wastes, for
which selection of disposal system sites.
designs. and operational techniques are
no longer options.

Containment Requirements (Section
191.13)

To develop the containment
requirements, the Agency assumed that
some aspects of the future can be
predicted well enough to guide the
selection and development of disposal
systems for these wastes. A period of
10.000 years was considered because
that appears to be long enough to
distinguish geologic repositories with
relatively good capabilities to isolate
wastes from those with relatively poor
capabilities. On the other hand. this



Federal Register I Vol. 50. No. 182 I Thursday, Seplember 19. 1985./ Rules and Regulations 38071

period Is short enough so that major
geologic changes are unlikely and
reposltory performance might be
reasonab y projected.

The Agency assessed the performance
oa a number of model geologic
repositories similar to those systems
now being considered by DOE Potential
radionuclide releases over 10.000 years
were evaluated. and very general
models of environmental transport and a
linear. non-threshold dose-effect
relationship were used to relate these
releases to the incidence of premature
cancer deaths they might cause. For the
various repository types, these
assessments Indicate that disposal of
the wastes from 100000 metric tons of
reactor fuel would cause a population
risk ranging from no more than about
ten to a little more than one hundred
premature deaths over the entire 10.000-
year period. assuming that the existing
provisions of 10 CFR Part 60 regarding
engineered barriers are met.

The Agency also evaluated the health
risks that future generations would be*
exposed to from the amount of uranium
ore needed to produce 100.000 metric
tons of reactor fueL If this ore had not
been mined to begin with. Population
risks ranging between 10 and tO.0ooo
premature cancer deaths over l0Q0O
years were associated with this much
unmined uranium ore, depending upon
the analytical assumptions made.

These analyses. which have been
*updated from those prepared for the
proposed standards, reinforce the
Agency's coruclusion that limiting
ritdionuclide releases to levels
associated with no more than 1.000
premature cancer deaths over 10.000
years from disposal of the wastes from
200,000 metric tons of reactor fuel
satisfies two important objectives. First.
it provides a level of protection that -
appears reasonably achievable by the
various options being considered within
the national program for commercial
wastes. Second. the Agency believes
that such a limitation would clearly
keep risks to future populations at
acceptably small levels, particularly
because It appears to limit risks to no
more than the midpoint of the range of
estimated risks that futurt.generations
would have been exposed to if the
uranium ore used to create the wastes
had never been mined. Thus, because
mined geologic repositories appear
capable of providing such good
protection, the Agency has decided to
establish containment requirements that
meet these two objectives.

The specific release limits for different
radionuclides In Table I of the final rule
were developed by estimating how
many curies of each radionuclide would

cause 1.000 premature deaths over
iO000 years if released to the
environment. The limits were then
stated In terms of the allowable release
from 1.000 metric tons of reactor fuel (rc
that the actual curie values in Table I
correspond to a risk level of 10
premature deaths over 10.000 years). JI
of these limits have been rounded to the
nearest order of magnitude because of
the approximate nature of these
calculations. For particular disposal
systems, release limits based upon the
amount of waste In the system will be
developed and will be used in a formula
that insures that the desired risk level
will not be exceeded if releases of more
than one type of nadionucdide are
predicted. For some of the wastes
overed by thi le. 1.000 metrc tons ol

reactor fuel Is not an appropriate unit GI
waste. In these rituatiosu the varius
Notes to Table I provide instructions or
how to calculate the proper release
limits. In particular. the final rule
Includes provisions for high-level waste
from reactor fuels that have received
substantially different uses in national
defense applications (and contain much
different amounts of radioactivity) than
is typical of most reactor fuel used to
generate electricity. The proposed rule
would have allowed releases for these
different types of fuels to occur in much
different proportions to their total
radioactivity than the Agency Intended.

The release lisitJ apply to
radionucades that re projected to movn
Into the 'accessible environment.
during the frst 10.00 years aftcr
disposal. The accessible environment
includes all of the atmosphere, lad
surface, surfa waters. and oceans.
However, It does not include the
lithosphere (and the ground water
within it) that is below the controlled
area sZurounding a disposal system.
The standards are fomulated this way
because the properties of the geologic
media around a mined repository are
expected to provide much of toe
disposal system's capability to lsolate
thse wastes over these long time
periods. Thws a certain area of the
.natutal environmnent b envisioned to be
dedicated to keeping these dangerous
materials away from future generation.
and may not be suitable for certain
other uses. In the final rule. thi
"controlled area" Is not to exceed 100
square kilometers and is not to extend
more than five kilometers In any
direction from the original emplacemeni
of the wastes in the disposal system.
The implementing agencies may choose
a smaller area whenever appropriate.

The containment requirements apply
to accidental disruptions of a disposal
system as well as to any expected

releases. Accordingly, they are stated in
terms of the probability of release.
occurring. This is done In two steps.

First, the release limits calculated in
accordance with Notes i'through )5 to
Table I apply to those release levels
that are projected to occur with a
cumulative probability greater than 0.1
for the entire 1.000-year period over
which these disposal standards apply.
This includes the total releases from
those processes that are expected to
occur as well as relatively likely
disruptions (which the Agency assumes
will primarily Include predictions of
Inadvertent human Intruslon).

Second. these release limits multiplied
by ten apply to all of the releases

f projected to occur with a cumulative
probability greater than 0.00 over the
10.000-year period. The Agency expects
that this will include releases that might
occur from the more likely natural
disruptive events. such as fault
movement and breccia pipe formation
(near soluble media such as sIt
lformations). TIls range of probabilities
was selected to Include the anticipated
uncertainties in predicting the likelihood
of these natural phenomena. Greater
releases are allowed for these
circumstances because they are so
unlikely to occur.

Finally, the containment requirements
place no limits on releases projected to
occur with a cumulative probability of
less than 0.001 over 10000 year.
Probabilities this small would tend to be
limited to phenomena such as the
appearance of new volcanos outside of
known areas of volcanic activity, and
the Agency believes there is no benefit
to public health or the environment from
trying to regulate the consequences of
such very unlikely events.

The containment requirements call for
a "reasonable expect;tion" that their
various quantitative tests be meL This
phrase reflects the fact that unequivocal
numerical proof of compliance is neither
necessary nor likely to be obtained. A
similar qualitative test, tht of
"reasonable alsurance." has been used
with NRC regulations for many yeara.
Although the Agency's intent is similar.
the NRC phrase has not been used in 40
CFR Part 191 because "reasonable .
assurancea has come to be associated
with a level of confidence that may not

t be appropriate for the very long-term
analytical projections that are called for
by 191.13. The use of a different test of
Judgment Is meant to acknowledge the
unique considerations likely to be
encountered upon Implementation of
these disposal standards.

II
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Assurance Requirements (Section
191.141

In contrast to the containment
requirements. the assurance
requirements were developed from that
point of view that there may be major
uncertainties and gaps in our knowledge
of the expected behavior of disposal
systems over many thousands of years.
Therefore. no matter how promising the
analytical projections of disposal system
performance appear to be. these
materials should be disposed in a
cautious manner that reduces the
likelihood of unanticipated types of
releases. Because of the inherent
uncertainties associated with these long
time periods, the Agency believes that
the principles embodied in the
assurance requirements are important
complements to the containment
requirements that should insure that the
level of protection desired is likely to be
achieved.

Each of the assurance requirements
was chosen to reduce the potential harm
from some aspect of our uncertainty
about the future. Designing disposal
systems with limited reliance on active
institutional controls reduces the risks if
future generations do not maintain
surveillance of disposal sites. On the
other hand, planning for long-term
monitoring helps reduce the chances
that unexpectedly poor performance of a
disposal system would go unnoticed.
Using extensive markers and records
and avoiding resources when selecting
disposal sites both serve to reduce the
chances that people may inadvertently
disrupt a disposal system because of
incomplete understanding of its location.
design. or hazards. Designing disposal
systems to - -"-de multiple types of
barriers. both engineered and naturaL
reduces the risks if one type of banner
performs more poorly than current
knowledge indicates. Finally. designing
disposal systems so that it is feasible for
the wastes to be located and recovered
gives future generations an opportunity
to rectify the situation if new
discoveries indicate compelling reasons
(which would not be foreseeable now)
to change the way these wastes are
disposed of.

The proposed standards contained
two other assurance requirements
intended to reduce the risks of
uncertainty. One of them called for
these wastes to be disposed of promptly
to reduce the uncertainties associated
with storing these materials for
indefinitely long times with methods
that require active human involvement.
However-after this rule was published
for public comment-the NWPA was
enacted, setting up mandates and

procedures intended to insare
development of the necessary disposal
systems for spent fuel and high-level
wastes. Furthermore, the Department
has made substantial progress towards
developing a repository for disposal of
the transuranic wastes from atomic
energy defense activities. Because of
these steps. the Agency decided that the
call for prompt disposal was no longer
needed, and this assurance requirement
has not been included in the final ruld

The other proposed assurance
requirement delted from the final rule
is the provision that called for releaes
to be kept as small as reasonably
achievable even when the numerical
containment requirements have been
complied with. This would have
increased the confidence of achevng
the desired level of protection even if
there were major uncertainties in
analytical projections of long-term
isolation. However. the Agency does not
believe that it is necessary to retain this
assurance requirement in the final
standards because of two aspects of the
related rules subsequently promulgated
by the NRC and DOE for disposal of
spent fuel and high-level wastes.

First NRCs 10 CFR Part e0
implemented the multiple barrier
principle by requiring very good
performance from two types of
engineered components: A 3M0 to 1.000-
year lifetime for waste packages during
which there would be essentially no
expected release of waste, and a
subsequent long-term release rate from
the waste form of no more than one part
in 100.00 per year. The Agency fully
endorses this approach and believes
that it represents the best performance
reasonably echievab. ._A currently
foreseeable engineered components.
Second. the DOE has included a
provision In its site selection guidelines
(10 CFR Part 960) that calls for
significant emphasis to be placed on
selecting sites that demonstrate the
lowest releases over 00.000 years
compared to the other alternatives
available. Particularly because of the
longer time frame involved in this
comparisn the Agency believes that
this provides adequate encouragement
to choose sites that provide the best
isolation capabilities available.
Therefore, the concept of keeping long-
term releases as small as reasonably
achievable has been embodied by other
agencies regulations for both the
angineered and natural components of
disposal systems.

The final rule incorporates the five
remaining assurance requirements plus
the requirement for long-term
monitoring. but it makes them

applicable only to disposal facilitieos\
are not regulated by the NRC In iti
comments on the proposed rule. the'
NRC objected to inclusion of the
assurance requirements. asserting that
they were not properly part of the
Agency's authorities assigned by
Reorganization Plan No. 3 of 197. T
Agency continues to believe tha
provisions such as the assurance
requirements are an appropiate pat of
generally applicable standards whers
they are necessary to establish the
regulatory context for numerical
standards-as they are in these
circumstances because of the major
uncertainties involved. However, the
two agencies have agreed to resolve this
issue by having the Commission modify
10 CFR Part 60 where necessary to
incorporate the intent of the assurance
requirements. rather than have them
included in 40 CFR Part 191 for NRC-
licensed disposal facilities. Thus, 10 CFR
Part 60 will establish the context needed
for appropriate implementation of 40
CFR Part 191.

The NRC staff is preparing the
appropriate reviions to Part 60 and has
told the Agency that they will be
published in the Federal Register for
public review and comment within
approximately 120 days of today's '"

promulgation of 40 CFR Part 191. EP1,
ha provided NRC with all of the X
comments received on the assurance
requirements during the 40 CFR Part 191
rulemaking. and the Agency will
participate in the NRC rulemaking to
facilitate our objective ofhaving the
intent of all of the assurance
requirements embodied in Federal
regulation. l':311y. the Agency will
review the record and outcome of the
Part 80 rulemaking to determine if any
subsequent modifications to 40 CFR Part
191 are needed.
hdividuorlnnd CGmvnd Water
Protectian Requirements (Sections
1 S. d 191.28)

While the primary objective of both
the proposed and final disposal
standard3 has been to limit potential
long-term releases from disposal
systems (and the population risks
associated with such releas), these
two sections have been added to the
final rule to provide protection for those
Individuals in the vicinity of a disposal
system. There are a number of difficult
issues involved in formulating standards
for individual protection in this
situation, as discussed later in the
"Release Limits vs. Individual Dose
Limits" section. However. after
evaluating the various co metts
received co this topic, the Agency
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believes that there are also Important
advantages in providing for individual
protection in ways compatible with the
containment and assurance
requirements. In discussing this Issue.
the SAB Subcommittee stated that. "We
support the use of a population risk,
criteria. We believe It is Impractical to
provide absolute protection to every
individual for all postulated events or
for very long periods. On the other hand.
In our view it Is important that for the
first several hundred years. residents of
the region Immediately outside the
accessible environment have very great
assurance that they will suffer no. or
negligible. ill effects from the
repository."

The individual protection
requirements in the final rule limit the
annual exposure from the disposal
system to a member of the public in the
accessible environment. for the first
L.000 years after disposal to no more
than 25 millirems to the whole body or
75 millirems to any organs. These
limilations apply to the predicted.
behavior of the disposal system.
including consideration of the
uncertainties in predicted behavior.
assuming that the disposal system Is not
disrupted by human intrusion or the
occurrence of unlikely natural events.
The Agency chose the limits of 25
millirem/year to the whole body and 75
millirem/year to any organ because It
believes that they represent a
sufficIently stringent level of protection
for situations where no more than a few
individuals are likely to receive this
exposure. If such an individual were
exposed to this level over a lifetime
(which seems particularly unlikely given
the localized pathways through which
waste might escape from a geologic
repository) the Agency estimates this
would cause a 5xlo 1chance of
Incurring a premature fatal cancer.

In choosing a time period for these
requirements to protect individuals
nearby disposal systems. the Agency
took Into account concerns such as
those expressed by the SAB by
examining the effects of choosing
different time frames. As 10.000 years
was chosen for the containment
requirements because It i long enough
to encourage use of disposal sites with
natural characteristics that enhance
long-term. Isoltion. 1000 years was
chosen for the Individual protection
provisions because the Agency's
assessments indicate it is long enough t
Insure that particularly good engineered
barriers would need to be used at
potential sites where some ground watt
would be expected to flow through a
mined geologic repository. Use of a tim

much shorter than 1.000 years would not d
call for substantial engineered barriers I
even at disposal sites with a lot of L
ground water flow. ci

On the other hand. demonstrating
compliance with individual exposure
limits for times much longer than t.000 d

ears appears to be quite difficult p
iecause of the analytical uncertainties n
involved. It would require predicting
radionuclide concentratlons-even from
releases of liny portions of the waste- s

In all the possible ground water n
pathways flowing in all directions from I
the disposal system. at all depths dow r
to 2500 fete as a function of time over
many thousands of years At some of the I
sites being considered (and possibly dl a
of them. depending upon what Is
discovered during site characterization)
the only certain way to comply with
such requirements for periods on the
order of 10.000 years appears to be to
use very expensive engineered barriers
that would rule out any potential
releases over most of this period. While
such barriers could provide longer-term
protection for individuals they would
not provide substantial benefits to
populations because the containmnent
and assurnce requirements already
reduce populaton rsh to very small
levels

BEased on all of these considerations.
the Agency has decided that a 1.000-
year duration Is adequate for
quantitative limits on individual
expoures after dispoaL For lnger time
periods. several of the qualitative
assurance requirements should help to
reduce the chances that Individuals will
receive serious radiation exposures In
addition. 40 CFR Part 191 In no way
limits the future applicability of the
Agency's drinking water standards (40
CFR Part 141)-which protect
community water supply systems
through institutional conlrols-or of
similar standards that future generations
may choose to adopt

In assessing the performance of a
disposal system with regard to
individual exposures. all pathways of
radioactive material or radiation from
the disposal system to people shall be
considered In particular. the
assessments must assume that
individuals consume all of their drinking
water (2 liters per dayl from any portion
of a "significant source of ground water"
anywhere outside of the 'controlled
area" surrounding the disposal system.

lSignificant sources of ground water are
Idefined to include underground

formations that are likely to be able to
.r provide enough water for a community

water system as defined in 40 CFR Part
e 141. (More information regarding this

lefiniion is provided later in the
Release Unmits vs. Individual Dose
imits" discussion.) Formations that
ould only provide smaller amounts of
otable water have not been induded
ecause the Agency wants to avoid
discriminating against the use of low-
productivity geologic formations thatt
night provide very good long term
soialion as disposal ses tbe Agency
believes this is reasonable for these

tandards because of the very small
number of such disposal facilities that
ire contemplated (no more than three or
'our over the next 100 years.) However.
the Agency has no plans to use this
lassificatlion for other ground water
related standards which usually affect a
rar greater number of situations.

The Agency has not required these
Individual protection provisions to
assume ground water use writhin the
controlled area because geologic media
within the controlld area are an
integral part of the disposal system's
capability to provide long-term isolation.
(But If the implementing agency plans to
allow individuals to use gpound water
within the controlled area. such planned
use would have to be considered within
the pathways evaluated to determine
compliance with 1 191.15.) The potential
loss of ground water resources is very
small because of the small number of

such disposal facilities contemplted.
Nevertheless the Agency has also
added ground water protection
requirements to the final rule (Section
191.16) that protect certain sources of
ground water even within the controlled
area. Thesc pound water protection
requirements are similar to the
Individual protection requirements
because they apply to undisturbed
performance for 1.000 years after
disposal. However. the ground water
protection requirements apply only to
those Class I ground waters. as they are
identified In accordance with the
Agency's Ground.Water Protection
Strategy published In August 1984. that
meet the following three conditions: (1)
They are within the controlled area or
near (less than five kilometers beyond)
the controlled area: (2) they are
supplying drinking water for thousands
of persons as of the date that the
Department selects the site for extensive
exploration u a potential location of a
disposal system: and (3) they are
irreplaceable in that no reasonable
alternative source of drinking water is
available to that population

For such Class I pround waters.
I 19.16 limits the radionuclide
concentrations In water withdrawn from
any portion of them to no more than
concentration limits similar to those

efnto ispoie ltrI h
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established for the output of community
water systems in 40 CFR Part 141.
However. if the preexisting
concentrations of radioactivity in the
Class I aquifer already exceed any of
these limits at a particular site. I 101.15
then limits any increases in the
preexisting concentrations to these same
concentration limits. The Agency
believes these provisions are necessary
and adequate to avoid any significant
degradation of the important drinking
water resources provided by these Class
I ground waters.

Alternativ Provisions for Disposal
(Section 191.17)

In developing the disposal standards.
the Agency has had to make many
assumptions about the characteristics of
disposal systems that have not been
built, about plans for disposal that are
only now being formulated. and about
the probable adequacy of technical
information that will not be collected for
many years. Thus. although the Agency
believes that the disposal standards
being promulgated today are
appropriate based upon current
knowledge. we cannot rule out the
possibility that future information may
indicate needs to modify the standards

In recognition of this possibility.
5 191.17 of the final rule sets forth
procedures under which the
Administrator may develop
modifications to Subpart Be should the
need arise. Any such changes would
have to proceed through the usual
noti.e-and-comment rulemaking
process. and 1 191.17 stipulates that
such a rulemaking would require a
public comment period of at least go
days. to include public hearings in
affected areas of the country. Although
such procedures are common practice in
rulemakings of this type. they are not
required by the statutes relevant to this
rule (Administrative Procedures Act
mandates can be satisfied by a comment
period as short as 14 days) Thus.
I 191.17 Insures an opportunity for
significant public Interaction regarding
any proposed changes to the disposal
standards.

There are several areas of uncertainty
the Agency is aware of that might cause
suggested modifications of the
standards in the future. One of these
concerns implementation of the
containment requirements for mined
geologic repositories. This will require
collection of a great deal of data during
site characterization. resolution of the
.iievitable uncertainties in such
information. and adaptation of this
information into probabilistic risk
assessments. Although the Agency Is
currently confident that this will be

successfully accomplished such
projections over thousands of years to
determine compliance with an-
environmental regulation are
unprecedented If-after substantial
experience with these analyses is
acquireddispoal systems that clearly
provide good isolation cannot
reasonably be shown to comply with the
containment requirements. the Agency
would consider whether modifications
to Subpart } were appropriate.

Another situation that might lead to
suggested revisions would be if
additional information were developed
regarding the disposal of certain wastes
that appeared to make it inappropriate
to retain generally applicable standards
addressing all of the wastes covered by
this rule. For example, the DOE is
considering disposal of some defense
wastes by stabilizing them In their
current storage tanks, rather than
relocating them to a mined repository.
The Agency has not assessed the
ramifications of such disposal yet and it
ia certainly possible that it could be
carried out in compliance with all the
provisions of Subpart B being
promulgated today. However, it is also
possible that there may be benefits
associated with such disposal that
would warrant changes in Subpart B for
these types of waste. If so I 191.1
would govern the consideration of any
such reviions.

Other examples of developments that
might offer reasons to consider
alternative provisions in the future
include: The use of reactor fuel cycles or
utilizations substantially different than
today'a. new models of the
environmental transport and biological
effects of radionuclides that indicate
major changes (i.e. approaching an
order of magnitude) in the relative risks
associated with different radionuclides
and the level of protection sought by the
disposal standards; or informaton that
indicates that particular assurance
requirements might not be needed in
certain situations to insure adequate
confidence of long-term environmental
protection.

Cujdance for Impktenetiao (Appenuix
3)

This supplement to the final rule is
based upon some of the analytical
assumptions that the Agency made in
developing the technical basis used for
formulating the numerical disposal
standards. hese analytical assumptions
incorporate information assembled as
part of the technical basis wed to
develop the proposed rule. In particular.
Appendix B discusses' (l) The
consideration of aln barriers of a
disposal system in performance

assessments; (23 reasonable limitations
on the scope of performance
assessments: (3) the use of average or
..mean" values in expressing the results
of performance assessments; (4) the
types of assumptions regarding the
effectiveness of institutional controls;
and (5) limiting assumptions regarding
the frequency and severity of
inadvertent human intrusion into
geologic repositories.

The implementing agencies are
responsible for selecting the speafic
information to be used in these and
other aspects of performance
assessments to determine compliance
with 40 CFR Part 1A. However. the
Agency believes it is important that the
assumptions used by the implementing
agencies are compatible with those used
by EPA in developing this rule.
Otherwise, Implementation of the
disposal standards may have effects
quite different than those anticipated by
EPA. The final rule to be published In
the Code of Federal Regulations will
include this informational appendix as
guidance to the implementing agencies.
Although the other agencies are not
bound to follow this guidance. EPA
recommends that it be carefully
considered in planning for the
application of 40 CFR Part 11I. The
Agency will mnonitor imnplementatlon of
the disposal standards as it deelope f
over tse next several years to determine,
whether any changes to the rule are t
called for to meet tha Agency' r
objectives for these standards
Comments on Issues Highligted f
Public Review

The Agency particularly requested
public comment on six issues associated
with the proposed rule (47 FR 58195).
After these comments were received.
additional comments and Information
were requested on seven Issues raised
by the initial comments (48 FR 21666.
Two of these seven issues (the definition
of high-level waste and the use of
individual dose limitations in the
disposal standards) had been included
among the first six issues that were
highlighted. Thus. a total of eleven
questions received particular attention
during the public review and comment
process. The following paragraphs
sumuarize the comnents received on

each of these issues and the Agency's
responses to them. including
descriptions of any resulting changes
made in the final rule.
Definwtioa o l-Mgh-Level Waue

Traditionally, the term 'high-level
waste has meant the highly radioactive
liquid wastes remaining from the

I
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recovery or uranium and plutonlumin a, responders thought that Ihe Agencf
nuclear fuel reprocessing plant. and should define the phrase "sufficient
other liquid or solid forms into which concentrations" contained in part A of
such liquid wastes are converted to the NWPA definition. Howevei. several
facilitate managing them. This - ' commenters argued that the proposed
traditional use of the term has not . lower limits for high-level waste
Included radioactive materials from concentrations hod been Improperly
other sources, no matter how I taken out of the context of 10 CFR Part
radioactive they are. However, 01 and could require expensive disposal
somewhat different definitions of high. of wastes with relatively email hazards.
level waste have appeared In certain After considering these comments and
laws and regulations affecting specific other Information currently available.
aspects of radioactive waste 4i the Agency decided to Incorporate the
management. Most notably, some of NWPA definitlon of high-level waste In
these definitions have included - the final 40 CFR Part i without further
unreprocessed spent fuel as tha elaboration of the phrase "sufficient
prospects for a commercial fuel concentrations." The Agency recognizes
reprocessing Industry became more that this Introduces some uncertainty
uncertain: regarding the applicability of this rule.

In the proposed rule. high-level waste However. the Commission is now
was defined in the traditional un e beginning a rulemaking that should
including spent fuel if disposed of assemble the technical Information
without reprocessing. But the proposed needed to develop a more specific
definition also included minimum definition of highblevel wastes. Since the
radioactivity concentrations below NRC definition would not necessarily
which such materials would not ib apply to all the situations covered by 40
Subject to the stringent Isolation CFR Part 191 (eg. management and
requirements of 40 CFR Part 19t To storage of defense high-level wastes
Identify these minimum concentrations. prior to disposal is not regulated by
the maximum concentrations that the NRC. the Agency will follow the
NRC determined that It would generally Commission rulemaking to termie
accept in near-surface disposal facilities what appropriate elaborations of the
under 1n CFR Part fac(4 so 57448) were NWA definition should be -unde 20CFRPar 61(47 R $446 wee icororated into 40 CFR Part 191. U pan
adapted. Since this represented a no f h R
modification of the traditional meaning aompeton fllleakin the
of high-level waste, the Agency Agency will Initiate steps to
particularly sought comment on this appropriately modify this rule. In
aspect of thc proposed rule. addition. EPA will address disposal of

ashortl aftheproposCed Prtle. any radioactive wastes that are not
Shotlyaft review, thet wPa' covered by 40 CFR PartI191 r 40CFR

publshe fo pulic eviw. he WPA Part 192 (thi Agnc' standards forpublished fotr ulic~ ditigise Pdjposal{ of = Agency'|
was enacted.Th NWPA dtigsed ipoaofuranium mill tiins asf It
between spent nuclear fuel and h[igh considers standards for dispor of Iow;
level waste.' and it defined high-level level radioactive wastes FR 58)
waste to Include both: *(A) The highly Finally, Incorporating te~
radioactive material resulting from the definition of high-level waste also
reprocessing of spent nuclear fuel. includes the phrase "consistent with
includ np liquid waste produced directly existing law" when de'cribing the
in reprocessing and any solid material NRC. responsibilites to ident
derived from such liquid waste that materials as highhevel waste.
contains fission products in sufficient Promulgation of 40 CFR Pan M1 with
concentrations: and (B) other highly this definition does not sitfy Agency
radioactive material that the acceptance or endorsement of any
Commission. consistent with existing particular interpretation of the phrase
law determines by rule requres " consistent with existing law." The
permanent isolation." sls definition Agency presumes that the Commission
allow for inclusion of highly radioactive will specify the applicability of Its
material not related to reprocesslng'of existing authorities as St conducts the
spent nuclear fueL and it relects the relevant rulemakig efforts.
concept that some derivatives of nuclear
fuel reprocessing may not contain The LeovelfProtecdam
sufficient radioactivity to warrant - In the proposed rule. the containment
exceptional isolation. - requirements for disposal systems

Many of the comments regarding the limited the residual risks to no more
proposed definition suggested that EPA. than an estimated 1.000 premature
adopt the definition in the NWPA. cancer deaths over the first 10.00 years
although in sponse to the specific after disposal of the wastes from 100.000
questions distributed In conjunction metric tons of heavy metal MTHM -
with the Agency'. public hearings. nan used as fuel in a nuclear reactor. The

Agency pointed out that a vriety of
mined repository designs using different
combinations of Peoloic media and
engineered controls were expected to
meet these requirements. It was also
estimated that the residual risks to
future generations appeared to be no
greater than If the uranium ore used to
create the wastes had not been mined.
EPA particularly asked for comment on
whether It had taken an appropriate and
reasonable approach in choosing thWs
level of protection based upon thSe
considerations

Mtost of the public comments found
this approach satisfactory. However.
some commenters argued that the dsks
from unmined uranium on did not
necessarily define an acceptably low
level of residual risks. They pointed out
that such risks may vary from place to
place (and a high-level waste repository
could "redistribute" them) and that
society sometimes-does take measures
to dean-up naturaly-occurri-ng
radioactivity. implying that such natura
risk~s are not always "acceptable.

On the other hand some commnter
felt that the level of protection sogt hi
the proposed rule was far too stringent
wvhen compared to risks alowed and
accepted by society trom other.
activities, or exampletheSA
Subcommittee recommended that the
desired level of protection be relaxed by
at leasta factor of ten forthis reaso
coupled with the Subcommittee'$
concern that the uncertainties In
analytical projections over thousands of
years could make It difficult to-
denionstrate compliance with the--
proposed containment requiremets.

After evaluating the public comments
and updated performance assesments
of geologic repositories. the Agency has
retained the proposed level of protection
as the basis for the long-term

.cortainment requirements in the f;na
rle-even though It Is true that long
term assessments of repository
performance will encounter substantial
uncertainties. as the SAD Subcommittee
pointed out. Three reasons support this
decision-

Fist revising the performance
asseksmeuits IIn accordance with many
of the technical recommendations of the
SAB has reinforced the Agecys
conclusion that the proposed level of
protection can reasonably be achieved
bye varlety of combinations of
repository sites and designs-end EPA's
regulatory impact analyses Indicate that
this level of protection can be achieved
without significant effects on the cost of
disposing of these wastes. -

Second. comparing this level or
projection with the comparable risks

an
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from equivalent amounts of unmined
uranium ore continues to reinforce the
Agency's belief that this is an
acceptably small residual risk for future
generations. Therefore. the Agency
believes that this level of protection
represents a reasonable basis for these
disposal standards.

Third. rather than relax the level of
protection, the Agency has chosen to
address the uncertainties that concerned
the SAB Subcommittee by adding
I 191.13(b) and by providing a more
detailed "Guidance for Implementation"
section to teplace the proposed
"Procedural Requirements." For
example. this guidance points out that
the entire range of possible projections
of releases need not meet the
containment requirements. Rather.
compliance should be based upon the
projections that the implementing
agencies believe are more realistic.
Furthermore. these revisions
acknowledge that the quantitative
calculations needed may have to be
supplemented by reasonable qualitative
judgments in order to appropriately
determine compliance with the disposal
standards. I

In retaining the proposed level of
protection. the Agency emphasizes that
it is making a decision applicable only
to the circumstances involving disposal
of spent nuclear fuel and high-level and
transuranic wastes. This rule cannot be
used to establish precedents such as "no
incremental risk to future generations'
for extrapolation to other disposal
problems. For other situations.
evaluations of technological feasibility
and cost-effectiveness must be
considered for the particular set of
circumstances. If mined geologic
repositories were not capable of
providing such good protection. the
Agency might have chosen considerably
different standards.
Time Periodfor Containment
Requirements

Many commenters addressed the
10.000-year period used for the proposed
containment requirements. A few argued
that this period was too long and that
EPA should only be concerned with a
few hundred to a thousand years. A
number of commenters supported the
focus on 10.000 years. However, many
commenters felt that it was
inappropriate for the standards to ignore
the period after 10.000 years. Some
suggested that the containment
requirements should address periods
ranging from 50.000 to 500o00 years.

In the proposed rule. the Agency
indicated that 10.000 years was chosen.
in part. because compliance with
quantitative standards for a

substantially longer period would have
entailed considerably more uncertain
calculations. There was no intention to
indicate that times beyond 10.000 years
were unimportant. but the Agency fell
that a disposal system capable of
meeting the proposed containment
requirements for 10.000 years would
continue to protect people and the
environment well beyond 10.000 years.
The SAB Subcommittee reviewed and
supported these technical arguments for
limiting the containment requirements to
a 10.000-year period. Those commenters
who argued for longer periods did not
suggest effective ways that might
compensate for the substantially greater
uncertainties inherent in longer
projections of disposal system
performance.

However, many of the commenters
and the SAD Subcommittee suggested
that more qualitative or comparative
assessments beyond 10.000 years might
be appropriate. The Agency agreed with
these comments and worked with the
DOE to formulate comparative
assessment provisions that have been
incorporated into the final version of the
Department's site selection guidelines
(10 CFR Part 960). These provisions call
for comparisons of the projected
releases from undisturbed performance
of alternative repository sites over
100.000 years to be a significant
consideration in site selection. Since
natural barriers are expected to provide
the primary protection for such long
time frames, this provision should allow
for appropriate consideration of longer
time periods without requiring the
absolute values of these very uncertain
calculations to meet a specific
quantitative test. With the inclusion of
this comparative test in 10 CFR Part 960.
the Agency believes that no
modification is needed in 40 CFR Part
191.

Use of Quantitative Probabilities in the
Containment Requirements

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

formulated in terms of releases that
might be caused by geologic processes
and events.

In the second round of comment. the
Agency sought information on whether
to adopt the NRCs recommended
wording or to retain definitions based
on quantitative probabilities. Although a
number of commenters agreed with the
NRC position. the preponderance of
comments supported retention of the
quantitative probabilities. The SAB
Subcommittee strongly supported
retention of the probabilistic structure.
but with substantially less restrictive
probabilities and with the proviso that
the Agency be sure that such conditions
would be". . . practical to meet andIwouldl not lead to serious impediments.
legal or otherwise. to the licensing of
high-level waste repositories.' After
considering all of this information. the
Agency has revised the structure of the
containment requirements in several
ways that will retain quantitative
objectives for long-term containment
Ihile allowing the implementing
agencies enough flexibility to make
qualitative judgments when necessary.

First. the final rule does not use the
terms "reasonably foreseeable" and
..very unlikely' releases. Instead. the
permissible probabilities for two
different levels of cumulative releases
(over 10.000 years after disposal) are
now incorporated directly into the
containment requirements.

Second. the numerical probabilities
associated with the two release
categories have been increased by an
order of magnitude to reflect further
assessments of the uncertainties
associated with projecting the
probabilities of geologic eve 3uch as
fault movement.

Third. the final rule clearly indicates
that comprehensive performance
assessments, including estimates of the
probabilities of various potential
releases whenever meaningful estimates
are practicable, are needed to determine
compliance with the containment
requirements.

Fourth. a paragraph has been added
to the final containment requirements
(Section 191.13) to emphasize that
unequivocal proof of compliance is
neither expected nor required because
of the substantial uncertainties inherent
in such long-term projections. Instead.
the appropriate test is a reasonable
expectation of compliance based upon
practically obtainable information and
analysis. This paragraph was patterned
after a paragraph that considered
similar issues in NRCs 10 CFR Part 60.

Finally, the "Guidance for
Implementation' section has been

(4Th
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added (Appendix B). This part of the -
rule describes the Agency' assumptioni
regarding performance assessmentsand
uncertainties and should discourage
overly restrictive or Inappropriate
implementalion of the containment
requirements.

Ile Agency believes that these
revisions to the proposed rule preserve
an objective framework for application
of the containment requirements that
requires very stringent Isolation while
allowing the Implementing agencies
adequate flexibility to handle specific
uncertainties that may be encountered.

Within this framework. the possibility
of Inadvertent human Intrusion Into or
nearby a repositoty requires specia!
attrntion. Such Intrusion can
significantly disrupt the containment
aorded by a geologic repository (as
well as being dangerous foa the
intruders) and repositories should be
selected and designed to reduce the
risks from such potential disruption.
However, assessing the ways and the
reasons that people might explore
underground in the future-and
evaluating the effectiveness of passive
controls to deter such exploration near a
repository-will entail Informed
judgent and speculation. It will not be
possible to develop a correct" estimate
of the probability ofsuch intrusion. The
Agency believes that performance
assessments should consider the

possibilities of such Intrusion, but that
limits should be placed on the severity
of the assumptions used to make the
assessments. Appendix B to the final
rule describes a set of parameters about
the likelihood and consequences of
inadvertent intrusion that the Agency
assumed were the most pessimistic that
would be reasonable In making
performance assessments. The
Implementing agencies may adopt these
assumptions or develop similar ones of
their own. However, as Indicated under
the discussion of Institutional controls.
the Agency does not believe that
institutional controls can be relied upon
to completely eliminate the possibility of
inadvertent Intrusion.
Derinition of "Accessible Enrmnt

Tle containment requirements limit
releases to the -accesibW *
environment' for 10.000 years after
disposal In the proposed rule, ground
water within 10 kilometers of a disposal
system was excluded from the definition
of accessible environment This
definition was Intended to reflect the
concept that the geologic media
surrounding a mined repository are part
of the long-term containment system.
with disposal sites being selected so
that the surrounding media prevent or

retard trnsporl of radionucideis
S through ground water. Such surrounding

media would be dedicated for this
purpose. with the Intention to prohibit
incompatible activities (either those thai
might disrupt the disposal system or
those that could cause significant
radiation exposures) in perpetuity.
Applying standards to Ihe ground water
contained within these geologic media
surrounding a repository would ignore
the role of this natural barrier. and it
could reduce the Incentive to search for
sites with characteristics that would
enhance long-term containment of these
wastes. (Al the same time, the Agency
recognized that the institutional control
designed to reserve this area around a
disposal system cannot be considered
infallible, and other provisions of the
rule are designed to reduce the
consequences of potential failures.)

? Many commenters objected to the
definition of accessibte environment
incorporated in the proposed rule. Some
recommended that all ground water, or
all "potable" ground water, should be
Included. Others agreed that it was
appropriate to exclude some ground
water In the Immediate vicinity of a
repository, but argued that the proposed
10o-kilometer distance was too long-
particularly for ground water sources
that were likely to be used in the futur.
A few commenters thought that the
proposed definition was too restrictive
by indudn* all ground water beyond 10
kilometers: they suggested that poor
quality ground water sources unlikely to
be used In the future should not be part
of the accessible environment at all.

After considering these comments. the
Agency has dedded to make several
changes in the definition of the
"accessible environment." First, the
concept of a "controlled area" has ber
adopted from NRCrs 10 CFR Pai a0
This establishes an area around a
disposal system that is to be Identified
by markers records, and other passive
institutional controls intended to
prohibit incompaUble activities from the
area. Consistent with the proposed 40
CFR Part 191, the current NRC definition
of "controlled area" limits Its distance
from the edge of a repository to no more
than 10 klicmeters. The final 40 CPR
Part 11t defines 'accessible
environment to include (1) The
atmosphere, land surfaces, surface
waters, and the oceans, wherever they
are located: and (2) portions of the
lithosphere-and the round water
within it-that are beyond the
controlled area

Second. the Agency his made the
definition of the 'controlled area' more
restrictive than that currently

Incorporated In 10 CFR Part 60 Thbs
revised definition limits me controlled
area to a distance no greater than five
kilometers from the original
emplacement of wastes In a disposal
system, rather than 20 kIlometers.
Furthermore, the revised definition
limits the area encompassed by the
controlled area to no more than 100
square kilometers. which is
approximately the area that would be
encompassed by a controlled area at a
distance of three kilometers from all
sides of a typical repository
configuration. (A distance of five
kilometers from all sidei of a typical
repository would correspond to an area
of about 200 square kilometers, whereas
a distance of ten kilometers fr all
sides corresponds to an aea of almost

So0 square kilometers.) This revised
definition substantially reduces the area
of the lithosphere that would have been
removed from the "accessible
environment" defined li the proposed
rule, and it somewhat reduces the
distance used in the proposed rule. Ith
five-kilometer distance was chosen to
retain reasonable compatibility with the
NRC's requirement for a
preemplacement ground water travel
time of 1o000 years to the accessible
environment (one of the 10 CFR Part 0
requirements developed in concert with
the proposed rule), whle still providing
for greater isolation than called for by
the proposed rule. This definition of the
accessible envronment wl allow a
controlled area to be established
asymmetrically around a repository
based upon the particular
characteristics of a site.
Release libmi VL hIdividual Dos
Limits

The Agency believes that the
containment requirements In I 19113
will WInure that the overall populatlon
risks to future generations from disposal
of these wastes will be acceptably
smalL However, the rituatlon wit
regard to potential individual doses Is
more etbmplicated. Even with good
engineering controls. some waste may
eventually (i e. several hundreds or
thousands of years after disposal) be
released Into any pound water that
might be in the Immediate vicinity of a
geologic repository. Since ground water
generally provides relatively little
dilution, anyone uing such
contaminated ground water In the future
may receive a substantial radiation
exposure (e g.. several rmss peryear or
more) This possibility is inherent In
collecting a very large amount of
radioactivity in a small aru

-.. a .
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The proposed rule did not contain any
numerical restrictions on such potential
individual doses after disposal. Rather.
the proposal relied on several of the
qualitative assurance requirements to
greatly reduce the likelihood of such
exposures. In particular. the assurance
requirement calling for extensive
permanent markers and records was
intended to perpetuate information to
future generations about the dangers of
intruding into the vicinity of a
repository. The assurance requirement
to avoid sites with significant resources
was intended to reduce the incentive to
explore around a repository even if the
information passed on was ignored or
misunderstood. And the assurance
requirements to use multiple barriers.
both engineered and natural, and to
keep releases as small as reasonably
achievable were intended to encourage
reduction of releases to ground water.
beyond that needed to meet the
containment requirements-further
reducing the potential for harmful
individual exposures.

This approach to potential individual
exposures was highlighted for comment
when 40 CFR Part 191 was proposed.
After receiving many recommendations
to incorporate a limitation on individual
doses after disposaL the Agency sought
comment on further details of such a
limitation in the second round of
comments. For example. EPA asked
whether such a limitation should apply
to ground water use, whether it should
apply only for ground water at some
distance from a geologic repository or
for any ground water source, and
whether reliance on existing individual
dose limitations (such as 40 CFR Part
141 or 10 CFR Part 20) for protection
regarding ground water would be
adequate.

The responses resulting from these
questions offered a wide range of
suggestions. A number of commenters
opposed inclusion of an individual dose
limitation for disposal on the grounds
that calculations to judge compliance
with such a standard would be highly
speculative and not an appropriate basis
upon which to judge the adequacy of a
disposal system. In contrast, some other
commenter argued that an individual
dose standard in the 5 to 25 millirems
per year range should apply to use of
ground water in the accessible
environment for an indefinitely long
period into the future. Another group of
commenter supported inclusion of some
limitation on individual exposure, but
only to the extent that it would not
compromise the primary intent of long-
term isolation and containment of the
wastes.

These comments did not offer
information that changed the Agency's
perception of some of the problems
associated with individual dose
limitations for disposal. First, relying
only upon an individual dose standard
for disposal could encourage disposal
methods that would enhance dilution of
any wastes released. Thus, disposal
sites near bodies of surface water or
large sources of ground water might be
preferred-which the Agency believes is
an inappropriate policy that would
usually increase overall population
exposures.

This concern could be met by adding
an individual dose limitation to the
proposed containment requirements.
rather than replacing them. However.
the Agency's performance assessments
of geologic repositories indicate that
doses from using ground water close to
a repository can become substantial
(e.g.. several rems per year) after a few
hundred or thousand years. because the
geological and geochemical
characteristics of appropriate sites tend
to concentrate eventual releases of
wastes in any ground water that is close
to the site. A study published by the
National Academy of Sciences in April
1983 confirms this potential for large
individual doses if flowing ground water
can contact the wastes after the waste
canisters are presumed to start leaking.
Although it might be possible to find
certain geologic settings that avoid this
problem. such restrictive siting
prerequisites could substantially delay
development of disposal systems
without providing significantly more
protection to populations. Furthermore.
even if reasonable limitations on
individual exposure might be met at
certain sites for very long times.
demonstrating compliance with such
limitations could be very difficult
because of the additional complexities
involved in estimating individual
exposures rather than amounts of
radioactivity released. The SAB
Subcommittee report generally agreed
with the technical aspects of these
conclusions.

On the other hand, analyses Of
repository systems with good
engineering controls show that they
should be able to prevent significant
doses from ground water use for at least
a thousand years after disposaL Such
protection would be compatible with
both the proposed containment and
assurance requirements. Accordingly.
the SAB Subcommittee recommended
that the Agency include a requirement
limiting individual doses for the first 500
years after disposaL and one of the
States that commented on the proposed

rule suggested an individual dose limit
for 1.000 years after disposal.

After considering all of this
information. the Agency has decided to
include two new sections in the final
rule. The first (Section 191.15) limits
exposures to members of the public after
disposal, while the second (Section
191.15) limits concentrations in water
withdrawn from certain important
sources of ground water after disposal.

The individual protection
requirements in I 191.13 limit exposures
from a disposal system to individuals in
the accessible environment to 25
millirems per year to the whole body
and 75 millirems per year to any organ.
These limits apply only to undisturbed
performance of the disposal system (Ie..
without any consideration of human
intrusion or disruption by unlikely
natural events), and they apply for the
first 1.000 years after disposaL All
potential pathways of radiation or
radioactive material from the disposal
system to people (associated with
undisturbed performance) shall be
considered, including the assumption
that an individual drinks two liters per
day of water from any "significant
source of ground water" outside of the
'controlled area" surrounding a disposal
system. If the implementing agency
plans to allow individuals to use groundf'
water within the controlled area, such b
planned use would also have to be
considered within the pathways
evaluated to determine compliance with
1191.15.

"Significant sources of ground water
are defined to Include any aquifer
currently providing the primary source
of water for a community water system
or any aquifer that satisfies all of the
following five conditions: (1) It l
saturated with water containing less
than 10.000 milligrams per liter of total
dissolved solids; (2) It is within Z500
feet of the land surface; (3) it has a
transmissivity of a least 200 gallons per
day per foot. provided that (4) each of
the underground formations or parts of
underground formations included within
the aquifer must have an individual
hydraulic conductivity greater than 2
gallons per day per square foot: and (5)
it must be capable of providing a
sustained yield of 10000 gallons per day
of water to a pumped or flowing well.

Although such quantitative
distinctions are Inevitably somewhat
arbitrary. the Agency believes that they
provide reasonable demarcations to
identify underground formations that
could meet the needs of community
water systems in the future. The
selected transmnissivity of 200 gallons
per day per foot and the sustained yield
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3 of 10.00 gallons per day roughly
correspond to the size of a ground water
source required to support the needs 6a
about 20 households: this Is similar to
the size of the community water system
considered In 40 CFR Part 141. The
water quality criterion of tOl0.0
milligrams per liter of total dissolved
solids has been used In several previous
Agency regulations and Is based upon
congressional guidance In Ohe legislative
history of the Safe DrinkSIng Water AcL
The maximum depth criterion of 2.
feet was chosen because almost all of
the wells used to provide water to
significant numbers of people do not
extend below this depth. The minimum
hydraulic conductivity criterion of 2
gallons per day per square foot was
chosen to insure that only reasonably
permeable formations are considered.
rather than including unproductive
formations that might be in the vicinity
of a "significant source of ground
water.'

Ihe gound water protection
requirements in 1 t92.t5(a) limit the
concentrations In water withdrawn from
any "special source of ground water" In
the vicinity of a disposal system to
concentrations similar to those i
established for the output of community
water systems by 40 CFR Part 141: (1)5
picocurles per liter of radium4 end
radium.228 (2)1tS plcocurie per liter of
elphaemiltting radlonudides 1including
rndium..22B and radium-22l but
excluding radon): or (3) the combined
concentrations of radionuclides that
emit either beta or gamma radiation that
would produce an annual dose
equivalent to the total body or any
internal organ greater than 4 mLllirema
per year if an Individual continuously
consumed 2 liters per day of drlndn
water from that sousce of water.
However. if the preexisting radionuclide
concentrations in the special source of
ground water already exceed any of
these limits, then I 191.16(b) limits any
inceoses in the preexistin
concentrations to the concentration _
limits set in I 191.1(a). lke die
individual protection requirements the
ground water protection requirements
apply only for undisturbed performance
of the disposal system sid apply for the
first 1t0O0 years after disposaL Unlike
the Individual protection requirements.
the ground water requirements would
apply to a "special source" if It was
within the controlled ars.

"Special sources- are defined to
include only those Class I ground
waters-to be Identified in accordance
with the Agency's Ground-Water
Protection Strategy published In August
U64-that meet the following thme

conditions: (I) They ar within th6
controlled area or near (less than five
kilometers beyond) the controlled area;
(2) they are supplying drinking waler for
thousands of persons as of the date that
the Department selects the site for -
extensive exploration as a potential
location of a disposal system; and (3)
they are irreplaceable In that no
reasonable alternative source of
drinking water Is available to that -
population. ;

Needfar the Assurance Requiremetan
The preceding issues dealt with the

quantitative requirements of the
disposal standards. While numerical.
standards are Important to bring about
appropriate selection and desi of
disposal systems. the Agency hs long
recognized that the numerical standards
chosen for Subpart , by themselves, do
not provide either an adequate context
for environmental protection or a
sufficient basis to foster public
confidence In the national program.
There are too many uncertainties in

projecting the behavior of natural and
engineered components for many
thousands of years-and too many
opportunities for mIstakwes or poor
Judgments in such calculationsfor the
numnerical requirements on overall
syntem performance In SubpartB to be
the sole basis to determine the
acceptability of disposal systems for
these very hazardous wastes. These
uncertainties and potential errors in
quantitative analysis could ultimatel
prevent the degree of protection sout
by the Agency from being actieved.
(Theoretically, It might be possible to
develop adequate confidence tn
achieving this level of protectionl by
choosing much mnore stringent numerncal
standards, but thil could lead to
substantial difficulties In
Implementation.) Thereforeo the
proposed standards also included
qualitative assurance requirements
chosen to ensure that cautious steps ame
taken to reduce the problems caused by
these uncertainties. The proposed rule
emphasized that the assurance
requirements wvere an essential
complement to the quantitative
containmenit requiremsents tat wfere
selected.i

In Its comments on the proposed rule.
the NRC argued that the assurance
requiremenits were not properly part of
the Agency's generally applicabsh
standards The Commission ageedtIhat
the overall numerical performance
standards were not suffcient, but
suggested that Its regulations and
procedures wrere the appropriate vehicle
*to provide the necessary confidence that
the Inherent uncertainties would not

compromise environmental protection.
The Agency believes that It doe have
the authority to give regutatory
expresslon to the context within which
It has chosen to establish one set of
numerical standards rather than
another. however, because It might not
be appropriate lo exercise thi authority.
the Agency sought public comment on
the naeed hor the assurancec requirements
In the second round of comments

The preponderance of comments
received on this question strongly
supported retention of the assurance
requirements in 40 CFR Part 191. In
particular, virtually all of the various
State governments that commented on
the rule described the assurance
requirements as en essential pert of the.
regulations governing disposal of these
wastes. Subsequently. two of these
States. Nevada and Minnesota.
petitioned the Commission lo
incorporate the assurance requirements
proposed asrprt of 40 CF Part 11t into
Its own rules (50 FR 188)

Based upon these comments. the
Agency and the NRC have reached an
agreement that should accomplish the
desired regulatory goals while avoiding
the jurisdictional issue. EPA has
included the assurance requirements In
the final rule, modified as appropriate in
response to other comments. However.
these requirements will not be
applicable to disposal facilities to be
licensed by the =sommision. Instead. is
discussed previously the NRC staff
plans to propose modifications to 10
CFR Part OM developed In consultation
with EPA. for public review and
comment within approximately 120 days -
to Insure that the objectives of all of the
assurance requirements in 40 CFR Part
191 wil be accomplished through
compliance with 10 Cir rart eo The
Agency has provided the Commission
with all of the comments received by
EPA regarding the assurance
requirements. so that the NRC can use
them in Its rulemaking. In addition. the
A41ency will participate in the NRC

lemaking to facilitate Incorporation of
the principles of all of the assurance
requirements iA Federal regulation.
Finally. the Agency will review the
record and outcome of the Part 0
rulemaking to determine If any
subsequent modifications to 40 CFR Part
9 amre needed. -

A4ppmch T&ward&inStf*utiOna COnftrol
The Agency particularly sought

comment on its proposed approach to
reliance on Institutional controls. The
proposed rule limited reliance on "active.
institutional controls" (such as 4 '
controlling access to a disposal ste.''

. . ..
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performing maintenance operations. or
cleaning up releases) to a reasonable
period of time after disposaL described
as on the order of a "few hundred
years." On the other hand. "passive
institutional controls" (such as
permanent markers, records. archives.
and other methods of preserving
knowledge) were considered to be at
least partially effective for a longer
period of time.

Few commenters argued with the
distinction between active and passive
institutional controls or with the
amount of reliance the proposed rule
envisioned for passive controls.
However. many coimmenters felt that 'a
few hundred years" was too long a
period to count on active controls.
Accordingly, the final rule limits
reliance on active institutional controls
to no more than 100 years after disposaL
This was the time period the Agency
considered in criteria for radioactive
waste disposal that were proposed for
public comnment in 197( (43 FR 53218). a
period that was generally supported by
the commentes on that proposaL After
this time. no contribution from any of
the active institutional controls can be
projected to prevent or limit potential
releases of waste froam a disposal
system.

The concept of ssive innstitutional
controls has now been Incorporated into
the definition of -controlled area' that Is
used to establish one of the boundaries
for applicability of the containment
requirements and the individual
protection requirements in the final rule.
Because the assumptions made about
the effectiveness of passive institutional
controls can strongly affect
implementation of the containment
requirements. the Agency's intent has
been elaborated in the guidance for
Implementation section. The Federal
Government is committed to retaining
control over disposal sites for these
wastes as long as possible. Accordingly
(and in compliance with one of the
assurance requirements) an extensive
system of explanatoryr markers and
records will be instituted to warn future
generations about the location and
dangers of these wastes. These passive
controls have not been assumed to
prevent all possibilitfes of inadvertent
human intrusion, because there will
always be a realistic chance that some
Individuals will overlook or
misunderstand the markers and records.
(For example, exploratory drilling
operations occasionally intrude into
areas that clearly would have been
avoided if existing information had been
obtained and properly evaluated.)
However, the Agency assumed that

society to general will retain knowledge
about these wastes and that future
societies should be able to deter
systematic or persistent exploitation of
a disposal site.

The Agency also assumed that
passive institutional controls should
reduce the chance of inadvertent
Intrusion compared to the likelihood it
no markers and records were In place.
Specific judgments about the chances
and consequences of intrusion should be
made by the implementing agencies
when more information about particular
disposal sites and passive control
systems Is available. The parameters
described in the "guidance for
implementation" represent the most
severe assumptions that the Agency
believed were reasonable to Use in Its
analyses to evaluate the feasibility of
compliance with this rule (analyses that
are summarized in the BID). The
implementing agencies are free to use
other assumption if they develop
information considered adequate to
support those judgments.

The role envisioned for institutional
controls in this rulemaking has been
adapted from the general approach the
Agency has followed in Its activities
involving disposal of radioactive wastes
since the initial public workshops
conducted In 197 and 1978 The
Agency's overall objective has been to
protect public health and the
environment from disposal of
radioactive wastes without relying upon
institutional controls for extended
periods of timo-because such controls
do not appear to be reliable enough over
the very long periods that these wastes
remain dangerous. Instead, the Agency
has pursued standards that call for
isolation of the wastes through the
physical characteristics of disposal
system siting and design, rather than
through continuing maintenance and
surveillance. This principle was
enunciated in the general criteria
published for public comment in 197 (43
FR 3Z82). and it has been incorporated
into the Agency's standards for disposal
of uranium mill tailings (4a FR 590. 48 FR
45928).

This approach has been tailored to fit
two circumstances associated with
mined geologic repositories. First. 40
CFR Part 191 places containment
requirements on a broad range of
potential unplanned releases as well as
the expected behavior of the disposal
system. Therefore, determining
compliance with the standards involves
performance assessments that consider
the probabilities and consequences of a
variety of disruptive events, including
potential human intrusion. Not allowing

passive institutional controls to be taken
into account to sone degree when
estimating the consequences of
inadvertent human intrusion could lead
to less protective geologic media being
selected for repository sites. The
Agency's analyses indicate that
repositories In salt formations have
particularly good capabilities to Isolate
the wastes from flowing ground water
and, hence, the accessible environment
However salt formations are also
relatively easy to mine and are often
associated with other types of resources
If performance assessments had to
assume that future societies will have no
way to ever recognize and limit the
consequences of inadvertent Intrusion
(from solution mining of salt for
example), the scenarios that would have
to be studied would be more likely to
eliminate salt media from consideration
than other rock types; Yet, this could
rule out repositories that may provide
the best isolation, compared to other
alternatives if less pessimistic
assumptions about survival of
knowledge were made.

The second circumstance that the
Agency considered In evaluating the
approach towards institutional controls
taken In this rule Is the fact that the
mined geologic repositories planned for
disposal of the materials covered by 40
CFR Part 191 are different from the
disposal systems evisioned for any other
types of waste. The types of Inadvertent
human activities that could lead to
significant radiation exposures or
releases of material from geologic
repositories appear to call for much
more Intensive and organized effort than
those which could cause problems at
for example, an unattended surface
disposal site. It appears reasonable to
assume that Information regarding the
disposal system Is more likely to reach
(and presumably deter) people
undertaking such organized efforts than
It is to inform Individuals involved In
mundane activities.

These considerations led the Agency
to conclude that a limited role for
passive institutional controls would be
appropriate when projecting the long.
term performance of mined geologic
repositories to judge compliance with
these standards. However, such
assumptions would not necessarily be
applicable to other Agency actions
where different Issues are involved.
A voiding Sites With Natural Aesources

The proposed rule contained an
assurance requirement that would have
prohibited use of sites where there I a
reasonable expectation that future
exploration for scarce or easily

(.
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accessible resources might occur. The
comments received on this issue
generally agreed that sites with
resources should be avoided. However.
some commenters suggested that the
requirement should be more restrictive
to Include 'potentlally accessible-
resources. Other commenters argued
that the Agency should be less
restrictive regarding siles with possible
resource potential-discouraging but not
prohibiting their use-because other
attributes of the site might overcome the
relative disadvantages presented by
rCsource potential;

After considering these comments, the
Agency agreed with the latter viewpoint
This judgment was reinforced by tha
belief that disposal sites should be
chosen after comparative evaluation of
a variety of alternatives and the
proposed assurance requirement could
have inhibited this process. Therefore.
this assurance requirement has been
revised in the final rule to identify
resource potential as a disincentive but
not as an outright prohibition for site
selection. Instead, the revised assurance
requirement states that places with
resource potential shalt not be used
"unless the favorable characteristics oa
such places compensate for their greater
likelihood of being disturbed in the
future"

This wording implies a qualitative
comparison, because the Agency Is not
aware of quantitative formulas ;
comprehensive enough to provide
adequate comparisons to govern site
selection However, the Agency does not
intend that sites with resource potential
can be used merely upon Identification
of a few features that might be more
favorable than at a site without
significant resources. Rather. sites with
resources should only be used if it Is
reasonably certain that they would
provide better overall protection than
the practical alternatives that ae
available.

The following exaiiple Illustrates the
effect of the change in this assurance
requirement When discussing the
proposed assurance requirement. the
Agency Implied that disposal in salt
domes might not be acceptible because
such formatins seemed more likely
than others to attract exploration in the
fuhre. The modification of this
assurance requirement In the final rule
means that salt domes should not be
peremptorily removed from
consideration. but should be compared
against all of the characteristics of
alternative sites in terms of the overall
environmental protection expected.

long.Tri Mn itd
The proposed rule addressed *ctivH

Institutional controls over a dispoial alta
only In a negative sense-to prohibit
reliance upon them for more thn i few
hundred years after disposaL The
Agency s intent was to be sure that lon
term protection of the environment did
not depend upon positive actions by
future generations. Almost all
commenters agreed with this Intent.
although many suggested a shorter
period of rellance was appropriate (se
the preceding discussion under
"Approach Towards Institutional-
Controb "J

However, severl eommentar
(including most of the States) also urged
addition of a requirement for long-term
monitoring of a repository after disposaL
This view did not deny the need to
select and design disposal systems
without depending upon active controls
In the future. However, It broadened this
perspective by arguing that a disposal
system so designed should still be
monitored for a long time after disposal
to guard against unexpected failures

The Agency had not considered this
viewpoint In developing the proposed
rule. Accordingly, further Information on
this Idea was sought during the "second
round' of public comment, and the
Agency surveyed the capabilities and
expectations of long-term monitoring
approaches. Evaluating this Information
led the Agency to several conclusions

(1) Perhaps most Importantly, the
techniques used for monitoring after
disposal must not Jeopardize tLe long-
term Isolation capabilities of the
disposal system. Furthermore, plans to
conduct monitoring after disposal
should never become an excuse to relax
the care with which systems to isolate
these wastes must be selected, designed.
constructed. and operated.

(2) Monitoring for radionucide
releases to the accessible environment
is not likely to be productive. Even a
poorly performing geolog8c repository Is
very unlikcely to allow mneasurable
releases to the accessible cnvironment
for several hxundreds of year of more.
particularly In view of the engineered
controls needed to comply with 10 CFR
Part 00. A monitoring system based only
on detecting tadionuclide releases-a
system which would almost certailny
not be detecting anything for several
times the history of the United States
Is not lfikely to be mnaintained for long

*enough to be olrmuchuwe.
(3) Within the above constrSaits.

however, there are liklely to be
m onitoring approaches which may. In a
relatively short time, significantly
iznprove confidence that a repository Is

-: .a

performing as intended Two examples
are of particular interest. One involves
the concept of monitoring ground water
sources at a variety of distances for
benign tracers Intentionally released to
the ground water in the repository: this
approach can evaluate the delay
Involved In ground water movement
from the repository to the environment
and can serve to validate expectations
of the performance expected from the
system's natural barriers. Another
concept Involves monitoring the smal
uplift of the land surface over te
repository In order to validate
predictions of the system's thermal
behavior. Both of these approaches can
be carried but without enhancing
pathways for the wastes to escape from
the repositor*.

Based on these conclusions and the
public comments on this question. the.
Agency has included a provision for
long-term monitorlng after disposal In
the assurance requirements of the final
rule: Disposal systems shall be
monitored afer dispospl to detect
substantial and detrimental deviations
from expected performance. This
monitoring shall be done with
techniques that do not jepardize theo
Isolation of the wastes and eShall be
conducted until there are no significant
concerns to be addressed by further
monitoring This new provision Is
consistent with the overall Intent of the
assurance requirements: To take
prudent and cautious steps necessary to
minimize the risks posed by the Inherent
uncertainties In expectations of the
future. Beyond this broad mandate.
however, the Agency has not specified
the detills of a monitoring prognm
That is properly left to the I lpiementg
agencies. Furthenmore. the preci
objectives of an appropriate monitoring
program probably should not be speled
out until much more Information is
8athered about the characteristics and
expected behavior of specific sites and
desins.
Ability To Recover Wastes After
Disposoa

The'proposed rule Included an
assurance requirement that recovery of
these wastes be feasible for "a
reasonable period of time" after
disposal. The Agency specifically sought
comment on whether this was a
desirable provision since it would rule
out certain disposal concepts, such as
deep-well Injection of liquid wastes.The
comments received were split about
evenly tetween those who thought the
provision should be retained and those
who thought it was detrimental to the
overall rule. Many of those who opposed
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the requirement argued that it would
encourage designing a geologic
repository to make retrieving waste
relatively easy-which might
compromise the isolation capabilities of
the repository or which might encourage
recovery of the waste to make use of
some intrinsic value it might retain (the
potential energy content of spent
nuclear fuel. for example).

The intent of this provision was not tc
make recovery of waste easy or cheap.
but merely possible in case some future
discovery or Insight made it clear that
the wastes needed to be relocated. EPA
reiterates the statement In the preamble
to the proposal that any current concept
for a mined geologic repository meets
this requirement without any additional
procedures or design features. For
example. there is no intent to require
that a repository shaft b kept open to
allow future recovery. To meet this
assurance requirement it only need be
technologically feasible (assuming

* current technology levels) to be able to
mine the sealed repository and recover

4 the waste albeit at substantial cost
and occupational risk. The
Commission's requirements for multiple
engineered barriers within a repository
(10 CFR Part 601 adequately address an,
concerns about the feasibility of
recovering wastes from a repository.

Therefore. this provision should not
have any effect upon plans for mined
geologic repositories. Rather. It iB
intended to call into question any other
disposal concept that might not be so
reversible-because the Agency
believes that future generations should
have options to correct any mistakes
that this generation might
unintentionally make. Almost all of the
commenters agreed with the validity of
this objective. Accordingly. the Agency
has decided to retain this assurance
requirement in the final rule as
proposed.
Health Impacts of 40 CFR Part 191

Waste Management and Storage.
Waste management and storage -
activities conducted In accordance with
Subpart A would limit the maximum ris
to a member od the public In the general
environment to a SX 20- chance of
Incurring a premature fatal cancer over
a lifetime. Of course. a risk this large
would exist only for an Individual
continuously exposed to the full amoun
of the dose limits over his or her
lifetime. Because the Agency believes
that such continuous exposure is very
unlikely. the actual risks to Individuals
are expected to be much lower. It Is
theoretically possible under the final
rule that an individual could be exposes
to 25 mililrems per year (to the whole

body) from both an NRC-licensed
facility and a DOE facility not licensed
by NRC, for a total of 50 millirem/year.
However, the Agency believes that this
is particularly improbable and does not
foresee a significant public health
impact from this possibility.

Waste Disposal. A disposal system
complying with Subpart B would confine
almost all of the radioactive wastes to
the immediate vicinity of the repository
for a very long time. Because the wastes
would be so well Isolated from the
environment. the Agency Is confident
that any risks to future populations
would be very small. Similarly, risks to
most future individuals would also be
very small (and effectively zero in
almost all cases)-except for the
possibility that an Individual In the
distant future might use ground water
from the vicinity of a repository. In this
case. there Is a chance that such an
individual might receive a substantial
exposure The following paragraphs
describe the possible health impacts of
the residual risks from a disposal system
that would be in compliance with 40
CFR Part 191.

Population Risks With regard to
' exposure of populations, the Agency has

estimated the potential long-term health
risks to future generations from various
types of mined geologic repositories
using very general models of
environmental transport and a linear.
nonthreshold dose-effect relationship
between radiation exposures and
premature deaths from cancer. Food
chains, ways of life, and the size and
geographical distributions of
populations will undoubtedly change
over a 10.IO-year period. Unlike
geological processes. factors such as
these cannot be usefully predicted over
such tong periods of time. Thus in
making these health effects projections.
the Agency found it necessary to depend
upon very general models of
environmental pathways and to assume
current population distributions and
death rates. he SAB Subcommittee

k evaluated these models carefully, and.
I although a number of specific changes

were recommended for particular
parameters, the Subcommittee endorsed
the general approach As a consequence
of using these generalized models. EPA's

t projections are intended to be used
primarily as a tool for comparing the
performance of one waste disposal
system to another and for comparison of
the risks of waste disposal with those of
undisturbed ore bodies. The results of
these analyses should not be considered

da reliable projection of the 'real" or
aboolute number of health effects

resulting from compliance with the
disposal standards.

These health risk models were used ii' -"
assessthe long term health risks from
several different model repositories
containing the wastes from 100,000
MniiM-which could include all
existing wastes and the future wastes
from all currently operating reactors.
The Agency estimates that this quantity
of waste, when disposed of In
accordance with the proposed
standards, would cause no more than
LO0 premature deaths from cancer in
the first 1.000 years after disposal: an
average of no more than one premature
death every 10 years. Most of the model
repositories considered had projected
population risks at least a factor of ten
below this. or about 100 deaths over
10.000 years The projections for the
actual repositories that are constructed
are expected to be closer to this lower
figure Any such increase in the number
of cancer deaths would be very small
compared to today's Incidence of
cancer, which kills about 350.000 people
per year in the United States. Similarly.
any such increase would be much less
than the approximately 6.OW premature
cancer deaths per year that the same
linear. non-threshold dose-effect
relationship predicts for the nation due e.
to natural background radiation.

IdividualRisks With regard to
exposures of individuals, the Agency
examined the potential doses to persona
who might use ground water from the
immediate vicinity of a repository at
various times in.the future. For these
analyses. only the expected undisturbed
performance of a repository was
considered (e.g. there was no evaluation
of exposures-that might occur if a
repository was disrupted by movement
of a fault). In most of the cases studied.
no exposures occurred for more than
one thousand years after disposal. After
that. these analyses Credict that
signifcant exposures (on the order of a
few rems per year it the vicinity of the
repository over the next several
thousands of years) may appear for
some of the geologic media considered.
These prolectlOns are similar to those
contained In the April 1983 report
published by the National Academy of
Sciences. The BID contains more
detailed descriptions of the Agency's
individual dose calculations

Inteigenerotional Risk: As described
earlier, the Agency has chosen to rely on
provisions that limit risks to populations
as the primary standards for the long.
term performance of disposal systems L -
Although the projections of the residual
population risk are dearly very small.
the discontinuity between when the
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wastes are generated and when the
projected health effects manifest -
themselves made it difficult to .I
determine what level of residual tisk
should be allowed by these disposal
standards. The difi;culty arose because
most of the benefits derived In the
process of waste production fall upon'
the current generation. while most of the
risks fall upon future generations. Thus.
a potential problem of intergenerational
equity with respect to the distribution of
risks and benefits became apparent.
This problem Is somettmes referred to as
the Intergenerational risk Issue. and it Is
not unique to the disposal of high-level
radioactive wastes. If the 'Aeny tled
to Insure that these standards fully
satisfied a criterion of Intergenerational
equity with respect to the distribution of
risks and beneftls it might appear that
no risk should be passed on to future
generations. This IS a condition which
the Agency believes cannot be met by
disposal technologies foreseeable within
this century. However. there Is one
particular factor which has reinforced
EPA's decision about the
reasonableness of the risks permitted
under the disposal standards. This is the
following evaluaton of the tisks
associated with undisturbed uranium.
are bodies. Additionally, for the purpose
of comparing the risks permitted under
the standards to other radiation disk
which people are currently exposed to. a
brief discussion of the risks from other
natural sures of radiation is also
Included.

Uranium Or, M&ost uranium ore In the
United States occurs in permeable
geologic strata containing flowin
groond water. Radionuclides In zhe oa.
particularly uranium and radium.s
continuously enter this ground water. -
EPA estimated the potential risks from
these undisturbed ore bodies using the
same generalized environmental model
that were used for releases from a waste
repository. The effects associated with
the amount of ore needed to produce the
high-level wastes that would fi the
model geologic repository can vary
considerably. Part of this variation
corresponds to actual diffErences from
one ore body to another. part can be
attributed to uncertainties in the
assessment After itviling the
population risk models In accordance
with the recommendations of the SAB
Subcommittee, these estimates of the
risks from urmined ore bodies ranged
from about 10 to more than 100,00o
excess cancer deaths over I000 yearn.
Thus. leaving the ore unmined appeares
to present a risk to future generations
comparable to the risks from disposal of
wastes covered by these standard.

Variations hr Natural Bcjiround:
Radionuclides occur naturally hn the
earth In very large amounts, and ar
produced In the atmosphere bi cosmic
radiation. Everyone is exposed to
natural background radiation from these
natural radionuclides and from direct
exposure to cosmic radistion. Individual
exposurer average about 100 mmlirems
per year. with a range of about 0o to 200
millirem/year. These natural
background radiation levels have
remained relatively constant for a vwy
long time. According to the same linear.
nonthreshold dose effect relationship
used In EPAK other analyses. an
Increase of one millirem per year (about
one percent) In natural background in
the United States would result in about
60 additional deaths per ye.r or 6000000
over a 10.00Wyear period. I

NvaturlRadianuclide Concentftlons
hf Ground Water One source of this
exposure to natural background
radiation comes from naturally
occurring radionuclldes found In ground
water. Radium Is the most important of
the naturally occurring radioactive
materials likely to occur in public water
supply systems, but uranium Ih also
found in ground waters due to its
natural occurrence. Surveys of-
radionuclides In ground water systems
indicate: a United States range of 0.1 to
50 picocurles (pCIQ per liter for radium.
Z22 (with solated sources exceeding 100.
pCilliterk. up to 74 pCIlliter for afl
alphs~emitting radionuclides other than
uranium (although most of the alpha-
emitting concentrations ar below I
pCQ/liter) and up to 050 pCI/liter for
total uranium concentrations. Elevated
radium-22J concentrations re found
along the Atlantic coastal region and the
Midwest low levels are usually found In
the treated water supplies In the
western States. Elevated uranium and
alpha-emitting radionuclide
concentrations are generally limited to
the Rocky Mountain region and Maine
and Pennsylvania In the east.

The Agency's primary drinking water
regulations (40 CFR Part 141) limIt the
contaminition levels for radium28 and
radium.22 to a pCI/liter and the levels
for total alpha-emitting contamination
(excluding radon and uranium) to I5
pCi/liter. Elevated concentrations of
radium in drinking water are generally a
problem associated with smalier
community water systems, with an
estimated 500 systems exceeding 5 pCI/
liter. The Agency's risk assessments
indicate that continuous consumption of
water containing the meximutn amount
of radium allowed may cause between
0.7 and 3 cancers per year per million
exposed persons.

Environmental Empacb
A Draft Environmental lmPac

Statement (EIS) was prepared for the
proposed rule, n accordawce with the
Agency's procedures for the voluntary
preparation of EIS'a (30 FR 37419)
However, section 121(cl of the NWPA
subsequently exempted this acion from
preparation of an EIS under ection
10212)(C) cf the National Environmental
Policy Act of l969 NEPA) and from any
environmental review under
subparagraph (Elor (F) of section 102t2)
of the NEPA. Accordingly, a Final £1S
has not been prepared for promulgation
of this rule. Tie potential health impacts
of this action are summarizad above.
and much of the information that would
have been contained in a Final BIS Is
documented In the Bacgoun&
Information Document that accompanies
thi final version of 40 OR Part 191
Regulatory lzias

This rule was submitted to the Office
of Management and Budget (OMB) for
review as required by Executive Order
122L The final rule hs nat bean
classified as a "major rule" In
accordance with the guidelines provided
by the Executive Order. Any comments
received from OME and EPS
responses to those comments ac
available for public Inspection In the
docket cited above under the heading
!ADDDRESSW

The Agency has had to take an
unusual approach In considering the
regulatory Impacts of this proposed
action-as required by Executive Order
229L In most cases. a regulation

concerns an ongoing activity and may
be considered a burden whose eosts
should be judged against the regulatory
benefits. Here. It was not possible to
quantify the costs and benefits of this
action compared to the consequences of
no regulation because there Is no
specific "baseline" program to consider.
The appropriate regulations mint be
established before the regulated activity
can even begin. Tus, the tyia
perspectives on costs and benefits are
s tered. Instcad, the Agency evaluated

ow the costs of commerciat warte
management and disosal might change
in response to differentlevels of
protection from the containment
requirements. Similar evahlstionsw
not performed for the wastes from
atomic energy defense activities
becouse Sufficient Information was not
available.

To evaluate the effects of different
levels of protection. EPA considered the
performance of different repository
designs in several different geologic
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media. The costs of the various
engineering controls that might be
needed to meet different levels of
protection were estimated. In addition.
allowances were made for the increased
research and development costs that
might be needed to demonstrate
compliance with the standards if
projected performance for a particular
disposal system indicated releases less
than an order of magnitude below the
long-term radionuclide release limits in

Since the regulatory impact analyses
that supported the proposed rule were
performed, the NRC has promulgated
minimum requirements for the
engineered barriers of a disposal system
(in IOCFR Part 50). more data
concerning disposal sites being
considered by the Department have
become available. and the Agency has
reviewed its performance assessments
to reduce overestimates of long-term
risks in accordance with the SAB
review. After evaluating ail of this new
information, the Agency believes that
there need not be any significant
additional costs to the national program
for disposal of commercial wastes
caused by retaining the proposed level
of protection in the final rule. compared
to the costs of choosing levels
considerably less stringent. In other
words, all of the disposal Bites being
evaluated by the Department. assuming
compliance with the existing
requirements of 10 CFR Part 60 are
expected to be able to meet these
disposal standards without additional
precautions beyond those already
planned.
List of Subjects in 40 CFR Part 191

Environmental protection. Nuclear
energy. Radiation protection. Uranium.
Waste treatment and disposaL
Regulatory Flexibility Certification

In accordance with the Regulatory
Flexibility Act of 1980 5 U.SC. Wb).
the Administrator hereby certifies that
this rule will not have any significant
impact on small businesses or other
entitites. and that a Regulatory
Flexibility Analysis i not required This
rule wil affect only a small number of
facilities, most of which are or will be
operated by the United States
Government

Dated August Is 1985.
1Ee M. Thomas.

Administrator.
A new Part 191 is hereby added to

Title 40. Code of Federal Regulations, as
follows:

SUSCH4APTER F-RADIATION
PROTECTION PROGRAMS

PART 191-ENVIRONMENTAL
RADIATION PROTECTION
STANDARDS FOR MANAGEMENT AND
DISPOSAL OF SPENT NUCLEAR FUEL,
HIGH-LEVEL AND TRANSURANIC
RADIOACTIVE WASTES

Subpart A-Environmental Standards for
Management and Storage
seo
191.01 Applicability.
191.02 Definitions.
191.03 Standards.
t91.04 Alternative standards
191.05 Effective date.
Subpart 3-Environmental Standards for

291.11 Applicability.
191.12 'Definitions.
191.13 Containment requirements
191.14 Assurance requirements
191.25 Individual protection requirements
192.25 Ground water protection

requirements.
192.17 Alternative provisions for disposaL
i92ta2 Effectivedate.
Appendix A Table for Subpart B
Appendix B Guidance for Implementation

of Subpart B
Authority ThMe Atomic Energy Act of 1954.

as amended. Reorganization Plan No. 3 of
1970 and the Nuclear Waste Policy Act of

Subpart A-Environmental Standards
for Management and Storage
* 191.01 Appilcablity.

This Subpart applies to:
(a) Radiation doses received by

members of the public as a result of the
management (except for transportation)
and storage of spent nuclear fuel or
high-level or transuranic radioactive
wastes at any facility regulated by the
Nuclear Regulatory Commission or by
Agreement States, to the extent that
such management and storage
operations are not subject to the
provisions of Part 190 of title 40: and

(b) Radiation doses received by
members of the public as a result of the
management and storage of spent
nuclear fuel or high-level or transuranic
wastes at any disposal facility that Is
operated by the Department of Energy
and that is not regulated by the
Commission or by Agreement States.
1191.02 Definitions.

Unless otherwise indicated in this
Subpart. all terms shall have the same
meaning as in Subpart A of Part 190.

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

(b) "Administrator' means the
Administrator of the Environmental
Protection Agency.

(c) "Commnission" means the Nuclear
Regulatory Commission.

(d) "Departmenr means the
Department of Energy.

(e] 'NWPA" means the Nuclear
Waste Policy Act of 1982 (Pub. L 97-.
425).

'i Agreement State" means any
State with which the Commission or the
Atomic Energy Commission has entered
into an effective agreement under
subsection 274b of the Atomic Energy
Act of 1954. as amended (68 Stat 919).

(g) "Spent nuclear fuel' means fuel
that has been withdrawn from a nuclear
reactor following irradiation. the
constituent elements of which have not
been separated by reprocessing.

(h) "High-level radioactive waste." as
used in this Part, means high-level
radioactive waste as defined in the
Nuclear Waste Policy Act of 1982 (Pub.
L 97-425)

(I) "Transuranic radioactive waste."
as used in this Part, means waste
containing more than IOW nanocuries of
alpha-emitting transuranic isotopes.
with half-lives greater than twenty
years. per gram of waste, except for (1)
High-level radioactive wastes; (2)
wastes that the Department has
determined. with the concurrence of the
Administrator, do not need the degree of
isolation required by this Part or (3)
wastes that the Commission has
approved for disposal on a case-by-case
basis In accordance with 10 CFR Part 81.

-j 'Radioactive waste." as used in
this Part, means the high level and
transuranic radioactive waste covered
by this Part

(k) "Storage" means retention of spent
nuclear fuel or radioactive wastes with
the intent and capability to readily
retrieve such fuel or waste for
subsequent use, processing, or disposaL

(1) "Disposal" means permanent
isolation of spent nuclear fuel or
radioactive waste from the accessible
environment with no intent of recovery.
whether or not such Isolation permits
the recovery of such fuel or waste. For
example. disposal of waste in a mined
geologic repository occurs when all of
the shafts to the repository are
backfilled and sealed.

(in) "Management" means any
activity, operation. or process (except
for transportation) conducted to prepare
spent nuclear fuel or radioactive waste
for storage or disposal, or the activities
associated with placing such fuel or
waste in a disposal system.

(n) "Site" means an area contained
within the boundary of a location under
the effective control of persons
possessing or using spent nuclear fuel or
radioactive waste that are involved in
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any activity. operation. or procesa
covered by this Subpart. .

(ol "General environment" means the
total terrestrial atmospheric, and
aquatic environments outside sites
within which any activity. operation. or
process associated ith the
management and Stoage of rpent
nuclear fuel or radioactive wastela
conducted

Lp) tfember of the public" means any
Individual except during the time when
that Individual is worker engaged In
any activity, operation. or process that
Is covered by the Atomic Energy Act of
1954. as amended.

(q) "Critical organ' means the most
exposed human organ or tiss s
exclusive of the integumentary system
(skin) and the cornea

5 t110 S t deda
(a) Management and storage of spent

nuclear fuel or high-level or transuraic
radioactive wastes at all facilities
regulated by the Commission or by
Agreement States shall be conducted In
such a manner as to provide reasonable
assurance that the combined annuai
dose equivalent to any member of tw
public In the general environmet
resulting fronr (1) Discharges of
radioactive material and direct radiation
from such management and storage and
(2)1 all operations covered by Part 190:
shall not exceed 25 millirems to the
whole body. 7 mIllirems to the thyroid..
and 25 mllirems to any other attical

b) Management and storage of spent
nudear h or h level or tr rc
n rdioactive wseates at al faclitis for
the disposal of such fuel or wast that
are operated by the Department and
that are not regulated by the
Commission or Agreement States sall
be conducted In such a manner as to
provide reasonable assurance that the
combined annual dose equivalent to any
member of the public in the general
environment resulting from discharges
of radioactive material and direct
radiation from such management and
storage shall not exceed 25 mllrems to
the whole body and 75 mzlliirem lo any
critical orean.m

51 11.04 Alte na iv stn d ar a ..
(a) The Administrator may Issue

alternative standards from thoaw
standards established in 19L03(bl for
waste management and storan
activities at acilitiesitat are t.
regulated by the Comuuission r
Agreement States IL upon review of on
application for each alternathw
standards: -. ! , -

(p) The Adm1nistrator determine that
such altnative standards will preveft

any member of the public from receiving
a continuous exposure of more than too
millirems per year dose equivalent and
an Infrequent exposure of more than 5Lw
millirems dose equlvglent in a year from
a.l sources. excluding natural
background and medical procedur
and

(2) Ile Administrator promptly makes
a rnatterof public record the degree ts
which continued operation of the facility
Is expected-to result In levels In excess
of the standards specified in 191MM(b)

(b An application for atternativa
standards shall be submitted as soon a
possible after the Department
determines that continued operation of a
facility will exceed the levels specified
In 191030(b) and shall Include aft
information necessary for th
Administrator to make the
determinations called for In 11At4a.

(c) Requests for alternative standards
shall be submitted to the Administrator.
U.S. Environmental Protection Agenqr
401 M Street SW. Washington. DC

I 1 1.05 Effsctlv dats.
The standards In this Subpart shall be

effective on November I I9

Subpart B-Environmental Standards
for Disposa

(a) This Subpart applies tar
(m) Radioactive materials released

Into the accessible environment as a
result of the disposal of spent nucler.
fuel or high-level or transuranic
radioactive wastes:

(12) Radiation doses received by
members of the public as a result of
such disposLh and

(3) Radioactive contamination of
certain sources of ground water In the
vicinity of disposal systems for such fuel
or wastes.

(b) However, this Subpart does not
apply to disposal directly Into the
oceas or ocean sediments. This
Subpart also does not apply to wastes
disposed of before the effective date of
this rul,.
t 131.2 O~intoa.

Unless otherwlse indicated In We
Subpart all terms shall have the sau
meanln as In Subpart A of this Pat

(a) Disposal system" means any
combination of engineered and natural
baiera that Isolate spent nusear fhda
or radioactive waste after disposal.

bfo "Waste" as used in this SubpM.
means any spent nuclear fuel or
radioactive wast Isolated h a dispsa
sYsa. ... ....

(c) "Waste form" means the materials
comprising the radioactive components
of waste and any encapsulating or
stabilizing matrix.

(d) "Barner" meant any material or
struchtre that prevents or substantIally
delays movement of water or
radionuclides toward the accessible
environment. For example, barier
may be a geologic structure. a canister. a
waste form with physical and chemical
characteristics that significantly
decrease the mobility of radionuclides.
or a material placed over and around
waste. provided that the material or
structure substantially delays movement
of water or radionuclides.

(e) "Passive InstItutional control"
means: (1) Permanent markers placed at
a disposal site. (2) public records and
archives. (3) government ownership ard
reglations regarding laad or rsource
use, and (4) other methods ofpreserving
ktnowledge about the location, design
and contents of a disposal system.

(f) "Active institutional conutro
means: (1) Controlling access to a
disposal site by any means other than
passive institutional controls; 121
performing maintenance operations or
remedial actions at Site (33 controlling
or cleaning up releases from a site, or (4)
monitoring parameters rlated t
disposal system performana

Cll "Controlled area" means; (1) A
surface location to be Identified by-
passive institutional controls. that
encompasses no more than 100 square
kilometers an extends horizontaly so
more than live kilometers In any
irectionsrom theo outer boundary of th

original locatlon of the radioactive
wastes In a disposal systems and (2 the
subsurface undrlingt such a surface
location.

(h) -Ground water means water
below the land surface in a zone of
saturation

-I) "Aquifer" means an underground
8elgclformation. gop of

ocr part of a formation that is
capable of yielding c sigificant amoupt
of water to a well or aprln&

W"Ll~tbosphere" means the solid part
of the Eartb below the surface. including

any groundwater contained ith IL
(k) "Accessible environment' means:

(1) The atmosphere: (2) land surfaces: (3)
surface waters: (4) oceans; end S}) all of
the lithosphere that Is beyond the
controlled ar*eL

() "TransmissIvity" men the
hydraulic conductivity integrated over
the saturated thickness of an
underground formtion. e
transmisavity of a series of formations
Is the sum of the indr1dual

. v

,

-f.. - - - &
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transmIssivities of each formation
comprising the serum.

(m) "Community water system"
means a system for the provision to the
public of piped water 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 ground
water." as used in this Part. means: (1)
An aquifer that: (i) is saturated with
water having less than 10,000 milligrams
per liter of total dissolved solids: (ii) is
within 21500.feet of the land surface: (iii)
has a transmissivity greater than 200
gallons per day per foot. provided that
any formation or part of a formation
included within the source of ground
water has a hydraulic conductivity
greater than 2 gallons per day per
square foot: and (iv) is capable of
continuously yielding at least 10.000
gallons per day to a pumped or flowing
well for a period of at least a year, or (2)
an aquifer that provides the primary
source of water for a community water
system as of the effective date of this
Subpart

(o) -Special source of ground water."
as used in this Part, means these Class I
ground waters identified in accordance
with the Agency's Ground-Water
Protection Strategy published in August
1984 thah (1) Are within the controlled
area encompassing a disposal system or
are less than five kilometers beyond the
controlled area: (2) are supplying
drinking water for thousands of persons
as of the date that the Department
chooses a location within that area for
detailed characterization as a potential
site for. a disposal system (e.g.. in
accordance with Section 1124b)(1)(B) of
the NWPAY: and (3) are irreplaceable in
that no reasonable alternative source of
drinking water is available to that
population.

(p) "Undisturbed performance" means
the predicted behavior of a disposal
system including consideration of the
uncertainties In predicted behavior. If
the disposal system is not disrupted by
human intrusion or the occurrence of
unlikely natural events.

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

(r) "Heavy metal" means all uranium.
plutonium, or thorium plms.. into a
nuclear reactor.

(sI "Implementing agency.' as used in
this Subpart. means the Commission for
spent nuclear fuel or high-level or
transuranic wastes to be 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
means the Department for al other
radioactive wastes covered by this Part

5 191.13 Contnment requirements.
(a) Disposal systems for spent nuclear

fuel or high-level or transuranic
radioactive wastes shall be designed to
provide a reasonable expectation. based
upon performance assessments, that the
cumulative releases of radionuclides to
the accessible environment for 10OO0
years after disposal from all significant
processes and events that may affect the
disposal system shall:

(1) Have a likelihood of less than one
chance in t0of exceeding the quantities
calculated according to Table I
(Appendix A)- and

(2) Have a likelihood of less than one
chance in 1.000 of exceeding ten times
the quantities calculated according to
Table I (Appendix A)

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

3191.14 Assurance requirements
To provide the confidence needed for

long-term compliance with the
requirements of 191.13. disposal of spent
nuclear fuel or high-level or transuranic
wastes shall be conducted in
accordance with the following
provisions. except that these provisions
do not apply to facilities regulated by
the Commission (see to CFR Part 60 for
comparable provisions applicable to
facilities regulated by the Commission)

(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 isolation of the
wastes from the accessible environment

shall not consider any contributions
from active institutional controls for
more than 100 years after disposaL

(b) Disposal systems shall be
monitored after disposal to detect
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.

(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.

(dl Disposal systems shall use
different types of barriers to Isolate the
wastes from the accessible environment
Both engineered and natural barriers
shall be included.

(a) 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 either
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 likelihood
of being disturbed in the future.

(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

3131.15 Indltvdual protection
requlremnts.

Disposal systems for spent nuclear
fuel or high-level or transuranic
radioactive wastes shall be designed to
provide a reasonable expectation that:
for 1I000 years after disposaL
undisturbed performance of the disposal
system shall not cause the annual dose
equivalent from the disposal system to
any member of the public in the
accessible environment tp exceed 25
millirems to the whole body or 7S
millirems to any critical organ. Al
potential pathways (associated with
undisturbed performance) from the
disposal system to people shall be

I0., . t

i
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considered. Including the assdmptlon (b) A public comment period of at
that Individuale consume 2 liters per day - least t0 days has been completed.
of drinking water from any significant during which an opportunity for public
source of ground water outside of th hearings in affected areas of the country
rontrolled area. ; has been provided. and
* ri,,. 1 o(c)MThe public comments received
reQu tre m e have been fully considered Indeveloping the final version of such
- ae}Disposal systemstrsIrpcnt nuclear alternative proviriona
fuel or high-level or transuranic
radioactive wastes shall be designed to I 191 Effective data
provide a reasonable expectation that. The standards In this Subpart shall be
for 1.00 years after disposal. effective on September to. Iga&
undisturbed performance of the disposal
system shall not cause the radionuclide Appendix A-Table for Subpart 8
concentrations averaged over any year
in water withdrawn from any p;rtlon of TeAtz t-Re L wa r cwcamN T
a special source of ground water to REOUMDAEM
exceed:. ,,

(1)5 picocuries per liter of radium-225 C ow 10"am)
and radium-ZZ& - .

(2)125 plcocures per iter of alpha- Alm
emitting radionuclides (including -M aes
radium-228 and radium-228 but a Sa
excluding radon); or

(3) The combined concentrations of
radionuclides that emit either beta or
8amma ndiatlon that would produce an c XA t tIc
annual dose equivalent to the total body c.wt V. Sao
or any Internal organ greater than 4 1AI t
millirems per year if an individual %A t4 M o. tCO
consumed 2 liters per day of drinking A'-O _- gm
water from such a source of ground TO tOW
water. -1- o r 0O

(bJ if any of the average annual .u* .04.43 s w456 O 1o
radionuclide concentrations existing In a r fw ~aweM fs a de 1_
special source of ground water before AN M t a wa
construction of the disposal system J o u Vws so dm F We 3M
already exceed the limits In l9n.16(a) _

the disposal system shall be designed to
provide a reasonable expectation that.

.for l000 years after disposaL . - A lcat etb o 1
undisturbed performance of the disposal Note I Units f Waste. The Release Lhts
system shall not increase the existing In Table I aply to t amount of wastes in
average annual radionuclide (a) An amount of spent nuclear det
concentrations in water withdrawn from containing 2. 0oo etric tons of heavy metal
that special source of ground water by (M3V~f) exposed to a burnup between 25.0
more than the limits established in munwatt-days per metric too of heavy metal

18). .= -(.WdMTHM) and 40.0 MWd/1TH
lb) Th hlh-beve radioactive wates* 15Th.17iAhtlrvative provisvonsaste11. Alternative Prov s or enerated from reprocessing each 10o0

ispoal. &rITM exposed to a burnup between 2s5000
The Adminlstrator may. by rule. MtWdOM l and 40000 MWd/MTHX;

substitute for any of the provisdons of I (c) Each 100000 curies of gamma orsubsitue fr an oftheprovsios d beta-emltting radionuclides with half-lives
Subpart B alternative prqvisions chosen greater thain years but less than 100 years
after (for use as discussed In Note 5cr with

(a) The alternative provisions have materials that are identified by the
been proposed for public comment In Commission as highklevel radioactive waste
the Federal Register together with in iccordance with part of the definitieo of
information describing the costs, ris. high-level waste In the NWPAt
and benefits of disposal In accordance (d) Each 10000ooo curies of otherwiththe lterativ proisios an ~ adionuclides (i~e.. gamma or bet-emitlttsrs
withthe at tvpwith half-lives greater than 2n0 years or any
reasons why compliance with the alpha-emitters wit half-iives greater than 20
existing provisions of Subpart B appears years) (for us as discussed in Note t or with
inappropriate; , . materialsthat are identified by the

. . -t , . .

Commislson as hi' :! radioactive waste
in accordance with part B of the definition of
high-level waste in the NWVPA or

(el An amount of traftsuranic (TRUI wastes
containing one million curles of alpha.
emitting transuranic radionuclides with half.
lives grester than 2 years.

Note 2 Release Urmits forSpdec
Disposal Systems. Ta develop Release imlits
for a particular disposal system. te
quantities in Table I shall be adjusted for the
smount of waste Included In the disposal

system compared to the various nits of
waste defined in Note I. For example:

(a) If a particular disposal system
contained the high-level wastes from 0.0
ITMI the Rolesse Limits for that system
would be the quantities In Table t multIplied
by 50 (50.000 WMT. divided by L.00

(b I a particular disposal system
otaied te million caries of alpha-

emitting transuran icwastes, the Remiss
Limits for that system would be the quantities

curtis divided by one pailion eurlee)
(c) if s particlar dirposal syste

contained both the hIgh kevl wastes from
50.000 lKffl1 endS mnillion caies of alpham
emitting tranuranic wastes. the Rele
imits hor that system would be the quantites

in Table multlpled by AL,

0.0 1lM 5.00.00 caries TRU
+ - 5

L.00 5- .0 arIe Thu

Note S: AdstrnIents forteeatoMr Ieh With
Different Sumup. For disposal y tms
containing reactor fuels (or the highleve
wastes from reactor fuels) exposed to an
average bumup of less than 2LOW MWd1
mTM or greater than 40000 MWd dIL
the units of waste defined in (s) and (bi of
NoteI shall be adjusted. The unit shall be
'multiplied by the ratio of 300 MWdI.
MTIM divided by he fuel's actual average
burnup. except that a value of .000 MWdI

fMHt may be used when the average fuel
burnup is below LOO MWdIMTHM and a
value of 10oaz MWd/lMTH shall be used
when the averge fuel burnup Is above
00oo MWd/MTNLc This mdiusted unit of

waste shall then be used in determining th
Release Lmits for the disposal sytem

For example.f a particular disposal
system contained only hlgh-level wastes with
an average burnup of 30 MWdIM I Ithe
unit of waste for that disposal system would
bs:

2.00 MTHMX - L=0 WITHIp.000)

If that disposal system contained the high.
level wastes fhom O0 oooTM (with an
average bumup of 3.00 W dIMTHRM) then
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the Release Limits '~ that system would be
the ouantities in Table I multiplied by ten:

&Ooo MTl1

which is the same as.

Sam~ MTHM Mo - Ut1 Wd /}K%O.W0 ?JTfM (50m0 MVd/flMI

Note C: reatmenf of FroctionatedHigh-
Level Wastes In some cases, a high-level
waste stream [rom reprocessing spent
nuclear fuel may have been (or will be)
separated into two or mare high-level waste
components detined for different disposal
systems. In such cases the implementing
agency may aUocate the Release Uinit
multiplier (based upon the original &IlIM
and the average fuel burnup of the high-level
waste stream) among the various disposal
systems as it chooses provided that the total
Release Uimit multiplier used for that waste
stream at all of its disposal systems may not
exceed the Release Limit multiplier that
would be used if the entire waste stram
were disposed of in one disposal system.

Note S. Treatment Of Wasfes With Poorly
Known SurnupS or Oiginai MWM. In some
Cases the records associated with particular
high-level waste stream may not be
adequate to accurately determine tha original
metrie tons of heavy metal in the reactor fuel
that created the waste. a to determirie the
average burnup that the fuel was exposed to.
If the uncertainties are such that the original
amount of heavy metal or the average fuel
bumup for perticular high-level waste
streams cannot be quantified. the units of
waste derived fron la) and fb) of NoteI shall
no longer be usew Instead the units of waste
defined in (c) and (dl of Not I shall be used
for such high-level waste streams. if the
uncertainties in such information aslow a
range of values to be associated with the
original a&mowt of heavy metal or the
aveage fud burnup6 then the calculations
desaibed in previous Notes will be
conducted using the values that result in the
smallest Release Limits. except that the
Release Limits need not be smaller than
those that would be cakulated using the unit
of wasts defined in (cl and (d) of Note L,

Note &: Uses of Releas imits to
Determine Compliane with 19L13 Onca
release limits T a particular disposal system
have been determined in accordance with
Notes I through 5. these release limits shal
be used to determine compliance with the
requirements of 191.13 as follows, In cases
where a mixture of radionuclides (s projected
to be released to tha accessible environment.
the limiting values sbnfl be determined as
follows For each radionuclide in the mixture.
determine the ratio between the cumulative
release quantity projected over 10.000 years
and the limit for that radionuclide as
determined fromn Table I and Notes 1 through
S. The sum of such ratios for all the
radionuclides in the mixture may not exceed
one with regard to 191.13(s)(t1 and may not
exceed ten with regard to 191.13(al(2).

For example, if radiott: 1-es A. . and C
are projected to be released in amounts 0.
Q. ard Q. and if the applicable Relesa
Limits are R.. RI.. and RL. then the
cumulative releases over 10.00 years shall
be limited so that the following relationship
exists

Q. Q Q

RI. Rl, RI.

Appendix l-Guldanc for
Implementation of Subparl B

tNots The supplemantal Information in this
appendix Is not an integral part of 40 CFR
Part 192. Thereoe the implementing
agencies ar not bound to follow this
guidance. However, it Is included because it
describes the Agency's assumptions
regrding the implementation of Subpart B
This appendix will appear in the Code of
Federal Regulations.)

The Agency believes that the implementing
agencies must determine compliance with
1I W191.13 191.15 and 19.t18 of Subpart B by
evaluatn long-term predictions of disposal
system performance. Determining compliance
with I 119113 will also involve predicting the
likelihood of events and processes that may
disturb the disposal system. In making these
various predictions. will be appropriate for
the Implementing agencies to make us of
rather complex cniputstiona modele
analytical theories, and prevalent expert
pdgment relevant to the numerical
predictlons. Substantial uncertainties ar
likely to be encountered in making these
predictions, In fect sole reliance o these
numerical predictions to determine
compliance may not be appropriate; the
implementing agencies may choos to
supplement such predictions with qualitative
judgments as well. Because the procedures
for determining compliance with Subpart 3
have not been formulated and tested yet thia
appendix to the rule indicates the Agency's
assumptions regardingt cerain issues that
may arise wvhen implementing 111t1t.13.
191.1ta and 1tn.18 Most of this guidance
applies to any tye f disposal syst for the
wastes ovred by thx rue. However.
several sections apply only to disposa In
mined geologic repositores and would be
inappropriate for other types al disposal
systems.

ConsieratioN of Total Disposal System.
When predicting disposal system
performance. the Agency assumes that
reasonable projections of the prOtection
expected ftro sit of the engineered and
natural barriers of a disposal system will be
considered. Partions of the disposal system
should not be disregarded. even if projected
performance is uncertain, except for portlors
of the systen that make negigible
contributtons to the overall Isolatlos
providede by the disposal sytem.

Scope otfPer! amwance tAsrments.
p Section 191.13 requires the implementing

gencies to ealuate compliance through
pformance assessments as defined in
} 19.12i q) Tha Agency assumes that such
performance assessments need not consider

categories of events or processes that are
estimated to have less than one chance in
10.0I of occurring over )0.000 years.
Furthermors, the performance assessments
need not evaluate in detail the releases from
all events and processes estimated to have a
greater likelihood of occurrence. Some of
these events and processes may be omitted
from the performance assessments if there is
a reasonable expectation that the remaining
probability distribution of cumulative
releases would not be significantly changed
by mau omissions.

Complance With SeCtion 711. The
Agency assumes that. whenever practicable.
the implementing agency will assemble all of
the results of the performance assessments to
determine compliance with t 191.13 into a
'complementary cumulativ distribution
function' that Indicates the probability of
exceeding various levels of cumulative
release. When the uncertainties in
parameters art considered In a performance
asseswient. the effects of the uncertainties
considered can be incorporated into a single
such distributin function for each disposal
system considered The Agency assumes that
a disposal system can be considered to be in
compliance with £ 191.t3 if this single
distribution function meets the requirements
of 3 192.13(a)

Complianc, with sections M9 1. and
191.16. When the uncertainties In undisturbed
performance of a disposal system are
considered. the implementing agencies need
not require that a very l peraentage of th
range of estimated radiation exposures ot
radionuclide concentrations fal below limits
established in 1 1U1.13 and 191.i8.
respectively. The Agency assumes that
compliance can be determined based upon
"best estimate" predictions (e.g. the mean or
the median of the appropriate distribution.
whichever is higheer)

Institutional Controls. To comply with
I91.14(al. the inplementing agency will
assume that none of the active institutional
controls prevent or reduce radionucide
releases for more than 1M years after
disposaL However. the Federal Government
Is committed to retacning ownership of all
disposal sites for spent nuclear fuel and high-
level arid transurane radioactive wastes and
will establish appropriate markers and
records consistent with I 191.14(c) The
Agency assumes Ihat, a long as such passive
institutional controls endure and are
understood theyr l1) can be effective In
detesring systematic or persistent
exploitation of these disposal sites: and (21
can reduce the likelihood of inadvertent.
intermittent human intrusion to a degree to
be determined by the Implementing agency.
However. the Agency behaves that passive
Institutionl controls can never he assumed
to eliminate the chance of inadvertent and
intermittent human intrusion into these
disposal sites.

Consideration of Inadvertent Human
Inb=son i to Geologic Repositones. The
dmost speculative potential disruptions of a
mined geologic repository are those
associated with Inadvertent human Intrusion.
Some types of intrusion would have virtually
no effect on a repository's containment of
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I.

waste. On the other hand, it Is possibleto
conceive of intrusions (Involving widespread
societal loss of knowledge nilarding
radioactive wastes) that could result in major
disruptions that no reasonable repository
ae'ection oa design precautions could
alleviate. The Agency believes that the moat
productive consideration of inadvertent
intrusion concerns those realistic possibilities
that may be usefully mitigated by repository
des l die selection. or use of passive
ecntws (although passive institutional
controlr should not be assumed to completely
rule out the possibility of Intruston).
Therefore. Insdvertcnt and intermittent
intrusion by exploratory drilling for resources
(other than any provided by the disposal
system ;tseii) can be the most sever
intrusion scenario assumed by the
Implementing agencies. Furtermore. t
implementing agencies can assume that

passive instIhttional controls or the intruders'
own exploratory procedures ar dequate for
the intruders to soon detct, or be warned o
the incompatibility of the area wriththeir
activities

Freguency d Severity of Inodvertent
Huma Jtntruion into CeokvicReposione
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 grcater than 30 boreholes per
squren kilometer of repository anea per 1O.Ot0
years ror geolnglc repositories hn proximity to
sedim entary rock form tatins or more tha
boreholes per square kilometer pzer 10.00
jean toer epo sitories In other gelo i

formations. furthermore, the Agency asume
that the consequences of such inadvertent
drilling need not be assumed to be me
severe than: (13 Direct release to the l
surface of all the ground waer In the
repository horison that would promptly flow
through the newly created borehole to li
surface due to natural lithostatic pressur-or
(if pumping would be required to ras watr
to the surface) release of 200 cubic meters of
ground water pumnped to the surface If that
much water Is readily available to be
pumnped, cnd (2) creation ot aground waetr
t ow path with a permeability typical of a
borehole filled by the soi or grave thatt
wrould normally settle into an open kolk over

timrnot the permetability ol a caeuly
esled bhol

(FR Doc -20331 Filed 9-I54&- tUa Wm
S COc 0

I
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DRAFT CONGRESSIONAL LETTER

Dear Mr. Chairman:

Enclosed for your information is a copy of a notice of proposed rulemaking to

be published in the Federal Register.

The Nuclear Waste Policy Act of 1982 directs the Commission to revise its

regulations for licensing the disposal of high-level radioactive waste (HLW)

in geologic repositories, 10 CFR Part 60, to eliminate inconsistencies with

the Environmental Protection Agency's standard for HLW disposal. The standard,

40 CFR Part 191, was published on September 19, 1985 (50 FR 38066). The Com-

mission has identified several areas in Part 60 which will require revision to

eliminate inconsistencies with the standard. The proposed rulemaking would

make the necessary revisions.

Robert B. Minogue, Director
Office of Nuclear Regulatory Research

Enclosure: As stated

12/10/85 1 CONG LTR RULEMAKING MATERIALS
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D.. 2055

Nommber 27, 1985

Cys: Dircks
Roe
Rehm
Stello
GCunningharn
Denton
Kerr, SP
Fehringer, iM.SS
(..Erjard, RES
Philips

OFFICE OF THE
SECRETARY

MEMORANDUM FOR:

FROM:

SUBJECT:

William J. Dircks
Executive Director for f rations

Samuel J. Chilk, Secred

STAFF REQUIREMENTS - N4AION VOTE ON
SECY-85-272 - REPORT O T E 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 EIA.

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 ambiguity in the application of probabilistic conditions
placed on the post-closure containment requirements. (RES)

(EDO Suspense: 2/15/86)

Rec'd C. EDO _
Date.... 1.- .A '.II

ENCLOSURE D
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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. (NMSS)

Attachment:
As stated

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
OGC
OPE
ACRS



UNITED SAItS
NUCLEAR REGULATORY COMMISSION

* * _WASHINGTON. 0. 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 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 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 these requirements or
make them applicable only to facilities not licensed 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). 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 Requirement:

(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 isolation 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 (160.52) 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 wo.uld 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
"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, it might appear at first blush that Part 60 is
at odds with the draft EPA standards.
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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
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 Chances to Part 60:

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

(9) A general description of the program for post-permanent clh;re
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:

jI) identify those parameters that will be monitored;
ii) indicate how each parameter will be used to evaluate the expected

performance of the repository; and
(OMt) 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 revisions to Part 60 are needed.
contain equivalent provisions.

160.21(c)(8), 60.51(a)(2), and 60.121

_*
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5.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
either 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 likelihood of
being disturbed in the future.

b. Discussion:

Part 60 contains provisions equivalent to this assurance requirement in
160.122(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 is 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 HRC 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) (ii), 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.)

c. Proposed Changes to Part 60:

Add a new I (18) to 160.122(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 I (18) through (21) accordingly.
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REGULATORY ANALYSIS

STATEMENT OF THE PROBLEM

The Nuclear Waste Policy Act of 1982, Public Law 97-425 (NWPA) contains

provisions requiring EPA to promulgate standards for the protection of public

health and safety to apply to geologic repositories for HLW. Section 121 of

the statute requires NRC standards or criteria for licensing geologic reposi-

tories (10 CFR 60) to "not be inconsistent" with the EPA standards. NRC pro-

mulgated 10 CFR 60 on February 25, 1981 (46 FR 13971), and final technical

criteria against which license applications would be reviewed under 10 CFR 60

were promulgated on June 21, 1983 (48 FR 28194). The NWPA specifically provided

for NRC to promulgate Part 60 before the EPA standards were issued. However,

the law directs NRC to revise its requirements and criteria to eliminate incon-

sistency in the event that the EPA standards are promulgated after the promul-

gation of 10 CFR 60. The final EPA standard 10 -- CFR 191 -- was promulgated

on September 19, 1985 (50 FR 38066).

OBJECTIVES

The objective of the proposed regulatory action is to eliminate inconsis-

tencies between NRC regulations covering HLW geologic repositories and the EPA

standard for releases from HLW geologic repositories. This action will facilitate

the process of licensing HLW geologic repositories as the licensing process can

take place within a consistent overall framework of standards and regulations

ALTERNATIVES

The Nuclear Waste Policy Act of 1982 specifically directs NRC to eliminate

any inconsistencies between 10 CFR Part 60 and the EPA Standard so the alterna-

tives to the proposed action are limited by statute.

(1) Leave the provisions of 10 CFR Part 60 intact.

ENCLOSURE
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CONSEQUENCE

Alternative Action (1)

The staff's analysis of the EPA standard and the existing 10 CFR Part 60

has concluded that there are inconsistencies in several areas. The major areas

of inconsistency are in; (a) definitions - particularly definitions of

controlled area, and the accessible environment, (b) protection of special

sources of groundwater, (c) the concept of "reasonable assurance,"

(d) institutional control, (e) the presence of significant concentrations of

material not widely available from other sources as a siting criterion,

(f) post-closure monitoring, and (g) performance of particular barriers

following permanent closure.

The staff believes that to allow these inconsistencies to persist by leaving

the provisions of 10 CFR Part 60 intact would create the potential for uncer-

tainties in the licensing process for HLW geologic repositories. This would

impede the U.S. program for disposal of HLW in geologic repositories.

Proposed Action

10 CFR Part 60 will be amended to revise provisions which are not consis-

tent with the EPA HLW standard. The result will be a consistent framework for

licensing HLW geologic repositories. This will make the licensing process more

efficient, resulting in savings to DOE, NRC, utilities and their ratepayers,

and the general public.

12/10/85 2 REGU ANALYSIS RULEMAKING MATER
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NRC PROPOSES TO AMEND REGULATION

ON LICENSING OF HIGH-LEVEL RADIOACTIVE WASTE REPOSITORY

The Nuclear Regulatory Commission is proposing to amend its requirements

which will govern the construction and operation by the Department of Energy

of geologic repositories for high-level radioactive wastes.

As proposed, and as required by the Nuclear Waste Policy Act of 1982, the

amendments would incorporate the Environmental Protection Agency's

recently-published "generally applicable standards for protection of the

general environment from offsite releases from radioactive materials in

repositories".

Four sections of the EPA standards proposed for inclusion in the NRC's

requirements contain numerical guidance applicable to:

1) repository operations;

2) protection of individuals and groundwater for the first 1,000 years

after repository closure; and

3) containment requirements restricting the total amount of

radioactivity released from a repository for 10,000 years following closure.

ENCLosURE F



In addition, the Commission is proposing to incorporate directly into its

regulation the substantive requirements of other parts of the EPA's

environmental standards--modified, as necessary, to conform with the

terminology currently used by the NRC. These changes would deal, among other

things, with:

1) definitions of terms;

2) contents of license application;

3) amendment of a license to permit repository closure;

4) termination of a license;

5) purpose and nature of findings necessary to assure compliance with

EPA and NRC requirements;

6) overall performance objectives for a geologic repository after

permanent closure;

7) performance of particular barriers to prevent the release of

radioactive material after permanent closure of a repository;

8) institutional controls for radiological protection;

9) siting criteria governing the presence of economically, or

potentially economically, valuable minerals;

10) monitoring of a repository after permanent closure.



Written comments on the proposed amendments to Part 60 of the NRC's

regulations should be received by (date). They should be addressed to the

Secretary of the Commission, Nuclear Regulatory Commission, Washington, D. C.

20585; Attention: Docketing and Service Branch.

I
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[COMPARATIVE TEXT]

PART 60'-- DISPOSAL OF HIGH-LEVEL RADIOACTIVE

WASTES IN GEOLOGIC REPOSITORIES

1. The authority citation for Part 60 continues to read as follows:

Secs. 51, 53, 62, 63, 65,'81, 161, 182, 183, 68'Stat. 929, 930, 932, 933, 935,

948, 953, 954, as amended (42 U.S.C. 2071, 2073, 2092, 2093, 2095, 2111, 2201,

2232, 2233); secs. 202, 206, 88 Stat. 1244, 1246 (42 U.S.C. 5842, 5846); secs.

10 and 14, Pub. L. 95-601, 92 Stat. 2951 (42 U.S.C. 2021a and 5851); sec. 102,

Pub. L. 91-190, 83 Stat. 853 (42 U.S.C. 4332); sec. 121, Pub. L. 97-425, 96

Stat. 2228 (42 U.S.C. 10141).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),

§560.71 to 60.75 are issued under sec. 161o, 68 Stat. 950, as amended (42

U.S.C. 2201(o)).

2. Section 60.2 is amended by revising the definitions of "accessible

environment" and "controlled area" and by adding seven new definitions in

alphabeiical order as follows:

§60.2 Definitions.
* . .... ..* . ................* * .*

"Accessible environment" means: (1) [tI]he atmosphere, (2) [the]'land

surfaces, (3) surface waters,- (4) oceans, and (5) [the-peFtweRJ all of the

lithosphere that is Ceuts4de] beyond the controlled area.
* * * * *

ENICLOSUIRE G
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"Active institutional control" means: (1) controlling access to a

disposal site by any means other than passive institutional control, (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.
*** * *

"Community water system" means a system for the provision to the public of

piped water 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.
* * * * *

"Controlled area" (ieans-a-suplaee-;eeat~esl-ts-be-iaked-by-su+*abze

subsurfaeeT-whreh-area-has-beeR-eanimtted-ts-use-as-a-lesfestge-repas~ts y-aRd

$Wem-whish-4neempoatible-aet8wt~es-weuid-be-restr~eted-$94;ew4Al-pe Saneng a

elesuveT] means: (1) a surface location, to be identified by

passive institutional controls, that encompasses no more than 100 square

kilometers and extends horizontally no more than five kilometers in any

direction from the outer boundary of the underground facility, and (2) the

subsurface underlying such a surface location.
* * * * *

"Passive institutional control" means: (1) permanent markers placed at a

disposal 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 disposal system.
* * * *
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"Significant source of groundwater" means: (1) an aquifer 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 a

transmissivitygreater than 200 gallons per day per foot, provided that-any

formation or part of a formation included within the source of groundwater has

a hydraulic conductivity-greater than 2 gallons per day per square foot; and

(iv) is capable of continuously yielding at least 10,000 gallons per day to a

pumped or flowing well for-a period of at least a year; or (2) an aquifer that

provides the primary source of water for a community water system as of

November 18, 1985.
* ** * *

"Special source of groundwater" means those Class I groundwaters

identified in accordance with the Environmental Protection Agency's

Ground-Water Protection Strategy published in August 1984 that: (1) are within

the controlled area encompassing a disposal system or are less than five

kilometers beyond the controlled area; (2) ire supplying drinking water-for

thousands of persons as of the date that the Department chooses a location

within that area for detailed characterization as a potential site for a

disposal system (e.g., in accordance with Section 112(b)(1)(B) of the NWPA);

and (3) are irreplaceable in that no reasonable alternative source of drinking

water is available to that population.
. . -. *: * '

"Transmissivity" means the hydraulic conductivity integrated over the

saturated thickness of an underground formation. The transmissivity of a

series of formations is the sum of the individual transmissivities of each

formation comprising the series.
* .* - : . * - , * . .*
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"Uranium fuel cycle" means the operations of milling of uranium ore,

chemical conversion of uranium, isotopic enrichment of uranium, fabrication of

uranium fuel, generation of electricity by a light-water-cooled nuclear power

plant using uranium fuel, and-reprocessing of spent uranium fuel, to the extent

that these directly support the production of electrical power for public use

utilizing nuclear energy, but excludes mining operations, operations at waste

disposal sites, transportation of any radioactive material in: support of these

operations, and the reuse of recovered non-uranium special nuclear and

by-product materials from the cycle.
* * * **

3. Section 60.21 is amended by revising paragraph (c)(1)(ii)(C), adding a

new paragraph (c)(9) and redesignating the existing paragraphs (c)(9) through

(c)(15) as paragraphs (c)(10) through (c)(16).

§60.21 Content of application.
* * * * *

(c) * * *

(1) * * *

(ii) * * *

(C) An evaluation of the performance of the proposed geologic repository

for the period after permanent closure, assuming anticipated processes and

events, giving the rates and quantities of releases of radionuclides to the

accessible environment as a function of time; and a similar evaluation which

assumes the-occurrence of unanticipated processes and events. In making such

evaluations, estimated values shall be incorporated into an overall probability

distribution of cumulative release to the extent practicable.
* * * * *

(9) A general description of the program for post-permanent closure

monitoring of the geologic repository.
* * * *
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4. Section 60.51 is amended by revising paragraph (a)(1) to read as

follows:

§60.51 License amendment for permanent closure.

(a).* * *

(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;

(ii) indicate how each parameter will be used to evaluate the expected

performance of the repository; and

(iii) discuss the length of time over which each parameter should be

monitored to adequately-confirm the expected performance of the repository.
* * . * ,*-. *

-5. Section 60.52 is amended by designating current paragraph (c)(3) as

paragraph (c)(4) and by adding a new paragraph (c)(3) as follows:

§60.52 Termination of license.
: ,- *,* * .~ * . *

(c) * - * -

(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

* * . . .*.
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6. Section 60.101 is amended by revising paragraph (a)(2) to read as

follows:

§60.101 Purpose and nature of findings.

(a) * * *

(2) While these performance objectives and criteria are generally stated

in 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 is 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 uncertainties.

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 is reasonable assurance, making allowance for the

time period, hazards, and uncertainties involved, that the outcome will be in

conformance with those objectives and criteria. 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. Demonstration of

compliance with the performance objectives of §60.112 will also involve

predicting the likelihood and consequences of events and processes that may

disturb the repository. Such predictions may involve complex computational

models, analytical theories and prevalent expert judgment. Substantial

uncertainties are likely to be encountered and sole reliance on numerical

predictions to determine compliance may not be appropriate. In reaching a

determination of reasonable assurance, the Commission may supplement numerical

analyses with qualitative judgments including, for example, consideration of

the degree of diversity or redundancy among the multiple barriers of a specific

repository.
* * * * *
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7. In section 60.111, paragraph (a) is revised to read as follows:

§60.111 Performance of the geologic repository operations'area through

permanent closure.

(a) Protection against radiation exposures and releases of radioactive

material. The geologic repository operations. area shall be designed so that

until permanent closure has been completed[-padi4at4eR-e^pesupes-aRd-wad4at4eR

4eve'ts,-aRd-,eleases-ef-pad4eat4Ye-mateFrals-te-uRpestp4eted-aFeas ;-w4;;-at

atl-t4ines-be-ma4Ata4Red-w4th4R-the-44mts-speet(4ed-4R-PaPt-2Q-ef rtI4s-ehapteP

alid-stleh-ge~epa44,y-app4eable-ekympenife~tal-staAdapds-terF-ad4eaetty~ty-as-f2ay

have-beeR-estab44shed-by-the-ERvvFepmeRta1-PPeteet4eR-Ageveeyv]

(1) The annual dose eguivalent to any member of the public outside the

geologic repository operations area, resulting from the combination of (i)

discharges of radioactive material and direct radiation from activities at the

geologic repository operations area and (ii) uranium fuel cycle operations,

shall not exceed-.25 millirems to the whole body, 75 millirems to the thyroid.

and 25 millirems to any other critical organ.

(2) Radiation exposures and radiation levels, ,and releases of radioactive

materials to-unrestricted areas, will at all times, including the

retrievability period'of §60.111(b), be maintained within the limits specified

in Part 20 of this chapter..
. * -* * ' s* *

8. Section 60.112 is revised to read as follows:

§60.112 Overall -system performance objective for the geologic repository

after permanent closure.

The'geologic setting shall be selected and -the engineered barrier system

and the shafts, boreholes and their seals shall be designed-[te-assure-that

-releases-es-Pad4eaet4ve-matewpals-te-the-aeeessible-eRv4PeRmeRt-$Q4eewtFi

pe maaReRt-elesuPe-eeRfeAP-te-s5eh-§eRePally-appl~eable-eRv4peRmeRta+-staRdaPds
as-may-have-beee-estab 4shed-by-the-Esv4enfeRta4-Pveteet4eR-Ageiey-w4th
Fespeet-te-beth-aR¢4e4pitd-poeeses-a~d-eveRts-aRd-uRaRtse4pated-ppeeesses
&AR-eveRtE.]
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(a) So that, for 10,000 years following permanent closure,'-cumulative

releases of radionuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall:

(1) Have a likelihood of less than one chance in 10 of exceeding the

quantities calculated in accordance with §60.115.

(2) Have a likelihood of less than one chance in 1,000 of exceeding ten

times the quantities calculated in accordance with §60.115.

(b) So that for 1,000 years after permanent closure, and in the absence of

unanticipated processes and events, the annual dose equivalent to any member of

the public in the accessible environment does not exceed 25 millirems to the

whole body or 75 millirems to any critical organ. For the purpose of applying

this paragraph, all potential pathways from the geologic repository to people

shall be considered, including the assumption that individuals consume 2 liters

per day of drinking water from any significant source of groundwater outside of

the controlled area.

(c) So that for 1,000 years after permanent closure, and in the absence of\..

unanticipated processes and events:

(1) Except as provided in paragraph (c)(2) of this section, the

radionuclide concentrations averaged over any year in water withdrawn from any

portion of a special source of groundwater do not exceed:

(i) 5 picocuries per liter of radium-226 and radium-228;

(ii) 15 picocuries per liter of alpha-emitting radionuclides (including

radium-226 and radium-228 but excluding radon); or

(iii) the combined concentrations of radionuclides that emit either beta

or gamma radiation that would produce an annual dose equivalent to the total

body or any internal organ greater than 4 millirems per year if an individual

consumed 2 liters per day of drinking water from such a source of groundwater.

(2) If any of the average annual radionuclide concentrations existing in a

special source of groundwater before construction of the geologic repository

operations area already exceed the limits in paragraph (c)(1) of this section,

the increase, caused by the geologic repository, in the existing average annual

radionuclide concentrations in water withdrawn from that special source of

groundwater does not exceed the l. ..it specified in paragraph (c)(1) of this ,

section.
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9. In section 60.113, paragraph (b)(1) is revised and a new paragraph (d)

is added to read as follows:

§60.113 Performance of particular barriers after permanent closure.
* .* * * *

(b) *L * *

(1) [A vy-geRevappy-aplp4eab~e-env4wesRe~ta;_stadFid f6-fadieae4v ty

estab;4shed-by-the-Eev4peRmeRtaI-PPeteet4eR-AgeRteyv The overall system
performance objectives of §60.112.

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

10. A new §60.114 is-added to read as follows:

§60.114 Institutional control.

Neither active nor passive institutional control shall be deemed to assure
compliance with the'overall' system performance-objectives set out at 160.112
for more than 100 years after permanent closure. -However, the effects of
institutional control may be considered in assessing, for purposes of that
section, the likelihood and consequences of processes and events affecting the

geologic setting.

11. A new §60.115 is added to read as follows:

§60.115 Release limits for overall system performance objective.
The following table shall be used to make the calculations referred to in

paragraph (a) of §60.112.
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TABLE 1 --RELEASE LIMITS FOR OVERALL SYSTEM PERFORMANCE OBJECTIVE

(Cumulative Releases to the Accessible Environment

for 10,000 Years After Disposal)

,,,,h

Radionuclide Release Limit per
1000 M or other unit
of waste (see Notes)
(curies)

Americium-241 or 243 - - - - - - - - - - - - - - - - - - - 100

Carbon-14 - - - - - - - - - - - - - - - - - - - - - - - - 100

Cesium-135 or 137 - - - - - - - - - - - - - - - - - - - - 1000

Iodine-129 - - - - - - - - - - - - - - - - --- - - - - - - 100

Neptunium-237 - - - - - - - - - - - - - - - - - - - - - - 100

Plutonium-238, 239, 240 or 242 - - - - - - - - - - - - - - 100

Radium-226 - - - - - - - - - - - - - - - - - - - - - - - - 100

Strontium-90 - - - - - - - - - - - - - - - - - - - - - - - 1000

Technetium-99 - - - - - - - - - - - - - - - - - - - - - - 10000

Thorium-230 or 232 - - - - - - - - - - - - - - - - - - - - 10

Tin-126 - - - - - - - - - - - - - - - - - - - - - - - - - 1000

Uranium-233, 234, 235, 236 or 238 - - - - - - - - - --- - 100

Any other alpha-emitting radionuclide

with a half-life greater than 20 years 100

Any other radionuclide with a half-life greater

than 20 years that does not emit alpha particles - - - - 1000

0
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Application of Table ' 1

NOTE 1: Units of Waste. The Release-Limits in Table 1 apply to the

amount of wastes in any one of the following:

(a) an amount of spent nuclear fuel containing 1,000 metric tons of heavy

metal (MTHM) exposed to a burnup between 25,000 megawatt-days per metric ton of

heavy metal (MWd/MTHM) and 40,000 MWd/MTHM;-'

(b) the high-level radioactive wastes generated from reprocessing each

1,000 MTHM exposed to a burnup between 25,000 MWd/MTHM and 40,000 MWd/MTHM;

(c) each 100,000,000 curies of gamma or beta-emitting radionuclides with

half-lives greater 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

radioactive waste in accordance with part (B) of the definition of high-level

waste in the Nuclear Waste'Policy Act (NWPA));

(d) each-1,000,000 curies of other-radionuclides (i.e., gamma or

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 5 or with

materials that are identified by the Commission as high-level waste in

accordance with part (B) ofithe definition of high-level waste in the NWPA); or

(e) an amount of transuranic (TRU) wastes containing one million curies of

alpha-emitting transuranic radionuclides with half-lives greater than 20 years.

NOTE 2: Release Limits for Specific Disposal Systems. To develop Release

Limits for a particular disposal system, the quantities in Table 1 shall be

adjusted for the amount of waste included in the disposal system compared to

the various units of waste defined in Note 1. For example:

(a) If a particular disposal system contained the high-level wastes from

50,000 MTHM, the Release Limits for that system would be the quantities in

Table 1 multiplied by 50 (50,000 MTHM divided by 1,000 MTHM).
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(b) If a particular disposal system contained three million curies of

alpha-emitting transuranic wastes, the Release Limits for that system would be

the quantities in Table 1 multiplied by three (three million curies divided by

one million curies).

(c) If a particular disposal system contained both the high-level'wastes

from 50,000 MTHM and 5 million curies of alpha-emitting transuranic wastes, the

Release Limits for that system would be the quantities in Table 1 multiplied by

55:

50,000 MTHM

1,000 MTHM

5,000,000 curies TRU
+ ____--------- = 55

1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different BurnuD. For

disposal systems containing reactor fuels (or the high-level wastes from

reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or

greater than 40,000 MWd/MTHM, the units of waste defined in (a) and (b) of Note J

1 shall be adjusted. The unit shall be multiplied by the ratio of 30,000

MWd/MTHM divided by the fuel's actual average burnup, except that a value of

5,000 MWd/MTHM may be used when the average fuel burnup is below 5,000 MWd/MTHM

and a value of 100,000 MWd/MTHM shall be used when the average fuel burnup is

above 100,000 MWd/MTHM. This adjusted unit of waste shall then be used in

determining the Release Limits for the disposal system.

For example, if a particular disposal system contained only high-level

wastes with an average burnup of 3,000 MWd/MTHM, the unit of waste for that
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disposal system would be:

(30,000 MWd/MTHM)
1,000 MTHM X ----------------- 6,000 MTHM

( 5,000 MWd/MTHM)
If that disposal system contained the high-level wastes from 60,000 MTHM

(with an average burnup of 3,000 MWd/MTHM), then the Release Limits for that

system would be the quantities in Table 1 multiplied by ten:

60,000 MTHM
___------- 10

6,000 MTHM

which is the same as: - -
60,000 MTHM ( 5,000 MWd/MTHM)

…-_-_-_-_ - x -----------------

- 1,000 MTHM (30,000 MWd/MTHM)

a 10

NOTE 4: Treatment of Fractionated High-Level Wastes. In some cases, a

high-level waste stream from reprocessing spent nuclear fuel may have been (or

will be) separated into two or more high-level waste components destined for

different-disposal systems. In such cases, the implementing agency may allocate

the Release Limit multiplier (based upon the original MTHM and the average fuel

burnup of the high-level waste stream) among the various disposal systems as it

chooses; provided that the total Release Limit multiplier used for that waste

stream at all of its disposal systems may not exceed the Release Limit

multiplier that would be used if the entire waste stream were disposed of in

one disposal system.

NOTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHM.

In some cases, the records associated with particular high-level waste streams

may not be adequate to accurately determine the original metric tons of heavy

metal in the reactor fuel that created the waste, or to determine the average



LINE 'N-LINE OUT
- 14 q

burnuo 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 shall no longer be used. Instead, the units of waste

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

burnuo, then the calculations described in previous Notes will be conducted

usina the values that result in the smallest Release Limits, except that the

Release 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 Release Limits to Determine Compliance with §60.112(a).

Once release limits for a particular system have been determined in accordance

with Notes 1 through 5, these release limits shall be used-to determine

compliance with the requirements of §60.112(a) as follows. In cases where a

mixture of radionuclides is projected to be released to the accessible

environment, the limiting values shall be determined as follows: For each

radionuclide in the mixture, determine the ratio between the cumulative release

quantity projected over 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The sum of such ratios for all

the radionuclides in the mixture may not exceed one with regard to

§60.112(a)(1) and may not exceed ten with regard to §60.112(a)(2).

For example, if radionuclides A, B, and C are projected to be released in

amounts Qa' Qb' and 0c, and if the aDolicable Release Limits are RL, RI and

RLC, then the cumulative releases over 10,000 years shall be limited so that

the following relationshia exists:

Qa Qb QC
___- --- + --- 1

RLa RLb RLC
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12. In section 60.122, paragraph (c) is amended by redesignating the

current paragraphs (c)(18) through (c)(21) as paragraphs (c)(19) through

(c)(22) and by adding a new paragraph (c)(18) to read as follows:

§60.122 Siting criteria.
* * * * *

(c) * * *

(18) The presence of significant concentrations of any naturally-occurring

material that is not reasonably available from other sources.
* * * * *

13. A new §60.144 is added to read 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 repository

performance, provided that the means for conducting such monitoring will not

degrade repository performance. This program shall be continued until

termination of a license.

Dated at Washington, D.C. this day of - 1986.

For the Nuclear Regulatory Commission.

Samuel J. Chilk,

Secretary of the Commission
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UNITED STATES
NUCLEAR REGULATOnYCOMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
- - ' ,WASHINGTON. 0. C. 20s5

November 14, 1985,

:.¶& WtPA Prokcct-_____, . _ , . .ij-.*-:

Honorable Nunzio J. Palladino
Chairman O0ir, ~
U. S. Nuclear Regulatory Commission e
Washington, D. C. 20555 -s E

Dear Dr. Palladino:

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

During its 307th meeting, November 7-9, 1985, the Advisory Committee on
Reactor Safeguards met with members of the NRC Staff and the Environ-
mental Protection Agency (EPA) for additional discussions on the nature
and implementation of the EPA Standards for a High-Level Radioactive
Waste (HLW) Repository. This was also the subject of a meeting of the
NRC Commissioners with the ACRS on October 10, 1985; of a meeting of the
NRC Commissioners with representatives of the NRC Staff, the Department
of Energy (DOE), EPA, and the ACRS on October 21, 1985; and of a com-
bined meeting of our subcommittees on Waste Management and Metal Com-
ponents on October 24-25, 1985. In addition, we reported to you on this
subject in our letters of July 17, 1985 and October 16, 1985.

As a result of these meetings and associated discussions, we offer the
following additional comments.

1. It is generally recognized that there is essentially no prospect
that compliance with the EPA Standards can ever be demonstrated by
actual observations. Determination of compliance will have to be
based on the results of calculations using some agreed-upon set of
release scenarios, environmental transport models, and their
underlying assumptions. As stated in our letter of October 16,
1985, we believe that this has the potential for introducing
obstacles in the licensing process, and it was for this reason that
we recommended in our letter of July 17, 1985, that the Commission
assure itself that the Staff's endorsement of this approach was
correct.

2. We continue to believe that the EPA Standards contain deficiencies
and inconsistencies, e.g., that the dose limits for single organs
are not risk-based, and that different dose limits are being
applied to NRC-licensed HLW facilities than to similar DOE facil-
ities. Although we understand that time constraints did not permit
the EPA Staff to correct these deficiencies, they nonetheless
exist. In addition, there are errors in the recommended methods
for the analysis and interpretation of data collected in the
evaluation of the performance of a repository.

T.1CLTOSW4U !!



Honorable Nunzio J. Palladino November 14, 1985

The NRC Staff is proposing an approach that may prove successful.
However, we have no confidence that it will succeed. Our basic concern
continues to be whether a formal determination can be made that a
licensee is complying with the EPA Standards. To help resolve this
problem, we encourage the NRC Staff to accelerate their efforts to
develop analytical methods based on both deterministic and probabilistic
approaches, and we recommend that a consensus be sought on these methods
as they are developed. We also encourage the NRC Staff to use rule-
making as a mechanism for implementing these methods, and we support the
approaches being developed by the NRC Staff to utilize outside experts
to help identify relevant issues and information needs.

Additional comments by ACRS Members Harold W. Lewis and Dade W. Hoeller
are presented below.

Sincerely,

David A. Ward
Chairman

Additional Comments by ACRS Member Harold W. Lewis

It is worth repeating and extending the statement in the ACRS letters of
July 17, 1985 and October 16, 1985, that the EPA Standards are too
stringent. All these problems of compliance determination derive from
the fact that the EPA risk limits are far below any reasonable likeli-
hood of detection. It is that that drives the dependence on models and
calculations.

I know of no rational basis (though recognize the political constraints)
for a standard involving one-tenth of a fatality per year for ten
thousand years, beginning in a few hundred years. If one uses cost/ben-
efit analysis with any reasonable estimate of the benefit of the reposi-
tory; if one uses reasonable discounting of future costs against current
benefits, a procedure understood by all surviving businesses and
nations; if one compares with the risk or even the radioactive effluents
from coal burning, the only viable alternative to nuclear power; if one
compares with cosmic rays or other natural radiation; however one makes
the comparison, these are unreasonably stringent standards.

I recognize that they are the product of EPA, and the result of a
necessary political process, but think that the NRC should develop
regulatory procedures in such a way as to make the best of a bad set of
standards by moving the assessment of the risk in the direction of
realism. To add the usual regulatory conservatism to the implementation
of standards which are already too stringent would not be in the na-
tional interest.
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I know of no risk issue (perhaps excepting UFOs) in which the discrep-
ancy between perceived risk and actual risk is so high. That seems to

be what has put us In this position, but It Is still the responsibility

of scientific advisors to remain rational and to deal with real risk.
That is extraordinarily small here.

Additional Remarks by ACRS Member Dade W. Moeller

I recognize that many of the issues associated with the EPA Standards

are controversial and subject to a range of interpretations. A primary

example is the estimation of the average annual societal risk to an
individual as a consequence of the operation of an HLW repository

constructed and operated In accord with the EPA Standards. Depending on

the number of people assumed to be exposed, one can "demonstrate" that

the Standards are either comparable to the risks associated with some

other existing radiation standards, or that the risks are several orders

of magnitude lower. Since, at the present time, there appear to be no

acceptable guides for use by Federal agencies in making risk estimates

for radionuclide sources that have the potential for exposing large

numbers of people at extremely low dose rates over long periods of time,

I would encourage the NRC to request that the Committee on Interagency

Radiation Research and Policy Coordination (CIRRPC) undertake to develop

such guides. I understand that the CIRRPC would be receptive to such a
request.



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555

May 15, 1986
OFFICE OF THE

SECRETARY

MEMORANDUM FOR:

FROM:

SUBJECT:

Victor Stello, Jr.
Executive Director for Operations

6,'Samuel J. Chilk, Secretary

STAFF REQUIREMENTS - SECY-86-92 -- "10 CFR
PART 60 -- DISPOSAL OF HIGH-LEVEL RADIO-
ACTIVE WASTES IN GEOLOGIC REPOSITORIES --
PROPOSED AMENDMENTS TO ELIMINATE
INCONSISTENCIES-WITH THE EPA HIGH-LEVEL
WASTE STANDARDS"

The Commission, (with all Commissioners agreeing) has approved
publication in the Federal Register of the proposed amendments
to 10 CFR Part 60, which eliminates inconsistencies with the EPA
HLW standard.

You should forward the Federal Register Notice for signature and
publication.

(EDO) (SECY SUSPENSE: 6/13/86)

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
Commission Staff Offices
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RESPONSE SHEET

SAMUEL J. CHILK, SECRETARY OF THE COMMISSION

COMMISSIONER ASSELSTINE

TO:

FROM:

SUBJECT:
SECY-86-92 - 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES--PROPOSED
AMENDMENTS TO ELIMINATE INCONSISTENCIES WITH THE EPA
HIGH-LEVEL WASTE STANDARDS

APPROVED. . V • DISAI

NOT PARTICIPATING_

'PROVED ABSTAIN_

REQUEST DISCUSSION_

COMMENTS:

v

/~ -/ -g? I
DATE

YES NO

Entered on "AS" 17~ L_7
SECRETARIAT NOTE: PLEASE ALSO RESPOND TO AND/OR COMMENT ON OGC/OPE

MEMORANDUM IF ONE HAS BEEN ISSUED ON THIS PAPER.

NRC-SECY FORM DEC, 80
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RESPONSE SHEET

SAMUEL J. CHILK, SECRETARY OF THE COMMISSION

COMMISSIONER ROBERTS

TO:

FROM:

SUBJECT:
SECY-86-92 - 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES--PROPOSED
AMENDMENTS TO ELIMINATE INCONSISTENCIES WITH THE EPA
HIGH-LEVEL WASTE STANDARDS

APPROVED DISAF

NOT PARTICIPATING_

'PROVED ABSTAIN_

REQUEST DISCUSSION_

COMMENTS:

I./ ' , /v, I
, . .I.

I

YES

/.67X

NO

'-7
• 2 1 2

A

Entered on "AS" DARI

SECRETARIAT NOTE: PLEASE ALSO RESPOND TO AdD/OR COMMENTON OGC/OPE
MEMORANDUM IF ONE HAS BEEN ISSUED ON THIS PAPER.

NRC-SECY FORM DEC. 80
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RESPONSE SHEET

TO: SAMUEL J. CHILK, SECRETARY OF THE COMMISSION

CHAIRMAN PALLADINOFROM:

SUBJECT:
SECY-86-92 - 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES--PROPOSED
AMENDMENTS TO ELIMINATE INCONSISTENCIES WITH THE EPA
HIGH-LEVEL WASTE STANDARDS

APPROVED xx DISAPPROVED_ ABSTAIN_ _

NOT PARTICIPATING_ REQUEST DISCUSSION_

COMMENTS:

/
I

4//Ir IbNAIUKt
C ; t-;i

YES

02or/_

NO

'-7
Y.:

Entered on "AS"

SECRETARIAT NOTE:

DA1l

PLEASE ALSO RESPOND TO AND/OR COMMENT ON OGC/OPE
MEMORANDUM IF ONE HAS BEEN ISSUED ON THIS PAPER.

NRC-SECY FORM DEC. 80
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TO:

FROM:

RESPONSE SHEET

SAMUEL J. CHILK, SECRETARY OF THE COMMISSION

CO1I4MISSIONER BERNTHAL

SECY-86-92 - 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES--PROPOSED
AMENDMENTS TO ELIMIN7ATE-INCONSISTENCIES WITH THE EPA
HIGH-LEVEL WASTE STANDARDS

SUBJECT:

APPROVED DISAPPROVED_ ABSTAIN

NOT PARTICIPATING_ REQUEST DISCUSSION_ _

COMMENTS:

* bARE.

YES NO !*/ ZH /E:
I DKILEntered on "AS"

SECRETARIAT N01

~*/ /_

[E: PLEASE ALSO RESPOND TO AND/OR COMMENT ON OGC/OPE
/ MEMORANDUM IF ONE HAS BEEN ISSUED ON THIS PAPER.

NRC-SECY FORM DEC. 80
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RESPONSE SHEET

SAMUEL J. CHILK, SECRETARYrOF THE COMMISSION

COMMISSIONER ZECH

TO:

FROM:

SUBJECT: SECY-86-92 - 10 CFR PART 60--DISPOSAL OF HIGH-LEVEL
RADIOACTIVE WASTES IN GEOLOGIC REPOSITORIES--PROPOSED
AMENDMENTS TO ELIMINATE INCONSISTENCIES WITH THE EPA
HIGH-LEVEL WASTE STANDARDS

APPROVED __ _ __ _ DISAPPROVED ABST AIN__

NOT PARTICIPATING REQUEST DISCUSSION.

COMMENTS:

4ol LV.
YES NO

Entered on "AS"

SECRETARIAT NOTE:

Z 5 HS / 7 -DAE

PLEASE ALSO RESPOND TO AND/OR COMMENT ON OGC/OPE
MEMORANDUM IF ONE HAS-BEEN ISSUED ON THIS PAPER.

NRC-SECY FORM DEC. 80
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NUCLEAR REGULATORY COMMISSION

10 CFR Part 60

Disposal of High-Level Radioactive Wastes in Geologic Repositories;

Conforming Amendments

AGENCY: Nuclear Regulatory Commission.

ACTION: Proposed rule.

SUMMARY: The Nuclear Regulatory Commission (NRC) is proposing to amend its

regulations for disposal of high-level radioactive wastes in geologic

repositories. The amendments are necessary to conform existing NRC regulations

to the environmental standards for management and disposal of high-level

radioactive wastes promulgated by the Environmental Protection Agency (EPA) on

September 19, 1985. The proposed rule would incorporate all the substantive

requirements of the environmental standards and make several changes in the

wording used by EPA in order to maintain consistency with the current wording

of the NRC regulations.

DATE: Comment period expires Aug. 18, 19e6 Comments received after this

date will be considered if it is practical to do so, but assurance of

consideration cannot be given except as to comments received on or before this

date.

ADDRESSES: Written comments may be submitted to the Secretary of the

Commission, U.S. Nuclear Regulatory Commission, Washington, DC 20555,

Attention: Docketing and Services Branch. Comments may also be delivered to

Room 1121, 1717 H Street NW, Washington, DC, from 8:15 a.m. to 5:00 p.m.

weekdays. Copies of the documents referred to in this notice and comments

1
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received may be examined at the NRC Public Document Room, 1717 H Street, NW,

Washington, DC. _

FOR FURTHER INFORMATION CONTACT: Daniel J. Fehringer, Division of Waste

Management, Office of Nuclear Material Safety and Safeguards, U.S. Nuclear

Regulatory Commission, Washington, DC, 20555, telephone (301) 427-4796.

SUPPLEMENTARY INFORMATION:

Backaround

Section 121 of the Nuclear Waste Policy Act of 1982 (NWPA), 42 USC 10141,

directs the Environmental Protection Agency (EPA) to "promulgate generally

applicable standards for protection of the general environment from offsite

releases from radioactive material in repositories." EPA published its final

high-level radioactive waste (HLW) standards in the Federal Register on

September 19, 1985 (50 FR 38066). Section 121 of the NWPA further specifies

that the regulations of the NRC "shall not be inconsistent with any comparable

standards promulgated by [EPA]."

The Nuclear Regulatory Commission has previously published rules (10 CFR

Part 60, 46 FR 13980, February 25, 1981, 48 FR 28204, June 21, 1983) which

established procedures and technical criteria for disposal of HLW in a geologic

repository by the U.S. Department of Energy (DOE). This notice describes the

interpretations and analyses which the Commission considers to be appropriate

for implementation of the EPA standards, and identifies modifications to the

Commission's regulations which are considered appropriate to maintain

consistency with the standards promulgated by EPA.

It should be noted that "working draft" versions of the EPA standards were

available to the Commission when Part 60 was being developed, and the

Commission structured its regulations to be compatible with those draft

standards. (See, for example, 48 FR 28195-28205, June 21, 1983, where the

Commission discussed its final technical criteria, and NUREG-0804, the staff's

analysis of public comments on the proposed technical criteria. NUREG-0804 is

available in the NRC Public Document Room.) Since many of the general features

2
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of the "working drafts" remain present in the final standards, Part 60 is

largely consistent with those standards. EPA has, however, sometimes used

different terminology to describe concepts already present in Part 60. To

maintain the overall structure of Part 60, and to avoid introduction of

duplicative terminology which could prove confusing in a licensing review, the

Commission prefers to retain its own established terms. Most of the amendments

to Part 60 proposed in this notice involve direct incorporation within Part 60

of the substantive requirements of the EPA standards, reworded as necessary to

conform to the terminology of Part 60. (Additional proposed amendments derive

from EPA's "assurance requirements," as discussed in Section III of this

notice. One further amendment, unrelated to the EPA standards, is proposed

for clarification of existing wording in Part 60.) With the issuance of this

rule, no substantive changes are intended in the requirements of the EPA

standards or in the environmental protection they afford.

The EPA standards specify certain limits on radiation exposures and

releases of radioactive material during two principal stages: first, the

period of management and storage operations at a repository and, second, the

long-term period after waste disposal has been completed. These standards,

and the prooosed rules to implement them during operations and after closure,

are discussed in Section I below, while Section II provides some further

observations regarding the manner in which the Commission intends to apply the

EPA standards in its licensing proceedings. Section III describes additional

proposed rules related to certain "assurance requirements" which are present

in EPA's standards but which are not applicable to NRC-licensed facilities.

In order to avoid potential jurisdictional problems which might arise if this

section of the EPA standards were applied to NRC-licensed facilities, the NRC

is proposing to add substantially equivalent provisions to its regulations.

Finally, this notice presents a section-by-section analysis of the proposed

rule (Section IV), followed by the specific text of the proposed amendments to

Part 60. (The organization of Section IV follows that of Part 60 while the

text of Section I is organized to present a section-by-section discussion of

the EPA standards. Parts of Section IV are therefore repetitions of

information presented in Section I.)

3
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I. Limits on Exposures and Releases

The limits established by EPA for the period of repository operations

appear at 40 CFR 191.03. The limits applicable to the period after disposal

include "containment requirements" (limits on cumulative releases of

radionuclides to the environment for 10,000 years) in §191.13, "individual

protection requirements" in §191.15, and "ground water protection requirements"

in §191.16. Implementation of each of these sections is discussed in the

following paragraphs.

Standards for repository operations (§191.03). The standards for

repository operations are virtually identical to the standards previously

promulgated by EPA for the uranium fuel cycle (42 FR 2860, January 13, 1977),

and will be implemented in the same manner.1 DOE will be expected to

demonstrate, through analyses of anticipated facility performance, that the

dose limits of these standards, as well as the standards for protection

against radiation set out in 10 CFR Part 20, will not be exceeded. Releases

of radionuclides and resulting doses during operations are amenable to

monitoring, and DOE will be required to conduct a monitoring program to

confirm that the limits are complied with. Section 60.111(a) would be amended

to include the EPA dose limits. Section 60.101(a)(2) already includes a

provision requiring "reasonable assurance" that the release limits be achieved,

and it is not necessary to repeat this language in the release limits of

§60.111. It is also not necessary to employ the terms "management" and

"storage," as EPA has done, since all preclosure repository operations are

already subject to the provisions of §60.111.

'It should be noted that a potential ambiguity exists in this section of EPA's
HLW standards and in EPA's uranium fuel cycle standards. Both standards limit
the annual dose equivalent to any member of the public to "25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other critical
organ" (emphasis added). The Commission has always interpreted these limits as
if the word "and" were replaced by "or." Thus, the Commission would not
consider it acceptable to allow an annual dose equivalent of 25 millirems to
the whole body and an additional 25 millirems to any other organ. The
Commission will continue to implement these limits as it has in the past, but
will encourage EPA to clarify the wording quoted above.

4
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Postclosure standards. The EPA postclosure standards are all expressed

in terms of a "reasonable expectation" of meeting specified levels of

performance. EPA explained that it selected this term because "'reasonable

assurance' has come to be associated with a level of confidence that may not

be appropriate for the very long-term analytical projections that are called

for by 191.13." The Commission is sensitive to the need to account for the

uncertainties involved in predicting performance over 10,000 years, and the

difficulties as well as the importance of doing so. The Commission has

attempted to address this concern in the existing language of §60.101(a)(2).

That section requires a finding of reasonable assurance, "making allowance for

the time period, hazards, and uncertainties involved, that the outcome will be

in conformance" with the relevant criteria. Rather than adopt an additional

concept such as "reasonable expectation," the Commission proposes to add

additional explanatory text, derived from EPA's wording, to its existing

discussion of reasonable assurance. This text will make clear the

Commission's belief that its concept of reasonable assurance, although

somewhat different from previous usage in reactor licensing, is appropriate

for evaluations of repository performance where long-term issues and
substantial uncertainties are inherent in projections of repository performance.

The Commission considers that the level of confidence associated with its

concept of reasonable assurance is the same as that sought by EPA in the use

of the term "reasonable expectation."

In the case of the individual Protection requirements (40 CFR 191.15), the

standards limit the annual dose equivalent to any member of the public in the

accessible environment. A new provision in section 60.112(b) is proposed that

would include the dose limits established by EPA as well as the additional

specifications, which the Commission finds to be reasonable, with regard to

consideration of all pathways including consumption of drinking water from a

"significant source of ground water," as defined by EPA.

The EPA standards require that the individual protection requirements be

achieved only for "undisturbed performance" of a geologic repository ("disposal

system" in EPA's terminology). The proposed amendment to Part 60 makes no

5
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reference to "undisturbed performance." Instead, it provides that the standard

is to be met "in the absence of unanticipated processes and events." The

Commission considers the concepts of undisturbed performance and the absence of

unanticipated processes and events to be identical. As used by EPA (40 CFR

191.12(p)), "undisturbed performance" refers to the predicted behavior of a

disposal system if it is "not disrupted by human intrusion or the occurrence of

unlikely natural events." Since human intrusion and unlikely natural processes

and events are precisely the types of "unanticipated processes and events"

defined in §60.2, the two concepts are the same. Thus, the Commission

considers that the phrase "in the absence of unanticipated processes and

events" has the same meaning as "undisturbed performance" in the EPA standards.

To maintain the overall structure of Part 60, and to avoid introduction of

duplicative language, the Commission prefers to retain its own established

terms.

The engineered barriers of a repository will, in many cases, be

instrumental in achieving compliance with both the Individual protection

requirements and the groundwater protection requirements discussed below. The

Commission notes that the existing provisions of Part 60 require the

engineered barriers of a repository to achieve their containment and release

rate performance objectives "assuming anticipated processes and events."

Thus, equating "undisturbed performance" with "anticipated processes and

events" causes no change in the types of conditions for which tne engineered

barriers must be designed.

The ground water Drotection requirements (40 CFR 191.16) focus on the

quality of any "special source of ground water," which is defined, generally,

as a source of drinking water in an area that includes and surrounds the

geologic repository. This area extends for five kilometers beyond the

controlled area. The standard applies to water "withdrawn" from such a special

source. The Commission is proposing to include the EPA standard as a new

performance objective (§60.112(c)). Once again the rule applies in the absence

of unanticipated processes and events instead of "undisturbed performance."

The containment requirements (40 CFR 191.13) restrict the total amount of

radioactive material released to the environment for 10,000 years following
permanent closure of a repository. EPA provides a table listing release

limits for the significant radionuclides present in HLW or spent fuel. The

6
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values in this table were derived, based on environmental transport and

dosimetry considerations, so that the amount of each radionuclide listed in

the table will, if released to the environment, produce approximately the same

number of population health effects. The standard further specifies different

release limits for releases with differing likelihoods of occurrence. The

Commission is proposing to incorporate these requirements as a new performance

objective (§60.112(a)), along with a new §60.115 containing EPA's table of

release limits.

The regulation goes on to state that the disposal systems shall be

designed to provide a reasonable expectation - "based on performance

assessments" - that the release limits are satisfied. While the proposed

amendments incorporate most of the EPA standard in its precise terms, they omit

the reference to performance assessments. Part 60 already requires analyses

virtually identical to those contemplated by EPA, but the Commission proposes

to add additional wording to §60.21(c)(1)(ii)(C) to emphasize consistency with

the EPA standards.

The Commission notes, in this connection, that EPA's reference to

estimating the cumulative releases caused by all significant processes and

events, to be incorporated in an overall probability distribution of cumulative

release to the extent practicable, does not modify the principles underlying

Part 60. As was observed when NRC's final technical criteria were published in

1983 (48 FR 28204), the Commission expects that the information considered in a

licensing proceeding will include probability distribution functions for the

consequences from anticipated and unanticipated processes and events. Further

information concerning the Commission's plans for assessing repository

performance is contained In Section II of this notice.

II. Additional Comments on Implementation of the EPA Standards

Four sections of the EPA standards contain numerical requirements for

which compliance must be demonstrated -- standards for repository operations,

post-closure individual and groundwater protection requirements and containment

requirements restricting the total amount of radionuclides projected to be

released to the environment after repository closure. The discussion of

7
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Section I of this notice articulates the Commission's interpretation of the

standards that have-been issued by EPA. Additional comments related to

implementation of each of these sections are presented in the following

paragraphs.

Standards for repository ooerations. As discussed previously, the

standards for repository operations are virtually identical to the standards

previously promulgated by EPA for the uranium fuel cycle, and will be

implemented in the same manner. A license applicant will be expected to

demonstrate, through analyses of anticipated facility performance, that the

dose limits of these standards will not be exceeded. Doses during operations

are amenable to monitoring, and the applicant will be required to conduct a

monitoring program to confirm that the dose limits are complied with.

Individual and groundwater protection requirements. The individual and

groundwater protection requirements are applicable for the first 1,000 years

after permanent closure of a repository. Monitoring is not practical for this

period of time and the applicant will therefore be required to demonstrate

compliance with these requirements through analyses of projected repository

performance. Two general approaches might be pursued by DOE. First, DOE might

choose to calculate the expected concentrations of radionuclides in certain

groundwaters potentially useable by humans in the future. Such calculations

would include projections of waste package and engineered barrier performance

(to provide a source term) as well as evaluations of the direction, velocity

and volumetric flow rates of groundwaters near the repository. The 'EPA

standards specify the types of groundwaters to be considered in such analyses

(through the definitions of the terms "significant" and "special" sources of

groundwater), and these concepts will be incorporated directly into Part 60.

8
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Alternatively, DOE might choose to show compliance with these requirements

by demonstrating that other barriers, such as the waste packages or the

emplacement medium (e.g., salt), will provide substantially complete

containment for the first 1,000 years after permanent closure thereby

preventing contamination of the groundwaters of concern.

If DOE chooses to calculate the expected concentrations of radionuclides

'in groundwaters, rather than to rely on containment by engineered barriers, it

will also be necessary to calculate potential doses to individuals in the

future. The individual protection requirements limit the annual dose

equivalent to any member of the public in the accessible environment. If a

"significant source of groundwater" (as defined) is present, the Commission

will assume that a hypothetical individual resides at the boundary of the

controlled area and obtains his domestic water supply from a well at that

location. If no such source of groundwater is present, the location of the

maximally exposed individual and the pathways by which he might be exposed to

radionuclides released from a repository must be examined on a site-specific

basis.

The individual protection requirements also necessitate assumptions about

the dietary patterns and other potential modes of ingestion of radionuclides

during the next 1,000 years. The Commission will assume that current patterns

remain unchanged, unless it can be convincingly demonstrated that a change is

likely to occur (e.g., reduced groundwater consumption due to depletion of an

aquifer).

Both the individual and groundwater protection requirements are applicable

only for "undisturbed performance" of a repository system. As discussed in

Section I, this term is considered to be equivalent to "anticipated processes

and events," as currently defined in Part 60. The Commission will therefore

require a demonstration of compliance with these requirements assuming the

occurrence of anticipated processes and events, but will not require a

demonstration of compliance in the event of unanticipated processes and events.

Containment requirements. The containment requirements are applicable for

10,000 years after repository closure. Therefore, compliance with these

9
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requirements must also be evaluated by analyses of projected repository

performance rather than by monitoring. The containment requirements call for

significantly different analyses than those discussed above. This section of

the EPA standards restricts the total amount of radioactive material released

to the environment for 10,000 years following permanent closure of a repository.

This section further specifies different release limits for releases with

differing likelihoods of occurrence. Notwithstanding the quantitative

probabilistic form of the EPA containment requirements (40 CFR 191.13), the

Commission finds that there is adequate flexibility therein to allow them to

be implemented using the licensing procedures of 10 CFR Parts 2 and 60.

A further discussion of these matters is appropriate in order to avoid

ambiguity in the application of the probabilistic conditions.

As the Commission emphasized when the technical criteria for geologic

repositories were promulgated in final form (48 FR 28204), there are two

distinct elements underlying a finding that a proposed facility satisfies the

desired performance objective for long-term isolation of radioactive waste.

There is, first, a standard of performance - some statement regarding the

quantity of radioactive material that may be released to the accessible

environment. This standard can be expressed in quantitative terms, and may
include numerical requirements for the probabilities of exceeding certain

levels of release.

The second element of a finding relates to the confidence that is needed

by the factfinder in order to be able to conclude that the standard of

performance has been met. The Commission has insisted, and the EPA has agreed,
that this level of confidence must be expressed qualitatively. The licensing

decisions that must be made in connection with a repository involve substantial

uncertainties, many of which are not quantifiable (e.g., those pertaining to

the correctness of the models used to describe physical systems). Such

uncertainties can be accommodated within the licensing process only if a

qualitative test is applied for the level of confidence that the numerical

performance objective will be achieved.

10
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The essential point to be kept in mind is that findings regarding

long-term repository performance must be made with "reasonable assurance."

The Commission attempted to explain this concept in the existing wording of

§60.101(a) where it noted that allowance must be made for the time period,

hazards, and uncertainties involved. Additional language is being proposed at

this time, in the same section of Part 60, to further emphasize that

qualitative judgments will need to be made including, for example,

consideration of the degree of diversity or redundancy among the multiple

barriers of a specific repository.

Application of a. qualitative test in no way diminishes the level of safety

required by a numerical standard. The applicant will be required to submit a

systematic and thorough analysis of potential releases and the Commission will

issue a license only if it finds a substantial, though unquantified, level of

confidence that compliance with the release limits will be achieved. As we

have stated previously (48 FR 28201), in order to make a finding with

"reasonable assurance," the performance assessment which has been performed in

the course of the licensing review must indicate that the likelihood of

exceeding the EPA standard is low and, further, the Commission must be

satisfied that the performance assessment is sufficiently conservative, and its

limitations are sufficiently well understood, that the actual performance of

the geologic repository will be within predicted limits.

The Commission will evaluate compliance with the containment requirements

based on a performance assessment. Such an assessment will: (1) identify all

significant processes and events which could affect the repository, (2)

evaluate the likelihood of each process or event and the effect of each on

release of radionuclides to the environment, and (3) to the extent practicable,

combine these estimates into an overall probability distribution displaying the

likelihood that the amount of radioactive material released to the environment

will exceed specified values. The Commission anticipates that the overall

probability distribution will be displayed in the format shown below.
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Likelihood 1.0 1
of Exceeding I
Values on the I
Horizontal I
Axis

Amount of Radioactive
Material Released

Figure 1. Illustrative "Complementary Cumulative Distribution Function."

When the results of analyses are displayed in this format, the limits of

EPA's containment requirements take the form of "step functions," as shown

in Figure 2.

Likelihood 1.0 I------------- EPA Bound
of Exceeding _
Values on the 10 I-----------
Horizontal I I
Axis I EPA Bound

10 31 -- -- --

1.0 10
Multiples of EPA
Release Limits

Figure 2. Graphic Representation of EPA Containment Requirements.

In Figure 24 releases which exceed the value specified in the EPA

containment requirements (Table 1) must have a likelihood less than one chance

in ten (over 104000 years), and releases which exceed ten times that value must

have a likelihood less than one chance in one thousand (over 10,000 years).

Thus, in order to demonstrate compliance with EPA's containment requirements.

the entire probability distribution must lie below the "stair-step" constraints

illustrated in Figure 2.
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In constructing a probability distribution of the type illustrated above,

it is necessary to consider, in EPA's terms, all "significant processes and

events that may affect the disposal system." This is equivalent, as we

interpret the EPA standard, to all "anticipated" and "unanticipated" processes

and events in the terminology of Part 60. (By the definition of "unanticipated

processes and events" in Part 60, processes and events less likely than

"unanticipated" are not sufficiently credible to warrant consideration.) For

purposes of the proposed §60.112(a) only, which incorporates EPA's containment

requirements, no distinction is to be made between "anticipated" and

"unanticipated" processes and events; all such processes and events must be

factored into the evaluation, including determination of such probabilities

of occurrence as may be found to be appropriate. (For purposes of the

proposed §60.112(b) and (c), which incorporate EPA's individual and

groundwater protection requirements, only "anticipated" processes and events

need be considered as discussed previously.)

The Commission will require an extensive and thorough identification of

relevant processes and events, but will require analysis of the probability

and/or consequence of each only to the extent necessary to determine its

contribution to the overall probability distribution. -If it can be shown,

for example, that a particular event is so unlikely to occur tnat its effects

on the probability distribution would not be meaningful, further analyses of

the consequences of that event would not be required. Generally, categories

of processes and events which can be shown to have a likelihood less than one

chance in 10,000 over 10,000 years, along with categories of processes and

events which otherwise can be shown not to change the remaining probability

distribution of cumulative'release-significantly, need not receive further

analysis. (The term "categories" is used to refer to general classes of

processes and events, such as faulting, volcanism, or drilling. Subsets of

these general categories, such as drilling which intersects a canister or

fault displacement of a specific magnitude, may need to be retained in an

analysis if the general category has been finely divided into a large number

of specific process or event descriptions, each with reduced probabilities of

occurrence.)
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Treatment of uncertainties. As discussed previously, substantial

uncertainties will be involved in analyses of long-term repository performance.

These uncertainties may include (1) identification of basic phenomena and their

potential effects on repository performance, (2) development and validation of

models to describe these phenomena, (3) accuracy of available data, and (4)

calculational uncertainties. Various methods may be used to accommodate such

uncertainties including, for example, numerical estimates of uncertainties

(expressed as probability distributions) or conservative, "bounding" models or

data. Treatment of uncertainties will rely heavily on expert judgment, both

for selection of an appropriate method and for application of that technique.

EPA recognized the importance of uncertainties when its standards were promul-

gated. In Appendix B of 40 CFR Part 191 (50 FR 38088, September 19, 1985),

EPA stated "substantial uncertainties are likely to be encountered in making

(numerical) predictions (of repository performance). In fact, sole reliance on

these numerical predictions to determine compliance may not be appropriate;

the implementing agencies may choose to supplement such predictions with

qualitative judgments as well." It is possible - in fact likely - that the

various parties to a licensing proceeding will have significantly different

views, all with technical merit, regarding the best methods to use, and these

differing views may result in presentation of widely different estimates of

repository performance.

Any such differences could be resolved in a number of ways. One

permissible method fcr dealing with the uncertainties reflected in the record

of the proceeding would be to rely heavily upon conservative, "bounding"

analyses. Perhaps it could be shown that even if this approach were employed,

the predicted performance would still satisfy the containment requirements

established by EPA. On the other hand, an apparent violation of the standard

(based on conservative analyses) would not necessarily preclude the Commission

from finding, with reasonable assurance, that repository performance would

conform to the EPA standard. After carefully evaluating the relevant

uncertainties, DOE could present the same data in the form of a cumulative

probability distribution that was less conservative - for example, one that
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more accurately represents the best current technical understanding. Thus,

alternative methods-are available to DOE for treatment of uncertainties when

making its demonstration of reasonable assurance of compliance with the

provisions of Part 60.

It should be noted, however, that analyses based on "best estimates" of

repository performance might be found to be inadequate if substantial

uncertainties are present. In that case, notwithstanding the apparent

conformity with the EPA standard, the Commission might ultimately conclude that

it lacked the necessary reasonable assurance, considering the uncertainties

involved, that the performance would meet the containment requirements.

Because uncertainties are so important in analyses of repository

performance and will play such a major role in a licensing proceeding, the

Commission emphasizes the importance of efforts being undertaken to foster a

common technical understanding and to resolve issues, where it is practicable

to do so, prior to receipt of a license application. Many of the provisions

of the Nuclear Waste Policy Act are directed toward this goal. One especially

important opportunity, in this regard, is DOE's preparation of site

characterization plans and the review and comment process to be carried out by

the Commission and other interested parties. Additionally, N.RC and DOE are

engaged, under an Interagency procedural agreement, in ongoing technical

discussions on matters that pertain to licensing requirements; these discussions

are in the form of open meetings, affording other persons an opportunity to

identify pertinent considerations that might also need to be addressed. Tne

staff is also Issuing staff technical positions on specific methods of

analysis that would be acceptable for evaluating compliance with Part 60

technical criteria and performance objectives. As issues mature, the

Commission will, where appropriate, use the rulemaking process to seek

resolution of issues where a licensing proceeding might otherwise encounter

difficulties due to ambiguity regarding acceptable assessment methods.

Nevertheless, the data available at the time of licensing will inevitably be

imperfect. It is therefore essential that every effort be made by DOE - and

by any other party that develops data which it may propound at a hearing - to

use careful methods to enhance, and document, the trustworthiness of the

evidence which it may submit.
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III. EPA Assurance Reouirements

EPA's regulations (40 CFR 191.14) include certain "assurance requirements"

designed, according to the rule, to provide the confidence needed for long-term

compliance with the containment requirements. As noted by EPA in its preamble,

the Commission took exception to the inclusion of these provisions in the

regulations. The Commission viewed the assurance requirements as matters of

implementation that were not properly part of the EPA's authorities assigned by

Reorganization Plan No. 3 of 1970. In response to this concern, the two

agencies have agreed to resolve this issue by NRC's making appropriate

modifications to Part 60, reflecting the matters addressed by the assurance

requirements, and by EPA's declaration that those requirements would not apply

to facilities regulated by the Commission. The following discussion sets forth

the Commission's views with respect to each of the EPA assurance requirements

and identifies the proposed rule changes that are deemed to be appropriate

under the circumstances.

EPA Assurance Reouirement 40 CFR 191.14(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 isolation of the wastes from the accessible
environment shall not consider any contributions from active
institutional controls for more tnan 100 years after disposal.

Analysis and Proposed Changes. 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 to reflect this part of the assurance requirement.

The second part of this assurance requirement would require that "active"

institutional controls be excluded from consideration (after 100 years) when

the isolation characteristics of a repository are assessed. It has always been

the intent of Part 60 not to rely on remedial actions (or other active

institutional controls) to compensate for a poor site or inadequate engineered

barriers. However, in the definition of "unanticipated processes and events,"

Part 60 expressly contemplates that, in assessing human intrusion scenarios,

16
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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, it might

appear at first examination that Part 60 is at odds with the EPA assurance

requirement.

Although both the EPA regulation and Part 60 refer to "remedial action,"

the action being considered is not the same. The EPA assurance requirement

deals with a planned capability to maintain a site and, if necessary, to take

remedial action at a site in order to assure that isolation is achieved. The

Commission 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 likelihood of releases exceeding

the values specified in the containment requirements or could eliminate certain

hypothetical scenarios such as systematic and persistent intrusions into a

site.

Subject to the comments above, the Commission concurs with the EPA's

definitions of "active" and "passive" institutional controls, as well as the

principle that ongoing, planned, active protective measures should not be

relied upon for more than 100 years after permanent closure. We are therefore

proposing to Include EPA's definitions, together with a new section (§60.114)

which would expressly provide that active (or passive) institutional controls

shall not be deemed to assure compliance with the containment requirements over

the long term. Some activities which arguably fall within EPA's definition of

"active institutional controls" (e.g. remedial actions and monitoring

parameters related to geologic repository performance) are relevant to

assessing the likelihood and consequences of processes and events affecting the

geologic setting. We are proposing, also in §60.114, to allow such activities

to be considered for this purpose. We regard this as being fully consistent

with the thrust of the EPA position.
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EPA Assurance Reouirement 40 CFR 191.14(b). Disposal systems shall be
monitored after disposal to detect 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.

Analysis and Proposed-Chanqes. Part 60 currently 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 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, and the

Commission is proposing to require such monitoring when it can be accomplished

without adversely affecting repository performance.

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 repository performance would be

in accordance with the established performance objectives.

A number of changes in Part 60 are proposed to reflect these views

with respect to post-closure monitoring. First, a new section (§60.144) would

provide for the performance confirmation program, already required by Subpart F

of Part 60, to include a program of post-closure monitoring. Second, the

licensing findings required at the time of license termination (§60.52(c))

would specifically be related to the results available from the post-closure

monitoring program. Third, DOE would be required to provide more detailed

information concerning its plans for post-closure monitoring in its original

application (§60.21(c)) and when it applies to amend its license prior to

permanent closure (§60.51(a)).
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EPA Assurance Requirement 40 CFR 191.14(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.

Analysis and ProoOsed Changes. The existing provisions of 10 CFR Part 60

already require that DOE take the measures set out in this assurance

requirement. For further information, refer to 0§60.21(c)(8) (requirement that

license application describe controls to regulate land use), §60.51(a)(2)

(information to be submitted, prior to permanent closure, with respect to land

use controls, construction of monuments, preservation of records, etc.), and

§60.121 (requirements for ownership and control of interests in land).

EPA Assurance Requirement 40 CFR 191.14(d). Disposal systems shall use
aifferent types of barriers to isolate the. wastes from the accessible
environment. Both engineered and natural barriers shall be included.

Analysis and Proposed Changes. This is another provision that is already

inherent in Part 60. Nevertheless, in order to avoid any possible doubt in

this regard, a new paragraph (§60.113(d)) would be added to state explicitly

that the geologic repository shall incorporate a system of multiple barriers,

both engineered and natural.

Questions might arise regarding the types of engineered or natural

materials or structures which would be considered to constitute "barriers," as

required by this new language. In this connection, the Commission notes that

§60.2 now contains this definition: "'Barrier' means any material or structure

that prevents or substantially delays movement of water or radionuclides"

(emphasis added). Thus, consistent with the approach endorsed by EPA, the

Commission considers that the new paragraph to be added to §60.113 will

confirm its commitment to a multiple barrier approach as contemplated by

Section 121(b)(1)(B) of the Nuclear Waste Policy Act.
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EPA Assuran-ce Requirement 40 CFR 191.14(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 either
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 [40 CFR Part
191] unless the favorable characteristics of such places compensate for
their greater likelihood of being disturbed in the future.

Analysis and Proposed Changes. Part 60 contains provisions that, in large

part, are equivalent to this assurance requirement. See §60.122(c)(17),(18),

and (19). The existing regulation does not, however, address "a significant

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

The Commission believes that there is merit in having the presence of such

concentrated materials evaluated In the context of the licensing proceeding;

It is, after all, quite 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. By adding an additional

"potentially adverse condition" to those already set out in the regulation, DOE

would be required to identify the presence of the materials in question and

evaluate the effect thereof on repository performance, as specified in

§60.122(a)(2)(ii). It should be noted that the presence of potentially adverse

conditions does not preclude the selection and use of a site for a geologic

repository, provided that the conditions have been evaluated and demonstrated

not to compromise performance.

EPA Assurance Reouirement 40 CFR 191.14(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.
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Analysis and Proposed Changes. The Commission understands that the

purpose of this assurance requirement is to discourage or preclude the use of

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. (This provision is thus significantly different from the

Commission's retrievability requirement.) For a mined geologic repository -

which is the only type of facility subject to licensing under 10 CFR Part 60 -

wastes could be located and recovered (i.e. "removed," in the sense that EPA is

using the term), albeit at high cost, even after repository closure. A

repository would therefore meet this assurance requirement, and no further

statements on the subject in Part 60 are indicated.

Petition for Rulemaking.

The Commission calls to the attention of all interested parties a pending

petition for rulemaking submitted by the States of Nevada and Minnesota which

deals, in large part, with the matters addressed by Section III of this notice.

All relevant comments received by the Commission in response to the notice of

receipt of the petition for rulemaking (published in the FEDERAL REGISTER on

December 19, 1985, 50 FR 51701) will be considered along with comments

received in response to this'notice. It should be noted that the Commission's

present proposal conforms to the approach which was discussed with EPA during

the course of its rulemaking. The petition for rulemaking follows the same

language very closely, but does suggest certain modifications. The Commission

would be particularly interested in comments addressed to the respective

merits of the language proposed herein and that proposed by the States of

Nevada and Minnesota.

The Commission further notes that EPA has provided it with copies of

comments regarding the assurance requirements that were received during the

40 CFR Part 191 rulemaking. These comments are available for inspection in

the Commission's public document room.
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IV. Section by Section Analysis of Proposed Conforming Amendments

The Commission considers that the simplest and most useful way to amend

Part 60 for consistency with the EPA standards would be to incorporate directly

within Part 60 all the substantive requirements of the environmental standards

promulgated by EPA, modified as necessary to conform to the terminology

currently used in Part 60. The following paragraphs present a section-by-

section analysis of the NRC's proposed conforming amendments to Part 60.

§60.1 Purpose and scooe.

This paragraph is analogous to EPA's 40 CFR 191.01 and 191.11 which state

the applicability of the EPA standards. Part 60 is, however, a more specific

regulation than the EPA standards in that it addresses only deep geologic

repositories used for disposal of high-level radioactive wastes, while the EPA.

standards apply to other disposal methods and certain other types of

radioactive wastes. No changes are proposed for §60.1, but the Commission

notes that any regulations developed in the future for alternative disposal

methods or for other types of wastes will incorporate any applicable provisions

of the EPA standards.

§60.2 Definitions.

New definitions of several terms are proposed for incorporation within

§60.2. These are taken directly from the EPA standards (or from 40 CFR

Part 190) and are needed for purposes of implementation. These added terms

are:

1) Active institutional control

2) Community water system

3) Passive institutional control

4) Significant source of groundwater

5) Special source of groundwater

6) Transmissivity

7) Uranium fuel cycle
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In addition, the definition of "controlled area" and the related

definition of "accessible environment" in the EPA standards are different from

those currently In Part 60. The Commission proposes to revise Its current

definitions to conform to EPA's wording. In the case of "accessible

environment," the change is merely editorial. The amendments to the definition

of "controlled area" are also largely editorial, except for the specification

of extent - i.e., that the controlled area is to encompass "no more than 100

square kilometers" and to extend "horizontally no more than five kilometers in

any direction from the outer boundary of the original location of the

radioactive wastes."

The Commission has reviewed this aspect of the EPA definition in the light

of the policies which it articulated when the final technical criteria of 10

CFR Part 60 were acopted. One of these policies was that the controlled area

"must be small enough to justify confidence that the monuments will effectively

discourage subsurface disturbances." The prior rule would have authorized the

establishment of a controlled area well over 300 square kilometers (about 75,000

acres) in size. While we would not deny the abstract possibility that effective

controls could be instituted even over an area of that magnitude, we have much

greater confidence that DOE would be able to demonstrate an ability to

discourage subsurface disturbances over an area of more limited extent. It is

our judgment that the 100 square kilometers that EPA has adopted, after

consultation with the NRC staff, represents an appropriate limitation.

The other policy related to the definition of the "controlled area" is

that it must allow the isolation capability of the rock surrounding the

underground facility to be given appropriate weight in licensing reviews. This

isolation capability is measured in two ways. First, it is to be taken into

account in determining whether releases of radionuclides to the accessible

environment are within the limits specified in the "containment requirements"

(40 CFR 191.13). Second, under §60.113(a)(2), the isolation capability of the

geologic setting must be such that the pre-waste-emplacement groundwater travel

time along the fastest path of likely radionuclide travel from the disturbed

zone to the accessible environment shall be a specified period (generally, 1000

years).
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The Commission anticipates that adoption of the EPA terminology will have

little effect on achievement of the containment requirements inasmuch as

the controlled area is allowed a horizontal extent as large as five kilometers

(presumably in the direction of radionuclide travel). Nor does the Commission

anticipate that the limitation will make it impracticable to achieve a

demonstration of compliance with the groundwater travel time performance

objective. When the Commission adopted Part 60, it observed that the

"accessible environment" might be larger (and, of course, the "controlled area"

might therefore be smaller) than would be the case under the EPA standards

then being considered (48 FR 28202). EPA has now moved in the direction of

eliminating this difference, and the Commission's amendment, for this reason,

represents no important change.

The proposed reduction in the maximum allowable extent of the controlled

area (i.e., distance to the accessible environment) requires additional

discussion to clarify the Commfssion's concepts of "disturbed zone" and

groundwater travel time." Groundwater travel time from the edge of the

disturbed zone to the accessible environment is one of the criteria which the

Commission identified, at the time of proposed rulemaking, as providing

confidence that the wastes will be isolated for at least as long as they are

most hazardous (46 FR 35280, 35281, July 8, 1981). As noted above, this

objective concerns travel time from the edge of the disturbed zone rather

tnan from the edge of the underground facility. The Commission selected the

disturbed zone for the purpose of determining the groundwater travel time

since the physical and chemical processes which isolate the wastes are

"especially difficult to understand in the area close to the emplaced wastes

because that area is physically and chemically disturbed by the heat generated

by those wastes." Ibid.

One potential type of effect which could alter local groundwater flow

conditions is thermal buoyancy of groundwater. Because buoyancy effects could

extend over significant distances (see, e.g., M. Gordon and M. Weber,

"Non-isothermal Flow Modeling of the Hanford Site," available in the NRC

Public document room) and because the Commission is proposing to reduce the

maximum allowable distance to the accessible environment, it is particularly
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important to emphasize that the Commission did not intend such effects to

serve as the basis for defining the extent of the disturbed zone. The

Commission recognizes that such effects can be modeled with well developed

assessment methods, and therefore were not the type of effects for which the

disturbed zone concept was developed. Any contrary implication in our

statement of considerations at the time the technical criteria wekre issued

in final form (see 48 FR 28210) should be disregarded. (The staff is currently

developing Generic Technical Positions discussing the disturbed zone and

groundwater travel time. These technical positions will be publicly available

prior to promulgation of these proposed amendments in final form, and will

illustrate how the staff intends to approach these two concepts.)

Four other terms defined by EPA deserve additional discussion here.

The EPA standards contain a definition of the term "transuranic

radioactive waste." The Commission does not use this term In Part 60 and thus

has no need to define it there. All radioactive waste stored or disposed of at

a geologic repository licensed under Part 60 - including transuranic

radioactive waste - would be subject to the requirements of the EPA standards

as applied by the rules proposed herein.

EPA defines the terms "storage" and "disposal" to mean retrievable storage

and permanent isolation, respectively. Under Part 60, on the other hand, the

term "storage" is used in the sense of Section 202 of the Energy Reorganization

Act of 1974 (42 USC 5842) to refer to both long-term storage and disposal of

wastes. Tne difference in EPA and NRC usage has no effect upon application of

the EPA standards at NRC-licensed geologic repositories.

The Commission has recently defined "groundwater," for purposes of

Part 60, to include all water-which occurs below the land surface (50 FR 29641,

July 22, 1985), while the EPA standards use the term to mean water below the

land surface in a zone of saturation (emphasis added). The EPA standards use

the term only in connection with the more specifically defined terms

"significant source of ground water" and "special source of ground water."

Thus, it is possible to identify "significant" or "special" sources of

groundwater unambiguously with either definition of the term "groundwater," and

the Commission therefore proposes to retain its current definition of the term.
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§60.21 Content of application.

Paragraph (c)C1)(li)(C) now requires a license application to include

certain evaluations of the performance of a proposed geologic repository for

the period after permanent closure. The Commission proposes to add an

additional sentence to this paragraph requiring that the results of these

analyses be incorporated into an overall probability distribution of cumulative

releases to the extent practicable. This reflects the language of EPA's

definition of "performance assessment."

The Commission also proposes to add a new paragraph to §60.21 requiring

submittal of a general description of the program for post-permanent closure

monitoring of the geologic repository. (See the discussion (Section III)

regarding the EPA assurance requirements - specifically 40 CFR 191.14(b).)

§60.51 License amendment for oermanent closure.

Paragraph (a)(1) currently requires that an application to amend a license

for permanent closure must include a description of the program for post-

permanent closure monitoring of the geologic repository. The Commission

proposes to revise this paragraph to specify in more detail the information to

be submitted, including descriptions of the parameters to be monitored and the

length of time for which the monitoring is to be continued. (See also the

preceding discussion regarding 40 CFR 191.14(b).)

§60.52 Termination of license.

The Commission proposes to add a new condition for license termination

which would explicitly require that the results available from post-permanent

closure monitoring confirm the expectation that the repository will comply with

the performance objectives of Part 60. (See also the preceding discussion

regarding 40 CFR 191.14(b).)

§60.101 Purpose and nature of findings.

The EPA standards use the phrase "reasonable expectation" to describe the

required level of confidence that compliance will be achieved with the

provisions of the standards. The Supplementary Information accompanying the

EPA standards contrasts the concept of "reasonable expectation" with the
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reasonable assurance standard that is used by the Commission in dealing with

other licensing actions. The Commission has considered adopting EPA's

"reasonable expectation" concept, but has decided that doing so would result in

a needless, and potentially confusing, proliferation of terms. Instead, the

Commission proposes to expand the current discussion of "reasonable assurance"

in §60.101 to make clear its belief that the level of confidence associated

with the term, when used in connection with the long-term issues involved in

repository licensing, is the same as that sought by EPA in its use of the term

reasonable expectation."

§60.111 Performance of the geologic repository operations area through

permanent closure.

Paragraph (a) currently requires compliance with "such generally

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

to replace this wording with the specific dose limits promulgated by EPA in 40

CFR 191.03(a) of its standards. The proposed wording would apply the dose

limits to any member of the public outside the geologic repository operations

area, consistent with EPA's phrase "any member of the public in the general

environment."

The EPA provision includes wording that requires reasonable assurance of

compliance with the dose limits. In Part 60, Subpart B now specifies the

findings that must be made by the Commission for issuance of a license,

including a finding of reasonable assurance of compliance with the performance

objective of §60.111. Because Part 60 already requires that findings be made

with reasonable assurance, ft is unnecessary to repeat such a requirement

within this proposed performance objective.

One additional amendment, unrelated to the EPA standards, is being

proposed for §60.111. The current wording of this section now requires that

the geologic repository operations area be designed so that radiation

exposures, radiation levels, and releases of radioactive materials "will at

all times be maintained within the limits specified in Part 20 . . .

(emphasis added). The words "at all times" were intended to emphasize the

need to design the geologic repository operations area so that any waste

retrieval found to be necessary In the future could be carried out in
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conformance with-the radiation protection requirements of 10 CFR Part 20. In

order to clarify the meaning of the phrase "at all times," the Commission is

proposing to revise this wording to read "will at all times, including the

retrievability period of §60.111(b), be maintained within the limits specified

in Part 20 .

§60.112 Overall system performance objective for the geologic repository

after permanent closure.

The current wording of this section now refers to "such generally

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

to replace this wording with the specific provisions promulgated by EPA in 40

CFR 191.13, 191.15 and 191.16 of its standards, reworded as appropriate for

incorporation into Part 60.

As discussed previously, the Commission proposes to revise the language of

§60.101 to make clear that its concept of the phrase "reasonable assurance" in

Part 60 closely parallels the meaning intended by "reasonable expectation" in

the EPA standards. Inasmuch as the findings to be made by the Commission must

be made with "reasonable assurance," there is no need to use the term

"reasonable expectation" in the specific standards.

EPA requires that cumulative releases of radioactivity to the environment

be evaluated on the basis of "performance assessments." This concept already

is built into the structure of Part 60. As discussed previously, however, the

Commission is proposing an addition to §60.21 which would specifically require

a license application to incorporate the results of analyses, as stated by EPA,

in an overall probability distribution of cumulative releases to the extent

practicable.

The individual and groundwater protection requirements of the EPA

standards refer to "undisturbed performance" of a disposal system, where

"undisturbed performance" is defined to mean "the predicted behavior of a

disposal system, Including consideration of the uncertainties in predicted

behavior, if the disposal system is not disrupted by human intrusion or the
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occurrence of unlikely natural events." The Commission considers undisturbed

performance, as defined by EPA, to be equivalent to performance In the absence

of "unanticipated processes and events," as currently defined in Part 60. The

Commission is proposing to use the current Part 60 terminology rather than

introduce a new term from the EPA standards.

§60.113 Performance of particular barriers after permanent closure.

Section 60.113 specifies performance objectives for individual barriers of

a geologic repository, and permits the Commission to approve or specify

specific numerical requirements on a case-by-case basis. The Commission

considers that §60.113 clearly requires use of both engineered and natural

barriers. Nevertheless, in order to avoid any possible confusion regarding the

provisions of §60.113(b), the Commission proposes to add additional clarifying

language to this section making it clear that a repository must incorporate a

system of multiple barriers, both engineered and natural. (See the preceding

discussion in Section III regarding the EPA assurance requirements -

specifically 40 CFR 191.14(d).)

Paragraph (b)(1) of §60.113 now refers to "any generally applicable

environmental standard for radioactivity established by the Environmental

Protection Agency." The Commission proposes to replace this wording with a

direct reference to the overall system performance objectives of §60.112.

§60.114 institutional control. -

The Commission proposes to add a new §60.114 to Part 60 to clarify its

views regarding reliance on institutional controls. (See the preceding

discussion In Section III regarding 40 CFR 191.14(a).)

§60.115 Release limits for overall system performance objectives.

The Commission proposes that the table of release limits (and accompanying

notes) in Appendix A of the EPA standards be added to Part 60 in a new §60.1.15.

§60.122 Sitino criteria.

Part 60 contains provisions related to the presence of economically

valuable mineral resources at a repository site. Part 60 does not, however,
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address deposits of materials which, though of limited economic value, are not

reasonably available from other sources. Because the economic value of

materials could change in the future, the Commission proposes to add an

additional potentially adverse condition to Part 60 related to significant

concentrations of material that is not reasonably available from other sources.

EPA used the term "widely available." The Commission believes that an

additional consideration - the practicality of obtaining materials from

alternative sources - is also germane, and the Commission is therefore

proposing the phrase "reasonably available" for this potentially adverse

condition. (See also the preceding discussion in Section III regarding

40 CFR 191.14(e).)

§60.144 Monitoring after permanent closure.

Part 60 currently 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 likelihood that

post-closure monitoring of the underground facility would degrade repository

performance. The Commission proposes to add a new §60.144 to Part 60 which

would require post-closure monitoring of repository characteristics provided

that such monitoring can be expected to provide material confirmatory

information regarding long-term repository performance and provided that the

means for conducting such monitoring will not degrade repository performance.

(See the preceding discussion in Section III regarding 40 CFR 191.14(b).)

Environmental Impact

Pursuant to Section 121(c) of the Nuclear Waste-Policy Act of 1982, this

proposed rule does not require the preparation of an environmental impact

statement under section 102(2)(C) of the National Environmental Policy Act of

1969 or any environmental review under subparagraph (E) or (F) of section

102(2) of this Act.

Paperwork Reduction Act Statement

The information collection requirements contained in this proposed rule

are of limited applicability and affect fewer than ten respondents. Therefore,
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Office of Management and Budget clearance is not required pursuant to the

Paperwork ReductionAct of 1980 (44 U.S.C. 3501 et seq.).

Regulatory Flexibility Act Certification

In accordance with the Regulatory Flexibility Act of 1980 (5 U.S.C.

605(b)), the Commission certifies that this rule, if adopted, will not have a

significant economic impact on a substantial number of small entities. The

only entity subject to regulation under this rule is the U.S. Department of

Energy, which does not fall within the scope of the definition of "small

entities" set forth in the Regulatory Flexibility Act.

List of Subjects in 10 CFR Part 60

High-level waste, Nuclear power plants and reactors, Nuclear materials,

Penalty, Reporting and recordkeeping requirements, Waste treatment and

disposal.

Backfitting Requirements

The provisions of 10 CFR 50.109 on backfitting do not apply to this

rulemaking because the rule is not applicable to production and utilization

facilities licensed under 10 CFR Part 50.

.-or the reasons set out in the preamble and under the authority of the

Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974,

as amended, the Nuclear Waste Policy Act of 1982, and 5 U.S.C. 553, the NRC is

proposing to adopt the following amendments to 10 CFR Part 60.

PART 60 -- DISPOSAL OF HIGH-LEVEL RADIOACTIVE

WASTES IN GEOLOGIC REPOSITORIES

1. The authority citation for Part 60 continues to read as follows:

Secs. 51, 53, 62, 63, 65, 81, 161, 182, 183, 68 Stat. 929, 930, 932, 933, 935,

31



[7590-01]

948, 953, 954, as amended (42 U.S.C. 2071, 2073, 2092, 2093, 2095, 2111, 2201,

2232, 2233); secs. .202, 206, 88 Stat. 1244, 1246 (42 U.S.C. 5842, 5846); secs.

10 and 14, Pub. L. 95-601, 92 Stat. 2951 (42 U.S.C. 2021a and 5851); sec. 102,

Pub. L. 91-190, 83 Stat. 853 (42 U.S.C. 4332); sec. 121, Pub. L. 97-425, 96

Stat. 2228 (42 U.S.C. 10141).

For the purposes of sec. 223, 68 Stat. 958, as amended (42 U.S.C. 2273),

§§60.71 to 60.75 are issued under sec. 161o, 68 Stat. 950, as amended (42

U.S.C. 2201(o)).

2. Section 60.2 is amended by revising the definitions of "accessible

environment" and "controlled area" and by adding seven new definitions in

alphabetical order as follows:

§60.2 Definitions.
* w * * -*

"Accessible environment" means: (1) the atmosphere, (2) land surfaces,

(3) surface waters, (4) oceans, and (5) all of the lithosphere that is beyond

the controlled area.
w * wr *

"Active institutional control" means: (1) controlling access to a

disposal site by any means other than passive institutional control, (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.
*t * * * *

"Community water system" means a system for the provision to the public of

piped water 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.
* * * * *

"Controlled area" means: (1) a surface location, to be identified by

passive institutional controls, that encompasses no more than 100 square

kilometers and extends horizontally no more than five kilometers in any

32



[7590-01]

direction from the outer boundary of the underground facility, and (2) the

subsurface underlying such a surface location.
* * * .* *

"Passive institutional control" means: (1) permanent markers placed at a

disposal 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 disposal system.
*r * * * *

"Significant source of groundwater" means: (1) an aquifer 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 a

transmissivity greater than 200 gallons per day per foot, provided that any

formation or part of a formation included within the source of groundwater has

a hydraulic conductivity greater than 2 gallons per day per square foot; and

(iv) is capable of continuously yielding at least 10,000 gallons per day to a

pumped or flowing well for a period of at least a year; or (2) an aquifer that

provides the primary source of water for a community water system as of

November 18, 1985.
* * * * *

"Special source of groundwater" means those Class I groundwaters

identified in accordance with the Environmental Protection Agency's

Ground-Water Protection Strategy published in August 1984 that: (1) are within

the controlled area encompassing a disposal system or are less than five

kilometers beyond the controlled area; (2) are supplying drinking water for

thousands of persons as of the date that the Department chooses a location

within that area for detailed characterization as a potential site for a

disposal system (e.g., in accordance with Section 112(b)(1)(B) of the NWPA);

and (3) are irreplaceable in that no reasonable alternative source of drinking

water is available to that population.
* * * * *

"Transmissivity" means the hydraulic conductivity integrated over the

saturated thickness of an underground formation. The transmissivity of a

series of formations is the sum of the individual transmissivities of each

formation comprising the series.
* * * * *
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"Uranium fuel cycle" means the operations of milling of uranium ore,

chemical conversion-of uranium, isotopic enrichment of uranium, fabrication of

uranium fuel, generation of electricity by a light-water-cooled nuclear power

plant using uranium fuel, and reprocessing of spent uranium fuel, to the extent

that these directly support the production of electrical power for public use

utilizing nuclear energy, but excludes mining operations, operations at waste

disposal sites, transportation of any radioactive material in support of these

operations, and the reuse of recovered non-uranium special nuclear and

by-product materials from the cycle.
* * * *

3. Section 60.21 is amended by revising paragraph (c)(1)(ii)(C), adding a

new paragraph (c)(9) and redesignating the existing paragraphs (c)(9) through

(c)(15) as paragraphs (c)(10) through (c)(16).

§60.21 Content of application.
* * * * *

(C)

(1) w * *

(ii)

(C) An evaluation of the performance of the proposed geologic repository

for the period after permanent closure, assuming anticipated processes and

events, giving the rates and quantities of releases of radionuclides to the

accessible environment as a function of time; and a similar evaluation which

assumes the occurrence of unanticipated processes and events. In making such

evaluations, estimated values shall be incorporated into an overall probability

distribution of cumulative release to the extent practicable.
* * * * *

(9) A general description of the program for post-permanent closure

monitoring of the geologic repository.
* * * * *
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4. Section 60.51 is amended by revising paragraph (a)(1) to read as

follows:

§60.51 License amendment for Dermanent closure.

(a) * *

(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;

(ii) indicate how each parameter will be used to evaluate the expected

performance of the repository; and

(iii) discuss the length of time over which each parameter should be

monitored to adequately confirm the expected performance of the repository.

5. Section 60.52 is amended by designating current paragraph (c)(3) as

paragraph (c)(4) and by adding a new paragraph (c)(3) as follows:

§60.52 Termination of license.

(C)

(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
* . t *t * **

6. Section 60.101 is amended by revising paragraph (a)(2) to read as

follows:
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§60.101 Purpose and nature of findings.

(a) * * *

(2) While these performance objectives and criteria are generally stated

in 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 is 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 uncertainties.

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 is reasonable assurance, making allowance for the

time period, hazards, and uncertainties involved, that the outcome will be In

conformance with those objectives and criteria. 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. Demonstration of

compliance with the performance objectives of §60.112 will also involve

predicting the likelihood and consequences of events and processes that may

disturb the repository. Such predictions may involve complex computational

models, analytical theories and prevalent expert judgment. Substantial

uncertainties are likely to be encountered and sole reliance on numerical

predictions to determine compliance may not be appropriate. In reaching a

determination of reasonable assurance, the Commission may supplement numerical

analyses with qualitative Judgments including, for example, consideration of

the degree of diversity or redundancy among the multiple barriers of a specific

repository.
* * * * ft
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7. In section 60.111, paragraph (a) is revised to read as follows:

§60.111 Performance of the geologic repository operations area through

permanent closure.

(a) Protection against radiation exposures and releases of radioactive

material. The geologic repository operations area shall be designed so that

until permanent closure has been completed:

(1) The annual dose equivalent to any member of the public outside the

geologic repository operations area, resulting from the combination of (i)

discharges of radioactive material and direct radiation from activities at the

geologic repository operations area and (ii) uranium fuel cycle operations,

shall not exceed 25 millirems to the whole body, 75 millirems to the thyroid,

ana 25 millirems to any other critical organ.

(2) Radiation exposures and radiation levels, and releases of radioactive

materials to unrestricted areas, will at all times, Including the

retrievability period of §60.111(b), be maintained within the limits specified

in Part 20 of this chapter.
w * * * *

8. Section 60.112 is revised to read as follows:

§60.112 Overall system performance objective for the geologic repository

after Dermanent closure.

The geologic setting shall be selected and the engineered barrier system

and the shafts, boreholes and their seals shall be designed:

(a) So that, for 10,000 years following permanent closure, cumulative

releases of radionuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall:

(1) Have a likelihood of less than one chance in 10 of exceeding the

quantities calculated in accordance with §60.115.

(2) Have a likelihood of less than one chance in 1,000 of exceeding ten

times the quantities calculated in accordance with §60.115.
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(b) So that for 1,000 years after permanent closure, and in the absence of

unanticipated processes and events, the annual dose equivalent to any member of

the public in the accessible environment does not exceed 25 millirems to the

whole body or 75 millirems to any critical organ. For the purpose of applying

this paragraph, all potential pathways from the geologic repository to people

shall be considered, including the assumption that individuals consume 2 liters

per day of drinking water from any significant source of groundwater outside of

the controlled area.

(c) So that for 1,000 years after permanent closure, and in the absence of

unanticipated processes and events:

(1) Except as provided in paragraph (c)(2) of this section, the

radionuclide concentrations averaged over any year in water withdrawn from any

portion of a special source of groundwater do not exceed:

(i) 5 picocuries per liter of radium-226 and radium-228;

(ii) 15 picocuries per liter of alpha-emitting radionuclides (including

radium-226 and radium-228 but excluding radon); or

(iii) the combined concentrations of radionuclides that emit either beta

or gamma radiation that would produce an annual dose equivalent to the total

body or any internal organ greater than 4 millirems per year if an individual

consumed 2 liters per day of drinking water from such a source of groundwater.

(2) If any of the average annual radionuclide concentrations existing in a

special source of groundwater before construction of the geologic repository

operations area already exceed the limits in paragraph (c)(1) of this section,

the increase, caused by the geologic repository, in the existing average annual

radionuclide concentrations in water withdrawn from that special source of

groundwater does not exceed the limits specified in paragraph (c)(1) of this

section. -
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9. In section 60.113, paragraph (b)(1) is revised and a new paragraph (d)

is added to read as-follows:

§60.113 Performance of particular barriers after Dermanent closure.
* ft * * *

(b) * f

(1) The overall system performance objectives of §60.112.
ft ft * * *t

(d) Notwithstanding the provisions of paragraph (b) of this section, the

geologic repository shall incorporate a system of multiple barriers, both

engineered and natural.

10. A new §60.114 is added to read as follows:

§60.114 Institutional control.

Neither active nor passive institutional control shall be deemed to assure

compliance with the overall system performance objectives set out at §60.112

for more than 100 years after permanent closure. However, the effects of

institutional control may be considered in assessing, for purposes of that

section, the likelihood and consequences of processes and events affecting the

geologic setting.

11. A new §60.115 is added to read as follows:

§60.115 Release limits for overall system performance objective.

The following table shall be used to make the calculations referred to in

paragraph (a) of §60.112.

39



[7590-01]

TABLE 1---RELEASE LIMITS FOR OVERALL SYSTEM PERFORMANCE OBJECTIVE

(Cumurlative Releases to the Accessible Environment

for 10,000 Years After Disposal)

Radionuclide Release Limit per
1000 MTHM or other unit
of waste (see Notes)
(curies)

Americium-241 or 243 - - -

Carbon-14 - - - - - - - -

Cesium-135 or 137 - - - -

Iodine-129 - - - - - - - -

Neptunium-237 - - - - - -

Plutonium-238, 239, 240 or

Radium-226 - - - - - - - -

Strontium-90 - - - - - - -

Technetium-99 - - - - - -

Thorium-230 or 232 - - - -

Tin-126 - - - - - - - - -

Uranium-233, 234, 235, 236

- - -

242 -
- - -

or 238

- - - - - - - - - - - - - 100

- - - - - - - - - - - - - 100

- - - - - - - - - - - - - 1000

- - - - - - - - - - - - - 100

- - - - - - - - --- - - - 100

- - - - - - - - - - - - - 100

- - - - - - - - - - - - - 100

- - - - - - - - - - - - - 1000

… - - - - - - - - - - - - 10000

- - - - - - - - - - - -10

- - - - - - - - - - - - - 1000

- - - -__ - - - - - - - 100

Any other alpha-emitting radionuclide

with a half-life greater than 20 years - - - - - - - - -

Any other radionuclide with a half-life greater

than 20 years that does not emit alpha particles - - - -

100

1000
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Application of Table 1

NOTE 1: Units of Waste. The Release Limits in Table 1 apply to the

amount of wastes in any one of the following:

(a) an amount of spent nuclear fuel containing 1,000 metric tons of heavy

metal (MTHM) exposed to a burnup between 25,000 megawatt-days per metric ton of

heavy metal (MWd/MTHM) and 40,000 MWd/MTHM;

(b) the high-level radioactive wastes generated from reprocessing each

1,000 MTHM exposed to a burnup between 25,000 MWd/MTHM and 40,000 MWd/MTHM;

(c) each 100,000-,000 curies of gamma or beta-emitting radionuclides with

half-lives greater 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

radioactive waste in accordance with part (B) of the definition of high-level

waste in the Nuclear Waste Policy Act (NWPA));

(d) each 1,000,000 curies of other radionuclides (i.e., gamma or

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 5 or with

materials that are identified by the Commission as high-level waste in

accordance with part (B) of the definition of high-level waste ifn the NWPA); or

(e) an amount of transuranic (TRU) wastes containing one million curies of

alpha-emitting transuranic radionuclides with half-lives greater than 20 years.

NOTE 2: Release Limits for Specific Disposal Systems. To develop Release

Limits for a particular disposal system, the quantities in Table 1 shall be

adjusted for the amount of waste included in the disposal system compared to

the various units of waste defined in Note 1. For example:

(a) If a particular disposal system contained the high-level wastes from

50,000 MTHM, the Release Limits for that system would be the quantities in

Table 1 multiplied by 50 (50,000 MTHM divided by 1,000 MTHM).

(b) If a particular disposal system contained three million curies of

alpha-emitting transuranic wastes, the Release Limits for that system would be
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the quantities in Table 1 multiplied by three (three million curies divided by

one million curies).

(c) If a particular disposal system contained both the high-level wastes

from 50,000 MTHM and 5 million curies of alpha-emitting transuranic wastes, the

Release Limits for that system would be the quantities in Table 1 multiplied by

55:

50,000 MTHM 5,000,000 curies TRU
-+ ---- = 55

1,000 MTHM 1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different Burnup. For

disposal systems containing reactor fuels (or the high-level wastes from

reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or

greater than 40,000 MWd/MTHM, the units of waste defined in (a) and (b) of Note

1 shall be adjusted. The unit shall be multiplied by the ratio of 30,000

MWd/MTHM divided by the fuel's actual average burnup, except that a value of

5,000 MWd/MTHM may be used when the average fuel burnup is below 5,000 MWd/MTHM

and a value of 100,000 MWd/MTHM shall be used when the average fuel burnup is

above 100,000 MWd/MTHM. This adjusted unit of waste shall then be used in

determining the Release Limits for the disposal system.

For example, if a particular disposal system contained only high-level

wastes with an average burnup of 3,000 MWd/MTHM, the unit of waste for that

disposal system would be:

(30,000 MWd/MTHM)
1,000 MTHM X ------ = 6,000 MTHM

( 5,000 MWd/MTHM)

If that disposal system contained the high-level wastes from 60,000 MTHM

(with an average burnup of 3,000 MWd/MTHM), then the Release Limits for that

system would be the quantities in Table 1 multiplied by ten:

60,000 MTHM
___------ = 10

6,000 MTHM
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which is the same as:

60,MOD MTHM ( 5,000 MWd/MTHM)
X 10

1,000 MTHM (30,000 MWd/MTHM)

NOTE 4: Treatment of Fractionated Hich-Level Wastes. In some cases, a

high-level waste stream from reprocessing spent nuclear fuel may have been (or

will be) separated into two or more high-level waste components destined for

different disposal systems. In such cases, the implementing agency may allocate

the Release Limit multiplier (based upon the original MTHM and the average fuel

burnup of the high-level waste stream) among the various disposal systems as it

chooses, provided that the total Release Limit multiplier used for that waste

stream at all of its disposal systems may not exceed the Release Limit

multiplier that would be used if the entire waste stream were disposed of in

one disposal system.

NOTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHM.

In some cases, the records associated with particular high-level waste streams

may not be adequate to accurately determine the original metric tons of heavy

metal in the reactor fuel that created the waste, or to determine the average

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 shall no longer be used. Instead, the units of waste

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

burnup, then the calculations described in previous Notes will be conducted

using the values that result in the smallest Release Limits, except that the

Release Limits need not be smaller than those that would be calculated using

the units of waste defined in (c) and (d) of Note 1.
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NOTE 6: Use of Release Limits to Determine Compliance with §60.112(a).

Once release limits-for a particular system have been determined in accordance

with Notes 1 through 5, these release limits shall be used to determine

compliance with the requirements of §60.112(a) as follows. In cases where a

mixture of radionuclides is projected to be released to the accessible

environment, the limiting values shall be determined as follows: For each

radionuclide in the mixture, determine the ratio between the cumulative release

quantity projected over 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The sum of such ratios for all

the radionuclides in the mixture may not exceed one with regard to

§60.112(a)(1) and may not exceed ten with regard to §60.112(a)(2).

For example, if radionuclides A, B, and C are projected to be released in

amounts Qas Qb' and Qc' and if the applicable Release Limits are RLa' RLb, and

RLCP then the cumulative releases over 10,000 years shall be limited so that

the following relationship exists:

Qa Qb Qc
___ + _-- + - - < 1

RLa RLb RLC
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12. In section 60.122, paragraph (c) is amended by redesignating the

current paragraphs-(c)(18) through (c)(21) as paragraphs (c)(19) through

(c)(22) and by adding a new paragraph (c)(18) to read as follows:

§60.122 Siting criteria.
* * * *t *

(C) * * *

(18) The presence of significant concentrations of any naturally-occurring

material that is not reasonably available from other sources.
* *t * *t *

13. A new §60.144 is added to read as follows:

§60.144 Monitorina 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 repository

performance, provided that the means for conducting such monitoring will not

degrade repository performance. This program shall be continued until

termination of a license.

Dated at Washington, D.C. this /3!day of C 1986.

For the Nuclear Regulatory Commission.

Samuel J. C 1

Secretary o the Commission
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Department of Energy
Washington, DC 20585

JAN 2 3 iqpq
Honorable Lando W. Zech, Jr.
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Chairman:

The Nuclear Waste Policy Amendments Act of 1987 (NWPAA, Public
Law 100-203) mandates that the Department of Energy (DOE) prepare
a report to the Congress on the use of dry cask storage at
nuclear reactor sites to meet the utility industry's spent
nuclear fuel storage needs through the start of operation of a
permanent geologic repository. As part of the overall study, the
DOE solicited comments from the Nuclear Regulatory Commission
(NRC), State and local governments, utility companies, interested
parties, and the public on the Initial Version of the Dry Cask
Storage Study which was published in September 1988.

In response to the comments received, we have prepared the final
version of the report, a copy of which is enclosed. The
Department was in agreement with the NRC comments on the initial
version of the report. Our detailed responses to all of the
comments received are contained in Part II of this final report.

( Thirty copies of the final report are being mailed to Mr. John
Roberts of your staff. Because the NWPAA requires that the views
of the NRC be included in the Dry Cask Storage Study, we would
appreciate NRC's final written comments by February 17, 1989, so
that they can also be submitted to Congress with the final
report.

Thank you for your interest and participation in this important
activity.

Sincer y,

Samuel Rousso, Acting Director
Office of Civilian Radioactive
Waste Management

Enclosure:
Final Version Dry Cask Storage Study

cc:
Hugh L. Thompson, Jr., USNRC
Richard E. Cunningham, USNRC

{- John P. Roberts, USNRC

Enclosure 2
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Department of Energy
Washington, DC 20585

JAN 4 1989

Honorable Lando W. Zechp Jr.
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Zech:

In response to your letter of November 18, 1988, which provided
comments on the "Initial Version Dry Cask Storage Study"
(DOE/RW-0196), I would like to thank you for your overall
assessment of the document. We attempted to make it a straight-
forward, responsible, technical document and were gratified by
your response. We will, of course, be responding to all of your
comments in the comment response section of the final report.
However, in consideration of the significance of the comment in
the second paragraph of your letter, concerning compatibility of
the various steps in the spent fuel management process, I want to
give you an early indication of our current thinking.

The Department agrees that all of the steps in the spent fuel
management process should be coordinated to enhance the safety and
efficiency of the operations and plans to increase its efforts to
ensure that this coordination takes place. This has already been
recognized by both the Department and the nuclear utilities, and
elements of this general coordination issue have already been
identified as topics to be addressed through the process for
resolving issues concerning the standard contract for disposal of
spent fuel. This contract establishes, among other things, the
contractual terms and conditions for the waste acceptance process.

The issue resolution process associated with the contract is a
mechanism for identifying and ultimately overcoming obstacles to
the effective and efficient implementation of the contract. The
issue resolution process was described in the June 1988 issue of
the "Annual Capacity Report" (DOE/RW-0191) and is commonly
referred to as "the ACR issue resolution process." The Department
intends to discuss with the utilities at the next meeting in the
ACR issue resolution process the general coordination issue that
you have raised, to identify opportunities for and the timing of
steps to address any coordination elements that are not already
being addressed. Any elements of the general coordination issue
that are not appropriate for resolution through the ACR issue
resolution process will be taken up separately by the Department
working with the utilities, through the auspices of the Edison
Electric Institute's Utility Nuclear Waste and Transportation
Program (successor to the separate Utility Nuclear Waste
Management Group and Transportation Group).

Enclosure 4
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As described in the Department!s "Initial Version Dry Cask Storage
Study," several different technologies for expanding at-reactor
storage are in various stages of development.- No single
technology is likely to meet the requirements of all the
utilities. Furthermore, the utilities believe that they need to
retain the flexibility to choose the option that best suits their
requirements, while choosing systems that incorporate
compatibility elements that are jointly developed based on system
requirements.

As more information is developed about each of the technologies,
it will be appropriate and natural to consider certain features or
interfaces within each of the technology categories for
compatibility with the Federal Waste Management System. These
features or interfaces could include items such as dimensions,
weights, payloads, materials, heat and radiation limits, and
handling features.

The compatible elements of each of the major types of technology
can then serve as focal points for combined Federal and utility
efforts to ensure that the various technologies interface
satisfactorily with the Federal Waste Management System. Such a
process will allow time for major programmatic issues (such as the
need for a Monitored Retrievable Storage facility) to be resolved,
more information concerning the various at-reactor storage
technologies to be developed, and the waste disposal package
design and handling requirements to become better defined.

Zn -the meantime, the Depar nt's'. . n -r.term.:shipping cask 4esigns
wLil bsj~riented-toward development--ofthe 6ast adesi gna ne-ded to
-rhip the-bulk aof the fuel (i.e., maintaining-compatibility with
the 80 percent that are intact spent fuel assemblies stored in
water filled pools). The Department's longer term shipping cask
design efforts will consider modifications to these basic designs
to maximize the efficiency of handling as much of the remaining 20
percent of the spent fuel as possible, primarily the portion whose
storage incorporates the compatibility features discussed above.

Finally, the Department will separately consider how to handle any
spent fuel that is stored in ways that do not comply with the
compatible techniques established in cooperation with the utility
industry, recognizing that such fuel may be subject to delayed
acceptance under the terms of the standard disposal contract.

Again, let me thank you for your very helpful response.

Sin rly

A Rouss cting Director
c of Civilian Radioactive

Waste Management
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Department of Energy
Washington, DC 20585

JAN 4 1989

Honorable Lando W. Zech, Jr.
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Zech:

In response to your letter of November 18, 1988, which provided
comments on the "Initial version Dry Cask Storage Study"
(DOE/RW-0196), I would like to thank you for your overall
assessment of the document. We attempted to make it a straight-
forward, responsible, technical document and were gratified by
your response. We will, of course, be responding to all of your
comments in the comment response section of the final report.
However, in consideration of the significance of the comment in
the second paragraph of your letter, concerning compatibility of
the various steps in the spent fuel management process, I want to
give you an early indication of our current thinking.

The Department agrees that all of the steps in the spent fuel
management process should be coordinated to enhance the safety and
efficiency of the operations and plans to increase its efforts to
ensure that this coordination takes place. This has already been
recognized by both the Department and the nuclear utilities, and
elements of this general coordination issue have already been
identified as topics to be addressed through the process for
resolving issues concerning the standard contract for disposal of
spent -fuel. This contract establishes, among other things, the
contractual terms and conditions for the waste acceptance process.

The issue resolution process associated with the contract is a
mechanism for identifying and ultimately overcoming obstacles to
the effective and efficient implementation of the contract. The
issue resolution process was described in the June 1968 issue of
the "Annual Capacity Report" (DOE/RW-Ol91) and is commonly
referred to as "the ACR issue resolution process." The Department
intends to discuss with the utilities at the next meeting in the
ACR issue resolution process the general coordination issue that
you have raised, to identify opportunities for and the timing of
steps to address any coordination elements that are not already
being addressed. Any elements of the general coordination issue
that are not appropriate for resolution through the ACR issue
resolution process will be taken up separately by the Department
working with the utilities, through the auspices of the Edison
Electric Institute's Utility Nuclear Waste and Transportation
Program (successor to the separate Utility Nuclear Waste
Management Group and Transportation Group).

1/1O...To EDO for Approprinte Action...Cpys to: RF, Cmrs...89-0020
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As described in the Department's "Initial Version Dry Cask Storage
Study," several different technologies for expanding at-reactor
storage are in various stages of development. No single
technology is likely to meet the requirements of all the
utilities. Furthermore, the utilities believe that they need to
retain the flexibility to choose the option that best suits their
requirements, while choosing systems that incorporate
compatibility elements that are jointly developed based on system
requirements.

As more information is developed about each of the technologies,
it will be appropriate and natural to consider certain features or
interfaces within each of the technology categories for
compatibility with the Federal Waste Management System. These
features or interfaces could include items such as dimensions,
weights, payloads, materials, heat and radiation limits, and
handling features.

The compatible elements of each of the major types of technology
can then serve as focal points for combined Federal and utility
efforts to ensure that the various technologies interface
satisfactorily with the Federal Waste Management System. Such a
process will allow time for major programmatic issues (such as the
need for a Monitored Retrievable storage facility) to be resolved,
more information concerning the various at-reactor storage
technologies to be developed, and the waste disposal package
design and handling requirements to become better defined.

In the meantime, the Department's near-term shipping cask designs
will be oriented toward development of the basic designs needed to
ship the bulk of the fuel (i.e., maintaining compatibility with
the 80 percent that are intact spent fuel assemblies stored in
water -filled pools). The Department's longer term shipping cask
design efforts will consider modifications to these basic designs
to maeW"mfe dthe efficiency of handling as much of the remaining 20
percent of the spent fuel as possible, primarily the portion whose
storage incorporates the compatibility features discussed above.

Finally, the Department will separately consider how to handle any
spent fuel that is stored in ways that do not comply with the
compatible techniques established in cooperation with the utility
industry, recognizing that such fuel may be subject to delayed
acceptance under the terms of the standard disposal contract.

Again, let me thank you for your very helpful response.

Sin rely,

uel Rousso, Acting Director
0ffice of Civilian 1adioactive

Waste Management



Department of Energy
Washington, DC 20585

JAN 4 1989

Honorable Lando W. Zech, Jr.
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Zech:

In response to your letter of November 18, 1988, which provided
comments on the "Initial Version Dry Cask Storage Study"
(DOE/RW-0196), I would like to thank you for your overall
assessment of the document. We attempted to make it a straight-
forward, responsible, technical document and were gratified by
your response. We will, of course, be responding to all of your
comments in the comment response section of the final report.
However, in consideration of the significance of the comment in
the second paragraph of your letter, concerning compatibility of
the various steps in the spent fuel management process, I want to
give you an early indication of our current thinking.

The Department agrees that all of the steps in the spent fuel
management process should be coordinated to enhance the safety and
efficiency of the operations and plans to increase its efforts to
ensure that this coordination takes place. This has already been
recognized by both the Department and the nuclear utilities, and
elements of this general coordination issue have already been
identified as topics to be addressed through the process for
resolving issues concerning the standard contract for disposal of
spent -fuel. This contract establishes, among other things, the
contra tual terms and conditions for the waste acceptance process.

The issue resolution process associated with the contract is a
mechanism for identifying and ultimately overcoming obstacles to
the effective and efficient implementation of the contract. The
issue resolution process was described in the June 1988 issue of
the "Annual Capacity Report" (DOE/RW-0191) and is commonly
referred to as "the ACR issue resolution process." The Department
intends to discuss with the utilities at the next meeting in the
ACR issue resolution process the general coordination issue that
you have raised, to identify opportunities for and the timing of
steps to address any coordination elements that are not already
being addressed. Any elements of the general coordination issue
that are not appropriate for resolution through the ACR issue
resolution process will be taken up separately by the Department
working with the utilities, through the auspices of the Edison
Electric Institute's Utility Nuclear Waste and Transportation( Program (successor to the separate Utility Nuclear Waste
Management Group and Transportation Group).

1/10...To EDO for Approprin1te Action...Cpys to: RF, Cmrs...89-002O



2

As described in the Department's 'Initial Version Dry Cask Storage
Study," several different technologies for expanding at-reactor
storage are in various stages of development. No single
technology is likely to meet the requirements of all the
utilities. Furthermore, the utilities believe that they need to
retain the flexibility to choose the option that best suits their
requirements, while choosing systems that incorporate
compatibility elements that are jointly developed based on system
requirements.

As more information is developed about each of the technologies,
it will be appropriate and natural to consider certain features or
interfaces within each of the technology categories for
compatibility with the Federal Waste Management System. These
features or interfaces could include items such as dimensions,
weights, payloads, materials, heat and radiation limits, and
handling features.

The compatible elements of each of the major types of technology
can then serve as focal points for combined Federal and utility
efforts to ensure that the various technologies interface
satisfactorily with the Federal Waste Hanagement System. Such a
process will allow time for major programmatic issues (such as the
need for a Monitored Retrievable storage facility) to be resolved,
more information concerning the various at-reactor storage
technologies to be developed, and the waste disposal package
design and handling requirements to become better defined.

In the meantime, the Department's near-term shipping cask designs
will be oriented toward development of the basic designs needed to
ship the bulk of the fuel (i.e., maintaining compatibility with
the 80 percent that are intact spent fuel assemblies stored in
water-filled pools). The Department's longer term shipping cask
desiqgn fforts will consider modifications to these basic designs
to ma'ifze .the efficiency of handling as much of the remaining 20
percent of the spent fuel as possible, primarily the portion whose
storage incorporates the compatibility features discussed above.

Finally, the Department will separately consider how to handle any
spent fuel that is stored in ways that do not comply with the
compatible techniques established in cooperation with the utility
industry, recognizing that such fuel may be subject to delayed
acceptance under the terms of the standard disposal contract.

Again, let me thank you for your very helpful response.

Si )% rely,

x1 {,\

Tfice of Civilian Radioactive
Waste Management



CHAIR

o UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, 0. C. 20555

November 18, 1988
IMAN

United States Department of Energy
ATTN: Mr. Sam Rousso, Acting Director
Office of Civilian Radioactive Waste Management
RW-322 Forrestal Building
1000 Independence Avenue, S.W.
Washington, D.C. 20585

Gentlemen:

I am responding to your September 1, 1988 request for the
comments of the Nuclear Regulatory Commission (NRC) on the
Department of Energy's (DOE) Initial Version Dry Cask Storage
Study (DOE/RW-0196). The Commission's detailed comments are
enclosed. In general, we find it a well-balanced presentation of
spent fuel storage requirements, of the in-pool consolidated fuel
storage and dry storage technologies available to address those
requirements in at-reactor storage, and of the impacts and costs
of such storage.

The Commission is concerned, however, that inadequate attention
is being given to ensure the compatibility of the various steps
in the storage, transport, and disposal of spent fuel and thereby
to enhance the safety and efficiency of fuel handling. With a
proliferation of storage options, it appears likely that fuel to
be removed from reactor sites in some instances may have to be
returned to reactor pools to be unloaded and then loaded into
transportation casks for shipment off site. In addition,
subsequent operations at the repository, or a monitored
retrievable storage (MRS) site, may be needed to repackage the
fuel for ultimate disposal. The Commission believes that
radiation exposures and other handling risks should be minimized
in the entire process from removing the fuel from the reactor
pool the first time to its ultimate disposal. System analysis
and action at this early stage could result in minimizing these
handling risks, and we suggest that DOE proceed on this course of
analysis and action to achieve cask design compatibility to the
greatest extent possible.
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I hope that our comments on this draft report have been helpful.
If you have any questions, please contact Hugh L. Thompson, Jr.
(telephone number 492-3352). The Commission looks forward to
commenting on your final report.

Sincerely,
Original signed by
Lando W. Zech2 Jr.

Lando W. Zech, Jr.

Enclosure:
Detailed Comments

cc: Charles Head, DOE

Originating Office: EDO/NMSS

SECY-88-305
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NRC COMMENTS ON DOE DRY CASK STORAGE STUDY (DOE/RW-0196)

Pace

viii See the partial paragraph at the top of the page.
While as a practical matter topical reports have been
referenced in dry storage licensing, there is no
requirement to do so. A license applicant could simply
submit a new design detailed in the Safety Analysis
Report submitted as part of the site-specific license
application.

viii See the first full paragraph and the sixth full
and paragraph, respectively. A utility does not apply
13 for a general license. Rather, the utility

would register with the NRC to use a certified cask,
thus committing to the specified conditions of the
general license.

viii Insert the following under lined wording at the end of
first sentence, fourth full paragraph:

" ... for dry storage in that dry cask storage involves a
new license under 10 CFR Part 72. while consolidation
where it increases the number of assemblies permitted
to be stored in the Pool involves an amendment to the
10 CFR Part 50 license. To the extent that utilities
have consolidated spent fuel rods as a demonstration,
they have Derformed these limited consolidations under
10 CFR 50.59. First of all,..."

x See the first full paragraph. In the third sentence
the words, "for at least 30 years beyond the expiration
of the operating licenr_," refer to reactor pool
storage also.

9 Delete the last sentence from the partial paragraph at
the top of the page.

Revise the second sentence in the first full paragraph
by incorporating the underlined words as follows:

*I...all spent fuel storage pools where an evaluation
shows that the Rool can support the additional
weight...

11 See the fourth paragraph. Please note that 10 CFR Part
72 has been recently amended (53 FR 31651, August 19,
1988). It is now entitled "Licensing Requirements for
the Independent Storage of Spent Nuclear Fuel and
High-Level Radioactive Waste."
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11 Delete the last paragraph (including the continuation
(cont'd) at the top of page 12) and replace it with the

following paragraph:

"Consolidation where it increases the number of
assemblies permitted to be stored in the spent fuel
pool involves an amendment to the 10 CFR Part 50
license. To the extent that utilities have
consolidated limited numbers of spent fuel rods as a
demonstration, they have performed these consolidation
programs under 10 CFR 50.59."

12 See the second full paragraph. Again there is some lack
of clarity in explaining the use of a reviewed topical
report as a reference in a site-specific application.
It may be advantageous to a license applicant to do so,
since it is an action that can reduce uncertainty (the
proposed design having been reviewed by NRC staff) and
effort, but it is not required by regulation.

13 Revise the first sentence in the third full paragraph
to read:

"Consistent with this objective, the NRC staff is
currently developing a vroposed rule for consideration
by the Commission which would amend 10 CFR Part 72 to
provide a process for... "

13 Revise the first sentence of the fourth full paragraph
to read:

"The proposal under development envisions an amendment
to 10 CFR Part 72 to svecifv the following process...

29 See the first full paragraph. The first sentence
concerning cask loading in the storage pool and boron
is incorrect. Nuclear criticality analyses to date
have not taken credit for the presence of boron in the
water.

30 Section 4.1.1.2, paragraph 3. Gesellschaft fur Nuklear
Service mbH is improperly identified. This should be
General Nuclear Systems, Inc., the United States
partnership.

34 Section 4.1.2.3, paragraph 1 (same comment as above for
p 30).
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35 Section 4.1.2.3, paragraph 1. This section should note
that the technical review panel set up by the NRC to
investigate the acceptability of nodular cast iron for
transportation casks has been completed. It was
concluded that nodular cast iron should not be used as
the primary structural material in spent fuel shipping
casks based on the material properties and available
information at this time.

42 Section 4.1.4.2, paragraph 2, line 3. The words,
"safety analysis," should be topical report.

47 Revise the first sentence in the second paragraph in
incorporating the underlined words as follows:

"...with rod consolidation are primarily economic
in nature. They include the difficulties..."

49 Delete the first two sentences in the second full
paragraph and replace them with the following
sentences:

"As explained in Chapter 2, consolidation where it
increases the number of assemblies permitted to be
stored in the spent fuel pool involves an amendment to
10 CFR Part 50 license. To the extent that utilities
have consolidated rods as a demonstration, they have
performed these limited consolidations under 10 CFR
50.59."

Delete the words "local or" in the third full
paragraph, third sentence.

50 Revise the wording in the second full paragraph, fourth
sentence with the underlined words as follows:

"...and will have to start by 1997 when a full-core..."

Reference: "Spent Fuel Storage Requirements (1987)"
DOE/RL-87-11, page 3.13, Table 3.4 shows full core
reserve at Millstone 2 not lost until 1997.

72 See the first paragraph. The reactor operating license
may be amended at the end of plant operating life.
Thus, spent fuel may be stored in the reactor pool
under a "possession only" license pursuant to 10 CFR
Part 50. The reactor license cannot be terminated
until the reactor is decommissioned. To fully
decommission the reactor, all spent fuel must be
removed from the site.
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81-85 In the Chapter 6, DOE discusses the use of the Nuclear
Waste Fund to support additional at-reactor storage.
The study finds that Nuclear Waste Policy Act of 1982
does not authorize DOE to use the Fund for providing
such storage. DOE also finds, as a matter of policy,
that the Nuclear Waste Fund should not be used for
at-reactor storage unless such storage would provide
overall benefits to the waste-management system. As
these findings do not involve health and safety issues,
NRC takes no position thereon.



0 UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON, D.C. 2055

July 1, 1988

The Honorable Lando W. Zech, Jr.
Chairman
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Chairman Zech:

SUBJECT: PROPOSED RULE ON STORAGE OF SPENT NUCLEAR FUEL IN CASKS AT NUCLEAR
POWER REACTOR SITES

During the first meeting of the Advisory Committee on Nuclear Waste, June 27-
29, 1988, we met with the NRC Staff to discuss the proposed rule on "Storage
of Spent Nuclear Fuel in NRC Approved Storage Casks at Nuclear Power Reactor
Sites" (referenced).

Overall, we endorse
designed to address
offer the following

the development of this rule. Formulation of regulations
this subject on a generic basis will be constructive. We
specific comments:

1. The portion of the rule that restricts the storage of spent fuel at a
given site to only fuel that was produced at that site should be re-
examined. Since a utility with multiple nuclear power plant sites may
desire to centralize its storage of spent fuel at one location, it
appc-;-. useful to include in the rule :-dance for obtaining approval of
such an approach.

2. Since the above approach would require that the fuel be transported and
ultimately all such fuel will need to be shipped to a site for final
disposal, it would appear useful to design the casks with the safety of,
and doses associated with, subsequent operations in mind.

3. Finally, since several NRC offices will be
this rule, we urge that careful attention
of responsibilities within the NRC.

responsible for implementing
be addressed to the division

Sincerely,

Dade W. Moeller
Chairman

Reference:
U. S. Nuilear Regulatory Commission, Proposed
(7590-01), "Storage of Spent Nuclear Fuel in NRC
Nuclear Power Reactor Sites"

Rule dated June 6, 1988
Approved Storage Casks at

I


