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SECY-86-92 -

The Commissioners
Victor Stello, Jr. Acting Executive Director for Operations

10 CFR PART 60--0ISPOSAL OF HIGH-LEVEL RADIOACTIVE WASTES IN
GEOLOGIC REPOSITORIES--PROPOSED AMENDMENTS TO ELIMINATE
INCONSISTENCIES WITH THE EPA HIGH-LEVEL WASTE STANDARDS

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 HLW
Geologic Repositorias.

Final procedures which established a regqulatory framework for
licensing the disposal of high-level radiocactive 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 releases from radicactive 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 High-Level Radiocactive 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.l

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 radioclogical and
non-radiological hazards. However, the staff believes that under
certain reasonable scenarios and assumptions (e.g., the size of the
population at risk) the EPA standards might in fact be comparable
to other standards now in place for other nuclear activities.

Since the risks allowed by the EPA standards can be viewed in such
widely different ways, the staff has concentrated on the
achievability of the standards rather than on comparisons with the
risks allowed by other standards.

The ACRS was also concerned that the Tow level of allowable risk,
combined with the probabilistic nature of the standards, will make
the standards difficult to implement in an actual repository
licensing review. NRC contractor studies (documented in
NUREG/CR-3235) concluded that repository sites 1ikely can be found
for which repository performance can be demonstrated to be in
compliance with EPA HLW standards using analvtical technigues which
exist or are under development. However, the conclusion is
supported by an implicit assumption that research will identify the
processes and phenomena important to repository performance, and
that research efforts will validate the models and assumptions
which are the bases of those techniques. Moreover, the staff has
further developed its review redarding its ability to implement the
EPA standards in the enclosed draft Federal Register notice,
including additional discussion of the relationship between a
numerical, probabilistic standard and the qualitative, "reasonable
assurance" specification for the required level of confidence that
the release limits will be met.

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).
ZMemorandum to Chairman Palladino from David A. Ward, dated November 14, 1985

(Enclosure H).
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requirements memorandum from Samuel J. 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 notice has
accommodated most of the subcommittee's comments. Others - notably
the equivalence of "reasonable assurance" with "reasonable
expectation" and of "undisturbed performance" with "in the absence
of unanticipated processes and events" - are being proposed for
public review and comment along with the other material in the
notice.

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 Register notice
explaining the staff's reasons for adopting Eﬁ%'s 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 to achieve consistency between the standard and
the rule, (2) Addition of a requirement that estimates of
cumulative releases over 10,000 years from all anticipated and
unanticipated processes and events shall be incorporated into an
overall probability distribution of cumulative release, to the
extent practicable, in demonstrating compliance with the standard,
(3) Requiring information on the program for post-permanent closure
monitoring of the repository, (4) Replacing the current Part 60
language which requires compliance with "such generally applicable
environmental standards for radiocactivity as may have been
established by the Environmental Protection Agency” with the
specific 1imits 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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Recommendations:

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.

That the Commission:

1.

2.

Approve for publication as proposed amendments to 10 CFR

Part 80 contained in the Federal Register notice (Enclosure A)
which revise Part 60 to eliminate inconsistencies with the EPA
HLW Standard.

Certify that this rule, if promulgated, will not have a signi-

1cant economic impact on a substantial number of small
entities. This certification is necessary in order to satisfy
thg(rﬁquirements of the Regulatory Flexibility Act, 5 U.S.C
605(a

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.

¢. 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
jmpact 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. 96-511), ‘

f. A regulatory analysis is presented in Enclosure E.
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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.

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

The draft Federal Register Notice (Appendix A) states
that 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.

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.

: "",_’;é"" .
Victor Stello, Ar.
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 Requirements 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



Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Friday, April 4, 1986.

Cormission 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
be apprised of when comments may be expected.
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ENCLOSURE A



NUCLEAR REGULATCRY CCMMISSION
10 CFR Part 60

Disposal of High-Level Radiocactive Wastes in Geologic Repositaries;
Conforming Amendments

AGENCY: Nuclear Regulatory Commission.
ACTION: Proposad rula,

SUMMARY: The Nuclear Regulatory Commissian (NRC) is proposing to amend its
requlations for disposal of high-level radicactive wastes in geclogic
repositories. The amendments are necaessary to conform existing NRC regulations
to the environmental standards for management and disposal of high-level
radicactive wastes promulgated by the Environmental Protection Agency (EPA) on
Septamber 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 tc maintain consistancy with the current wording
of the NRC regulations.

DATE: Comment periocd expires . Comments recaived 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 Requlatory Commission, Washington, OC 20555,
Attention: Docketing and Services Branch. Comments may also be delivered to
Room 1121, 1717 H Street NW, Washington, OC, from 8:15 a.m. to 5:00 p.nm.
weekdays. Copies of the documents referred to in this notice and comments



received may be examined at the NRC Public Document Rcom, 1717 H Street, \W,
Washington, OC.

FOR FURTHER INFORMATION CONTACT: Qaniel J. Fehringer, Oivision of Waste
Management, Office of Nuclear Material Safety and Safequards, U.S. Nuclear
Regulatory Commission, Washington, OC, 20535, telephaone (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 (SPA) to "promulgate ganerally
applicable standards for protection of the general environment from offsite
releasaes from radicactive material ia repositories.” EPA published its final
high-level radiocactive waste (HLW) standards in the Federal Registar or
September 19, 1985 (SO FR 38066). Section 121 of the NWPA further specifies
that the ragulations 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
aestablished procedures and technical critéria for disposal of HLW fn a geologic
repository by the U.S. Department of Energy (DOE). This notice describes the
interpretations and analyses which the Commission considers to be apprepriate
for implementation of the EPA standards, and identifies medifications 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 28195-2820Q0S, June 21, 1983, where the
Commissian discussed its final technical criteria, and NUREG-08Q4, the staff's
analysis of public comments on the proposed technical criteria. NUREG-08C4 is
available in the NRC Pubiic Document Room.) Since many of the general features



of the "working drafts" remain present in the final standards, Part 60 is
largely consistent with those standards. EPA has, however, sometimes used
different terminclogy 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 propased
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
pericd of management and storage operations at a repository and, second, the
long=term period after wasta dispasal has been completed. These standards,
and the proposed rules toc implement them during operatiaons and after closure,
are discussed in Section [ below, while Section Il provides some further
observations regarding the manner in which the Commission intends to apply the
EPA standards in its licensing proceedings. Section [II describes additional
proposed rules related to certain Bassurance requirements" which are prasent
in EPA's standards but which are not applicable to NRC-1icensed facilities.

In order to avoid potential jurisdictional problems which might arise if this
saction of the EPA standards were applied to NRC-1icensed facilities, the NRC
is proposing to add substantially equivalent praovisions to its requlations.
Finally, this notice presents a section-by-section analysis of the proposed
rule (Section V), followed by the specific text of the proposed amendmen:s to
Part 60. (The organization of Section IV follows that of Part 60 while the
taxt of Section [ 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.)



I. Limits on Exposures and Releases

The 1imits 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" (1imits on cumulative releases of
radicnuclides to the environment for 10,000 years) in §191.13, "individual
protection requirements” in §191.15, and "ground water protection regquirements"
in §191.16. Implementation of each of these sections is discussed in the
following paragraphs.

Standards for repository operations (§131.03). 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.* O0OE 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 OOE 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 assuranca" that the release limits be achieved,
and it is not necessary to repeat this language in the release limits o7
§60.111. It is also not necessary to employ the tarms "management” and
"storage," as EPA has done, since all preclasure repository operations are
already subject to the provisions of §60.111.

*1t should be notad 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 "2S 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 ay
if the word "and" were replaced by "or." Thus, the Commission would not
consfder it acceptable to allow an annual dose equivalent of 25 millirems to
the whole body and an additional 285 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.



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 faor 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 perfod, 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 enisting
discussion of reasonable assurance. This text will make clear the
Commission's belief that its concapt of reasonable assurance, although
somewhat different from previous usage in reactor licensing, fs 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 orotection regquirements (40 CFR 191.13), 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 1imits 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 geciogic repository ("disposal
system” in EPA's terminsology). The proposed amendment to Part 60 makes no




raference 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 cccurrence 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 aveid introducticn of
duplicative Tanguage, the Commission prafers 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 regquirements dfscussed below. The
Commission notes that the existing provisions of Part 60 reguire the
engineered barriers of a repasitory 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 drfnking 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 propesing to include the EPA standard as a new
performance objective (§60.112{c)). Once again the rule applies in the absenca
of unanticipated processes and events instead of "undisturbed performance.”

The containment requirements (40 CFR 131.13) restrict the total amount of




radicactive material released to the environment for 10,000 years follawing
permanent closure of a repository. EPA provides a table 1isting release
limits for the significant 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, produca approximately the same
number of population health effects. The standard further specifies different
release limits for releases with differing likeiihoods of occurrence. The
Commission is proposing to incorporate these raquirements 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 incarporate 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)(i1)(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 madify the principles underiying
Part 60. As was observed wnen NRC's final technical criteria were published in
1983 (48 FR 28204), the Commission expects that the informaticn 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 assassing repository
performance is contained in Section II of this notice.



I1I. Additicnal Comments on Imolementation af the EPA Standards

Four sections of the EPA standards contain numerical requirements for
which compliance must be demenstrated == standards for repository operations,
post-closure fndividual and groundwater protection requirements and containment
requirements restricting the total amount of radionuclides projected to be
raleased 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 prasented in the fallowing
paragraphs.

Standards for repository operations. As discussed previously, the
standards for repository operations are virtually identical to the standards
previously promu]gated 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 Timits of these standards will not be exceeded. 0Doses 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 orotaction requiraments. The fndividual and
groundwater protecticn requirements are applicable for the first 1,000 years
after permanent closure of a repository. Monitoring is not practical for this

periaed of time and the applicant will therefore be required ta demonstrate
compliance with these requirements through analyses of projected repository
performance. Two general approaches might be pursued by QOE. First, 0OOE might
choose to calculate the expected concentrations of radicnuclides in certain
groundwaters potehtial1y useable by numans 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.



Alternatively, COE might choose to show compliance with these raquirements
by demonstrating that other barriers, such a&s the waste packages or the
emplacement medium (e.g., salt), will provide substantially compliete
containment for the first 1,000 years after permanent closure thereby
preventing contamination of the groundwatars of concern,

[f OQE chooses to calculate the expected concentrations of radiocnuclides
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
Tocation. If no such source of groundwater is present, thy location of the
maximally exposed individual and the pathways by which he might be exposed to
radionucliides released from a repository must be examined on a site-specific
basis.

The individual protection requirements also necassitate assumptions about
the dietary patterns and other potential medes 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
lTikely 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 "anticipataed 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 rot 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 repoesitory
performance rather than Dy monitoring. The containment requirements call for
significantly different analyses than those discussed above. This section of
the EPA standards restricts the total amount of radicactive material released
to the environment for 10,000 years following permanent closure of a repositary.
This section further specifies different release limits for releases with
differing likelihoods of aoccurrence. 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 %o
be implemented using the licensing procedures of 10 CFR Parts 2 and 50.

A further discussion of these matters is appropriate in order to avoid
ambiguity in the application of the probabilistic conditions.

As the Ccmmission emphasized when the techaical criteria for geclagic
repositories were promulgated in final form (48 FR 28204), there are twe
distinct elements underlying a finding that a proposed facility satisfies the
desired performance objective for long-term isolation of radicactive waste.
There is, first, a standard of performance - some statement regarding the
quantity of radicactive material that may be releasad to the accassible
environment. This standard can De expressed in gquantitative terms, and may
include numerical requirements for the probabilities of exceeding certain
levels of release.

The seccnd 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
decisiaons that must be made in connection with a repository involve substantial
uncertainties, many of which are not guantifiable (e.g., those pertaining to
the correctness of the models used to describe pnysical systems). Such
uncertainties can be accommodated within the licensing process only if a
qualitative test s abp]ied for the level of confidence that the numerical
performance cbjective will be achieved.

The essantfal paint to be kept in mind is that findings regarding
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long=-term repository performance must be made with "reasonable assurances."

The Commissicn attempted %o exb]ain this concept in the existing wording of
§60.101(a) where it noted that allowance must be made for the time pericd,
hazards, and uncertainties invelved. Additional language is being proposed at
this time, in the same section of Part 80, to further emphasize that
gqualitative judgments will need to be made including, for example,
consideration of the dagree of diversity or redundancy among the multiple
barriers of a specific repositaory.

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 amd thorough analysis of potential releasas.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
excaeding the EPA standard is low and, further, the Commission must be
satisfiad that the cerformance assessment is sufficiently ccnsérvative, ang its
limitations are sufficiently well understood, that the actual performance of
the geologic repository will be within predicted 1imits.

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)
gevaluate the likelihood of each process or event and the effact of each on
release of radionuclides to the envircnment, and (3) to the extent practicable,
combine these estimates into an overall probability distribution displaying the
l1ikelihood 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 ]
Values on the ]
Horizontal ]
Axis |
|
|
!

Amount of Radicactive
Material Released

Figure 1. Illustrative "Complementary Cumulative Qistribution 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 |z==-- ceececas 1 EPA Bound

of Exceeding 1! l v

Values on the 10 ~{ lomenee we———y

Horizontal i |

Axis ' | | EPA Bound
l [

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 adave,
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. (8y the definition of "unanticipated
processes and events" in Part 60, procaesses 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 dfstinction is to be made between "anticipated”" and
"unanticipated" processes and events; all such procasses 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 §80.112(b) and (c), which incorporate EPA's individual and
groundwater protaction requirements, only "anticipated" processes and events
need be considered as discussed previously.)

The Commission will require an extensive and thorough identification of
relevant procaesses 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 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 Tess 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 recaive 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 inte a large number
of specific process or event descriptions, each with reducad 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 technigue.
EPA recognized the importance of uncertainties when its standards were promul-
géted. 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 agenéies may chooée to supplement such predictions with
qualitative judgments as well." It is possible - in fact Tikely - 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
'Hiffering views may result in presentation of widely different estimates of
repository performance.

Any such differences could be resoived 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 viclation 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, OOE could present the same data in the form of a cumulative
probability distribution that was less conservative - for example, one that



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 compiiance with the
provisions of Part 60. _

It should be notad, 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 impaortant in analyses aof repesitary
performance and will play such a major role in a ticensing proceeding, the
Commission emphasizes the importance of efforts being undertaken to foster a
common technical understanding and to resalve 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 OOE's preparation of site
characterization plans and the review and comment process to_be carried ocut by
the Commission and other intarested parties. Additionally, NRC and OQE are
engaged, under an intaragency procedural agreement, in ongoing technical
discussions on mattars that pertain to licensing requirements; these discussions
are in the form of open meetings, affording other persons an cpportunity to
identify pertinent considerations that might also need to be addressed. The
staff s also issuing staff technical positions on specific methods of
analysis that would be acceptable for evaluating compiiance with Part 60

“technical criieria and performance cbjectives. 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 D00E - 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 Requirements

EPA's regqulations (40 CFR 191.14) include certain "assurance requirements"
designed, according to the rule, to provide the confidence needed for lcong-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 assuranca
requirements, and by EPA's declaration that those requirements would not apply
to facilities regulated by the Commission. The following discussion sets faorth
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
cantrols over disposal sites should be maintained for as Tong a period
of time as is practicable aftar disposal; however, performance
assessments that assass isoclation 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 charactaristics of a repository are assessed. It has always baen
the intent of Part 80 not to rely on remedial actions (or other active
institutional controls) to compensate for a poor site or inadaquate engineared
barriers. However, in the definition of "“unanticipated processes and events,"
Part 60 expressly contemplates that, in assessing human intrusion scenarios,



the Commission would assume that "institutions are able to assaess risk and to
take remedial action at a level of social organization and technclogical

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 assuranca
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 corractive 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 boreholas consistent with current
petroleum industry practice) could reduce the likelihood of releases axceeding
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 theféfore
proposing to include EPA's definitions, together with a new section (§60.114)
which would exprgssiy provide that active (or passive) institutional contrels
shall not be deemed to assure compliance with the containment requirements over
the long tarm. Some activities which arguably fall within EPA's definition of
"active institutional controls" (e.g. remedial actions and monitoring
parametars related to geologic repository performance) are relevant to
assessing the likelihood and consaquences 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 pesition.



EPA Assurance Reguirement 40 CFR 191.14(b). Oisposai systems shall be

monitored after agisposal to detect substantial and detrimental ceviations
from expected performance. This monitoring shall be done with technigues
that do not jeapardize the isolation of the wastes and shall be canducted

until there are no significant concerns to be addressed by further
monitoring.

Analysis and Proposed Changes. Part 60 currently requires 00E to carry
out a performance confirmation program which {s to continue until repository
closure. Part 60 does not now require monitoring after repasitory closure
because of the Tikelihcod that past-closure monitoring of the underground
facility would degrade repository perfaormanca. 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 menitoring requires
that such monitoring be continued until termination of a license. The
Commission intends that a rencsitory license not be terminated until such
time as the Commission is convinced that there is no significant additianal
information to be cbtained from such monitoring which wouid 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
of Part 60, to include a'prcgram 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 frem 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 licesnse prior %o
permanent closure (§60.51(a)).

)]
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EPA Assurancs Requirement 40 CFR 191.14(c). Disposal sites shall be
designated Dy the 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 &0

already require that DOE take the measures set out in this assurance
requirement. For further information, refer to §§60.21(c)(8) (requirement that
Ticense application describe controls to regulate land use), §60.51(a)(2)
(information to be submitted, prior to permanent closure, with respect to land
use contrcls, 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). Oisposal systems.shall use
different types of barriers to isolate the wastes from the accessible
environnent. 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 stata explicitly
that the geologic repository shall incorporate a system of multiple barriers,
both engineered and natuyral.

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 tc a multiple barrier approach as contemplated by
Section 121(b)(1)(B) of the Nuclear Waste Policy Act.
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EPA Assurance Regquirement 40 CFR 191.14(e). Places whera there has been
mining for resources, or where there is a reascnable expectation of
exploration for scarce or easily accessible resources, gr where zthere 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 formaticns, 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 ecosystams. 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 cof 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 regulaticn 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
concentratad materfals evaluated in the context of the licensing proceeding.

[t is, after all, gquite possible that the economic value of matarials could
change in the future in 3 way which might attract future exploration or
development detrimental to repository performance. B8y adding an additional
“potaentially adverse condition" to those already set out in the regulation, DCE
would be required to identify the presence of the materials in question and

evaluate the effect thersof on repository parformance, 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 Deen evaluated and demonstrated
not to compromise #erformance.

EPA Assurance Regquirement 40 CFR 191.14(f). Oisposal 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 racover wastes regardless of the time and resources
employed. (This provision is thus significantly qdifferent 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 (1.e. "removed," in the sense that EPA is
using the term), albeit at high cost, even after repository closure. A
repository would therafore 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 [II 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
Qecember 19, 1985, S50 FR 51701) will be considered along with comments
recefved in response to this notice. [t 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 raspective
merits of the language proposed herein and that proposed by the States of
Nevada and Minnesota. ‘

The Commission further notas that EPA has provided it with copies of
comments regarding the assurance regquirements that were received during the
40 CFR Part 191 rulemaking. These comments are available for inspecticn in
the Commission's public document room.
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IV. Section by Section Analysis of Proposed Conforming Amencdments

The Commission considers that the simpiest 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 necassary to conform to the terminology
currently used in Part 60. The following paragraphs presant a section-by-
section analysis of the NRC's proposed conforming amendments to Part 60.

§60.1 Purpose and scape.
This paragraph is analogous to EPA's 40 CFR 191.01 and 191.11 which state
the applicability of the ZPA standards. Part 60 is, however, a more specific

regqulation than the EPA standards in that it addresses only deep geologic
repositories usaed for disposal of high-level radicactive wastes, while the 'EPA
standards apply to other disposal methods and certain other types of
radicactive wastes. No changes are proposed for §60.1, but the Commission
notes that any requlations developed in the future for alternative disposal
methods or for other types of wastas 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 groundwatar
5) Special source of groundwater

6) Transmissivity

7) Uranium fuel cycle
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In addition, the definition of "contralled area" and the related
definition of "accessible environment" in the EPA standards are diffarent from
those currently in Part 60. The Commission praoposes to revise its current
definitions to conform to EPA's wording. In the case of "accessible
envircnment," 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
radicactive 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. OCOne of these policies was that the controlled area
"must be small enough to justify confidence that the moauments will effactively
discourage subsurface disturbances." The prior rule would have authorized the
establiishment 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 0OE would be able to demonstrate an ability to
discourage subsurface disturbances over an area of more limited extent. [t 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 surrocunding the
underground facility to be given appropriate weight in licensing reviews. This
isolation capabi1}ty 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 isclation capability of the
geclogic setting must be such that the pre-waste-emplacement groundwater travel
time along the fastest path of likely radiocnuclide travel from the disturbed
zone to the accessible environment shall be a specified period (generally, 1000
years).
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The Coemmission anticipates that adoption of the EPA tarminology will have
little effect on achievement of the caontainment regquirements fnasmuch as
the controlled area is allowed a horizontal extent as large as five kilometers
(presumably in the direction of radianuclide travel). Nor does the Commissicn
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 Targer (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 aextent of the controlled
area (i.e., distance to the accessibie 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
cenfidence 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
abjective concerns travel time from the edge of the disturbed zone rather
than from the edge of the underground facility. The Commission selected the
disturbed zone for the purpose of detarmining the groundwater travel time
since the physical and chemical processes which isolate the wastes are
"aspecially difficult to understand in the area close to the emplaced wastes
because that area‘is physically and chemically distqrbed 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. B8ecause buoyancy effacts 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 recuce the
maximum allowabie distance to the accassible 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
assaessment methods, and therafore 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
i1lustrate how the staff intends to approach these two concepts.)

Four other terms dafined by EPA desarve additional discussion here.

The EPA standards contain a definition of the term “transuranic
radicactive waste." The Commission does not use this term in Part 60 and thus
has no need to define it there. All radicactive waste stored or disposed of at
a geclogic repository licensed under Part 60 - including transuranic
radiocactive waste - would be subject to the requirements of the EPA standards
as applied by the rules proposad herein.

EPA defines the terms "storage” and "disposal" to mean retrievable storage
and permanent fsolation, respectively. Under Part €0, on the sther hand, the
term "storage" is usad 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-licensed geclogic repositories.

The Commission has recently defined "groundwater," for purposes of
Part 60, to include all water which occurs below the land surface (S0 FR 29641,
July 22, 1985), while the EPA standards use the tarm 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 proposas to retain its current definition of the term.
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§60.21 Content of application.

Paragraph (c)(1)(1i)(C) now requires a license application to include
cartain avaluations of the performance of a proposed geclaogic repasitory 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 "performancs 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 geclagic repesitary. (See the discussion (Section I[II)
regarding the EPA'assurance requirements - specifically 40 CFR 191.14(b).)

§60.51 License amendment for permanent closure.

Paragraph (a)(l) currently regquires that an application to amend a Ticense
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
Tength of time for which the monitoring is to be continued. (See also the
preceding discussion regarding 40 CFR 131.14(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 perfarmance objectives of Part 60. (See alsgo the preceding discussion
regarding 40 CFR 191.14(b).)

§60.101 Purnose and nature of findings.

The EPA standards use the phrase "reasonable expectation” to describe the
recuired 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 cdealing with
cther licensing actions. The Commission has considered adopting EPA's
"reasonable expectation” concept, bdut has decided that doing so would resul: 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 assaciated
with the term, when used in connection with the long-term issues invelved 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 envircnmental standards for radicactivity 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 geclogic repository operations
area, consistent with EPA's phraée "any member of the public in the general
environment."

The EPA provision includes wording that requires reasonable assurance of
compliance with the dose Timits. In Part 60, Subpart B now specifies the
findings that must be made by the Commission for {ssuance 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 assurancé, it is unnecessary to repeét 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 radicactive materials "will at
all times be maintained within the Timits specified in Part 20 . . ."
(emphasis added). The words "at all times" were intanded to emphasize the
need to design the geologic repository cperations area so that any waste
retriaval found to be necessarv in the future cauld ha rarriad ave in



28

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
inPart 20 . . . ."

§60.112 Overall system performance objective for the geologic repository
after permanent claosure.

The current wording of this section now refers to "such generally
applicable environmental standards for radicactivity 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. I[nasmuch 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 radicactivity 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 statad by EPA,
in an overall probabilit& distribution of cumulative releasas 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 egquivalent 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 680.113 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
Tanguage to this secticn making it clear that a repository must incorporate a
systam of multiple barriers, both engineered and natural. (See the precading
discussion in Section IIl regarding the EPA assurance requirements =
specifically 40 CFR 191.14(d).)

Paragraph (b)(1l) of §60.113 now refers to "any generally applicable
environmental standard for radicactivity established by the Eavironmental _
Protection Agency." The Commission proposes to replace this wording with a
direct reference to the overall system perfaormance cbjectives 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 abjectives.

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 §60.118.

§60.122 Siting critaria.
Part 60 contains provisions related to the presence of ecsnomically
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. B8ecause the econaomic 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 a!:0 germane, and the Commission is therefore
proposing the phrase "rea: .iably available" for this potentially adverse

condition. (See alsc the preceding discussion in Section III regarding
40 CFR 191.14(e).)

§60.144 Monitoring after oermanent ¢losure.

Part 60 currently requires DOE to carry out a performance confirmation
program which {s to continue until repository closure. Part 60 does not now
require monitoring after repository closure becayse of the likelihood that
post-closure monitoring of the underground facility would degrade repository
performance. The Commission proposas 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 I[mpact
Pursuant to Section 121(c) of the Nuclear Waste Policy Act cf‘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 raspandents. Therefars,
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Qffice of Management and Budget clearance is not required pursuant to the
Paperwork Reduction Act of 1980 (44 U.S.C. 3501 et seq.).

Requlatory 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
Qp]emaking 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 REPOSITCRIES

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.S5.C. 2273),

60.71 to 60.75 are issued under sec. 16lo, 68 Stat. 950, as amended (42

U.S.C. 2201(0)). '

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.

* »* x »* *

"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)
controliing or cleaning up releases from a site, or (4) monitoring parameters
related to disposal system performance.

* . * - X ) » x i *

"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.

» * » * s

"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.

» 4 ] * »

"Passive institutional control® means: (1) permanent markers placed at a
disposal site, (2) public records and archives, (3) government ownership and '
requlations 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: (1) is
saturated with water having less than 10,000 milligrams per liter of total
dissolved solids; (i1) 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.

- b —
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"Uranium fuel cycle" means the operations of milling of uranium cre,
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, cperaticns at wasta
dispasal sites, transportation of any radicactive material in support of these
cperations, and the reuse of recovered non-uranium specfal nuclear and
by-product materials from the cycle.

» » » ~ »

3. Section 60.21 is amendad by rev%sing paragraph (¢)(1)({ii)(C), adding a
new paragraph (c)(9) and redesignating the existing paragraphs (c)(9) through
(c)(18) as paragraphs (c)(10) through (c¢)(16).

§60.21 Content of application.
* » * x .
(C) » - b
(1) * * “*
(ii) » x *»
(C) An evaluation of the performance of the praposed geologic repssitory

for the period after permanent closure, assuming anticipatéd processas 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 occurrenca of unanticipated processes and events. In making such
evaluations, estimated values shall be incorporated intc 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.

~ » = x *
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4. Section 60.351 is amended by revising paragraph (a)(l) 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:

(1) identify those parameters that will be monitared;

(11) indicata how each parameter will be used to evaluate the axpected
performance of the repasitory; and

(1i1) discuss the length of time over which each parameter should be
monitored to adequately confirm the expected performance of the repository.

bt * » » »

S. Section 60.52 is amended by designating current paragraph (c)(3) as
paragraph (c)(4) and by adding a new paragraph (c)(3) as follaws:

§60.52 Termination of license.

» * * * ®

(¢) = » *

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

» » » L 4 »

6. Section 60.101 is amended by revising paragfaph (a)(2) to read as
follows: :
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§60.101 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 presentad. A reascnable 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 inte the future, there will inavitably be greater uncertainties.
Proof of the future performance of engineered barrier systems and the geclegic

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 invelved, that the ocutcome will be in
conformanca with those objectives and criteria. Oemonstration of compliance
with such objectives and criteria will invelve the use of data from accelerated
tests and predictive madels that are suppaorted 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 invelve
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 encountared and sole reliance on numerical
predictions to determine compliance may not bDe appropriate. In reaéhing 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.\7

= » » * »
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7. In section 6Q.111, paragraph (a) is revised to read as follows:

§60.111 Performance of the geclogic repasitory operations area *through

permanent closure,

(a) Protection against radiation exposures and releases of radicactive

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 radicactive material and direct radfation from activities at the
geologic repository operations area and (ii) uranium fuel cycle operations,
shall not exceed 25 millirems to the whole body, 7S millirems to the thyroid,
and 25 millirems to any other critical organ.

(2) Radiation exposures and radiation levels, and releases of radicactive
matarials to unrestricted areas, will at all times, including the
retrievability periocd 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 ranository

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 radiocnuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall: )

(1) Have a Tikelihood of less than one chance in 10 of exceeding the
quantities calculated in accordance with §60.118S.

(2) Have a likelihoad of less than one chance in 1,000 of exceeding ten
times the quantities calculated in accordance with §60.11S.
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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 %o 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 aftar permanent closure, and in the absence of
unanticipated processes and events:

(1) Except as provided in paragraph (¢)(2) of this section, the _
radfonuclide concentrations averaged over any year in wataer withdrawa from any
portion of 3 special source of groundwater do not exceed:

(i) 3 picocuries per litar of radium=226 and radium=228;

(1) 15 picocuries per Titer of alpha-emitting radionuclides (including
radium=226 and radium=228 but excluding radon); or

(i11) the combined concentrations of radionuclidas that emit either beta
or gamma radiation that would produce an annual dose equivalent %o the total
body or ahy internal argan 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
cperations area already exceed the limits in paragraph (c)(1l) 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
groundwatar does not exceed the limits specified in paragraph (c)(1) of this
section.
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8. In section 80.113, paragraph (b)(1l) is revised and a new paragraph (d)
is added to read as fallcws:

§60.113 Performance of particular barriars after permanent closurs.
x* » ) * * =
(b) »* » -r .
(1) The overall system performance cbjectives of §60.112.

» » » » »

(d) Notwithstanding the praovisions of paragraph (b) of this sectien, the
geologic repository shall incorporate a systam 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 purposaes 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 calculaticns referred to in
paragraph (a) of §60.112.
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TABLE 1 -=-RELEASE LIMITS FQR QVERALL SYSTEM PERFORMANCE (QBJECTIVE
(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 = = = = = = @ = @ = = = w2 = == = 100
Carbon=14 = = = @ = = = = © = o 2 @ 2 = v o e = ==a=== 100
Cesium=135 0r 137 = = = =« = = = = = = s 2o aew-=a-- 1000
Ioding=129 = = =~ = = = = = = = = o = = = = = = = = - - = = 100
Neptunium=237 = = = = = = = = = o = ¢ = 2 o o c=0o=-=- 100
Plutonium=238, 239, 240 or 242 = = = = = = = = = = = = = = 100
RadIUM=226 = = @ = = = = = = @ = v = = @ == = @ = = = = = 100
SLrontium=00 = = = = = = = = * ® v ® v = = = 2 = - === 1000
Technetium=99 = = = = = = = = = s« e v e v owa=-=-=-=- 100C0
Thorium=230 or 232 = =~ = = === === === -=2==-=-< 10
Tin=126 =~ = = = = = = = = = = =2 =2« ca==oso===~-- 1000
Uranium=233, 234, 235, 236 0r 238 = = = = = =~ = = = = - = 100
Any other alpha-emitting radionuclide

with a half-1ife greater than 20 years = « = = = = = = = 100

Any other radionuclide with a half-1ifa greater
than 20 years that does not emit alpha particles - - - - 1000
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Apoplication 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 radicactive wastes generated from reprocessing each
1,000 MTHM exposed toc 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-1ives greater than 20 years but less than 100 years (for use as discussed
in Note S or with materials that are identified by the Commission as high-level
radicactive waste in accordance with part (B) of the definition af high-Tevel
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-1ives greater than 100 years or any alpha-emittars with
half-Jives greater than 20 years) (for use as discussed in Note 5 or with
materfals that are identified by the Commission as high-level waste in
accordance with part (B) of the dafinition 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 he
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 frecm
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 wouid be
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the quantities in Table 1 multiplied by three (three million curies divided by
one million curies).

(¢) If a particular disposal system contained baoth the high=lavel wastes
from 50,000 MTHM and S million curies of alpha~emitting transuranic wastes, the
Release Limits for that system would be the gquantities in Table 1 multipliied by
85:

50,000 MTHM 5,000,000 curtes TRU
. = 85

1,000 MTHM 1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different Burnug. For
disposal systems containing reactor fuels (or the high-level wastaes from
reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or
greater than 40,000 MWA/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 fual's actual average burnup, except that a value of
5,000 MWd/MTHM may be used when the average fuel burnup is below 3,000 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 axample, if a particular disposal system contained only high-Teval
wastes with an average buyrnup 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 dfsposal 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 gquantities in Table 1 multiplied By ten:

60,000 MTHM

6,000 MTHM
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which is the same as:

60,000 MTHM (5,000 MWd/MTHM)
----------- G I U

1,000 MTHM (30,000 Mwd/MTHM)

NQTE 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 wastae components destined for
different disposal systems. In such cases, the implementing agency may allocate
the Release Limit multiplier (based upcn 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 dispesal system,

NOTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHM.

In some cases, the records asscciéted with particular high~level wasta 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. I[f the uncertainties are such that the
ariginal amount of heavy metal or the average fuel burnup faor particular
high-level waste streams cannot be quantified, the units of waste derived from
(a) and (b) of Note 1 shall nc Tonger be used. Instead, the units of waste
defined in (¢) and (d) of Note 1 shall be used for such high~level waste
streams. [f 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 (¢) and (d) of Note 1.
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NOTE 6: Use of Release Limits to Oetermine Compliance with §60.112(a).
Once release Timits far 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. [n cases where a
mixture of radionuclides is projected to be relesased to the accessible
environment, the limiting values shall be determined as follows: For each
radionuclide in the mixture, determine the ratic between the cumulative release
quantity projected over 10,000 years and the limit for that radicnuclide as
determined from Table 1 and Notes 1 through 5. The sum of such ratfos for all
the radionuclides in the mixture may nat 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, 8, and C are projected to be released in
amounts Oa’ Qb, and Oc' and if the applicable Release Limits are RLa, RLb’ and
RLC, then the cumulative releases over 10,000 years shall be lTimited so that
the following relationship exists:

% 0
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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.
» » ~ » 4
(C) » k. *
(18) The presence of significant concentrations of any naturally=-cccurring

material that is not reasonably available from other sources.

4 » * » »

13. A new §60.144 is added to read as follows:

§60.144 Monitoring Aftar Permanent Closurs.

A program of monitering shall be conducted after permanent closure to
monitor all repository characteristics which can reasonab?y_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, D0.C. this day of 1986.

For the Nuclear Regqulatory Commissiaon.

Samuel J. Chilk,
Secretary of the Commission



ENCLOSURE B



.
. 'a. .
cmn - e, ceiBep Memal
-'-f-, ' ~ <owe e w
. . .
. -
- - - nonioms Sebe o
ie
.
PR
. - S
- ¥
. e . »n
. [
o - PRI O

Awe

L P

.

Q.h]mu,i

'J

il

)

A
.
.
ot l
'
2
.

)

i

™
Al

I

hl

d

-'J

Le W L4 - .
I

e e )

Thursday g
September 19,

IR IR UL R 4

1988

- ®cen waemae -

ln.

== =
- ——— SRR
AT A —— -- .“
?ﬁ .- -
'é"*"*g""g‘"'i -
= =" _
g =
= a -
= g .

Part I

Eﬁv%x"‘dnh'ental .
Protection Agency

40 CFR Part 191.

Environmental Standards for the

Management and Disposal of Spent

Nuclear Fuel, High-Level and Transuranic
- Radioactive Wastes; Final Rule

_ =

— I 3

= = 3 . -

o— b—13 - .
<= ' -
. . . £ -
?—‘—g“‘ - ¢
] : ” .
L e ——— ] - . W -

EIICLOSURE 2



Federal Register / Vol. 50. No. 182 / Thursday. September 19, 1985 / Rules and Regulatioﬁs

38068 -

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 191
[AN-FRL 2070-3]

Environmentai Standards for the
Management and Oisposal of Spent
Nuclear Fuel, High-Lavel 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 speut
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 1982,

Subpart A of these standards limits
the radiation exposure of members of
the public from the reanagement 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
DCE disposal facilities that are not
regulated by the NRC. :

Subpart B 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 limils
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 !o 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
confidercce that the containment
requirements will be met. The third sat
of requirements are limitations on
expasures to individual members of the
public for 1.000 years aiter disposal.

. conducted by the Agency's Science

Finaily, a set of ground water protection
requiremeats limits radionuclide
concemrations for 1.000 years after .
disposal in water withdrawn from most
Class [ ground waters to the
concentrations allowed by the Agency’s
interim drinking water standards (unless
concentrations in the Class [ ground
waters aiready exceed the limits m 48

* CFR Part 141. in which case this set of

requirements would limit the increases
in the radicnuclide concentrations to
those specified in 40 CFR Part 141).
Subpart B also contains informational
guidance for implementation of the
disposal standards to clarify the
Agency's intended application of these
standards, which address a time frame
without precedent in environmental
regulations. Although disposal of thess
materials in mined geologic repositories
has received the most attention, the -
disposal standards apply to disposal by
any method, except dispasal drectly
into the oceans or ocean sediments.
This notice describes the final rule
that the Agency developed after
considering the public commernts
received on the proposed rule pubhahd
on December 29, 1982, and the
recommendations-of a technical review

Advisory Board {SAB). The major -
comments received on the proposed
standards are summarized together with
the Agency's responses to them.
Detailed responses to all the comments
received are discussed in the Response
to Comments Document prepa:ud for
this final rule.

BATE: Thase standards shall be
premulgated for purposes of judicial
review at 1:00 p.m. eastern time an
October 3, 1985. These standards shall
become effective on November 18, 1988,

ADORESSES: Fackground Information—e

- The technical information considered in

developing this rule, including risk
assessments of disposal of these wastns
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 Camments Document, as available,
may be obtained from the Program
Management Office (ANR-458}, Office
of Radiation Programs, Environmentai

" Protection Agency, Washington, DC

20460; telephone number (703) 557-8351,

Docket—Docket Number R-43-3
contains the rulemaking record for 40
CFR Part 191. The docket is available for
inspection between 8 a.m. and ¢ pm. am
weekdays in the West Tower Lobby,
Gallery 1. Central Docket Sectian, 401 M
Street, SW., Washington, DC. A

reasonable [ee 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
20480; telephone number (703) 557-8810.

SUPPLEMENTARY INFORMATION:
Fissioning of nuclear fuel in nuclear
reactors creates a small quantity of
highly radicactive materials. Virtually
a8 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
Tighly radioactive liquid or solid wastes
from reprocessing spent nuclear fuel
have traditionally been called “high-
{evel wastes.” If it is nat to be
reprocessed. the spent fuel itself
Secomes a waste. The nuclear reactors
operated by the nation’s electrical
wtilities currently generate about 2,000
metric tons of spent fuel per year. The
relatively small physical quantity of

- these wastes is apparent when

compared to the chemically hazardous
wastes regulated under the Resource
Conservation and Recovery Act, which
are produced at a rate of about
158,800,000 metric tons per year.

Although they are produced in smail
quantities, proper management and
disposal of high-level wastes and spent
paclear fuel are essential because of the
isherent hazard of the large amounts of
radioactivity they contain. Spent fuel
from commercial nuclear power reactors
eantains about 1.8 billion curies of
radionuclides with haif-lives greater
than 20 years. Over the next decade, this
faventory is projected to grow at a rate
of about 300 miilion curies per year from
raactors currently licensed to operate.
Most of this spent fuel is currently
stored at reactar sites. Reprocessing
reactor fuel used for national defense
aclivities has produced about 700
million curies of radionuclides with half-
Bves greater than 20 years. Most of
these wastes are stored in various liquid
and solid forms on three Federal
meservations in [daho, Washington, and
South Carolina.

In addition, 8 wide variety of wastes

* emntaminated with man-made

radionuclides heavier than uranium
have been created by various processes,
mosdy from the atomic energy defense
activities conducted by the DOE and its
predecessor agencies (the Atomic
Enmergy Commission and the Energy
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Research and Development Section 121 of the NWPA reiterated " believes that achisving this protection
Administration}. These wastes ars | the Agency's responsibility for should not significantly increase the cost

usually called "transuranic™ wastes.
Most of them are stored at Federal
reservations in idaha, Washington, New
Mexico, and South Carolina, |, -

National Programs for Disposal of These

Sincy tha inception of the nuclear age
in the 1940°s, the Federal government
has assumed uitimate responsibility for
the care and disposal of these wastes
regardless of whather they are produced
by commercial or national defensa
activities. In October 1976, President
Ford ordered a msjor expansion of the
Federal program to demonstrate a
peunanent disposal method for high.
level wastes. The Agency was directed
- to develop generally applicable
environmental standards to govern the
management and disposai of 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 1977 and 1978
td better understand the various public
concerns and technical issues |
associated with radicactive waste
dx'apold. [ -

In 1981, the DOE. after completing a
comprehensive programmatic
* environmental impact statement,

decided to focus the national program
on d.sposal in mined geoiogie
repositories (46 FR 26677). In 1982,
Congress passed the Nuclear Waste
Policy Act (henceforth designated
“NWPA"], which President Resgan
signed into law on January 7, 1983, The
NWPA contains several provisions that
are relevant to this rulemaking. First, it
affirmed the DOE's 1881 decision that
mined repositories should recsive
primary emphasis in the national
program, aithough research on some
other technologies would be continued.
Second. it established formal procedures
regarding the evaluation and selection
of sites for geclogic repositories.
including steps [or 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 generite
electrical power with nuciear reactors in
order to pay for Federsl management
and disposal of their spent fuel or high-
level wastes. Fourth, the NWPA
reilerated the existing responsibilities of
the Federal agencies invoived in the .
naticnal 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 that
the Federal agencies were to meet m
carryingoul the progrzsm,. - -~ -+ .

-

-

developing the overall framework of
requirements needed to assurs
protection of public heaith and the
environment, in accordancs with the
Agency's suthorities under the Atomic
Energy Act of 1954 and Reorganization
Plan Number 3 of 1970. Sectian 121 also -
called for the Agency to promuigate .
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 groups filed suit
to bring about compliance with the
NWPA mandate. This litigation was
settled by the Agency and the plantiffs
agreeing to a consent order requiring
promulgation not later than August 15,
1985. The generally applicable
eavironmental standards promulgated
by this notice satisfy the terms of this
consent order. However, they also
represent the culminatfon of an effort
that began almost nine 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 spant nuclear fuel and high-
level and transuranic radioactive
wastes, the Agency has carefully
evaluated the capabilities of mined
geologic repositories to isclate the
wastes [rom the environment. Because
such repositories are capable of
performing so well, 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 would have been
exposed to il the uranium ore used to

-produce the high-level wastes had not

been mined to begin with.! The Agency

'Specifically. the Agency estimates that . -
compliance with the disposal standards weuld
allow no mere than 1.000 premsture deaths from
cancer in the first 10.000 yeers after disposal of the
high-levei wastes (rom 100.000 matric toms of rescter
fuel, an aversge of oo moew than one prematee
death every ten yesrs. Ag this residual risk level is
seferred 10 in vhe {oilowing discussion. it should be
rememiered that it is a specuiative calculation thet
is primanily intendad as a oot {or companng rak
lavels it shouid not be dered aswiiabla -
projection of the “reai” number of hewith effects
resulting (rom compliance with the disposal
standarde. .

or difficulty of carrying out the national
program for dispesing 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

" requiraments will be met, given the

substantial uncertainties inherent in
predictions of systems performance over
10,000 years. Because of this
comprehensive framewaork. the Agency
is confident that the naticnal program to
dispose of these wastes will be carried
cut with exceptional protection of public
health and the snvironment.

The Nuclear Regulatory Commission
(NRC) and the DOE are responsible for
implementing these standards. The NRC
has aiready promulgated procedural and
technical requirements in 10 CFR Part 60
for disposal of high-level wastes in .
mined geologic repositories (48 FR
13971. 48 FR 28154). The NRC will obtain
compliance with 40 CFR Part 191 for
disposal of all high-level wastes by
issuing licenses to the DOE. in
accordunce with 10 CFR Part 60, 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 repasitories.
successively reducing this set of
alternatiwes from five to three to one,. in
consultation with affected States and
Indian Tribes and with participation by
the public iAA key steps in the selection

* process. The DOE will accomplish this

through use of site selection guidelines
{10 CFR Part 580) that it has developed
in accordance with section 112 of the
NWPA. Both NRC's 10 CFR Part 80 and
DOE's 10 CFR Part 980 incorporate the
standards the Agency is promuigating
today as the overall periormance
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 regiiations to
determine what specific changes will be
needed to properly implement the final
version of 40 CFR Part 191,

Raview of the Proposed Standards

* On December 29, 1982, shortly befors °

the NWPA was enacted. the Agency
published 40 CFR Part 191 for public
review (47 FR 58198} and asked that
comments be received by May 2, 1963,
Eighty-three substantive replies were

- received from a broad spectrum of

private citizens. public interest groups,
members of the scientifir community.
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representatives of industry, and State
and Federal agencies. These responses
contained information and ‘
recommendations regarding seven
issues an which the Agency sought
further public comment (48 FR 21668).
Questions concerning these issues were
directed to all of the witnesses at twa
public hearings held during May 1983 in
Washington, D.C. and in Denver (48 FR
13444). Capies of these questions were |
aisa sent ta all those who responded to
the initial request [or comment, and the
availability of these questions was
announced in the Federal Register (48
FR 21868). The comment period was
then held open until June 20, 1983. to
receive responses to these additional
questions. Responses to major
comments—including all those
specifically highlighted for pubii¢
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 191 through a special Subcommittes
of the Agency's Science Advisory Board
{SAB) (48 FR 509). 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 generaily
prepared comprehensive and
scientifically competent techaical
analyses tg support the proposed
standards, the SAB 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 tg be considered
in developing the final rule, the Agency
sought public comment an the
information and recommendations -
presented in the final SAB report (49 FR
19604).

Most of the SAB recommendaticns
involve specific details of the technical
assessments and judgments the Agency
made 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
recorgmendations 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 Respanse tu Comments
Dacument, 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
becauss 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
provisians of the final rule, and changes
from the propased rule are noted. Mare
detail an 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 nuciear 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
isclation required by this rule. (The
proposed rule appiied 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 faor

- Management and Storage,” establishes

limits on annual doses 0 members of
the public of 28 millirems to the whaole
bady, 73 millirems ta the thyroid, and 23
millirems to any other organ {rom |
exposures associated with management,
storage. and preparation for disposal of
any of these materials at facilities
reguiated 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 NRCto 25 -
mitlirems to the whole body and 78
millirems to any other organ. (The

propased rule applied to the combined
exposures [rom operations regulated by
40 CFR Part 190, waste management and
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 dispasal
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 unusuali operating
conditions.)

(3) Establishes several sets of
requirements for disposal of these
wastes through Subpart B, “Standards
for Disposal.” The primary standards
are containment requirements that limit -
projected releases of radicactivity ta 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 individual protection
requirements that limit annual
exposures {rom the disposal facility to
members of the public in the aczessible
environment to 25 millirems to the
whole body and 75 millirems to any
organ for 1,000 years after disposal. The
Subpart also contains ground water
protection requirements that limit
radicactivity concentrations in water
withdrawn from most Class { 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 guidancs 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 radionuclides over
the entire 10,000-yesr period after
disposal. Releases from all expected and
accidental causes are included, axcept
for releases from conceivable events

- that are judged to have an incredibly

small likelihood of sccurrence. :
Quantitative terms are used to identify
the probabilities of the releases to which
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the contsinment requirements apply:
however. the final rule acknowledges.
that determination of compliance will
have o tolerate much larger ! - A
uncertainties than would be appropriate
for short-term estimates and that
judgments may have to be substituted
for quantitative predictions in certain
situations. Disposal in compliance with
the containment requirements is
projected to cause no more than 1,000 .
premature cancer deaths over the entire
10,000-year period [rom disposal of all
existing high-level wastes and most of
the wastes yet to be produced by
currently operating reactors—an
average of 0.1 fatality per year. This
level of residual risk to future -
generations would be comparable to the
risks that those generations would have
faced from the uranium ore used to
create the wasies if the ore had never
been mined. Actual risks will probably
be significantly less bacause of the -
conservative approach called for by the
other parts of Subpart B. (The
quantitative probabilities in the'
proposed rule were an order of
magnitude smaller than those
incorporated into the final rule. The
release limils in the final rule are
different than those in the proposed rule
due to changes in EPA’s technical
analyses that were recommended by the
SAB Subcommittee; however, the level
of residual risk is the same as for the
proposed ruls.) ) -

{b} The assurance requirements
{Section 191.14) call for cautious steps to
be taken in disposing of these wastes
because of the inherent uncertainties in
selecting and designing disposal
systems that must be very effective for -
more than 10.000 years. The assurance
requirements incorporate the following
principles: o

(i) Although active institutional
controls, such as guarding and
maintaining @ disposal site, should be
encouraged, they cannot be relied upon
to isolate these wastes from the
environment for more than 100 years
after disposai. (The proposed rule
limited reliance to “a few hundred
. years” after disposal.) o

{ii} Disposal systems must be
monitored to detect substamtial changes
from their expected performance until
the implementing agency determines
that there are no significant concarns to
be addressed by further monitoring.
(This requirement was not included in
the proposed rule.) .

{iii} The sites where disposal systems
are located must be identified by ..
permanent markers, widespresd
records, and other passive institutional -
controls to warn future generations of -
the dangers and location of the wastes.

-

{iv) Dlsposil ‘systems must use several
different types of barriers, including

- both engineered and natural ones, to

isolate the wastes from the environment
to help guard against unexpectedly poor
performance {rom one type of barrier.

{v) Sites for disposal systems should
be selected to avoid places where
resources have previously beerr mined,
whers thers is a reasonable expectation
of exploration for scarce or easily - .
accessible resources, or where thers is o
significant concentration of any material
which is not otherwise available. (The
wording in the proposed rule would
have ruled out sites with a significant
possibility of being considered for :
resource exploration in the future. The
final rule revises this requirement to
allow use of sites with some resource
potential if they have other significant
advantages compared to potential
aitemative sites.)

{vi) Recovery of most of the wastes
must not be precluded for a reasonable
period after disposal if unforeseen
events require this in the future.

{¢) The individual protection
requirements (Section 1$1.15) Hmit
annual exposures to members of the
public in the accessible environment
from the disposal system to 25 millirems
to the whole body and 75 millirems to
any organ. These requirements apply to.
undisturbed performance of the disposal
systemn {or1,000 years after disposai. All
potential pathways of radiation
exposure from the disposal system to
people must be considered, including the
assumption that individuals consume ail
of their drinking water {2 liters per day)
from any “significant source of ground
water” located outside the “controlled
area” established around a dispoaai
system. A “significant source” is
identified by several parameters
intended to describe an aquifer
sufficient to meet the needs of a
“community wates system” as defined in
the Agency's National Interim Primary
Drinking Water Regulations (40 CFR
Part 141). (No explicit individual
protection requirements were includsd
in the proposed rule.}

(d} The ground water protection
requirernents (Section 191.18) limit the
concentrations of radioactivity (or the
incregses in concentrations, if
preexisting concentrations alresdy
exceed these limits) in waters
withdrawn from most Class [ sources of
ground water near a disposal system to
no more than 15 picocuries per liter of
aipha-emitting radionuclides (including
no move than § picocuries per liter of
radium-228 and radium-228 but
excluding radon) and to no more than
the combined concentrations of
radionuclideq that emit either beta or

®*

gamma radiation that would produce an
annual dose equivalent to the total body
or any internal organ greater than ¢
millirems if individuals consumed all of
their drinking water from that sourcs of
ground water. These concentration
limits are similar to those set in 40 CFR
Part 141 for community water systems.
Like the individual protection
requirementa, the ground water
protection requirements apply to
undisturbed behavior of the disposal
system for a period of 1,000 years after
disposal. (No explicit ground water
protection requirements were included
in the proposad rule.}

{e} Section 191.17 of the finai rule
establishes minimum proce
requirements that the Administrator
must follow if additional informaticn
considered in the future indicates that it
would be appropriate to modify any
Perough futhes rjemalking, (Mo similar

er X
provision was included in the proposed
ruie.} . .

(f} The “guidance {or implementation™
included as Appendix B to the finai rule
describes certain analytical approaches
and assumptions through which the
Agency intends the various long-term
sumerical standards of Subpart B to be
applied. This guidance is particularty
important because there are no
precedents for the implementation of
such long-term environmental
standards, which will require
consideration of extensive analytical
projections of disposal system
performance. {The proposed rule
contained a corresponding, but less
extensive, section entitled “procedursl
requirements.”) .

Querall Approach of the Final Ruls

In general. the Agency developed the
various elements of this rule by
balancing several perspectives. One set
of considerations was the exp
capabilities of the waste management
and disposal technalogies to reducs
both short- and long-term risks to public
health and the environment. These
capabiiities were examined through a
number of performance assessments of
the waste management. storage. and
disposal facilities pianned for the
wastes generated by commereial
nuclear power plants. Since detailed

. plans have not yet been determined for

disposition of the wastas generatad by
atomic energy defense activities, similar
assessments were generally not
performed for these materials. A second
consideration, where applicable, was
consistency with related environmental
standards for radlation exposure. A
third factor was evaluation of various
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benchmarks to assess the acceptability
of the 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
cancerns expressed during the various
phases of this rulemaking, particularly
where these concemns involved :
addressing the substantial uncertainties
inherent in the unprecadented time
periods of interest,

The final rule reflects @ 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
been the case, the mie would have been
significantly different. On the ather
hand, the rule cannot be interpreted as
setting precedents for “acceptable risk™
levels to future generatians that should
not be exceeded regardless of the
circumstances. Instead, because of a
number of unique circumstances, the
Agency has been abie to develop
standards for the management and
disposal of these wastes that are both
reasonably achievable~with liitle, if
any, effort beyond that already planned
for commercial wastes—and that limit
risks to levels that the Agency believes
are clearly acceptably smail. The
following paragraphs describe how
these various perspectives were used in
developing the finai rule.

Standards for Mancgement and Storoge
{SubpartA). - .
Upon surveying the expected
perfotmance of the technologies planned
for the management, starage, and
preparation of these wastes for disposal,
the Agency found that tha likely
exposures to members of the public
wouid generally be very small.
Therefore, compatibility with related
radiation protection standards became a
Rore important perspective {or Subpart
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 28 millirems to the whole
body. 75 millirems to the thyroid, and 25
" miilirems 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 shail not exceed

these limits. This will include all
aperations prior o final closure at high-
level waste disposal facilities, since
these are to be regulated by the NRC.
For waste management and storage
operations conductad at atomic 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
681 limitations on air emissions of
radionuclides that were recently
promulgated under the Agency's Claan
Air Act authorities (50 FR 5130). These
standards limit annual exposures to
members of the public to 25 millirems to
the whole body and 73 millirems o any
organ, with less stringent alternative
standards available if it can be shawn
that no member of the public will
receive a continuous exposure of more -
thant 100 millirems per year or an
infreqent exposure of more than 500
millicems per year from ail sousces
{excluding natural background and
medical exposures.} These Clean Air
Act standards are applicable to thase
facilities no¢ 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.. those for defense
transuranic wastes), the Agency has
included standards in Subpart A similar
ta those included in the Clean Air Act

rale. ..

. For cther DOE waste management
and storage operations, which are
usually conducted on large facilities
with many other potential sources of
radionuclide 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
wauld have to be assessed and
regulated through separate rules
developed under different authorities;
this would cause complex
impiementation practices without
providing any additional protection.

Standards for Disposal (Subpart B)

Developing the standards 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 {rames ace 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 issues

by combining several different types of
standards. The primary objective of
these standards is ta isolate most of the
wastes from man’s environment by
limiting long-term releases and the
associated risks to populations. In
addition, Subpart B limits risks to
individuals in ways compatibie with this

primary objective,

Although developed primarily through
consideration of mined geologic
repositories, these dispasal standards
apply to disposal of spent fuel an- °
level and transuranic radicactive
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, [f this law is ever changed
ta 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
diffarent authoritias that would apply.

Also, these disposal standards do not
apply to wastes that have already been
dispased of. The various provisions of
Subpart B are intended to be met
through a combination of steps involving
disposal system site selection, design.
and operational techniques (i.e,
engineered barriers). Therefore, the
Agency believes it appropriate that
these disposal standards only appiy to
disposal occuring after the standards .
have been promulgated—so that they
can be taken intg 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 1970. 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 Requirement:'{s‘ectian
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 [or these wastes. A period of
10,000 years was considered hecause

.that appears to be long enough to

distinguish geoiogic repositories with
relatively good capabilities to isolate
wastes {rom thase with relatively poor

. capabilities. On the other hand. this

-
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. period is short enough so that major
geologic changes are unlikely and |
reposilory performance mightbe .
reasonably projected. Bl

The Agency assessed the performance
of a number of model geclogic )

* reposilories similar 10 those systems -
now being considered by DOE. Potential
radionuclide releases over 10,000 years
were evaluated, and very general
models of environmentai transport and 8
linear, non-threshold dose-cifect
relationship were used to relate these
releases to the incidence of premature
cancer deaths they might cause. For the '
various repositary types, these
assessments indicate that disposal of
the wastes from 100,000 metric tons of
reactor fuel would cause a population
risk ranging from no more than about
ten to s little more than one huadred
prematurs deaths over the entire 10.000-
year period. assuming that the existing
provisions of 10 CFR Part 60 regarding
engineersd 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 100.000
premature cancer deaths over 10,000
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, reinforcs the
Agency's conclusion that limiting
radionuclide releases to levels
associated with no more than 1.000
premature cancer deaths over 10,000
years from disposal of the wastes from
100.000 metric tons of reactor fuel
satisfies two important objectives. First,
it provides & levei of protection that = _
appears reasonably achievabie 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 futurp 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
capabie 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 1 of the finai rule
were developed by astimating how
many curies of each radionuciide would

tause 1,000 premature deaths over
10.000 years if released to the
environment. The limits wers then ‘
stated in terms of the sllowable release
from 1,000 metric tons of reactor fuel (s0
that the actual curie values in Table 1
correspond 1o & risk level of 10
premature desths over 10,000 yesars). All
of these limits have been rounded to the
nearest order of magnitude because of
the approximate nature of these
calculations. For particular disposal
sysiems, release limits based upon the
amount of waste in the system will be
deveioped 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 radionuclide are
predicted. For some of the wastes

. covered by this rule, 1,000 metric tons of

reactor fusl is not an appropriate unit of
waste. In these situations, the various

_ Notes to Table 1 provide instructions on

how to calculate the proper relesse
limits. In particular. the final rule
includes provisions for high-level wastes
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 reieases for thesa

different types of fuels to occur in much
different proportions to their total
radioactivity than the Agency intended.
The release limits apply to
radionuclides that ars projected to move
into the “accessible environment”,
during the first 10,000 years after
disposal. The accessible environment
includes all of the atmosphere, land
surface, surface waters, and oceans.
However, it does not include the
lithosphere (and the ground water
within it} that is below the “controlled
area” surrounding a disposal system.
The standards are formulated this way
because the properties of the geologic
media around a mined repository are
expected to provide much of the
disposal system’s capability to isolate
these wastes over these long time
periods. Thus, a certain ares of the

.natural environment is envisioned to be

dedicated to keeping these dangerous
materials away from future generations
and may not be suitable for certain
other uses. In the final rule, this
“controlled area” is not to exceed 100
square kilometers and is not to extend
more than five kilometers in any °
direction from the original emplacement
of the wastes in the disposal system. -
The implementing agencies may
& smaller area whenever appropriate.
The containment requirements apply
10 accidental disruptions of a disposal
system as well as to any expected .

releases. Accordingly, they are stated in
terms of the probability of releasss
occurring. This is done in two steps.

Firet, the release limits calculated in
accardance with Notes 1 through S to
Table 1 apply to those release levels
that are projected 1o occur witha
cumulative probability grester than 0.1
for the enlire 10.000-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 intrusion)

Second. these release limits muitiplied
by ten apply to all of the releases
projected to occur with s cumulative
probability greater than 0.001 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 {ault
movement and breccia pipe formation

(near scluble media such as sait

formations}. This range of probabilitiss
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 10,000 years.
Probabilities this small wouid 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 heaith or the environment from
trying to regulate the consequences

- such very unlikely events. - -

The containment requirements call for
a “reasonable expectation” that their
various quantitative tests be met. This
phrase reflects the fact that unequivocal
numerical proof of compliance is neither
necessary nor likely to be obtained. A
similar qualitative test, that of
“reasonable assurancs.” has been used
with NRC regulations for many years.
Although the Agency’s intent is similar,
the NRC phrase has not been: used in 40
CFR Part 191 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 cailed for
by 191.13. The use of a different test of
judgment is meant to acknowledge the
unique considerations likely to be .
encountered upon implementatioa of
these disposal standards.

-
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procedures intended to insure .
- development of the necessary dis
systems far spent fuel and high-level
wastes. Furthermcre, the Department
has made substantial progress towards
developing a repository for disposal of
the transucanic wastes from atomic
energy defense activities. Because of
thesa steps, the Agency decided that the
call far prompt dispasal was na longer
needed, and this assurance requirement
has not been included in the final rule,
The other proposed assurancs
requirement daleted {from the final rule
. likelihoad of unanticipated types of is the provision that called for reieases
releases. Because of the inherent to be kept as small as reasonably
uncertainties associated with these long  achievable even when the numerical
time periods, the Agency believes that containment requirements have been
the principles embodied in the complied with. This would have
assurance requiremants are important increased the confidence of achieving
complements to the containment the desired level of protection even if
requirements that should insure that the  there were major uncertainties in
level of protection desired is likely to be  analytical projections of lang-term
achieved. isolation. Howeves, the Agency does nat
Each of the assurance requirements believe that it is necessary to retain this
was chosen to reduca the potential harn  assurance requirement in the final
from some aspect of our uncertainty standards because of twu aspects of the
about the future. Designing disposal related rules subsequently promuigated
systems with limited reliance on active by the NRC and DOE f{or disposal of

Assurance Regquirements {Section
191.14) .

In contrast to the containment
requirements, the assuraace
raquirements were developed from that
point of viaw that there may be major
uncertainties and gaps in our knowledge
of the expected behaviar of disposal
systems over many thousands of years.
Therefore, no matter how promising the
analytical projections of disposal system
performance appear ta be, these
materials should be disposed in a
cautious manner that reduces the

institutional controls reduces the risks if  spent fuel and high-level wastas.
future generations do not maintain First, NRC's 10 CFR Part 60
surveillance of disposal sites. On the implemented the multipie barrier
ather hand, planning for long-term principle by requiring very good
monitoring helps reduce the chances performance from twa types of

engineersd components: A 300 to 1,000-
yesr 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 100,000 per year. The Agency fuily
endorses this approach and believes
that it represents the best performance
reasanably achievabie for currently

- foreseeable engineered components,
Second, the DOE has included &
provision in its site selection guidelines
{10 CFR Part 980} that calls for
significant emphasis to be placed on
selecting sites that demonstrate the
lowest releases over 100,000 years
compared to the other aiternatives
available. Particularly because of the
longer time frame involved in this
comparison. the Agency believes that.
this provides adequate encouragement
te 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
engineered and natural components of
disposal systems.

The final rule incorporates the five
rergaining assurance requirements plus
the requirement for long-term L
monitoring, but it makes therm - . .

3

that unexpectadly poor performance of a
dispasal system would g0 unmoticed.
Using extensive markers and records
and avoiding resources when selecting
disposal sites both serve to reduca the
chances that people may inadvertently
disrupt a disposal system because of
incomplete understanding of its location,
design, or hazards. Designing disposal
systems to include multiple types of
barriers, both engineered and natural,
redoces the risks if one type of barrier
perfarms more pooriy than current
knowledge indicates. Finally, designing
disposal systems so that it is feasible for
tha wastes (o be located and recoverad
gives future generations an apportunity
to rectify the situation if new
discoveries indicate compeiling reasons
(which would not ba foreseeable now)
ta change the way these wastes are
disposed of. -

The proposed standards cantained
twa other assurance requirements
intended to reduca the risks of
uncertainty. One of them called for
these waates to be disposed of prompily
to radace the uncertainties assaciated
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

applicable only to disposal facilities that
are not reguiated by the NRC. [n its
comments on the proposed rule, the
NRC abjected to inclusion of the
assurance requirements, asserting that
they were not property part of the
Agency's authorities assigned by
Reorganization Plan No. 3 of 1970. The
Agency continues to believe that
provisions such as the assurance
requirements ars an appropriate part of
generally applicable standards where
they are necessary ta establish the
regulatory context for numerical
standards——as they are in these
ciccumstances because of the major
uncertainties involved. However, the
two agencies have agreed to resolve this
issus by having the Commission modify
10 CFR Part 80 whers 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, 18 CFR
Part 80 will establish the context needed
for appropriate implementation of 40
CFR Part 191.

The NRC staff is preparing tha
appropriate revisions to Part 80 and has
told the Agency that they will be
publistred in tire Federal Register for
public review and camment within
approximately 120 days of today’s
promuigation of 46 CFR Part 191. EPA
has provided NRC with all of the

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 of having the
intent of all of the assuraace
requirements embodied in Federal
regulation. Finally, the Agency wiil
review the record and outcome of the
Part 60 rulemaking ta determine if any
subsequent modifications to 40 CFR Part
191 are needed.

Individual and Ground Water
Protection Requirements (Sections
191.15 and 191.18)

While the primary objective of both
the proposed and {inal disposal .
standards has been 10 limit potential -
long-term releases from dispasal
systems (and the population risks
associated with such releases), thess
two sections have been added to the
final rule ta provide protection far those
individuals in the vicinity of a disposal
system. There are a aumber of diificuit
issues iavolved in formulating standarda
far individual protection in this
situation, as discussed later in the

~" "Release Limits vs. Individuai Dose -

Limita" section. However, aftee
evaluating the various comments
recaived on this topic, the Agency .

» -
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believes thal there are also important
advantages in providing {or individual
protection in ways compatible with the
containment and assurancs . .
requirements. In discussing this issue,
the SAB Subcommilles stated that: “We
suppott the use of a population risk.
_criteria. We believe it is impractical to
provide absclute protlection 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
assurancs (hat they will suffer no. or
negligibie, ill elfects from the
repository.” . -

The individual protection Tl
requirements in the final rule limit the
annual exposure from the disposal
sysiem to & member of the public in the
accessible environment, for the first
1.000 years after disposal, to no more
than 25 millirems to the whole body or
75 millirems to any organs. These
limitations 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 78
millirern/year to any organ because it
believes that they represent a :
sufficiently stringent level of protection
for situations where no more lhan a few
individuals are likely to receive this
exposure. If such an individual were
exposed to this level aver a lifetime
{which seems particuiarly unlikely given
the localized pathwaya through which
waste might escape from a geologic
repository), the Agency estimates this
wouid cause a $x10™* chance of
incurring a premature fatal cancer.

In choosing a time period for thesse’
requirements to protect individuals ..
nearby disposal systems. the Agency
took into account concerns such as
those expressed by the SABby .
examining the effects of choosing
different time frames. As 10.000 yesrs
was chosen [or the containment
requirements because it is long enough
to encourage use of disposal sites with
natural characteristics that enhance
long-term isolation. 1,000 years was
chosen for the individual protection
provisions because the Agency's
assessments indicate it is long enough to
insure that particularly good engineered
barriers would need to be used at
potential sites where some ground water
would be expected to flow through a
mined geologic reposilory. Uss of a time

much shorter than 1,000 years would not
call for substantial engineered barriers:

. even at disposal sites with a lot of

ground water flow.

On the other hand. demonstrating
compliance with individual exposure
limits for times much longer than 1.000
years appears to be quite difficuit
because of the analytical uncertainties
involved. It would require predicting
radionuclide concenirations—even from
releases of tiny portions of the waste—
in all the posaible ground water
pathways flowing in ail directions from
the disposal system, at all depths dowg
to 2.500 feet, as a function of lime over
many thousands of years. At some of the
siles being considered {and possibly ail
of them, depending upon what is
discovered during site characterization)
the only certain way lo comply with
such requirements {or 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 containment
and assurance requirements already .
reduce population risks to very smail
levels,. -

Based on ail of these cansiderations,
the Agency has decided that a 1.000-
year duration’is adequate for
quantitative limits on individual
exposures after disposal. For longer time
periods, seversl 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 waler standards (40
CFR Part 141}~which protect
community water supply systems .
through institutional controis—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 peopie shall be

considered. In particular, the
assessments must assume that
individuals consume ail of their drinking
water (2 liters per day) from any portion

of a “significant source of ground water”

anywhere outside of the “controlled
area” surrounding the disposal system.
Significant sources of ground water are
defined to include underground
formations that are likely to be able to
provide enough water for a community
water system as defined in 40 CFR Part
141, (More information regarding this

definition is provided laterin the
“Release Limils vs. Individual Dose :
Limits” discussion.] Formations that
couid only provide smaller amounts of
potable water huve not been included
because the Agency wants to avoid
discriminaling against the use of low-
productivity geologic formations that
might provide very good long-term -
isolation as disposal sites, The Agency
believes this is reasonable for these
standards because of the very smail
number of such disposal {acilities that
are contemplated (no more than three or
four over the next 100 years.) However,
the Agency has no plans 10 use this
classification for other ground water
related standards. which usually affect o
far greater number of situations.

The Agency has not required these
individual protection pravisions to
assume ground water use within the
controlled arca because geclogic media
within the controlled ares arean -
integral part of the disposal system's
capability to provide long-term isolation.
{But if the implementing agency plans to
allow individuals to use ground water
within the controlled area, such planned
use would have to be considered within
the pathways evaluated to determine
compliance with § 191.18.) The potential
loss of ground water resources is very
small because of the small aumber of
such disposal facilities contemplated.
Nevertheless. the Agency has also .
added ground water protection
requirements to the final rule (Section
191.18) that protect certzin sources of
ground water even within the controiled
area. Thes# ground 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 [ 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 ares or
near (less than five kilometers beyond)
the controlled area; (2) they ara
supplying drinking water for thousands
of persons as of the date that the
Department selects the site for extensive
exploration as a potential location of &
disposal system; and (3) they are '
irreplaceable in that no reasonable -
allernative source of drinking water is
available to that population. .

For such Class I ground waters.

§ 191.16 limits the radionuclide
concentrations in water withdrawn {rom
any portion of them to no more than
concentration limits similar to those
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established for the output of community
water systems in 40 CFR Part 141.

However, if the preexisting
concentrations of radioactivity i in the
Class | aquifer already exceed any of

these limits at a particular site, ! 191.18
then limits any increcses in the
presxisting concentrations to these same
concentration limits, The Agency
believes these provisions are necessary
and adequate to avoid any significant
degradation of the important

water resources provided by these Class
{ ground waters. -

Alternative Provisions for Disposal
{Section 191.17)

[n developing the disposal standards,
the Agency has had to make many
assumptions about the characteristics of
dispasal systems that have not been
built, about plans for disposal that are
only now being formulated, and about
the probable adequacy aof technical
information that will not be collectad 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.

§ 191.17 of the final rule sets forth
procedures under which the -
Administrator may develop
modifications to Subpart B, should the
need arise. Any such changes would
have to proceed through the usual
notice-and-comment rulemaking
process, and § 191.17 stipulates that
such a rulemaking would require a
public.comment period of at least 90
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 2 comment
period as short as 14 days). Thus,

§ 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
nevitable uncertainties in such’
information, and adaptation of this
nformation into probabilistic risk
assessments, Although the Agency is
currefitly confident that this will be

4

-

successfully accomplished, such
projections over thousands of years to
determine compliance with an*~
environmental regulation are
unprecedented. [{—after substantial
experience with these analyses is
acquired-—disposal systems that clearly
provide good isolation caanot
reasonably ba shown to comply with the
containment requirements, the Agency
would consider whether modifications
to Subpart B were appropriate.

Another situation that might lead o
suggested revisions would be if
additional information wers developed
regarding the disposal of certain wastes
that appeared to make it inappropriate
to retain generaily 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 theie
current storage tanks, rather than
relocating them to a mined repositocy.
The Ageacy has not assessed the
ramifications of such disposai yet. and it
is certainly possible that it could be
carried out in compliance with ail the -
provisions of Subpart B being
promulgated today. However, it is alsa
possibla that there may be benefits
associated with such disposal that :
would warrant changes in Subpart B for
these types of wasts. If 50, § 191.17
would govern the consideratioa of any
such revisions.

Other examples of developments that
might oifer reasons to consider
alternative provisions in the futura
include: The use of reactor fuel cycles ar
utilizations substantially diffarent than
today’'s; new models of the
environmentai transport and biological
effects of radionuclides that indicate
major changes (i.e- approeching an
order of magnitude) in the relative risks
associated with different radionuclides
and the level of protection sought by the
disposal standards; ar information that
indicates that particular assurance
requirements might not be needed in
certain situations to insure adequate
confidencs of long-term envu-onmenml
protection.

g)wdana far hplumm (Appuuix

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. These analytical assumptions
incorporate information assembled as
gart of the technical basis osed to

develop the proposed rule. In particular,

Appendix B discusses: 1) The
consideration of all barriers of a _
disposal system in performance ’

-

assessments: (2) 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 angd severity of ‘
inadvertent human intrusion into
geologic repositories.

The implementing agencies are
responsible for selecting the specific
information to be used in these and
other aspects of performance
assessments to determine compliance
with 40 CFR Part 191. However, the
Agency believes it is important that the
assumptions used by the implementing
agencies are compatibie 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
reccmmends that it be carefully
considered in planning for the
application of 40 CIR Part 191. The
Agency will monitor implementation of
the disposal standards as it develops
over the next several years to determine
whether any changes to the rule are
called for to meet the Agency's
objectives for these standards.

Comments on [ssues nghhshud for
Public Reviaw

The Agency particularly requested
public comment on six issues associated
with the proposed rule (47 FR 58196).
After these comments were received,
additional comments and information
were requested on seven issues raised
by the initial comments (48 FR 21888).
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. Thas, a total of eleven ~
questions received particular attention
during the public review and comment
process. The following paragraphs
summarize the comments recaived on
each of these issues and the Agency's
responses to them, including
descriptions of any resulting changes
made in the final rule.

Definition of “High-Level Wase”

Traditionaily, the term “high-level
waste” has meant the highly radiocactive
Hquid wastes remaining from the
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‘tecovery or uranium and plutonium in a

nuclesr fuel reprocessing plant, and
other liquid or solid forms into which
such liquid wastes are convarted t»
facilitate managing them, This - ~
traditional use of the teem has ot  -.
included radioactive materials from -
other sources, no matterhow * - .
radicactive they are. However, - - .
somewhat different definitions of high-
level waste have appeared in certain -
laws and regulations affecting specific
aspects of radioactive waste -
management. Most notably, some of
these definitions have included
unreprocessed spent fuel as the
prospects for a commercial fuel
reprocessing industry became more
uncertain. . M -

In the propnsed rule, high-level waste
was defined in the traditional sense,
including spent fuel if disposed of
without reprocessing. But the proposed
definition also included minimum -
radioactivity concentrations below
which such materisls would not be
subject to the stringent isolation
requirements of 40 CFR Part 191. To
identify these minimum concentrations,
the maximum concentrations that the
NRC determined that it would generaily
accept in near-surface disposat faciliies
under 10 CFR Part 81 {47 FR 57448) were
adapted. Sincs this represented a
modification of the traditional meaning
of high-level waste, the Agency
particularly sought comment on this
aspect of the proposed rule. :

Shortly after 43 CFR Part 191 was

* published for public review, the NWPA

was enacted. The NWPA distinguished
between spent nuclear fuel and high-
level waste, and it defined high-level
waste to include both: “[A) The highly
radioactive material resulting from the
taprocessing of spent nuclear fuel,

including liquid waste produced directly

in reprocessing and any solid material
derived from such liquid waste that
contains fission products in sufficient
concentrations: and (B) other highly -
radioactive material thatthe -~ -~
Commission., consistent with existing -
law, determines by rule requires =~ - -
permanent isolation.” This definition
allow for inclusion of highly radicactive
material not related to reprocessing of

_ spent nuclear fuel. and it reflects the

. concept that some derivatives of nuclear

fuel reprocessing may not contain

sufficient radioactivity to warrant - -~ " -

exceptional isolation. ) .
Many of the comments regarding the
propased definition suggested that EPA

adopt the definition in the NWPA, -
aithough in response to the specific
questions distributed in conjunction
with the Agency’s public hearings, many

. NWPA definition should be

‘ responders lhoi;ght that the Agency - '

should define the phrase “sullicieat
concentrations™ contained in part A of
the NWPA definition. However, several
commenters argued that the proposed
lower limits for high-level waste
concentrations had been improperly
taken out of the context of 10 CFR Part
61 and could require expensive disposal
of wastes with relatively smail hazards.
Aller considering these comments and
other information currently available.
the Agency decided to incarporate the
NWPA definition of high-level waste in
the (inal 40 CFR Part 131 without further
elaboration of the phrass “sufficient -
concentralions.” The Agency recognizes
that this introduces some uncertainty
regarding the applicability of this rule.
However, the Commission is now
beginning & rulemaking that should
assemble the technical informatien
needed la develop a more specific
definition of high-level wastes. Since the
NRC definition would not necessarily
apply to all the situations covered by 40
CFR Part 191 (e.g.. management and
staorage of defense high-level wastes
prior to disposal is not regulated by
NRC), the Agency will foliow the .
Commission's rulemaking to determine
what appropriate elaborations of the
incorporated into 40 CFR Part 181. Upon
completion of the NRC rulemaking, the

_ Agency will initiate steps to

appropriately modify this rule. In
addilion. EPA will address disposal of
any radicactive wastes that are not
covered by 40 CFR Part 191 or 40 CFR
Part 192 (the Agency's standards for
disposal of uranium mill tailings) as it
considers standards for disposal of low-
level radioactive wastes (48 FR 39583).
Finally, incorporating the NWPA
definition of high-level waste also
includes the phrase “consistent with
existing law" when describing the
NRC's responsibilities to identify .

" materials as high-level wasts,

Promulgation of 40 CFR Part 191 with -
this definition does not signify Agency
acceptance or endorsement of any
particular interpretation of the phrase
“consistent with existing law.” Tha
Agency presumes that the Commission

.will specify the appiicability of its
" existing authorities as it conducts the

relevant rulemaking effor L
The Lavel of Protection -~ -

In the proposed rule, the containm
requirements for disposal systems -~

" limited the residual risks to no more

than an estimated 1,000 premature
cancer deaths gver the first 10,000 years
after disposal of the wastes {rom 100.000
metric tons of heavy metal (MTHM] -
used as fuei in & nuciear reactor. The

Agency pointed out that a variety of

" mined repository designs using different

combinations of geslogic medig and
engineered controls were expected to
meet thess requirements. It was aiso
estimated that the residual risks to
future generations appeared to be no
greater than if the uranjum 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 this
level of protection based upon these
considerations. 4

Most of the public comments found
this approach satisfactory. However,
some commenters argued that the risks
from unmined uranium ore did not
necessarily define an acceptably low
level of residual risks. They pointed out
that such risks may vary from placs to
place (and a high-level waste repository
could “redistribute” them) and that
society sometimes. does take measures
to clean-up naturally-occurring )
radioactivity. implying that such aatural
risks are not always “accaptable.”

On the other hand, some commenters
feit that the level of protection sought in

" the proposed rule was far too stringent

when compared to risks allowed and
sccepted by society from other . .
actvities. For example, the SAB
Subcommittee recommanded that the
desired level of protaction be relaxe by
at least a factor of ten for this resson,
coupled with the Subcommittes’s
concern that the uncertainties in
analytical projections over thousands of
years could make it difficuitto - .
demonstrate compliance with the
proposed containment requirements.

After evaluating the pubiic commants
and updated performance assessments
of geologic repositories, the Agency has
retained the proposed level of protection
as the basis {or the long-term.

. containment requirements in the final

rule—even though it is true that long-
term assessments of repository

" performance will encounter substantial

uncertainties, as the SAB Subcommittes
pointed out. Three reasons support this
decision.

First, revising the performance °
assedsments in accordance with many
of the technical recommendations of the
SAB has reinforced the Agency’s
conclusion that the proposed leve] of
protection can reasonably be achieved

. by a variety of combinations of

repository sites and designs—and 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 of -

* protection with the comparable risks
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from egquivalent amounts of unmined
uranium ore continues to reinforce the
Agency's belief that this is an :
acceptably smail 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
pratection, the Agency has chosen ta
address the uncertainties that concerned
the SAB Subcommittee by adding
§ 191.13(b) and by providing a more
detailed “Guidance for Implementation”
section to replace 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
projecticns that the implementing
agencies believe are more realistic.
Furthermors, 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. ?

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
prablems. Far other situations,
evaluations of technological feasibility
and cost-effectiveness must be
considered for the particular set of
circumstances. If mined gealogic
repositories were not capable of
providing such good protection. the
Agency might have chosen considerably
different standards.

Time Period for 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 ignors
the period after 10.000 years. Some
suggested that the containment
‘equirements should address periods
-anging from 50.000 to 500.000 years.

In the proposed rule. the Agency
ndicated that 10,000 years was chosen,
n part, because compliance with
jmantitative 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 felt
that a disposal system capabie of
meeting the proposed containment
requirements for 10,000 years would
continue to protect peopie and the
environment well beyond 10.000 years.
The SAB Subcommittee reviewed and
supported these technical arguments for
limiting the containment requirements to
2 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 SAB Subcommittee suggested
that more qualitative or cornparative
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
incorparated into the final version of the
Department's site selection guidelines
{10 CFR Part 96C). 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 potentiai releases (“reasonably
foresesabie™ 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 objectad 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 cn whether
to adopt the NRC's recommended
waording or to retain definitions based
on quantitative probabilities. Although a
number of commenters agreed with the
NRC position, the preponderance of
comments supparted cetention of the
quantitative probabilities. The SAB
Subcommittee sirongly supported
retention of the probabilistic structure,
but with substantially less restrictive
praobabilities and with the proviso that
the Agency be sure that such conditions
would be “. . . practical to meet and
{would] not lead to sericus impediments,
legal or otherwise, to the licensing of
high-level waste repositories.” After
considering ail 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
while 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” releasas, [nstead, the
permissible probabilities for two
different levels of cumulative releases
{over 10,000 years after disposal] are
now incorporated directly inta 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 geclogic events such as
fault mdovement.

* Third, the final rule cieariy indicates

that comprehensive performance

" assessments, including estimates of the

probabilities of various patential
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
unequivecal 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 NRC's 10 CFR Part 60.
Finally, the “Guidance for
Implementation” section has been
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sdded {Appendix B). This part of the
tule describes the Agency's assumptions
regarding performance sssessments and
uncertainties and should discourage .
overly restrictfve or inappropriate
implementation of the containment
reqummenn. R
The Agency belleves that thm

revisions to the proposed rule preserve
an objective framework for application
of the containment requirements that’
requires very stringent isclation while
allowing the implementing agencies
adequate flexibility ta handle specific
uncertainties that may be encountered.

Within this framework, the possibility
of inadvertent human intrusion into ar
nearby a repositoty requires special
attention. Such intrusion can
significantly disrupt the containment
afforded by a geclogic repasitory (as
well as being dangerous for the
intruders), and repasitories should be
selected and designed to reduce the -
risks from such potential disruptions.
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 aear a
repository—will entail informed
judgment and speculation. It will not be
possible to develop & “correct” estimate
of the probability of such intrusion. The
Agency believes that performancs
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 consequesces of
inadvertent intrusion that the Agency
assumed were the most pessimistic that
wquld be reasonable in making ,
performance assessments. The
implementing agencies may adopt these
assumptions ot 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.
Definition of “Accessible Environment™

The containment requirements limit
releases to the “accessible- - -
environment” for 10,000 yeers after
disposal. {n the proposed rule, ground
water within 10 kilometers of a dxaponl
system was excluded from the deﬁmtian
of accessible environment. This :
definition was intended to reflect the
concept that the geologic meadia

surrounding & mined repository are part

of the long-term containment system.
. with disposal sites being selected 20
that the surrounding media preveat or °

~

retard transport of radionuclides
through ground water. Such surrounding
media would be dedicated for this
purpose, with the intention to prohibit

- incompatible activities {either those that

might disrupt the disposal system or
thoss that could cause significant
radiation exposures) in perpetuity.
Applying standards to the ground water
contained within these geologic media
surrounding a repository weuld 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. {At the same time, the Agency

recognized that the institutional controls
designed to reserve this ares around a
disposal system cannot be considered
infallible, and other pravisions of ths
rule are designed to reduce the
consequences of potential failures.)
Many commenters objectad to the
definition of accessible 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
10-kilometer distance was too long—
particularly for ground water sources
that were likely to be used in the future.
A few commenters thought that the
proposed definition was too restrictive
by including 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 decided to make several
changes in the definition of the
“accessible environment.” First, the
concept of a “controlled area” has beez
sdopted from NRC's 10 CFR Part 80.
This establishes an area around a
disposal system that is to be identified
by markers, records, and other passive
institutional controls intended to
prohibil incompatible activities from the
area. Consistent with the proposed 40

CFR Part 191, the cutrent NRC definition’

of “controlled area’ limits its distance
from the edge of a repository to no more
than 10 kilometers. The final 40 CFR
Part 191 defines “sccessible
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 ground water
within it—that are beyond the
centrolled area.

Second. the Agency has made du

definition of the “controiled area”™ more
restrictive than that currently

incorporated in 10 CFR Part 60. This
revised definition limits the controlled
area to a distance no greater than five
kilometers [rom the original
emplacement of wastes in a disposal
system, rather than 10 kilometers.
Furthermare, the revised definition
limits the area encompassed by the
controiled area to no more than 100
square kilometers, which is
approximately the area that would be
encompassed by a controlled ares at 8
distance of three kilometers from all
sides of & typical repository
configuratioa. {A distancs of five
kilometers from all'sides of & typical
repository would correspond o an area
of about 200 square kilometers, whersas
s distance of ten kilometers from ail
sides corresponds 0 an area of simost
500 square kilometers.) This revised

definition substantially reduces the ares

of the lithosphers that would have been
removed from the “accessible
environment” defined in the propcsed
rule, and it somewhat reduces tha
distance used in the proposed rule. The
five-kilometer distance was chosen to

- retain reasonable compatibility with the

NRC's requirement for a
preemplacement ground weter travel
time of 1,000 years to the accessible
environment (one of the 10 C'FR Part 80
requirements developed in concert with
the proposed rule), while still providing
for greater isolation than called for by
the proposed rule. This definition of the
accessible envirenment will sllow a
controlled ares to be established
asymmetrically around a nposuory
basad upon the particular -
characteristics of a site,

Release Limits vs. Ind:wdua! Dou
Limits

The Agency believes that the

° containment requirements in § 191.13

will insure that the overall population
risks to future generations from disposal
of these wastes will be acceptably
small. However, the situation with
regard to potential individual doses is
more cdmplicated. Even with goed
engineering controls, some wasts may
eventuaily (i.e. several hundreds or
thousands of years after disposal) be
released into any ground water that
might be in the immediate vicinity of &
geologic repository. Since ground water
generally provides relatively little
dilution, anyone using such -
contaminated ground water in the future
may receive a substantial radiation
exposure (e.g., severa] rems per year or
more). Tais possibility is inherent in
collecting a very large amount of
radioactivity in a smalil ares.
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The proposed rule did not contain any
numerical restrictions on such potential
_ individual doses after disposal. Rather,

the propasal 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 assuranca 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 smail as reasonably -
achievable were intended o 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

imitation 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
commenters argued that an individual
dose standard in the § 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
commentiers supported inclusion of some
limitation on individual exposure, but
only 1o the extent that it would not
compromise the primary intent of long-
term isolation and containment of tha
m““ . M

These comments did not offae
information that changed the Agency's

~ pesception 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 overail 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 repasitories indicata that
doses from using ground water close to .
a repository can become substantial
(e.8.. 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 potentiai 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 passible to find
certain geologic settings that avoid this
problem, such restrictive siting
prerequisites could substantially delay
development of disposai syatams
without providing significantly more
protection to populations. Furthermare,
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 ta prevent significant
doses from ground water use for at least
a thousand years after disposal. Such
protection wauld 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 S00°

years after disposal, and one of the
States that commented on the proposed

rule suggested an individual dose limit
for 1.000 years aiter disposal.

After considering all of this
information, the Agency has decided to
include twa new sections in the final
ruje. The first (Section 191.185) limits
exposures to members of the public after
disposal, while the second {Section
191.18) limits concentrations in water
withdrawn from certain important
saurces of ground water after disposal.

The individual protection
requirements in § 191.15 limit exposures
from a disposal system to individuals in
the accessible environment to 25
millirems per year to the whole body
and 7% millirems per year to any organ.
These limits appiy 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 vears after disposal. All
patential pathways of radiation or
radicactive 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 individuais to use ground
water within the controlled ares, such
planned use would also have to be
considersd within the pathways
evaluated to determine compliance with
§ 19115,

“Significant sources of ground water™
are defined to include any aquifer
currently providing the primary source
of water for 8 community water system
or any aquifer that satisfies all of the
following five conditions: (1) It is
saturated with water containing less
than 10,000 milligrams per liter of total
dissolved solids; (2) it is within 2,500
feet of the land surface; (3} ithas 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 {oot; and {5)
it must be capable of providing a
sustained yield of 10,000 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
cbuld meet the needs of community
water systems in the future. The
selected transmissivity of 200 gallons

per day per foot and the sustsined yield

-
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of 10.000 gailons per day roughly - -
correspond to the siza of a ground water
source required (o support the needs of
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 10,000 - -
milligrams per liter of total dissolved
solids has been used in several previous
Agency regulations and is based upon
congressional guidarice in the legislative
history of the Safe Drinking Water Act.
The maximum depth criterion of 2,500
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 {oot was
chosen to insure that only ressonabiy
permeabls formations are considered,
rather than including unproductive
formations that might be in the vicinity
of & “significant source of ground .
"!"o- : '

The ground wataer protecti
requirements in § 191.16(a} limit the
concantrations in water withdrawn from
any “special sourcs of ground water” in
the vicinity of a disposal system to
concentrations similar to those
established for the output of community
. water systems by 40 CFR Part 141: (1) §
picocuries per liter of radium-226 and .
radium-228: (2} 1S picocuries per liter of
alpha-emilling radionuclides (including
radium-228 and radium-223 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 millirems

per year if an individual continuously
consumed 2 liters per day of drinking
water from that sourcs of water.
However, i the preexisiing radionuclide
concentrations ia the special sourcs of
ground water already exceed any of -
these limits. then § 191.18(b} limits any
increases in the preexisting
concentrations to the concentration -.
limits set in § 191.168{a}. Liks the
individual protection requirements, the
ground water protection requiréments
apply only {or undisturbed performence
of the disposal system aad appiy for the
first 1.000 years after disposal. Unlike
the individual protection requirements,
the ground water requirements would
apply to & “speciai source” if it was
within the controlled ares. -
“Special sources” are defined to
“include only those Class [ ground
waters—io be identified in accordancs
with the Agency's Ground-Water
Protection Strategy published in August
1884-~that mest the following three

conditions: {1) They are within the -
controlled ares or near {less than flve
kilometers beyond} the controlled ares;
{2) they are supplying drinking water for
thousands of persons as of the date that
the Department selects the site for
extensive exploration as 8 potential
location of & disposal system: and (3)
they are irreplaceable in that no
reasonable allemative source of
drinking water is available to that -
population. .. .. - . . .
Nead for the Assurance Requiremen.

The preceding issues dealt with the
quantitative requirements of the
dispasal standards. While numerical .
standards are important to bring about
appropriate selection and design of .
disposal systems, the Agency has long
recognized that the numerical standards
chosen for Subpart B, by themselves. do
not provide either an adequate context
for environmental prolection 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 [or mistakes or poor
judgments in such calculations—{or the
numerical requirements on overall
system performance in Subpart B 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 ultimately
prevent the degree of protection sought
by the Agency from being achieved.

L e

. {Theoretically, it might be possible to

develop adequate confidence in
achieving this level of protection by
choosing much more stringent numerical
standards, but this could lead to
substantial difficuities in '
implementation.) Therefore, the
proposed standards aiso included
qualitative assurance requirements

* chosen to ensure that cautious steps are
taken to reducs the problems caused by '

these uncertainties. The proposed rule
emphasized that the sssurance
requirements ware an essential

- complement to the quantitative

containment requirements that were
selected. . -

In its comments on the propased rule,
the NRC argued that the assurancs
requirements were not properly part of
the Agency's generally applicable
standards. The Commission agreed that
the overail numerical performance
standards were not sufficient. but .
suggested that its regulations and )
procedures were the appropriats vehicle

to provide the necessary confidence that

the inherent uncertainties would not

compromise environmental protection.
The Agency believes that it doss have
the authority to give regulatory .
expression ta the context within which
it kas chosen (o establish one set of -
rumerical standards rather than
another. However, because it might not
be appropriate to exercise this authority,
the Agency sought public comment on
the need for the assurance requirements
in the second round of comments.

The preponderance of comments ~
received on this quastion 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 an essential part of the
regulations governing disposal of these
wastes. Subsequently, two of these
States, Nevada and Minnesota. -
petitioned the Commission to :
incorporate the assurance requirements
proposed as part of 40 CFR Part 191 into
its own rules (50 FR 18287). :

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 o otaer comments. However,
these requirements will not be
applicable to disposal facilities to be
licensed by the Commission. Instead, as
discussed previously, the NRC staff
plans to propose modifications to 10
CFR Part 60, developed in consultation
with EPA, for public review and
comment within approximately 120 days -
to insure that the objectives of all of the
assyrance requirements in 40 CFR Part
191 will be accomplished through
compliance with 10 CFR Part 50. The
Agency has provided the Commission
with all of the comments received by
EPA regarding the assurancs
requirements, so that the NRC can use
them in its rulemaking. In addition, the
Agency will participate in the NRC
rulemaking to facilitate incorporation of
the peinciples of ail of the assurance
requirements in Federal regulation.
Finally, 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. - - P :

* Approach Toward Institutional Cantrols

The Agency particularly songht
comment on ils proposed approach to
reliance on institutional controls. The
proposed rule limited relianca on “active,
institutional controls” (suchas -~ -~ -
controiling access to a disposal site,” -
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performing maintenance operations, or-
cleaning up releases} to a reasonable
period of time alter disposal. described
as-on the order of & “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 lime.

Few commenters argued with the
distinction between active and passive
institutional controls. or with the
amouant of reliance the proposed rule
envisioned {or passive controls.
However, many commenters felt that “a
few hundred years” was too long a
pariad to count on active controis.
Accordingiy, the final rule limits
reliance on active institutional controls
ta no more than 100 years after disposal.
This was the time period the Agency
considered in criteria for radicactive
waste disposal that were proposed for
public comment in 1978 (43 FR 33282), a
pericd that was generally supported by
the commenters on that proposal. After
this. time, no contribution from any of
the active institutional controls can be
projected to prevent or limit potential
relaases of waste from a disposal
system. ‘

The concept of passive institutional
controls has now been incorporated inta
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.
Becausethe assumptions made about
the effectiveness of passive institational
controls can strongly affect
impiementation of the containment
requirements, the Agency's inteat has
been elaborated in the “guidance for
implementation” section. The Federal
Gavernment is committed to retaining
control aver disposal sites for these
wastes a8 long as possible. Accordingly
{andiin compliance with one of the )
assurance requirements}, an extansive
syatem of explanatory 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 possibilities of inadvertent

intrusion. because thers will
always be a realistic chance that some
individuals will overlook or

misunderstand the markers and records. °

{For example, exploratory drilling
operations occasi intrude into
areas that clearly would have been
svaided if existing information had been
obtained and properiy evainated.)
Hiawever, the Agency assumed that

society in general will retain knowledge
about these wastes and that future
societies should be able to deter
systematic ar 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 if
no markers and records were in place,
Specific judgments about the chances
and consequences of intrusion shouid be
made by the implementing agetcies
when more information about particular
disposal sites and passive control
systems is available. The parameters
described in the “guidance for
imrplementation” represent the most
severe assumptions that the Agency
believed were reasonable o use in its
analyses to evaluate the feasibility of
compliance with this rule (anaiyses 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
asince the initial public workshops
conducted in 1977 and 1578. Tha
Agency's overall abjective has been to
protect public health and the
environment from disposal of
radicactive wastes without relying upon
institutional controls for extended

_periods of time—because such controls

do not appear to be reliable enough over
the very long pertods 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 1978 {43
FR 53262), and it has been incorporated
into the Ageacy's standards {or disposal
of uranium mill tailings (48 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 1o be taken
into account to some degree when
estimating the consequences of
inadvertent human intrusion could lead
to less protective geoiogic media being
selected {or repasitory sites. The
Agency's analyses indicate that
repositories in sait formations have
particularly good capabilities to isolate
the wastes from {lowing 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
conseguences of inadvertent intrusion
(from solution mining of sait, 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 isclation, compared to other
alternatives, if less pessimistic
assumptions about sarvival 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 presumabiy deter} people
undertaking such organized efforts than
it is to inform individuals involved in
mundane activities.

These consideratiohis 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 necassarily be
applicable to other Agency actions
where different issues are involved.

Avoiding Sites With Natura! Resources .

. - The proposed rule contained an
assurance requirement that would have
prohibited use of sites where thers is a
reasonable expectation that future
exploration for scarce or easily




«

. Federal Register / Vol. 50, No. 182 / ﬁuﬁday. September 19, 1985 / Rules and Regulations 38081

- accessible resources might occur. The
" comments received an this issue :
generaily agreed that sites with -, .
resources should be avoided. However,
some commenters suggested that the
requirement should be mors restrictive,
to include “potentially accessible™
resources. Other commenters argued
that the Agency should beless - -~
restrictive regarding sites with possible
resource potential—discouraging but not
prohibiting their use—because other
attributes of the site might overcome the
relative disadvantages presented by
resource potential. R

Alter considering these comments, the
Agency agreed with the latter viewpoint.
This judgment was reinforced by the
beliel that disposal sites should be
chosen after comparative evaluation of
a variety of alternatives, and the
proposed assurancs 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 shail not be used
“unless the favorable characteristics of
such places compensate for their greater
likelihood of being disturbed in the
future.” e

This wording implies a qualitative -
comparison, because the Agenacy 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 [ew 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 overai] protection than
the practical alternatives that are .
available. : L

The following example illustrates the
effect of the change in this assurance
requirement. When discussing the
proposed assurance requirement. the
Agency implied that disposal in sait
domes might not be acceptable because
such formatians seemed more likely
than others to attract exploration in the
fyture. The modification of this . -
assurance requirement in the final rule
means that sait domes should not be
peremptorily removed from . e
consideration, but should be compared
against al] of the characteristica of
alternative sites in terms of the overall
environumental protsction expected.

Long-Term Monitoring o

The propesed ruie eddressed active
institutional controls over a disposal site
only in 8 negative sensc—lo prohibit
reliance upon them for more than a few
hundred years after disposal. The
Agency's intent was lo be sure that long-
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 ~
periocd of reliance was appropriate (ses
the preceding discussion under
“Approach Towards lnstitutional
Controls™}. .- .

However, several commentars
{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 propased
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, tha
techniques used for monitoring after
disposal must not jeopardize the long-
term isolation capabilities of the
disposal system. Furthermore, plans to
conduct monitoring after disposal
should never become an excuse lo relax
the care with which systems to isclate
these wastes must be selected, designed,

‘constructed, and operated,

{2} Monitoring for radianuclide
releases to the accessibie environment
{s not likely to be productive. Even a
poorly performing geologic repository is
very uniikely to allow measurable
releases to the accessible environment
for several hundreds of years of more,
particularly in view of the engineered
controls needed {0 comply with 10 CFR
Part 80. A monitoring system based only
on detecting radionuclide releases—a
system which would aimost certainly
not be detecting anything for seversal
times the history of the United States
{s not likely to be maintained for long

. enough to be of much use.

{3) Within the above constraints,
however, there are likely to be
monitoring apprasches which may, ina
relativaly short time. significantly

. Improve confidenca that a repository is

performing as intended. Two examples
are of particular interest. One involves
the concapt of monitoring ground water .
sources at a variely of distances far
benign tracers intentionally relcased to
the ground water in the reposilory: this
approach can evaluate the delay
involved in ground water movement
from the repository o the environment
and can serve lo validate expectations
of the performance expected from the
system’s natural barriers. Another
concept involves monitoring the small
uplift of the land surfacs over the
repository in order to validate
gredictions of the sysiem’s thermal

ehavior. Both of these approaches can
be carried out without enhancing
pathways for the wastes to escape from
the repository. .

Based on these conclusions and ths
public comments on this question, the.
Agency has included a provision for
long-term monitoring after disposal in
the assurance requirements of the final .
tule: “Disposal systems shall be '
monitored after disposal 1o detect
substantial and detrimental deviations
from expected performance. This
monitoring shall be done with - .
techniques that do not jecpardizs the
fsolation of the wastes and shall be -
conducted until there are no significant
concerns to be addressed by further
me aitoring.” This new provision is
consistent with the overall intent of the
assurance requirements: To taks
prudent and cautious steps necessary o
minimize the risks posed by the inherent
uncertainties in expectations of the
future. Beyond this broad mandate,
however, the Agency has not specified
the details of a monitoring program.
That is properly lefi to the implementing
agencies. Furthermare, the precise
objectives of an appropriate monitoring
program probably should not be spelled-
out until much more information is
gathered about the characteristics and
expectad behavior of specific sites and

designs.

Ability To Recover Wastes After
Disposal

The proposed rule included an
assurance requirement that recovery of
these wastes be feasible for “a
peasonable period of time” after -
disposal. The Agency specifically sought '
comment ont 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 between those who thought the
provision should be retained and thase
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 repasitory 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 ta
make recovery of waste easy or cheap,
but merely possibie in case same 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 [eatures. For
example, there is na intent ta require
that a repository shaft be kept open to
allow future recovery. To meet this
assurance requirement, it only need be
technologically feasible {assuming
current technology levels) to be able ta
mine the sealed repasitory and recover
the waste-—aibeit at substantial cost
and occupational risk. The
Commission’s requirements {or multiple
engineered barriers within a repository
{10 CFR Part 60) adequately address any
concerns about the feasibility of
recovering wastes from a repositary.

Therefore, this provision shouild not
have any effect upon plans for mined
geoalogic repasitories. Rather, it is
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
unintehtionally make. Almost all of the
commeriters 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 30 CFR Part 191

Waste Management and Storage.
Waste management and storage
activities conducted in accordance with
Subpart A would limit the maximum risk
to a member of the public in the general
environment to & 510~ * chance of
incurring a premature fatal cancer aver
a lifetime. Of course, a risk this large

would exist only for an individeal
~ continuously exposed to the full amount
of the dose limits over his or her
lifetime. Because the Agency believes
that such continuous exposure is very
unlikely. the actual risks o individuals
are expected to he much lower. It is
theoretically possible under the final
rule that an individual could be exposed
to 25 millirems per year (1o the whols .

body} from both an NRC.licensed
facility and a DOE facility not licensed
by NRC, for 2 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 dispasal system
complying with Subpart B would confine
almost all of the radicactive wastes to
the immediate vicinity of the repository
for a very lang time. Because the wastes
would be so well isolated from the
environmant, the Agency is confident
that any risks to future populations
would be very smalil. 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 repasitory. 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 popalations, the Agency has
estimated the potential long-term health
risks to future generations from various
types of mined geclogic repositaries
using very general models of
environmental transport and a liaear,
nonthreshold dose-effect relationship
betwesn 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 10.000-year period. Unlike
geological processes, factors such as

these cannot be usefully predicted over

such long periods of time. Thus, in
making these heaith effects projections,
the Agency found it necassary to depend
upon very general models of
environmental pathways and to assume
current population distributions and
death rates. The SAB Subcommittee
evaluated these models carelully, and,
although a number of spacific changes
were recommended for particulae
parameters, the Subcommitiee endorsed
the general approach. As a consequence
of using these generalized models, EPA's
projections are intended to be used
primarily as a toal for comparing the
performance of one waste disposal
system to another and for comparisca of
the risks of waste disposal with those of
undisturbed cra badies. The resuits of
these analyses should not be considered
a reliable projection of the "reail” oe
abscluts gumber of health effects

resulting from compliance with the
disposal standards. 4
These health risk models were used to
assess the long-term health risks from
several different madel repaysitaries
containing the wastes from 100,000
MTHM—which could include all
existing wasies and the future wastes
from all currently operating reactars.
The Agency estimates that this quantity
of waste, when dispased of in
accordanca with the proposed
standards, would cause no more than
1.000 premature deaths from cancer in
the first 10.000 years after disposal: an
average of no more than one premature
death every 10 years. Mast of the model
repositories considered had projected
population risks at least a factor of ten _
below this, or about 100 deaths aver
10,000 years. The projections for the
actual repositaries that are constructed
are expected to be closer to this lowee
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 wauld be much less
than the approximately 8,000 premature
cancer deaths per year that the same
linear, non-threshold dose-effect
relationship predicts for the nation due
to natural background radiation.
Individual Risks: With regard to
exposures of individuals, the Agency
examined the potential doses to persons
who might use ground water from the
immediate vicinity of a repository at
various times in.the futura. For these
anaiyses, only the expected undisturbed

" performance of a repository was

considered [e.g. there was no evaluation
of exposures that might cccur if a
repasitory was disrupted by movement
of a fault]. In mast of the cases studied,
na exposures sccurred for more than
one thousand years after disposal. After .
that, these analyses predict that _
significant exposuras {on the order of 2
few rems per year in the vicinity of the
repository over the next sevaral
thousands of years) may appear for
some of the geologic media considered.
These projections are simiiar 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 caiculatians.
Intergenerotional 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 per{ormance of disposal systems.
Although the projections of the residual
popuiation risk are clesrly very amail,
the discontinuity between when the
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wasles are generated and when the
projected health efTects manifest
themselves made it difficait to .- -
determine what leve! of residual sk -
should be allowed by these disposel
standards. The difTicully 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 {s sometimes referred to as
the intergenerational risk issue, and it is
not unique to the disposal of high-level
radioactive wastes. If the Agency tried
to insure that these standards fully
satisfied a criterion of intergenerational
equity with réspect o the distribation of
risks and benefits, it might appear that
no risk should be passed on to future
generations. This is a condition which
the Agency believes cannat be met by
disposal technologies foreseeable within
this cantury. However, there is onas
parcticular factor which has reinforced
EPA's decision about the -
reasopableness of the risks permitted
under the disposal standards. This is the
following evaluation of the risks
sssociated with undisturbed uranium .
ore bodies. Additionally, lor the purpose
of comparing the risks permitted under
the standards to other radiation risks
which people are currently exposed to, &
brief discussion of the risks from other
natural sources of radiation is alse -
included. ' .

Uranium Ore: Most uranium ore in the
United States occurs in permesbie
geologic strata containing flowing
groand water. Radionuclides in the ore,
particularly uranium and radium, -
continuously snter this ground water.
EPA estimated the potential risks from
these undisturbed ore bodies using the
same generalized environmental models
that were used for releases from & waste
repository. The effects associated with
the amount of ore needed !0 produce the
high-level wastes that would £l the
mode] geologic repository can vary -
considerably. Part of this variation
corresponds to actual diiferences from
one ore body to another: part can be -
attributed to uncertainties in the
assessment. After réviding the .
population risk models in accordance
with the recommendations of the SAB
Subcommittes, these estimates of the
risks from unmined ore bodies ranged
from about 10 to more than 100.000
axcess cancer deaths over 10,000 years.
Thus. leaving the ore unmined appears
to present a riak to future generations
comparable to the risks from disposal of
wastes covered by these standarde.

PR

Variations in Natural Background:

Radionuclides occur naturally In the

" earth in very large amounts, and are -

produced in the atmosphere by cosmic

- radiation. Everyone is exposed to

natural background radiation from these
natural radicauclides and [rom direct
exposure o cosmic radiation. Individual
exposures average about 100 millirems
per year, with a range of about 80 to 200
millirem/year. These natural
backgroind radialion levels have
remained relatively constant for a very
long time. According to the same linsar,
nonthreshold dose effect relationship
used in EPA's other snalyzes, an
incresse of one millirem per year (about
one percent) in natural background in
the United States would result in about
80 additional deaths per year, or 800,000
over a 10.000-year period.

Notural Redionuclide Concentrations
in Ground Water: One source of this
exposure to natursl background
radiation comes from naturaily

occurring radionuclides found in ground
water. Radium is the most important of

. the naturally occurring radicactive

materiais likely to occur in public water
supply systems, but uranium is alse

. found in ground waters due to its

natural ccourrence. Surveys of - :
radionuclides in ground water systems
indicate: a United Slates range of 0.1 to
50 picocuries (pCi} per liter for radium.

228 (with {solated sources exceuding 100-

pCi/liter); up ta 74 pCi/liter for all
alpha-emitting radionuclides other than
uranium {although most of the alpha-
emitting concentrations are below 3
pCi/liter}: and up to 850 pCli/liter fae
total uranium concentrations. Elevated
radium-228 concentrations are found
along the Atlantic coastal region and the
Midwest; low levels are usually found in
the treated water aupplies in the
western States. Elevated uranium and
alpha-emitting radionuclide -
concentrations are generally limited to
the Rocky Mountain region and Mains
and Psnnsylvania ia the east.

The Agency's primary drinking water
regulations (40 CFR Part 141} limit the
contamination levels for radium-228 and
radium-228 to § pCi/liter ard the levels
{or total alpha-emitting contamination
{excluding radon and uraniumj to 15
pCi/liter. Elevated concentrations of

-radium in drinking water are generally a

problem associated with smaler -
community water systems, with an
estimated 500 systems exceeding 5 pCi/
liter. The Agency’s risk assesrments
indicate that continuous consumption of
water containing the maximum amount
of radium allowed may caunse between
0.7 and 3 cancers per year per million
exposed persomns. -

Eavironmeatal Impacts "~ 7

A Draft Eavironmental lmpact
Statement (EIS) was prepared for the
proposed rule, in accordance with the
Agency's procedures for the voluntary
preparation of EIS's (30 FR 37419),
However, section 121{c} of the NWPA
subsequently exsmpted this action from
preparation of an EIS under section
102(2)(C] of the National Eavironmental
Policy Act of 1969 {NEPA) and from any
environmental review undee
subparagraph (E) or (F) of section 102(2)
of the NEPA. Accordingly, a Final EIS
has not been prepared for promulgation
of this rule. The potential heaith impacts
of this action are summarized above,
and much of tha information that would
have been contained in a Final EIS is
documented in the Background
Information Document that accompanies
this final version of 40 CFR Part 191

Regulatory Impacts

This ruie was submitted to the Office
of Management and Budget (OMB) for
review as required by Executive Order
12291, The final rule has not been
classified as & “major rule” In
accordance with the guidelines provided
by the Executive Ordar. Any comments
received from OMB and EPA's
responses to those comments are
available for public inspection in the
docket cited abave under the beading
“ADCRESSES.”

The Agency bas had to taks an
unusual approach in considering the
regulatory impacts of this proposed
action—as required by Exscutive Order
12291. In most cases, a regulation
concarms an ongoing activity and may
be considered a burden whose costs
should be judged against the reguiatory
benefits. Here, it was not possible to
quantify the costs and benefits of this
action compared to the consequences of
no regulation because there {s oo ’
specific “baseline” program to consider.
The appropriate regulations must be
established befors the regulated actvity
can even begin. Thus, the typi
perspectives on costs and benefits are
pltsred. Instead, the Agency evaluated
how the costs of commercial waste
management and disposal might change
in response to different levels of
protection from the containment
requirements. Similar evaluations were
not performed {or the wastes from
atomic energy defense activities
because sufficient information was oot
availabie. . :

To evaluate the effects of different
levels of protection, EPA considered the
performance of diffsrent 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
yng-term radionuclide release limits in

19113,

Since the regulatory impact analyses
that supported the proposed rule were
performed, the NRC has promulgated
minimum requirements far the
engineered barriers of a disposal system
{i 10 CFR Part 80), more data
concerning dispasal sites being
considered by the Department have
become available. and the Agency has
reviewed its performance assessments
to reduce oversstimates of long-term
risks in accordance with the SAB
review. After evaluating all 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, 3ll of the disposal sites being
evaluated by the Department, assuming
compliance with the existing
requirements of 10 CFR Part €0, 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 Cestification

I accordance with the Regulatory
Flexibility Act of 1980. 5 U.S.C. 605(b).

thhe Administrator hereby certifies that

this rule will not have any significant
impact on small businesses or other
entitites, and that a Regulatory
Flexibility Analysis is not required. This
rule will affect only a small number of
facilities, most of which are or will be
operated by the United States
Government.

Dated: August 15. 198S.
Lse M. Thomas,
Administrator. ‘
A new Part 191 is hereby added to

Title 40. Code of Federal Regulahons. as
[ollows: )

. 19114

. SUBCHAPTER F—RADIATION

PROTECTION PROGRAMS

PART 191—~ENVIRONMENTAL
RADIATION PROTECTION
STANDAROS FOR MANAGEMENT AND
DISPOSAL OF SPENT NUCLEAR FUEL,
HIGH-LEVEL AND TRANSURANIC
RADIOACTIVE WASTES

Subpart A—Environmental Standards for
Management and Storage

Sec.

191.01 Applicability.

191.02 Definitions.

191.03 Standards.

191.04 Alternative standards.
191.05 Effective date.

Subpart B—Environmental Standards for
Disposal
19111

191.12
191.13

Applicability.

‘Definitions.

Containment requirements.

Assuragce requirements,

Individual protection requirements.

Ground water protection
requiremants.

191.17 Alternative provxslonn for disposal.

191.18 Effective date.

Appendix A Table for Subpart B

Appendix B Guidance for Implementation
of Subpart B

Authority: The Atomic Energy Act of 1954,

as amended: Reorganization Plan Neo. 3 of

1870; and the Nuclear Waste Policy Act of

1582,

Subpart A—Environmentai Standards
for Management and Storage

§ 191.01 Appiicabillty,

This Subpart applies to:’

{a) Radiation doses received by
members of the public as a result of the

191.18
191.18

-management (except for transportation)

and storage of spent nuclear fuel or
high-levei ar ransuranic 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 resuit 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.

§ 191.02 Definitions.

Unless otherwise indicated in this
Subpart, all terms shall have the same
mesaning 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) “Commission” means the Nuclear
Regulatory Commissicn.

{d) "Department” means the
Department of Energy.

(e} “NWPA" means the Nuclear
Waste Policy Act of 1582 (Pub. L. 97~ .
42s).

{f) “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
regctor foliowing irradiation, the
constituent elements of which have not
been separated by reprocessing.

(k) “High-level radioactive waste,” as
used in this Part, means high-level
radicactive waste as defined in the
Nuclear Waste Policy Act of 1982 {Pub.
L. 97-425).

(i) "Transuranic rad.xaactive waste,”
as used in this Part, means waste
containing more than 100 nanccuries of
alpha-emitting transuranic isotopes,
with haif-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
hasis in accordance with 10 CFR Part 61.

(j) "Radiocactive waste,” as used in
this Part, means the high-level and
‘ransuranic radioactive waste covered
by this Part,

(k) "Storage” means retention of spent
nuclear fuel or radicactive 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.

{m)."Management” means any
activity, operation. or process {except
for transportation) conducted to prepare
spent nuclear fuel or radicactive 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 ar using spent nuclear fuel or
radioactive waste that are invoived in
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. any sctivity, operation, o¢ procm .
covered by this Subpart, .

{0} “General environment”™ mem tlu
total lerrestrial. aimospheric. and .
aquatic environments outsida sifes .
within which any activity, operation, or
process associated with the . ,
management and storage of spent
nuclear fuel or radioactive waste'is
conducted. :

(p) "Member of the public™ mum any
individual except during the ime when
that individual {s a worker engaged in
any activity, operation. or process that °
is covered by the Atomic Energy Act of
1954. as amended.

{q) "Critical organ”™ means thc most
exposed human organ or tssus
exclusive of the integumentary system
{skin} and the mu. :

§ 191.03 Standarda.

C e

() Management and storage of spent

nuclesr fuel or high-level or ransuranic
radioactive wastes at ail facilities
regulated by the Commission or by
Agreement States shall be conducied in
such a manner as to provide reascnabie
assurance that the combined annusd
dose equivalent to any member of the
public in the general environment .
resuiting from: (1) Dischargesof . -

radioactive material and direct radiation -

from such management and storage and
{2) all aperations covered by Part 19G:
shall not exceed 25 millirems to the
whole body. 73 millirems to the thyroid,
and 23 millirems to any other cmicd

organ.
(b} Management and storage ot spc:n

nuclear fuel oe high-level or transuranic

" radicactive wastes at all facilities for
the disposal of such fuel or waste that
are operated by the Department and
that are not reguiated by the
Commission or Agreement States shail

be conducted in such & manser as w
provide reasonable assurance that the
combined snnual dose equivalent to any
member of the public in the general
environment resulting {rom discharges
of radioactive matetial and direct
radiation from such management and
storage shall not excaed 25 millirems (o
the whole body and 75 m‘lhms lo any
critical orgsm. - - -

$191.04 Altemative m .

(a) The Administraior may issus
aiternative standards from those -
standards established in 192.03(b} for
waste management and storage ..
activities at facilities that are not ,
regulated by the Commissicn &2 .

. Agreement States if, upon review of sa
spplication for uch lllmﬁvr 3
standarde: -

(1} The Admmnmtor dcummu that
such altamnative standards will prevemt

<" -~

any member of the public from rec;iving

& continuous exposurs of more than 100
millirems per year dose equivalent and
an infrequent exposure of more than 500
millirems dose equivglent in & year from
all sources, excluding naturak - .
):;dckground nnd medxc:.l pmedum
{2) The Admxmnhtor promplly makes
a matter of public record the degree to
which continced operation of the facility
{s expected.-to resuit in levels in excass
of the standards specified in 191.03(b).
(b} An application for alternative .,
standards shall be submitted as scon as
possible alter the Department
determines that continued operation of a
facility will exceed the levels specified
in 191.03(b) and shall include sl
information aecessary for the
Administrator to make the - )
deterrninations called for in 191.04(a}..
(c} Requests for alternative standards
shall be submitted to the Administrator,
U.S. Environmental Protection Agency,

401 M Street, SW., Washington, DC
§191.05 Effectivedsts. =~ -/ -

" The standards in this Subpart shall be
effective on Novembe: 18, 1985, .

Subpart 8~Environmental Standard:
for Disposal

$191.11 Appllcadalty. - .

{a) This Subpart appiies toz

(1] Radioactive materials released
into the accessible environment as x
result of the disposal of spent nuclexr
fuel or high-level or transuranmic
radicactive wastes: S

{2) Radiation doses received by
members of the public as a result of
such dispesal: 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 doesmot
apply to dispasal directly into the
oceans or ocean sediments. This
Subpart also does not apply to wastes
disposed of befom d:e effecnvc date of
this rule.

" . §191.12 Oefinitioos.

Unless otherwise indicated in t.hn
Subpart, all terms shall have the tams
meaning as in Subpart A of this Part.

(a) “Disposal system” means any

combination of engineered and natursl -

barriers that isolate spent nuclear fuel
or radioactive waste after disposal.

{b) “Waste,” as used in this Subpart,
means sny spent mclear fuel or
radicactive waste uamed n L dispoui
syslem.

(c) “Waste form™ means the materiais
comprising the radicactive components ~
of waste and any encapmlatm; of
stabilizing matrix, :

{d) “Barrier™ means any mltennl or
struciure that prevents or substantially

< delays movement of waier or

radionuclides toward the accessible -
environment. For example. a barrisr
may be s geologic structure, a canistar. &
waste form with physical and chemical
characteristica 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 and
regulations regarding land or resource
use, and (4] other methods of preserving
knowledge about the location. design.
and contents of a dispasal system.

{f) "Active institutional controi”
means: (1) Controlling access to s
disposal site by any means other than
passive institutional controla: {2}
performing maintenance operations or
remedial actions at a site, (3] controiling
or cleaning up releases {rom & site, or (4)
menitoring parametars related to :
disposal system performance. .

(g} “Controlled area” means: {1) A
surface location, to be identified by
passive institutional controls, that
encompasses no more than 100 square
kilometers and extends horizantally ao
more than five kilometers in any
direction from the outer boundary of the
original location of the radicactive
wastes in a disposal system: and (2] the
subsurface underlying such a surfacs
location. .

(h} “Ground water” means water
below the land surface in & zone of
saturation.

{i) “Aquifer” means an underground
geological formation, group of
formations, or part of a formation that is
capable of yieiding 8 significant amount
of water to a well or spring,

() "Lithosphere™ means the solid part
of the Earthy below the surface. including
any ground water contained within it.

{k) "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 ares.

(1) “Transmissivity” means tht .
hydraulic conductivity integrated over
the saturated thickness of an
underground formation. The
transmissivity of a series of formaticns
is the sum of the individual :
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transmissivities of each formation
comprising the series.

{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
1§ service connections used by year-
round residents or regularly serves at
least 23 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 miiligrams
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 ground
water has a hydraulic conductivity
greater than 2 gallons per day per
square foot; and {iv) is capabie 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 those Class |
ground waters identified in accordance
with the 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 NWPAY); and (3} are irreplaceable in
that no reasonable alternative source of
drinking water is available to that
popuiation. .

{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
haman 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
sffects of these processes and events on
he performance of the disposal system:
ind (3) estimates the cumulative
‘sleases of radionuclides, considering
he associated uncertainties, caused by
il significant processes and events.
“hese estimates shall be incorporated

ato an overall probability distribution
£ cumulative release to the extent .
racticabls. . : S

{r}) “Heavy metal” means ail uranium,
plutonium, or thorium piaced into a

" nuclear reactor.

{s) “Implementing agency.” as used in
this Subpart. means the Commissicn 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 all ather.
radioactive wastes cavered by this Part.

§ 191.13 Containment regquirements.

(a) Disposal sysiems for spent nuclear
fuel or high-levei or transuranic

radioactive wastes shall be designed t6

provide a reasonable expectation, based
upon performance assessments, that the
curnulative releases of radionuclides to
the accessible snvironment for 10.000
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 10 of exceeding the quantities
calculated according to Table 1
{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 1 {Appendix A).

{b} Performance assessments need not
provide complete assurance that the
requirements of 191.13{a) will be met.
Because of the long time 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.

§191.14 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 10 CFR Part 60 for
comparable provisions applicable to
facilities regulated by the Commission):
{a} Active institutional controls over
disposal sites saould be maintained for
as long a periad of time as is practicable
after disposal; however, performance
assesaments that assess isclation of the
wastes {rom the accassible 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 tao detect
substantial and detrimental devistions
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
concems 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. -

{d) Disposal systems shall use

_ different types of barriers to isolate the

wastes from the accessible environment.
Both engineered and natural barriers
shall be inciuded.

(e) Places where there has been
mining [or resources, or where there is a
reasonable expectation of exploration
for scarca or easily accessible resources,
or where there is a significant
concentration of any material that is not
widely available from athear sources,
should be avoided in selecting disposal
sites. Resources to be considered shail
include minerals, petroleum or natural
gas, valuable gealogic 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 ta the
preservation of unique and sensitive
ecosystems. Such places shall naot 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 preciuded for a reascnable period of
time after disposal.

§ 191.18 iIndividusi protection
requirements,

Disposai systems for spent nuclear
fuel ar high-level or transuranic
radioactive wastes shall be designed to
pravide a reasonable expectation that?
for 1,000 years after disposal,
undisturbed performance of the disposal
system shall ot cause the annual dose
equivalent from the disposal system to
any member of the public in the
accessible environment to exceed 23
millirems to the whale bady or 7S
millirems to any critical organ. All
potential pathways (assqciated with
undisturbed performance) from the
disposal system to people shall be
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considered, including the assimption
that individuals consume 2 liters per day
of drinking water from any significant
source of ground water outsids of the
rontrolled area. - - °

§ 19118 Ground water protection  ~
requirementsa., o

(a) Disposal systems for spent nuclear
fuel or high-level or transuranic
radlioactive wastes shall be designed to
provide a reasonable expectation that,
for 1.000 years after disposal, -
undisturbed performance of the disposal
system shall not cause the radionuciide
concentrations averaged aver any year
in water withdrawn from any portion of
2 special source of ground water
exceed: Lt

(1) 5 picocuries per liter of radium-228
and radium-228% - <o

(2} 15 picocuries per liter of alpha.
emitting radionuclides {including
radium-226 and radium-228 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 bedy
or any intemnal organ greater than 4
millirams per year if an individual
consumed 2 liters per day of drinking
water from such a source of ground
water. : :

(b} If any of the average annual
radionuclide concentrations existing {n &
special source of ground water before
construction of the disposal system
already exceed the limits in 191.18(a),
the disposal system shall be designed to
provide a reasonable expectation that,
for 1.000 years after disposal. .
undisturbed performance of the disposal
system shall not increase the existing
average annual radionuclide
concentrations in water withdrawn from
that special source of ground water by
more than the limits established in
191.18(a}. . . ‘

§ 19117  Alternative provisions fﬂ:
disposal. . -

The Administrator may, by rule,
substitute for any of the provisioss of
Subpart B alternative praovisions chosen
afters ' e

(a) The alternative provisions have
been proposed for public comment in
the Federal Register together with
information describing the costs, risks,
and benefits of disposal in accordance
with the alternative provisions and the
reasons why compliance with the

existing provisions of Subpart B appears

inappropriates . @ . N

[b) A public comment period of at
least 90 days has been completed,
during which an opportunity for publie
hearings in afTected areas of the country
has been provided: and

(c) The public commentis received
have been fully considered in
developing the final version of such
altemnative provisions.

§ 191.18 Effective date,
The standards in this Subpart shall be
effective on September 19, 1988,

Appendix A—Table for Subpart B
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Appiication of Table 1

Nots 1: Units of Waste. The Relesse Limits
in Table 1 apply 1o the amount of wastes in
any one of the following:

{a] Ann amount of spent nuclear fuel
cuntaining 1,000 metric tons of heavy metai
(MTHM) exposed to a burnup between 23.000
megawatt-days per metric toa of heavy metal
. IWd/MTHM] and 40.000 MWd/MTHM;

(b} Thae high-level radicactive wastes
gonerated from reprocessing each 1.000
MTHM exposed 10 a burnup between 25,000
MWd/MTHM and 40.000 MWd/MTHM;
~ {¢) Each 100,000.000 curies of gamma ot
beta-emitting radionuclides with haif-lives
greater than 20 years but less than 100 years
(for user as discussed in Note 5 or with
materials that are identified by the
Commission as high-level radicactive wasta
in sccordance with part B of the definition of .
high-level waste in the NWPAL

(d) Each 1.000.000 curies of other .
radionuclides (i.e.. gamma or beta-emittars
with hall-lives greater than 100 years or any
algha-emitters with hall-lives greater than 20
years) {{or use as discussed in Note 5 or with
masterials that are identified by the

. e

Commission as high-level radioactive waste
{n sccordance with part B of the definition of
high-levei waste [n the NWPAL or

{e) An amount of transuranic {TRU} wastes
containing one miilion curies of alpha-
amitting transuranic radionuclides with haif-
lives grealer than 20 years.

Nots 2: Refease Limits for Specific
Disposal Systems. To develop Release Limits
for a particular disposal system, the
quantities in Table 1 shail 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:

(2] If a particular disposal system .
cortained the high-lavel wastes from 50.000
MTIIM, 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 aipha-
smitting transuranic wastes, the Relesse
Limits {or that system would be the quantities
{n Table 1 multiplied by three {three million
curies divided by one million curies).

{c} If a particular disposal system
contained bath the high-level wastes from
50.000 MTHM cnd $ million curies of alpha-
emitting transuranic wastes, tha Release
Limits for that system would be the quantities
in Table 1 multiplied by 58: )

50.000 MTHM
1.000 MTHM

8.000.000 curies TRU
-+ -
1.000.000 curies TRU

58

Note 3: Adjustments for Reactor Fueis with
Different Burnup. For disposai systems
containing reactor fuels (or the high-level
wastes [rom resctor fueis} exposed 1o 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 shail be
multiplied by the ratio of 30.000 MWd/
MTHM divided by the fuel’s sctual average
burnup. except that a value of 5.000 MWd/
MTHM may be used when the aversge fuel
burnup is below 5.000 MWd/MTHM and a
value of 100.000 MWd/MTHM shall be used
when the average fuel bumnup is above
100,000 MWd/MTHM. This adjusted unit of
waste shall then be used in determining the
Relexse Limils for the disposal system.

For examplelif 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)
(3,000}

1.000 MTHM x =8,000 MTHM
If that dilpcul s&nem contained the high-

lavel wastes from 80.000 MTHM (with an
average burnup of 3.000 MWd/MTHM), then
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the Release Limits for that system would be
the quantities in Table 1 muitipiied by tem:

80.000 MTHM
6000 MTHM

=10

. which is the same az

83000 MTHM
1.000 MTHM %

{3.000 MWd/MTHM)}
(30.000 MWd/MTHM]

=10

Note & Treatment of Fractionated High
Leve] Wostes In some cases. a high-level
waste stream from reprocessing spent
nuclear fuel may have been (or will be}
separated into two ar more high-level waste
components destined for different disposal
systems. In such cases, the implementing
agency may allocate the Relzase Limit
muitiplier (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 disposail 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 & Treatment of Wastes with Peorly
Known Burnups or Original MTHM. In some
cases, the records associated with particulae
high-level waste streams may not be
adequate to aczurately determine the original
metric tons of heavy metal in the reactor fuet
that created the waste, or to determine the
average burnup that the fuel was exposed to.
If the uncertainties are such tha! the ariginai
amount of heavy metal or the average fuel
bumup for particular high-ievel waste
sireams cannot be quantified. the units of
waste derived from {a) and (b} of Note 1 shail
na longer be used. Instead. the uniis of waste
defined in (c} and (d} of Note 1 shail be used
for such high-leve) waste streams. If the
uncertainties in soch mdormation allow »
range of values to be associated with the
origina amount of heavy metal or the
average fusl burmup. then the calcuiations
described in previqus Notes will be
conducied using the values that result in the
smallest Releass Limits, excapt that the
Release Limits need not be smaller than
those that wouild be calculated using the units
of waste defined in {c] and {d} of Note *.

Note & Uses of Reieose Limits 0
Determine Compiionce with 191,13 Oncs
release limits for a particular disposal system
have been determined in accordance with
Nates t thraugh S, these release limits sheil
he used to determine compliance with the
requirements of 191.13 as {ollows. In cases
where a mixture of radionuclides is projected
to be released to the accessibie environment,
the limiting values shall be determined as
foilows: Fur each radionuclide in the mixture,
determine the ratia between the cumulative
release quantity projected over 10.000 years
arz. e limit for that radionuclide as
determined from Tabie 1 and Notes 1 through
5. The sum of such ratios for il the
radionuclides in the mixture may not exceed
one with regard tg 191.13(a}{1) and may not
exceed ten with regard to 191.13{a){2).

For example. if radionuclides A, B, and C

. are projecied to be released in amonants Q,,

Qs and Q,, and if the applicable Release
Limits are RL,, RL,, and RL,, then the
camuiative relesses over 10,000 years shall
be limited so that the following reiationship
exiatee ~

& Q@ Q
— e — &1
Rl, RL, RL

Appendix B—Guidancs for .
Implementation of Subpart B

[Nots: The supplemental information in this
appendix is not an integral part of 40 CFR
Part 191, Therefore, the implementing
agencies are not hound to follow this
guidanca. However, it is included because it
describes the Agency’s assumptions
regarding the orplemrentation of Subpart B.
This appendix will appear in the Code of
Federal Regulationas.]

The Agency belisves that the implementing
agencies must determine compliance with
§3 191.13. 191.15, and 191.18 of Subpart B by
evaluating long-term predictions of disposal
system performance. Determining complianca
with § 191.13 will also involva predicting the
liketihcod of eveats and pracasses that may
disturb the disposal system. In making these
various predictions. it will be appropriate for
the implamenting agencies to make use of
rather complex computational modals,
anafytical theories, and prevalent expert
fudgment relevant ta the numerical
predictions. Substantial uncertainties are
likely to be encountered in making these
predictions. In fact. sole reliance on these
numerical predictions (o determine
compliance may not be appropriate: the
implemaenting agencies may choose io
supplement such predictions with qualitative
judgments as well. Becanse the procadures
for determining complianca with Subpart B
have not been formulated and tested yet, this
appendix to the rule indicates the Agency’s
assumptions regarding certain issues that
may arise when implementing §§ 19113,
191.15, and 191.18. Most of this guidancs
applies to any type of disposal system for the
wastes cavered by this rule. However,
several sections apply only to disposal in
mined geologic repositories and would be
inappropriate for other types of disposal
systems.

Consideration of Tota! Dispasal Systemn.
When predicting disposal system
performance. the Agency assumes that
ressonsble projections of the protection
expected from all of the engineered and
natural barriers of a disposal system will be
considered. Portions of the disposal system
should not be disregarded, even if projected

performance is uncertain, except for portions -

of the system that make negligible
contriburiony to the gverall isclation
providad by the disposal system.

Scope of Performonce Assessments.
Section 191.13 requires the impiementing
agencies to evaluate complianca through
performance assessments as defined in
§ 191.12(q). The Agency assumes that such
performance assessmants need not consider

categories of events or processes that are
sstimated to have less than one chance in
10.000 of cccurring over 10.000 years.
Furthermore, the performance assessments
need not evaluate in detaul the releases [ram
all events and processes astimated to have &
greater likeliood of occurrence. Some of
these avents 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 such omissions.

Compiiance with Section 191.12. Tha
Agency assumes that, whenever practicable.
the impiementing agency will assemble all of
the rasults of the performance assessments to
determine compliancs with § 191.13 inta &
“complementary cumulative distribution
function” that indicates the prabability of
exceeding various leveis of cumulative
release. When the uncertainties in
parameters are considered in a performance
assessinent, the affects of the uncertainties
considered can be incorporated into a single
such distribution function for each dizposal
system considered. The Agency assumes that
a disposal system can be considered to be in
compliance with § 191.13 if this single
distribution function meets the requirements
of § 191.13(a)

Compliance with Sectians 191.15 and
191.168. Whea the uncertainties in undisturbed
performmance of a disposal ;ystem are
considered, the implementing agenciss need
not require that a very large percantage of the
range of estimated radiation exposures or
radionuclide concentrations {all below limits
established in §§ 191.15 and 191.18,
regpectively. The Agency assumes that
compliance can be determined based upon
“best estimata’” predictions (e.g.. the mean or
the median of the appropriate distribution.
whichever is higher). -

Institutional Controls. To comply with
§ 191.14(a), the implamenting agency wiil
assume that gone of the active institutionsi
controls prevent or reduce radionuclide
reieases for more than 100 years after
disposal. However, the Federal Government
is committed to retaiming ownership of ail
disposal sites for spent nuclear fuel and high-
level and transuranic radioactive wastes and
will establish appropriate markers and
records, consistent with § 191.14{c). The
Agency assumes that, as long as such passive
institutional contro{s endure and are
understood. they: (1) can be eifective m
deterring systematic or persistent
exploitatian of these disposal sites; and (2)
can reduce the likelibood of inadvertent,
intermittent human intrusion to a degree to
be determined by the implementing agency.
Howwever, the Agency believes that passive
institutional cantrois can never be assumed
to eliminate the chance of inadvertent and
intermittent human inlrusion into these
disposal sites,

Consideration of [nadvertant Human
Intrusion into Geologic Repositories. The
thast speculative potential discuptions of a
mined geologic repository are those
sssociated with inadvertent human intrusion.
Some types of intrusion would have virtually
no affect on a repository’s containment of

-
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waste. On the other hand. it is possible to
conceive of intrusions (involving mde:prud
societa] lass of knowledge reg

radicactive wastes) that could result in m]u
disruptions that no ressonable repository
selection or design precautions could
alleviste. The Agency believes that the most
productive consideration of inadvertent
intrusion concerns those reslistic possibilities
that may be usefully mitigated by repository
design, sile selection. or use of passive
controls (although passive institutional
controls should not be assumed o completely
rule out the possibility of intrusion).
Therefore, inadvertent and intermittent
intrusion by exploratory drilling for resources
{other than any provided by the disposal
system ilseif] can be the most severe .
intrusion scenario sssumed by the
impiementing agencies. Furthermore, the
implementing agencies can sssuma that

passive institutionsl controls or the intrudery’
gwn exploratory procedures are adequate for
the intruders to soan detect, or be wamed of,
the incompatibility of the ares with their
activities. .

Frequency and Severity of Inadvertent
Humon [ntrusion into Ceologic Repositories.
The implementing agencies should consider
the effects of each particular disposal
system's site, design, and passive
institutional controls in judging the likelihood
and consequences of such inadverteat
sxploratory drilling. However, the Ageacy
sssumes that the likelihood of such
inadvertent and intermitlent driiling nced not
be taken to be greater than 30 boreholes per
square kilometer of reposilory area per 10,000
years {or geologic repositories in proximity to
sedimentary rock formations. or more than 3
boreholes per square kilometer per 10.000
yeacs [or repasitories ia other geclogic

formations. Furthermore, the Agency assumes
that the consequences of such inadvertent
drilling need not be sssumed to be more
severs than: {1) Direct release 0 the land
surface of all the ground water in the
repository horizon that would promptly flow
through the newly created borehols to the
surface due to natural lithostatic pressure—ar
{if pumping would be required lo raise wailer
to the surface] relcase of 200 cubic meters of
ground water pumped to the surface if that
much water is readily available to be
pumped: and (2] creation of & ground water
flow path with a permeability typical of &
borehole filled by the soil or gravel that
would normally settle into an open hole over
time—not the permeability of & carefully
sealad borzhola.

[FR Doc. 85-20331 Filed 9-18-8% £:4S amj
PLLUNG COOK $560-40-18
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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 Nuciear 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
Qffice of. Nuclear Regulatory Research

Enclosure: As stated

12/10/85 1 CONG LTR RULEMAKING MATERIALS
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R S UNITED STATES . -
& * NUCLEAR REGULATORY COMMISsion  C¥S? Dircks
- WASHINGTON, D.C. 20555
g .° Rehm
% f Stello
? xunt November 27, 1985 gg:gg;"gham
OFFICE QF THE . ) KE"‘, SP
SECRETARY - Fehringer, }MSS
(Prichard, RES
. Philips
MEMORANDUM FOR: wWilliam J. Dircks
Executive Director for rations
FROM: Samuel J. Chilk, Secr
SUBJECT: STAFF REQUIREMENTS - NGQTA{ION VOTE ON

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

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

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

The letter haslbeen forwarded to the Chairman for his
signature.

In addition, EDO is directed to submit to the Commissicn the
rulemaking package which conforms 10 CFR Part 60 with the EPA
Standard. The Commission alsoc 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
adeguate flexibility exists in the standards for their
implementation. 1In 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 Ji1. 200

Date. .13 A4 L

-

Tims. ... ~=ﬁfem-.-n
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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 STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

CHAIRMAN

The Honorable Lee Thomas
Administrator

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

Cear 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 radicactive 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
regquirements. EPA could then delete these regquirements or
make them applicable only to facilities nct licensed by the
NRC, eliminating any potential problems of jurisdictiocnal
overlap.

The NRC staff recently reported to the Commission several
proposed changes to Part 60 which have been wcrked out by the
NRC and EPA staff (text enclosed). Consistent with the
provisions of the Administrative Procedure Act, the Commission

R 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 Ccmmzssxon within 120
days.

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

Sincerely,

Nunzio J. Palladino

Encleosure:
Proposed changes to
10 CFR Part 60 °



EPA ASSURANCE REQUIREMENTS AND
PROPOSED CHANGES TO PART &0

1.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 fsolation 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. B “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 d1§posa1 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 860 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 isglation characteristics of a repesitory. 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 inadeguate engineersd barriers. However, in the definition of
"unanticipated events and processes,” Part 60 expressly contemplates that,

in assessing human intrusfon scenarios, the Commission would assume that
“institutions are able to assess risk and to take remedial action at a level
of social organization and technological competence equivaient to, or superior
to, that which was applied in initiating the processes or svents concerned"
(emphasis added). Therefore, it might appear at first blush that Part 60 is
at odds with the draft EPA standards.




2.a. EPA Assurance Requirement:

(b) Disposal systems shall be monitored after disposal to detect any
substantial and detrimental deviations from expected performance. This
monitoring shall be done with techniques that do not jeopardize the fsolation
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 monftoring 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 meonitoring in or near a repository
after closure could degrade repository performance. The type of monitoring
envisioned by EPA does not invelve 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 gbtained in the performance confirmation program
which Part 60 now requires to be continued until permanent closure. The NRC
therefore proposes tc require monitoring as an extension of performance -
confirmation, as appropriate, when such monitoring can be conducted without
degrading repository performance.

¢. Proposed Changes to Part 60:

Add to §60.21(c) a new 1 (3) as follows:

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

Renumber the current § (38) through (15) accordingly.
Revise §60.51(a)(1l) to read:

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

(1) identify those parameters that will be monitored;

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

(ii1) discuss the length of time over which esach 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 lpcatfon.

b. Discussion:

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



S5.a. EPA Assurance Reguirement:

(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. Discussicn:

Part 60 contains provisions equivalent to this assurance requirement in
§60.122(c)(17), (18) and (13). Part 60 does not, however, address "a °*
significant concentration of any material 'that is not widely available from
other sources.” .

It {s possible that the economic value of materials could change in the future
in a way which might attract future exploration or development detrimental %o
regositery performance. The NRC proposes to add an additional potentially
adverse condition to Part 60 related to significant concentrations of material
that is not widely available from other sources. As with the other potentially
adverse conditions, the presence of such a condition would require an
evaluation of the effect of the condition on repository performance as

* specified in §60.122{a)(2)(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.)

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

(18) The presénce 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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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 28134). 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 38068).

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.

“ ENCLOSTRE E

12/10/85 | 1 REGU ANALYSIS RULEMAKING MATER



CONSEQUENCE o

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 repositcries.

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 RADIQACTIVE WASTE REPOSITORY

The Nuclear Regulatory Commissidn is proposing to amend its requirements
which will govern the construction and operation by the Department of Energy

of geclogic 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 materia1s 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 10,060 years following closure.

ENCLOSURE



In addition, the Commission is proposing to incorporate directly into its -
regulation the substantive requirements of othgr parts of the EPA's
environmental standards--modified, as necessary, to conform wiih 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 2 license to permit repository closure;
4) termination of a license;

5) purpose and nature of find%ngs necessary to assure compliance with

EPA and NRC requirements;

€) overall performance objectives for a geologic repository after

- permanent closure;

7) performanée of particular barriers to prevent the release of

radioactive material after permanent closure of a repasitory;

8) dinstitutional 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
requlations 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.
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LINE IN-LINE OUT

[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. 202la and 5851); sec. 102,
Pub. L. 91-190, 83 Stat. 853 (42 y.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. 16lo, 68 Stat. 950, as amended (42
U.s.C. 2201(0)).

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) [F]the atmosphere, (2) [the] land
surfaces, (3) surface waters, (4) oceans, and (5) [the-pertien] all of the
Tithosphere that is [eugside] beyond the controlled area.

» * * < *
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LINE IN-LINE QUT

"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.

* * -* ‘* s

“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.

» * * k4 *

"Controlled area" [meams-a-surface-locaiiony-ia-be-marked-by-suitable
mORUMentsSy-axtanding-Rorizontatiy-ne-more-than-10-kilometers-in-any-divection
frem-the-outer-bedndary-of-the-underground-faei+ityy-and-the-underiying
subsurfacey-whRich-area-has-been-commitied-to~dse-a5-a-9e0+egie~-repasitony-and
feem-which-incompatible-aetivities-would-be-restricted-following-permanent
elosurer] means: (1) a surface location, to be identified by
passive institutional controls, that enccmpasses no more than 100 square
kilometers and extends horizontally no more than five kilometers in any
‘ direction from the cuter 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
requlations reqarding land or resaurce use, and (4) other methods of preserving
knowledge about the location, design, and contents of a disposal system.

> * * * *




LINE IN-LINE OUT

"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
Qymoed'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 [ groundwaters
identified in accordance with the Environmental Protection Agency's
Ground-Water Protection Strataqy oublished in Auqust 1984 that: (1) are within
the controlled area encompassing a disposal system cr 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.
* * * » k 4

"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.
* * » _* ”*




LINE IN-LINE OUT

"Uranium fuel cycle" means the operations of milling of uranium ore,

chemical conversicn 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 enerqy, but excludes mining operations, operations at waste
disposal sites, transportation of any radioactive material in support of these
qggratfons, and the reuse of recovered non-uranium special nuclear and

by-product materials from the cycle.
Y » *. * k]

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) * * *

(ﬁ)* * *

(C) An evaluation of the performance of the proposed geclogic 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 occurrehce 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.
Yo * Yo * : *

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

monitoring of the geglogic repository.

* * * ’ * *
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4, Section 60.51 is amended by revising paragraph (a)(l) 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 aver which each parameter should be

monitored to adequately confirm the expected performance of the repository.
Y * * s *

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 perfaormance 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 cobjectives 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 detarmine compliance may not be appropriate. In reaching a
determination of reasonable assurance, the Commission may supplement numerical
anaIy;es with qualitative judgments including, for example, consideration of
the degree of diversity or redundancy among the multiple barriers of a specific

repository.

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

§60.111 Performance of the gaologic 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{;-rad#aé#en-expesures-aad-radiat#en
}evedsy-and-releases-of-wadigative-materials-to-drrestricted-areass-witi-as
atl-times-be-maintained-within-the-Iimiss-specified-in-Rart-20-9f-this-chapter
and-sueh-generatly-appricable-envivenmental-standards-for-radioaectivity-as-may
Rave-been-established-by-the-Envirermental-Protection-Ageneys ]

(1) The annual dose eguivalent to any member of the public outside the
geclogic repository operations area, resulting from the combination of (i)
discharges of radicactive 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 aother critical organ.

(2) Radiation exposures and radiation levels, and releases of radjocactive
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 repasitory
after permanent closurse.

The geologic setting shall be selected and the engineered barrier system
and the shafts, boreholes and their seals shall be designed [%e-assure-éhat
releases-of-radigactive-nateriats-to-tha-aceess+bie-environment-£fotiowing

sermaneni-elesure-confarm-£a~-such-generatiy-appiicable-anvivormentat-standards
as-may-have-been-established-by-the-Eavivonmentat-Rrotection-Ageney-with
respeei-t9-beth-antieipated-precesses-and-events-and-unanticipated-processes
aRd-a¥enisy ]
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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 §860.115,

(2) Have a likelihood of less than ane chance in 1,000 of exceeding ten
times the quantities calculated in accordance with §60.115.

(b) So that for 1,000 vears after permanent closure, and in the absence of
unanticipated processes and avents, 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 froh 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 gqroundwater 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 eguivalent 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 geo1ogic 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)(1l) 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.

»* * . k4 ¥* b

(b) A* J %* .

(1) [Any-generalliy-applicable-envirenmental-standard-for-radioactivity
established-By-the-Envimonmental-Protection-Ageneyr] The overall system
performance objectives of §60.112.

* »* * * »*

(d) Notwithstanding the provisions of paraqraph (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 contral.

- 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 vears 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 satting.

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 QVERALL 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 = = - < = < < = < < = 2+ o = = - - - 100
CarbonN=14 = = = = = = = = = 2 c c o o = o 2 2= = a « == 100
Cesium=135 0P 137 = = = « = o @ w a « = = v 2 =« « = = = = 1000
lodine=129 = = = = = = = - e e m e e e eaaaae 100
Neptunium=237 = = = = = = = @ = = = = = = « =« = = = = = « 100
Plutonium-238, 239, 240 Qr 242 = = = = = = = = = = = =~ = = 100
RAAiUM=226 = = = = = = = = = = = = = = = © = « = = =~ = = « 100
Strontium=90 = « = = = = o = = o o o o = v o = = o = = - 1000
Technetium=99 = = = = = = = = = = = = = = = = = = = ~ = = 10000
Thorium=230 or 232 = = = = = = = = = = = = = = = = = = = = 10
- Tin=126 = = = = = = = = 2 2 o = = = o = 2 = = = s 22 1000
* Uranium-233, 234, 235, 236 OrF 238 = = = = < « = « = = « = 100
Any other alpha-emitting radionuclide
with a half-l1ife greater than 20 vears = = = = = = - - - 100

Any other radionuclide with a half-life greater
than 20 years that does not emit alpha particles - - - - 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 radjcactive 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 jdentified 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 (j.e., gamma or
beta-emitters with half-1ives 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 guantities 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 gquantities in Table 1 myltiplied by three (three milljon 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 gquantities in Table 1 multiplied by
55:

50,000 MTHM 5,000,000 curies TRU
----------- + cCoseeseccenenanneeow = 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 wastaes 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
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disposal system would be:

(30,000 MWd/MTHM)
1,000 MTHM X ==emceccccmemmaa= = 6,000 MTHM

( 5,000 MWd/MTHM)

[f 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

6,000 MTHM
which is the same as:
60,000 MTHM ( 5,000 MWd/MTHM)

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
ane 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 tg9 accurately determine the originél metric tons of heavy
metal in the reactor fuel that created the waste, or to detarmine the average
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burnup that the fuel was exposed to. If the uncertainties are such that the

griginal 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.

NOTE 6: Use of Release Limits to Determine Compliance with §60.112(a).
Once release limits for a particular system have been determined in acccrdance

with Notes 1 through 5, these release limits shall te used to determine

compliance with the requirements of §60.112(a) as follicws. 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 %he ratio between the cumulative release

quantity orojected aver 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The suh of such raties for all

the radicnuclides in the mixture may not exceed one with regard to
§60.112(a)(1) and may not exceed ten with regard to §60.112(3)(2).

For example, if radionuclides A, B, and C are projected %o be released in
amounts Q.. Q,, and Q., and if the applicable Release Limits are RL,. RL,. and
ELC, then the cumulative releases over 10,000 years shall be limited sg that

the‘fol1owing relationship exists:

o, 0 Q

e e N

RLa RLb RLC

(1N
—
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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.
»* Y k E 2 : s
(C) * »* >
(18) The presence of significant concentratiaons of any naturally-occurring

materijal that is not reasonably available from other sources.
* * %* * o

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
terminaticn of a license.

Dated at Washington, D.C. this day of 1986.

For the Nuclear Regu1atory Commission.

Samuel J. Chilk,
Secretary of the Commissian
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Dear Dr. Palladino: (Bgurz 2 '3"-'!-'-E-‘-3-3°:~ S

SUBJECT: ADDITIONAL ACRS COMMENTS ON EPA STANDARDS FOR A HIGH-LEVEL
RADIOACTIVE WASTE REPQSITORY

Ouring its 307th meeting, November 7-9, 1985, the Advisory Committee on
Reactor Safeguards met with members of the NRC Staff znd the Environe
mental Protection Agency (EPA) for additional discussions on the nature
and implementation of the EPA Standards for a High-Level Radicactive
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 Come
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, 198%.

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. Detarmination 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 186,
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 fitself 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-
jties. Although we understand that time constraints did not permit
the EPA Staff to correct these deficiencies, thay 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.

ZlCLosyey
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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 probabilistie
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 {ssues and information needs.

. Additional comments by ACRS Members Harold W. Lewfs and Dade W. Moeller
are presented below.

Qos00 10

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 likel{-
hood of detection. It §s that that drives the dependence on models and
calculations.

I know of ng 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 usas cost/ben-
efit analysis with any reascnable 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 radiocactive efflyents
from coal burning, the only viable altarnative 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 dirsction 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 percefved risk and actual risk is so high. That seems to
be what has put us in this position, but 1t is still the responsibility
of scientific advisors to remain raticnal and to deal with real risk.
That §s extraordinarily small here.

Additional Remarks by ACRS Member Dade W. Moeller

I recognize that many of the issues assocfated with the EPA Standards
are controversial and subject to a range of interpretations., A primary
example {s 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. [ understand that the CIRRPC would be receptive to such a
request. ‘



