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Subject:

The Commissioners

Victor Stello, Jr. Acting Executive Director for Operations

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

Category: This paper involves a minor policy question.

Purpose: It 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 1L1W
Geologic Repositories.

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

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

Discussion: In preparing the proposed amendments, the staff has tried to
address the concerns expressed by the Advisory Committee on Reactor
Safeguards (ACRS) regarding the implementation of the EPA standard
in a licensing context.2 Two of the concerns of the ACRS deserve
additional discussion here. First, the ACRS has stated that the
level of risk allowed by the EPA HLW standards is much lower than
that allowed by other standards for radiological and
non-radiological hazards. However, 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 low 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 likely can be found
for which repository performance can be demonstrated to be in
compliance with EPA HLW standards using analytical techniques 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 regarding its ability to implement the
EPA standards in the enclosed draft Federal Register notice,
including additional discussion of the relationshipbetween 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
Waste Management to discuss these
accordance with the directions to

with the ACRS Subcommittee on
proposed amendments to Part 60 in
the staff contained in the staff

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

2Memorandum 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 EPA'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 radioactivity as may have been
established by the Environmental Protection Agency" with the
specific limits promulgated by EPA, (5) Incorporation of provisions
of the "assurance requirements" where appropriate, (6) Adding the
individual dose limits which are found in the standard and (7)
Incorporating the special sources of groundwater protection
requirements which are found in the standard.

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

Recommendations: That the Commission:

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

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

3. Note:

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

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

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

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

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

f. A regulatory analysis is presented in Enclosure E.



.The Commissioners 5

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

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

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

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

Victor Stello ,r.
Acting Executive Director
for Operations

Enclosures: -. I' s '
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



6

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

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

DISTRIBUTION:
Commissioners
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NUCLEAR REGULATORY COMMISSION

10 CFR Part 60

Disposal of High-Level Radioactive Wastes in Geologic Repositories;

Conforming Amendments

AGENCY: Nuclear Regulatory Commission.

ACTION: Proposed rule.

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

regulations for disposal of high-level radioactive wastes in geologic

repositories. The amendments are necessary to conform existing NRC regulations

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

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

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

requirements of the environmental standards and make several changes in the

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

of the NRC regulations.

DATE: Comment period expires . Comments received after this

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

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

date.

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

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

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

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

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

Washington, DC.

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

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

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

SUPPLEMENTARY INFORMATION:

Background

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

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

applicable standards for protection of the general environment from offsits

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

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

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

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

standards promulgated by [EPA]."

The Nuclear Regulatory Commission has previously published rules (10 CFR

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

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

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

interpretations and analyses which the Commission considers to be appropriate

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

Commission's regulations which are considered appropriate to maintain

consistency with the standards promulgated by EPA.

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

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

Commission structured its regulations to be compatible with those draft

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

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

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

available in the NRC Public Document Room.) Since many of the general features
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of the "working drafts" remain present in the final standards, Part 60 is

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

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

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

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

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

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

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

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

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

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

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

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

standards or in the environmental protection they afford.

The EPA standards specify certain limits on radiation exposures and

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

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

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

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

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

observations regarding the manner in which the Commission intends to apply the

EPA standards in its licensing proceedings. Section III describes additional

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

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

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

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

is proposing to add substantially equivalent provisions to its regulations.

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

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

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

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

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

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

The limits established by EPA for the period of repository operations

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

include "containment requirements" (limits on cumulative releases of

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

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

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

following paragraphs.

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

repository operations are virtually identical to the standards previously

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

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

demonstrate, through analyses of anticipated facility performance, that the

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

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

of radionuclides and resulting doses during operations are amenable to

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

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

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

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

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

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

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

already subject to the provisions of §60.111.

*It should be noted that a potential ambiguity exists in this section of EPA's
HLW standards and in EPA's uranium fuel cycle standards. Both standards limit
the annual dose equivalent to any member of the public to "25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to any other critical
organ" (emphasis added). The Commission has always interpreted these limits as
if the word "and" were replaced by "or." Thus, the Commission would not
consider it acceptable to allow an annual dose equivalent of 25 millirems to
the whole body and an additional 25 millirems to any other organ. The
Commission will continue to implement these limits as it has in the past, but
will encourage EPA to clarify the wording quoted above.
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Postclosure standards. The EPA postclosure standards are all expressed
in terms of a "reasonable expectation" of meeting specified levels of
performance. EPA explained that it selected this term because "'reasonable
assurance' has come to be associated with a level of confidence that may not
be appropriate for the very long-term analytical projections that are called
for by 191.13." The Commission is sensitive to the need to account for the
uncertainties involved in predicting performance over 10,000 years, and the
difficulties as well as the importance of doing so. The Commission has
attempted to address this concern in the existing language of §60.101(a)(2).
That section requires a finding of reasonable assurance, "making allowance for
the time period, hazards, and uncertainties involved, that the outcome will be
in conformance" with the relevant criteria. Rather than adopt an additional
concept such as "reasonable expectation," the Commission proposes to add
additional explanatory text, derived from EPA's wording, to its existing
discussion of reasonable assurance. This text will make clear the
Commission's belief that its concept of reasonable assurance, although
somewhat different from previous usage in reactor licensing, is appropriate
for evaluations of repository performance where long-term issues and
substantial uncertainties are inherent in projections of repository performance.
The Commission-considers that the level of confidence associated with its
concept of reasonable assurance is the same as that sought by EPA in the use
of the term "reasonable expectation."

In the case of the individual protection requirements (40 CFR 191.15), the
standards limit the annual dose equivalent to any member of the public in the
accessible environment. A new provision in section 60.112(b) is proposed that
would include the dose limits established by EPA as well as the additional
specifications, which the Commission finds to be reasonable, with regard to
consideration of all pathways Including consumption of drinking water from a
"significant source of ground water," as defined by EPA.

The EPA standards require that the individual protection requirements be
achieved only for "undisturbed performance" of a geologic repository ("disposal
system" in EPA's terminology). The proposed amendment to Part 60 makes no
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reference to "undisturbed performance." Instead, it provides that the standard

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

Commission considers the concepts of undisturbed performance and the absence of

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

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

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

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

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

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

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

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

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

duplicative language, the Commission prefers to retain its own established

terms.

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

instrumental in achieving compliance with both the individual protection

requirements and the groundwater protection requirements discussed below. The

Commission notes that the existing provisions of Part 60 require the

engineered barriers of a repository to achieve their containment and release

rate performance objectives "assuming anticipated processes and events."

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

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

barriers must be designed.

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

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

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

geologic repository. This area extends for five kilometers beyond the

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

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

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

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

The containment requirements (40 CFR 191.13) restrict the total amount of
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radioactive material released to the environment for 10,000 years following
permanent closure of a repository. EPA provides a table listing release

limits for the significant radionuci ides present in HLW or spent fuel. The

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

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

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

number of population health effects. The standard further specifies different

release limits for releases with differing likelihoods of occurrence. The

Commission is proposing to incorporate these requirements as a new performance

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

release limits.

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

designed to provide a reasonable expectation - "based on performance

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

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

the reference to performance assessments. Part 60 already requires analyses

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

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

the EPA standards.

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

estimating the cumulative releases caused by all significant processes and

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

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

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

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

licensing proceeding will include probability distribution functions for the

consequences from anticipated and unanticipated processes and events. Further

information concerning the Commission's plans for assessing repository

performance is contained in Section II of this notice.
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II. Additional Comments on Implementation of the EPA Standards

Four sections of the EPA standards contain numerical requirements for

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

post-closure individual and groundwater protection requirements and containment

requirements restricting the total amount of radionuclides projected to be

released to the environment after repository closure. The discussion of

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

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

implementation of each of these sections are presented in the following

paragraphs.

Standards for repository operations. As discussed previously, the

standards for repository operations are virtually identical to the standards

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

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

demonstrate, through analyses of anticipated facility performance, that the

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

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

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

Individual and groundwater protection requirements. The individual and

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

after permanent closure of a repository. Monitoring is not practical for this

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

compliance with these requirements through analyses of projected repository

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

choose to calculate the expected concentrations of radionuclides in certain

groundwaters potentially useable by humans in the future. Such calculations

would include projections of waste package and engineered barrier performance

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

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

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

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

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

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

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

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

preventing contamination of the groundwaters of concern.

If DOE chooses to calculate the expected concentrations of radionuclides

in groundwaters, rather than to rely on containment by engineered barriers, it

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

future. The individual protection requirements limit the annual dose

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

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

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

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

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

maximally exposed individual and the pathways by which hemight be exposed to

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

basis.

The individual protection requirements also necessitate assumptions about

the dietary patterns and other potential modes of ingestion of radionuclides

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

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

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

aquifer).

Both the individual and groundwater protection requirements are applicable

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

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

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

require a demonstration of compliance with these requirements assuming the

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

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

Containment requirements.. The containment requirements are applicable for

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

performance rather than by monitoring. The containment requirements call for

significantly different analyses than those discussed above. This section of

the EPA standards restricts the total amount of radioactive material released

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

This section further specifies different release limits for releases with

differing likelihoods of occurrence. Notwithstanding the quantitative

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

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

be implemented using the licensing procedures of 10 CFR Parts 2 and 50.

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

ambiguity in the application of the probabilistic conditions.

As the Commission emphasized when the technical criteria for geologic

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

distinct elements underlying a finding that a proposed facility satisfies the

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

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

quantity of radioactive material that may be released to the accessible

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

include numerical requirements for the probabilities of exceeding certain

levels of release.

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

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

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

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

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

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

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

uncertainties can be accommodated within the licensing process only if a

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

performance objective will be achieved.

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

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

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

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

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

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

consideration of the degree of diversity or redundancy among the multiple

barriers of a specific repository.

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

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

systematic and thorough analysis of potential releases and the Commission will

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

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

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

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

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

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

satisfied that the performance assessment is sufficiently conservative, and its

limitations are sufficiently well understood, that the actual performance of

the geologic repository will be within predicted limits.

The Commission will evaluate compliance with the containment requirements

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

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

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

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

combine these estimates into an overall probability distribution displaying the

likelihood that the amount of radioactive material released to the environment

will exceed specified values. The Commission anticipates that the overall

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

Amount of Radioactive
Material Released

Figure 1. Illustrative "Complementary Cumulative Distribution Function."

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

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

in Figure 2.

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

10 1\ *____I~~~~~~~~~~~~ 4.

1.0 10,
Multiples of EPA
Release Limits

Figure 2. Graphic Representation of EPA Containment Requirements.

In Figure 24 releases which exceed the value specified in the EPA

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

in ten (over 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.



13

In constructing a probability distribution of the type illustrated above,

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

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

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

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

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

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

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

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

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

factored into the evaluation, including determination of such probabilities

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

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

groundwater protection requirements, only "anticipated" processes and events

need be considered as discussed previously.) -

The Commission will require an extensive and thorough identification of

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

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

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

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

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

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

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

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

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

distribution of cumulative release significantly, need not receive further

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

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

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

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

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

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

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

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

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

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

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

calculational uncertainties. Various methods may be used to accommodate such

uncertainties including, for example, numerical estimates of uncertainties

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

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

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

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

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

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

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

these numerical predictions to determine compliance may not be appropriate;

the implementing agencies may choose to supplement such predictions with

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

various parties to a licensing proceeding will have significantly different

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

differing views may result in presentation of widely different estimates of'

repository performance.

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

permissible method for dealing with the uncertainties reflected in the record

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

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

the predicted performance would still satisfy the containment requirements

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

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

from finding, with reasonable assurance, that repository performance would

conform to the EPA standard. After carefully evaluating the relevant

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

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

alternative methods are available to DOE for treatment of uncertainties when

making its demonstration of reasonable assurance of compliance with the

provisions of Part 60.

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

repository performance might be found to be inadequate if substantial

uncertainties are present. In that case, notwithstanding the apparent

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

it lacked the necessary reasonable assurance, considering the uncertainties

involved, that the performance would meet the containment requirements.

Because uncertainties are so important in analyses of repository

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

Commission emphasizes the importance of efforts being undertaken to foster a

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

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

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

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

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

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

engaged, under an interagency procedural agreement, in ongoing technical

discussions on matters that pertain to licensing requirements; these discussions

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

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

staff is also issuing staff technical positions on specific methods of

analysis that would be acceptable for evaluating compliance with Part 60

technical criteria and performance objectives. As Issues mature, the

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

resolution of issues where a licensing proceeding might otherwise encounter

difficulties due to ambiguity regarding acceptable assessment methods.

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

imperfect. It is therefore essential that every effort be made by DOE - and

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

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

evidence which it may submit.
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III. EPA Assurance Requirements

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

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

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

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

regulations. The Commission viewed the assurance requirements as matters of

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

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

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

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

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

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

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

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

under the circumstances.

EPA Assurance Requirement 40 CFR 191.14(a). Active institutional
controls over disposal sites should be maintained for as long a period
of time as is practicable after disposal; however, performance
assessments that assess isolation of the wastes from the accessible
environment shall not consider any contributions from active
institutional controls for more than 100 years after disposal.

Analysis and Proposed Changes. The Commission's existing provisions

(§60.52) related to license termination will determine the length of time for

which institutional controls should be maintained, and there is therefore no

need to alter Part 60 to reflect this part of the assurance requirement.

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

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

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

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

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

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

Part 60 expressly contemplates that, in assessing human intrusion scenarios,
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the Commission would assume that "institutions are able to assess risk and to

take remedial action at a level of social organization and technological

competence equivalent to, or superior to, that which was applied in initiating

the processes or events concerned" (emphasis added). Therefore, it might

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

requirement.

Although both theEPA regulation and Part 60 refer'to "remedial action,"

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

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

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

Commission agrees that such a capability should not be relied upon. The extent

to which corrective action may be taken after an unanticipated intrusion occurs

is an entirely different matter. The Commission may wish to consider, for

example, the extent to which the application of the limited societal response

capability assumed by the rule' (e.g., sealing boreholes consistent with current

petroleum industry practice) could reduce the likelihood of releases exceeding

the values specified in the containment requirements or could eliminate certain

hypothetical scenarios such as systematic and persistent Intrusions into a

site.

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

definition's of "active" and "passive" institutional controls, as well as the

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

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

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

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

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

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

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

parameters related to geologic repository performance) are relevant to

assessing the likelihood and consequences of processes and events affecting the

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

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

with the thrust of the EPA position.
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EPA Assurance Requirement 40 CFR 191.14(b). Disposal systems shall be
monitored after disposal to detect substantial and detrimental deviations
from expected performance. This monitoring shall be done with techniques
that do not jeopardize the isolation of the wastes and shall be conducted
until there are no significant concerns to be addressed by further
monitoring.

Analysis and Proposed Changes. Part 60 currently requires DOE to carry

out a performance confirmation program which is to continue until repository

closure. Part 60 does not now require monitoring after repository closure

because of the likelihood that post-closure monitoring of the underground

facility would degrade repository performance. The Commission recognizes,

however, that monitoring such parameters as regional groundwater flow

characteristics may, in some cases, provide desirable information beyond that

which would be obtained in the performance confirmation program, and the

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

without adversely affecting repository performance.

The proposed requirement for post-permanent closure monitoring requires

that such monitoring be continued until termination of a license. The

Commission intends that a repository license not be terminated until such

time as the Commission is convinced that there is no significant additional

information to be obtained from such monitoring which would be material to a

finding of reasonable assurance that long-term repository performance would be

in accordance with the established performance objectives.

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

with respect to post-closure monitoring. First, a new section (§60.144) would

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

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

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

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

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

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

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

permanent closure (§60.51(a)).
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EPA Assurance Requirement 40 CFR 191.14(c). Disposal sites shall be
designated by the most permanent markers, records, and other passive
institutional controls practicable to indicate the dangers of the wastes
and their location.

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

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

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

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

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

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

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

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

Analysis and Proposed Changes. This is another provision that is already

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

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

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

both engineered and natural.

Questions might arise regarding the types of engineered or natural

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

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

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

that prevents or substantially delays movement of water or radionuclides"

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

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

confirm its commitment to a multiple barrier approach as contemplated by

Section 121(b)(1)(B) of the Nuclear Waste Policy Act.



EPA Assurance Requirement 40 CFR 191.14(e). Places where there has been
mining for resources, or where there is a reasonable expectation of
exploration for scarce or easily accessible resources, or where there is a
significant concentration of any material that is not widely available
from other sources, should be avoided in selecting disposal sites.
Resources to be considered shall include minerals, petroleum or natural
gas, valuable geologic formations, and ground waters that are either
irreplaceable because there is no reasonable alternative source of
drinking water available for substantial populations or that are vital to
the preservation of unique and sensitive ecosystems. Such places shall
not be used for disposal of the wastes covered by this Part [40 CFR Part
191] unless the favorable characteristics of such places compensate for
their greater likelihood of being disturbed in the future.

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

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

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

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

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

concentrated materials evaluated in the context of the licensing proceeding.

It is, after all, quite possible that the economic value of materials could

change in the. future in a way which might attract future exploration or

development detrimental to repository performance. By adding an additional

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

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

evaluate the effect thereof on repository performance, as specified in

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

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

repository, provided that the conditions have been evaluated and demonstrated

not to compromise performance.

EPA Assurance Requirement 40 CFR 191.14(f). Disposal systems shall be
selected so that removal of most of the wastes is not precluded for a
reasonable period of time after disposal.



21

Analysis and Proposed Changes. The Commission understands that the

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

disposal concepts such as deep well injection for which it would be virtually

impossible to remove or recover wastes regardless of the time and resources

employed. (This provision is thus significantly different from the

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

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

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

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

repository would therefore meet this assurance requirement, and no further

statements on the subject in Part 60 are indicated.

Petition for Rulemaking.

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

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

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

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

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

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

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

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

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

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

would be particularly interested in comments addressed to the respective

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

Nevada and Minnesota.

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

comments regarding the assurance requirements that were received during the

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

the Commission's public document room.,



-

22

IV. Section by Section Analysis of Proposed Conforming Amendments

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

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

within Part 60 all the substantive requirements of the environmental standards

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

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

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

§60.1 Purpose and scope.

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

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

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

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

standards apply to other disposal methods and certain other types of

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

notes that any regulations developed in the future for alternative disposal

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

of the EPA standards.

§60.2 Definitions.

New definitions of several terms are proposed for incorporation within

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

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

are:

1) Active institutional control

2) Community water system

3) Passive institutional control

4) Significant source of groundwater

5) Special source of groundwater

6) Transmissivity

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

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

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

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

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

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

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

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

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

radioactive wastes."

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

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

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

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

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

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

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

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

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

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

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

consultation with the NRC staff, represents an appropriate limitation.

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

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

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

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

account in determining whether releases of radionuclides to the accessible

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

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

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

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

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

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

little effect on achievement of the containment requirements inasmuch as

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

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

anticipate that the limitation will make it impracticable to achieve a

demonstration of compliance with the groundwater travel time performance

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

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

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

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

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

represents no important change.

The proposed reduction in the maximum allowable extent of the controlled

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

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

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

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

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

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

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

objective concerns travel time from the edge of the disturbed zone rather

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

disturbed zone for the purpose of determining the groundwater travel time

since the physical and chemical processes which isolate the wastes are

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

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

by those wastes." Ibid.

One potential type of effect which could alter local groundwater flow

conditions is thermal buoyancy of groundwater. Because buoyancy effects could

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

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

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

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

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

Commission recognizes that such effects can be modeled with well developed

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

disturbed zone concept was developed. Any contrary implication in our

statement of considerations at the time the technical criteria were issued

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

developing Generic Technical Positions discussing the disturbed zone and

groundwater travel time. These technical positions will be publicly available

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

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

Four other terms defined by EPA deserve additional discussion here.

The EPA standards contain a definition of the term "transuranic

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

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

a geologic repository licensed under Part 60 - including transuranic

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

as applied by the rules proposed herein.

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

and permanent isolation, respectively. Under Part 60, on the other hand, the
term "storage" is used in the sense of Section 202 of the Energy Reorganization

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

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

the EPA standards at NRC-licensed geologic repositories.

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

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

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

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

the term only in connection with the more specifically defined terms

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

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

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

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

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

certain evaluations of the performance of a proposed geologic repository for

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

additional sentence to this paragraph requiring that the results of these

analyses be incorporated into an overall probability distribution of cumulative

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

definition of "performance assessment."

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

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

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

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

§60.51 License amendment for permanent closure.

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

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

permanent closure monitoring of the geologic repository. The Commission

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

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

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

preceding discussion regarding 40 CFR 191.14(b).)

§60.52 Termination of license.

The Commission proposes to add a new condition for license termination

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

closure monitoring confirm the expectation that the repository will comply witl

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

regarding 40 CFR 191.14(b).)

§60.101 Purpose and nature of findinqs.

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

required level of confidence that compliance will be achieved with the

provisions of the standards. The Supplementary Information accompanying the

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

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

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

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

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

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

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

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

"reasonable expectation."

§60.111 Performance of the geologfc repository operations area through

permanent closure.

Paragraph (a) currently requires compliance with "such generally

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

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

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

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

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

environment."

The EPA provision includes wording that requires reasonable assurance of

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

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

including a finding of reasonable assurance of compliance with the performance

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

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

within this proposed performance objective.

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

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

the geologic repository operations area be designed so that radiation

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

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

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

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

retrieval found to be necessary in the future could be carried out in
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conformance with the radiation protection requirements of 10 CFR Part 20. In

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

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

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

in Part 20 . .

§60.112 Overall system performance objective for the geologic repository

after permanent closure.

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

applicable environmental standards for radioactivity as may have been

established by the Environmental Protection Agency." The Commission proposes

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

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

incorporation into Part 60.

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

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

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

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

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

"reasonable expectation" In the specific standards. I

EPA requires that cumulative releases of radioactivity to the environment

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

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

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

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

in an overall probability distribution of cumulative releases to the extent

practicable.

The individual and groundwater protection requirements of the EPA

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

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

disposal system, including consideration of the uncertainties in predicted

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

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

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

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

introduce a new term from the EPA standards.

§60.113 Performance of particular barriers after permanent closure.

Section 60.113 specifies performance objectives for individual barriers of

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

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

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

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

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

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

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

discussion in Section III regarding the EPA assurance requirements -

specifically 40 CFR 191.14(d).)

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

environmental standard for radioactivity established by the Environmental

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

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

§60.114 Institutional control.

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

views regarding reliance on institutional controls. (See the preceding

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

§60.115 Release limits for overall system performance objectives.

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

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

§60.122 Siting criteria.

Part 60 contains provisions related to the presence of economically

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

reasonably available from other sources. Because the economic value of

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

additional potentially adverse condition to Part 60 related to significant

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

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

additional consideration - the practicality of obtaining materials from

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

proposing the phrase "reasonably available" for this potentially adverse

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

40 CFR 191.14(e).)

§60.144 Monitoring after permanent closure.

Part 60 currently requires DOE to carry out a performance confirmation

program which is to continue until repository closure. Part 60 does not now

require monitoring after repository closure because of the likelihood that

post-closure monitoring of the underground facility would degrade repository

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

would require post-closure monitoring of repository characteristics provided

that such monitoring can be expected to provide material confirmatory

information regarding long-term repository performance and provided that the

means for conducting such monitoring will not degrade repository performance.

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

Environmental Impact

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

proposed rule does not require the preparation of an environmental impact

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

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

102(2) of this Act.

Paperwork Reduction Act Statement

The information collection requirements contained in this proposed rule

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

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

Regulatory Flexibility Act Certification,

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

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

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

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

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

entities" set forth in the Regulatory Flexibility Act.

List of Subjects in 10 CFR Part 60

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

Penalty, Reporting and recordkeeping requirements, Waste treatment and

disposal.

Backfitting Requirements

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

rulemaking because the rule is not applicable to production and utilization

facilities licensed under 10 CFR Part 50.

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

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

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

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

PART 60 -- DISPOSAL OF HIGH-LEVEL RADIOACTIVE

WASTES IN GEOLOGIC REPOSITORIES

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

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

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

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

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

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

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

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

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

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

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

alphabetical order as follows:

60.2 Definitions.
* * x * *

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

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

the controlled area.
* * * * *

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

disposal site by any means other than passive institutional control, (2)

performing maintenance operations or remedial actions at a site, (3)

controlling or cleaning up releases from a site, or (4) monitoring parameters

related to disposal system performance.
* * * * *

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

piped water for human consumption, if such system has at least 15 service

connections used by year-round residents or regularly serves at least 25

year-round residents.
* * * * *

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

passive institutional controls, that encompasses no more than 100 square

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

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

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

disposal site, (2) public records and archives, (3) government ownership and

regulations regarding land or resource use, and (4) other methods of preserving

knowledge about the location, design, and contents of a disposal system.
* * * * *

"Significant source of groundwater" means: (1) an aquifer that: (i) is

saturated with water having less than 10,000 milligrams per liter of total

dissolved solids; (ii) is within 2,500 feet of the land surface; (iii) has a

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

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

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

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

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

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

November 18, 1985.
* * * * *

"Special source of groundwater" means those Class I groundwaters

identified in accordance with the Environmental Protection Agency's

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

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

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

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

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

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

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

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

"Transmissivity" means the hydraulic conductivity integrated over the

saturated thickness of an underground formation. The transmissivity of a

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

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

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

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

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

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

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

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

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

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

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

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

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

§60.21 Content of application.
* * * * *

(C) * * *

(1) * * *
(ii)* * *

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

for the period after permanent closure, assuming anticipated processes and

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

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

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

evaluations, estimated values shall be incorporated into an overall probability

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

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

monitoring of the geologic repository.
* * * * *



35

4. Section 60.51 is amended by revising paragraph (a)(1) to read as

follows:

§60.51 License amendment for permanent closure.

(a) * * *

(1) A detailed description of the program for post-permanent closure

monitoring of the geologic repository in accordance with §60.144. As a

minimum, this description shall:

(1) identify those parameters that will be monitored;

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

performance of the repository; and

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

monitored to adequately confirm the expected performance of the repository.

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

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

§60.52 Termination of license.

(c) * * *

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

program confirm the expectation that the repository will comply with the

performance objectives set out at §60.112 and §60.113; and

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

follows:
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§60.101 Purpose and nature of findings.

(a) * * *

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

in unqualified terms, it is not expected that complete assurance that they will

be met can be presented. A reasonable assurance, on the basis of the record

before the Commission, that the objectives and criteria will be met is the

general standard that is required. For §60.112, and other portions of this

subpart that impose objectives and criteria for repository performance over

long times into the future, there will inevitably be greater uncertainties.

Proof of the future performance of engineered barrier systems and the geologic

setting over time periods of many hundreds or many thousands of years is not to

be had in the ordinary sense of the word. For such long-term objectives and

criteria, what is required is reasonable assurance, making allowance for the

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

conformance with those objectives and criteria. Demonstration of compliance

with such objectives and criteria will involve the use of data from accelerated

tests and predictive models that are supported by such measures as field and

laboratory tests, monitoring data and natural analog studies. Demonstration of

compliance with the performance objectives of §60.112 will also involve

predicting the likelihood and consequences of events and processes that may

disturb the repository. Such predictions may involve complex computational

models, analytical theories and prevalent expert Judgment. Substantial

uncertainties are likely to be encountered and sole reliance on numerical

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

determination of reasonable assurance, the Commission may supplement numerical

analyses with qualitative judgments including, for example, consideration of

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

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

§60.111 Performance of the geologic repository operations area through

permanent closure.

(a) Protection against radiation-exposures and releases of radioactive

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

until permanent closure has been completed:

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

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

discharges of radioactive material and direct radiation from activities at the

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

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

and 25 millirems to any other critical organ.

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

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

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

in Part 20 of this chapter.
* ft * *t * .

8. Section 60.112 is revised to read as follows:

§60.112 Overall system performance objective for the geologic-repository

after permanent closure.

The geologic setting shall be selected and the engineered barrier system

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

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

releases of radionuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall:

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

quantities calculated In accordance with §60.115.

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

times the quantities calculated in accordance with §60.115.
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(b) So that for 1,000 years after permanent closure, and in the absence of

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

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

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

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

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

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

the controlled area.

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

unanticipated processes and events:

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

radionuclide concentrations averaged over any year in water withdrawn from any

portion of a special source of groundwater do not exceed:

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

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

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

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

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

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

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

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

special source of groundwater before construction of the geologic repository

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

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

radionuclide concentrations in water withdrawn from that special source of

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

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

is added to read as follows:

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

(b) * * *

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

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

geologic repository shall incorporate a system of multiple barriers, both

engineered and natural.

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

§60.114 Institutional control.

Neither active nor passive institutional control shall be deemed to assure

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

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

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

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

geologic setting.

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

§60.115 Release limits for overall system performance objective.

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

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

(Cumulative Releases to the Accessible Environment

for 10,000 Years After Disposal)

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

Americium-241 or 243

Carbon-14

Cesium-135 or 137 -

Iodine-129 - - - - -

Neptunium-237 - - -

Plutonium-238, 239,

Radium-226 - - - - -

Strontium-90 - - - -

Technetium-99 - - -

Thorium-230 or 232 -

Tin-126 - - - - - -

- - - - - - - - - - - -
- - - - - - - - - - - -

- - - - - - -

- - - -

240 or 24
_ - - -

- - - -

- - - -

- - - -

- - - -

4

_ - - -

- - - -

2 - - -
- - - -

- - - -

- - - -

- - - - _.

100

100

1000

100

100

100

* 100

1000

10000

10

1000

100

100

Uranium-233, 234, 235, 236 or 238 - - - - - - - - - - - -

Any other alpha-emitting radionuclide

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

Any other radionuclide with a half-life greater

than 20 years that does not emit alpha particles - - - - 1000
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Application of Table 1

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

amount of wastes in any one of the following:

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

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

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

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

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

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

half-lives greater than 20 years but less than 100 yea-rs (for use as discussed

in Note 5 or with materials that are Identified by the Commission as high-level

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

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

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

beta-emitters with half-lives greater than 100 years or any alpha-emftters with

half-lives greater than 20 years) (for use as discussed in Note 5 or with

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

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

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

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

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

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

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

the various units of waste defined in Note 1. For example:

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

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

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

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

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

one million curies).

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

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

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

55:

50,000 MTHM 5,000,000 curies TRUa__________ - ------------ = 55

1,000 MTHM 1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different Burnup. For

disposal systems containing reactor fuels (or the high-level wastes from

reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or

greater than 40,000 MWd/MTHM, the units of waste defined in (a) and (b) of Note

1 shall be adjusted. The unit shall be multiplied by the ratio of 30,000

MWd/MTHM divided by the fuel's actual average burnup, except that a value of

5,000 MWd/MTHM may be used when the average fuel burnup is below 5,000 MWd/MTHM

and a value of 100,000 MWd/MTHM shall be used when the average fuel burnup is

above 100,000 MWd/MTHM. This adjusted unit of waste shall then be used in

determining the Release Limits for the disposal system.

For example, if a particular disposal system contained only high-level

wastes with an average burnup of 3,000 MWd/MTHM, the unit of waste for that

disposal system would be:

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

( 5,000 Kdd/MTHM)

If that disposal system contained the high-level wastes from 60,000 MTHM

(with an average burnup of 3,000 HWd/MTHM), then the Release Limits for that

system would be the quantities in Table 1 multiplied by ten:

60,000 MTHM
____------ = 10

6,000 MTHM
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which is the same as:

60,000 MTHM ( 5,000 MWd/MTHM)
X = 10

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

NOTE 4: Treatment of Fractionated High-Level Wastes. In some cases, a

high-level waste stream from reprocessing spent nuclear fuel may have been (or

will be) separated into two or more high-level waste components destined for

different disposal systems. In such cases, the implementing agency may allocate

the Release Limit multiplier (based upon the original MTHM and the average fuel

burnup of the high-level waste stream) among the various disposal systems as it

chooses, provided that the total Release Limit mul.tiplier used for that waste

stream at all of its disposal systems may not exceed the Release Limit

multiplier that would be used if the entire waste stream were disposed of in

one disposal system.

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

In some cases, the records associated with particular high-level waste streams

may not be adequate to accurately determine the original metric tons of heavy

metal in the reactor fuel that created the waste, or to determine the average

burnup that the fuel was exposed to. If the uncertainties are such that the

original amount of heavy metal or the average fuel burnup for particular

high-level waste streams cannot be quantified, the units of waste derived from

(a) and (b) of Note 1 shall no longer be used. Instead, the units of waste

defined in (c) and (d) of Note 1 shall be used for such high-level waste

streams. If the uncertainties In such information allow a range of values to

be associated with the original amount of heavy metal or the average fuel

burnup, then the calculations described in previous Notes will be conducted

using the values that result in the smallest Release Limits, except that the

Release Limits need not be smaller than those that would be calculated using

the units of waste defined In (c) and (d) of Note 1.
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NOTE 6: Use of Release Limits to Determine Compliance with §60.112(a).

Once release limits for a particular system have been determined in accordance

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

compliance with the requirements of §60.112(a) as follows. In cases where a

mixture of radionuclides is projected to be released to the accessible

environment, the limiting values shall be determined as follows: For each

radionuclide in the mixture, determine the ratio between the cumulative release

quantity projected over 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The sum of such ratios for all

the radionuclides in the mixture may not exceed one with regard to

§60.112(a)(1) and may not exceed ten with regard to §60.112(a)(2).

For example, if radionuclides A, B, and C are projected to be released in

amounts Qa' Ob' and QC, and if the applicable Release Limits are RL , RL and

RLCI then the cumulative releases over 10,000 years shall be limited so that

the following relationship exists:

Qa Qb Qc
--- IF --- OF --- S 15

RLa RLb RL C
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12. In section 60.122, paragraph (c) is amended by redesignating the

current paragraphs (c)(18) through (c)(21) as paragraphs (c)(19) through

(c)(22) and by adding a new paragraph (c)(18) to read as follows:

§60.122 Siting criteria.
* * * * *

(c) * * *

(18) The presence of significant concentrations of any naturally-occurring

material that is not reasonably available from other sources.
* * *t * *

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

§60.144 Monitoring After Permanent Closure.

A program of monitoring shall be conducted after permanent closure to

monitor all repository characteristics which can reasonably be expected to

provide material confirmatory information regarding long-term repository

performance, provided that the means for conducting such monitoring will not

degrade repository performance. This program shall be continued until

termination of a license.

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

For the Nuclear Regulatory Commission.

Samuel J. Chilk,

Secretary of the Commission
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 191

IAM-FRL 2170-1

Environmental Standards for the
Management and Disposal of Spent
Nuclear Fuel, High-Level and
Transuranic Radioactive Wastes

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (EPA) Is promulgating generally
applicable environmental standards for
the management and disposal of spent
nuclear fuel and high-level and
transuranic radioactive wastes. The
standards apply to management and
disposal of such materials generated by
activities regulated by the Nuclear
Regulatory Commission (NRC) and to
disposal of similar materials generated
by atomic energy defense activities
under the jurisdiction of the Department
of Energy (DOE). These standards have
been developed pursuant to the
Agency's authorities and responsibilities
under the Atomic Energy Act of 1954. as
amendedc 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 management and
storage of spent fuel or high-level or
transuranic wastes prior to disposal at
waste management and disposal
facilities regulated by the NRC. Subpart
A also limits the radiation exposures to
members of the public from waste
emplacement and storage operations at
DOE disposal facilities that are not
regulated by the NRC.

Subpart 8 establishes several
different types of requirements for
disposal of these materials. The primary
standards for disposal are long-term
containment requirements that limit
projected releases of radioactivity to the
accessible environment for 10.000 years
after disposal. These release limits
should insure that risks to future
generations from disposal of these
wastes will be no greater than the risks
that would have existed if the uranium
ore used to create the wastes had not
been mined to begin with. A set of six
qualitative assurance requirements Is an
equally important element of Subpart B
designed to provide adequate
confidence that the containment
requirements will be met. The third set
of requirements are limitations on
exposures to Individual members of the
public for 1,000 years after disposaL

Finally. a set of ground water protection
requirements limits radionuclide
concentratlons for l.000 years after
disposal in water withdrawn from most
Class I ground waters to the
concentrations allowed by the Agency's
Interim drinking water standards (unIs
concentrations in the Class I ground
waters already exceed the limits In it
CFR Part 141, in which case this set of
requirements would limit the increases
in the radionuclide 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 these
materials In mined geologic repositores
has received the most attention t
disposal standards apply to disposal by
any method. except disposal directly
Into the oceans or ocean sediments

This notice describes the final rule
that the Agency developed after
considering the public comments
received on the proposed rule pubisl}ed
on December 29 1982 and the
recommendations of a technical review
conducted by the Agency's Scow
Advisory Board (SAB). The major
comments received on the proposed
standards are summarized together with
the Agency's responses to thent.
Detailed responses to all the comments
received are discussed in the Respane
to Comments Document prepared for
this inal rils.
ZATU These standards shall be
promnulgated for purposes of lJudicial
review at 1:00 p.m. eastern time on
October 3. 198t. These standards shall
become effective on November & 1988.
AOODR9S3S Background Informaaon.-
The technical information considered in
developing this rule, including risk
assessments of disposal of these wastes
In mined geologic repositories. is
summarized in the Background
Information Document (BID) for 40 CFR
Part 191. EPA 520/1-85-023. Single
copies of both the BID and the Response
to Comments Document, as available.
may be obtained from the Program
Management Office (ANR-458) Office
of Radiation Programs, Environmetal
Protection Agency. Washington. DC
20460; telephone number [703) 55-35L

Docket-Docket Number R-U-3
contains the rulemaking record for 40
CFR Part 191. The docket is available for
Inspection between a a.m. and 4 psm. o
weekdays In the West Tower Lobby.
Gallery 1. Central Docket Section. 401 M
Street. SW., Washington. DC. A

reasonable fee may be charged for
copyin&
FOR FURTHER INFORMATION CONTACT
Dan Egan or Ray Clark. Criteria and
Standards Division (ANR-460). Office of
Radiation Programs. Environmental
Protection Agency. Washington. DC
2D4W telephone number (703) 557-8610
IUPVLEMENTARY INFOR1MATIOI
Fissioning of nuclear fuel in nuclear
reactors creates a small quantity of
highly radioactive materials. Virtually
a! 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
Ighhly radioactive liquid or solid wastes
sm reprocessing spent nuclear fuel
have traditionally been called "high-
level wastes." If it is not to be
reprocessed, the spent fuel itself
becomes a waste. The nuclear reactors
operated by the nation's electrical
utilities currently generate about 2.000
metric tons of spent fuel per year. The
relatively small physical quantity of
these wastes Is apparent when
=mpared to the chemically hazardous
wastes regulated under the Resource
Conservation and Recovery Act. which
are produced at a rate of about
150.000000 metric tons per year.

Although they are produced in small
quantities, proper management and
disposal of high-level wastes and spent
nuclear fuel are essential because of the
inherent hazard of the large amounts of
radioactivity they contain. Spent fuel
from commercial nuclear power reactors
contains about 1.8 billion curies of
radionuclides with half-lives greater
than 20 years. Over the next decade, this
inventory is projected to grow at a rate
of about 300 million curies per year from
reactors currently licensed to operate.
Ikst of this spent fuel is currently
stored at reactor sites. Reprocessing
reactor fuel used for national defense
activities has produced about 700
millicm curies of radionuclides with half-
tves greater than 20 years. Most of
these wastes are stored in various liquid
and solid forms on three Federal
reservations in Idaho, Washington. and
South Carolina.

In addition. a wide variety of wastes
comntaminated with man-made
radionuclides heavier than uranium
have been created by various processes.
inosdy from the atomic energy defense
activities conducted by the DOE and its
pedecessor agencies (the Atomic
Energy Commission and the Energy

S
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Administration). These wastes are
usually called "transuranie wastes.
Most ot them are stored at Federal
reservations In Idaho. Washington. New
Mexico, and South Carolina.
National Programs for Disposal of These
Wastes

Since the Inception of the nuclear age
In the 1940.s the Federal government
has assumed ultimate responsibility for
the care and disposal of these wastes
regardless of whether they are produced
by commercial or national defense
activities. In October 1976, President
Ford ordered a major expansion of the
Federal program to demonstrate a
helmanent disposal method for high.
level wastes. The Agency was directed
to develop generally applicable
environmental standards to govern the
management and disposal 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 1677 and 1978
to better understand the various public
concerns and technical Issues
associated with radioactive waste
disposal.

In 1981. the DOE after completing a
comprehensive programmatic
environmental Impact statement.
decided to focus the national program
on disposal In mined geologic
repositories (46 FR 26677). In 1S82.
Congress passed the Nuclear Waste
Policy Act (henceforth designated
"NWPA"."} which President Reagan
signed Into law on January?. 1983. The
NWPA contains several provision. that
are relevant to this rulemaking. First, it
affirmed the WOEs 1981 decision that
mined repositories should receive
primarY emphasis in the national
program, although research on somne
other technologies would be continued.
Second. it estabolished formal procedure.
regarding the evaluation and seIection
of sites for geologic repositories.
including steps for the Interaction of
affected States and Indian tribes with
the Federal Governrnent regarding site
selection decisions. Third. the NWPA
levied a fee on utilities that generate
electrical power with nujeabr reactors In
order to pay for Federal mainagement
and disposal of their spent fuel or high-
level wastes. Fourth. the NWPA
reiterated the existing responsibilities of
thc Federal agencies Involved in the.
national program to develop mined
geologic repositories. and itassigned
some additbonal tasks regarding sitc
evaluation. Finally, the Act provided a
timetable for several ke y milestones that
the Federal agencies wvere to mneet in
carryingout th e prgam.nL

d

Section 121 of the NWPA reiterated
the Agency's responsibility for
developing the overall framework of
requirements needed to assure
protection of public health and the
environment In accordance with the
Agency's authorities under the Atomic
Energy Act of 1954 and Reorganization
Plan Number 3 of 1970 Sectior 121 also
called for the Agency to promulgate
these standards by January 7.9684. The
Agency did not meet this deadline. On
February 8 2985, 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
environmental standards promulgated
by this notice satisfy the terms of this
consent order. However, they also
represent the culmination 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 spent nuclear fuel and high.
level and transuranic radioactive
wastes, the Agency has carefully
evaluakte the capabilities of ruined
geologic repositories to Isolate the
wastes from 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 if the uranium ore used to
.produce the high-level wastes had not
been mined to begin with.' The Agency

'specifically the Asency stimates 11a
compliance with the disposal standards would
allow no more than lmo premature deaths ft=m
cancer In the first I1= yes after disposal of tt.
high-level wdstes rmm 1 metric Ions of retar

aueL n average of l mor than one prematuxa
death esery tan years. As this residual risk level is
referred to In the foltowing discussion. It should be
rwememered that t1as spulatwe alulation thbt
ha primaily inended s a too for comparing risk
level: it should nit be considered Uarji
projectlion or the 'tear number of bealth effects
resulting from compliance with the disposl
standards.

believes that achieving this protection
should not significantly increase the cost
or difficulty of carrying out the national
program for disposing of the wastes
from commercial nuclear power plants.
In addition, the containment
requirements in the final rule are
complemented by six qualitative
assurance requirements designed to
provide confidence that the containment
requirements will be met, given the
substantial uncertainties inherent in
predictions of systems performance over
10.000 years. Because of this
comprehensive framework, the Agency
Is confident that the national program to
dispose of these wastes will be carried
out with exceptional protection of public
health and the environment

The Nuclear Regulatory Commission
(NRC) and the DOE are responsible for
implementing these standards. The NRC
has already promulgated procedural and
technical requIrements in 10 CFR KPart Go
for disposal of high levdl wastes In
mined geologic repositories t48 FR
13971.48 FR 28194). The NRC will obtain
compliance with 40 CFR Part 191 for
disposal of all high-level wastes by
Issuing licenses to the DOE in
accordance with 10 CFR Part GM at
various steps in the construction and
operation of a repository. The NWPA
directs the DOE to select a number of
potential sites for geologic repositories.
successively reducing this set of
alternatives from five to three to one in
consultation with affected States and
Indian Tribes and with participation by
the public Ic key steps in the selection
process. The DOE will accomplish this
through use of site selection guidelines
(10 CFR Part 960) that it has developed
in accordance with section 112 of the
NWPA. Both NRC's 10 CFR Part 60 and
DOEs 10 CFR Part 960 Incorporate the
standards the Agency is promulgating
today as the overall performance
requirements for a geologic repository.
Both of these other rules were designed
in concert with EPAKs ongoing
development of 40 CFR Part 191.
However. both the NRC and DOE must
now review these regplations to
determine what specific changes will be
needed to properly Implement the fimal
version of 40 CFR Part 191.
Review of the Proposed Standards

On December 29.1982. shortly before
the NUPA was'enacted, the Agency
published 40 CFR Part 191 for public
review (47 FR 582961 and asked that
comments be received by May 2 1983.
Eighty-three substantive replies were
received from a broad spectrum of
private citizens, public interest groups.
members of the scientific community.

.f
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representatives of industry, and Slate
and Federal agencies. These responses
contained information and
recommendations regarding seven
issues on which the Agency sought
further public comment (48 FR 2188).
Questions concerning these Issues were
directed to all of the witnesses at two
public hearings held during May 1983 in
Washington. DC. and in Denver (48 FR
13444). Copies of these questions were
also sent to all those who responded to
the initial request for comment, and the
availability of these questions was
announced in the Federal Register (48
FR 2166a). 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 public
review-are summarized below.
Detailed responses to the full range of
comments received is described in the
Response to Comments Document
prepared for the final rule.
Review of the Technical Basis of the
Standards

In parallel with this public review and
comment, the Agency conducted an
independent scientific review of the
technical basis for the proposed 40 CFR
Part 191 through a special Subcommittee
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 generally
prepared comprehensive and
scientifically competent technical
analyses to support the proposed
standards, the SAD review developed 48
findings and recommendations
regarding specific Improvements in the
technical analyses and in the standards
themselves. Since many of the SAD
recommendations were to be considered
in developing the final rule, the Agency
sought public comment on the
information and recommendations
presented in the final SAD report (49 FR
19604).

Most of the SAD recommendations
involve specific details of the technical
assessments and judgments the Agency
made in developing these standards.
After evaluating the public comments
received on the SAD report. the Agency
agrees with almost all of the SABDs
technical recommendations and has
made corresponding changes in the
technical basis of the final rule. A few of
the Subcommittee's recommendations
have implications that involve broader
policy judgments. These
recommendations have been treated as

part of the public comment record and
are described below as the major
comments on the proposed 40 CFR Part
191 are discussed. A complete
itemization of the Agency's responses to
each of the findings and
recommendations of the SAD is
contained In the Response to Comments
Document, together with a synopsis of
the public comments on the SAD report
Summary of the Final Rule

The rule being promulgated today
establishes generally applicable
environmental standards for the
management and disposal of spent
nuclear fuel, high-level radioactive
wastes, and transuranic radioactive
wastes. The final rule differs In a
number of ways from the proposed rule
because of changes the Agency has
made in response to public comments
and in response to the recommendations
of the technical review by the Agency's
Science Advisory Board. This section
provides an overview of the major
provisions of the final rule and changes
from the proposed rule are noted. More
detail on many Of these provisions is
provided later as part of the discussion
of the comments considered in
development of 40 CFR Part 191. The
final rule:

(1) Applies to management and
disposal of spent nuclear fuel, high-level
radioactive wastes as defined by the
NWPA. and transuranic wastes
containing more than 100 nanocuries per
gram of alpha-emitting transuranic
isotopes, except for wastes that either
the NRC or the Administrator
determines do not need the degree of
Isolation required by this rule. (The
proposed rule applied to spent nuclear
fuel, high-level wastes exceeding a
specific set ofconcentration limit and
to transuranic wastes containing more
than 100 nanocuries per gram.)

(2) Through Subpart A, "Standards for
Management and Storage," establishes
limits on annual doses to members of
the public of 25 millirems to the whole
body, 75 millirems to the thyroid, and 25
millirems to any other organ from
exposures associated with management,
storage, and preparation for disposal of
any of these materials at facilities
regulated by the NRC. These limits
apply to the combined exposures from
all NRC-licensed facilities covered by
this Part or 40 CFR Part 9 the
Agency's standards for the commercial
uranium fuel cycle. Subpart A also limits
annual doses to members of the public
from management and storage
operations at DOE disposal facilities
that are not regulated by the NRC to 25
millirems to the whole body and 73
millirems to any other organ. (The

proposed rule applied to the combined
exposures from 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 disposal
facilities that are not regulated by the
NRC. (The proposed rule contained a
provision to allow the implementing
agency, either the NRC or the DOE, to
grant variances for unusual operating
conditions.)

(3) Establishes several sets of
requirements for disposal of these
wastes through Subpart B, "Standards
for Disposal. The primary standards
are containment requirements that limit -
projected releases of radioactivity to the
accessible environment for 10.000 years
after disposal Equally important Is a set
of six assurance requirements chosen to
provide adequate confidence that the
containment requirements will be met.
In addition. Subpart B of the final rule
includes individualprotection
requirements that limit annual
exposures from the disposal facility to
members of the public in the accessible
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
radioactivity 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 guidance for
implementation that Indicates how the
Agency Intends the various numerical
standards to be applied. (The proposed
rule contained only containment
requirements, assurance requirements.
and procedural requirements; this last
category provided some of the basis for
the guidance for implementation" In the
final rule.) Major provisions of each of
these sets of requirements include the
following

(a) The containment requirements
(Section 191.131 limit the total projected
release of specific radionuclides over
the entire 10.000-year period after
disposal. Releases from all expected and
accidental causes are included, except
for releases from conceivable events
that are judged to have an incredibly
small likelihood of occurrence
Quantitative terms are used to Identify
the probabilities of the releases to which
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the containment requirements appIr,
however. the final rule acknowledges.
that determination of compliance will
have to tolerate much larger
uncertainties than would be appropriate
for short-term estimates and that
udgments may have to be substituted

for quantitative predictions in certain
situations. Disposal In compliance with
the containmen requirements Is
projected to cause no more than taOoo
premature cancer deaths over the entire
10,000-year period from 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 wastes If the ore had never
been mined. Actual risks will probably
be significantly less because of the
conservative approach called for by the
other parts of Subpart B. (Te
quantitative probabilities in the
proposed rule were an order of
magnitude smaller than those
incorporated into the final rule. The
release limits 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
SAS Subcommittee; however. the level
of residual risk Is the same as for the
proposed rule.J

(b) The assurance requirements
(Section 191.14) call for cautious steps tc
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
equirements incorporate the following

principles:
(i) Although active Institutional

controls such as guarding and
maintaining a disposal site, should be
encouraged. they cannot be relied upon
to isolate these wastes from the
environment for more than 100 years
after disposal. (The proposed mle
limited reliance to 'a few hundred
years" after disposal. J

(lii Disposal systems must be
monitored to detect substantial changes
from their expected performance until
the implementing agency determines
that there are no significant concerns to
be addressed by further monitoring.

This requirement was not Included In
the proposed rule.)

(lii) The sites where disposal systems
are located must be Identified by
permanent markers, widespread
records. and other passive institutional
controls to warn future generations of
the dangers and location of the wastes.

-{iv) Disposad systems must useseveral
difierent types of barriers, Including
both engineered and natural ones, to
isolate the wastes from the environment
to help guard against unexpectedly poor
performance from one type of barrier.

(v) Sites for disposal systems should
be selected to avoid places where
resources have previously beezrmined.
where there is a reasonable expectation
of exploration for scarce or easily
accessible resources, or where there Is a
oinificant concentration of any materl
w3ich is not otherwise available. IThe
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
alternative sites.)

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

(c) The Individual protection
requirements (Section 191915) limit
annual exposures to members of the
public In the accessible environment
from the disposal system to 25 millirems
to the whole body and 75 milliremg to
any organ. These requirements apply toW
undisturbed performance of the disposal
system forI.1OoO years after disposal. All
potential pathways of radiation
exposure from the disposal system to
people must be considered, Including the
assumption that Individuals consume all
of their drinking water (2 liters per day)
from any "significant source of ground
water" located outside the 'controlled
aresa established around a disposal
ystem. A "significant source" Is

Identified by several parameters
Intended to describe an aquifer
sufficient to meet the needs of a
"community water system" as defined in
the Agencys National nterim Primary
Drinking Water Regulations (40 CFR

-Part 141). (No explicit individual
protection requirements were Included
In the proposed rule.)

(d) The ground water protection
requirements (Section 191.16) limit the
concentrations of radioactivity (or the
Increases in concentrations, I
preexisting concentrations already
exceed these limits) In waters
withdrawn from most Class I sources of
ground water near a disposal system to
no more than 1S picocuries per liter of
alpha-emitting radionuclides (includhV
no more than 5 picocuries per liter of
radium-226 and radium-=S but
excluding radon] and to no more then
the combined concentrations of
radionuclide 1 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
mnillirems If Individuals consumed all of
their drinking water from that source of
ground water. These concentration
Emits are similar to those set In 40 CFR
Part 141 for community watt) systems.
Like the individual protection
requirements, 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 proposed rule.)

te) Section t21.17 of the final rule
establishes minimum procedural
requirements that the Administrator
must follow If additional Information
considered in the future Indicates that It
would be approprite to modify any
portion of the disposal standards
through further rulemaking. (No similar
provision was included In the proposed
rule.) .

(i) The "guidance for Implementation"
included as Appendix B to the final rule
describes certain analytical approaches
and assumptions through which the
Agency intends the various long-ter

umnerical standards of Subpart B tobe
applied. This guidance Is particularly
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 corrsponding, but less
extensive. section entitled procedural
requirements.r
Overall Approach of the Find Rule

In general. the Agency developed the
various elements of this rule by
balancing several perspectives. One set
of considerations was the expected
capabilities of the waste management
and disposal technologies to reduce
both short- and long-term risks to public
heall and the environment. These
capabilities were examined through a
number of performance assessments of
the waste management storage. and
disposal facilities planned for the
wastes generated by commercial
nuclear power plants. Since detailed
plans have not yet been determined for
disposition of the wastes generated by
atomic energy defense activities. asitrlar
assessments were generally not
performed for these materials. A second
consideration. where applicable, was
consistency with related environmental
standards for radiation exposure. A
third factor was evaluation of various

.J
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benchmark: 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
concerns expressed during the various
phases of this rulemaking, particularly
where these concerns Involved
addressing the substantial uncertainties
inherent in the unprecedented time
periods of Interest.

The final rule reflects a combination
of all these perspectives-no single
factor predominated. For instance, no
portion of this rule is based solely on
projections of the best" protection that-
technology might provide. If this had
been the case. the rule would have been
significantly different On the other
hand, the rule cannot be interpreted as
setting precedents for "acceptable risk"
levels to future generations that should
not be exceeded regardless of the
circumstances. Instead, because of a
number of unique circumstances, the
Agency has been able to develop
standards for the management and
disposal of these wastes that are both
reasonably achievable-with little, if
any, effort beyond that already planned
for commercial wastes-and that limit
riaks to levels that the Agency believes
are clearly acceptably smalL The
following paragraphs describe bow
these various perspectives were used in
developing the final rule.
Standards far Manogement and Storage
(Subpart A)

Upon surveying the expected
performance of the technologies planned
for the management, storage, and
preparation of these wastes for disposal,
the Agency found that the likely
exposures to members of the public
would generally be very smalL
Therefore, compatibility with related
radiation protection standards became a
more Important perspective for Subpart

For waste management and storage
operations to be regulated by the NRC.
the most relevant existing standards are
those provisions of 40 CFR Part 190 that
limit annual exposures of members of
the public to 25 millirems to the whole
body, 75 millirems to the thyroid, and 25
millirems to any other organ from
uranium fuel cycle facilities.
Accordingly, the Agency has decided to
extend this coverage to include such
waste management and storage
operations so that the combined
exposure from all of the NRC-licensed
facilities covered under Part 190 and
Subpart A of Part 191 shall not exceed

these limits. This will Include all
operations prior to final closure at high-
level waste disposal facilities, since
these are to be regulated by the NRC.

For waste management and storage
operations conducted at 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
1 limitations on air emissionis of

radlonuclides that were recently
promulgated under the Agency's Clean
Air Act authorities (50 FR 5190). These
standards limit annual exposures to
members of the public to 23 millirems to
the whole body and 75 millirems to any
organ, with less stringent alternative
standards available if it can be shown
that no member of the public will
receive a continuous exposure of more
than 100 millirems per year or an
infreqent exposure of more than 540
millirems per year from all sources
(excluding natural background and
medical exposures. Thlese Clean Air
Act standards are applicable to those
facilities not covered by40 CFR Parts
190,191 or 192. For DOE waste disposal
facilities covered by this rule but not
regulated by NRC (ise. those for defense
trsansuranic wastes), the Agency has
Included standards In Subpart A similar
to those included in the Clean Air Act
rule.

For other DOE waste management
and storage operations, which are
usually conducted on large facilities
with many other potential sources of
radionuclide emissions, the Agency
believes that continued regulation under
the broader scope of 40 CFR Part e ils
the most effective and practical
approach. Otherwise, similar types of
emissions from adjoining operations
would have to be assessed and
regulated through separate rules
developed under different authorities;
this would cause complex
Implementation practices without
providing any additional protection
Standards for Disposal (Subpart 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 frames are of
Interest. Standards must be
implemented In the design phase for
these disposal systems because active
surveillance cannot be relied upon over
such periods. At the same time, the
standards must accommodate large
uncertainties, Including uncertainties in
our current knowledge about disposal
system behavior and the inherent

uncertainties regarding the distant
future. Subpart B addresses these issues
by combining several different types ol
standards. The primary objective of
these standards is to Isolate most of the
wastes from man's environment by
limiting long-term releases and the
associated risks to populations. In
addition, Subpart B limits risks to
individuals in ways compatible with this
primary objective.

Although developed primarily through
consideration of mined geologic
repositories, these disposal standards
apply to disposal of spent fuel and high.
level and transuranic radioactive wastes
by any method-with one exception.
The standards do not apply to ocean
disposal or disposal In ocean sediments
because such disposal of high-level
waste Is prohibited by the Marine
Protection, Research. and Sanctuaries
Act of 1972 If this law is ever changed
to allow such disposal (DOE continues
to study the feasibility of this
technology, consistent with the NWPA).
the Agency will develop appropriate
regulations In accordance with the
different authorities that would apply.

Also, these disposal standards do not
apply to wastes that have already been
disposed of The various provisions of
Subpart B are intended to be met
through a combination of steps Involving
disposal system site selection, design.
and operational techniques (UIe.
engineered barriers). Therefore, the
Agency believes it appropriate that
these disposal standards only apply to
disposal occuring after the standards
have been promulgated-so that they
can be taken into consideration in
devising the proper selection of controls.
Some transuranic wastes produced in
support of national defense programs
were disposed of before the current
DOE procedures for transuranic waste
management were adopted in 19t0. The
exclusion of wastes already disposed of
applies to these transuranic wastes, for
which selection of disposal system sites,
designs. and operational techniques are
no longer options.
Containment Requirements (Section
191.73)

To develop the containment
requirements the Agency assumed that
some aspects of the future can be
predicted well enough to guide the
selection and development of disposal
systems for these wastes. A period of
10,000 years was considered because
that appears to be long enough to
distinguish geologic repositories with
relatively good capabilities to isolate
wastes from those with relatively poor
capabilities. On the other hand, this

i
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period Is short enough so that major
geologic changes are unlikely and
repository performance might be
reasonably projected.

The Agency assessed the performance
of a number of model geologic
repositories similar to those systems
now being considered by DOE Potential
radionuclide releases over 10,000 years
were evaluated, and very general
models of environmental transport and a
linear. non-threshold dose-effect
relationship were used to relate these
releases to the Incidence of premature
cancer deaths they might cause. For the'
various repository types, these
assessments Indicate that disposal of
the wastes from 100.000 metric tons of
reactor fuel would cause a population
risk ranging from no more than about
ten to a little more than one hundred
premature deaths over the entire 10.0D0o
year period, assuming that the existing
provisions of 10 CFR Part 60 regarding
engineered barriers are met.

The Agency also evaluated the health
risks that future generations would be
exposed to from the amount of uranium
ore needed to produce 100.000 metric
tons of reactor fuel. if this ore had not
been mined to begin with. Population-
risks ranging between 10 and 100.000
premature cancer deaths over 10000
years were associated with this much
unmined uranium ore. depending upon
the analytical assumptions made.

These analyses, which have been
updated from those prepared for the
proposed standards, reinforce the
Agency's conclusion that limiting
radionuclide releases to levels
associated with no more than 1.000
premature cancer deaths over 10.O00
years from disposal of the wastes from
100.000 metric tons of reactor fuel
satisfies two important objectives. First.
it provides a level otprotection that
appears reasonably achievable by the
various options being considered within
the national program for commercial
wastes. Second. the Agency believes
that such a limitation would clearly
keep risks to future populations at
acceptably small levels, particularly
because It appears to limit risks to no
more than the midpoint of the range of
estimated risks that future.generations
would have been exposed to if the
uranium ore used to create the wastes
had never been mined. Thus, because
mined geologic repositories appear
capable of providing such good
protection, the Agency has decided to
establish containment requirements that
meet these two objectives.

The specific release limits for different
radionuclides in Table 1 of the final rule
were developed by estimating how
many curies of each radionuclide would

cause 1.000 premature deaths over
10,000 years If released to the
environment. The limits were then
stated in terms of the allowable release'
from 1,000 metric tons of reactor fuel (so
that the actual curie values In Table I
correspond to a risk level of 10
premature deaths over to.000 years). All
of these limits have been rounded to the
nearest order of magnitude because of
the approximate nature of these
calculations. For particular disposal
systems. release [imtls based upon the
amount of waste in the system will be
developed and will be used In a formula
that insures that the desired risk level
will not be exceeded if releases of more
than one type of radionuclide are
predicted. For somne of the wastes
covered by this rule. 1000 metric tons of
reactor fuel is not an appropriate unit of
waste. In these situations, the various
Notes to Table I provide Instructions on
how to calculate the proper release
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 releases for thes
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 are projected to move
into the "accessible environment"
during the fist 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
ihese wastes over these long time
periods. Thus, e certain area of the
natural environmnent 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 kcilometer in any
direction from the original emplacement
of the wastes in the disposal system.
The implementing agencies may choose

* a smaller area whenever appropriate.
The containment requirments apply

to accidenta disruptions of a disposal
system as well as to any expected

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

First, the release limits calculated In
accordance with Notes I through i to
Table I apply to those release levels
that are projected to occur with a
cumulative probability greater than 0.1
for the entire 10000-year peiiod 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 multiplied
by ten apply to all of the releases
projected to occur aith a cumulative
probability greater than 00 ever the
10.000-year period. The Agency expects
that this will include releases that might
occur from the more likely natural
disruptive events. such as fault
movement end breccia pipe formation
(near soluble media such as salt
formations). This range of probabilities
was selected to Include the anticipated
uncertainties in predicting the likelihood
of these natural phenomena. Greater
releases are allowed for these
circumstances because they are so
unlikely to occur.

Finally, the containment requirements
place no limits on releases projected to
occur with a cumulative probability of
less than 0.001 over 10.000 yeas
Probabilities this small would tend to be
limited to phenomena such as the
appearance of new volcanos outside of
known areas of volcanic activity, and
the Agency believes there Is no benefit
to public health or the environment from
trying to regulate the consequences of
such very unlikely events.

The containment requirements call for
a "reasonable 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 a*surance," 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 called for
by 191.13. The use of a different test of
judgment Is meant to acknowledge the
unique considerations likely to be
encountered upon implementation of
these disposal standards

II
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Assurance Requirements (Section

In contrast to the containment
requirements, the assurance
requirements were developed from that
point of view that there may be major
uncertainties and gaps in our knowledge
of the expected behavior of disposal
systems over many thousands of years.
Therefore, no matter how promising the
analytical projections of disposal system
performance appear to be. these
materials should be disposed In a
cautious manner that reduces the
likelihood of unanticipated types of
releases Because of the Inherent
uncertainties associated with these long
time periods, the Agency believes that
the principles embodied in the
assurance requirements are important
complements to the containment
requirements that should insure that the
level of protection desired is likely to be
achieved.

Each of the assurance requirements
was chosen to reduce the potential harm
from some aspect of our uncertainty
about the Future. Designing disposal
systems with limited reliance on active
institutional controls reduces the risks If
future generations do not maintain
surveillance of disposal sites. On the
other hand, planning for long-term
monitoring helps reduce the chances
that unexpectedly poor performance of a
disposal system would go unnoticed.
Using extensive markers and records
and avoiding resources when selecting
disposal sites both serve to reduce the
chances that people may Inadvertently
disrupt a disposal system because of
incomplete understanding of its location,
design, or hazards. Designing disposal
systems to include multiple types of
barriers, both engineered and naturaL
reduces the risks if one type of barrier
performs more poorly than current
knowledge indicates. Finally, designing
disposal systems so that It is feasible for
the wastes to be located and recovered
gives future generations an opportunity
to rectify the situation if new
discoveries indicate compelling reasons
(which would not be foreseeable now)
to change the way these wastes are
disposed oE

The proposed standards contained
two other assurance requirements
intended to reduce the risks of
uncertainty. One of them called for
these wastes to be disposed of promptly
to reduce the uncertainties associated
with storing these materials for
Indefinitely long times with methods
that require active human involvement.
However-after this rule was published
for public comment-the NWPA was
enacted, setting up mandates and

procedures intended to insure
development of the necessary disposal
systems for spent fuel and high-level
wastes. Furthermore, the Department
has made substantial progress towards
developing a repository for disposal of
the transuranic wastes from atomic
energy defense activities Because of
these steps. the Agency decided that the
call for prompt disposal was no longer
needed and this assurance requirement
has not bn included in the fin run

The other proposed assurance
requirement deleted from the final rule
Is the provision that called for releases
to be kept as small as reasonably
achievable even when the numerical
containment requirements have been
complied with. This would have
Increased the confidence of achieving
the desired level of protection am if
there were major uncertainties in
analytical projections of long4erm
Isolation. However, the Agency does not
believe that it is necessary to retain this
assurance requirement In the final
standards because of two aspects of the
related rules subsequently promulgated
by the NRC and DOE for disposal of
spent fuel and high-level wastes.

Firt NRC's 10 CFR Part 80
Implemented the multiple barrier
principle by requiring very good
performance from two types of
engineered components: A 300 to 2,COO0
year lifetime for waste packages during
which there would be essentially no
expected release of waste, and a
subsequent long-term release rate fom
the waste form of no more than one part
In 100,0w0 per year. The Agency fully
endorses this approach and believes
that It represents the best performance
reasonably achievable for currently
-foreseeable engineered components.
Second. the DOE has included a
provision In Its site selection guidelines
(10 CFR Part SW) that calls for
significant emphasis to be placed on
selecting sites that demonstrate the
lowest releases over-100,000 years
compared to the other alternatives
available. Particularly because of the
longer time frame involved in this
comparison the Agency believes that,
this provides adequate encouragement
to choose sites that provide the best
Isolation capabilities available.
Therefore. the concept of keeping long.
term releases as small as reasonably
achievable has been embodied by other
agencies' regulations for both the
engineered and natural components of
disposal systems.

The final rule Incorporates the live
remaining assurance requirements plus
the requirement for long-term
monitoring, but It makes them

applicable only to disposal facilities that
are not regulated by the NRC In its
comments on the proposed rule. the
NRC objected to Inclusion of the
assurance requirements, asserting that
they were not properly part of the
Agency's authorities assigned by
Reorganization Plan No. 3 of 2970. The
Agency continues to believe that
provisions such as the assurance
requirements ae an appropriate part of
generally applicable standards wher
they are necessary to establish the
regulatory context for numerical
standards-as they are in these
circumstances because of the major
uncertainties involved However the
two agencies have agreed to resolve this
issue by having the Commission modify
10CFR Part 60 where necessary to
Incorporate the intent of the assurance
requirements, rather than have them
Included in 40 CFR Part 191 for NRC-
licensed disposal facilities. Thus. 10 CFR
Part So will establish the context needed
for appropriate ImplementatIon of 40
CFR Part 19s

TMe NRC staff Is preparing the
appropriate revisions to Part 80 and has
told the Agency that they will be
published In the Federal Register for
public review and commnent wedithi
approximately 120 days of today's
promulgation of 40 CFR Part 191. EPA
has provided NRC with all of the
comnments 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 assurance
requirements embodied In Federal
regulation. Finally, the Agency wMi
review the record and outcome of the
Part 80 rulemaking to determine If any
subsequent modifications to 40 CFR Part
291 are needed.
nividual and Grwund Water

Pmteectian Requirements (Sections
191.S1 and 191.1

While the primary objective of both
the proposed and final disposal
standards has been to limit potential
long-term releases from disposal
systems land the population risks
associated with such releases), these
two sections have been added to the
final rule to provide protection for those
Individuals in the vicinity of a disposal
system. There are a number of difficult
Issues Involved in formulating standards
for individual protection in this
situation, as discussed later in the
"Release Limits vs. Individual Dose

"Limts" section. However, after
evaluating the various comments
received on this topic, the Agency

I'
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believes that there are also Important
advantages In providing for individual
protection in ways compatible with the
containment and assurance
requirements. In discussing this issue.
the SAB Subcommittee stated that: "We
support the use of a population ridsk-
criteria. We believe It is Impractical to
provide absolute protection to every
individual jor all postulated events or
for very long periods. On the other hand.
In our view It is Important that for the
first several hundred years. residents of
the region immediately outside the
accessible environment have very great
assurance that they will suffer no.or
negligible. III effects from the
repository,. I

The individual protection
requirements In the final rule limit the
annual exposure from the disposal
system to a member of the public in the
accessible environment for the first
1000 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 Ilimits of 25
milliremlyear to the whole body and 75
millirem/year to any organ because It
believes that they represent a
sufficiently stringent level of protection
for situations where no more than a few
Individuals are likely to receive this
exposure. if such an individual were
exposed to this level over a lifetime
(which seems particularly unlikely given
the localized pathways through which
waste might escape from a geologic
repository), the Agency estimates this
would cause a 5 x 10- chance of
incurring a premature fatal cancer.

In choosing a time period for these'
requirements to protect Individuals
nearby disposal systems. the Agency
took Into account concerns such as
those expressed by the SAB by
examining the effects of choosing
different time frames. As 10.000 years
was chosen for the containment
requirements because It 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 repository. Use 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 difficult
lecause of the analytical uncertainties
involved. It would require predicting
radionuclide concentrations-even from
releases of tiny portions of the waste-
in all the possible ground water
pathways flowing in all directions from
the disposal system, at all depths dowg
to 2.500 feet as a function of time over
many thousands of years. At some of the
sites being considered (and possibly all
of them, depending upon what Is
discovered during site characterization)
the only certain way to comply with
such requirements for periods on the
order of 10000 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 small
levels.

Based on all of these considerations.
the Agency has decided that a 1000-
year duration is adequate for
quantitative limits on individual
exposures after disposal. For longer time
periods, several of the qualitative
assurance requirements should help to
reduce the chances that individuals will
receive serious radiation exposures. In
addition. 40 CFR Part 191 In no way
limits the future applicability of the
Agency's drinking water standards (40
CFR Part 1413-which protect
community water supply systems
through institutional controls-or of
similar standards that future generations
may choose to adopt.

in assessing the performance of a
disposal system with regard to
Individual exposures. all pathways of
radioactive material or radiation from
the disposal system to people shall be
considered. In particular, the
assessments must assume that
individuals consume all of their drinking
water (2 liters per 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 later in the
'Release Limits vs. Individual Dose
Limits" discussion.l Formations that
could only provide smaller amounts of
potable water have not been included
because the Agency wants to avoid
discriminating against the use of low'
productivity geologic formations that
might provide very good long term
isolation as diposal stes. The Agency
believes this Is reasonable for these
standards because of the very small
number of such disposal facilities that
are contemplated (no more than three or
four over the next 100 years.) However.
the Agency has no plans to use this
classification for other ground water
related standards. which usually affect a
far greater number of situations.

The Agency has not required these
Individual protection provisions to
assume ground water use within the
controlled area because geologic media
within the controlled area are an
Integral part of the disposal system s
capability to provide long-term Isolation.
(But If the implementing agency plans to
allow individuals to use ground water
within the controlled area, such planned
use would have to be considered within
the pathways evaluated to determine
compliance with 3 191.15.) The potential
loss of ground water resources is very
small because of the small number of
such disposal facilities contemptlted.
Nevertheless, the Agency has also
added ground water protection
requirements to the final rule (Section
191.16) that protect certain sources of
ground waler even within the controlled
area. These 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 I ground waters, as they are
Identified in accordance with the
Agency's Ground-Water Protection
Strategy published In August I84. that
meet the following three conditions: (2)
They are within the controlled area or
near (less than five kilometers beyond)
the controlled are: (2) they are
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 a
disposal system; and (3) they are
irreplaceable in that no reasonable
alternative source of drinking water is
available to that population.

For such Class I ground waters.
1 191.15 limits the radionuclide
concentrations in water withdrawn from
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 in the
Class I aquifer already exceed any of
these limits at a particular site. I 191.13
then limits any Increases in the
preexisting concentrations to these same
concentration liits. The Agency
believes these provisions are necessary
and adequate to avoid any significant
degradation of the important drinkir
water resources provided by these Class
I ground waters-
Alternative Provisionsfor Disposal
(Section 191.17)

In developing the disposal standards.
the Agency has had to make many
assumptions about the characteristics of
disposal systems that have not been
built, about plans for disposal that ae
only now being formulated. and about
the probable adequacy of technical
information that will not be collected for
many years. Thus, although the Agency
believes that the disposal standards
being promulgated today are
appropriate based upon current
knowledge, we cannot rule out the
possibility that future Information may
Indicate needs to modify the standards.

In recognition of this possibility.
1191.17 of the finalrule sets forth
procedures under which the
Administrator may develop
modifications to Subpart 3, should the
need arise. Any such changes would
have to proceed through the usual
notice-and-comment rulemaking
process, and 1 191.17 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
rulemaktings of this type. they are not
required by the statutes relevant to this
rule {Administrative Procedures Act
mandates can be satisfied by a comment
period as short as 14 days). Thus,
} 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 modificatloni 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
inevitable uncertainties in such'
information, and adaptation of this
information into probabilistic risk
assessments. Although the Agency Is
curreftly confident that this win be

successfully accomplished, such
projections over thousands of years to
determine compliance with an
environmental regulation are
unprecedented. If-after substantial
experience with these analyses is
acqulred-dlsposal systems that clearly
provide good isolation cannot
reasonably be shown to comply with the
containment requirements, the Agency
would consider whether modifications
to Subpart 3 were appropriate.

Another situation that might lead to
suggested revisions would be If
additional information were developed
regarding the disposal of certain wastes
that appeared to make it inappropriate
to retain generally applicable standards
addressing all of the wastes covered by
this rule. For example, the DOE is
considering disposal of some defense
wastes by stabilizing them in their
current storage tanks, rather than
relocating them to a mined repository.
The Agency has not assessed the
ramifications of such disposal yet, and it
is certainly possible that it could be
carried out in compliance with all the
provisions of Subpart B being
promulgated today. However. It is also
possible that there may be benefits
associated with such disposal that
would warrant changes in Subpart B for
these types of waste. If so, 5191.17
would govern the consideration of any
such revisions.

Other examples of developments that
might ofer reasons to consider
alternative provisions in the future
include: The use of reactor fuel cycles or
utilizations substantially different than
today's; new models of the
environmental transport and biological
effects of radionuclides that Indicate
major changes .&e. approaching an
order of magnitude) in the relative risks
associated with different radionucides
and the level of protection sought by the
disposal standards; or information that
indicates that particular assurance
requirements might not be needed In
certain situations to insure adequate
confidence of long-term environmental
protection.

Gwidanrr for ImpIlmentatio (Append&x
B)

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
part of the technical basis used to
develop the proposed rule. In particular.
Appendix B discusses. (I) 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 and 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 compatible with those used
by EPA in developing this rule.
Otherwise, implementation of the
disposal standards may have effect
quite different than those anticipated by
EPA. The final rule to be published In
the Code of Federal Regulations will
include this informational appendix as
guidance to the Implementing agencies.
Although the other agencies are not
bound to follow this guidance. EPA
recommends that it be carefully
considered in planning for the
appication of 40 CFR Part 191 Thn
Agency will monitor Implementation of
the disposal standards as It develops
over he next several years to determine
whether any changes to the rule ark
called for to meet the Agency's
objectives for these standards.
Comments on issues Hilightad for
Public Review

The Agency particularly requested
public comment on six Issues associated
with the proposed rule 147 FR 5898).
After these comments were received,
additional comments and Information
were requested on seven Issues raised
by the initial comments (48 FR 21688).
Two of these seven issues (the definition
of high-level waste and the use of
Individual dose limitations In the
disposal standards) had been included
among the first six Issues that were
highlighted. Thus, a total of eleven
questions received particular attention
during the public review and comment
process. The following paragraphs
summarize the comments received 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 * Mh-Level WMsae"

Traditionally, the term "high-level
waste" has meant the highly radioactive
liquid wastes remaining from the

I
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recovery or uranium and plutonium In a
nuclear fuel reprocessing plant, and
other liquid or solid forms into which
such liquid wastes are converted to
facilitate managing them. This
traditional use of the term has not
included radioactive materials Lfom
other sources, no matter how?
radioactive they are.However,
somewhat different definitions of higi-
level waste have appeared In certain
laws and regulations affecting specific
aspects of radioactive waste ~i
managemenL Most notably, some of
these definitions have included
unreprocessed spent fuel as the
prospects for a commercial fuel
reprocessing Industry became more
uncertain . ;

In the proposed 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 materials would not be
subject to the stringent Isolation
requirements of 40 CFR Parl 912. To
Identify these minimum concentrations,
the maximum concentrations that the
NRC determined that It would generally
accept in near-surface disposal facilities
under 20 CFR Part 81 (47 FR 574481 were
adapted. Since 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 40 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
reprocessing of spent nuclear fuel.
Including liquid wiste produced directly
In reprocessing and any solid material
derived from such liquid waste that
contains fission products In sufficient
concentrations: and tB) other highly.
radioactive material that the
Commission, consistent with existing
law determines by rule requires
permanent Isolation." This definition
allow for Inclusion of highly radioactive
material not related to reprocessing8of
spent nuclear fuel and Itreflects the
concept that some derivatives of nuclear
fuel reprocessing may not contain
sufficient radioactivity to warrant
exceptional isolation

Many of the comments regarding the
proposed definition suggested that EPA.
adopt the definition In the NWPA.
although in response to the specific
questions distributed In conjunction
with the Agency's public hearings. many

responders thought that the Agency -
should define the phnse "ufficdent
concentrations" contained in part A of
the NWPA definition. However. several
commenters argued that the proposed
lower limits for high-level waste
concentrations hcd been improperly
taken out of the context of 10 CFR Part
61 and could require expensive disposal
of wastes with relatively small hazards.

After considering these comments and
other information currently available.
the Agency decided to Incorporate the
NWPA definition of high-level wasie in
the final 40 CFR Part 191 without further
tlaboration oif the phrase "sufficient
concentrations." The Agency recognizes
that this Introduces some uncertainty
regarding the applicability of this rule.
However. the Commission is now
beginning a rulemaking that should
assemble the technical informations
needed to 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
storage of defense high-level wastes
prior to disposal Is not regulaed by
NRC1. the Agency wil ffollow the
Commission's rulemaking to determine
what appropriate elaborations of the
NWPA definition should be
Incorporated into 40 CFR Part 191. Upon
completion of the NRC rulemaking, the
Agency wrilli nitiate steps to
appropriately modify this rule. f:
addition, EPA wvill address disposal of
any radioactive 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 ft -
considers standards for disposal of low;
level radioactive wastes (48 FR 39se3).

Finally, incorporating the NWPA
definition of high-level waste also
includes the phrase 'condistent with
existing law" when describing the
NRCa responsibilities to identify
mnaterials as high-level waste.
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.' The
Agency presumes that the Commission
wrill specify the applicability of its

gexisting uthorities as It conducts the
relevant rulemaktin8 eforts.
The Level of Protectioa. - .

In the proposed rule. the containment
requirements for disposal systems --
limited the residual risks to no more
than an estimated 1.000 premature
cancer deaths aver the first 10000 years
after disposal of the wastes from 100l000
metric tons of heavy metal (MTHM
used as fuel In a nuclear reactor. 7he

Agenwy pointed out that a riet of
mined repository designs using Ifferent
combinations of geologic media and
engineered controls were expected to
meet these requirements. it was also
estimated that the residual risks to
future generations appeared to be no
greater than If the uranium ore used to
create the wastes had not been mined.
EPA particularly asked for comment oan
whether It had taken an appropriate ancd
reasonable approach In choosing this
level of protection based upon these
considerations.

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 law
level of residual risks. They pointed out
that such risks may vary from place to
place (and a high-level waste repository
could "redistribute' them) and that.
society sometimes-does take measures
to clean-up naturafly-occurzln aradioactivity. Implying that such natural
risks are not always "acceptable."

On the other hand, some commenters
felt that the level of protection sought in
the proposed rule was far too stringent
when compared to risks allowed and
accepted by society from other
activities. For example, the SAS
Subcommittee recommended that the
desired level of protection be relaxed by
at least a factor of ten for this reason,
coupled with the Subcommittee's
concern that the uncertainties in
analytical projections over thousands of
years could make It difficult to
demonstrate compliance with the
proposed containment requirement.

After evaluating the public comments
and updated performance assessments
of geologic repositories, the Agency has
retained the proposed level of protection
as the basis for the long-term
containment requirements in the final
rule-even though it Is true that tocg.
term assessments of repository
performance will encounter substantial
uncertainties, as the SAB Subcommittee
pointed out. Three reasons support this
decision.

First, revisirg the performance
asesksmerits In accordance with many
of the technial recommendations of the
SA8 has reinforced the Agency's
conclusion that the proposed level 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 equivalent amounts of unmined
uranium ore continues to reinforce the
Agincy's belief that this is an
acceptably small residual risk for future
generations. Therefore, the Agency
believes that this level of protection
represent a reasonable basis for these
disposal standards.

Third rather than relax the level of
protection, the Agency has chosen to
address the uncertainties that concerned
the SAD Subcommittee by adding
i 191.13(b) and by providing a more
detailed "Guidance for Implementation'
section to leplace the proposed
"Procedural Requirements." For
example. this guidance points out that
the entire range of possible projections
of releases need not meet the
containment requirements. Rather,
compliance should be based upon the
projections that the Implementing
agencies believe are more realistic.
Furthermore, these revisions
acknowledge that the quantitative
calculations needed may have to be
supplemented by reasonable qualitative
judgments in order to appropriately
determine compliance with the disposal
standards.

In retaining the proposed level of
protection, the Agency emphasizes that
It is making a decision applicable only
to the circumstances involving disposal
of spent nuclear fuel and high-level and
transuranic wastes. This rule cannot be
used to establish precedents such as "no
Incremental risk to future generations'
for extrapolation to other disposal
problems. For other situations.
evaluations of technological feasibility
and cost-effectiveness must be
considered for the particular set of
circumstances. If mined geologic
repositories were not capable of
providing such good protection, the
Agency might have chosen considerably
different standards.
Time Periodfor Containment
Requirements

Many commenters addressed the
10.000-year period used for the proposed
containment requirements. A few argued
that this period was too long and.that
EPA should only be concerned with a
few hundred to a thousand years. A
number of commentera supported the
focus on 10.000 years. However, many
commenters felt that It was
Inappropriate for the standards to ignore
the perlod after 20.000 years. Some
suggested that the containment
requirements should address periods
ranging from 50.000 to 500.000 years.

In the proposed rule. the Agency
indicated that 10.000 years was chosen.
in part, because compliance with
quantitative standards for a

substantially longer period would have
entailed considerably more uncertain
calculations. There was no intention to
indicate that times beyond 10.000 years
were unimportant, but the Agency felt
that a disposal system capable of
meeting the proposed containment
requirements for 10.000 years would
continue to protect people and the
environment well beyond 10.000 years.
The SAD Subcommittee reviewed and
supported these technical arguments for
limiting the containment requirements to
a 10,000-year period. Those commenters
who argued for longer periods did not
suggest effective ways that might
compensate for the substantially greater
uncertainties inherent in longer
projections of disposal system
performance.

However, many of the commenters
and the SAX Subcommittee suggested
that more qualitative or comparative
assessments beyond 10.000 years might
be appropriate. The Agency agreed with
these comments and worked with the
DOE to formulate comparative
assessment provisions that have been
Incorporated Into the final version of the
Department's site selection guidelines
(10 CFR Part 90). These provisions cail
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
calculationsto meet a specific
quantitative test. Wit the inclusion of
this comparative test in 10 CIR Part 960
the Agency believes that no
modification Is needed in 40 CVR Part
191.

Use of Quantitative Probabilities in the
Containment Requirements

The containment requirements in the
Iproposed rule applied to two categories

I of potential releases ("reasonably
foreseeable" and "very unlikely' l based
upon their projected probabilities of
occurrence over the first 20.000 years
after disposal. In Its comments on the
proposed rule, the NRC objected to the
proposed quantitative definitions of
these probabilities on the basis that
calculation of such probabilities could
be so uncertain that it would be
Impractical to determine whether the
standards had been complied with.
Instead, the NRC suggested substitution
of qualitative terms to Identify the two
categories of potential releases. The
wording proposed by the NRC was

formulated in terms of releases that
might be caused by geologic processes
and events.

In the second round of comment the
Agency sought Information on whether
to adopt the NRC3 recommended
wording or to retain definitions based
on quantitative probabilities. Although a
number of commenters agreed with the
NRC position, the preponderance of
comments supported retention of the
quantitative probabilities The SAB
Subcommittee strongly supported
retention of the probabilistic structure.
but with substantially less restrictive
probabilities and with the proviso that
the Agency be sure that such conditions
would be -. . . practical to meet andIwould] not lead to serious impediments.
egal or otherwise, to the licensing of
high-level waste repositories." After
considering all of this Information, the
Agency has revised the structure of the
containment requirements in several
ways that wili retain quantitative
objectives for long-term containment
Mhile allowing the implementing

agencies enough flexibility to make
qualitative judgments when necessary.

First, the final rule does not use the
terms -reasonably foreseeable" and
'very unlikely" releases. Instead, the
permissible probabilities for two
different levels of cumulative releases
(over 10.000 years after disposal) are
now incorporated directly into the
containment requirements.

Second. the numerical probabilities
associated with the two release
categories have been increased by an
order of magnitude to reflect further
assessments of the uncertainties
associated with projecting the
probabilities of geologic events such as
fault mdvemenL

Third, the final rule clearly Indicates
that comprehensive performance
assessments, including estimates of the
probabilities of various potential
releases whenever meaningful estimates
are practicable, are needed to determine
compliance with the containment
requirements.

Fourth, a paragraph has been added
to the final containment requirements
(Section 191.13) to emphasize that
unequivocal proof of compliance is
neither expected nor required because
of the substantial uncertainties inherent
in such long-term projections. Instead.
the appropriate test is a reasonable
expectation of compliance based upon
practically obtainable information and
analysis. This paragraph was patterned
after a paragraph that considered
similar issues In NRCs 10 CFR Part 60.

Finally, the "Guidance for
Implementation" section has been
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added (Appendix 8). This part of the
rule describes the Agency's assumptions
regarding performance assessments-and
uncertainties and should discourage
overly restrictive or Inappropriate
Implementalion of the containment
requirements.

The Agency believes that these
revisions to the proposed rule preserve
an objective framework for application
of the containment requirements that
requires very stringent Isolation while
allowing the Implementing agencies
adequate flexibility to handle specific
uncertainties that may be encountered.

Within this framework, the possibility
of Inadvertent human Intrusion Into or
nearby a repository requires special
attention. Such Intrusion can
significantly disrupt the containment
afforded by a geologic repository (as
well as being dangerous for the
Intruders, and repositories 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 near a
repository-will entail informed
judgment and speculation It will not be
possible to develop a correct estimate
of the probability of such Intrusion. The
Agency believes that performance
assessments should consider the
possibilities of such Intrusion, but that
limits should be placed on the severity
of the assumptions used to make the
assessments. Appendix B to the fital
rule describes a set of parameters about
the likelihood and consequences of
inadvertent intrusion that the Agency
assumed were the most pessimistic that
would be reasonable In making
performance assessments The
Implementing agencies may adopt these
assumptions or develop similar ones of
their own. However. as indicated under
the discussion of institutional controls,
the Agency does not believe that
Institutional controls can be relied upon
to completely eliminate the possibility ao
inadvertent Intrusion.
Definition of 'Accessible Environment"

TIle containment requirements limit
releases to the "accessibl&- -
environment" for 1t0,00 years after
disposal. In the proposed rule, ground
water within 10 kilometers of a disposal
system was excluded from the definition
of accessible environment This
definition was intended to reflect the
concept that the geologic media
surrounding a mined repository are part
of the long-term containment system.
with disposal sites being selected so
that the surrounding media prevent or

retard 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
those that could cause significant
radiation exposures) In perpetuity.
Applying standards to Ihe ground water
contained within these geologic media
surrounding a repository would Ignore
the role of this natural barrier, and It
could reduce the incentive to search for
sites with characteristics that would
enhance long-term containment of these
wastes. (At the same time, the Agency
recognized that the Institutional controls
designed to reserve this area around a
disposal systemcannot be considered
Infallible, and other provisions of the
rule are designed to reduce the
consequences of potential failures.)

Many commenters objected to the
definition of 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
to-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
p roposed definition was too restrictive

y incudink 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 areas has been
adopted from NRCs 10 CFR Part 6.
This establishes an area around a
disposal system tNat Is to be identified
by markers, records, and other passive
institutional controls intended to
prohibit Iutcompatible activities from the
area. Consistent with the proposed 40
CFR Part 191, the current NRC definition'
of "controlled area' limits its distance
from the edge of a repository to no more
than l0 kilometers. The final 40 CPR
Part 191 defines -accessible
environment' to include: (1) The
atmosphere. land surfaces, surface
waters, and the oceans, wherever they
are located: and (2 portions of the
lithosphere-and the ground water
within it-that are beyond the
controlled area.

Second. the Agency has made the
definition of the 'controlled area' more
restrictive than that currently

Incorporated In 10 CFR Part 0 This
revised definition limits the controlled
area to a distance no greater than five
kilometers from the original
emplacement of wastes in a disposal
system, rather than 10 kilometers;
Furthermo0re, the revised definition
limits the area encompassed by the
controlled area to no more than 200
square kilometers, which Is
approximately the area that would be
encompassed by a controlled area at a
distance of three kilometers from all
sides of a typical repository
configuration. (A distance of five
kilometers from all sides of a typical
repository would correspond to an area
of about 200 square kilometers, whereas
a distance of ten kilometers from all
aides corresponds to an area of almost
500 square kilometers.) This revised
definition substantially reduces the area
of the lithosphere that would have been
removed from the "accessible
environment" defined in the proposed
rule, and it somewhat reduces the
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 water travel
time of 1.000 years to the accessIble
environment (one of the 10 CFR Part O
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 environment will allow a
controlled area to be established
asymmetrically around a repository
based upon the particular
characteristic, of a site.
Release Limits vs. Individual Dose
Limits

The Agency believes that the
containment requirements in I 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 dtbmplicated. Even with good
engineering controls, some waste may
eventually (I.e.. several hundreds or
thousands of years after disposal) be
released into any ground water that
might be In the Immediate vicinity of a
geologic repository. Since ground water
generally provides relatively little
dilution, anyone using such
contaminated ground water In the future
may receive a substantial radlation
exposure (e.g. several rems per year or
more). This possibility is Inherent in
collecting a very large amount of
radioactivity In a small area.

_ .



38079 Federal Register / Vol. 50, No. 182 / Thursday. September 19. 1985 / Rules and Regulations
38078 Federal Register I Vol. 50, No. 182 I Thursday, September 19, 1985 / Rules and Regulations

The proposed rule did not contain any
numerical restrictions on such potential
individual doses after disposal. Rather.
the proposal relied on several of the
qualitative assurance requirements to
greatly reduce the likelihood of such
exposures. In particular, the assurance
requirement calling for extensive
permanent markers and records was
intended to perpetuate information to
future generations about the dangers of
Intruding Into the vicinity of a
repository. The assurance requirement
to avoid sites with significant resources
was intended to reduce the incentive to
explore around a repository even if the
information passed on was Ignored or
misunderstood. And the assurance
requirements to use multiple barriers,
both engineered and natural, and to
keep releases as small as reasonably
achievable were intended to encourage
reduction of releases to ground water.
beyond that needed to meet the
containment requirements-further
reducing the potential for harmful
individual exposures.

This approach to potential individual
exposures was highlighted for comment
when 40 CFR Part 191 was proposed.
After receiving many recommendations
to incorporate a limitation on Individual
doses after disposal, the Agency sought
comment on further details of such a
limitation In the second round of
comments. For example, EPA asked
whether such a limitation should apply
to ground water use, whether it should
apply only for ground water at some
distance from a geologic repository or
for any ground water source, and
whether reliance on existing individual
dose limitations (such as 40 CFR Part
141 or 10 CFR Part 20) for protection
regarding ground water would be
adequate.

The responses resulting from these
questions offered a wide range of
suggestions A number of commenters
opposed inclusion of an Individual dose
limitation for disposal on the grounds
that calculations to judge compliance
with such a standard would be highly
speculative and not an appropriate basis
upon which to judge the adequacy of a
disposal system In contrast, some other
commenters argued that an individual
dose standard in the 5 to 25 millirems
per year range should apply to use of
ground water In the accessible
environment for an indeninitely long
period into the future. Another group of
commenters supported Inclusion of some
limitation on Individual exposure, but
only to the extent that It would not
compromise the primary Intent of long-
term isolation and containment of the
wastes.

These comments did not offer
information that changed the Agency's
perception of some of the problems
associated with individual dose
limitations for disposal First relying
only upon an Individual dose standard
for disposal could encourage disposal
methods that would enhance dilution of
any wastes released. Thus, disposal
sites near bodies of surface water or
large sources of ground water might be
preferred-which the Agency believes Is
an Inappropriate policy that would
usually increase overall population
exposures.

This concern could be met by adding
an individual dose limitation to the
proposed containment requirements.
rather than replacing them. However,
the Agency's performance assessments
of geologic repositories indicate that
doses from using ground water close to._
a repository can become substantial
(e.g., several rems per year) after a few
hundred or thousand years. because the
geological and geochemical.
characteristics of appropriate sItes tend
to concentrate eventual releases of
wastes in any ground water that Is close
to the site. A study published by the
National Academy of Sciences In April
1983 confirms this potential for large
Individual doses if flowing ground water
can contact the wastes after the waste
canisters are presumed to start leaking.
Although it might be possible to find
certain geologic settings that avoid this
problem, such restrictive siting
prerequisites could substantially delay
development of disposal systems
without providing significantly more
protection to populations. Furthermore.
even if reasonable limitations on
Individual exposure might be met at
certain sites for very long times,
demonstratlng compliance with such
limitations could be very difficult
because of the additional complexities
Involved in estimating individual
exposures rather than amounts of
radioactivity released. The SAB
Subcommittee report generally agreed
with the technical aspects of these
conclusions.

On the other hand, analyses of
repository systems with good
engineering controls show that they
should be able to prevent significant
doses from ground water use for at least
a thousand years after disposal. Such
protection would be compatible with
both the proposed containment and
assurance requirements. Accordingly.
the SAD 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 after disposaL

After considering all of this
information. the Agency has decided to
include two new sections in the final
rule. The first (Section 191.15) limits
exposures to members of the public after
disposal, while the second (Section
191.18) limits concentrations In water
withdrawn from certain important
sources of ground water after disposaL

The individual protection
requirements In i 191.15 limit exposures
from a disposal system to Individuals in
the accessible environment to 25
millirems per year to the whole body
and 75 millirems per year to any organ.
These limits apply only to undisturbed
performance of the disposal system (Le.
without any consideration of human
intrusion or disruption by unlikely
natural events), and they apply for the
first 1.000 years after disposal. All
potential pathways of radiation or
radioactive material from the disposal
system to people (associated with
undisturbed performance) shall be
considered. including the assumption
that an individual drinks two liters per
day of water from any "significant
source of ground water" outside of the
"controlled area' surrounding a disposal
system. If the Implementing agency
plans to allow Individuals to use ground
water within the controlled area, such
planned use would also have to be
considered within the pathways
evaluated to determine compliance with

19t.1&
..Significant sources of ground water"

are defined to Include any aquifer
currently providing the primary source
of water for a community water system
or any aquifer that satisfies all of the
following five conditions: (1) It 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) It has a
transmissivity of a least 200 gallons per
day per foot. provided that (4) each of
the underground formations or parts of
underground formations included within
the aquifer must have an individual
hydraulic conductivity greater than 2
gallons per day per square foot: and (5)
it must be capable of providing a
sustained yield of 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 sustained yield



Federal Register / Vol. 50. No. 182 / Thursday, September 19. 1985 | Rules and Regulations 38079

of 10.000 gallons per day roughly
correspond to the size of a rund water
source required to support be needs 6!
about 20 households this Is similar to
the size of the community water system
considered in 40 CYR Part 141. he
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 guidance in the legislative
history of the Safe Drink-ing 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 foot was
chosen to insure that only reasonably
permeable formations are considered.
rather than including unproductive
formations that might be in the vicinity
of a "significant source of ground
water."

The ground water protection
requirements in i 191.16(a) limit the
concentrations In water withdrawn from
any 'special source of ground water" in
the vicinity of a disposal system to
concentrations similar to those i
established for the output of community
water systems by 40 CFR Part 141: (1) 5
picocuries per liter of radium-2z= and.
radium228; (2315 picocuries per liter of
alpha-emitting radionuclides (includin
radium-2z6 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 body or any
Internal organ greater than 4 mll2Uremrs
per year if an Individual continuously
consumed 2 liters per day of dzinklng
water fromt that source of water.
However if the preexisting radionuclide
concentrations in the special source of
ground water already exceed any of
these limits, then 5 191.16(b) limits any
Increases In the preexisting
concentrations to the concentration -
limits set In I 191.16(a). Lke the
individual protection requirements, the
ground water protection requirementa
apply only for undisturbed performance
of the disposal system aid apply for the
first 1.000 years after disposal. Unlike
the Individual protection requirements,
the ground water requirements would
apply to a "special source' if It was
within the controlled area.

'Special sources' are defined to
include only those Class I ground
waters-to be identified in accordance
with the Agency's Ground-Water
Protection Strategy published In August
1984-that meet the following three

conditlons: (1) They are within the -

controlled area or near (less than five
kilometers beyond) the controlled area:
(2) they are supplying drinking water for
thousands of persons as of the date that
the Department selects the site for
extensive exploration as a potential
location of a disposal system; and (3)
they ae irreplaceable in that no
reasonable alternative source of
drinking water is available to that
population. .. '

Needfor the Assurance Requirements
The preceding Issues dealt with the

quantitative requirements of the
disposal standards. While numserical
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 protection or a
sufficient basis to foster public
confidence In the national program.
There are too many uncertainties In
projecting the behavior of natural and
engineered components for many
thousands of years-and too many
opportunities for mistakes or poor
judgments in such calculations-for 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.
(Theoretically, it might be possible to
develop adequate confidence in
achieving this level of protection by
choosing much more stringent numnerical
standards, but this could lead to
substantial difficulties in

!Implementation.) Therefore, the
proposed standards also included
qualitative assurance requirements-
chosen to ensure that cautious steps are
taken to reduce the problems caused by
these uncertainties. The proposed rule
emphasized that the assurance
requirements were an essential
complement to the quantitative
containment requirements that were
selected.

In its comments on the proposed rule.
the NRC argued that the assurance
requirements were not properly part of
the Agency's generally applicable.
standards. The Commission agreed that
the overall numerical performance
standards were not sufficient, but
suggested that Its regulatLions and
procedures were the appropriate vehicle
to provide the necessary confidence that
the Inherent uncertainties would not

compromis e environ men tal protection.
The Agency believes that It does lhave
the authority to give regulatory
expression to the context within which
it has chosen to establish one set of
numerical standards rather than
another. However, because It might not
be appropriate to exercise this authority.
the Agency sought public comment on
the need [or the assurance requirements
In the second round of comments

The preponderance of comments
received on this question strongly
supported retention of the assurance
requirements In 40 CFR Part 191. In
particular. virtually all of dhe various
Stale ovemments that commented on
the rufe described the assurance
requirements as an essential part of the.
regulations governing disposal of these
wastes. Subsequently, two ofmthese
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 FE 127.

Based upon these comments. the
Agency and the NRC have reached an
agreement that should accomplish the
desired regulatory goals while avoiding
the Jurisdictional issue. EPA has
included the assurance requirements in
the final rule, modified as appropriate in
response to other comments. However.
these requirements will not be
applicable to disposal facilities to be
licensed by the Commission. Instead. is
discussed previously. the NRC staff
plans to propose modifications to 10
CFR Part GM developed in consultation
with EPA. for public review and
comment within approximately 120 days -
to insure that the objectives of all of the
assurance requirements in 40 CFR Part
19l will be accomplished through
compliance with 10 CFR Part W. The
Agency has provided the Commission
with all of the comments received by
EPA regarding the assurance
requirements, so that the NRC can use
them in Its rulemaking. In addition, the
Agency will participate in the NRC
rulemaking to facilitate Incorporation of
the principles of all of the assurance
requirements in Federal regulation.
Finally. the Agency will review the
record and outcome of the Part Go
rulemaking to determine If any
subsequent modifications to 40 CFR Part
191 are needed.
Approach Toward Institutional Controls

The Agency particularly sought
comment on its proposed approach to
reliance on institutional controls. She
proposed rule limited reliance on "active,
institutional controls" (such as:
controlling access to a disposal sate.

..

I
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performing maintenance operations, oa
cleaning up releases) to a reasonable
period of time after disposal described
as on the order of a "few hundred
years." On the other hand. "passive
institutional controls" (such as
permanent markers, records, archives.
and other methods of preserving.
knowledge) were considered to be at
least partially effective for a longer
period of time.

Few commenters argued with the
distinction between active and passive
institutional controls, or with the
amount of reliance the proposed rule
envisioned for passive controls.
However. many commenters felt that "a
few hundred years" was too long a
period to count on active controls.
Accordingly, the final rule limits
reliance on active institutional controls
to no more than 100 years after disposaL
This was the time period the Agency
considered in criteria for radioactive
waste disposal that were proposed for
public comment In 19 3 (43 FR 532z62) a
period 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
releases of waste from a disposal
system.

The concept of passive institutional
controls has now been incorporated Into
the definition of "controlled area' that Is
used to establish one of the boundaries
for applicability of the containment
requirements and the individual
protection requirements In the final rule.
Because the assumptions made about
the effectiveness of passive institutional
controls can strongly affect
implementation of the containment
requirements, the Agency's intent has
been elaborated in the guidance for
implementationr section. The Federal
Government is committed to retaining
control over disposal sites for these
wastes as long as possible. Accordingly
(and in compliance with one of the
assurance requirements). an extensive
system of 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
human intrusion. because there will
always be a realistic chance that some
Individual, will overlook or
misunderstand the markers and records.
(For example. exploratory drilling
operations occasionally Intrude into
areas that clearly would have been
avoided if existing information had been
obtained and properly evaluated.)
However. the Agency assumed that

society in general will retain knowledge
about these wastes and that future
societies should be able to deter
systematic or persistent exploitation of
a disposal site.

The Agency also assumed that
passive institutional controls should
reduce the chance of inadvertent
intrusion compared to the likelihood if
no markers and records were In place.
Specific judgments about the chances
and consequences of intrusion should be
made by the implementing agencies
when more information about particular
disposal sites and passive control
systems is available. The parameters
described in the "guidance for
implementation" represent the most
severe assumptions that the Agency
believed were reasonable to use in Its
analyses to evaluate the feasibility of
compliance with this rule (analyses that
are summarized in the BID). The
implementing agencies are free to use
other assumption if they develop
Information considered adequate to
support those judgments.

The role envisioned for institutional
controls in this rilemaking has been
adapted from the general approach the
Agency has followed in its activities
Involving disposal of radioactive wastes
since the initial public workshops
conducted in 1977 and 197a The
Agency's overall objective has been to
protect public health and the
e nvironmnent from di sposal olf
radioactive 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 periods that these wastes.
remain dangerous. Instead, the Agency
has pursued standards that call for
Isolation of the wastes through the
physical characteristics of disposal
system siting and design, rather than
through continuing maintenance and
surveillance. This principle was
enunciated in the general criteria
published for public comment in 1978 (43
FR 53282). and it has been incorporated
into the Agency's standards for disposal
of uranium mill tailings (48 FR 590. 48 FR
45328).

This approach has been tailored to fit
two circumstances associated with
mined geologic repositories. First. 40
CFR Part 191 places containment
requirements on a broad range of
potential unplanned releases as well as
the expected behavior of the disposal
system. Therefore, determining
compliance with the standards Involves
performance assessments that consider
the probabilities and consequences of a
variety of disruptive events, Including
potential human intrusion. Not allowing

passive institutional controls to be taken
Into account to some degree when
estimating the consequences of
inadvertent human intrusion could lead
to less protective geologic media being
selected for repository sites. The
Agency's analyses indicate that
repositories In salt formations have
particularly good capabilities to isolate
the wastes from flowing ground water
and, hence, the accessible environment.
However, salt formations are also
relatively easy to mine and are often
associated with other types of resources.
If performance assessments had to
assume that future societies will have no
way to ever recognize and limit the
consequences of inadvertent intrusion
(from solution mining of salt. for
example), the scenarios that would have
to be studied would be more likely to
eliminate salt media from consideration
than other rock types; Yet. this could
rule out repositories that may provide
the best Isolation, compared to other
alternatives, if less pessimistic
assumptions about survival of
knowledge were made.

The second circumstance that the
Agency considered In evaluating the
approach towards institutional controls
taken In this rule Is the fact that the
mined geologic repositories planned for
disposal of the materials covered by 40
CFR Part 191 are different from the
disposal systems evisioned for any other
types of waste. The types of inadvertent
human activities that could lead to
significant radiation exposures or
releases of material from geologic
repositories appear to call for much
more Intensive and organized effort than
those which could cause problems at.
for example, an unattended surface
disposal site. It appears reasonable to
assume that information regarding the
disposal system Is more likely to reach
(and presumably deter) people
undertaking such organized efforts than
it is to inform Individuals involved in
mundane activities.

These considerations led the Agency
to conclude that a limited role for
passive institutional controls would be
appropriate when projecting the long-
term performance of mined geologic
repositories to judge compliance with
these standards. However. such
assumptions would not necessarily be
applicable to other Agency actions
where different issues are involved.

A voiding Sites With Natural Resources

The proposed rule contained an
assurance requirement that would have
prohibited use of sites where there is a
reasonable expectation that future
exploration for scarce or easily I
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accessible resources might occur. The
comments received on this Issue
generally agreed that cites with
resources should be avoided. However,
some commenters suggested that the
requirement should be more restrictive.
lo include "potentially accessible"
resources. Other commenters argued
that the Agency should be less
restrictive regarding sites with possible
resource polential-discouraging but not
prohibiting their use-because other
attributes of the site might overcome the
relative disadvantages presented by
resource potential

After considering these comments, the
Agency agreed with the latter viewpoint.
This judgment was reinforced by the
belief that disposal sites should be
chosen after comparative evaluation of
a variety of alternatives, and the
proposed assurance requirement could
have inhibited this process. Therefore.
this assurance requirement has been
revised In the final rule to Identify
resource potential as a disincentive but
not as an outright prohibition for site
selection. Instead, the revised assurance
requirement states that places with
resource potential shall not be used
"unless the favorable characteristics of
such places compensate for their greater
likelihood of being disturbed in the
future."

This wording implies a qualitative
comparison. because the Agency Is not
aware of quantitative formulas

-comprehensive enough to provide_
Edequieii m sonsto goVinile-
selection. However, the Agency does not
Intend that sites with resource potential
can be used merely upon Identification
of a few features that might be more
favorable than at a site without
significant resources. Rather. sites with
resources should only be used If It Is
reasonably certain that they would
provide better overall protection than
the practical alternatives that are.
available.

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 salt
domes might not be acceptifle because
such formations seemed more likely
than others to attract exploration in the
future. The modification of this
assurance requirement In the final rule
means that salt domes should not be
peremptorily removed from
consideration. but should be compared
against all of the characteristics of
alternative sites in terms of the overall
environmental protection expected.

ton~g .TenJMonitorin g
The proposed rule addressed active

Institutional controls over a disposal site
only in a negative sense-to prohibit
reliance upon them for more than i few
hundred years after disposaL Thbe
Agency's Intent was to 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
,period of reliance was appropriate (see
the preceding discussion under
"Approach Towards InstItutional

Controls")
However, several commenters

(including most of the States) also urged
addition of a requirement for long-term
moniloring of a repository after disposaL
This view did not deny the need to
select and design disposal systems
without depending upon active controls
In the future. However, It broadened this
perspective by arguing that a disposal
system so designed should still be
monitored for a long time after disposal
to guard against unexpected failures.

The Agency had not considered this
viewpoint in developing the proposed
rule. Accordingly, further information on
this Idea was sought during the "second
round" of public comment and the
Agency surveyed the capabilities and
expectations of long-term monitoring
approaches. Evaluating this Information
led the Age'ncy to several conclusions:

(1) Perhaps most Importantly. the
techniques used for monitoring after

~dispoial YuWIrut eop-are O -
term isolation capabilities of the
disposal system. Furthermore, plans to
conduct monitoring after disposal
should never become an excuse to relax
the care with which systems to Isolate
these wastes must be selected, designed.
constructed. and operated.

(2) Monitoring for radionuclide
releases to the accessible environment

not likely to be productive. Even a
poorly performing geologic repository Is
very unlikely to allow measurable
releases to the accessible environment
for several hundreds of years of more,
particularly in view of the engineered
controls needed to comply with to CFR
Part 60. A monitoring system based only
on detecting radionuclide releases-a
system which would almost certainly
not be detecting anything for several
times the history of the United States-
is 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 approaches which may, in a
relatively short time. significantly
improve confidence that a repository is

performing as Intended. Two examples
are of particular interest. One Involves
the concept of monitoring ground water
sources at a variety of distances for
benign tracers Intentionally released to
the ground water in the repository; this
approach can evaluate the delay
Involved In ground water movement
from the repository to the environment
and can serve to validate expectations
of the performance expected from the
system's natural barriers. Another
concept Involves monitoring the small
uplift of the land surface over the
repository In order to validate
predictions of the system's thermal
behavior. Both of these approaches can
be carried out without enhancing
pathways for the wastes to escape from
the repositor$.

Based on these conclusions and the
public comments on this question. the.
Agency has Included a provision for
long-term monitoring after disposal In
the assurance requirements of the final
rule 'Disposal systems shall be
monitored after dispospl to detect
substantial and detrimental deviations
from expected performnance. This
mornitoring shall be done with
techniques that do not Jeopardize the
Isolation of the wastes and shall be
conducted until there are no significant
concerns to be addressed by further
monitoring." This new provision Is
consistent with the overall intent of the
assurance requirements: To take
prudent and cautious steps necessary to
minimize the risks posed by the inherent
uncertainties In expectations of here
future. Beyond this broad mandate.
however, the Agency has not specified
the details of a monitoring program
That Is properly left to the implementing
agencies. Furthermore. the precise
objectives of an appropriate monitoring
program probably should not be spelled
out until much more information Is
gathered about the characteristics and
expected behavior of specific sites and
designs
Ability ro Recover Wastes After
Disposal

Thelproposed rule Included an
assurance requirement that recovery of
these wastes be feasible for "a
reasonable period of time' after
disposal. The Agency specifically sought
comment on whether this was a
desirable provision. since It would rule
out certain disposal concepts, such as
deep-well Injection of liquid wastes. The
comments received were split about
evenly between those who thought the
provision should be retained and those
who thought It was detrimental to the
overall rule Many of those who opposed
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the requirement argued that it would
encourage designing a geologic
repository to make retrieving waste
relatively easy-which might
compromise the isolation capabilities of
the repository or which might encourage
recovery of the waste to make use of
some Intrinsic value it might retain (the
potential energy content of spent
nuclear fuel for example).

The intent of this provision was not to
make recovery of waste easy or cheap.
but merely possible In case some future
discovery or Insight made it clear that
the wastes needed to be relocated. EPA
reiterates the statement In the preamble

- to the proposal that any current concept
for a mined geologic repository meets
this requirement without any additional
procedures or design features. For
example, there is no Intent to require
that a repository shaft 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 to
mine the senled repository and recover
the waste albeit at substantial cost
and occupational risk. The
Commission's requirements for multiple
engineered barriers within a repository
(10 CFR Part 60) adequately address any
concerns about the feasibility of
recovering wastes from a repository.

Therefore. this provision should not
have any effect upon plans for mined
geologic repositores. Rathera it

intended to call Into question any other
disposal concept that might not be so
reversible-because the Agency

ubelieves that future generations should
have options to correct any mistakes
that this generation might
wounintentionally make Almnost all of the
contienters agreed with the validity of
o this objecive Accordinglys the Agency
has decided to retain this assurance
rqetirement in the final rule as
t proposed
Health Impacts of 40 CFR Part 191

Waste Management and Storage.
Waste management and storage
actherties conducted In accordance with
Subpart A would limit the maximum risk
to a member of the public It the general
environment to a 5XJQ-4 chance of
incurring a premature fatal cancer over
a lifetime. Of course, a risks this large
would exist only for ain Individual
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 to individuals
are expected to be much lower. It is
theoretically possible under the final
rule that an Individual could be exposed
to 25 millirems per year (to the whole

body) from both an NRC-licensed
facility and a DOE facility not licensed
by NRC. for a total of 50 milliremlyear.
However, the Agency believes that this
is particularly improbable and does not
foresee a significant public health
Impact from this possibility.

Woste Disposal. A disposal system
complying with Subpart B would confine
almost all of the radioactive wastes to
the immediate vicinity of the repository
for a very long time. Because the wastes
would be so well isolated from the
environment, the Agency Is confident
that any risks to future populations,
would be very small. Similarly, risks to
most future individuals would also be
very small (and effectively zero In
almost all csses)-except for the
possibility that an individual In the
distant future might use ground water
from the vicinity of a repository. In this
case, there is a chance that such an
individual might receive a substantial
exposure. The following paragraphs
describe the possible health impacts of
the residual risks from a disposal system
that would be in compliance with 40
CFR Part 191.

Population Risks: With regard to
exposure of populations, the Agency has
estimated the potential long-term health
risks to future generations from various
types of mined geologic repositories
usin very general models of
environmental transport and a linear,
nonthreshold dose-effect relationship
between radiation exposures and
premature deaths from cancer. Food
chains, ways of life, and the size and
geographical distributions of
populations will undoubtedly change
over a 10.000-year period. Unlike
geological processes, factors such as
these cannot be usefully predicted over
such long periods of time. Thus. In
making these health effects projections,
the Agency found it necessary to depend
upon very general models of
environmental pathways and to assume
current population distributions'and
death rates. The SAD Subcommittee
evaluated these models carefully, and.
although a number of specific changes
were recommended for particular
parameters. the Subcommittee endorsed
the general approach. As a consequence
of using these generalized models. EPA's
projections are intended to be used
primarily as a toot for comparing the
performance of one waste disposal
system to another and for comparison of
the risks of waste disposal with those of
undisturbed ore bodies. The results of
these analyses should not be considered
a reliable projection of the "real" or
abanilpta number of health effects

resulting from compliance with the
disposal standards.

These health risk models were used to
assess the long-term health risks from
several different model repositories
containing the wastes from 100.000
MTHM-which could Include all
existing wastes and the future wastes
from all currently operating reactors.
The Agency estimates that this quantity
of waste. when disposed of in
accordance with the proposed
standards, would cause no more than
1.000 premature deaths from cancer in
the first 20.000 years after disposal: an
average of no more than one premature
death every 10 years. Most of the model
repositories considered had projected
population risks at least a factor of ten.
below this, or about 100 deaths over
10.000 years. The projections for the
actual repositories that are constructed
are expected to be closer to this lower
figure. Any such increase In the number
of cancer deaths would be very small
compared to today's Incidence of
cancer, which kills about 350.000 people
per year in the United States. Similarly,
any such increase would be much less
than the approximately 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.

Individuol 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 future. For these
analyses, only the expected undisturbed
performance of a repository was
.considered (eg. there was no evaluation
of exposures that might occur if a
repository was disrupted by movement
of a fault). In most of the cases studied.
no exposures occurred for more than
one thousand years after disposal. After
that, these analyses 2redlct that
significant exposures (on the order of a
few rems per year in the vicinity of the
repository over the next several
thousands of years) may appear for
some of the geologic media considered.
These projections are similar to those
contained in the April 1983 report
published by the National Academy of
Sciences. The BID contains more
detailed descriptions of the Agency's
Individual dose calculations.

Intergenerationol Risk- As described
earlier, the Agency has chosen to rely on
provisions that limit risks to populations
as the primary standards for the long-
term performance of disposal systems.
Although the projections of the residual
population risk are cearly very small,
the discontinuity between when the
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wastes re genersted and when the
projected health effects manifest
themselves made it difficult t .t
determine what level of residual sisk
should be allowed by these disosal
standards. The difficulty arose ecause
most of the benefits derived In the
process of waste production fall upon
the current generation. while most of the
risks fall upon future generstions. Thus
a potential problem of intergenerational
equity with respect to the distribution of
risks and benefits became apparent
This problem Is sometimes rererred to as
the intergenerational risk Issue, and U 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 respect to the distribution of
risks and benefits. it might appear that
no risk should be passed on to future
generations. This Is a conditionwhich
the Agency believes cannot be met by
disposal technologies foreseeable within
this century. However, there Is one
particular factor which has reinforced
EPA's decision about the
reasonableness of the risks permitted
under the disposal standards. his is the
following evaluation of the risks
associated with undisturbed uranium
ore bodies. Additionally, for the purpose
of comparing the risks permitted under
the standards to other radiation risks
which people ar currently exposed to, a
brief discussion of the risks from other
natural sources of radiation Is also
Included.

Uranium Ore: Most uianum ore in the
United States occurs In permeable
geologic strata containing flowing
ground water. Radionuclides In the ore.
particularly uranium and radium.
continuously enter 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 a waste
repository. The effects associated with
the amount of ore needed to produce the
high-level wastes that would fill the
model geologic repository can vary
considerably. Part of this variation
corresponds to actual differences from
one ore body to another, jart can be-
attributed to uncertainties In the
assessment Afterireviling the
population risk models in accordance
with the recommendations of the SAB
Subcommittee, these estimates of the
risks frosm unmined ore bodies ranged
from about 10 to more than 100000
excess cancer deaths over 10.000 year.
Thus. leaving the ore unmined appears
to present a risk to future generations
comperable to the risks from disposal of
wastes covered by these standards.

Variations In NaturalBockjiound-
Radionuclides occur naturally in the
earth in very large amounts and are
produced in the atmosphere by cosnic
radiation. Everyone Is exposed to
natural background radiation froe these
natural radionuclides and from direct
exposure to cosmic radiation. Individual
exposures average about 100 millfrems
per year. with a range of about Go to zoD
milllirem/year. These natur *r

backgtouant raditi~on levels have
remained relatively constant for a very
long time. According to the same linear.
nonthreshold dose efi'ect relationship
used in EPJs other analyses an
Increase of one millirem per year (about
one percent) In natural background In
the United States would result In about
eo additional deaths per yeAr. or 600.000
over a 10.000-year periodL

iVatural Radionuclide Concenuthrions
In Ground Water: One source of tis
exposure to natural background
radiation comes from naturally
occurring radionuclides found In ground
water. Radium Is the most important of
the naturally occurring radioactive
msterials likely to occur In public water
supply systems, but uraniumr Is also
found in gounid waters due to its
natural occurrence. Surveys of-
radionuclides In ground water systems
Indicate: a United States range of 0.1 to
50 picocuries (pCi) per liter for radium-
225 (with isolated sources exceeding 100-
pCI/liter); up to 74 pCi/liter for aul
alpha-emittIng radionuclides other than
uranium (although most of the alpha-
emitting concentrations are below a
pCi/lliter) and up to 630 pCil1iter for
total uranium concentrations. Elevated
radlum-2=9 concentrations are found
along the Atlantic coastal region and the
Midwest; low levels are usually found In
the treated water supplies In the
western States. Elevated uranium and
alpha-emitting radionuclide - '
concentrations are generally limited to
the Rocky Mountain region and Maine
and Pennsylvania in the east

The Agency's primiry drinking water
regulations (40 CFR Part 141) limit the
contamination levels for radluAm-22A and
radiun-228 to 5 pCI/liter and the levels
for total alpha-emitting contamination
(excluding radon and uranium) to 15
pCi/liter. Elevated concentrations of
-radium in drinking water are generally a
problem associated with smaller
community water systems, with an
estimated 500 systems exceeding 6 pCll
liter. The Agency's risk assessments
indicate that continuous consumption of
water containing the maximum amount
of radium allowed may cause between
0.7 and 3 cancers per yearper mllion
exposed persons.

Environmentallsmpactr ''-

A Draft Environmental kIpict
Statement (EIS) was prepared for the
proposed rule, in accordasce with th
Agency's procedures for the Voluntary
preparation of ElS's (30 FR 37429.
However, section 121(c) of the NWPA
subsequently exempted this action from
preparation of an EIS under section
102(2)(C) of the National Environmental
Policy Act of 1969 (NEPA) and from any
environmental review under
subparagraph (E or (F) of section 102(2)
ot the NEPA. Accordingly, a Final EIS
has not been prepared for promulgation
of this rule. The potential health impacts
of this action are summarized above.
and much of the information that would
have been contained fn a Final ElS is
documented In the Sack UZi&
Information Document that accompanies
this rinsa version of 40 CPR Part 191
Regulatory impats

This rule 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 a 'major rule' In
accordance with the guidelines provided
by the Executive Order. Any comments
received from OMB and EPAa
responses to those comments am'
available for public Inspection in the
docket cited above under the heading
"ADOREISEL 3

The Agency has had to take an
unusual approach in considering the
regulatory Impatds of tis prpsd
action-as rquired by Executive Order

12291. In mnost cases, a regulation
concerns an ongoing activity and may
be considered a burden whose costs
should be judged against the regulatory
benefits. Here, it was not possible to
quantify the costs and benefits of this
action compared to the consequences of
no regulation because there fa no
specific "baseline' program to consider.
The appropriate regulations must be
established before the regulated activity
can even begin. Thus, the typical
perspectives on costs and benefits ae
jitered. Instead, the Agency evaluated
how the costs of commercial waste
management and disposal might change
in response to differentlevela of
protection from the containment
requirements. Similar evaluations were
not performed for the wastes from
atomic energy defense activities
because sufficient Informsalion was not
available.

To evaluate the effects of different
levels of protection. EPA considered the
performance of different repository
designs in several different geologic
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media. Tle costs of the various
engineering controls that might be
needed to meet different levels of
protection were estimated. In addition.
allowances were made for the increased
research and development costs that
might be needed to demonstrate
compliance with the standards if
projected performance for a particular
disposal system indicated releases less
than an order of magnitude below the
long-term radionuclide release limits in

191.13.,
Since the regulatory impact analyses

that supported the proposed rule were
performed, the NRC has promulgated
minimum requirements for the
engineered barriers of a disposal system
(in 10 CFR Part 80). more data
concerning disposal sites being
considered by the Department have
become available, and the Agency has
reviewed Its performance assessments
to reduce overestimates of long-term
risks in accordance with the SAB
review. After evaluating 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, all of the disposal sites being
evaluated by the Department, assuming
compliance with the existing
requirements of 10 CFR Part 60 are
expected to be able to meet these
disposal standards without additional
precautions beyond those already
planned.
List of Subjects in 40 CFR Part 191

Environmental protection, Nuclear
energy, Radiation protection, Uranium,
Waste treatment and disposal.
Regulatory Flexibility Certification

In accordance with the Regulatory
Flexibility Act of 1980. 5 U.S.C. 805(b).
the Administrator hereby certifies that
this rule will not have any significant
impact on small businesses or other
entitites. and that a Regulatory
Flexibility Analysis 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 1I. 9IS.
Lee . Thomas.
Administrator.

A new Part 191 is hereby added to
Title 40, Code of Federal Regulations. as
follows:

SUBCHAPTER F-RADIATION
PROTECTION PROGRAMS

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

Subpart A-Environmental Standards for
Management and Storage
sea
191.01
191.02

191.04
121.05

Applicability
Definitlons
Standards.
Alternative standard.
Effective date.

Subpart 3-EnvIronmnontal Standards for
Disposa
291.21 Applicability.
191.12 Deffnltions..
291.13 Containment requirements.
191.14 Assurance requirements.
191.23 Individual protection requirements
19t.19 Ground water protection

requirements.
191.17 Alternative provisions for disposaL
19X 1. Effective data.
Appendix A Table for Subpart B
Appendix B Guidance for Implenmentation

of Subpart B
Authodiy rTh Atomic Energy Act of 1954

as amended; Reorganization Plan No. 3 of
1970 and the Nuclear Waste Policy Act of

Subpart A-Environmental Standards
for Management and Storage
3191.01 Appilcabllty.

This Subpart applies to:'
(a) Radiation doses received by

members of the public as a result of the
management (except for transportation)
and storage of spent nuclear fuel or
high-Jevel or transuranic radioactive
wastes at any facility regulated by the
Nuclear Regulatory Commission or by
Agreement States, to the extent that
such management and storage
operations are not subject to the
provisions of Part 190 of title 40 and

(b) Radiation doses received by
members of the public as a result of the
management and storage of spent
nuclear fuel or high-level or transuranic
wastes at any disposal facility that Is
operated by the Department of Energy
and that Is not regulated by the
Commission or by Agreement States.

3191.02 Dftitions.
Unless otherwise indicated in this

Subpart, all terms shall have the same
meaning as In Subpart A of Part 190.

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

(b) "Administrator" means the
Administrator of the Environmental
Protection Agency.

(c) Commission means the Nuclear
Regulatory Commission.

(d) 'Department' means the
Department of Energy.

(e) `NWPA' means the Nuclear
Waste Policy Act of 1982 (Pub. L 97-.
425).

In "Agreement State" means any
State with which the Commission or the
Atomic Energy Commission has entered
Into an effective agreement under
subsection 274b of the Atomic Energy
Act of 1954, as amended (68 Stat. 919).

(g) "Spent nuclear fuel means fuel
that has been withdrawn from a nuclear
reactor following Irradiation, the
constituent elements of which have not
been separated by reprocessing.

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

(i "Tranauranic radioactive waste,"
as used in this Part, means waste
containing more than 100 nanocuries of
alpha-emitting transuranic isotopes,
with half-lives greater than twenty
years. per gram of waste, except for (1)
High-level radioactive wastes; (2)
wastes that the Department has
determined, with the concurrence of the
Administrator, do not need the degree of
Isolation required by this Part or (3)
wastes that the Commission has
approved for disposal on a caseby-case
basis in accordance with 10 CFR Part 61.

(j) "Radioactive waste." as used In
this Part, means the high-level and
transuranic radioactive waste covered
by this Part

(k) "Storage" means retention of spent
nuclear fuel or radioactive wastes with
the intent and capability to readily
retrieve such fuel or waste for
subsequent use, processing, or disposal

(1) "Disposal" means permanent
isolation of spent nuclear fuel or
radioactive waste from the accessible
environment with no intent of recovery.
whether or not such isolation permits
the recovery of such fuel or waste. For
example, disposal of waste in a mined
geologic repository occurs when all of
the shafts to the repository are
backifriled and sealed.

(m) "Management" means any
activity. operation. or process (except
for transportation) conducted to prepare
spent nuclear fuel or radioactive waste
for storage or disposal. or the activities
associated with placing such fuel or
waste in a disposal system.

(n) "Slte" means an area contained
within the boundary of a location under
the effective control of persons
possessing or using spent nuclear fuel or
radioactive waste that are Involved in
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any activity. operation. or process
covered by this SubparL

(I) 'General environment" means the
total terrestrial atmospheric, ad
aquatic environrnents outside sites
within which any activity, operation, or
process assoclated with the
management and storage of spent
nuclear fuel or radioacUve wastelh
conducted.

(p3 "Mmber of the public" means any
individual except during the time when
that Individual Is 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 the most
exposed human organ or tissue,
exclusive of the Integumentary systern
(skin) and the cornea.
f191.03 Standard. %

(a] Management and storage of spent
nuclear fuel or high-level or transuranic
radioactive wastes at all iacillifes
regulated by the Commission or by
Agreement States shall be conducted In
such a manner as to provide reasonable
assurance that the combined annual
dose equivalent to any member of di
public In the general environet
resulting from: (1) Discharges of
radioactive material and direct radiation
from such management and storage and
(2) all operations covered by Part 10;
shall not exceed 25 millfirems to the
whole body. 75 millirems to the thyroi,
and 25 millirems to any other critical
organ. *

(b) Management and storage of spent
nuclear fuel or high-level or tranmuranic
radioactive wastes at all facilities for
the disposal of rsc fuel or waste that
are operated by the Department and
that are not regulated by the
Commission at Agreement States shzl
be conducted In such a manner as to
provide reasonable assurance that ths
combined annual dose equivalent to any
member of the public in the general
environment resulting from discharges
of radioactive material and direct
radiation from such management and
storage shall not exceed 25 millrems to
the whole body and 75 eisllrems to any
critical org. ;

1914 M Aterati t ad
(a) The Adminiatratbr tiay wsue

alternative standards from those'
standards established in 19L03(bi for
waste management and storage
activities at facilities ha t ae sO
regulated by the Commission or
Agreement States if. upon review of
application for soch alternativr
standards: _-.: J

(1) The Administrator determines that
such alternatve standud will prevent

any member of the public from receiving
a continuous exposure of more than 100
millirems per year dose equivalent and
an Infrequent exposure of more than 500
millirems dose equivglent In a year from
all sources, excluding natura :.
background and medical procedures;
and

(2) The Administrator promptly makes
a matter of public record the degree to
which continued operation of the facility
Is expected-to result In levels in excess
of the standards specified in 291.03(b).

(b) An application for allernativa
standards shall be submitted as soon as
possible after the Department
determines that continued operafion of a
facility will exceed the level specified
in 191.03[b) and shall Include el
information necessary for the
Administrator to make the
determinations called for In 191.04(a).

(c) Requests for alternative standards
shall be submitted to the Administrator,
US. Environmental Protection Agency.
401 M Street SW, Washington, DC

205. .

5191.05 Effective daWta
The standards in this Subpart shall be

effective on November 1. 198S,

Subpart B1-Envronmental Standards
for Disposal

19t111 Appicabillty.
(a) This Subpart applies toW
(1) Radioactive materials released

into the &ccessible environment as a
result of the disposal of spent nuclear
fuel or high-level or transuranic
radioactive waste=

(2) Radiation dosei receivea by
members of the public as a result of
such disposa and

(3) Radioactive contamfnatlon of
certain sources of ground water In the
vicinity of disposal systems for such fuel
or wastes.

(b) However, this Subpart does not
apply to disposal directly Into the
oceans or ocean sediments. This
Subpart also does not apply to wastes
disposed of before the effective date of
this rule.
1 191.12 Ceinition.

Unless otherwise indicated in this
Subpart, all terms shall have the sam
nmesning as in Subpart A of this Pam

(a) "Disposal system" meant any
combination of engineered and natural
barriers that isolate spent nuclesr fuel
or radioactive waste after disposaL

lb) "Waste." as used In this Subpart
means any spent nuclear fuel or
radioaeve waste Isolated In a disposal
y-..

(c) "Waste form' means the materials
comprising the radioactive components
of waste and any encapsulating or
stabilizing matrix

(dl "Barrier" means any material or
structure thai prevents or substantially
delays movement of water or
radionuclides toward the accessibLk
environment For example, a barrier
may be a geologic structure, a canister. a
waste form with physical and chemical
characteristics that significantly
decrease the mobility of radionuclides.
or a material placed over and around
waste, provided that the material or
structure substantially delays movement
of water or radionuclides.

(e) Fassive Institutional control'
means: (2) Permanent markers placed at
a disposal site. (2) public records and
archives. (3) government ownership ad
regulations regarding land or resousce
use, and (4) other methods of preerving
kcnowledge about the location, design.
and contents of a disposal system

(f) "Active Institutional confrol
means: (1) Controlling access to a
disposal site by any means other than,
passive Institutional controls: (2)
performing maintenance operations or
remedial actions at a site. (3) controlling
or cleaning up releases from a site, or (4)
monitoring parameters related to
disposal system performanc

(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 horizontally no
more than five kilometers In any
direction from the outer boundary of the
original location of the radioactive
wastes in a disposal system and (2 thue
subsurface underlying such a surface
location..

(h) "Ground water" means water
below the land surface in a zone ef
saturation.

(I) "Aquifer" means an underground7 cological formation, group of
zormatons, or part of a formation that Is
capable of yielding a significant amoupt
of water to a well or spring.

li) "Lithospheren means the solid pert
of the Eart4 below the surface. Including
any groundwater contained ivitfn IL

(k) "Accessible eqvironaent' means:
(1) The atmosphere. (2) land surfaces. (3)
surface waters. (4) oceans; and (5) all of
the lithosphere that is beyond the
controlled area.

(1 '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

----;-- -- ---. floods - - - --.
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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
15 service connections used by year-
round residents or regularly serves at
least 25 year-round residents.

(n) "Significant source of ground
water.' as used in this Part, means: (1)
An aquifer that: i) Is saturated with
water having less than 10.000 milligrams
per liter of total dissolved solids; (ii) is
within 2.500. feet of the land surface: (lii)
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 (lIv) is capable of
continuously yieldInig 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
SubparL

(o) "Special source of ground water,'
as used in this Part, means those Class I
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 NWPA); and (3) are irreplaceable in
that no reasonable alternative source of
drinking water Is available to that
population.

(p) 'Undisturbed performance" means
the predicted behavior of a disposal
system including consideration of the
uncertainties in predicted behavior, If
the disposal system is not disrupted by
human intrusion or the occurrence of
unlikely natural events,

(q) "Performance assessment" means
an analysis that: (1) Identifies the
processes and events that might affect
the disposal system,; (2) examines the
effects of these processes and events on

-the performance of the disposal system;
and (3) estimates the cumulative
releases of radionuclides. considering
the associated uncertainties, caused by
all significant processes and events.
These estimates shall be incorporated
into an overall probability distribution
of cumulative release to the extent
practicable.

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

(s) "Implementing agency." as used in
this Subpart, means the Commission for
spent nuclear fuel or high-level or
transuranic wastes to be disposed of in
facilities licensed by the Commission in
accordance with the Energy
Reorganization Act of 1974 and the
Nuclear Waste Policy Act of 1982 and it
means the Department for all other
radioactive wastes covered by this Part.
1 191.13 Containment re4ulrements.

(a) Disposal systems for spent nuclear
fuel or high-level or transuranic
radioactive wastes shall be designed to
provide a reasonable expectation based
upon performance assessments, that the
cumulative releases of radionuclides to
the accessible environment for 10.000
years after disposal from all significant
processes and events that may affect the
disposal system shalb

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

(2) Have a likelihood of less than one
chance in 1.000 of exceeding ten times
the quantities calculated according to
Table I (Appendix A)

(b) Performance assessments need not
provide complete assurance that the
requirements of 191.13(a) will be 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 I3 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.
1 131,14 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 should be maintained for
as long a period of time as is practicable
after disposal however. performance
assessments that assess isolation of the
wastes from the accessible environment

shall not consider any contributions
from active institutional controls for
more than 100 years after disposaL

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

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

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

(e) Places where there has been
mining for resources, or where there is a
reaso3iable 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.

(If) Disposal systems shall be selected
so that removal of most of the wastes Is
not precluded for a reasonable period of
time after disposaL
1 191.15 indivdual protection
requirements,'

Disposal systems for spent nuclear
fuel or high-level or transuranic
radioactive wastes shall be designed to
provide a reasonable expectation that.
forl .000 years after disposal
undisturbed performance of the disposal
system shall not cause the annual dose
equivalent from the disposal system to
any member of the public in the
accessible environment to exceed 23
millirems to the whole body or 73
millirems to any critical organ. All
potential pathways (associated with
undisturbed performance) from the
disposal system to people shall be
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considered, Including the v.sstlmption
tha Iindividuals consume 2 liters per day
of drinking water from any significant
source of Rround water outside of the
rontrolied area.

1191.16 Groundwatirprotecton
requirements.

(a) Disposal systems for spent nuclear
fuel or high-level or transuranic
radioactive 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 radionuclide
concentrations averaged over any year
In water withdrawn from any portion of
a special source of ground water to
exceed-

(1) 5 picocuries per liter of radium-225
and radium-228;

(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 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 ground
water.

(b) If any of the average annual
radionuclide concentrations existing In a
special source of ground water before
construction of the disposal system
already exceed the limits in 19 l6(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 fromr
that special source of ground water by
more than the limits established in
191.16(a),. . ..

1 191.17 AlternatIve provislons for
disposaL

The Administra tor may. by rule.
substitute for any of the provisions of
Subpart B alternative prqvislons chosen
after

(a) The alternative provisions have
been proposed for public cormment 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
Inappropriate;. ;.

...- .. ... *

..- . .- :

(b) A public cornment period of at
least 90 days has been completed.
during which an opportunity for public
hearings In affected areas of the country
has been provided; and

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

1101.18 Effective data
The standards In this Subpart shall be

effective on September 19 1on
Appendix A-Table for Subpart B
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Application of Table t
Note , Unit. of Waste. The Release imits

in Table I asplt to the amount of wastes in

anoe of loig

(a) An amount of spent nuclear fuel
contaIning 1.000 metric tons of heavy metal
(l'M"ed exposed to a burnup between 23.000
megawatt-days per metric ton of heavy metal
(!MWd/MTHM) and 40,000 MMdIMTHK

(b) The high-level radioactive wastes
gienerated from reprocessing each 1.000
1411T1`12 exposed to a burnup between 23.000
J4Wd(M1M and 40.000 MWdI/rfliM

(cI Each 200.000.000 curies of Sammat or
bets .emlttng radionuclides with half-lives

esethn 20 years but less than 1oo years
(foruse as discussed in Note I or with

Naterials that are identified by the
Commission as hightlevel radioactive waste
io accordance with part U of the definition cf.

hig-lve wast in nutho pntse rA hd
(dl Eachi t.000O 0 metrictes of therv nea

radioulfide(ise. tamma buru beta-emitter.

with half-v pes greater than 2of years or any
alpha-emitters with half-lives greater than 20
years) (for use as discussed in NoteS orwith
materials that are Identified by the

Commission as high-level radioactive waste
In accordance with part E of the definition of
high-level waste in the NWP4k. or

(e) An amount of transuranic (RUl wastes
containing one million curies ofalpha-
emitting transuranic radionuclides with half-
lives grester than 20 years.

Note 2: Release LimiLs forSpecifc
DisposalSystems. To develop Release LUmita
for a particular disposal system, the
quantities In Table 2 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 M0
& -IM. the Release Limits for that system
would be the quantities in Table I multiplied
by 50 (50.000 MTHO divided by 1OOO

(b) If a partcular disposal ystem
contained tlree million curles of alpha-
emitting transuranic wastes, the Release
limits for that system would be the quantities
In Table I multiplied by three (three million
curies divided by one million curies)

(c) If a particular disposal system
contained both the high-level wastes From
50.000 MTHM andS million curles of alpha-
emitting transuranic wastes, the Release
Umits for that system would be the quantities
in Table I multiplied by S:

0.O MflM 1.000.000 curies TRu

1.000 IiCD. M 1.000 curies TRU

Note 3: Adjustments for Reactor Fuel with
Different Eurnup. For disposal systems
containing reactor fuels (or the high-level
wastes from reactor fuels) exposed to an
average burnup of less than 2A0O0 MWMt
MTHM or grester than 40000 MWdJMT .
the units of waste defined in (a) and (b of
Note I shall be adjusted. The unit shall be
multiplied by the ratio of 300Oo MMWd/
MEl divided by the fuel's actual average

bumup. ex:ept that a value of 5.000 btWdl
MfTHM my be used when the averag fuel
burnup is below 5.000 MWd/MTHMS and a
value of 100.000 MWd/MTHM shall be used
when the average fuel burnup Is above
I20ooo MWd MT This adjusted unit of
waste shall then be used in determining the
Release limits for the disposal system

For examphletf a particular disposal
system contained only high-level waste with
an average bumup of 3.000 MWd/MTHM. the
unit of waste for that disposal system would
be:

(30.WDl
U10 ?TH'x -o 6.000 MTf

if that disposal system contained the high-
level wastes from 0O=eo0 MTHM (with an
average burnup of ao00 MWdIMMTH-M then
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the Release limits for that system would be
tha quantities in Table I multiplied by ten:

w= Mnhm

which Is the same as

W MTHM (LnOW 4MWdIITHMI
.20

ioo )wnhm "t penc MMdtff~IMI

Note 4I Treatment of Fractionatedffigh-
Level Wastes. In some cases. a high-evel
waste stream from reprocessing Spent
nuclear tfel may have been for 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 WMI
and t average fuel burnup of the high-level
waste stream) among the various disposal
systems as It chooses. provided that the total
Release Limit mufitpIier used for that waste
stream at all of Its disposal systems may not
exceed the Release Limit multiplier that
would be used if the entire waste stream
were disposed of in one disposal system.

Note S Treatment of Wastes with Poorly
Known Burnups or OriinalMTHM. In some
cases, the records associated with particular
high-level waste streams may not be
adequate to accurately determine the original
metric tons of heavy metal iu the reactor fuel
that created the waste. or to determine the
average burnup that the fuel was exposed to.
If the uncertainties are such that the original
amount of heavy metal or the average fuel
bunup foe perticular high-level waste
streams cannot be quantified. the units of
waste derived from (a) and (b) of Note I shall
no longerbe used. Instead. the units of waste
defined in (c) and (dJ of Not* 1 shall be used
for such high-level waste streams. If the
uncertainties In suds Information allow a
range of values tobe 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 Limit, except that the
Release Limits need not be smaller than
those that would be calculated using the units
of waste defined in (ci and (d) of NoteL

Note ki Uses of Release Limits to
Determine Compliance with 19t.J3 Once
release limits for a particular disposal system
have been determined in accordance with
Notes I through 5 these release limits shall
be used to determine compliance with the
requirements of 19t 13 as follows. In cases
where a mixture of radionuclides Is projected
to be released to the accessible environment.
the limiting values shall be determined as
followsa For each radionuclide in the mixture.
determine the ratio between the cumulative
release quantity projected over 10.00D years
and the limit for that radionuclide as
determined from Table I and NotesI through
S. The sum of such ratioa for all the
radionuclides In the mixture may not exceed
one with regard to 191.13(a)(l) and may not
exceed ten with regard to 192.13(a)(2).

For example if radionucides A. and C
are projected to be released in amounts Q,
Q, and Q. and if the applicable Release
Limits are RL.. RlI. and RI. then the
cumulative releases over JO.0 years shall
be limited so that the following relationship
existat

RI% RL, RL,

Appendix B-Guldance for
implementation of Subpart B

(Nota The supplemental Information In this
appendix Is not an integral part of 40 CFR
Part 91.Therefore, the implementing
agencies are not bound to follow this
gulidace However. it is included because it
describes the Agency's assumptIons
regardnS the mplementation of Subpart D.
This appendix will appear in the Code of
Federal Regulationsl

The Agency believes that the implementing
agencies must determine complianca with
11 191.13,191m15. and 19.1tt of Subpart B by
evaluating long-term predictions of dhpcal
system performance. Determining compliance
with 1 191.13 will also involve predicting the
likelihood of events and processes that may
disturb the disposal system. In making these
various predictions it will be appropriate for
the implementing agencies to mike use of
rather complex computationl models,
analytical theories and prevalent expert
judgment relevant to the numerical
predictions Substantisl uncertainties are
likely to be encountered in making these
predictions. In Fact. sole reliance on these
numerical predictions to determine
compliance may not be appropriatr. the
implementing agencies may choose to
supplement such predictions with qualitative
judgments as well. Because the procedures
for determining compliance with Subpart 3
have not been formulated and tested yet. this
appendix to the rule indicates the Agency's
assumptions regarding certatn Issues that
may arise when Implementing II iM13.
191.15 and 291.26. Most of this guidance
applies to any type of disposal system for the
wastes covered by this rule. However.
several sections apply only to disposal is
mined geologic repositories and would be
Inappropriate for other types of disposal
sYste.

Consideration of Total Disposal SystemL
When predicting disposal system
performance, the Agency assumes that
reasonable 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 utcertain, except for portions
of the system that make negligible
contrfbutfins to the overall Isolation
provided by the disposal system.

Scope ofPerformance Assessments.
Section 191.13 requires the implementing
agencies to evaluate compliance through
performance assessments as defined in
I 191.12(q). The Agency assumes that such
performance assessments need not consider

categories of events or processes that are
estimated to have less than one chance in
I0.000 of occurring over 20.000 years.
Furthermore, the performance assessments
need not evaluate in detail the releases from
all events and processes estimated to have a
greater likelihood of occurrence. Some of
these events and processes may be omitted
from the performance assessments if there Is
a reasonable expectation that the remaining
probability distribution of cumulative
releases would not be siguificantly changed
by such omissions.

Compliance with Section 191.13. Tu
Agency assumes that, whenever practicable.
the Implementing agency will assemble all of
the results of the performance assessments to
determine compliance with 1 19113 into a
"complementary cumulative distribution
function' that indicates theprobabillty of
exceeding various levels of cumulative
release, When the uncertainties in
parameters are considered in a performance
assessment, the effects of the uncertainties
considered can be Incorporated Into a single
such distribution function for each disposal
system considered The Agency assumes that
a disposal system can be considered to be In
compliance with 1 19113 if this single
distribution function meets the requirements
of I 1912.3(a),

Compliance with Sectins 191.13 and
291.i& When the uncertainties In undisturbed
performance ate disposal system are
considered, the Implementing agencies need
not require that a very large percentage of the
range of estimated radiation xposures or
radionuclide concentrations fall below limits
established In 11 12-125 and 1n1.3,
respectively. The Agency assumes that
compliance can be determined based upon
"best eztimste" predictions (e.g.. the mean or
the median of the appropriate distribution.
whichever is higher)

Institutional Controls. To comply with
I 1t1.14(a), the implementing agency will

assume that none of the active institutional
controls prevent or reduce radlonuclide
releases for more than t0 years after
disposal. However, the Federal Government
Is committed to retaining ownership of all
disposal sites for spent nuclear fuel and high-
level and tranuuranic radioactive wastes and
will establish appropriate markers and
records, consistent with I 191.14(cJ. The
Agency assumes that, as long as such passive
institutional controls endure and are
understood, they' (11 can be effective In
detesning systematic or persistent
exploitation of these disposal sites: and (2)
can reduce the likelihood of inadvertent
Intermittent human Intrusion to a degree to
be determined by the implementing agency.
However. the Agency believes that passive
institutional controls can never be assumed
to eliminate the chance of inadvertent and
intermittent human intusion Into these
disposal sites.

Consideration of Lnadvertmnt Human
Intrsion into Geologic Repositories. The
most specufative potential disruptions of a
mined geologic repository are those
associated with Inadvertent human intrusion
Some types of intrusion would have virtually
no effect on a repository's containment of

I

.I



I

t

I.

Federal Register | Vol. 50. No. 182 / Thursday, September 19, 1985 I Rules and Regulations 38089

waste. On the other hand. it Is possibleto
conceive of intrusions (Involving widespread
societal loss of knowledge regarding
radioactive wastes) that could result in major
disruptions that no reasonable repository
selection or design precaut~ons could
alleviate. The Agency believes thet the rnoat
productive consideration of inadvertent
intrusion concerns those realitc possibilitile
that may be usefully mitigated by npository
design dsite relectionl or useofpssv
controls (although passive inrltutonrl
controls should not be assumed to completely
rule out the possibility of intrusion)
Therefore. Inadvertent and Intermittent
Intrusion by exploratory driling for resources
(other thlan any provided by the disposal.
system itself) can be tse most severe
intrusion scenario assumed by the
Itrplementing agencies. Furthermre, the
implementing agencies can assume that

passive Institutional controls or the intruders'
own exploratory procedures are adequate for
the Intruders to soon detect, or be warned of.
the incompatibility of the area with ther
activities.

Fitrquency and Severiy of kIndverfent
Human Intrusion into GeologicReposifories.
The Implementing agencies should consider
the effects of each particular disposai
systers site. deeign. and passive
institutional controls In ludging the likelihood
and consequences of such Inadvertent
exploratory drilling. However. the Agency
assumes that the likelihood of such
Inadverient and Intermittent drilling need not
be taken lo be gretefr than 30 boreholes per
square kilometer of repository area per 10.to
years for geologic repositories in proxmim~ty to
redimentary rock formations or maore tshan I
borehole: per square lometer per 10.000
years for repositories inl other geologIc

formations. Furthermore, the Agency assumes
that the consequences of such Inadvertent
drilling need not be assumed to be more
severe then: (1) Direct release to the land
surface of all the ground water In the
repository hor1ion that would promptly low
through the newly created borehole to the
surface due to natural lithostatic pressure-or
(if pumping would be required to rmisa water
to the surface) release of ZOO cubic meters of
ground water pumped to the surface if that
much water Is readily available to be
pumped; and 12) creation of a ground water
flow path with a permeability typlelI of a
borehole filled by the soil or gravel that
would normally settle Into en open hoe over
time-cot the permeability of a charfully

eaeled borehole
JFR Doc. 8-2331 FIled -1685: 4:45 arl

nLo COOGE 9 1
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DRAFT CONGRESSIONAL LETTER

Dear Mr. Chairman:

Enclosed for your information Is a copy of a notice of proposed rulemaking to

be published In the Federal Register.

The Nuclear Waste Policy Act of 1982 directs the Commission to revise its

regulations for licensing the disposal of high-level radioactive waste (HLW)

in geologic repositories, 10 CFR Part 60, to eliminate inconsistencies with

the Environmental Protection Agency's standard for HLW disposal. The standard,

40 CFR Part 191, was published on September 19, 1985 (50 FR 38066). The Com-

mission has identified several areas in Part 60 which will require revision to

eliminate inconsistencies with the standard. The proposed rulemaking would

make the necessary revisions.

Robert B. Minogue, Director
Office of Nuclear Regulatory Research

Enclosure: As stated

12/10/85 1 CONG LTR RULEMAKING MATERIALS
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NUCLEAR REGULATORY COMMISSION
WASHINGTON. D.C. 20555

Novinber 27, 1985

Cys: Dircks
Roe
Rehm
Stello
GCunninghamn
Denton
Kerr, SP
Fehringer, NMSS

(Eirjchard, RES
Philips

OFFICE OF THE
SECRETARY

MEMORANDUM FOR:

FROM:

SUBJECT:

William J. Dircks
Executive Director for 1 rations

Samuel J. Chilk, Secre@ >

STAFF REQUIREMENTS - N TAION VOTE ON
SECY-85-272 - REPORT 0 T E ENVIRONMENTAL
PROTECTION AGENCY'S ENVIRONMENTAL
STANDARDS FOR HIGH-LEVEL RADIOACTIVE WASTE
DISPOSAL

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

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

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

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

(EDO Suspense: 2/15/86)

rgc'd Ch. EDO

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

Chairman Palladino requested, in line with ACRS comments, that
EDO accelerate its efforts to develop analytical methods to be
used in making a determination that a licensee is complying
with the EPA Standards. These methods should receive as broad
an input and review as possible.. (NMSS)

Attachment:
As stated

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
OGC
OPE
ACRS



IC A UNITED STATtS

9\>s v v oNUCLEAR REGULATORY COMMISSION
I WASHINGTON. D. C. 20555

CHAIRMAN

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

Dear Mr. Thomas:

On May 10 and 21, 1982 the Nuclear Regulatory Commission (NRC)
submitted formal comments on the Environmental Protection
Agency's proposed environmental standards for management and
disposal of high-level radioactive wastes. Among other
things, we stated our view that the proposed assurance
requirements' and "procedural requirements' contained in those
proposed standards involved matters of implementation and thus
went beyond the limits of EPA's jurisdiction.

In letters dated July 19 and August 15, 1984 Acting Chairman
Roberts and Former Administrator Ruckelshaus, respectively,
agreed that the staffs of EPA and NRC should attempt to
develop modifications to 10 CFR Part 60 to incorporate the
principles of EPA's proposed assurance and procedural
requirements. EPA could then delete these requirements or
make them applicable only to facilities not licensed by the
NRC, eliminating any potential problems of jurisdictional
overlap.

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

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

Sincerely,

Nunzio J. Palladino

Enclosure:
Proposed changes to

10 CFR Part 60



EPA ASSURANCE REQUIREMENTS AND

PROPOSED CHANGES TO PART 60

l.a. EPA Assurance Requirement:

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

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

b. -Discussion:

The Commission's existing provisions (160.52) related to license termination
will determine the length of time for which institutional controls should be
maintained, and there is therefore no need to alter Part 60 based on the
first part of this assurance requirement.

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

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

b. Discussion:

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

c. Proposed Changes to Part 60:

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

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

Renumber the current ¶ (9) through (15) accordingly.

Revise §60.51(a)(1) to read:

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

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

monitored to adequately confirm the expected performance of the repository.



3.a. EPA Assurance Requirement:

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

b. Discussion:

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

I
I
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5.a. EPA Assurance Requirement:

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

b. Discussion:

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

It is possible that the economic value of materials could change In the future
in a way which might attract future exploration or development detrimental to
repository performance. The 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) 11), but would not preclude selection of a site for
repository construction. (It should be noted that DOE's siting guidelines
contain an identical provision in 10 CFR 960.4-2-8-1.)

c. Proposed Changes to Part 60:

Add a new S (18) to §60.122(c) as follows:

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

Renumber the current I (18) through (21) accordingly.
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REGULATORY ANALYSIS

STATEMENT OF THE PROBLEM

The Nuclear Waste Policy Act of 1982, Public Law 97-425 (NWPA) contains

provisions requiring EPA to promulgate standards for the protection of public

health and safety to apply to geologic repositories for HLW. Section 121 of

the statute requires NRC standards or criteria for licensing geologic reposi-

tories (10 CFR 60) to "not be inconsistent" with the EPA standards. NRC pro-

mulgated 10 CFR 60 on February 25, 1981 (46 FR 13971), and final technical

criteria against which license applications would be reviewed under 10 CFR 60

were promulgated on June 21, 1983 (48 FR 28194). The NWPA specifically provided

for NRC to promulgate Part 60 before the EPA standards were issued. However,

the law directs NRC to revise its requirements and criteria to eliminate incon-

sistency in the event that the EPA standards are promulgated after the promul-

gation of 10 CFR 60. The final EPA standard 10 -- CFR 191 -- was promulgated

on September 19, 1985 (50 FR 38066).

OBJECTIVES

The objective of the proposed regulatory action is to eliminate inconsis-

tencies between NRC regulations covering HLW geologic repositories and the EPA

standard for releases from HLW geologic repositories. This action will facilitate

the process of licensing HLW geologic repositories as the licensing process can

take place within a consistent overall framework of standards and regulations

ALTERNATIVES

The Nuclear Waste Policy Act of 1982 specifically directs NRC to eliminate

any inconsistencies between 10 CFR Part 60 and the EPA Standard so the alterna-

tives to the proposed action are limited by statute.

(1) Leave the provisions of 10 CFR Part 60 intact.

ENCLOSURE E
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CONSEQUENCE

Alternative Action (1)

The staff's analysis of the EPA standard and the existing 10 CFR Part 60

has concluded that there are inconsistencies in several areas. The major areas

of inconsistency are in; (a) definitions - particularly definitions of

controlled area, and the accessible environment, (b) protection of special

sources of groundwater, (c) the concept of "reasonable assurance,"

(d) institutional control, (e) the presence of significant concentrations of

material not widely available from other sources as a siting criterion,

(f) post-closure monitoring, and (g) performance of particular barriers

following permanent closure.

The staff believes that to allow these inconsistencies to persist by leaving

the provisions of 10 CFR Part 60 intact would create the potential for uncer-

tainties in the licensing process for HLW geologic repositories. This would

impede the U.S. program for disposal of HLW in geologic repositories.

Proposed Action

10 CFR Part 60 will be amended to revise provisions which are not consis-

tent with the EPA HLW standard. The result will be a consistent framework for

licensing HLW geologic repositories. This will make the licensing process more

efficient, resulting in savings to DOE, NRC, utilities and their ratepayers,

and the general public.

12/10/85 2 REGU ANALYSIS RULEMAKING MATER
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NRC PROPOSES TO AMEND REGULATION

ON LICENSING OF HIGH-LEVEL RADIOACTIVE WASTE REPOSITORY

The Nuclear Regulatory Commission is proposing to amend its requirements

which will govern the construction and operation by the Department of Energy

of geologic repositories for high-level radioactive wastes.

As proposed, and as required by the Nuclear Waste Policy Act of 1982, the

amendments would incorporate the Environmental Protection Agency's

recently-published 'generally applicable standards for protection of the

general environment from offsite releases from radioactive materials in

repositories".

Four sections of the EPA standards proposed for inclusion in the NRC's

requirements contain numerical guidance applicable to:

1) repository operations;

2) protection of individuals and groundwater for the first 1,000 years

after repository closure; and

3) containment requirements restricting the total amount of

radioactivity released from a repository for 10,000 years following closure.

ENCLOSURE F



In addition, the Commission is proposing to incorporate directly into its

regulation the substantive requirements of other parts of the EPA's

environmental standards--modified, as necessary, to conform with the

terminology currently used by the NRC. These changes would deal, among other

things, with:

1) definitions of terms;

2) contents of license application;

3) amendment of a license to permit repository closure;

4) termination of a license;

5) purpose and nature of findings necessary to assure compliance with

EPA and NRC requirements;

6) overall performance objectives for a geologic repository after

permanent closure;

7) performance of particular barriers to prevent the release of

radioactive material after permanent closure of a repository;

8) institutional controls for radiological protection;

9) siting criteria governing the presence of economically, or

potentially economically, valuable minerals;

10) monitoring of a repository after permanent closure.



Written comments on the proposed amendments to Part 60 of the NRC's

regulations should be received by (date). They should be addressed to the

Secretary of the Commission, Nuclear Regulatory Commission, Washington, D. C.

20585; Attention: Docketing-and Service Branch.

f
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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. 2021a and 5851); sec. 102,

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

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

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

§§60.71 to 60.75 are issued under sec. 1610, 68 Stat. 950, as amended (42

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

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

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

alphabetical order as follows:

§60.2 Definitions.
* * * * *

"Accessible environment" means: (1) (T]the atmosphere, (2) [the] land

surfaces, (3) surface waters, (4) oceans, and (5) [the-pewt4es] all of the

lithosphere that is [euts4de] beyond the controlled area.
* * * * *

ENCLOSURE 5
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LINE IN-LINE OUT
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"Active institutional control" means: (1) controlling access to a

disposal site by any means other than passive institutional control, (2)

performing maintenance operations or remedial actions at a site, (3)

controlling or cleaning up releases from a site, or (4) monitoring parameters

related to disposal system performance.
* * * * *

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

piped water for human consumption, if such system has at least 15 service

connections used by year-round residents or regularly serves at least 25

year-round residents.
* * * * *

"Controlled area" [means-a-su $aee-1eeateRyT- e-be-marked-by-su$table

m8n meRts?-e xted4py-her4eeRta}}y-Re-mewe-thaR-19-k4zeReters-4m-aRy-d44eet4eA

$PeF-the-auter-beaur -a4-the-w~dePgpevmd-fae4;4tyT-aRd-the-uRderfy4Rg

subsu faeeT-wbleh-apea-has-beeA-seam4tted-te-use-as-a-geszeg~e-repes4tepy-aRd

$reA-wh~eh-4nesipat4ble-aet~vit~es-wsuid-be-pestr~ered-$e4;ew4Ag-peFfaneRt

elesupeT] means: (1) a surface location, to be identified by

passive institutional controls, that encompasses no more than 100 square

kilometers and extends horizontally no more than five kilometers in any

direction from the outer boundary of the underground facility, and (2) the

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

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

disposal site, (2) public records and archives, (3) government ownership and

regulations regarding land or resource use, and (4) other methods of preserving

knowledge about the location, design, and contents of a disposal system.
* * * * *
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"Significant source of groundwater" means: (1) an aquifer that: (i) is

saturated with water having less than 10,000 milligrams per liter of total

dissolved solids; (ii) is within 2,500 feet of the land surface; (iii) has a

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

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

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

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

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

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

November 18, 1985.
* * * * *

"Special source of groundwater" means those Class I groundwaters

identified in accordance with-the Environmental Protection Agency's

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

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

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

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

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

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

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

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

"Transmissivity" means the hydraulic conductivity integrated over the

saturated thickness of an underground formation. The transmissivity of a

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

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

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

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

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

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

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

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

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

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

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

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

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

§60.21 Content of application.
* . * * **

(c) * * *

(1) * * *

(ii)* * *

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

for the period after permanent closure, assuming anticipated processes and

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

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

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

evaluations, estimated values shall be incorporated into an overall probability

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

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

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

follows:

§60.51 License amendment for permanent closure.

(a) * .* *

(1) A detailed description of the program for post-permanent closure

monitoring of the geologic repository[wJ in accordance with §60.144. As a

minimum, this description shall:

(i) identify those parameters that will be monitored;

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

performance of the repository; and

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

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

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

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

§60.52 Termination of license..
* * * * *

(c) * *

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

program confirm the expectation that the repository will comply with the

performance objectives set out at §60.112 and §60.113; and
* -* .* * *
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6. Section 60.101 is amended by revising paragraph (a)(2) to read as

follows:

§60.101 Purpose and nature of findings.

(a) * * *

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

in unqualified terms, it is not expected that complete assurance that they will

be met can be presented. A reasonable assurance, on the basis of the record

before the Commission, that the objectives and criteria will be met is the

general standard that is required. For §60.112, and other portions of this

subpart that impose objectives and criteria for repository performance over

long times into the future, there will inevitably be greater uncertainties.

Proof of the future performance of engineered barrier systems and the geologic

setting over time periods of many hundreds or many thousands of years is not to

be had in the ordinary sense of the word. For such long-term objectives and

criteria, what is required is reasonable assurance, making allowance for the

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

conformance with those objectives and criteria. Demonstration of compliance

with such objectives and criteria will involve the use of data from accelerated

tests and predictive models that are supported by such measures as field and

laboratory tests, monitoring data and natural analog studies. Demonstration of

compliance with the performance objectives of §60.112 will also involve

predicting the likelihood and consequences of events and processes that may

disturb the repository. Such predictions may involve complex computational

models, analytical theories and prevalent expert judgment. Substantial

uncertainties are likely to be encountered and sole reliance on numerical

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

determination of reasonable assurance, the Commission may supplement numerical

analyses with qualitative judgments including, for example, consideration of

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

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

§60.111 Performance of the geologic repository operations area through

permanent closure.

(a) Protection against radiation exposures and releases of radioactive

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

until permanent closure has been completed[E-Pad4atteR-expesures-aRd-rad4at4eR

;eyersy-aRd-fereases-ef-Fad4-eat~ve-wateF4a~s-te-nr~estip4eted-aFeasT-w4;;-at

a l -44ses-be-sa~nta4sed-w4th4n-the-14Fits-speei$+ed-4R-Part-2Q-ef-th4s-ehapteF

aAA-sueh-geseFa;;y-app4e abze-env4F6enne~ta;-sta~dards-fer-Fadreaetsv~ty-as-may

kaye-beeR-establ+shed-by-the-E~v4F6eme~ta4-PFeteetieR-AgeneyIc.

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

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

discharges of radioactive material and direct radiation from activities at the

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

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

and 25 millirems to any other critical organ.

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

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

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

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

8. Section 60.112 is revised to read as follows:

§60.112 Overall system performance objective for the geologic repository

after permanent closure.

The geologic setting shall be selected and the engineered barrier system

and the shafts, boreholes and their seals shall be designed [te-assure-that

re~eases-ef-rad~eaet~ve-Eater4als-te-the-aeeess4b~e-eny4pesse^*-$e44ew4ng

periament-elesupe-e~efem-te-sweh-ge~eea;;y-app44eab~e-eny4seAse~ta;-stasdards

ts-inay-have-beeA-estab;4shed-by-the-EhY4FReneta;-PreteetreR-Ageney-w~th

respeet-te-beth-ant4e4pated-pFeeesses-a~d-events-and-unaat4e4pated-pFeeesses

aRd-eveRts.] :
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(a) So that, for 10,000 years following permanent closure, cumulative

releases of radionuclides to the accessible environment, from all anticipated

and unanticipated processes and events, shall:

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

quantities calculated in accordance with §60.115.

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

times the quantities calculated in accordance with 560.115.

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

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

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

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

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

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

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

the controlled area.

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

unanticipated processes and events:

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

radionuclide concentrations averaged over any year in water withdrawn from any

portion of a special source of groundwater do not exceed:

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

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

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

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

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

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

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

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

special source of groundwater before construction of the geologic repository

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

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

radionuclide concentrations in water withdrawn from that special source of

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

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

is added to read as follows:

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

(b) * * *

(1) [Any-se.Rera;y-app;4eab~e-e^v~renRefta;-stand&Fd-teF-radieaetiyity

estab;4shed-by-the-E~v4Fenseetal-Preteet~eA-Ageneyr] The overall system

performance objectives of §60.112.

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

geologic repository shall incorporate a system of multiple barriers, both

engineered and natural.

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

§60.114 Institutional control.

Neither active nor passive institutional control shall be deemed to assure

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

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

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

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

geologic setting.

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

§60.115 Release limits for overall system performance objective.

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

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

(Cumulative Releases to the Accessible Environment

for 10,000 Years After Disposal)

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

Americium-241 or 243 - - - - - - - - - - - - - - - - - - - 100

Carbon-14 - - - - - - - - - - - - - - - - - - - - - - - - 100

Cesium-135 or 137 - - - - - - - - - - - - - - - - - - - - 1000

Iodine-129 - - - - - --- - - - - - - - - - - - - - - - - - 100

Neptunium-237 - - - - - - - - - - - - - - - - - - - - - - 100

Plutonium-238, 239, 240 or 242 - - - - - - - - - - - - - - 100

Radium-226 - - - - - - - - - - - - - - - - - - - --- - - - 100

Strontium-90 - - - - - - - - - - - - - - - - - - - - - - - 1000

Technetium-99 - - - - - - - - - - - - - - - - --- - - - - 10000

Thorium-230 or 232 - - - - - - - - - - - - - - - - - - - - 10

Tin-126 - - - - - - - - - - - - - - - - - - - - - - - - - 1000

Uranium-233, 234, 235, 236 or 238 - - - - - - - - - - - - 100

Any other alpha-emitting radionuclide

with a half-life greater than 20 years - - - - - - - - - 100

Any other radionuclide with a half-life greater

than 20 years that does not emit alpha particles - - - - 1000
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Application of Table 1

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

amount of wastes in any one of the following:

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

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

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

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

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

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

half-lives greater than 20 years but less than 100 years (for use as discussed

in Note 5 or with materials that are identified by the Commission as high-level

radioactive waste in accordance with part (B) of the definition of high-level

waste in the Nuclear Waste Policy Act (NWPA));

(d) each 1,000,000 curies of other radionuclides (i.e., gamma or

beta-emitters with half-lives-greater than 100 years or any alpha-emitters with

half-lives greater than 20 years) (for use as discussed in Note 5 or with

materials that are identified by the Commission as high-level waste in

accordance with part (B) of the definition of high-level waste in the NWPA); or

(e) an amount of transuranic (TRU) wastes containing one million curies of

alpha-emitting transuranic radionuclides with half-lives greater than 20 years.

NOTE 2: Release Limits for Specific Disposal Systems. To develop Release

Limits for a particular disposal system, the quantities in Table 1 shall be

adjusted for the amount of waste included in the disposal system compared to

the various units of waste defined in Note 1. For example:

(a) If a particular disposal system contained the high-level wastes from

50,000 MTHM, the Release Limits for that system would be the quantities in

Table 1 multiplied by 50 (50,000 MTHM divided by 1,000 MTHM).
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(b) If a particular disposal system contained three million curies of

alpha-emitting transuranic wastes, the Release Limits for that system would be

the quantities in Table 1 multiplied by three (three million curies divided by

one million curies).

(c) If a particular disposal system contained both the high-level wastes

from 50,000 MTHM and 5 million curies of alpha-emitting transuranic wastes, the

Release Limits for that system would be the quantities in Table 1 multiplied by

55:

50,000 MTHM 5,000,000 curies TRU
-____ _ _+- _- _---------- 55

1,000 MTHM 1,000,000 curies TRU

NOTE 3: Adjustments for Reactor Fuels with Different Burnup. For

disposal systems containing reactor fuels (or the high-level wastes from

reactor fuels) exposed to an average burnup of less than 25,000 MWd/MTHM or

greater than 40,000 MWd/MTHM, the units of waste defined in (a) and (b) of Note

1 shall be adjusted. The unit shall be multiplied by the ratio of 30,000

MWd/MTHM divided by the fuel's actual average burnup, except that a value of

5,000 MWd/MTHM may be used when the average fuel burnup is below 5,000 MWd/MTHM

and a value of 100,000 MWd/MTHM shall be used when the average fuel burnup is

above 100,000 MWd/MTHM. This adjusted unit of waste shall then be used in

determining the Release Limits for the disposal system.

For example, if a particular disposal system contained only high-level

wastes with an average burnup of 3,000 MWd/MTHM, the unit of waste for that
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disposal system would be:

(30,000 MWd/MTHM)
1,000 MTHM X ----------------- 6,000 MTHM

( 5,000 MWd/MTHM)

If that disposal system contained the high-level wastes from 60,000 MTHM

(with an average burnup of 3,000 MWd/MTHM), then the Release Limits for that

system would be the quantities in Table 1 multiplied by ten:

60,000 MTHM
______- = 10

6,000 MTHM

which is the same as:

60,000 MTHM ( 5,000 MWd/MTHM)
----------- X -------------- - 10

1,000 MTHM (30,000 MWd/MTHM)

NOTE 4: Treatment of Fractionated High-Level Wastes. In some cases, a

high-level waste stream from reprocessing spent nuclear fuel may have been (or

will be) separated into two or more high-level waste components destined for

different disposal systems. In such cases, the implementing agency may allocate

the Release Limit multiplier (based upon the original MTHM and the average fuel

burnup of the high-level waste stream) among the various disposal systems as it

chooses, provided that the total Release Limit multiplier used for that waste

stream at all of its disposal systems may not exceed the Release Limit

multiplier that would be used if the entire waste stream were disposed of in

one disposal system.

NOTE 5: Treatment of Wastes with Poorly Known Burnups or Original MTHM.

In some cases, the records associated with particular high-level waste streams

may not be adequate to accurately determine the original metric tons of heavy

metal in the reactor fuel that created the waste, or to determine the average
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burnup that the fuel was exposed to. If the uncertainties are such that the

original amount of heavy metal or the average fuel burnup for particular

high-level waste streams cannot be quantified, the units of waste derived from

(a) and (b) of Note 1 shall no longer be used. Instead, the units of waste

defined in (c) and (d) of Note 1 shall be used for such high-level waste

streams. If the uncertainties in such information allow a range of values to

be associated with the original amount of heavy metal or the average fuel

burnup, then the calculations described in previous Notes will be conducted

using the values that result in the smallest Release Limits, except that the

Release Limits need not be smaller than those that would be calculated using

the units of waste defined in (c) and (d) of Note 1.

NOTE 6: Use of Release Limits to Determine Compliance with §60.112(a).

Once release limits for a particular system have been determined in accordance

with Notes 1 through 5, these release limits shall be used to determine

compliance with the requirements of §60.112(a) as follows. In cases where a

mixture of radionuclides is projected to be released to the accessible

environment, the limiting values shall be determined as follows: For each

radionuclide in the mixture, determine the ratio between the cumulative release

quantity projected over 10,000 years and the limit for that radionuclide as

determined from Table 1 and Notes 1 through 5. The sum of such ratios for all

the radionuclides in the mixture may not exceed one with regard to

§60.112(a)(1) and may not exceed ten with regard to §60.112(a)(2).

For example, If radionuclides A, B, and C are projected to be released in

amounts a' Qb and 0c, and if the applicable Release Limits are RLa RLb, and

RLC, then the cumulative releases over 10,000 years shall be limited so that

the following relationship exists:

Qa Qb Qc
--- + --- + --- :s 1

RLa RLb RLC
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12. In section 60.122, paragraph (c) is amended by

current paragraphs (c)(18) through (c)(21) as paragraphs

(c)(22) and by adding a new paragraph (c)(18) to read as

redesignating the

(c)(19) through

follows:

§60.122 Siting criteria.
* * * * *

(c) * * *

(18) The presence of significant concentrations of any naturally-occurring

material that is not reasonably available from other sources.
* * * * *

13. A new §60.144 is added to read as follows:

§60.144 Monitoring After Permanent Closure.

A program of monitoring shall be conducted after permanent closure to

monitor all repository characteristics which can reasonably be expected to

provide material confirmatory information regarding long-term repository

performance, provided that the means for conducting such monitoring will not

degrade repository performance. This program shall be continued until

termination of a license.

Dated at Washington, D.C. this day of 1986.

For the Nuclear Regulatory Commission.

Samuel J. Chilk,

Secretary of the Commission
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
CO - ' , WASHINGTON. C. C. 20555

** ' . November 14, 1985

up Ad * 2 -2 ~~~Y;:. 'NMpsa g ~ Prejcct

-- Ci-Qz 3ac!:e D~ario._ _ _ --W-IJ~~~~~~~~~~~~~~~I

Honorable Nunzio J. Palladino -- I -
Chairman Osb:C~
U. S. Nuclear Regulatory Commission Ofs. r bt- '--:
Washington, D. C. 20555 ~

Dear Dr. Palladino: !.

SUBJECT: ADDITIONAL ACRS COMMENTS ON EPA STANDARDS FOR A HIGH-LEVEL
RADIOACTIVE WASTE REPOSITORY

During its 307th meeting, November 7-9, 1985, the Advisory Committee on
Reactor Safeguards met with members of the NRC Staff and the Environ-
mental Protection Agency (EPA) for additional discussions on the nature
and implementation of the EPA Standards for a High-Level Radioactive
Waste (HLW) Repository. This was also the subject of a meeting of the
NRC Commissioners with the ACRS on October 10, 1985; of a meeting of the
NRC Commissioners with representatives of the NRC Staff, the Department
of Energy (DOE), EPA, and the ACRS on October 21, 1985; and of a com-
bined meeting of our subcommittees on Waste Management and Metal Com-
ponents on October 24-25, 1985. In addition, we reported to you on this
subject in our letters of July 17, 1985 and October 16, 1985.

As a result of these meetings and associated discussions, we offer the
following additional comments.

1. It is generally recognized that there is essentially no prospect
that compliance with the EPA Standards can ever be demonstrated by
actual observations. Determination of compliance will have to be
based on the results of calculations using some agreed-upon set of
release scenarios, environmental transport models, and their
underlying assumptions. As stated in our letter of October 16,
1985, we believe that this has the potential for introducing
obstacles in the licensing process, and it was for this reason that
we recommended in our letter of July 17, 1985, that the Commission
assure itself that the Staff's endorsement of this approach was
correct.

2. We continue to believe that the EPA Standards contain deficiencies
and inconsistencies, e.g., that the dose limits for single organs
are not risk-based, and that different dose limits are being
applied to NRC-licensed HLW facilities than to similar DOE facil-
ities. Although we understand that time constraints did not permit
the EPA Staff to correct these deficiencies, they nonetheless
exist. In addition, there are errors in the recommended methods
for the analysis and interpretation of data collected in the
evaluation of the performance of a repository.

'S17CLOS>..t!
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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 probabilistic
approaches, and we recommend that a consensus be sought on these methods
as they are developed. We also encourage the NRC Staff to use rule-
making as a mechanism for Implementing these methods, and we support the
approaches being developed by the NRC Staff to utilize outside experts
to help identify relevant issues and information needs.

Additional comments by ACRS Members Harold W. Lewis and Dade W. Moeller
are presented below.

Sincerely,

David A. Ward
Chairman

Additional Comments by ACRS Member Harold W. Lewis

It is worth repeating and extending the statement in the ACRS letters of
July 17, 1985 and October 16, 1985, that the EPA Standards are too
stringent. All these problems of compliance determination derive from
the fact that the EPA risk limits are far below any reasonable likeli-
hood of detection. It is that that drives the dependence on models and
calculations.

I know of no rational basis (though recognize the political constraints)
for a standard involving one-tenth of a fatality per year for ten
thousand years, beginning in a few hundred years. If one uses cost/ben-
efit analysis with any reasonable estimate of the benefit of the reposi-
tory; if one uses reasonable discounting of future costs against current
benefits, a procedure understood by all surviving businesses and
nations; if one compares with the risk or even the radioactive effluents
from coal burning, the only viable alternative to nuclear power; if one
compares with cosmic rays or other natural radiation; however one makes
the comparison, these are unreasonably stringent standards. -

I recognize that they are the product of EPA, and the result of a
necessary political process, but think that the NRC should develop
regulatory procedures in such a way as to make the best of a bad set of
standards by moving the assessment of the risk in the direction of
realism. To add the usual regulatory conservatism to the implementation
of standards which are already too stringent would not be in the na-
tional interest.
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I know of no risk issue (perhaps excepting UFOs) in which the discrep-
ancy between perceived risk and actual risk is so high. That seems to
be what has put us in this position, but it is still the responsibility
of scientific advisors to remain rational and to deal with real risk.
That is extraordinarily small here.

Additional Remarks by ACRS Member Dade W. Moeller

I recognize that many of the issues associated with the EPA Standards
are controversial and subject to a range of interpretations. A primary
example is the estimation of the average annual societal risk to an
individual as a consequence of the operation of an HLW repository
constructed and operated in accord with the EPA Standards. Depending on
the number of people assumed to be exposed, one can "demonstrate" that
the Standards are either comparable to the risks associated with some
other existing radiation standards, or that the risks are several orders
of magnitude lower. Since, at the present time, there appear to be no
acceptable guides for use by Federal agencies in making risk estimates
for radionuclide sources that have the potential for exposing large
numbers of people at extremely low dose rates over long periods of time,
I would encourage the NRC to request that the Committee on Interagency
Radiation Research and Policy Coordination (CIRRPC) undertake to develop
such guides. I understand that the CIRRPC would be receptive to such a
request.


