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LEXSEE 50 FR 38066
AGENCY: Environmental Protection Agency.

ENVIRONMENTAL PROTECTION AGENCY
40 CFR Part 191

Environmental Standards for the Management and Disposal of Spent Nuclear Fuel,
High-Level and Transuranic Radioactive Wastes

[AH-FRL 2870-3]
50 FR 38066

September 19, 1985

ACTION: Final rule.

SUMMARY:: The Environmental Protection Agency (EPA) is promulgating generally applicable environmental stan-
dards 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 Regula-
tory 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 au-
thorities and responsibilities under the Atomic Energy Act of 1954, as amended; Reorganization Plan No. 3 of 1970;
and the Nuclear Waste Policy Act of 1982.

Subpart A of these standards limits the radiation exposure of members of the public from the management and stor-
age of spent fuel or high-level or transuranic wastes prior to disposal at waste management and disposal facilities regu-
lated 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 B establishes several different types of requirements for disposal of these materials. The primary standards
for disposal are long-term containment requirements that limit projected releases of radioactivity to the accessible envi-
ronment for 10,000 years after disposal. These release limits should insure that risks to future generations from disposal
of these wastes will be no greater than the risks that would have existed if the uranium ore used to create the wastes had
not been mined to begin with. A set of six qualitative assurance requirements is an equally important element of Subpart
B designed to provide adequate confidence that the containment requirements will be met. The third set of requirements
are limitations on exposures to individual members of the public for 1,000 years after disposal. Finally, a set of ground
water protection requirements limits radionuclide concentrations for 1,000 years after disposal in water withdrawn from
most Class | ground waters to the concentrations allowed by the Agency's interim drinking water standards (unless con-
centrations in the Class | ground waters already exceed the limits in 40 CFR Part 141, in which case this set of require-
ments 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 ap-
plication of these standards, which address a time frame without precedent in environmental regulations. Although dis-
posal of these materials in mined geologic repositories has received the most attention, the 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 published on December 29, 1982, and the recommendations of a technical review conducted by the
Agency's Science Advisory Board (SAB). The major comments received on the proposed standards are summarized
together with the Agency's responses to them. Detailed responses to all the comments received are discussed in the Re-
sponse to Comments Document prepared for this final rule.
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DATE: These standards shall be promulgated for purposes of judicial review at 1:00 p.m. eastern time on October 3,
1985. These standards shall become effective on November 18, 1985.

ADDRESSES: Background Information -- 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 Com-
ments Document, as available, may be obtained from the Program Management Office (ANR-458), Office of Radiation
Programs, Environmental Protection Agency, Washington, DC 20460; telephone number (703) 557-9351.

Docket -- Docket Number R-82-3 contains the rulemaking record for 40 CFR Part 191. The docket is available for
inspection between 8 a.m. and 4 p.m. on weekdays in the West Tower Lobby, Gallery 1, Central Docket Section, 401 M
Street, SW., Washington, DC. A reasonable fee may be charged for copying.

FOR FURTHER INFORMATION CONTACT:Dan Egan or Ray Clark, Criteria and Standards Division (ANR-460),
Office of Radiation Programs, Environmental Protection Agency, Washington, DC 20460; telephone number (703) 557-
8610.

TEXT: SUPPLEMENTARY INFORMATION: Fissioning of nuclear fuel in nuclear reactors creates a small quantity
of highly radioactive materials. Virtually all 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
highly radioactive liquid or solid wastes from 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 quan-
tity of these wastes is apparent when compared to the chemically hazardous wastes regulated under the Resource Con-
servation and Recovery Act, which are produced at a rate of about 150,000,000 metric tons per year.

Although they are produced in small quantities, proper management and disposal of high-level wastes and spent
nuclear fuel are essential because of the inherent hazard of the large amounts of radioactivity they contain. Spent fuel
from commercial nuclear power reactors contains about 1.6 billion curies of radionuclides with half-lives greater than
20 years. Over the next decade, this inventory is projected to grow at a rate of about 300 million curies per year from
reactors currently licensed to operate. Most of this spent fuel is currently stored at reactor sites. Reprocessing reactor
fuel used for national defense activities has produced about 700 million curies of radionuclides with half-lives 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 contaminated with man-made radionuclides heavier than uranium have been
created by various processes, mostly from the atomic energy defense activities conducted by the DOE and its predeces-
sor agencies (the Atomic Energy Commission and the Energy Research and Development Administration). These
wastes are usually called "transuranic” wastes. Most of them are stored at Federal reservations in ldaho, 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 activi-
ties. In October 1976, President Ford ordered a major expansion of the Federal program to demonstrate a permanent
disposal method for high-level wastes. The Agency was directed to develop generally applicable environmental stan-
dards 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 1977 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 fo-
cus the national program on disposal in mined geologic repositories (46 FR 26677). In 1982, Congress passed the Nu-
clear Waste Policy Act (henceforth designated "NWPA"), which President Reagan signed into law on January 7, 1983.
The NWPA contains several provisions that are relevant to this rulemaking. First, it affirmed the DOE's 1981 decision
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that mined repositories should receive primary emphasis in the national program, although research on some other tech-
nologies would be continued. Second, it established formal procedures regarding the evaluation and selection of sites
for geologic repositories, including steps for the interaction of affected States and Indian tribes with the Federal Gov-
ernment regarding site selection decisions. Third, the NWPA levied a fee on utilities that generate electrical power with
nuclear reactors in order to pay for Federal management and disposal of their spent fuel or high-level wastes. Fourth, the
NWPA reiterated the existing responsibilities of the Federal agencies involved in the national program to develop mined
geologic repositories, and it assigned some additional tasks regarding site evaluation. Finally, the Act provided a time-
table for several key milestones that the Federal agencies were to meet in carrying out the program.

Section 121 of the NWPA reiterated the Agency's responsibility for developing the overall framework of require-
ments 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. Section 121 also called for the
Agency to promulgate these standards by January 7, 1984. The Agency did not meet this deadline. On February 8, 1985,
the Natural Resources Defense Council and four other environmental interest groups filed suit to bring about compli-
ance 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 be-
gan almost nine years ago and that has included frequent interactions with the public to help formulate standards re-
sponsive to the concerns about disposal of these dangerous materials.

Obijective and Implementation of the Standards

In developing the standards for disposal of spent nuclear fuel and high-level and transuranic radioactive wastes, the
Agency has carefully evaluated the capabilities of mined geologic repositories to isolate the wastes from the environ-
ment. Because such repositories are capable of performing so well, it has been possible to choose containment require-
ments 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 com-
parable 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. 1 n The Agency believes that achieving this protection should not sig-
nificantly increase the cost or difficulty of carrying out the national program for disposing of the wastes from commer-
cial nuclear power plants. In addition, the containment requirements in the final rule are complemented by six qualita-
tive 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 comprehen-
sive 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.

n 1 Specifically, the Agency estimates that compliance with the disposal standards would allow no more
than 1,000 premature deaths from cancer in the first 10,000 years after disposal of the high-level wastes from
100,000 metric tons of reactor fuel, an average of no more than one premature death every ten years. As this re-
sidual risk level is referred to in the following discussion, it should be remembered that it is a speculative calcu-
lation that is primarily intended as a tool for comparing risk levels; it should not be considered a reliable projec-
tion of the "real” number of health effects resulting from compliance with the disposal standards.

The Nuclear Regulatory Commission (NRC) and the DOE are responsible for implementing these standards. The
NRC has already promulgated procedural and technical requirements in 10 CFR Part 60 for disposal of high-level
wastes in mined geologic repositories (46 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 60, at various
steps in the construction and operation of a repository. The NWPA directs the DOE to select a number of potential sites
for geologic 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 in 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 DOE's 10 CFR Part 960 incorporate the standards the
Agency is promulgating today as the overall performance requirements for a geologic repository. Both of these other
rules were designed in concert with EPA"s ongoing development of 40 CFR Part 191. However, both the NRC and
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DOE must now review these regulations to determine what specific changes will be needed to properly implement the
final version of 40 CFR Part 191.

Review of the Proposed Standards

On December 29, 1982, shortly before the NWPA was enacted, the Agency published 40 CFR Part 191 for public
review (47 FR 58196) and asked that comments be received by May 2, 1983. Eighty-three substantive replies were re-
ceived from a broad spectrum of private citizens, public interest groups, members of the scientific community, represen-
tatives of industry, and State and Federal agencies. These responses contained information and recommendations re-
garding seven issues on which the Agency sought further public comment (48 FR 21666). Questions concerning these
issues were directed to all of the witnesses at two public hearings held during May 1983 in Washington, D.C. and in
Denver (48 FR 13444). Copies of these questions were also sent to all those who responded to the initial request for
comment, and the availability of these questions was announced in the Federal Register (48 FR 21666). 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
SAB review developed 46 findings and recommendations regarding specific improvements in the technical analyses and
in the standards themselves. Since many of the SAB recommendations were to be considered in developing the final
rule, the Agency sought public comment on the information and recommendations presented in the final SAB report (49
FR 19604).

Most of the SAB 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 SAB report, the Agency
agrees with almost all of the SAB's technical recommendations and has made corresponding changes in the technical
basis of the final rule. A few of the Subcommittee's recommendations have implications that involve broader policy
judgments. These recommendations have been treated as part of the public comment record and are described below as
the major comments on the proposed 40 CFR Part 191 are discussed. A complete itemization of the Agency's responses
to each of the findings and recommendations of the SAB is contained in the Response to Comments Document, together
with a synopsis of the public comments on the SAB report.

Summary of the Final Rule

The rule being promulgated today establishes generally applicable environmental standards for the management
and disposal of spent nuclear fuel, high-level radioactive wastes, and transuranic radioactive wastes. The final rule dif-
fers in a number of ways from the proposed rule because of changes the Agency has made in response to public com-
ments 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 devel-
opment 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 of concentration
limits, and to transuranic wastes containing more than 100 nanocuries per gram.)

(2) Through Subpart A, "Standards for Management and Storage," establishes limits on annual doses to members of
the public of 25 millirems to the whole body, 75 millirems to the thyroid, and 25 millirems to any other organ from ex-
posures associated with management, storage, and preparation for disposal of any of these materials at facilities regu-
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lated by the NRC. These limits apply to the combined exposures from all NRC-licensed facilities covered by this Part or
40 CFR Part 190, the Agency's standards for the commercial uranium fuel cycle. Subpart A also limits annual doses to
members of the public from management and storage operations at DOE disposal facilities that are not regulated by the
NRC to 25 millirems to the whole body and 75 millirems to any other organ. (The proposed rule applied to the com-
bined 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 stor-
age 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 Dis-
posal." The primary standards are containment requirements that limit projected releases of radioactivity to the accessi-
ble environment for 10,000 years after disposal. Equally important is a set of six assurance requirements chosen to pro-
vide adequate confidence that the containment requirements will be met. In addition, Subpart B of the final rule includes
individual protection requirements that limit annual exposures 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 with-
drawn 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 guid-
ance for implementation that indicates how the Agency intends the various numerical standards to be applied. (The pro-
posed rule contained only containment requirements, assurance requirements, and procedural requirements; this last
category provided some of the basis for the "guidance for implementation™ in the final rule.) Major provisions of each
of these sets of requirements include the following:

(a) The containment requirements (Section 191.13) limit the total projected release of specific radionuclides over
the entire 10,000-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 the containment requirements apply; 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 judgments may have to be substituted for quantitative predictions in certain
situations. Disposal in compliance with the containment requirements is projected to cause no more than 1,000 prema-
ture 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. (The 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 SAB
Subcommittee; however, the level of residual risk is the same as for the proposed rule.)

(b) The assurance requirements (Section 191.14) call for cautious steps to be taken in disposing of these wastes be-
cause of the inherent uncertainties in selecting and designing disposal systems that must be very effective for more than
10,000 years. The assurance requirements incorporate the following principles:

(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 rule limited reliance to "a few hundred years™ after disposal.)

(ii) 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.)

(iii) 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) Disposal systems must use several different types of barriers, including both engineered and natural ones, to
isolate the wastes from the environment to help guard against unexpectedly poor performance from one type of barrier.
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(v) Sites for disposal systems should be selected to avoid places where resources have previously been mined,
where there is a reasonable expectation of exploration for scarce or easily accessible resources, or where there is a sig-
nificant concentration of any material which is not otherwise available. (The wording in the proposed rule would have
ruled out sites with a significant possibility of being considered for resource exploration in the future. The final rule
revises this requirement to allow use of sites with some resource potential if they have other significant advantages
compared to potential alternative sites.)

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

(c) The individual protection requirements (Section 191.15) 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 millirems to any organ.
These requirements apply to undisturbed performance of the disposal system for 1,000 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 area" established around a disposal system. A "significant source" is identified by several pa-
rameters intended to describe an aquifer sufficient to meet the needs of a "community water system" as defined in the
Agency's National Interim 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 in-
creases in concentrations, if 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 15 picocuries per liter of alpha-emitting ra-
dionuclides (including no more than 5 picocuries per liter of radium-226 and radium-228 but excluding radon) and to no
more than 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 if individuals consumed all of
their drinking water from that source of ground water. These concentration limits are similar to those set in 40 CFR Part
141 for community water systems. Like the individual protection requirements, the ground water protection require-
ments 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.)

(e) Section 191.17 of the final rule establishes minimum procedural requirements that the Administrator must fol-
low if additional information considered in the future indicates that it would be appropriate to modify any portion of the
disposal standards through further rulemaking. (No similar provision was included in the proposed rule.)

(f) The "guidance for implementation™ included as Appendix B to the final rule describes certain analytical ap-
proaches and assumptions through which the Agency intends the various long-term numerical standards of Subpart B to
be 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 corresponding, but less extensive, section entitled "procedural require-
ments.")

Overall Approach of the Final 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 health and the environment. These capabilities were examined through a number of per-
formance 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 gen-
erated by atomic energy defense activities, similar assessments were generally not performed for these materials. A sec-
ond consideration, where applicable, was consistency with related environmental standards for radiation exposure. A
third factor was evaluation of various benchmarks to assess the acceptability of the residual risks that might be allowed
by the rule. This was particularly important for the disposal standards, where there were few precedents to guide the
Agency's judgments. Finally, the Agency placed considerable emphasis on the public 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.
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The final rule reflects a combination of all these perspectives -- no single factor predominated. For instance, no por-
tion 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 prece-
dents for "acceptable risk" levels to future generations that should not be exceeded regardless of the circumstances. In-
stead, because of a number of unique circumstances, the Agency has been able to develop standards for the management
and disposal of these wastes that are both reasonably achievable -- with little, if any, effort beyond that already planned
for commercial wastes -- and that limit risks to levels that the Agency believes are clearly acceptably small. The follow-
ing paragraphs describe how these various perspectives were used in developing the final rule.

Standards for Management and Storage (Subpart A)

Upon surveying the expected performance of the technologies planned for the management, storage, and prepara-
tion of these wastes for disposal, the Agency found that the likely exposures to members of the public would generally
be very small. Therefore, compatibility with related radiation protection standards became a more important perspective
for Subpart A.

For waste management and storage operations to be regulated by the NRC, the most relevant existing standards are
those provisions of 40 CFR Part 190 that limit annual exposures of members of the public to 25 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 De-
partment of Energy (which are not regulated by the NRC), the most relevant existing standards are the 40 CFR Part 61
limitations on air emissions of radionuclides that were recently promulgated under the Agency's Clean Air Act authori-
ties (50 FR 5190). These standards limit annual exposures to members of the public to 25 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 infregent exposure of more than
500 millirems per year from all sources (excluding natural background and medical exposures.) These Clean Air Act
standards are applicable to those facilities not covered by 40 CFR Parts 190, 191 or 192. For DOE waste disposal facili-
ties covered by this rule but not regulated by NRC (i.e., those for defense transuranic wastes), the Agency has included
standards in Subpart A similar 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 61 is the most effective and practical approach. Otherwise, similar types of emissions from ad-
joining 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 un-
usual 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 of stan-
dards. 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
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disposal (DOE continues to study the feasibility of this technology, consistent with the NWPA), the Agency will de-
velop 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 (i.e., engineered barriers). Therefore, the Agency believes it appropriate that these disposal stan-
dards only apply to disposal occuring after the standards have been promulgated -- so that they can be taken into con-
sideration in devising the proper selection of controls. Some transuranic wastes produced in support of national defense
programs were disposed of before the current DOE procedures for transuranic waste management were adopted in 1970.
The exclusion of wastes already disposed of applies to these transuranic wastes, for which selection of disposal system
sites, designs, and operational techniques are no longer options.

Containment Requirements (Section 191.13)

To develop the containment requirements, the Agency assumed that some aspects of the future can be predicted
well enough to guide the selection and development of disposal systems for these wastes. A period of 10,000 years was
considered because that appears to be long enough to distinguish geologic repositories with relatively good capabilities
to isolate wastes from those with relatively poor capabilities. On the other hand, this period is short enough so that ma-
jor 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 be-
ing 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 10,000-year period, assuming that the
existing provisions of 10 CFR Part 60 regarding engineered barriers are met.

The Agency also evaluated the health risks that future generations would be exposed to from the amount of ura-
nium ore needed to produce 100,000 metric tons of reactor fuel, if this ore had not been mined to begin with. Population
risks ranging between 10 and 100,000 premature cancer deaths over 10,000 years were associated with this much un-
mined 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
10,000 years from disposal of the wastes from 100,000 metric tons of reactor fuel satisfies two important objectives.
First, it provides a level of protection that appears reasonably achievable by the various options being considered within
the national program for commercial wastes. Second, the Agency believes that such a limitation would clearly keep
risks to future populations at acceptably small levels, particularly because it appears to limit risks to no more than the
midpoint of the range of estimated risks that 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 1 correspond to a risk level of 10 premature deaths over 10,000 years)