NUREG-1241

_icensing of Alternative
Methods of Disposal of - o
_ow-Level Radioactive Waste.

Branch Technical Position
Low-Level Waste Licensing Branch

Manuscripi Completed: December 1986
Date Published: December 1986

L. B. Higginbotham, K. S. Dragonette, C. L. Pittiglio, Jr.
Division of Waste Management
Office of Nuclear Material Safety and Safeguards

U.S. Nuclear Regulatory Commission
Washington, DC 20555

c‘“- "c"‘v
s

84

(]
L R R

sTaT,,
LA (]
Yo
o
rawos

N



ABSTRACT

This branch technical position statement 1dent1f1es and describes specific
methods of disposal currently being considered as alternatives to shallow land
burial, provides general guidance on these methods of disposal, and recommends
procedures that will improve and simplify the ]1cens1ng process. The statement
prov1des answers to certain questions that have arisen regarding the app]1cab11-
ity of 10 CFR 61 to near-surface disposal of waste, using methods that incor-
porate engineered barriers or structures, and other alternatives to conventional
shallow land burial disposal practices. This position also identifies a
recently published NRC contractor report that addresses the applicability of .

10 CFR 61 to a range of generic disposal concepts and which provides technical
guidance that the staff intends to use for these concepts. This position
statement combined with the above-mentioned NRC contractor report fulfills the
requirements of Section 8(a) of Public Law 99-240, the Low-Level Radioactive
Waste Policy Amendments Act of 1985.
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TECHNICAL POSITION STATEMENT ON LICENSING OF ALTERNATIVE METHODS
OF DISPOSAL FOR LOW-LEVEL RADIOACTIVE WASTE

1 INTRODUCTION

This technical position statement on alternative methods for the land disposal
of low-level radioactive waste (LLW) is provided in response to the question of
whether disposal methods employing engineered structures and barriers can be
licensed under the existing requirements in Title 10 of the Code of Federal
Regulations, Part 61 (10 CFR 61), "Licensing Requirements for Land Disposal of
Radioactive Waste." The answer to the question is yes. The specific informa-
tion contained in this technical position is intended to

clarify the scope of disposal methods included within the meaning of the
term "near-surface disposal”

identify alternative land disposal concepts considered to be within the
framework of the existing regulatory requirements in 10 CFR 61, thus
meeting the first part of the requirement of Section 8(a) of Public

Law 99-240, Low-Level Radioactive Waste Policy Amendments Act of 1985

provide general guidance (NUREG/CR-3774, Volumes 1-6) on the various
components of the disposal system for alternative near-surface land
disposal concepts that may present problems in light of the performance
objectives of 10 CFR 61. This guidance meets the second part of the
requirement of Section 8(a) of Public Law 99-240, Low-Level Radioactive
Waste Policy Amendments Act of 1985

encourage early and continuing interactions between potential license
applicants, the LLW disposal service industry, States, other government
agencies, and the NRC regarding efforts to develop and regulate new
disposal capacity for LLW

encourage design engineers, vendors, and prospective license applicants
to submit detailed technical information on proposed disposal methods as
far in advance of license application as possible

. encourage a focus on a limited number of approaches to ensure standardiza-
tion and resultant ability to use limited NRC resources most effectively;
NRC will focus its resources on alternative methods that utilize engineer-
ing material with earthen cover

The NRC staff concludes it is possible to complete reviews of disposal alterna-
tives with an expectation of fully resolving the licensing questions that may
arise in the review process provided that an adequate prelicensing dialogue is
established.
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~ 2 BACKGROUND CONSIDERATIONS

As a part of its work in developing 10 CFR 61 and its supporting environmental
impact statement, the NRC staff conducted a study of alternative LLW disposal
methods. "This was ‘intended to help" ensure that all viable disposal methods
were considered and that the initial issuance.of the regu]at1on and subsequent
amendments would be based on the d1sposa1 methods most likely to be used. The
‘results of studies ‘and public comments in response to the Advance Notice -of
Proposed Rulemaking for Part 61 (Federal Register, July 24, 1981) led the NRC
staff to concentrate its efforts on developing regulations on land disposal
methods.. _ :

p—

Land d1sposa1 methods can réad11y be. placed into two categories: those that
“take place near ‘the earth's surface and those that involve deeper disposal.
Near-surface disposal encompasses the full range of techno]ogy that can be
applied to LLW disposal near the earth's surface, that is, shallow land burial,
deeper burial at depths up to 30 meters, and the use of eng1neered structures,
barrlers and other concepts, some of wh1ch may be partially above the surface.

Spec1f1c requ1rements for deeper Tand d1sposa] methods such as mined cav1t1es
either natural or engineered, were not considered in.the initial rulemaking
effort. 'This technology involves considerations for. s1t1ng and facility design,
operations, and closure that are suff1c1ent1y different from those for near-
surface disposal, so that certain technical requirements in Subpart D of

10 CFR 61 do not apply. Such methods were left to be addressed in action on a
spec1f1c application, subsequent guidance,. and rulemaking effort, if rulemaking
is warranted. It was also recognized that:other disposal methods such as
hydrofracture and deep-well 1nJect1on have been used (e.g., by the Department

" of Energy in Oak Ridge, Tennessee). These two alternatives were not specifi-
cally addressed in the’ initial Part .61 rulemaking effort because they are
‘suited to a very narrow range of waste types and require specific geologic and
hydrogeologic conditions. Consequent]y, they also were left to be addressed at
a later time; if necessary. A mined cavity could be sited and 1icensed on a
fac111ty-spec1f1c basis under existing regu]atory prov1s1ons in 10 CFR 61.
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3 TECHNICAL POSITION

3.1 Regulatory Framework

The regulatory framework established in 10 CFR 61 covers all phases of waste
disposal from site selection through facility design, licensing, operations,
closure, and postclosure stabilization, to the end of the period of active
institutional control. This framework of regulations establishes the proce-
dures, criteria, terms, and conditions forming the basis on which the NRC will
issue and renew licenses for the land disposal of LLW.

Subparts of the rule covering general provisions and procedural licensing
aspects, as well as those subparts covering performance objectives, financial
assurances, State and tribal participation, and records, reports, tests and
inspections apply to all methods of land disposal of LLW, both near-surface
and at greater depths. The technical requirements in Subpart D are specified
only for near-surface disposal methods with reserved sections for other than
near-surface. As discussed in Section 3.5, the NRC staff believes that, except
for the potential need_to develop site-specific alternative waste form and
classification requirements, the technical requirements in Subpart D apply to
alternative methods of near-surface disposal using engineered barriers or
structures. These alternative methods include, for example, disposal by
emplacement in below-ground engineered vaults, partially above-ground engi-
neered vaults, earth-mounded engineered bunkers, lined shafts or boreholes,
caissons or pipes, and concrete-walled trenches.

3.2 Evaluation of Alternative Disposal Methods

This technical position is guided by the background of knowledge and experience
reflected in the rulemaking that culminated in the issuance of 10 CFR 61. Both
draft and final environmental impact statements for the rule address alterpative
disposal methods. Alternative disposal facility design and operating practices
were also among the subjects covered in the background studies and information
considered in the rulemaking.

Since the publication of 10 CFR 61 in December 1982, the staff has continued to

evaluate alternative disposal methods. An NRC contractor report prepared by

the U.S. Army Corps of Engineers entitled "Alternative Methods for Disposal

of Low-Level Radioactive Wastes" (NUREG/CR-3774) was published in six volumes:

. Volume 1, published in April 1984, examined the applicability of 10 CFR 61
requirements--siting, design, operations and closure, and monitoring--to
five generic design concepts for alternative disposal methods. The five
design concepts are below-ground vaults, above-ground vaults, earth-
mounded concrete bunkers, mined cavities, and augered holes.

. Volumes 2 through 5, published in October 1985, and Volume 6, published in
October 1986, provide a more detailed assessment of the applicability of
existing criteria for near-surface disposal (Subpart D, 10 CFR 61) to the
five alternative disposal methods covered in ,Volume‘l. The five methods
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covered in thé reports were below-ground vaults, above-ground vaults,
earth-mounded concrete bunkers, shaft disposal, and mined cavity disposal.

The authors concluded that the siting, design, operations, closure, and moni-
.toring criteria of Subpart D, 10 CFR 61, should apply to all the alternative
disposal methods except mined cavity disposal. -The. staff«agrees with those
conclusions, differing with.the contractor's report on only a few minor inter-
pretive points of the regulation. The findings of these reports and clarifi-
cation of the:ways the .-criteria should be interpreted will be incorporated
into future-regulatory gu1dance This guidance will be issued on the basis

of any specific disposal. alternatives that may be received for review and
analysis of particular design features of the generic disposal concepts that
have already been studied. The staff will issue the gu1dance as modifications
to a standard format.and content guide and the standard review plans being- -
prepared for shallow land burial applications under 10 CFR 61.

The NRC staff's basis for selecting the conceptual designs for first study by

. the U.S. Army Corps of Engineers was that each method appears to be under
practical consideration by other countries, U.S. agencies, or States. One:of

. these concepts, mined cavities, does nhot appear to be under serious domestic
consideration at this time. Further, .as noted earlier, mined cavity disposal
represents a significant departure from the experience, data and know]edge base
used in formulating.the requirements. for 10.CFR.61. . . ... : -

Although it has studied design concepts_for a]ternative disposal methods, the
NRC staff cannot complete detailed design work or developmental research on new
concepts or specific designs for facilities that would have the effect of estab-
l1ishing or developing their commercial potential. These activities are develop-
mental rather than.regulatory in nature and should be supported by the entities
responsible for establishing new waste disposal capacity or, on the Federal
level, by the Department of Energy

. .
o

3 3 Genera] Guidance

Section 9 of the Low-Leve] Rad1oact1ve Waste Po]1cy Amendments Act of 1985
(LLRWPAA) requires that, to the extent pract1cab1e the NRC staff complete aill
activities associated w1th the review.and processing of any license app11cat1on
within 15 months of receipt of the application. . The NRC staff is moving ahead
to prov1de information that will he]p ensure the timely review of low-level
waste disposal facility license app11cat1ons Both.a standard format and con-
tent guide (NUREG-1199) and standard review plans (NUREG 1200) for the evalua-
tion of license applications will be ‘issued in January 1987. . These documents
provide the mechanism for the NRC:staff -to review a license app11cat1on within
15 months and fulfill the requirements of Section 9 ‘of the LLRWPAA. However,
"the NRC staff w1]1 also evaluate innovative disposal designs that m1ght later
be reflected in a license application. To promote timely regulatory decisions,
_designers, vendors, and prospective:license -applicants are -encouraged to submit
detailed technical information on proposed.disposal facility designs -in.advance
. of formal license applications. .. This will:permit.the NRC staff. to evaluate
fundamental safety and performance aspects and provide pre11cens1ng guidance.
However, such information.should only be submitted when the designs are a part
of a spec1f1c application being prepared represent work sponsored by a poten-
tial applicant, or are based on some other type of commitment by a potential
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licensee. Advance review and, where feasible, approval of designs and related
technical information can reduce considerably the time needed for license
application review.

Designs for alternative disposal methods should reflect both the benefits of
significant résearch and development work and the experience gained from waste
disposal operations in the United States and other countries. It is anticipated
that alternative disposal methods may offer an enhanced margin of protection

for the public and the environment. If the alternative design is coupled with
innovative operations (e.g., automated handling and emplacement) or more con-
servative waste forms, content, or packaging, it may also offer an enhanced
margin of protection for workers. Tradeoffs on worker exposure, operations,

and waste form should be factored into designing as indicated in Section 3.4,
which follows. The NRC staff particularly encourages design innovations that
increase safety and reliability and that generally are supported by a proven
technology or one that can be demonstrated by a satisfactory technology develop-
ment program.

Early review of facility design can be requested on an individual applicant
basis. However, the NRC staff believes that there are advantages to standard-
ized approaches to waste disposal. Standard disposal design features can bene-
fit public and environmental protection by concentrating the resources of waste
management engineers and vendors on particular approaches and by stimulating
standardized programs of construction practice and quality assurance. The use
of standardized approaches and design concepts can also facilitate more effec-
tive and efficient licensing and inspection processes. To this end, the staff
plans to give higher priority and focus resources on those approaches that are
of greatest interest to States. As a result of comments received on the draft
version of this statement and input from workshop meetings, the NRC staff con-
siders that the primary focus should be on alternative methods that utilize
engineering materials with soil cover (for example, below-ground vaults and
earth-mounded concrete bunkers). The NRC staff will expend minimal resources
on above-ground vaults and mined cavity disposal options. In addition, the NRC
staff strongly encourages industry and the States to pursue standardization in
developing alternative waste disposal methods. Procedures for reviewing stan-
dard designs could be patterned after the procedures for reviewing standard
designs for reactors in Appendix 0 to 10 CFR 50.

The public should note that preapplication requests for NRC review that also
request approval by NRC involve fees. There are two ways for NRC to grant
approval. Both iavolve fees under 10 CFR 170. Requests that are suitable and
submitted as topical reports involve a $20,000 fee. If the request is not
suitable and not submitted as a topical report, 10 CFR 170 requires full cost
recovery as a special project (see 10 CFR 170.31, Item 12). Also see

10 CFR 170.11(b), which allows the Commission to consider exemptions from the
fee requirements when consistent with law and the public interest.

The NRC intends, commensurate with its statutory responsibilities, to improve

and simplify the licensing process and provide stability and predictability in

the regulation of new LLW disposal facilities. To help accomplish this objec-

tive, the NRC staff encourages the earliest possible interaction between poten-
tial license applicants, the waste disposal service industry, States, other

4

NUREG-1241 5




¢
government agenc1es, and the NRC. This should also serve to provide all inter-
ested parties, including the public, with timely and objective assessments of
the public and environmental protection’ aspects of proposed alternative waste
disposal methods.

3.4 Descriptions of Alternative D1sposa1 Concepts .

Each of the design concepts described below has either been evaluated as a
waste ‘disposal alternative to shallow ‘land burial or is currently being used or
considered for that purpose in other countrigs. Descriptions of these design
concepts are included here to help define the range of design characteristics
considered to be within the framework of the existing regulatory requirements
of 10 CFR 61. The concepts are described in more detail in NUREG/CR-3774.

. Below-Ground Vaults: A below-ground vault is any enclosed engineered
structure built at least partially below the or1g1na] surface of the earth
and used for disposal of low-level radioactive waste. ' ‘No portion of the
structure would protrude above the final surface grade. A below-ground
vault could be fabricated from the engineering materials discussed below
for above-ground vaults. The vault could be built with engineered walls
and roof; the floor could be natural soil or rock, treated soil or rock,
or eng1neered materials. The vault, -as an 1ntegrated structure, also has

~ the characteristic of.limited access.to its-interior space, such as a

" doorway or portal or hatch opening. Operational access to the vault from
the surface may be in the form of an excavated ramp, which is built and
then covered over at closure.: During operations, however, the vault may
have more extensive access, depending on its design. See Volume 2 of
NUREG/CR-3774 for a more complete description of variations in conceptual
design and operat1on of be]ow-ground vaults.

. Above-Ground Vau]ts An above-ground vault disposal unit is an eng1neered

structure or building with floor, walls, roof, and limited access openings
. on a foundation near the.ground surface At 1east some portion of the

structure would be above the final postclosure surface grade. The vault
would be built from engineered structural materials. Fabrication could be
of masonry blocks, fabricated metal shapes, reinforced cast-in-place or
sprayed concrete, pre-cast concrete, or plastic or fluid media molded into
various solid she]]s A1l of these materials have been used to construct
vaults. There are no existing regulatory constraints on material selec-
tion or shape of the vault as long as it can be demonstrated by the
Ticense applicant that the performance objectives of 10 CFR ‘61 can be
achieved. See Volume 3 of NUREG/CR-3774 for a more complete description
of variations in conceptual ‘design and operation of above-ground vaults.

+ - Earth-Mounded Concrete Bunkers: The design of earth-mounded concrete
bunkers may include the features of trenches, below-ground vaults, and -
earth mounds. This disposal method may also re]y on mandatory requirements
on waste' form or site operation,: such as specialized packaging and encap-
sulation. ~ The basic design of an-earth-mounded concrete bunker currently
used in France segregates wastes according to level] of " rad1oact1v1ty
Wastes with higher levels of" radioactivity are embedded in concrete below

- ground. Waste packages with lower levels of rad1oact1v1ty are emplaced
above ground at natural grade in earthen mounds (tumli). Thus, an earth-
mounded concrete bunker may involve both above-ground and below-ground

~ NUREG-1241 6




construction, and may include waste encapsulation and backfilling with
both concrete and earth. See Volume 4 of NUREG/CR-3774 for a more
complete description of variations in conceptual design and operation of
earth-mounded concrete bunkers.

. Shaft Disposal: The term "shaft disposal” refers to a near-surface disposal
alternative in which wastes would be disposed of in shafts or boreholes
augured, bored, or sunk by conventional construction methods. The shafts
could be T1ined or unlined and of various sizes. Lining could be concrete,
metal, or other suitable structural material. See Volume 5 of NUREG/CR-3774
for a more complete description of variations in conceptual design, use,
and operation of shaft disposal.

Mined Cavity: The term "mined cavity" for the purpose of this discussion
includes enclosed cavities developed in the removal of natural resources.
Open-pit mines and surface mines are excluded from consideration. Mines
vary greatly in geologic setting, types of excavation, and manner of
resources extracted. See Volume 6 of NUREG/CR-3774 for a more complete
description of the mined cavities.

If specific disposal facility designs are brought to the NRC for evaluation,
the NRC staff will provide prelicensing guidance to help ensure that key issues
will be identified and resolved before licensing and that NRC's regulatory
requirements are incorporated into the applicant's program. However, until
such time as detailed technical information on designhs is submitted, the NRC
staff believes that regulatory guidance must be sufficiently general to avoid
placing unnecessary constraints on the development of new design concepts. The
nature of any new NRC regulatory requirements will be based on the extent to
which an individual proposed disposal design is shown to conform to the exist-
ing technical requirements of 10 CFR 61 or is compatible with meeting the per-
. formance objectives set out in 10 CFR 61 when combined with other components

of the disposal system.

The following general guidance is provided for features and characteristics of
various alternative disposal concepts that may present problems in demonstrat-
ing compliance with the 10 CFR 61 performance objectives. Requirements to
reassess and potentially modify other components of the disposal system are
also discussed. This guidance is intended to assist waste disposal engineers,
license applicants, and States in identifying a preferred waste disposal design.

3.5 Design Considerations

Land disposal facilities must be sited, designed, operated, closed, and con-
trolled after closure to achieve the performance objectives set forth in Sub-
part C of 10 CFR 61. The combination of performance objectives and technical
requirements establishes a systems approach to waste disposal. The components
of the "system" include the site and its characteristics, the facility and
disposal unit design, the waste, facility operations and closure, intruder
barriers, and institutional controls. Environmental monitoring is used to
assess the system's performance. Reliance is not placed on any one component
of the system. Rather, all interact in achieving the performance objectives.
Design of the facility and disposal units plays an important role in the per-
formance of the waste disposal system. .

¢
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. Siting: The disposal site suitability requirements of 10 CFR 61.50 are
- minimum common sense requirements and apply to siting of all near-surface
alternative d1sposa1 methods. - The first critical step, as with any dis-
posal facility, 15 to select a site where natural conditions faver disposal.

Engineered structures and barr1ers shou]d not be.viewed as a planned sub-
stitute for a suitable site. Rather, in conjunction with other disposal
system components, the eng1neered features should offer enhanced confidence
in protection for the public:and env1ronment ‘

Thus, States are encouraged to proceed exped1t1ous]y with their disposal
51t1ng programs while NRC- deve]ops supplemental standard format and con-
tent guidance and standard rev1ew p]ans for a]ternat1ve methods.

. De51gn of D1sposa] ‘Units: The dlsposa] site des1gn ‘requirements of
10 CFR 61.51 are sufficiently flexible .to apply to alternative disposal
methods that fall within the first four concepts described in Section 4 of
this statement, mined cavities excluded. Although 1ittle experience con-
cerning waste disposal in engineered structures is available, the tech-
nology exists to construct bu1]d1ngs ‘and structures that w111 last for
centuries. There are structures in use today that were built hundreds and
even thousands of years ago. ‘However, procedures are not well developed
for”obtaininguassurance_that:structuresnwillmbe left alone or will survive
intact over the period required to safely isolate emplaced wastes from the
human environment after the loss of institutional controls. Designs that
actively rely on engineering should be evaluated for deterrence of intru-
sion and also the consequences of intrusion and failure of the structure
sooner than expected.

Waste retrievability is not required or prohibited by 10 CFR 61. If waste
retrievability is proposed-as a design feature, several important factors
should be considered. Retrievability should not compromise or otherwise
lessen the ability of the combined features to meet the performance objec-
tives of 10 CFR 61. The designer should be sure that retrievability mea-
sures do not result in increased problems in protecting the inadvertent
intruder.

Waste Classification: Existing concentration limits for Class A, B, and C
‘wastes are based on associated waste.form and other components of the
system to determine critical pathways. Certain disposal methods and asso-
ciated operations may not accommodate all-classes of LLW or parts of one
or more classes. .An alternative waste classification system may be proposed
by the applicant because'of the types of waste.generated within the region
served by the proposed facility, the specific design of disposal units, or
other factors. The applicant may.propose a waste classification system
different from that described in-10-CFR 61.55, provided the system is
compatible with the performance objectives of 10 CFR 61 and the concentra-
tions of radionuclides-in:the:system proposed do not exceed the values
specified in 10 CFR 61.55 for Class ‘C waste.. Alternatives to current
waste cclassification requirements can be considered under the flexibility
allowed in 10 CFR 61.58. However, alternative waste classes have the
potential to confuse waste generators. The staff belijeves that using
other options such as more restrictive waste forms or packaging or alter-
native emplacement methods would minimize confusion on the part of waste
generators.

NUREG-1241 8



Intruder Barrier: 10 CFR 61 requires that Class C waste be disposed of in
such a manner that the top of the waste is a minimum of 5 meters below the
top surface of the cover over the waste or that intruder barriers are
included that are designed to protect against an inadvertent intrusion for
at least 500 years (10 CFR 61.42 and 61.52). Alternative disposal methods
should provide a level of protection for the inadvertent intruder equivalent
to the existing requirements.

Waste Characteristics: The minimum requirements on waste characteristics
specified in 10 CFR 61.56(a) will apply for alterpative disposal methods.
The applicant may use flexibility in conforming to the stability require-
ments in 10 CFR 61.56(b)(1) if waste stability is to be provided by the
engineered structure in which the waste is emplaced. However, proposed
designs may need more stringent minimum waste forms or packaging to protect
workers or design features to accommodate planned operations (e.g., weight
or size limits). Supplemental requirements should be reasonable enough

so that generators and processors can be relied on to comply with the
requirements. Alternatives to current waste characteristics requirements
can be considered under 10 CFR 61.58.

Facility Operations and Closure: The requirements for facility operations
and closure in 10 CFR 61.52 will be applied to the first four alternative
disposal methods described in this statement. The specific application of
the individual requirements may vary with a particular alternative dis-
posal design. Worker exposure and safe operations should obviously be a
factor in developing operational programs or procedures and closure plans.
Volumes 2 through 5 of NUREG/CR-3774 contain a more complete explanation
and discussion of the individual requirements of 10 CFR 61.52 and their
application than is included in this technical position.

Environmental Monitoring: The requirements for monitoring specified in
10 CFR 61.53 will apply for the first four alternative disposal methods.
The specific parameters to be monitored and the measurements and observa-
tions to be made may vary significantly between below-ground and above-
ground disposal units and, for above-ground units, between earth-covered
and uncovered units. Provisions for monitoring should be included in
design considerations.

Institutional Requirements: The land ownership and institutional control
requirements of 10 CFR 61.59 will apply to alternative disposal methods.
Existing requirements related to active institutional controls may have to
be modified by license to accommodate some engineered structure disposal
concepts, such as those built above ground without cover. For example,
the wastes may be more readily available for exposure, so additional con-
trols and a more comprehensive program to exclude the public from the
site during the active institutional control period may be necessary.

10 CFR 61 provides that active institutional controls cannot be relied on
for more than 100 years. 10 CFR 61 does not prohibit longer periods of
active controls. However, longer periods should only provide additional
assurances and should not be necessary to ensure long-term performance.

NUREG-1241 9




.4 SUMMARY

hY
In summar1z1ng this statement, the- fo]]ow1ng po1nts h1gh]1ght the major points
presented in this technical pos1t1on

10 CFR 61 establishes the framework for 1icensing land disposal of low-
Tevel radioactive waste. It may be used to license .any land disposal
method, including those that use engineered barriers or structures.

The Low-Level’ Rad1oact1ve Waste Po11cy Amendments Act ‘of 1985 establishes
schedules forithe development of “licensing procedures and technical guid-
ance. Two major milestones that must be met are (1) the identification of
_methods’ of disposal other than ‘shallow land burial and the. establishment
~and publication of guidance regarding the use of such methods by January

. 1987, and (2).the publishing of technical ‘information regarding such alter-
native methods by January 1988. , ‘An additional requirement is to establish
procedures and to develop the technical capability to complete the review
of a° 11cense app11cat1on w1th1n 15 months of rece1pt by January 1987.

. The NRC has a]ready met the. f1rst m11estone by (1) publishing this final

technical position, which identified five alternative concepts, and
(2) publishing the six-volumé NRC contractor report, NUREG/CR-3774.

The second milestone will be met by publishing in January 1987 technical
information regarding alternatives in the standard format and content
guide (NUREG-1199) and the standard review plan (NUREG-1200), which are
currently being developed for shallow land burial.

Over the coming year, the NRC will focus on alternative methods that util-
ize cementitious materials with earthen cover (for example, below-ground
vaults and earth-mounded concrete bunkers). NRC will expend minimal
resources on above-ground vaults or mined cavities.

. The NRC encourages standardization because that will foster more efficient
use of Timited resources and thus will result in safe and environmentally
~sound disposal with significant time savings.

. Prelicensing consultation with the States, regional compacts, and other
interested parties will continue. This will include the ongoing Outreach
Program and regional workshops. In these and other forums, such as this
one, the staff will be interested in receiving feedback on its plans.
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PUBLIC LAW 99-240—JAN. 15, 1986

Public Law 99-240
99th Congress
An Act

Tq amend the Low-Level Radioactive Waste Policy Act to improve procedures for the
xmglemenution of compacts providing for the establishment and operation of
vegional disposal facilities for low.level radioactive waste; Lo grant the consent of
the Congress Lo certain interstate compacts on low-level radioactive waste; and for
other purposes.

Be it enacted by the Senate ar;d House of Representatives of th
United States of America in Congress assembled, i s of the

TITLE I—LOW-LEVEL RADIOACTIVE WASTE POLICY
AMENDMENTS ACT OF 1985

SEC. 101, SHORT TITLE.

This Title may be cited as the “Low-Level Radioactive Waste
Policy Amendments Act of 1985"

SEC. 102, AMENDMENT TO THE LOW.LEVEL RADIOACTIVE WASTE POLICY
ACT. .

The Low-Level Radioactive Waste Policy Act (42 U.S.C. 2021b et
seq.) is amended by striking out sections 1, 2, 3, and 4 and inserting
in lieu thereof the following:

“SECTION 1, SHORT TITLE.

“This Act may be cited as the ‘Low-Level Radioactive Waste
Policy Act’,

“SEC. 2, DEFINITIONS.

“For {»lu)rxoses of this Act:
“ GREEMENT STATE.—The term ‘agreement State’
P gree State’ means a
“(A) has entered into an agreement with the Nuclear
Regulatory Commission under section 274 of the Atomic
Energy Act 0f 1954 (42 U.S.C. 2021); and
*(B) has authority to regulate the disposal of low-level
. radioactive waste under such agreement.

(2) AwocatioN.—~The term ‘allocation’ means the assign-
ment of a specific amount of low-level radioactive waste disposal
capacity to a commercial nuclear power reactor for which access
is required to be provided by sited States subject to the condi-
tions specified under this Act.

, “(3) COMMERCIAL NUCLEAR POWER REACTOR.—The term
commercial nuclear power reactor’ means any unit of a civilian
light-water moderated utilization facility required to be licensed
under section 103 or 104b. of the Atomic Energy Act of 1954 (42
U.S.C. 2133 or 2134(b)).

. "(4) Compact.—The term ‘compact’ means a compact entered
into by two or more States pursuant to this Act.

PUBLIC LAW 99-240—JAN. 15, 1986

“(5) ComPACT CoMMIssioN.—The term ‘compact commission’
means the regional commission, committee, or board estab-
lished in a compact to administer such compact.

*(6) CompacT RECION.—The term ‘compact region’ means the
area consisting of all States that are members of a compact.

“(7) DisposaL.—The term ‘disposal’ means the permanent
isolation of low-level radiocactive waste pursuant to the require-
ments established by the Nuclear Regulatory Commission
under applicable laws, or by an agreement State if such isola-
tion occurs in such agreement State.

“(8) GENERATE.—The term ‘generate’, when used in relation
to low-level radioactive waste, means to produce low-level radio-
active waste.

*(9) LOW-LEVEL RADIOACTIVE WASTE—The term ‘low-level
radioactive waste’ means radioactive material that—

“(A) is not high-level radioactive waste, spent nuclear
fuel, or byproduct material (as defined in section 1le.(2) of
the Atomic Energy Act of 1954 (42 U.S.C. 2014(eX2))); and

*(B) the Nuclear Regulatory Commission, consistent with
existinf law and in accordance with paragraph (A), classi-
fies as low-level radicactive waste.

*“(10) NON-SITED COMPACT REGION.—The term ‘non-sited com-
pact region' means any compact region that is not a sited
compact region. L

“(11) REGIONAL DISPOSAL FACILITY.—The term ‘regional dis-
posal facility’ means a non-Federal low-level radioactive waste
disposal facility in operation on January 1, 1985, or subse-
quently established and operated under a compact.

r'}'élZ) SECRETARY.—The term ‘Secretary’ means the Secretary
of Energy.

(13) SITED COMPACT REGION.—The term ‘sited compact region’
means a compact region in which there is located one of the
regional disposal facilities at Barnwell, in the State of Sout

Carolina; Richland, in the State of Washington; or Beatty, in .

the State of Nevada. .

(14) STATE.~The term ‘State’ means any State of the United
States, the District of Columbia, and the Commonwealth of
Puerto Rico.

“SEC. 3. RESPONSIBILITIES FOR DISPOSAL OF LOW-LEVEL RADIOACTIVE
WASTE.

“Section 3(aX1) StaTE Responsisiumies.—Each State shall be
responsible for providing, either by itself or in cooperation with
other States, for the disposal of— .

“(A) low-level radioactive waste generated within the State
(other than by the Federal Government) that consists of or
contains class A, B, or C radioactive waste as defined by section
61.55 of title 10, Code of Federal Regulations, as in effect on
January 26, 1983; .

“(B) Jow-level radioactive waste described in subparagraph (A)
that is generated by the Federal Government except such waste
that is—

“(i) owned or generated by the Department of Energy;

“(ii) owned or generated by the United States Navy as a
result of the decommissioning of vessels of the United
States Navy; or

S e —— e
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*(iii) owned or generated as a ‘result- of ar‘w regearch,
development, tee;ing, or production of any atomic weapon;

an . N N . <‘ H
“(C) low-level radioactive waste described in subparagraphs
. {A) and (B) that is generated outside of the State and accepted
.for disposal in accordance with sections 5 or 6, . '
*(2).No regional dispossl facility may be required to accept for
disposal any material—., . e LV
."(A) that .is not low-level radioactive waste as defined by
section 61.55 of title 10, Code of Federal Regulations, as in effect
- onJanuary 26,1983,0r - .. ... ... it N
- “(B) identified under the Formerly Utilized Sites Remedial
. Action Program.. = ... - e
Nothing in_ this. paragraph shall. be deemed to prohibit a State,
subject to the provisions of its compact, or a compact region from
?gcepting for disposal any material identified in subparagraph (A) or
"ﬂla)(lr) The Federal Government shall be responsible for the dis-
of— .o L ays o
. (A low-level. radioactive waste owned or generated by the
'DepartmentofEnergy; . : : VAR
. "(B) low-level radioactive waste owned or generated by the
United States Navy as a result of the decommissioning of
vessels'of the Unitdd States Navy; ' C
¢ _2'"(C) low-level radioactive waste owned or generated by the
.. Federal Government as a result of any research, development,
, ;- testing, or production of an{atomicweapon; and ;- e
. -~(D) any other low-level radioactive waste with concentra-
' ‘tions of radionuclides that exceed the limits established by the
Commission for class C radioactive waste, as defined by section

ooy .

~-+ 61.55 of title 10, Code of Federal Regulations, as in effect on

January 26, 1983..: .- .

. *(2) All radioactive waste designaied ‘a Federal f‘rehsl:;onai‘b‘\iiity

pursuant to sub aragra&l; (bX1XD) that results from activities h.
censed by the Nuclear Regulatory Commission under the Atomic
Energy Act of 1954, as amended, shall be disposed of in a facility
licensed by the Nuclear Regulatory Commission that the Commis-
sion determines is adequate to protect the public health and safety.
*(3) Not later than 12 months after the date of enactment of this
Act, the Secretary shall submit to the Con a comprehensive
report setting forth the recommendations of the Secretary for ensur-
ing the safe disposal of all radioactive waste designated a Federal
res gmbnlxty pursuant to subparagraph (bX1XD). Such report shall
include— ... - - REEETR ol
“'*(A) an -identification of-the radioactive waste involved,
including the source of such waste, and the volume, concentra-
tion, and other relevant characteristics of such waste; -
*“(B) an Identification of the Federal and non-Federal options
for disposal of such radicactive waste; -~ -
,"(C) a description of the actions proposed to ensure the safe
dmposal of such radioactive waste; - - ot
c.t'(m a description of the projected costs of undertaking such
actions; - . . o L. L7 . :
“(E) an identification of the options for ensuring that the
beneficiaries of the activities resulting in the generation of such

radioactive wastes bear all reasonable costs of disposing of such
wastes; and ,

PUBLIC LAW 99-240—JAN. 15, 1986

“(F) an iden‘t‘iﬁcati(m of any statutory authority required for
isposal of such waste. : L
"(g)ls”l)%e Secretary. may not dispose of any radioactive waste
designated a Federal responsibility pursuant to paragraph (bX1XD)
that becomes a.Federal responsibility for the first time pursuant to
such paragraph until ninety days after the report prepared pursu-
ant to paragraph (3) has been submitted to the Congress. :

“SEC. 4. REGIONAL COMPACTS FOR DISPOSAL OF LOW-LEVEL RADIO-
' AC\‘IVEW‘AS‘YEJ." ) ; -

“(n) IN GENERAL.— . B :

@) “(1) FeperAL rouicy.—It is the policy of the Federal Govern-
ment that the responsibilities of the States under section 3 for
the disposal of low-level radioactive waste can be most safely
and efTectively managed on a regional basis. .7/~ -~ * ’

"(2) INTERSTATE COMPACTS.—To carry out the policy set forth
in paragraph (1), the States may enter into such compacts as
may be necessary to provide for the establishment and oper-
ation of regional disposal facilities for low-level radioactive
waste, .. . . . . . :

*(b) APPLICABILITY TO FEDERAL ACTIVITIES.— o

(1) IN GENERAL— N o

" “(A) ACTIVITIES OF THE SECRETARY.—Except as provided in

subparagraph (B), no compact or action taken under a
. compact shall be applicable to the transportation, manage-

. ment, or, disposal of any low-level radioactive waste des-

ignated in section 3aXIXBi{i-iiid. .., ., e

“(B) FEDERAL LOW-LEVEL RADIOACTIVE WASTE DISPOSED OF
. AT NON-FEDERAL FACILTIES.—Low-level radioactive waste
. owned or generated by the Federal Government that is
disposed of at a regional disposal facility or non-Federal
disposal facility within a State that is not a rpember of a
- compact shall be subject to the same conditions, regula-
tions, requirements, fees, taxes, and surcharges im bsy;
the compact commission, and by the State in which suc
facility is located, in the same manner ond to the same
extent s any low-level radioactive waste not generated by
the Federal Government. | ) .

*(2) FEDERAL LOW-LEVEL RADIOACTIVE WASTE DISPOSAL FACILI-
ties.—Any low-level radioactive waste dis facility estab-
lished or operated exclusively for-the disposal of low-level
radioactive waste owned or generated by the Federal Govern-
ment shall not be subject to any compact or. any action: taken
underacompact. .- - .. . . : i

“(3). EFFECT OF COMPACTS ON FEDERAL raw.—Nothifig con-
tained in this Act or any compact may be construed to:confer
any new authority on any compact commission or State—

" (A) to regulate the packaging, generation, treatment,

. storage, disposal, or transportation of low-level radicactive

_ waste in 8 manner incompatible with the regulations of the

Nuclear Regulatory Commission or inconsistent with-the

regulations of the Department of Transportation; - °*

“(B) to regulate health, safety, or envn:onmental h_nzards
from source material, byproduct material, or special nu-
clear material; - : S .

“(C) to inspect the facilities of licensees of the Nuclear
Regulatory Commission;
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“(D) to inspect security areas or operations at the site of
the generation of any low-level radicactive waste by the
Federal Government, or to inspect classified information
related to such areas or operations; or

“(E) to recimre indemnification pursuant to the provisions
of chapter 171 of title 28, United States Code (commonly
referred to as the Federal Tort Claims Act), or section 170 of
the Atomic Energy Act of 1954 (42 U.S.C. 2210) (commonly
referred to as the Price-Anderson Act), whichever is
applicable,

“(4) FepEraL autHOmITY,—Except as expressly provided in
this Act, nothing contained.in this Act or any compact may be
constriled to limit the applicability of any Federal law or to
diminish or otherwise impair the jurisdiction of any Federal
agency{nor to alter, amend, or otherwise affect any Federal law
governing the judicial review of any action taken pursuant to
any compact,

."(5) STATE AUTHORITY PRESERVED.—Except as expressly pro-
vided in this Act, nothing contained in this Act expands, dimin-
ishes, or otherwise affects State law.

“(c) Restrictep Usg. o ReGioNAL DisposaL Faciumies.—Any

authority in a compact to restrict the use of the regional disposal
facilities under the compact to the disposal of low-level radioactive
waste generated within the compact region shall not take effect
before each of the following occurs:

“(d) ConoressioNAL Review.—Each compact s

“(1) January 1, 1986; and
*(2) the Congress by law consents to the compact.
gall provide that

every 5 years after the compact has taken effect the Congress may
by law withdraw its consent.

42 USC 202]e.

“SEC. 6. LIMITED AVAILABILITY OF CERTAIN REGIONAL DISPOSAL

FACILITIES DURING TRANSITION AND LICENSING PERIODS.

“(a) AvarLasiuity or DisposaL CApacITY.—

(1) PRESSURIZED-WATER AND BOILING WATER REACTORS.—
During the seven-gear period beginning January 1, 1986 and
ending December 31, 1992, subject to the provisions of subsec-
tions (b) through (g), each State in which there is located a
regional disposal facility referred to in lparagmphs (1) through
(3) of subsection (b) shall make disposal capacity available l%r
low-level radicactive waste generated by pressurized water and
boiling water commercial nuclear power reactors in accordance
wxﬁh the allocations established in subsection (c),

(2) OTHER SOURCES OF LOW-LEVEL RADIOACTIVE WASTE.~
During the seven-gear period beginning January 1, 1986 and
ending December 31, 1992, subject to the provisions of subsec-
tions (b) through (g), each State in which there is located a
regional disposal facility referred to in paragraphs (1) through
(3) of subaection (b) shall make ::IisposafJ capacity available for
lowdevel radioactive waste generated by any source not referred
toin {zaragraph (1.

“@3 f\‘m:mpu otl;‘ DISPOSAL CAPACITY,—

’ uring the seven-year period beginning January 1,
1986 and ending December 31, 1992, low-leve rndioa:{ive
waste generated within a sited compact region shall be
accorded priority under this section in the allocation of
available disposal capacity at a regional disposal facility

PUBLIC LAW 99-240—~JAN. 15, 1986

referred to in paragraphs (1) through (3) of subsection (b)
and located in the sited compact region in which such waste
is generated. . . .

“(B) Any State in which a re%:onal dlsgg‘s;l facility
referred to in paragraphs (1) through (3) of su tion (b) is
located may, subject to the provisions’of its compact, pro-
hibit the disposal at such facility of low-level radioactive
waste generated outside of the compact region if the dis-
posal of such waste in any given calendar year, together
with all other low-level radioactive waste disposed of at
such facility within that same calendar year, would result
in that facility disposing of a total annual volume of low-
level radioactive waste in excess of 100 per centum of the
average annual volume for such facilit¥1 designated in
subsection (b): Provided, however, That in the event that all
three States in which regional dis 1 facilities referred to
in paragraphs (1) through (3) of subsection (b) act to prohibit
the disposal of low-level radioactive waste pursuant to this
subparagraph, each such State shall, in accordance with
any applicable procedures of its compact, permit, as nec-
essary, the disposal of additional quantities of such waste in
increments of 10 per centum of the average annual volume
for each such facility designated in subsection(b).

“(C) Nothing in this paragraph shall require any disposal
facility or State referred to in paragraphs (1) through (3) of
subsection (b) to accept for disposal low-level radioactive
r_fast?b )in excess of the total amounts designated in subsec-

ion (b).

*(4) CESSATION OF OPERATION OF LOW-LEVEL RADIOACTIVE
WASTE DISPOSAL FACILITY.—No provision of this section shall be
construed to obligate any State referred to in paragraphs (1)
through (3) of subsection (b) to accept low-level radioactive
waste from any source in the event that the regional disposal
facility located in such State ceases operations. .

“(b) LiMmiTaTIONS.—The availability of disposal capacity for low-

level radioactive waste from any source shall be subject to the
following limitations:

(1) BARNWELL, SOUTH CARoLINA.—The State of South Caro-
lina, in accordance with the provisions of its compact, may limit
the volume of low-level radioactive waste accepted for disposal
at the regional disposal facility located at Barnwell, South
Carolina to a total of 8,400,000 cubic feet of low-level radioactive
waste during the 7-year period beginning January 1, 1986, and
ending December 31, 1992 (as based on an average annual
volume of 1,200,000 cubic feet of low-level radioactive waste).

(2) RICHLAND, WASHINGTON.—The State of Washington, in
accordance with the provisions of ils compact, may limit the
volume of low-level radioactive waste accepted for dispasal at
*he regional disposal facility located at Richland, Washington to
A botaﬁ of 9,800,000 cubic feet of low-level radioactive waste
during the 7-year period beginning January 1, 1986, and ending
December 31, 1992 (as based on an average annual volumé of
1,400,000 cubic feet of low-level radioactive waste).

(3} BEATTY, NEVADA.—The State of Nevada, in accordance
with the provisions of its compact, may limit the volume of low-
level radjoactive waste accepled for disposal at the regional
disposal facility located at Beatlty, Nevada toa total of 1,400,000
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cubic feet of low-level radioactive waste during the 7-year period

beginning January 1, 1986, and ending December 31, 1992 (as

based on an average annual volume of 200,000 cubic feet of low-

level radioactive waste). - L D
*(c) COMMERCIAL NUCLEAR POWER REACTOR ALLOCATIONS.—

(1) AMouNT.—Subject to-the provisions of subsections (a)
through (g) each commercial nuclear power reactor shall upon
request receive an allocation of low-level radioactive waste
disposal capacity (in cubic feet) at the facilities referred to in
subsection (b) during the 4- transition period beginning
Januari): 1, 1986, and ending mber 31, 1989, and during the
J-year licensing period beginning January 1, 1990, and ending
Decembgr 31, 1992, in an amount calculated by multiplying the

appropriate number from the following table gy the number of
months remaining in the applicable period as determined under
paragraph(2). - . -

1

. 4-yesr Transition Period * 3-year Licensing Period

l".:b, rT’w , InSited  AllOther InSited  All Other

. Region . . Locations Region., Locations
PWR.. : 1027 - 8m 93 685
BWR... : 2300 19511 2091 1533

*(2) MeTHOD OF CALCULATION.—For purposes of calculating
the ate amount of disposal capacity available to a
commercia nuclear power reactor under this subsection, the
number of months shall be computed beginning with the first
month of the applicable period, or the sixteenth month after
regeigt of a full power operating license, whichever occurs later.

(3) UNUSED ALLOCATIONS.—Any unused allocation under
paragraph (1) received by a reactor during the transition period
or the icensing period may be used at any time after such
reactor receives its full power license or after the beginning of
the pertinent period, whichever is later, but not in any event
after December 31, 1992, or after commencement of operation of
a r.eg:onal dispoeal facility in the compact region or State in
Wl;l'lc such reactor is located, whichever occurs first. . L

(4) TRANSFERABILITY.~Any commercial nuclear power reac-
tor in a State or compact region that is in compliance with the
requirementp of subsection (e) may assign any disposal capacit
allocated to it under this subsection to any other person in eac
State or compact region. Such assignment may be for valuable
consideration and shall be in writing, copies of which shall be
filed at the al.Tected compact commissions and States, along with
the assignor's’ unconditional written waiver of the disposal
capacity being assigned. o ‘ -

(5) UNUSUAL YOLUMES.—- .o

(A) The Secretary may, upon petition by the owner or
operator of any commercial nuclear power reactor, allocate
to such reactor disposal capacity in excess of the amount
calculated under paragraph (1) if the Secretary finds and

states in writing his reasons for so finding that makin
additional capacity available for such reactogr through thig :
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paragraph is required to permit unusual or unexpected
operating, maintenance, repair or safety activities.

-*(B) The Secretary may not make allocations pursuant to
subparagraph (A) that would result in the acceptance for
disposal of more than 800,000 cubic feet of low-level radio-
active waste or would result in the total of the allocations
made pursuant to this subsection exceeding 11,900,000 cuhic
feet over the entire seven-year interim access period, °

“(6) LimitamioN.—During the seven-year interim access
period referred to in subsection (a), the disposal facilities
referred to in subsection (b) shall not be required to accept more
than 11,900,000 cubic feet of low-level radioactive waste gen-
erated by commercial nuclear power reactors. N

*(dX1) SurcHARrGES.—The disposal of any low-level radioactive

waste under this section (other than low-level radioactive waste -

generated in a sited compact region) may be char?ed a surcharge b
the State in which the applicable regional disposal facility is located,
in addition to the fees and surcharges generally applicable for
disposal of low-level radioactive waste in the regional disposal facil-
ity involved. Except as provided. in subsection (eX2), such surcharges
shall not exceed— .- ) )
“(A) in 1986 and 1987, $10 per cubic foot of low-level radio-
active waste; - .
“(B) in 1988 and 1989, $20 per cubic foot of low-level radio-
active waste; and )
*(C) in 1990, 1991, and 1992, $40 per cubic foot of low-level

radioactive waste, - ‘ o : R
“(2) MILESTONE INCENTIVES.— - W

*(A) Escrow AccounT—Twenty-fivé per centum of all sur-
charge fees received by a State pursuant to paragraph (1) during
the :seven-year period referred to in subsection (a) shall be
transferred on a monthly basis to an escrow account held by the

Secretary. The Secretary shall deposit all funds received in a

special escrow nccount.r%h
property of the United States. The Secretary shall act as trustee
for such funds and shall invest them in interest-bearing United
States Government Securities with the highest available yield,
Such funds shall be held by the Secretary until— .
“(i) paid or repaid in accordance with subparagraph (B) or
), or . o ) : R
" *"ii) paid to the State collecting such fees in accordance
with subparagraph (F). . .
*(B) PAYMENTS.— . Cy

-*(i) Jury 1, 1986,—The twenty-five per centum of any
amount collected by a State unde