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FOR:

From:

The Commissioners

Victor Stello, Jr.,
Executive Director for Operations

Subject: 10 CFR PART 60--DEFINITION OF THE TERM "HIGH-LEVEL
WASTES"--ADVANCE NOTICE OF PROPOSED RULEMAKING

RADIOACTIVE

Category:

Purpose:

Background:

This paper involves a policy question of interest to other
Federal agencies.

To request Commission approval to publish an advance notice of
proposed rulemaking concerning the definition of the term
"high-level radioactive wastesO in 10 CFR Part 60.

In approving the final amendments to 10 CFR'Part 60 - Technical
Criteria (SECY-83-59 and 59B), the Commission requested that the
staff review the need to revise the definition of high-level
radioactive wastes (HLW) in 10 CFR Part 60 to conform to the
definition of HLW in the Nuclear Waste Policy Act of 1982
(NWPA), Pub. L. 97-425, as part of the ongoing review of the
procedural portion of 10 CFR Part 60.1 The staff responded to

1Staff requirements memorandum to William 3. Dircks and Herzel H. E. Platne from
Samuel J. Chilk, May 27, 1983 (Enclosure D).

Contacts:

C. Prichard, RES
x37884

D. Fehringer, NMSS
x74796

J. R. Wolf, OGC
x28694

/ 3_



2

this request with a Commission Paper (SECY-85-309) which
recommended publication of an advance notice of proposed rule-
making. A draft advance notice accotpahied the Commission Paper.
In the subsequent2staff requirements memorandum dated
December 13, 1985 , the Commission requested the staff not to
publish the advance notice, but to await the results of
then-pending legislation. The legislation referred to, the
Low-Level Radioactive Waste Policy Amendments Act--P.L. 99-240
(Amendments Act), was signed into law in January 1986. The
Amendments Act clarified the issue of State vs. Federal
responsibility for various types of radioactive waste. States
were made responsible only for low-level radioactive waste with
concentrations less than the upper limits of Class C waste as
defined in 10 CFR Part 61. The Federal government was given
responsibility for all "above Class C" wastes. By establishing
relative responsibility for radioactive waste, the Amendments Act
effectively dealt with one of the major concerns which the staff
tried to address in SECY-85-309. Any revision of the definition
of HLW in Part 60 would no longer affect the issue of Federal vs.
State responsibility for waste. The revised draft advance notice
contained here is the result of the staff's re-examination of the
issues involved in revision of the definition of HLW in Part 60
in light of the implications of the Amendments Act, as well as
other recent developments.

Discussion: The paper provides an advance notice of proposed rulemaking which
Identifies and discusses the relevant issues that must be
considered in determining how to revise present definitions of
HLW in NRC regulations and seeks public comment on these issues
Enclosure A). The staff has chosen the advance notice route
(rather than a notice of proposed rulemaking) because the number
and complexity of the issues which must be resolved to specify
HLW in terms of numerical limits for concentrations of
radioactive materials in the waste are sufficiently difficult to
warrant the deliberate, cautious approach afforded by the advance
notice.

Classification of radioactive wastes as HLW or LLW by the
Commission would:

(1) identify wastes subject to the provisions of the NWPA, in-
cluding the provision for payments to the Nuclear Waste
Fund, and

(2) clearly distinguish those wastes which must comply with cer-
tain provisions of the Commission's regulations (principally
waste packaging requirements) applicable only to HLW.

2Staff requirements memorandum to Victor Stello, Jr. from Samual J. Chilk, dated
December 13, 1985 (Enclosure I).
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Classification of wastes as LLW or HLW by the Commission would
not:

(1) alter the authority, previously established by the Energy
Reorganization Act of 1974, for Commission licensing of DOE
defense waste disposal facilities,

(2) apply to naturally-occurring or accelerator-produced radio-
active materials,

(3) of itself require that any particular type of radioactive
waste be disposed of in a specified type of facility.
However, since the NWPA authorizes only the development of
geologic repositories for HLW disposal classification of
waste as iLW would likely mean that it would go to a geologic
repository.

(4) affect the types or quantities of waste materials for which
the States must provide disposal capacity.

The NWPA defines HLW as:

(A) The highly radioactive material resulting from the
reprocessing of spent nuclear fuel, including liquid waste
produced directly in reprocessing and any solid material
derived from such liquid waste that contains fission
products In sufficient concentrations; and

(B) Other highly radioactive material that the Commission,
consistent with existing law, determines by rule requires
permanent isolation (NWPA, Section 2(12)).

It should be noted that the NWPA treats spent fuel separately
from HLW, and the accompanying advance notice would have no
effect on the regulatory requirements for disposal of spent fuel.
The issues concerning the definition of HLW addressed in the
advance notice are (1) whether or not the phrase 'sufficient
concentrations" in Clause (A) needs to be specified numerically
by rule, and (2) how to make the determination, called for in
Clause (B), regarding what other highly radioactive material
requires permanent isolation. The staff sets forth 2 alternative
approaches for dealing with Clause (A) and proposes to classify
HLW under either Clause (A) or Clause (B) by identifying radio-
active wastes which, due to their concentrations of hazardous
short-lived radionuclides,, as well as concentrations of
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relatively long-lived radionuclides, require that
these wastes be permanently isolated. The advance notice pro-
poses concentration limits for determining wastes to be "highly
radioactive", and outlines an approach for establishing concen-
tration limits for long-lived radionuclides requiring permanent
isolation. The staff has benefited from comments by the National
Council on Radiation Protection and Measurements and the Advisory
Committee on Reactor Safeguards in the preparation of the advance
notice (Enclosures F and G). Congressional staff members have
expressed interest in the definition of HLW.

Recommendations: That the Commission:

1. Approve for publication the advance notice of proposed
rUTlemaking dealing with the definition of the term HLW as
set forth in the draft Federal Register notice
(Enclosure A).

2. Note:

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

b. If approved, this advance notice of proposed rulemaking
would be published in the Federal Register allowing
90 days for public comment.

c. A draft public announcement similar to Enclosure H will
be issued by the Office of Public irs.

Victor Stello, Jr.
Executive Director for Operations

Enclosures:
A - Federal Register Advance Notice of

Proposed RUlemaKIng -- 10 CFR Part 60
-- Definition of "High-Level Radioactive

Waste"
B - An Evaluation of Radionuclide Concentrations

in High-Level Radioactive Waste, NUREG-0946
C - Proposed General Statement of Policy on

Licensing Procedures for Geologic Repositories
for High-Level Radioactive Wastes (43 FR 53869)
November 17, 1978
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D - Staff requirements memorandum to
William J. Dircks and Herzel H. E. Plaine
from Samuel J. Chilk, May 27, 1983

E - Draft Congressional Letter
F - Letter from Dr. Warren K. Sinclair

President, National Council on
Radiation Protection and Measurements
to Honorables W. Ruckelshaus, N. Palladino,
D. Hode], October 15, 1984

G - Memorandum to William J. Dircks from H. W. Lewis, January 15, 1985
H - Draft Public Announcement
I - Staff Requirements Memorandum to Victor Stello,

Jr. from Samuel J. Chilk, December 13, 1985

Commissioners' comments or consent should be provided directly
to the Office of the Secretary by c.o.b. Tuesday, November 25,
1986.

Commission Staff Office comments, if any, should be submitted
to the Commissioners NLT Wednesday, November 19, 1986, with an
information copy to the Office of the Secretary. If the paper
is of such a nature that it requires additional time for
analytical review and comment, the Commissioners and the
Secretariat should be apprised of when comments may be expected.

DISTRIBUTION:
Commissioners
OGC (H Street)
0I
OCA
OIA
OPA
REGIONAL OFFICES
EDO
OGC (MNBB)
ACRS
ASLBP
ASLAP
SECY
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NUCLEAR REGULATORY COMMISSION

10 CFR Part 60

Definition of "High-Level Radioactive Waste"

AGENCY: Nuclear Regulatory Commission.

ACTION: Advance notice of proposed rulemaking.

SUMMARY: Radioactive wastes have historically been classified, in part, by the

sources where they were generated. One result of this method of classification

is that low-level wastes (LLW) and high-level wastes (HLW), as currently

defined, span wide and possibly overlapping ranges of radionuclide

concentrations. The Commission is considering ways to more precisely define

HLW as authorized by the Nuclear Waste Policy Act of 1982 (NWPA). Such

classification would also have the effect of more precisely classifying LLW.

The Low-Level Radioactive Waste Policy Act (LLRWPA), as amended, and the

NWPA assign governmental responsibility (State or Federal) for providing

disposal capacity for LLW and HLW. These statutes also authorize the

Commission to classify wastes as LLW or HLW. Such classification:

(1) would identify wastes subject to the provisions of the NWPA, including

the provision for payments to the Nuclear Waste Fund, and

(2) might serve to distinguish those wastes which must comply with certain

provisions of the Commission's regulations (principally waste packaging

requirements) applicable only to HLW.

1
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Classification of certain additional radioactive wastes as HL'W under NWPA

will facilitate disposal of those wastes by notifying both the owners of those

wastes and the U.S. Department of Energy (DOE) of the need to enter into

contracts for transfer of those wastes to DOE and for payments into the Nuclear

Waste Fund. Identification of wastes as HLW will also allow DOE to design

waste handling and disposal facilities to accommodate those wastes.

Classification of wastes as LLW or HLW by the Commission would not:

(1) affect the types of facilities which, under the Energy Reorganization

Act of 1974, are subject to licensing by the Commission,

(2) apply to naturally-occurring or accelerator-produced radioactive

materials,

(3) require that any particular type of radioactive waste be disposed of

in a specified type of facility, or

(4) affect the types or quantities of waste materials for which the States

must provide disposal capacity.

The Commission has previously adopted regulations for disposal of HLW in

geologic repositories (10 CFR Part 60). The Commission is considering changes

in the definition of HLW in those regulations so as to follow more closely the

statutory definition in the NWPA. In this advance notice of proposed

rulemaking (notice), the Commission identifies legal and technical

considerations that are pertinent to the definition of HLW, describes the

approach being considered by the Commission for modifying the current

definition of HLW, and solicits public comment.

2
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The question which the Commission wishes to consider in this rulemaking is

whether new or revised rules ought to be adopted by the Commission to implement

the NWPA definition of "high-level radioactive waste." By this notice, the

Commission advises all interested persons that such rulemaking is contemplated.

DATES: Comment period expires [insert date 90 days after publication of this

notice in the FEDERAL REGISTER]. Comments received after this date will be

considered if it is practical to do so, but assurance of consideration can be

given only for comments received on or before this date.

ADDRESSES: Send comments or suggestions to the Secretary of the Commission,

U.S. Nuclear Regulatory Commission, Washington, DC 20555, Attention: Docketing

and Service Branch. Copies of comments received may be examined at the NRC

Public Document Room, 1717 H Street N.W., Washington, DC.

FOR FURTHER INFORMATION CONTACT: W. Clark Prichard, Division of Engineering

Safety, Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory

Commission, Washington, DC 20555, telephone (301) 443-7668.

SUPPLEMENTARY INFORMATION:

I. Background

Radioactive wastes contain a wide variety of radionuclides, each with its

own half-life and other radiological characteristics. These radionuclides are

present in concentrations varying from extremely high to barely detectable.

One type of waste, generated by reprocessing spent nuclear fuel, contains both

long-lived radionuclides which pose a long-term hazard to human health and

other, shorter-lived nuclides which produce intense levels of radiation. This

3
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combination of highly-concentrated, short-lived nuclides together with other

very long-lived nuclides has historically been described by the term

"high-level radioactive wastes" (HLW). There has long been a recognition that

such waste materials require long-term isolation from man's biological

environment and that, in view of public health and safety considerations,

disposal of such wastes should be accomplished by the Federal government on

Federally owned land. This policy was codified by the Atomic Energy Commission

(AEC) in 1970 in Appendix F to 10 CFR Part 50.

A. Previous use of the term "HLW." In Appendix F, HLW was defined in

terms of the source of the material rather than its hazardous character-istics.

Specifically, HLW was defined as "those aqueous wastes resulting from the

operation of the first cycle solvent extraction system, or equivalent, and the

concentrated wastes from subsequent extraction cycles, or equivalent, in a

facility for reprocessing irradiated reactor fuels." As used in Appendix F,

"high-level waste" thus refers to the highly concentrated (and hazardous) waste

containing virtually all the fission product and transuranic elements (except

plutonium) present in irradiated reactor fuel. The term does not include

incidental wastes resulting from reprocessing plant operations such as ion

exchange beds, sludges, and contaminated laboratory items, clothing, tools, and

equipment. Neither are radioactive hulls and other irradiated and contaminated

fuel structural hardware within the Appendix F definition.1

The first statutory use of the term "high-level radioactive waste" occurs

in the Marine Protection, Research, and Sanctuaries Act of 1972 (Marine

'See 34 Fed. Reg. 8712, June 3, 1969 (notice of proposed rulemaking),
35 Fed. Reg. 17530 at 17532, November 14, 1970 (final rule). Incidental
wastes generated in further treatment of HLW (e.g., decontaminated salt
with residual activities on the order of 1,500 nCi/g Cs-137, 30 nCi/g
Sr-90, 2 nCi/g Pu, as described in Department of Energy's FEIS on long-
term management of defense HLW at the Savannah River Plant, DOE/EIS-0023,
1979) would also, under the same reasoning, be outside the Appendix F
definition.

4
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Sanctuaries Act). Congress adopted the Appendix F definition, but broadened it

to include unreprocessed spent fuel as well.2 Two years later, the AEC was

abolished and its functions were divided between the Energy Research and

Development Administration (ERDA, now the Department of Energy, DOE) and the

Nuclear Regulatory Commission (NRC or Commission) by the Energy Reorganization

Act of 1974, Pub. L. 93-438, 42 U.S.C. 5811. Under this legislation, certain

activities of ERDA were to be subject to the Commission's licensing and

regulatory authority. Specifically, NRC was to exercise licensing authority as

to certain nuclear reactors and the following waste facilities:

(1) Facilities used primarily for the receipt and storage of high-level

radioactive wastes resulting from activities licensed under the

[Atomic Energy] Act.

(2) Retrievable Surface Storage Facilities and other facilities

authorized for the express purpose of subsequent long-term storage of

high-level radioactive waste generated by the Administration [now

DOE], which are not used for, or are part of, research and

development activities. 3

Although neither the statute nor the legislative history defines the term

"high-level radioactive waste" (HLW), the earlier usages in Appendix F and the

Marine Sanctuaries Act are indicative of the meaning. The Commission so

2Sec. 3, Pub. L. 92-532, as amended by Pub. L. 93-254 (1974), 33 U.S.C. 1402.

'Sec. 202, Pub. L. 93-438, 42 U.S.C. 5842. Nuclear waste management
responsibilities were subsequently transferred to the Department of Energy.
Secs. 203(a)(8), 301(a), Pub. L. 95-91, 42 U.S.C. 7133(a)(8), 7151(a).

5
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construed the statute when it declared spent nuclear fuel to be a form of HLW

and, by the same token, when it found transuranic-contaminated wastes not to be

HLW.'

A different statutory formula appears in the West Valley Demonstration

Project Act (West Valley Act), enacted in 1980. This legislation authorizes

the Department of Energy (DOE) to carry out a high-level radioactive waste

management demonstration project for the purpose of demonstrating

solidification techniques which can be used for preparing HLW for disposal. It

includes the following definition:

The term "high level radioactive waste" means the high level radioactive

waste which was produced by the reprocessing at the Center of spent

nuclear fuel. Such term includes both liquid wastes which are produced

directly in reprocessing, dry solid material derived from such -liquid

waste and such other material as the Commission designates as high level

radioactive waste for purposes of protecting the public health and

safety.5

The Commission has not yet designated any "other material" as HLW under

the West Valley Act. Rather, it has construed the term in a manner equivalent

to the 10 CFR 50, Appendix F definition. That is, it is the liquid wastes in

storage at West Valley and the dry solid material derived from solidification

activities that are regarded as HLW, and it is DOE's plans with respect to such

wastes that are subject to the Commission's review.

'Proposed General Statement of Policy, "Licensing Procedures for Geologic
Repositories for High-Level Radioactive Wastes," 43 Fed. Reg. 53869, 53870,
November 17, 1978; Report to Congress, "Regulation of Federal Radioactive
Waste Activities," NUREG-0527 (1979), 2-1, 2-2, Appendix G.

'Sec. 6(4), Pub. L. 96-368, 42 U.S.C. 2021a note.

6
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B. Current NRC regulations. The Commission has adopted regulations that

govern the licensing of DOE activities at geologic repositories for the

disposal of HLW. The regulations define HLW in the jurisdictional sense. That

is, if the facility is for the "storage" of "HLW" as contemplated by the Energy

Reorganization Act, the prescribed procedures and criteria would apply.' The

appropriate definition for this purpose draws upon the understanding in 1974,

as reflected in Appendix F and the Marine Sanctuaries Act, rather than the

words of the West Valley Act of more limited purpose and scope.

It should be emphasized that NRC's existing regulations in Part 60 do not

require that any radioactive materials, whether HLW or not, be stored or

disposed of in a geologic repository.7  Nor do they provide that radioactive

materials must be HLW in order to be eligible for disposal in a geologic

repository. Part 60 expressly provides for NRC review and licensing with

respect to any radioactive materials that may be emplaced in a geologic

repository authorized for disposal of HLW. The term "high-level radioactive

waste" in Part 60 identifies the class of facilities subject to NRC

jurisdiction.

'NRC regulations are codified in 10 CFR Part 60 (Part 60). DOE is required
to have a license to receive source, special nuclear or byproduct material
at a geologic repository operations area. § 60.3. A geologic repository
operations area is defined to refer to a "HLW facility" which in turn is
defined as a facility subject to NRC licensing authority under the Energy
Reorganization Act of 1974, note 3, supra. § 60.2. The Part 60 definition
of HLW, ibid., is as follows:

"High-level radioactive waste" or "HLW" means: (1) Irradiated reactor
fuel, (2) liquid wastes resulting from the operation of the first cycle
solvent extraction system, or equivalent, and the concentrated wastes from
subsequent extraction cycles, or equivalent, in a facility for
reprocessing irradiated reactor fuel, and (3) solids into which such
liquid wastes have been converted.

'In the event that commercial reprocessing of irradiated reactor fuel is
pursued, Appendix F of 10 CFR Part 50 would require that the resulting
reprocessing wastes be transferred to a Federal repository.

7
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The Commission has also adopted regulations related to land disposal of

low-level radioactive wastes (10 CFR Part 61). Based on analyses of potential

human health hazards, these regulations identify three classes of low-level

radioactive wastes which are routinely acceptable for near-surface disposal,

with "Class C" denoting the highest radionuclide concentrations of the three.

Class C does not, however, denote a maximum concentration limit for low-level

wastes. The low-level waste category includes all wastes not otherwise

classified, while HLW is currently defined by source (rather than concentration

or hazard) and is limited to reprocessing wastes and spent fuel. Thus, there

is no regulatory limit on the concentrations of LLW, and some LLW (exceeding

Class C concentrations) may have concentrations approaching those of HLW.

These are the wastes which the Commission wishes to evaluate for possible

classification as HLW. The Appendix to this notice presents information on the

volumes and characteristics of wastes with radionuclide concentrations

exceeding the Class C concentration limits. (This Appendix was prepared in

1985. DOE is currently carrying out a study of "above Class C" wastes which

will update the information presented here.)

C. Nuclear Waste Policy Act of 1982. The Nuclear Waste Policy Act of

1982 (NWPA), Pub. L. 97-425, provides for the development of repositories for

the disposal of high-level radioactive waste and establishes a program of

research, development, and demonstration regarding the disposal of high-level

radioactive waste.' The NWPA follows, with some modification, the text of the

West Valley Act. For purposes of the NWPA, the term "high-level radioactive

waste" means:

'For purposes of the NWPA, "spent nuclear fuel" is distinguished from
"high-level radioactive waste," but the provisions of the statute dealing
with such spent nuclear fuel are not of present concern.

8
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(A) The highly radioactive material resulting from the reprocessing of

spent nuclear fuel, including liquid waste produced directly in

reprocessing and any solid material derived from such liquid waste

that contains fission products in sufficient concentrations; and

(B) other highly radioactive material that the Commission, consistent

with existing law, determines by rule requires permanent isolation.'

It should be noted that the NWPA does not require that materials regarded

as HLW pursuant to this definition be disposed of in a geologic repository.

Indeed, the NWPA directs the Secretary (of DOE) to continue and accelerate a

program of research, development and investigation of alternative means and

technologies for the permanent disposal of HLW.1' Part 60 and the changes

discussed in this notice would allow for consideration of such alternatives by

the Commission. Nevertheless, the NWPA does not specifically authorize DOE to

construct or operate facilities for disposal by alternative means, and new

legislative authorization might be needed in order to dispose of HLW by means

other than emplacement in a deep geologic repository.

'Sec. 2(12), Pub. L. 97-425, 42 U.S.C. 10101(12). Sec. 2(16) also authorizes
the Commission to classify certain radioactive material as low-level
radioactive waste.

"Sec. 222, Pub. L. 97-425, 42 U.S.C. 10202.

9
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II. Considerations for Defining "Hich-Level Radioactive Waste".

Wastes which have nistoricaily been referred to as HLW (i.e., reprocessing

wastes) are initially both intensely radioactive and long-lived. These wastes

contain a wide variety of radionuclides. Some (principally Sr-90 and Cs-137)

are relatively short-lived and represent a large fraction of the radioactivity

for the first few centuries after the wastes are produced. These nuclides

produce significant amounts of heat and radiation, both of which are of concern

when disposing of such wastes. Other nuclides, including C-14, Tc-99, I-129

and transuranic nuclides, have very long half-lives and thus constitute the

longer-term hazard of the wastes. Some of these nuclides pose a hazard for

sufficiently long periods of time that the term "permanent isolation" is used

to describe the type of disposal required to isolate them from man's

environment. The Commission considers that these two characteristics, intense

radioactivity for a few centuries followed by a long-term hazard requiring

permanent isolation, are key features which can be used to distinguish

high-level wastes from other waste categories.

The NWPA identifies two sources of HLW, each of which is discussed

separately in the following sections.

A. Clause (A).

Clause (A) of the NWPA definition of HLW refers to wastes produced by

reprocessing spent nuclear fuel and thus is essentially identical to the

10
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Commission's current HLW definition in 10 CFR Part 60. ClMuse (A) is, however,

different in one respect. The NWPA wording would classify solidified

reprocessing waste as HLW only if such waste "contains fission products in

sufficient concentrations" --a phrase that may reflect the possibility that

liquid reprocessing wastes may be partitioned or otherwise treated so that some

of the solidified products will contain substantially reduced concentrations of

radionuclides.

The question, then, is whether the Commission should (1) numerically specify

the concentrations of fission products which it would consider "sufficient" to

distinguish HLW from non-HLW under Clause (A); or (2) define HLW so as to equate

the Clause (A) wastes with those which have traditionally been regarded as HLW.

1. Numerically specifying concentrations of fission products.

The first option considered is to numerically define "sufficient

concentrations" of fission products. Liquid reprocessing wastes may contain

significant amounts of non-radioactive salts, and removal of these salts prior

to waste solidification may be desirable for both economic and public health

and safety reasons. Removal of salts in this was would result in a smaller

volume of highly radioactive wastes, which might reduce the costs and

radiological impacts associated with transportation and occupational handling

of those wastes. Nevertheless, any salts removed from liquid HLW would retain

residual amounts of radioactive contaminants. By establishing numerical limits

on the concentrations of fission products, the Commission would be identifying

those wastes from reprocessing that require disposal in a deep geologic

repository or its equivalent. The proper classification of the salts discussed

above would then be made on the basis of the numerical limits on radionuclide

concentrations and the salts would be disposed of accordingly. In other cases,

11
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certain radionuclides may be removed from the bulk liquid reprocessing waste

(as has been done in removing cesium and strontium from wastes at Hanford),

raising similar questions about the classification of the remaining waste and

acceptable methods of disposal. For these reasons, there would be merit in

numerically specifying the concentrations of radionuclides in solidified

reprocessing wastes which would distinguish HLW from non-HLW.

(Clause (A) refers to solidified waste "that contains fission products in

sufficient concentrations.' No mention is made of the long-lived transuranic

radionuclides which are also present in liquid reprocessing wastes but, since

the transuranics constitute the predominant long-term hazard of reprocessing

wastes, such nuclides must be considered as well in defining reprocessing

wastes that should be regarded as HLW. With this view, a numerical

classification of solidified wastes under Clause (A) could be derived in the

same manner, and contain the same concentration limits, as the numerical

definitions developed under Clause (B). Derivation of concentration limits

under Clause (B) is discussed in the following section of this notice.)

2. Traditional Definition

The alternative approach is to define HLW so as to equate the category of

Clause (A) wastes with those wastes which have traditionally been regarded as

HLW under Appendix F to 10 CFR Part 50 and the Energy Reorganization Act. The

advantage of this option is that the term HLW retains its utility in defining

the facilities that are subject to NRC licensing. That is, all materials that

have traditionally been considered HLW for purposes of the Energy

Reorganization Act would also be regarded as HLW under the Nuclear Waste Policy

Act. The disadvantage is that some materials might continue to fall within the

HLW classification even though they do not require the degree of isolation

12
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afforded by a repository. They would be called "HLW" even though the technical

community might not so regard them.

3. Other considerations regarding Clause (A) options

The Commission would add two observations regarding the options discussed

above.

a. Development of a definition under Clause (A), as suggested by the first

option, would not alter the Commission's existing authority to license DOE

waste facilities, including defense wastes facilities, under the Energy

Reorganization Act of 1974 (ERA). Any classification of wastes as non-HLW on

the basis that they do not contain "sufficient concentrations" of fission

products would be irrelevant in determining whether such wastes must be

disposed of in licensed disposal facilities. For example, if DOE were to

pursue its proposal for in-place stabilization of the Hanford "tank" wastes

(see DOE/EIS-0113, March, 1986), most or all of the disposal "facilities" for

those wastes would need to be licensed by the NRC.

b. Retaining the traditional definition for purposes of Clause (A) does

not limit the Commission's ability to establish at some later date criteria to

define wastes that require the isolation afforded by a deep geologic repository

or its equivalent. That is, wastes requiring such isolation could be

identified by terms other than "high-level".

13
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B. Clause (B).

Clause (B) of the NWPA authorizes the Commission to classify "other highly

radioactive material" (other than reprocessing wastes) as HLW if that material

"requires permanent isolation." The Commission considers that both

characteristics (highly radioactive and requiring permanent isolation) must be

present simultaneously in order to classify a material as HLW.1' Each of these

characteristics is discussed in turn in the following sections.

1. Highly radioactive.

The Commission proposes12 to consider a material "highly radioactive" if

it contains concentrations of short-lived radionuclides in excess of the

Class C limits of Table 2 of 10 CFR Part 61. Such concentrations are

sufficient to produce significant radiation levels and to generate substantial

amounts of heat. Moreover, the Class C concentration limits for short-lived

nuclides approximate the actual concentrations of those nuclides present in

some existing reprocessing wastes (see NUREG-0946, Table 4).

"The Commission would not find tenable the argument that a material requires
permanent isolation because it is highly radioactive. The need for permanent
isolation correlates with the length of time a material will remain hazardous.
Long half-lives, in turn, correlate with low rather than high levels of
radioactivity.

"All references to "proposals" by the Commission refer only to its tentative
views. No formal proposals will be developed until comments are received in
response to this notice.

14
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2. Permanent isolation.

The phrase "permanent isolation" in NWPA is much less subjective than is

"highly radioactive." Within the context of NWPA, "permanent isolation"

clearly implies the degree of isolation afforded by a deep geologic

repository."3 Thus, a waste "requires permanent isolation" if it cannot be

safely disposed of in a facility less secure than a repository. The Commission

will determine which wastes require permanent isolation by evaluating the

disposal capabilities of alternative, less secure, disposal facilities."' Any

wastes which cannot be safely disposed of in such facilities will be deemed to

require permanent isolation and, if also highly radioactive, would be

classified as high-level wastes.

"The NWPA includes the following definitions:

The term "disposal" means the emplacement in a repository of high-level
radioactive waste, spent nuclear fuel, or other highly radioactive
material with no foreseeable intent of recovery, whether or not such
emplacement permits the recovery of such waste.

The term "repository" means any system licensed by the Commission that is
intended to be used for, or may be used for, the permanent deep geologic
disposal of high-level radioactive waste and spent nuclear fuel, whether
or not such system is designed to permit the recovery, for a limited
period during initial operation, of any materials placed in such system.
Such term includes both surface and subsurface areas at which high-level
radioactive waste and spent nuclear fuel handling activities are
conducted.

"Such facilities might make use of intermediate depth burial or various

engineering measures, such as intruder barriers, to accommodate wastes with

radionuclide concentrations unsuitable for disposal by shallow land burial.
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The approach which the Commission proposes to pursue to determine which

wastes require permanent isolation will be an extension of the 10 CFR Part 61

waste classification analyses and consists of the Following steps.

a. Establish acceptance criteria. 10 CFR Part 61 currently contains

performance objectives for disposal of radioactive wastes in a land disposal

facility. These performance objectives will serve as acceptance criteria for

waste classification analyses, but might need to be supplemented for specific

types of facilities or wastes. For example, some types of land disposal

facilities (other than shallow land burial) may be subject to potentially

disruptive events or processes which were not considered when the Part 61

performance objectives were developed. The Part 61 performance objectives may

also need to be supplemented to accommodate any environmental standards for

non-HLW which may be promulgated by the U.S. Environmental Protection Agency

pursuant to its authority under the Atomic Energy Act of 1954, as amended.

b. Define disposal facility. The hazard which a radioactive waste poses

to public health depends, in part, on the nature of the facility used for its

disposal. Thus, a reference disposal facility, less secure than a repository,

needs to be defined in terms of the characteristics which contribute to

isolation of wastes from the environment. For land disposal facilities, such

characteristics might include depth of disposal, use of engineered barriers, and

the geologic, hydrologic and geochemical features of a disposal site.

c. Characterize wastes. Wastes will be characterized in terms of the

factors which determine their hazard and behavior after disposal, including

physical and chemical forms of the waste, the radionuclide concentrations and

associated radiological characteristics, the waste volumes, and the heat

generation rates. The wide range of types and characteristics of wastes

arising from industrial, biomedical and nuclear fuel cycle sources makes this a

particularly critical step in the waste classification process -- especially

for wastes to be generated in the future (e.g., decommissioning wastes).

16
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d. Develop assessment methodology. Analytical methods (including

mathematical models and computer codes) for projecting disposal system

performance will be acquired or developed. For land disposal facilities, such

methods include models of groundwater flow and contaminant transport. An

assessment methodology also includes descriptions of the natural and

human-initiated disruptive events or processes which could significantly affect

disposal system performance as well as the analytical means for evaluating the

impacts of such events or processes.

e. Evaluate disposal system performance. The performance of the

alternative disposal facility will be evaluated to estimate the public health

hazards from disposal of various types and concentrations of wastes. Hazards

below the acceptance criteria of item a. above indicate an acceptable match of

waste type and disposal option. Wastes which cannot be safely disposed of in

the alternative facility will be classified as requiring permanent isolation.

A practical difficulty with classifying wastes as described here is that

alternative disposal facilities are currently unavailable. Thus,

classification of wastes in this manner requires many assumptions about the

performance of nonexistent disposal facilities. Such analyses will inevitably

involve substantial uncertainties.

It is also possible that no alternative disposal facility will ever be

needed for commercially-generated "above Class C" wastes. (Disposal of such

wastes is a Federal, rather than State, responsibility.) Because of the

overhead costs of developing and licensing new facilities, the relatively small

volumes of such wastes, and the low heat generation rates of some of these

wastes, it might prove most economical to dispose of all such wastes in a

repository. Nevertheless, the Commission recognizes a "chicken-and-egg"

problem here. Until wastes are classified as HLW or non-HLW, it may be
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difficult for the DOE to make decisions regarding appropriate types of disposal

facilities. Therefore, despite the uncertainties involved, the Commission

proposes to select a hypothetical alternative disposal facility which will

serve as the basis for carrying out waste classification analyses.

Previous analyses by the NRC (NUREG-0782, draft EIS for 10 CFR Part 61)

suggest that disposal facilities with characteristics intermediate between

shallow land burial and geologic repository disposal may be most effective in

protecting against short-term radiological impacts associated with inadvertent

intrusion into a disposal facility. These "intermediate" facilities may be

much less effective in providing enhanced long-term isolation of very

long-lived radionuclides. If this preliminary view is supported by subsequent

analyses, wastes with concentrations above the Commission's current Class C

limits for long-lived nuclides (Table 1 of 10 CFR Part 61) would require

permanent isolation. In the following sections, the Commission will assume,

for the sake of illustration, that Table 1 is an appropriate interpretation of

the term "requires permanent isolation."

3. Conceptual definition of "high-level waste."

The Commission proposes to classify wastes as HLW under Clause (8) of the

NWPA definition only if they are both highly radioactive and in need of

permanent isolation. As discussed above, the Commission considers that wastes

should be considered to be highly radioactive if they contain concentrations of

short-lived radionuclides which exceed the Class C limits of Table 2 of 10 CFR

Part 61. The Commission also assumes, for illustrative purposes, that the

radionuclide concentrations of Table 1 of Part 61 are appropriate for

identifying the concentrations of long-lived radionuclides requiring permanent

isolation. Solidified reprocessing wastes would similarly be classified as HLW

only if they contain both short- and long-lived radionuclides in concentrations

exceeding Tables 2 and 1, respectively.
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It is assumed that a revised definition of HLW would appear in the

definitions section of Part 60, and that the materials encompassed by the

definition would be subject to the containment requirements of that regulation.

It would also serve incidentally to define the materials covered by DOE's waste

disposal contracts. This definition would apply only to wastes disposed of in

a facility licensed under Part 60. As discussed elsewhere in this notice,

there would be no alteration of the Commission's authority to license disposal

of HLW under provisions of the Energy Reorganization Act. Some technical

amendments would be needed to preserve the jurisdictional provisions of

existing Part 60 - i.e., to indicate that Part 60 applies to the DOE facilities

described in Sections 202(3) and (4) of the Energy Reorganization Act, and for

that purpose the proposed definition of HLW would not be controlling.

A conceptual, revised definition of HLW could be stated as follows.

"High-level radioactive waste" or "HLW" means: (1) Irradiated reactor

fuel, (2) liquid wastes resulting from the operation of the first cycle

solvent extraction system, or equivalent, and the concentrated wastes from

subsequent extraction cycles, or equivalent, in a facility for

reprocessing irradiated reactor fuel, (3) solids into which such liquid

wastes have been converted, and solid radioactive wastes from other

sources, provided such solid materials contain both long-lived radio-

nuclides in concentrations exceeding the values of Table 1 and short-lived

radionuclides with concentrations exceeding the values of Table 2.

19



[7590-0l]

Table 1

Concentration'
Radionuclide (Cf/m-)

C-14 8
C-14 in act. 80

metal
Ni-59 in act. 220

metal
Nb-94 in act. 0.2
metal

Tc-99 3
I-129 0.08
Alpha emitting

TRU, ti > 5 yr 1002

Pu-241 3,5002
Cm-242 20,0002
____________________________

Table 2

Concentration'
Radi onuclide (Ci/&)

Ni-63 700
Ni-63 in act. 7000

metal
Sr-90. 7000
Cs-137 4600
____________________________

Notes for Tables 1 and 2.

'If a mixture of radionuclides is present, a sum of the fractions
rule is to be applied for each table. The concentration of each
nuclide is to be divided by its limit, and the resulting fractions
are to be summed. If the sum exceeds one for both tables, the waste
is classified as HLW.

2Units are nanocuries per gram.
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4. Status of wastes not classified as HLW.

The NWPA, the Low-Level Radioactive Waste Policy Act, and the Commission's

regulations in 10 CFR Part 61 currently classify wastes as "low-level" if they

are not otherwise classified as high-level wastes or certain other types of

materials (e.g., uranium mill tailings). Classification of certain wastes as

HLW, under Clause (B) of the NWPA definition, would reduce the amount of waste

classified (by default) as LLW and, more importantly, would establish a

distinct, concentration-based boundary between the two classes of waste.

If this conceptual definition of Clause (B) were adopted, certain wastes

with radionuclide concentrations above the Class C limits of 10 CFR Part 61

would not be classified as HLW because they do not contain the requisite

combination of short- and long-lived nuclides. These wastes would continue to

be classified as special types of low-level wastes analogous to DOE's

"transuranic" waste category. Any such wastes generated by defense programs

would continue to fall under DOE's responsibility for disposal, and no NRC

licensing of facilities intended solely for their disposal, such as the Waste

Isolation Pilot Plant (WIPP), would be authorized.

As provided by the amendments to the Low-Level Radioactive Waste Policy

Act", the Federal government is responsible for disposal of all

commercially-generated "above Class C" wastes; it is contemplated, under the

amendments, that the NRC would be responsible for licensing the facilities for

their disposal. The Commission would continue to permit disposal of wastes

containing naturally-occurring or accelerator-produced materials in licensed

facilities provided there was no unreasonable risk to public health and safety.

"Low-Level Radioactive Waste Policy Amendments Act of 1985, Pub. L. 99-240,
Sec. 3, 42 U.S.C. 2021c.
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III. Legal Considerations Related to the Nuclear Waste Policy Act.

The exercise of NWPA Clause (B) authority may give rise to a number of

legal questions which are discussed below.

A. Disposal of waste generated by materials licensees. The NWPA

established a Nuclear Waste Fund composed of payments made by the generators

and owners of "high-level radioactive waste" (including spent fuel) that will

ensure that the costs of disposal will be borne by the persons responsible for

generating such waste. The Nuclear Waste Fund is to be funded with moneys

obtained pursuant to contracts entered into between the Secretary of Energy and

persons who generate or hold title to high-level radioactive waste.

The statute addresses the particulars of contracts with respect to spent

nuclear fuel and solidified high-level radioactive waste derived from spent

nuclear fuel used to generate electricity in a civilian nuclear power reactor.

It further limits the authority of the Commission to issue or renew licenses

for utilization and production facilities -- i.e., for present purposes,

nuclear reactors and reprocessing plants -- unless the persons using such

facilities have entered into contracts with the Secretary of Energy.

The absence of any reference to materials licensees (e.g., fuel

fabricators, some research laboratories) suggests that the Nuclear Waste Fund

was not intended to apply to their activities. As a result, there could be a

question if the Commission were to define materials licensees' waste as

high-level waste, because the waste might thereby become ineligible for

disposal in a repository. The reason is that the law prohibits disposal of HLW

in a repository unless such waste was covered by a contract entered into by
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June 30, 1983 (or the date the generator or owner commences generation of or

takes title to the waste, if later). Few contracts have been entered into with

materials licensees except those who are also facility licensees. Thus, it can

be argued that the Commission should refrain from designating as HLW, under

Clause (B)," materials generated by materials licensees.

The Commission is not persuaded by such an argument. The statutory

language dealing with the Commission's classification of materials as HLW

refers solely to considerations relating to the nature of the wastes, and the

character of the licensee generating or owning the waste is simply not

relevant. If there are good reasons to treat that waste from materials

licensees as HLW, the Commission regards it as likely that any statutory

impediment to the acceptance of such waste at a geologic repository could be

modified.

B. Confidence regarding disposal capacity for power reactors. The

availability of waste disposal facilities for wastes generated at commercial

power reactors has been the subject of controversy and litigation. The NWPA

addresses these concerns by establishing a Federal responsibility to provide

for the construction and operation of a geologic repository, leaving undefined

(i.e., to the discretion of the Commission) the classes of materials that

require permanent isolation in such a facility. Whatever materials they may

be, however, they must be transferred to DOE for disposal; and the persons

responsible for generating the waste must enter into contracts with DOE which

provide for payment of fees sufficient to offset DOE's costs of disposal.

Existing facility licensees were required to enter into such contracts by June

30, 1983.

"The Nuclear Waste Fund is governed by Sec. 302, Pub. L. 97-425,
42 U.S.C. 10222. The prohibition of disposal of HLW not covered by
timely contracts is set out in Sec. 302(b)(2).
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The Commission believes that the purpose of the NWPA can best be

accomplished if all the highly radioactive wastes generated by facility

'Icensees (-eactors and reprocessing plants) which require permanent isolation

are covered by waste disposal contracts with DOE. This would assure that DOE

can and will accept possession of such wastes when necessary. Further, in the

absence of such assurance, the basis for Commission confidence that these

wastes will be safely stored and disposed of would be subject to question even

if concerns about the disposal of the licensees' spent nuclear fuel had been

laid to rest. Accordingly, if there are any highly radioactive materials

(other than those previously regarded as HLW) that are generated by facility

licensees and that require permanent isolation, the Commission believes that,

for purposes of the NWPA, they should be regarded as "high-level waste." The

Commission has reviewed the terms of DOE's standard waste disposal contract and

believes that classifying such additional materials as HLW would require no

changes to the contract terms.

C. Implications with respect to disposal methods. Under the Atomic

Energy Act of 1954, the Commission is authorized to establish such standards to

govern the possession of licensed nuclear materials as it may deem necessary or

desirable to protect health."7 Under this authority, the Commission may

classify materials according to their hazards and may prescribe requirements

for the long-term management or disposal thereof. It is not necessary to label

materials as HLW under the NWPA in order to require their disposal in a

geologic repository or other suitably permanent facility.

7Sec. 161b., Pub. L. 83-703, 42 U.S.C. 2201(b).
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The Commission exercised this authority with respect to concentrated

reprocessing wastes by specifying, in Appendix F to 10 CFR Part 50, that any

such wastes generated at licensed facilities are to be transferred to a Federal

repository for disposal. More recently, the Commission classified certain

low-level wastes as being generally acceptable for near-surface disposal (10

CFR Part 61). On the basis of further consideration, the Commission could

specify appropriate disposal means for wastes exhibiting radionuclide

concentrations greater that those defined in Part 61. Thus, the Commission

need not exercise NWPA Clause (B) authority in order to assure that radioactive

wastes from licensed activities are disposed of properly. Moreover, the

identification of material as HLW under Clause (B) would not by itself mandate

that such material must be disposed of in a geologic repository. Since the

NWPA authorizes only a single method of permanently isolating HLW -- geologic

repositories -- classification of materials as HLW may effectively preclude

disposal of such wastes by other means. Nevertheless, the Commission's

regulations will continue to leave open the prospect of disposal by other means

if Congress should so authorize.

0. Relationship to State role. Section 3 of the Low-Level Radioactive

Waste Policy Act (LLRWPA), Pub. L. 96-573, 42 U.S.C. 2021b., enacted in 1980,

defines a State responsibility to provide, pursuant to regional compacts, for

the disposal of "low-level radioactive waste" (LLW).1" Such waste is defined

to mean "radioactive waste not classified as high-level radioactive waste,

transuranic waste, spent nuclear fuel, or by-product material as defined in

Section 11.e.(2) of the Atomic Energy Act of 1954."

"States are not responsible for disposal of LLW from atomic energy defense
activities or Federal research and development activities.
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The Low-Level Radioactive Waste Policy Amendments Act of 1985, Pub. L.

99-240, 42 U.S.C. 2021c., limited the range of LLW for which the States must

provide disposal capacity. Specifically, the States are not responsible for

wastes with radionuclide concentrations in excess of the Class C limits of 10

CFR Part 61. Instead, the Federal government now assumes responsibility for

providing disposal capacity for such wastes. Thus, classification of "above

Class C" wastes as HLW or non-HLW will have no impact on State government

responsibilities.

E. Impact on existing technical criteria. NRC's regulations in Part 60

include technical criteria to be applied in licensing DOE's receipt and

possession of source, special nuclear, and byproduct material at a geologic

repository. The regulations would accommodate the disposal of any radioactive

materials, including spent fuel, reprocessing wastes, or any other materials

which could be disposed of in accordance with the specified performance

objectives.

Materials categorized as high-level waste are subject to a containment

requirement (§ 60.113(a)(1)(i)(A)) and to specified waste package design

criteria and waste form criteria (§ 60.135 (a-c)). These criteria apply to

wastes characterized by the presence of fission products generating substantial

amounts of heat at the time of emplacement, but with much reduced heat

generation after decades or a few centuries." The rule also explicitly

provides that design criteria for waste types other than HLW will be addressed

on an individual basis if and when they are proposed for disposal in a geologic

repository (§ 60.135(d)).

9The Commission's expectation that HLW would generate significant amounts
of heat is reflected in the discussion of transuranic waste in the notice of
proposed rulemaking on the Part 60 technical criteria. 46 Fed. Reg. 35284,
July 8, 1981. Reduction of the heat load, for example by removal of
cesium-137 and-strontium-90, could result in different containment
requirements. 48 Fed. Reg. 28196, June 21, 1983 (final rule).
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If additional materials were to be designated as high-level waste, the

Commission would need to consider whether the existing repository design

criteria are appropriate with respect to such materials.

F. Applicability of HLW definition to naturally-occurring and

accelerator-produced radioactive materials. Clause (B) of the NWPA provides

that the Commission may extend the definition of the term "high-level

radioactive waste" to include material requiring permanent isolation only where

this is "consistent with existing law." The applicable existing law is the

Atomic Energy Act of 1954, under which the Commission has authority to regulate

the possession and use of "source material," "special nuclear material," and

"byproduct material." There are other radioactive materials, however:

naturally-occurring radionuclides, such as radium, and accelerator-produced

radionuclides. These are not covered by the Atomic Energy Act and hence there

would be no statutory basis, consistent with existing law, for the Commission

to require that they be disposed of at facilities licensed by the Commission or

otherwise to regulate their possession or use. Accordingly, no legal basis

exists for the Commission to classify such materials as HLW or non-HLW.

Nevertheless, as already noted, 10 CFR Part 60 contemplates that "other

radioactive materials other than HLW" may be received for emplacement in a

geologic repository. This provision of Part 60 would not be altered by

expanding the definition of HLW. Part 60 provides that waste package

requirements for such wastes will be determined on a case-by-case basis when

these wastes are proposed for disposal. Thus, it might be determined, on the

basis of technical considerations, that certain naturally-occurring or

accelerator-produced radioactive waste materials present hazards similar to

licensed materials that are defined as high-level waste and that such material

should be disposed of in a geologic repository developed under NWPA. If so,

plans for such disposal can be reviewed under Part 60 and the Commission could

impose such packaging or other requirements as appropriate to protect public

health and safety.
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IV. issues on Which Public Comments are Particularly Souqht.

The Ccmmission invites comments on all the issues identified in this

notice and any other issues that might be identified. However, comments (with

supportive rationale) in response to the following would be particularly

helpful.

1. Two options are presented for defining reprocessing wastes under Clause

(A) of NWPA. The first option proposes to define the "sufficiency" of

fission product concentrations in solidified reprocessing wastes in a

manner analogous to its treatment of "highly radioactive" and "requires

permanent isolation" under Clause (B) (i.e., by examining the hazards

posed by wastes if disposed of in facilities other than a repository).

The second option interprets Clause (A) as encompassing all those wastes

which have heretofore been considered high-level waste under Appendix F to

10 CFR Part 50 and the Energy Reorganization Act. Which of these two

approaches is preferable?

2. The Commission proposes that the current Class C concentration limits of

10 CFR Part 61 serve to identify radionuclide concentrations which are

"highly radioactive" for purposes of Clause (B) of the NWPA definition.

Would an alternative set of concentration limits be preferable? If so,

how should such limits be derived?

3. The Commission proposes to equate the "requires permanent isolation"

wording of the NWPA definition with a level of long-term radiological

hazard requiring disposal in a geologic repository. Are the Commission's

proposed analyses appropriate for identification of concentrations

requiring permanent isolation?

4. Although, under Section 121 of NWPA, no environmental review is required

with respect to the definition of HLW, the Commission would welcome

identification of any environmental consequences associated with the

matters discussed in this notice.
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5. Some waste materials, such as certain laboratory wastes or some sealed

sources, may be highly concentrated, yet contain only relatively small

total quantities of radioactive materials. Is there a need for a special

provision (e.g., a minimum total quantity of activity) before a waste

should be classified as HLW?

6. What difficulties (legal, administrative,,financial, or other) would an

expanded definition of HLW cause in implementing the provisions of the

NWPA?

7. The Commission's regulations do not generally require that any particular

type of waste be disposed of in any specified type of facility. Would

such a requirement be appropriate?

8. Are there issues other than those identified in this notice which the

Commission should consider in developing approaches to implement its

authority?
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APPENDIX

Volumes and Characteristics of Wastes

Exceeding Class C Concentration Limits

For a number of years NRC has had an ongoing program to develop

regulations and criteria for disposal of low-level radioactive waste. At the

time this program was initiated, there was a well-documented need for

comprehensive national standards and technical criteria for the disposal of

low-level waste. The absence of sufficient technical standards and criteria

was seen to be a major deterrent to the siting of new disposal facilities by

states and compacts.

A significant milestone in this program was the promulgation of the

regulation 10 CFR Part 61 ("Licensing Requirements for Land Disposal of

Radioactive Waste") on December 27, 1982 (47 Fed. Reg. 57446). This regulation

establishes procedural requirements, institutional and financial requirements,

and overall performance objectives for land disposal of radioactive waste,

where land disposal may include a number of possible disposal methods such as

mined cavities, engineered bunkers, or shallow land burial. This regulation

also contains technical criteria (on site suitability, design, operation,

closure, and waste form) which are applicable to near-surface disposal, which

is a subset of the broader range of land disposal methods. Near-surface

disposal is defined as disposal in or within the upper 30 meters of the earth's

surface, and may include a range of possible techniques such as concrete

bunkers or shallow land burial. The Part 61 regulation is intended to be

performance-oriented rather than prescriptive, with the result that the Part 61

technical criteria are written in relatively general terms, allowing applicants

to demonstrate how their proposals meet these criteria for various specific

near-surface disposal methods.
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A waste classification system was also instituted in the regulation which

establishes three classes of waste suitable for near-surface disposal:

Class A, Class 6, and Class C. Limiting concentrations for particular

radionuclides were established for each waste class, with the highest limits

being for Class C. The concentration limits were established based on NRC's

understanding (at the time of the rulemaking) of the characteristics and

volumes of low-level waste that would be reasonably expected to the year 2000,

as well as potential disposal methods.

The Class C concentration limits are applicable to all potential

near-surface disposal systems; however, the calculations performed to establish

the limits are based on postulated use of one near-surface disposal method:

shallow land burial. The Class C limits are therefore conservative since there

may be other near-surface disposal methods that have greater confinement

capability (and higher costs) than shallow land burial.

The regulation states that waste exceeding Class C concentration limits is

considered to be "not generally acceptable for near-surface disposal," where

this is defined in § 61.55 (a) as "waste for which waste form and disposal

methods must be different, and in general more stringent, than those specified

for Class C waste." Thus, waste exceeding Part 61 concentrations generally has

been excluded from near-surface disposal and is being held in storage by

licensees. (This amounts to less than 1% of the approximately 3,000,000 ft3 of

commercial low-level waste annually being generated.) Given the current

absence of prescriptive requirements for disposal of waste exceeding Class C

concentration limits, the regulation allows for evaluation of specific

proposals for disposal of such waste on a case-by-case basis. The general

criteria to be used in evaluating specific proposals are the Part 61

performance objectives contained in Subpart C of the regulation.
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Current NRC activities include analyses of low-level waste that exceeds

Class C concentration limits to determine tihe extent to which alternative

near-surface disposal systems (e.g., concrete bunkers, augered holes, deeper

disposal) may be suitable for safe disposal of such waste. These analyses

include a more detailed characterization of physical, chemical, and

radiological characteristics of wastes that may be close to or exceed Class C

concentration limits; as well as development of improved methods for modeling

the radiological and economic impacts of disposal of these wastes. A related

activity is development of more specific guidance for design and operation of

alternative near-surface and other land disposal systems. These activities

represent a continuation of the Part 61 rulemaking process as discussed in the

December 27, 1982 notice of the final Part 61 regulation (47 Fed. Reg. 57446).

Wastes exceeding Class C concentrations are projected to be generated by

nuclear power reactors and other supporting nuclear fuel cycle facilities, and

also generated by radioisotope product manufacturers and other facilities and

licensees outside of the nuclear fuel cycle. Such wastes can be grouped as

follows:

--Plutonium-contaminated nuclear fuel cycle wastes --Activated metals

--Sealed sources --Radioisotope product manufacturing wastes --Other waste

Plutonium-contaminated nuclear fuel cycle wastes. These wastes are being

generated from two principal sources. One source of waste arises from

operations supporting the nuclear fuel cycle -- i.e., post-irradiation

radiochemical and other performance analyses of spent fuel rods from nuclear

reactors (e.g., "burnup" studies). These operations generate about 200 ft3 of

plutonium-contaminated waste per year, much of which is believed to exceed

Class C concentration limits. This waste consists of solidified liquids and

other solid material such as scrap, trash, and contaminated equipment.

Eventual decommissioning of the three facilities currently performing these

analyses is expected to generate additional waste volumes, a portion of which

is expected to exceed Class C concentration limits.
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The second source of waste arises from fuel cycle licensees who have

previously been authorized to use plutonium in research and development of

advanced reactor fuels. None of these licensees is using plutonium now, and

there is no prospect in the foreseeable future for such activities. In fact,

each of the licensees in this category has either decommissioned, or is in the

process of decommissioning, its facility. Some of the licensees have made

contractual arrangements to transfer their decommissioning waste to DOE for

retrievable storage. Approximately 5,000 to 10,000 ft3 of waste, however, is

projected to be generated on a one-time basis that will not be covered by

contract.

Activated metals. Activated metals are typically generated as a result of

long-term neutron bombardment of metals forming the structure or internal

components of a nuclear reactor used for power production, radioisotope

production, or other purposes (e.g., education, testing, research). Activated

metal wastes are unlike most other wastes being generated in that the

radionuclides form part of the actual metal matrix rather than being mixed with

large volumes of other, nonradioactive material such as paper, cloth or resins.

Radionuclide release is principally governed by the material corrosion rate,

and for most reactor metals of concern (e.g., stainless steel), the corrosion

rate is quite low.

To date, only a small fraction (about 200 ft3/yr) of the activated metal

waste currently being generated by nuclear power reactors has been identified

as exceeding Class C concentration limits. Such waste appears to primarily

consist of in-core instrumentation which is no longer serviceable. An example

of this waste is a reactor flux wire which is physically small but may be high

in activity. (A flux wire is a wire that is inserted into a tube running the

length of the reactor core and used to make neutron flux measurements.)
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Larger quantities of activated metal wastes are projected to be generated

in the future as a part of reactor decommissioning. Studies by NRC

(NUREG/Cr-O0, Addendum 3 and NUREG/CR-0672, Addendum 2) indicate that over

99% of the waste volume that is projected to result from nuclear power reactor

decommissioning will not exceed Class C concentration limits and the 1% that is

projected to exceed these limits will be almost all activated metals from core

structures. Conservative estimates presented in these studies indicate that

packaged quantities of decommissioning wastes exceeding Class C concentration

limits will total about 4700 ft3 for a large (1175 MWe) pressurized water

reactor (PWR) and about 1660 ft3 for a large (1155 MWe) boiling water reactor

(BWR). Much smaller quantities of wastes exceeding Class C concentration

limits may also be generated from future decommissioning of test, research, and

education reactors.

Another source of activated metal waste is expected to arise as part of

consolidation of spent fuel assemblies for storage and/or disposal. Spent fuel

assemblies now being periodically discharged from nuclear power reactors are

stored in on-site fuel storage pools. Each assembly is composed of a large

number of fuel rods arranged in a rectangular array, and held in place by

spacer grids, tie rods, metal end fittings, and other miscellaneous hardware.

One option under consideration for long-term waste storage and eventual

disposal is to remove this hardware from the fuel rods. This allows the fuel

rods, which contain the fission products which are of primary interest in terms

of geologic repository disposal, to be consolidated into a smaller volume.

This enables more economical storage and easier handling for transport and

disposal. The hardware, which is composed of various types of

corrosion-resistant metals such as Inconel or zircalloy, becomes a second waste

stream which could potentially be safely disposed by a less expensive method

than a geologic repository.
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Based on information from DOE (DOE/RW-0006, September, 1984) about 12 kg

of waste hardware would be generated per BWR fuel assembly, and about 26 kg per

PWR fuel assembly. Assuming 200 fuel assemblies are replaced per year per

large (1000 MWe) BWR, roughly 2400 kg of activated metal hardware would be

generated per year per large BWR, and about 1700 kg per PWR. An approximate

compacted volume is on the order of 50 ft3/yr per large reactor, or about 4,000

ft3/yr over the entire nuclear industry. Depending upon parameters such as the

fuel irradiation history and the hardware elemental composition, particular

pieces of separated hardware may or may not exceed Class C concentration

limits.

Other than perhaps a few isolated cases, all of the spent fuel assemblies

are being stored by licensees with the hardware still attached. Under the

provisions of the NWPA, operators of nuclear power plants have entered into

contracts with DOE for acceptance by DOE of the spent fuel for storage and

eventual disposal. (See 48 Fed. Reg. 16590, April 18, 1983 for the terms of

the contract.) Acceptance of the spent fuel by DOE implies acceptance of the

activated hardware along with the fuel rods, with the result that disposal of

the hardware would intrinsically be a Federal rather than a State

responsibility. Disposal responsibility becomes less clear if licensees,

seeking more efficient onsite storage, consolidate fuel themselves.

Sealed sources. A number of discrete sealed sources have been fabricated

for a variety of medical and industrial applications, including irradiation

devices, moisture and density gauges, and well-logging gauges. Each source

contains only one or a limited number of radioisotopes. Sealed sources can

range in activity from a few millionths of a curie for sources used in home

smoke detectors to several thousand curies for sources used in radiotherapy

irradiators. Sealed sources are produced in several physical forms, including

metal foils, metal spheres, and metal cylinders clamped onto cables. The

larger activity sealed sources typically consist of granules of radioactive

materials encapsulated in a metal such as stainless steel.
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Sealed sources are generally quite small physically. Even sources

containing several curies of activity have physical dimensions which are

normally less than an inch or two 'in diameter and 6 inches in length. These

dimensions are such that, like activated metals, sealed sources may be

considered to be a unique form of low-level waste. Characterizing sealed

sources in terms of radionuclide concentration certainly appears to be of less

utility than characterizing sealed sources in terms of source activity.

Depending upon the application, sealed sources may be manufactured using a

variety of different radioisotopes. A review of the NRC sealed source registry

was conducted to identify those source designs which may contain radioisotopes

in quantities that might exceed Class C concentration limits. The principal

possibilities appear to be those containing cesium-137, plutonium-238,

plutonium-239, and americium-241. Large cesium-137 sources are generally used

in irradiators, and while some large sources can range up to a few thousand

curies, most which are sold appear to contain in the neighborhood of 500

curies. Cesium-137 is a beta/gamma emitter having a half-life of 30 years,

which suggests that special packaging and disposal techniques can be readily

developed for safe near-surface disposal of sources containing this isotope.

The remaining three isotopes are alpha emitters and are longer lived.

Sources manufactured using these isotopes can range up to a few tens of curies,

although most that have been sold appear to be much less than one curie in

strength. Plutonium-239 sources are not commonly manufactured. Plutonium-238

sources have been manufactured for use as nuclear batteries for applications

such a heart pacemakers. Plutonium-238 has also been used in neutron sources,

although neutron sources currently being manufactured generally contain

americium-241. Americium-241 is also used in a wide variety of other

industrial applications such as fill level gauges.
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Neutron sources produce neutrons for applications such as reactor startup,

* well logging, mineral exploration, and clinical calcium measurements. These

sources contain alpha-emitting radionuclides such as americium-241 plus a

target material (generally beryllium) which generates neutrons when bombarded

by alpha particles. Neutron sources can contain up to approximately 20 curies

of activity.

It is difficult to project potential waste sealed source quantities and

activities, since sealed sources as wastes are not routinely generated as part

of licensed operations. In addition, sealed sources only become waste when a

decision is made by a licensee to treat them as such. In many instances

sources held by licensees may be recycled back to the manufacturer when they

are no longer usable, and the radioactive material recovered and fabricated

into new sources. Finally, source manufacturers are licensed by the NRC and

NRC Agreement States to manufacture a particular source design up to a

specified radioisotope curie limit. Most actual sources, however, contain

activities considerably less than the design limit.

NRC staff estimates that licensees currently possess approximately 10,000

encapsulated sources having activities above a few thousandths of a curie and

containing americium-241 or plutonium-238. Given the hypothetical case that

all these sources were candidates for disposal, the total consolidated source

volume would be only about 35 ft3. After packaging for shipment, however, the

total disposed waste volume would be significantly increased. The total

activity contained in the sources is estimated to be approximately 70,000

curies.

Radioisotope product manufacturing wastes. Wastes exceeding Class C

concentration limits are occasionally generated as part of manufacture of

sealed sources, radiopharmaceutical products, and other materials used for

industrial, educational, and medical applications. Volumes and characteristics
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of such wastes are difficult to project. However, it is believed that the

largest volume of this waste consists of sealed sources which cannot be

recycled, plutonium-238 and americium-%di source manufacturing scrap, and waste

contaminated with carbon-14.

Sealed sources as a waste form are discussed above. Manufacture of large

plutonium-238 and americium-241 sources is concentrated in only a few

facilities, from which the generation of waste exceeding Class C concentration

limits is believed to total only a few hundred ft3 per year. Approximately 10

ft3 per year of carbon-14 waste is generated as a result of radiopharmaceutical

manufacturing.

Other wastes. Although the above discussed wastes are believed to be the

principal wastes that are expected to exceed Class C concentration limits,

other wastes may occasionally also be generated. For example, relatively small

quantities of such wastes are currently being generated as part of

decontamination of the Three Mile Island, Unit 2, nuclear power plant.

However, these wastes are being generated as a result of an accident, are

therefore considered abnormal, and are being transferred to DOE under a

memorandum of understanding with NRC. Wastes exceeding Class C concentration

limits and generated as part of the West Valley Demonstration Project are also

being transferred to DOE for storage pending disposal.

Sealed sources and other waste containing discrete quantities of

radium-226 may also exceed Class C concentration limits. Products containing

radium-226 have been manufactured in the past for a variety of industrial and

medical applications. Such wastes are not regulated by NRC but occasionally

have been disposed at licensed low-level waste disposal facilities. NRC is

currently investigating the impacts of disposal of such waste in order to

provide guidance to States and other interested parties on safe disposal

methods and any concentration limitations.
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ABSTRACT

This report describes a possible approach for development of a numerical
definition of the term "high-level radioactive waste." Five wastes are
identified which are recognized as being high-level wastes under current,
non-numerical definitions. The constituents of these wastes are examined and
the most hazardous component radionuclides are identified. This report
suggests that other wastes with similar concentrations of these radionuclides
could also be defined as high-level wastes.
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AN EVALUATION OF RADIONUCLIDE CONCENTRATIONS

IN HIGH-LEVEL RADIOACTIVE WASTES

Introduction: It has long been recognized that certain radioactive

materials produced in the uranium fuel cycle are sufficiently hazardous to

require disposal in a manner that results in permanent isolation from the

environment, and these materials have been termed "high-level radioactive

wastes" (HLW). The term "high-level radioactive waste" is currently defined

qualitatively and refers to the source (namely, spent fuel and waste from

reprocessing operations), rather than the hazard of a waste stream. The

Nuclear Waste Policy Act (NWPA) recognizes that wastes from other sources

may present equivalent hazards and may require treatment and disposal in a

similar manner. Thus, under section 2(12)(B) of NWPA, "high-level

radioactive waste" means not only wastes from reprocessing but also "other

highly radioactive material that the Commission, consistent with existing

law, determines by rule requires permanent isolation."

The purpose of this evaluation is to determine whether it is feasible to

develop a concentration-based approach which could be used to identify other

highly radioactive material requiring permanent isolation. Concentrations are

derived from consideration of representative waste streams and forms

traditionally considered to be HLW. A table, based on these concentrations,

is developed identifying the important radionuclides and associated

concentrations. Highly radioactive material containing these radionuclides

in similar or higher concentrations could then be classified as HLW. Such an

approach is attractive as it would preserve consistency with the Commission's

present definitions of HLW, such as set forth in 10 CFR Part 60.
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This evaluation seeks to determine the approximate range of radionuclide

concentrations which would identify radioactive wastes requiring permanent

isolation. Should the Commission decide that a generic numerical definition

(in terms of radionuclide concentrations) is an appropriate way to identify

such wastes, the values derived in this paper could be used in such a

definition. They represent the NRC staff's best current estimate of the

radionuclide concentrations which would require permanent isolation. However,

additional studies may be needed before formally proceeding with a numerical

definition as a proposed rule in order to make certain that the values are

low enough to capture most of the wastes that do require permanent isolation

without including wastes that do not require such isolation.

Current HLW Definitions: The Atomic Energy Commission staff, in its staff

paper regarding the proposed policy "Siting of Commercial Fuel Reprocessing

Plants and Related Waste Management Facilities," (ref. 1) defined high-level

liquid wastes as:

"-those which, by virtue of their radionuclide concentration, half-
life and biological significance, require perpetual isolation from the
biosphere, even after solidification. The only anticipated sources of
such wastes in significant quantities are those aqueous wastes resulting
from the operation of the first cycle solvent extraction system and the
concentrated wastes from subsequent extraction cycles in a facility for
reprocessing irradiated reactor fuels."

In the proposed Appendix 0 to 10 CFR Part 50 that was eventually published

in the Federal Register for comment (34 FR 8712), an abbreviated definition

was employed:

"For the purposes of this statement of policy, high-level liquid
radioactive wastes means those wastes resulting from the operation
of the first cycle solvent extraction system and the concentrated
wastes from subsequent extraction cycles in a facility for
reprocessing irradiated reactor fuels."
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This abbreviated definition, with minor changes to apply to equivalent waste

streams from alternative reprocessing systems, was incorporated into the

final rule, Appendix F to 10 CFR Part 50 (35 FR 17530), and the term

"high-level radioactive waste" was subsequently used in 10 CFR Part 60,

pertaining to disposal at a geologic repository, to also include spent

nuclear fuel and solidified high-level liquid wastes.

The staff paper did not indicate the range of concentrations, half-lives or

biological significance the AEC staff considered would require perpetual

isolation. However, the Federal Register notice for the final rule referenced

AEC contractor studies that provided the basis for the costs of implementing

the final rule (ref. 2). This report contains calculated inventories of

radioactive materials in wastes from reprocessed commercial light water

reactor and liquid-metal cooled fast breeder reactor fuels for times up to

1,000 years after reprocessing. In the report, high-level wastes are defined

as wastes that contain radionuclides in excess of 10 times the maximum

permissible concentrations for ingestion (MPCW) recommended by the

International Commission on Radiological Protection (ref. 3). The contractor

study notes that about five cubic miles of water would be required to dilute

to MPCW the fission products present in the waste obtained from processing

one metric ton of fuel that had been irradiated to an exposure of 10,000 Mwd

(thermal). The contractor study further notes that the wastes would contain

variable quantities of actinides, notably isotopes of Pu, Am and Cm, with half-

lives and biological toxicities that impose additional restrictions. The

contractor study stated that fission product separation, dilution or decay

would not offer a feasible method of managing these wastes.

Thus, it is clear that both concentrations and duration of hazard have been

important considerations in previous attempts to define HLW.
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Other Waste Classifications: In 10 CFR Part 61, "Licensing Requirements for

Land Disposal of Radioactive Waste" (47 FR 57446), the NRC defined three

classes of radioactive wastes (Classes A, B and C) which are routinely

acceptable for disposal in shallow land burial facilities. Class C wastes

represent the highest radionuclide concentrations of the three classes, and

the maximum Class C concentrations are defined as follows:

Long-lived nuclides: Short-lived nuclides:

C-14
C-14 in activated

metal
Ni-59 in activated

metal
Nb-94 in activated-

metal
Tc-99
I-129
Alpha emitting TRU,

half-life > 5yrs
Pu-241
Cm-242

3
8 Cilia

3
80 Ci/m

3
220 Ci/m

3
0.2 CilM 3
3.0 Ci/m 3
0.08 Ci/M

Total all nuclides,
half-life < 5 yrs

H-3
Co-60
Ni-63
Ni-63-in activated

metal
Sr-90
Cs-137

no limit
no limit
no limit3
700 Ci/m

3
7000 Ci/M 3
7000 Ci/M 3
4600 Cilm

100 nCi/gm
3500 nCi/gm
20,000 nCi/gm

When a mixture of radionuclides is present in a waste, a sum-of-the-fractions

rule is applied to determine how the mixture should be classified.

The Class C definition of Part 61 identifies waste concentrations routinely

acceptable for shallow land burial, but also allows case-by-case evaluations

of wastes with concentrations exceeding the Class C limits. These limits are

therefore not appropriate for identifying wastes requiring permanent isolation,

although they do limit the range of concentrations which might be considered

for classification as high-level wastes.
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Characterizing the Hazard of HLW: The discussion which follows is largely

drawn from reference 4.

As nuclear fuel is irradiated in a nuclear reactor, three types of radioactive

products are formed. Fission products are generated by fissioning uranium and

plutonium isotopes and, with a few exceptions, are characterized by relatively

short half-lives and low radiotoxicity. Actinides are radionuclides with

atomic numbers greater than 88, and result from non-fission neutron

absorptions in uranium. The actinides typically have longer half-lives and

higher radiotoxicities than the fission products. Small quantities of

additional radionuclides, called activation products, are produced by neutron

absorption in the structural materials which support and contain the fuel in

a reactor. The activation products make only a minor contribution to the

overall radiotoxicity of HLW, and will not be discussed further.

Figure 1 presents the radioactivity of pressurized water reactor (PWR) spent

fuel as a function of time after removal from a reactor, while Figures 2 and

3 present the same information for the wastes which would result from

reprocessing the spent fuel from the uranium recycle and mixed oxide fuel.

cycles, respectively.* (Figures 1-3 are normalized on the basis of one

metric tonne of heavy metal (MTHM) initially charged to a reactor.)

*In the uranium recycle fuel cycle, it has been assumed that 99.5% of
the plutonium in spent fuel is recovered and placed in storage, while
the recovered uranium is returned to the fuel cycle. In the mixed oxide
fuel cycle, both plutonium and uranium are returned to the fuel cycle.
Ref. 5 discusses additional assumptions.
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In all three fuel cycles, the fission product radioactivity decreases by

five orders of magnitude during the first thousand years and then stays

relatively constant until about 100,000 years after disposal. Much of this

change (about 99.9% or more) occurs within the first few hundred years,

primarily because of decay of Sr-90, Cs-137 and other short-lived fission

products. Some of the shorter-lived actinides such as Pu-238 also decay

significantly during the first few hundred years.

The preceding discussion does not address the differing radiotoxicities of

the nuclides present in HLW. However, a rough estimate of the intrinsic

hazard of a radioactive waste material can be obtained by calculating the

"hazard index" or "untreated dilution index" (UDI) defined by:

UDI = I
MPC.

where Qi is the activity of nuclide i in the waste and MPC is the

concentration limit for the nuclide in effluents as presented in 10 CFR 20.*

This "untreated dilution index" then represents the quantity of water (in

cubic meters) which would be required to dilute the waste to meet the

effluent concentration limits of Part 20. Figures 4, 5 and 6 present this

index as a function of time for spent fuel and reprocessing wastes. These

figures also include, for perspective, the "untreated dilution index" for an

equivalent amount of unmined uranium ore.

*The concentration limits of 10 CFR Part 20 may, for some radionuclides,
vary somewhat from the corresponding limits in Ref. 3.
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Recent revisions in the ICRP's recommendations for dosimetry calculations

(ref. 6) would cause some significant changes in this measurement of the

relative hazard of HLW as a function of time. This effect has been noted

recently in the scientific literature by a number of authors (ref. 7, 8 and

9). Revised curves, based on the more recent ICRP recommendations (ref. 6),

are displayed in Figures 7, 8 and 9 for spent fuel and reprocessing wastes.

(The NRC has not formally adopted ICRP-30, but the procedures described in

it have been used here because it is the most current ICRP publication on

internal dosimetry available.) The most significant results of the ICRP

revisions are:

1) the hazard of some of the fission products (primarily Sr-90) is

reduced,

2) the hazard of several of the long-lived actinides is increased

(especially Am-241, Am-243 and Np-237), and

3) the hazard of Ra-226 is reduced and, as a result, the hazard of the

original uranium ore is reduced.

The UDI curves of Figures 4-9 indicate that the toxicity decreases

substantially (90% - 99.9%) during the first 1000 years for all three waste

types and for both dosimetry approaches considered. The toxicity of the

fission products decreases by more than five orders of magnitude during the

first 1,000 years and then remains essentially constant for the next 100,000

years. Figures 4-9 also indicate that radioactive decay of spent fuel and

reprocessing wastes during the first 10,000 years reduces the toxicity of

these materials to approximately that of the original uranium ore from which

they were derived, although this comparison is strongly dependent on the

dosimetry approach employed.
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The "untreated dilution index" can provide some perspective regarding the

intrinsic toxicity of a radioactive material, but is subject to the

following limitations:

o The UOI does not consider the physical or chemical form of the

radioactive material. Properties such as solubility or leachability

may significantly affect the true hazard to human health.

o The location of the material and the pathways through which it could

reach humans are not considered.

o There is considerable uncertainty inherent in the dosimetry parameters

upon which the UOI is based, leading to considerable uncertainty in the

index itself.

In the past, the UOI (also referred to as "Ingestion Hazard Index" or simply

"Hazard Index") has been widely used to identify the most radiotoxic

components of wastes (e.g., ref. 4, 5, 13 and 14). In spite of its

limitations, this index can provide an approximate estimate of the relative

toxicities of individual nuclides as they exist in a waste. Figures 4 - 9

also give an approximate estimate (as a function of time) of the relative

toxicities of wastes and the original uranium ore from which the wastes were

derived.

Representative HLW Waste Streams and Forms: Using the Commission's current

definitions of HLW, five HLW waste streams and forms were identified as

being representative of wastes requiring permanent isolation:

(1) Savannah River Plant (SRP) "fresh" (ref. 10). This waste stream is

taken to be representative of the defense high-level liquid wastes

being produced when the NRC's current HLW definitions were developed.
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This waste is a composite liquid waste stream containing both "first

cycle" and subsequent cycle wastes resulting from reprocessing defense

wastes six months after removal from a reactor. The reprocessing

technology employed at SRP is representative of recent (and probably of

future) defense waste processing, although it is not representative of

some of the earliest separations technology employed at the Hanford

site*.

*Two defense HLW inventories at Hanford and Idaho were deemed not to be
representative for purposes of deriving the concentration limits.

(1) While the defense wastes at the Hanford site represent a sizeable -
inventory, they were not included in this work for two reasons.
First, little relevant information is available. Published
information gives estimates of the total waste inventories at
Hanford, but does not provide detailed information on radionuclide
concentrations. Second, the wastes at Hanford are not particularly
representative of the types of wastes which the Commission has
defined as HLW. Some of the wastes were separated using chemical
process technologies now considered obsolete, and some of the wastes
have been processed as many as three times for separation of
plutonium, uranium and high-heat generating nuclides (Sr-90 and
Cs-137). In addition, the variety of reactors and operating
conditions employed at Hanford argue against considering the Hanford
wastes as "typical" HLW. For these reasons, the SRP wastes were
selected as being more representative of defense HLW.

(2) The defense wastes at Idaho were also excluded from this study for
the purpose of determining representative concentrations of waste
constituents. These wastes were derived from naval reactor fuels
with compositions and burn-ups substantially different from other
defense and commercial reactor fuels, and therefore are not
considered to be representative of the bulk of the high-level wastes
likely to be disposed of in the future.

18
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(2) Savannah River Plant "reconstituted" (ref. 10). This waste is

representative of the inventory of defense wastes currently in

storage and is considered to be the most representative of defense

HLW concentrations likely to be disposed of during the next few

decades. These wastes include both "first-cycle" wastes and

"concentrated intermediate" wastes, and represent the waste stream

which would result if the wastes currently stored in SRP tanks

(both sludge and supernatant) were reconstituted to a slurry for

removal from the tanks. Because most of the wastes have been

stored for several years, most of the short-lived nuclides have

decayed away.

(3) West Valley "Tank 802" (ref. 11). The West'Valley wastes

represent an actual waste inventory requiring disposal. This

waste is analogous to the SRP "reconstituted" waste in that it is

a hypothetical waste stream which would result if the sludge and

supernatant of Tank 802 were reconstituted to a slurry for removal

from the tank. Both commercial and defense wastes are present in

Tank 8D2. Although some commercial wastes were reprocessed at

West Valley, burn-ups were generally low and the radionuclide

concentrations are only moderately higher than for defense wastes.

(4) Commercial Liquid HLW (ref. 12). This is a hypothetical waste

stream based on reprocessing light-water reactor fuels with

burn-ups typical of current commercial operating practices, and

represents a potential waste stream requiring disposal in the

future in the event that reprocessing of commercial reactor fuels

is undertaken.
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(5) SDent Fuel (ref. 12). In the absence of commercial reactor fuel

reprocessing, disposal of spent fuel is expected to be the major

source (in terms of radioactivity) of commercial high-level wastes

in the future. This waste stream gives a rough estimate of the

radionuclide concentrations in the fuel pins of spent light-water

reactor fuel. The diluting effect of cladding, hardware, and void

spaces between fuel pins was not included. Thus, this waste

stream overestimates the actual nuclide concentration in a waste

package containing spent fuel.

Characteristics of Wastes: Table 1 displays the concentrations of many of

the radionuclides in the five waste streams described above. Also presented

in Table 1 are the ratios of these concentrations to the maximum permissible

concentrations (MPC) for ingestion (taken from 10 CFR Part 20 which is

based, with a few modifications, on the recommendations of ref. 3) to allow

a comparison with the high-level waste definition used in ref. 2.*

Each of the five waste streams exceeds the high-level waste definition of
6

ref. 2 (10 times MPC) by at least three orders of magnitude, suggesting

that these wastes were clearly considered to be high-level wastes when the

Commission's current definition of the term was developed. The most

prominent nuclides, in terms of their ratios to MPC, are Sr-90 and Cs-137,

with the actinides being present at ratios closer to the ref. 2 definition.

*This is not to suggest that the HLW definition of Ref. 2 should be
adopted by the NRC. Rather, a comparison with the Ref. 2 definition is
presented to gain some perspective regarding the types of radioactive
materials which were considered to be "high-level" at the time Ref. 2
(and the NRC's current HLW definition) were published.
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Table 1: Concentrations and Ratios to
MPC for Five Wastes.
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Because of the recent revisions in the ICRP's recommendations for dosimetry

calculations (ref. 6), a new index was developed to provide an updated

perspective on the relative hazards of the constituents of wastes. This

index is defined as the ratio of the activity in a unit volume of waste to

the Annual Limit of Intake defined in ref. 6, and represents the number of

ALI's present in a unit volume of waste. Thus,

HIj = C.iALI.

where HII is the modified hazard index, C. is the concentration, and ALl. is

the Annual Limit of Intake (for non-occupational exposure) for nuclide i.

This index is, of course, a function of time and will change as a

radionuclide concentration changes due to radioactive decay.

Table 2 displays the radionuclide concentrations and the corresponding

ratios to the Annual Limit of Intake (ALI) for the same five wastes as in

Table 1. Table 2 indicates the same general features as Table 1, with Sr-90

and Cs-137 dominating the hazard, although to a lesser extent than with the

older dosimetry recommendations.

It has generally been recognized (e.g., ref. 15) that institutional controls

are likely to be effective in controlling the hazards of wastes for at least

a century after disposal, and it is therefore appropriate to consider the

relative hazards of individual radionuclides at the end of a period of

institutional control. Table 3 presents the radionuclide concentrations and

ratios to ALI after 100 years of decay for each of the five wastes. At this

time, the dominance of Sr-90 and Cs-137 has been reduced so that their

hazard is within about an order of magnitude of the total hazard of the

actinides, with the other fission products still representing a

substantially lower hazard.
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Table 3: Concentrations and Ratios to ALI
After 100 Years Decay for Five
Wastes.

24



The information presented in Tables 1-3 suggests that the hazard of

high-level wastes is primarily due to three constituents: Sr-90, Cs-137 and

actinides. (Because of the dynamics of chain decay in the actinide group,

it appears inappropriate to single out individual nuclides as major

contributors to the overall hazard.)

In order to gauge the hazards of high-level wastes relative to wastes

suitable for shallow land burial, Table 4 was constructed. This table

displays the ratios of radionuclide concentrations to the current Class C

limits for each of the five wastes. On this basis of comparison, the

high-level wastes are more concentrated (and therefore more hazardous) than

Class C wastes by a factor of 30 or more for each waste considered.
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k-"t -- 1,011-- 3.3E-2 - ko Data 9 I.5-E1 3.22-1- 2.t*1 7.3teO -131.2 *.311-

ErlS4 J.OE-2 - *- - N at4 *.S1 -. 6.2eu3 . 3.71-. -.

1.-93 3.0-2 - - No Oata - 1.21-1 -. 2.U-O -- .. 71E 1

Cs-135 l.0E-2 -- me Data - 1.-2 -- *.5E-1 - -- 2.71?0

Sn-12t 3.01-3 -- - no tau - 6.0E-2 -- 1.61*0 -- 3.6&E0

5.-79 3.0E-3 - No Data - 2.5E-2 . 5.6E-1 .. 3.51*0 --

1-129 3.01E-4 3.81-3 - No Oau - Z.4E-3 3 0E-2 2.81-4 3.51-3 3.3E-1 4.S1E0

Pr-23J

Pu-241

C1- 244

M-241

Pu-233

1..014 3.01.1

5.0E-1 1.4E-1

3.0E-1 3.0E-0

3.01-t 3.010

1.01-1 1.0-0

2.61*0 2.611

- No Data -

2.61-1 2.6tl0

2.61-1 2.6510

1.11-1 1.11-0

7.51- r

3.51-2

4.41-0

1.01-1

9.01-1

?.SE O

1.01-1

4 4E-1

1.01'?
_.0O.0

S.O O(*

S. 2E1

S.5E-2

1.4E-1

2.014

5.2E-2

1. 6E-2

1.41E4

6.11-3

2 4E-'

2.01-4

*. 31-S

9.OE*3

I.5SE4

2 91-3

2.Of-5

2.01'S

9.0E-4

1.6515

2.914

-

-

- _S
-

-

*t2 0 2.01-2 2.0E-1 - No Data - 4.31E- 4.A1U-0 5.51-0 S.51-1 . 51*3 4.51.4

11237 I.OE-4 l.O1-3 - "a Data - 1.2t-2 1.2E-1 7.SE-1 7.3E-0 3.11.0 3.1 11

A-243 - w Data - - o Data - 1.l-l 1.1E0 2.21-1 2.21t2 1.41E2 1.4143

Tatils 2.3E-4 3.E*1I 1.41.3 3.2-1 7.9E-3 1.SE-2 2.41'i 2.11I4 2.11I 7.2E-5

Table 4: Concentrations and Ratios to
Class C Limits for Five Wastes
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Conclusions: Tables 1-3 indicate that three constituents of high-level

wastes contribute predominantly to the hazards of these wastes: Sr-90,

Cs-137 and the actinides. The comparison with Class C limits in Table 4

shows the concentrations of these components of high-level wastes to be

approximately a factor of 30 or more higher than the Class C limits for each

high-level waste considered. It might therefore be appropriate to consider

wastes with concentrations more than 30 times the Class C limits (at the

time they are being classified for disposal) as representing hazards

approximately equivalent to wastes currently defined as "high-level," and to

require that these wastes be disposed of in a manner which provides

permanent isolation from the environment. The specific radionuclide

concentrations which would require permanent isolation are:

Radionuclide Concentrations

Requiring Permanent Isolation

Sr-90 210,000 Ci/m
3

Cs-137 138,000 Ci/m

Alpha-emitting TRU,
Half-life > 5 yrs 3,000 nCi/gm

Pu-241 105,000 nCi/gm

with a requirement to apply a sum-of-the-fractions rule as when applying the

Class C limits.
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POLICY STATEMENTS

tion. In the need for repetitive tld
lime-consuming question and answer
cycles subsequent to dockettng.

RxCoaWnATIox No. 5
IODZTY CUR(D1 ZrVIEW PROCESS IT 35-

VELOPINC L SAiLT 5A1T 9VALVATI
WEORT

In order to achieve the full measure
of the benef .s envisioned in Imple-
menting Recornmendauons No. 3 and
No. 4. the present safety re'iew se-
quence will be altered somewhat In
this experimental program Becuse of
the increased pretendering coordina-
tion with applicants and the expanded
and restructured Acceptance Review.
It Is expected that the two rounds of
questions which are a part of the pres-
ent review sequence would be essen-
Uially elimLated. and the review woUld
be performed on the basis of the con.
tents and quality of the applicatIon Lt
docketed and supplemented by the t
plicst's responses to the staff ques-
tions asked during the expanded and
estructured Acceptance Reiew. The
tafra positions would be reflected In a

Safety Evaluation Report %hic would
be issued within about 6 months of
dockretlng.

After evaluatiag the rults of this
experimental program. ppropriate
chzn es will be made to pertinent
sta documents concerning poce-
dures and practices In licensing me-
views if required. changes to Commis-
sion rules and r-gulations wi be Ut-
ated. Pending any changes In the regu-
Ialions after this evaluation. It Is the
Intent of the Comm4sslon to proceed
with the Acceptance Reviews of ani
applications. involved In the experi-
mental program and where Recom-
mendatIon 4 is to be implemer.ted. on
a case-by-case basis notwithstanding
the provisions of the current regula-
Uon in 10 CFR 2.101 concerning the
lime lt and content of Acceptan
Reviews.

In addition, the Commission has
rected the stf to Implement Recom-
mendation No. e:

jWCZASZ m11c 2C cARrT:IPAoN ZZI

Although the bearing pro Vp
vides an opportunity for Public pairUcd
pation. there Is very little practicl op
portunity for Interested members of
the public, particularly those In the TS-
cinity of the proposed site, to become
aware of the stairs role during review
of construction permit upplicatlons. It
Is the intent of the Commission to pro.
wide increased opportunlty for the
public to observe and partIcIDae In
the licensing process In A Mraninl
way without Imposing an Undue
burden upon the resources of staff
manpower.

While the mogt efficient Val to
bandle interaction of the staff with
W appllcamt oan licensing matters Is to

hold meeti= in Bethesda where It is

possible to have access to various ale-
mnenua of the staff. the costs and dis-
tance make it almost impossible.
except for certain vaeU-establiahed in-
tervenor organizsations. for members of
the public living near the proposed
aste to participate in these meetings.
On the other hand. to Arrange all such
meetings near the proposed plat site
would impose significant burdens upon
the staff without necessarily providing
commensurate improvement in public
understanding of the licensing process.

Past experience with staff interac-
tion with the public has shown that:

(1) The public appears to be most In-
terested in the licensing process In the
pre-dockeSing aud/or early stages of
the review.

C2) The number of people who
attend public meetings appears to be
directly correlated with the time of
day at which the meetings are held.
Past experience has shown that many
miore people attend meetings held in
the evening than during the working
g.

Bused an the above considerations. a
number of working meetings between
the staff and construction permit IP-
plicant both prior to and after dock-
eting of an application, normally held
at Commission offices in Bethesda.
Md wl be held in the vicinity of the
proposed site. Whenever possible.
these meetings will be held In the
evenings or on weekendL

These meetings will provide an op-
Portunity for interested members of
the public to listen to the staff and ap-

lJcant discussions and observe the
stafrs role In the review of applies-
tions. Appropr'ate provisions w111 be
made for public comments and ques-
Uons and responses by the applicant
and the staff.

RecommendatIon No. 6 Is to be Im-
plemented by the staff to the extent
permitted by resource considerations
=n al ongoing and future license ap-
plication reviews. Ia this respect, It
differs from the ImplementatIon of
Recommendations No. S. 4, and L
which are being conducted on an ex-
perimental basis for aelected appllca-
Uions.

Finallyy whatever Improvements
VUt accrue in efficiency as a result of
these recommendations wi not be
permitted to reduce the quality of the
lcensing review.

Future statements concerning the
other recommendatIon of NUREG-
0292 will be isued as approprate.

43 FR 53869
Published 11117173
Comment period exp-res 1116/79

ULICt5ING PIOCIDUTIS FsO GEOLOGIC *E.
POSITOtlES 501 m GIC44EVIL tAOIOACTIVE
WASTES

Pro*"ed General stetegmont of Poliar

AGENCY: U.S. Nuclear Regulatory
Commission.
ACTION: Proposed General State-
ment of Policy.
SUMMARY: The U.S. Nuclear Reguia.
tory Commission (NRC) has under
consideration the following proposed
policy Statement regardjng estanllsh-
ment of procedures for licensing geo-
logic high-level waste repositories to
be constructed and operated by the
U.S. Department of Energy (DOE).
This NRC policy statement is intended
to inform DOE. Interested States and
members of the public of the proce-
dures with which DOE will be re-
quired to comply to receive a license to
ConstruCt and operate a repository.
The policy, As finally adopted. may be
codified as part of the Comnission s
regulations.
DATM Comments are due on or
before January 16. 1979.
ADDRESSES: Send comments and su-
gesUons to Secretary of the Comnuts-
Juon. U.S. Nuclear Regulatory Cam.
mission. Washington. D.C. 20555. at-
tention Docketing and Service
Branch. Copies of comments may be
examined In the: I.S. Nuclear Regula-
ory Commission Public Document

Room. 1717 a Street NW.. Washing-
ton. D.C.
FOR FURTH DFORMATION
CONTACT,

James C. MIaaro. Chief. igh-Level
and Transuranic Waste Branch. Di-
vision of Fuel Cycle and Material
Sety. U.S. Nuclear Regulatory
Commission. Washington. D.C.
20555.

SUrpPLM-;TAL =FORMATION:
The Commisicn Is considering the
procedures to be used in the licensing
of hich-level waste repositories. and
believes that It would bc utsful to So.
licit the views of Interernrd perons
prior to make. any final dec'-'on. Ac-
cordLincly. the Commt'rion Ls publish-
ing for comment the Pro;o:ed Gener-
al Statement of Policy on hich-level
radioactive waste repot.tory licensine
procedures act forth bc'ow. The Pro-
posed General Stater::tct of Policy
could also be used by DOE for interim
planning purroses pending a final
Commission decilion on repository 11-
censing procedures.

Under present statut. It is not clear
whether NRC would have Ilcrirgt au-
thority over DOrs p!:.-- d wate iso-
lation Pilot Pa:nt (Wt.PP) proposed to
be located at CarLtkd N. Ifex. How-
ever. if the W1PP ft-dllty Is subject to
NRC licensing. NRC expects to apply
these procedures In the licensing

ENCLOSUtRE C
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` t licensing authority over DOE
waste management a itivS:.es Is derived
from sections 202(3) and :02c4) of the
Energy Reorganization Act of 1974.
These sections confine NRC licensing
authority over DOE waste manage-
ment activities to certain DOE facii-
ties for receipt and Storage of high
level radioactive waste. If WSPF is to
be used exclusively for dispol of
trsnsuranic wastes from the defense
program and 1.000 commercial spent
fuel rod asseablies. then WISP might
not be licensesble. While the 1.000
commercial spent fuel rod assemblies
would be "high level radioactive
wasute."I the transuranuc wastes would
not be. and the facility would not be
"primarily" for receipt and storage of
"high level radioactive wastes" (sec.
Ulon 202(3) of the Energy Reorgetza-
tion Act). If WIPP is to be used for
disposal of defense program high level
wastes. then it would be licensesble
under section 202(4) of the Act pro-
vided it was not "used for. or ... part
of. research and development atvS-
ties., It Is possible that, depending
upon the exact program proposed by
DOE. WIPP could be retarded as a re
search and development facitr
exempt from licensing.

IaAOnuc5no1
The U.S. u:"lear Regulatory Co=-

mssion ('!IR.C- or Comnmisslon') is
vested with lietming authority over
certain DOE high-level radioactive
waste repositories by sections 202(3)
and 202(4) of the-Energy Reorgani.
Uon Act of 1974. These sections refer
to:

(3) Facilties used primarily for the
receipt and storage of high-level radio-
active wastes rezulting from activities
licensed under such Act (Atomic
Energy Act).

(4) RetrieVable Surface Storage fa-
ci.l.es and other *;cillt'ec authorized
for tme expre= purro:e of subsequent
long-term storace of hieh-level radio-
active waste generated by the Admin-
Ltration. which are not used for. or
are part of. research a development
ctivintes.
Under the Energy Reorg-altiCOn

Act of 1974. as amended. and the
Atomic Enercy Act of 1954. as amend-
ed. such repositories would not be U-
censed as -rodurction' or utUtUation-
faculltic_ Rather. they would be U-
censed under tho:e provisions of the
Atomic Energy Act dealing with re-
ceip: and poasession of -byproduct"
and "specal nuclear" materials. Row-
ever. the Commission has authority
under the Atomic Energy Act to fash-
Ion procedures for licensing of byProd-
uct and specal nuclear material that

Den thouLgh spent fuel whc is to be
dsp4osed of In a geologic Vouzt7 w
hase some resource velue. it contains nsdo-
aeiVe wase. ThUs It Is clearly * hucr
lv raai N hve waste becLus it com=
Su the tozic and loncg-lved raionuclides
con-tned in the tiuid wates frmm rero-
cc Ans tha have trditionally been regard-
ea as a tens luh level radioactiv waste.

- _ _ . . q
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asre tailored to the kinds of activities
being authorized and the Potential
hakards involved. For eGZAamIe. Ui-
thouch a license for possession and
use of plutonium in a sealed calibr-
tion source and a license for possession
and Use of plutonium for purposes of
proce-ing and fuel fabrication are
both special nuclear materials licenses.
the former license may be issued after
a single review (and indeed may even
be generally licensed without the need
for filing and review of a specific li-
cense application-see 10 CR 70.19).
while the latter license may only be
Issued after a review process resem
bling in many respects the two-step Il-
censing review Provided in the Atomic
Energy Act for production and utilza-
tion facilities (see 10 CFR 70.22(f) and
70.23(b)).

In fashioning the procedures which
follow, several unique features of ceo-
logic high-level waste repositories were
carefully considered. For such a re-
pos0ttry. the suitability of the site be-
comes Cucl. for the integrity of the
site Itself is essential to usure contain-
ment of the radioactive materials.
Thus sound policey SuCests that the
Commission be afforded the opportu-
nity to participate In DOEs site selec-
tion process, though-considering the
tentative chcter of the activities ln-
volved-only In an Informal advisorY
caapcty. Also, for such an application.
construction of a repository shift
would constitute the first major pene-
tration of the geologic containment. If
improperly constructed or sealed. it
could impair the ability of the geologic
containment to Isolate wastes over
long periods of time. At the same time,
construction of this shaft is expected
to dispel some of the uncertainties In
the accuracy of data necessary for
desicn of the underground repository.
Thus. while a safety review prior to
sinking of a shaft would be appropri-
ate. the scope of review and the find-
ings required need to take into sAc
count the possib21lty lUht only limited
data may be available. FUrther, there
should be a formal safety review of
the main repository desicn features
before substantial commitments sre
made and alterations become impracU-
eable to implement. Finally, the Csn.
misson believes that it should exam-
Ine the methods of contruction and
any new Information that may have
been developed during Construction
before formally t.uthort-.ng reeipt
and storage of radloaetlie materials at
the repository.

Lf a repostory is subcct to the NRC
licensinc iuthorlty. the ctire reposi-
tory will be subjected to licensing
re-.ew. includinge those activities
which by the'uselves might not be
within the score of NRC responsibUil
ty. This comprehensive revnew wil be
nece_sary because loss of Integrity in
any part of a repository could imperil
the integrity of the entire repository.

The Commissfon believes it should
prepare an environmenta.l Impact
statement pursuant to sectlon
102(2VC) of the National Srnvironsmen-

tal Policy Act of 1969 ("NEPA") prior
to Authorizing construction of the
main repository shalt. This statement
could be updated Prior to receipt and
storage of radioactive materials at the
repository should new information
Warrant.

EAtLY NOTm7CATIC TO STAST APO
O0nsm ISumv.s i3PmArs

In order to provide opportunity for
early Input from States and other in-
terested parties. the Commission
would. upon receipt of a DOE license
applicsuon or recuest for an informal
early site review. (1) putish in the
FIDLL Rx=xsT a notice of sucn re-
ceipt (2) make a copy of the applics.
tion or request available at the Public
Document Room. and (3) transmit
copies of such request to the Governor
of the State and to the Chief Execu-
tive of tne municipality u: which the
respository Is tentauvely planned to
be located and to the Governors of
any conticuous States. Also. the staff
would offer to meet with State and
loca officials to provide them with in-
formation about the Comrnission's
review and to explore the possibilities
of State and local participation in the
Commitssion licenshig process.

L> swa; Psoc=s

The proposed repository licensing
procedures re m diided Into four parts:
review of DOE site selection. rfv w of
repository development, repository U-
cenrsng. and respository closure.

1. P.scew olo DOE WtCe seleton
There would be informal NRC staff
comments to DOE on site suitability
matters after DOE's site selection.
Such informal ConsultaUon , which

ctnith take the tor= of written NRC
staff comments supplemented by one
or more open meetincs between the
two agency staffs would enable the
XRC staff to point out those aspecs
of a location which in Jts judg-ent
might require special attention Or pre-
sent special problems. and would help
to define the kinds of information
that might be needed for the Conus-
sior to mike licensing decisions.

As indicatec the Interaction be-
tween NRC staff and DOE at :his
early stage would be consultive in
nature. That I. NRC staff May pro-
vide comments and advice. but the
Commission will neither make formal
findings nor sake other formal action.
DOE could remaln at liberty to czse
forward later with any license apslc-a-
tlion that it believed would confort. to
Commission requirements. and the
Commission would be free. as the evi-
dence might warrant. to formally ap-
prove or disapprove the applicatio

2. Rficri of repVotoV derelpmeiL
The formal Commission licenIng
review process would begpn 1witn the
filing of an application for a lIcense Zy
DOE prior to commencement of ccr-
struction of a repository saTh - , ke
aoplicatlon would be docke're ior
review after a preliminary revies Ior
completeness. nouce of the appietctZCn
would be published In the MEauL
RLcIsERn offering an opportunity :or
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interested persons to intervene snd re-
quest a hearing. and a public an-
nouncement would be Issued.

The application would Include infor-
mation on site suitability and reposi.
tory design features Important to
safety. An nvironmental report pree
pared by DOE addressing the matters
set forth in section 10212)tC) of NEPA
would be submntted with or prior to
the application.

It is probable that some information
necessary to make a definitive finding
of the repositorys safety will not then
be availa e. Nevertheless, the Com-
missionI could authorize construction
of the repostory upon completion of a
review of all KEPA. safety, and
common defense and security issues.
and upon finding I1) after considering
reasonable alternatives that the bene-
fits of the proposal exceed the costs
under NEPA. and (2) that there is rea-
sonable assurance that the types and
amounts of wastes described In the ap-
plieation can be stored In a repository
of the design proposed without unrea-
sonable rik to the health and safety
of the public or being Inimical to the
common defense and security. Con.
9tructlon would comsmence with the
sinkng of the main repository shaft.
In the alternatIve. were insufficient
Information is available prior to shaft
snkIng to permit the Commission to

make the complete findings sez forth
above. on request by DOE or on the
Comissonss own Initiative, the Com-
mission could asnow the safety review
to be conducted In two phases. Con-
structIon of the shaft could commence
upon finding (1) after considering rea-
sonable alternatives, that the benefits
of the proposal exceed the costs under
NEPA. nd (2) that there Is reasonable
assurance that: (a The site Is suitable
for a repository within which high-
level wastes of the kinds and quantl.
ties described in the Lpplicatior can be
stored without unreasonable risk to
the health and safetyStf the public or
being Inimical to the common defense
and security, and (b) the plans for con.
structeon of the main shaft and relat-
ed structures can be implemented in a
manner compatible with the use of the
site for a respository. The full findings
set forth previously would, then have
to be made before the start of con-
struction of surface and underground
structures Safety Issues that could
not be resolved based upon the availa-
ble information might be deferred
until the repository operating license
review provided that t1) an adequate
program has been developed to resolve
the Issue prior to that time, and (2)
there Is reasonable assurance that the
Issue can be resolved in a favorable

anner at the later date. The Corn-

'For hearings cranted on an applicstion
the Commission expects. as in a nuclear
power reatot licensing proceedfig. Lo desg-

ate an ALtmic Salety and Lacer BoSard
so hear and initiaily deade the cowntestd
Issues. As n any licensng se. It would be
possible for the Snard 1o render partial de.
CMe=ns on seieri dscte Issues. such as
IDA issUes

mission requests public comments on
this po05:ble course of action

The REPA environmrental review
would address, to the extent possible
based on ava lable Information, envi.
ronmental imparts and alternatives as-
sociated directly or indirectly with
siting, construction, and operation of
the repository. Any hearing held upon
request of an interested person would
be conducted in accordance with sub-
part 0 of 10 CFR Part 2.

The applIcant will be required to
report to the NRC. during the course
of construction, any site chareterina-
tlion data obtained which are not
within the predicted limiLs upon
which the repository design was based.
Also. It would be required to report de-
ficiencies In design and construction
which. If uncorrected. could have a sig-
nUficant adverse effect upon the safety
of the repository at any future time.

a. Repository liceanstt. Prior to re-
ceipt of any radioactive material at
the repository, DO vI nared to file
an updated license apllcr tion with
the Conirisslon. The license authorize
hIg actual receipt and storage of radio-
active materials would be Issued after
the Commission has condr'ted a final
review of health and 'ety and
common defense and secu& s'sues In
the light of (1) any additlot. . geolog-
Ic. hydrologic and other c ta obtained
during construction; 12) conformance
of construction of repository sruc-
tures. systems, and component with
the earlier received desicn: (SI results
of research programs carried out to re-
solve questions Identified during prior
reviews; (4) plans for startup and rou-
tine operations and C5) plans for Iden-
tifying and responding to any unan-
ticipated releases of radioactive mate-
rial from the repository. Issuance of a
license will require a definitive finding
under the Atomic Energy Act that the
receipt. possession, and use of the spe-
cial nuclear and byproduc: materials
at the repository will not constitute
unreasonable risk to the health and
safety of the public or be inimical to
the common defense and security. If
warranted by new information which
the staff judges could materialzy alter
the NEPA cost-benefit balance, the
earlier environmental Impact state-
ment will be updated. Also, If request-
ed by a person whose interest may be
affected, a hearing in accordance with
subpart 0 of 10 CR Part 2 would be
held prior to license issuance.

3b, License amendment (cs n edrdL
If special restrictions such as retireva-
bility or a limit on amounts or types of
wastes haU been Imposed In the U-
cense. an amendment will be required
prior to committing waste to irretnev-
abie disposal or prior tO the receipt of
additional waste. It Is anticipated that
the required review procedures and
findings will be similar to those de-
scrbed above for initial licensing.
taing into account additional infor-
matlon abtalned during the retrievable
storage phase or during operation
wtl limited inventory.

DOE will be required to conduct and

Monitor Its operations, to kmp rec-
ords, and to submat routine and special
reports, in accordance with Commis-
sion regulations and orders. Al] oper-
ations will be subject to such continu-
ing NRC inspection artivities as may
be found to be appropnate.

4. Rerries of repository closure. After
the repository has been developed and
filled to maximum capacity but prior
to final closure of the underground ex-
earstions and shafts and the decom-
missioning of surface facilities, and
NRC review and approval will be re-
cuired of the licensee's proposed pro-
gram for compliance with regulations
governing sesling'of the underground
repository, decommissioning of surface
facilIties, storage of permanent rec-
ords. and long-term monitoring. Fol
lowing completion of the review, a
change in license status may be war-
ranted.

43 PR 8377
Pubdihed 12/14/73
Commfnt Period exoire 2/12/79

extmended 3114179I

C~tltC ItutZMAKiuN T0 IMPROVE NUCLIM
PoWU PLAIn UC5WZNG

- bunl*.; Pa:|ST SOt~M*

AGENCY: V&. Nuclear Regulatory
Commission
ACTION: Interim Policy Statement.
St`M!AARY: An Interim policy is pre-
sented to govern the consideration of
preliminary proposals and Plans by
the Nuclear Regulatory Commission
to pursue rulemaking on generic UL
censing issues as one of several Initia-
tives to improve the effectiveness and
efficiency of licensing of nisceiar
power pIants. Although planning for
expanded rulemaking of this nature
was initiated with an NRC study
group recommendation of June 19 77
the present Interim statement fully
supports Executive Order 12044 of
March 23. 1373. requesting improve-
ment of existing and future govern-
ment regulations so as to be as Simple
and Clear as possible and avoid impos-
ing unnecessary burdens on the econo-
my. on individuals, on public and pri-
vate organizations, or on State and
local governments. Comments received
by February 12. 1S97, will be consid-
ered before adopting and Implement-
ing the final policy and plan for such
expanded rulemiLkin.

PS-15 Seotember 1, 1982
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- D UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINCTON, O.C. 2555

May 27, 1983
OFFICE OF THE

SECRETARY

IN RESPONSE, PLEASE
REFER TO: M830523C

ACTION - Minogue
Cys: Dircks

Roe
Rehm
Stello
Davis
Comella
MBeli
JVolf

rtor GCunningham
Fltnn

MEMORANDUM FOR:

FROM: -

SUBJECT:

William J. Dircks, Executive Direc
for Operations

Herzel N.E. Plaine, Gener e .unsel I

Samuel J. Chilk, Secretaz)fiL*

STAFF REQUIREMENTS - AFFj ION/DISCUSSION
AND VOTE, 3:30 P.M., MONDAY, MAY 23, 1983,
COMMISSIONERS' CONFERENCE ROOM, D.C. OFFICE
(OPEN TO PUBLIC ATTENDANCE)

Philips
~esaw
Shelton

I. SECY-83-117 - Review of ALAB-701 - In the Matter cf
Philad-elphMi-a Electric Co., et al.-

The Commission, by a 3-2 vote (Chairman Palladino and
Commissioners Gilinsky and Asselstine agreeing) approved an
order that holds in abeyance a decision whether or not to
review ALAB-701 until the completion of the Commission's
current review of the requirement for control and stabilization
of uranium mill tailings piles. Commissioners Ahearne and
Roberts provided separate views.

(Subsequently, on May 27# 1983 the Secretary signed the Order
with the separate views attached.)

II. SECY-83-S9/83-59B - 10 CFR Part 60 -- Disposal of High-
Level Radioactive Wastes in Geologic Repositories:
Technical Criteria and Conforming Amendments

The Commission, by a vote of 5-0, approved the final amendments
to 10 CFR Part 60 as attached.

The Commission requested that the staff review the need to
revise the definition of high-level waste in 10 CFR Part 60
to conform to the definition of high-level waste in the
Nuclear Waste Act of 1982 during the ongoing review of the
procedural portion of 10 CFR Part 60. A recommendation as
to possible revision should be provided along with the other
changes to the procedural portion of 10 CFR Part 60.

go- (EDO Suspense: 8/25/83)

00Oi307
REC'g Off* ED

Ti Inc. 7e ..Ih.1... .

ENCLOSURE D



- 2 -

You thould revise the final rule as indicated in the attached
copy and return it for signature and publication in the
Federal Register.

(ten t"E s (SECY Suspense: 6/17/83)

You should also advise the appropriate Congressional
Committees, issue the public announcement, and provide copies
of the rule to all who submitted comments on the rule.

(EtO/OCA/OPA) (SECY Suspense: 6/30/83)

Attachments: (TO EDO ONLY)
As stated

cc: Chairman Palladino
Commissioner Gilinsky
Commissioner Ahearne
Commissioner Roberts
Commissioner Asselstine
Commission Staff Offices
PDR - Advance
DCS - 016 Phillips
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DRAFT CONGRESSIONAL LETTER

Dear Mr. Chairman:

Enclosed for your information is a copy of an advance notice of proposed rule-
making to be published In the Federal Recister.

The enactment of the Nuclear Waste Policy Act of 1982. Pub. L. 97-425, led the
Commission to reexamine some of the provisions of 10 CFR Part 60 in order to
conform with the new law. As a result of this review, the Commission is
considering revising the definition of the term "high-level radioactive wastes"
in 10 CFR Part 60. In view of the complexity of the issues presented the
Commission seeks additional information before proposing a particular amendment
to its rules. The Cormission Is taking this opportunity to obtain public
comment by means of the enclosed advance notice of proposed rulemaking.

Sincerely,

, Director

Office of Nuclear Regulatcry Research

Enclosure: As stated

E7CLOSURE E
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* v National Councii on Radiation Protection
and Measurements
.I1O WOOOMONT AVENLE '. :6 SETf3A MAt:NC - *'i £33 A CE :- t

WAAMEN K SINC~.AIX 3 'q$tt.#
S jAmES AOE S'E-N 4A 0 ..Ce 2esCef

October 15, 1984

Eotcrab.le 'll~u: D. Ruckelshaus Eonorable Donald Paul Rodel

Administrator Secretary
;..S. avironmen:al Protection Agency U.S. Department of Energy

401 M Street, S.W. 1000 Independence Avenue, S..

1200 Wes: .over Washington, D.C. 20585

Washington, D.C. 20460

Eonorable Nunzio J Pa" ad~no
Cha'r-an
U.S. Nclear Regulatory Cot-'ssloa
1717 E Street, N."
11th Floor
Zashing:on, D.C. 20555

Gemtlemen:

As ±nd'ca:ed in my letter of March 26, 1984, the National Council On

Radiation Protection and Measurements (NC2P) undertook an examination of the

defin±:ions applicable to radioactive waste. In part, the work was initiated

because of our belief that control measures for radioactive waste must be

based on rational evaluations of the potential hazard of the waste, rather

than on ar:ificial considerations such as the source of the waste.

The Panel on the Definition of High Level Radioactive Waste, established
as a .ask Group under Scientific Coi=ttee 38, convened on March 9 and Xay'9,

:984. The panel was chaired by Merril Zisenbud and included Drs. 1dward

Albenesius, Melvin Carter, John Matuszek, Dade Moeller, Frank Parker and

MartIn Steladler. The affiliations of these individuals are listed in the

a::achment. The Task Group was briefed by representatIves of the epar::en:

of Maergy, the EnvIronmental ProtectIon Agency, and the Nuclear Regulatory

::_'ss' :n.

This .etter summarizes the conclusions of the :ask Croup based on (1) :he

informa:'on provided during these briefings, (2) our review of a number of

:?:evan: documents subitt:ed to us and, (3) our collective experience v'th :he
sub'ec: of radioactive waste management.

ENcLOSurm r
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TItre appears to be an urgent need for a generally accepted definition of
hlih-level waste. The absence of such- a definition, which seems strange in
view of-the Importance of the subject, is due to the nvumber of federal
agencies :hat have been Involved during the pas: '0 years and the considerable
number of federal laws and regulations that exist, all developed at different

ti'es ard under different cr::ustarnces. There has been an evIdent failure of
interagency coordtna:ion. The firs: legal defin":ion of -.Igh-level was:e was
published in 1970 in Appendix t :o 10 CMR, Par: 50. A :o:al of seven legal
defin'tions have come to our attention, none of wh±ch are as conprehenslve as

is necessary.

Radioactive waste defined as -high level' will be isolated in deep
geological repositorIes to insure protection of the publIc. It is therefore

impor:ant that the wastes be classifIed properly so that t.ose requiring
permaner.: isolation can be Identified correc:ly and that wastes for which a
lesser degree of protectIon will be sufficIent are not required to be placed
in deep geological repositories that are expensive to build and will be of
l-imted capacity. Uvile the primary goal of waste -nagemen: must be to
protec: :he health of the public, It Is i-portant that this goal be achieved
with due &::er:ion to econotic factors. ln this connection, the ask Group
a:ted that a criceri'n, '3 nanocuries per gram, which until recen:ly served as

cutoff be:weem shallow land burial and other disposal =odes for
zt:.suranic waste, was es:abllshed a number of years ago with an Insufficient

technical basis. Upon Investigation by the XCRP, It was found that the
criterion could be Increased tefolbd without increasing the risks either to
workers or the publIc. This change, whIch was recently =ade by the 'Nuclear
Regulatory Co=isslon, has already resulted In a savings of 5250 million.

It is planned that only two high-level was:e repositories will be built
by the end of the century and that they will cost about S20 billion. ;: Is
important that the valuable capacity of these repositories not be filled by

radioac:±ve was:e that can be disposed of by some lesser means. Since the

definitIon of high-level waste will determIne whether a given waste goes to a
geological repository or elsewhere, the defInItion should be precise and the
various federal agencies should adopt definitions :hat are mutually
consistent. The Task Group was pleased to learn that the Nuclear Regulatory
Ccosslon is about to propose a new definitIon which, according to the
Environnentai ?rocec:ion Agency representateve, would be accep:able to the
Agency. This Is a gratifying forward step. We also stress :he 1=por:ance of
assuring that the Nuclear Regulatory Cocisslon's proposed defInition rests on
a firm technical basis and recoi=end that the technical bases for the
definition be aade available for external scientIfic review.

The Task Group largely limited Its attention to high-level waste.
nowever, the Task Group noted that new Nuclear Regulatory Cocinssion
regulations governing the disposal of low-level was:e (for which - deflni:ion
has been provided in 10 CTh 60) have been prcmulga:ed. The decision of :he
_cl='ssion to classify such was:e into three categories of required
:;.:ine.ent according :c ac:'vi:: level and half-life appears to be an
appropriate step forward that provides a more scientific basis for low-level
disoosa' options. .. e Task Croup found that such a classificatIon is
cons's:en: with :he philosophy that the classification of radioactive wastes

- 2 -



should be based upoc those factors which determine radiation risk. Ih s wI "
include type of e-ission and biological factors related to chemical form.
Zncorporation of a de minizis criterion, as is beIng contcepla:ed by :he
%uclear Regulatory Comission for 10 CTP, 20, may provide the final l'-.k
necessary for a comprehensive waste classifica:ion and disposal system. Te

NCIP could provide a review of the bases for low-level and de m-nr.is
c assificatlons simultaneously with an assessment of the high-level was:e
def nit:on. '.'s process would make available, for the first time, a

scientific review of the bases of the numerical criteria for classIfying the

full spectruw of radioactive waste from the de minlgls to the highest levels
that will become available.

In summary, the Task Group found that defini:ions of waste as ;r:-u1&a:ed

by Federal agencies and the Congress are largely uncoordlnrted and thus
pro-ise to cause unneeded confusion and possible expense. The recomendacior.s
of the Task Group, based on the results of the briefings and other sources,

are as follows:

1. Federal agencies Involved in High Level Radioac:ive *:aste (EMLW) should
participate In a study that seeks to provide a co=on, comprehensive, and
func: ial definlt:on of EL' (and other was:es) for governmental use.
Such a audy could be carried ou: by one of several groups, Including and
perha;s especially, the NCRP, but success will require the par:icipation
and the acceptance of the results by all affected agencies.

2. Definitions of ELJ, and other waste types, should be based on es:±ma:es
of risk ra:her than origIn of the waste. 7his approach appears Co
require disposal methods to be identified, but these me:hods can and
should be defined on a generic basis rather than a site-specific basis.

3. etderal agencies should, In the course of examInatIon of the definii:ons
of waste classes, orient their decisions to the prau:4cal recognitIon
that ruclide content 6f wastes may represent a con:tiuum. The disposal
methods applicable to the waste are also likely to represent a continuum
which may be fragmented by practical consideratcor.s of economIcs and

technology.

4. New regulations concerning nuclear wastes and their disposal Issued by
Federal agencies should be accompanied by :heir scien:lfic and
technolcgic bases and should be subjected to peer review before being
Issued for public coment.

S. Each Federal agency concerned with radioactive materials and waste should
be encouraged to coordinate Its activities tha: may arise in diverse
departments. Particular attention should be giver, by agencies to the
integratIon of actIvities that deal with similar materIals arising frc; a

variety o' sources (e.g., accelerator-produced, nac:rally-occurring, and
f!ss'on-produced nuclides). Regula:ions based on risk and subje:ced :o

:horough peer review should be the bases of action throughout the

agencies.

- 1 -



6. rThe Executive branch of governmen: should integrate the requirements cf

-ede:al agencies for the =anagememt of radcoac:'ve :a:trials and :resen:

to the Congress recocnenda:±or.s that will -emove the fragzenta:cr.. and

corif'&c:s resul:r.ng fTo= the przvisions 'n several laws.

I hope that these recoaendacior.s will prove helpful 'n zoving for-ar- cr.

the important problem of defintng high-level waste. I can assure you :hat :he

SCLP stands ready to help in any way that we cn.

Sincerely yours,

* ?R tvl. . .'. . 4; .

Warren K. Sinchair
President

Attach.=ent

- I _
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NATSONAL COUNCIL ON RADIATION PROTECTION AIND SAS'ULES-
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Pacel on the Defiction of High Level Radioactive Waste

Dr. Herril Elsenbud, Chairman
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P°. UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASMbINGON. D. C 2055

January 15, 1985

Mr. William J. Dircks
Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dear Mr. Dircks:

SUBJECT: SUBCOMMITTEE COMMENTS ON HIGH LEVEL WASTE REPOSITORY

During a meeting on December 19-20, 1984, the ACRS Waste Management
Subcommittee met with the NRC Staff to discuss staff efforts in
reviewing the upcoming application of the U.S. Department of Energy for
a license to construct a high level waste :'pository. During this
meeting, the Subcommittee prepared a summary r-. rt of Its observations
and comments.

During its 297th meeting on January 10-12, 1985, the Advisory Committee
on Reactor Safeguards considered this report and approved the forwarding
of a copy to you for consideration by the NRC Staff.

Sincerely,

Acting Chairman

Attachments:
1. Summary Comments Waste Management Subcommittee

Advisory Committee on Reactor Safeguards
dated January 14, 1985

EDO - 0283
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SUMMARY COMMENTS January 14, 1985
WASTE MANAGEMENT SUBCOMMITTEE

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

During a meeting on December 19-20, 1984, the ACRS Waste Management
Subcommittee met with the NRC Staff to discuss their efforts in
reviewing the upcoming application of the U.S. Department of Energy
(DOE) for a license to construct a high level radioactive waste (HLW)
repository. Subunits of the discussion Included a review of current
plans for the establishment by DOE of a Monitored Retrievable Storage
(MRS) facility and efforts by the NRC Staff to revise and upgrade the
official definitions of the various categories of radioactive wastes.

As a result of these discussions, the Subcommittee offers the following
comments:.

1. In its attempts to meet the regulatory requirements of the
Nuclear Waste Policy Act, the NRC Staff has enenuntered
several instances where different interpretati.- of the
Congressional intent are possible. One example *is the
specific requirements of what is meant by "per..anent
isolation." Rather than responding solely on the basis of
providing a range of options, depending on the meaning of such
a phrase, we suggest that the Staff consider Identifying which
interpretation It considers to be the most appropriate or
reasonable. This Istrawman" approach would provide greater
assurance that this rulemaking effort could be brought to
completion promptly.

2. In terms of upgrading the current definitions of radioactive
wastes, the Subcommittee offers the following comments:

a. The classification of a radioactive waste should be
based on its potential for human exposure, both
external and internal. Such potential is influenced
by factors such as the mode of decay, the half-life,
the concentration, the chemical form, and the
radiotoxicity of the radionuclides involved.
Although the source of the waste may be important in
certain instances, it should not be a dominant
consideration. These factors, in turn, dictate the
methods for limmobilization and confinement that are
required to assure that the associated risk is
acceptable.

b. We believe that the KRC Staff, in its consideration,
should include the full gamut of wastes, ranging
from HLW that must be placed in a secure repository,
down to wastes that contain such minute concentra-
tions of radionuclides that they can be considered
not to be of regulatory concern. The ACRS commented



Summery Comments/ 2
Waste Management

on this.matter In our letter of February 13, 1984 to the
- NRC Chairman (Attachment 1).

C. Although the NRC Staff should acknowledge that waste
categories represent a continuum from those of negligible
to those of high risk, for practical reasons such wastes
must be grouped Into categories. To the extent possible
these categories should be discrete and unambiguous. For
some waste categories, such as those that might be
classified as "Intermediate level" and are currently low
in volume, it may be more judicious to place them in a
repository than to develop specific procedures for their
disposal. Nevertheless, it should be recognized that
longer range considerations may make It necessary to
develop methods for confining such wastes In a manner
more secure than that provided by shallow land burial but
less sophisticated than that provided by a repository.

d. It should be recognized that adequate confinement ne-.
not always necessitate placing comparatively high rHi
radioactive wastes within a repository. Such confinement
may be attained for certain wastes, such as those con-
taining the transuranic radionuclides, through converting
them to appropriate physical, or chemical forms and
placing them in a less elaborate facility. ,

e. In terms of the approaches being proposed for dealing
with various waste categories, the Subcommittee recom-
mends that the NRC Staff determine how many case-by-case
issues will need to be addressed under options "b" and
McI (See Attachment 2). If they are substantial in
number, option la" may be the logical choice.

f. In view of the urgency of all of the above matters
relative to ongoing high level and low level radioactive
waste disposal activities, we urge that the NRC Staff
give priority to their resolution.

3. The Subcommittee endorses the administrative structure that
has been developed by the Division of Waste Management for
handling its review of the Environmental Assessments that are
being developed by DOE for each of the nine proposed
repository sites. We also endorse the close communication
links that have been established with the DOE and EPA, and the
assignment of NRC representatives to the proposed repository
sites in Washington and Nevada and at the ONWI/Battelle
Memorial Institute in Ohio.

4. The Subcommittee encourages the NRC Staff to continue to keep
in mind that an important goal is to assure that the HLW
repository meets the regulatory standards of the Environmental
Protection Agency. Although the NRC has established subsystem
criteria which, if met, will assure compliance with the EPA
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Waste Management

Standards, it should be recognized that trade offs among the
various subsystems may be necessary.

5. As a next step, the Subcommittee, with the concurrence of the
NRC Staff, plans to conduct a review and evaluation of:

a. The "Standard Review Plan for Draft Environmental Assess-
ments," that was recently issued by the Division of Waste
Management.

b. The criteria developed and used by the DOE in ranking the
nine sites proposed for the first repository. Included
in this review will be an assessment of the weighting
factors assigned by the DOE to each of the items con-
sidered in their evaluations.

The Subcommittee will also be available to assist the NRC Staff on any
specific problems that may arise in their ongoing evaluations of the
Environmental Assessments for each of the nine proposed sites.

Attachments:
1. Letter for Hon. Nunzio J. Palladino, Chairman, NRC,

from J. C. Ebersole, Chairman, ACRS, Subj: Establishment of
De Minimis Values, dated Feb. 13, 1984.

2. `rtion ot the handout material provided by D.J. Fehringer
of the NRC/WM Staff for his presentation at the WM Subcommittee
Meeting on December 19, 1984, entitled 'Advance Notice of
Proposed Rulemaking, Definition of High-Level Waste."
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February 13, 1984

Honorable Nunzio J. Palladino
Chai rman
U. S. Nuclear Regulatory Comnission
Washington, DC 20555

Dear Dr. Palladino:

SUBJECT: ESTABLISHMENT OF DE MINIMIS VALUES

During its 286th meeting, February 9-11, 1984, the Advisory Conmittee on
Reactor Safeguards met with the NRC Staff and a representative of the Edison
Electric Institute to discuss the desirability of the establishment by the
NRC of de minimis values for radiation exposures. This -subject was also
discussed 67 our Subcomwittee on Reactor Radiological Effects. at a meeting
on January 23-24, 1984, during which discussions were held with represents
tives from the U. S. Environmental Protection Agency (EPA), the Atomic
Industrial Forum, the Edison Electric Institute, the Society of Nuclear
Medicine, the National Council on Radiation Protection and Measuremnents
(NCRP), the International Atomic Energy Agency, the University of Pittsburgh,
the radlopharmaceutical Industry, and the state of South Carolina.

* As a result of these discussions, we offer the following comnents:

1. As considered here, a de minimis value would be a dose equivalent,
exclusive of natural raItion background, that *is deemed to have an
associated risk that Is trivial and would be of no regulatory concern.

2. Establishment of such values would complement the Comnission's efforts to
establish safety goals. Although de minimis values might be expressed
As a dose equivalent rate or totra Ealse euivAlent, implementation
or enforcement of such values would involve the development of specific
guidance for a range of applications. Such applications might include
the specification of radionuclide concentrations in wastes that need
not be handled as radioactive; the total quantities of given radionu-
clides that might be released without restrictions; radionuclide concen-
trations in, or contamination levels on, reclaimed equipment that could
be released for public use; and dose equivalents for which claims for
radiation injury are not justified. Such values would Also provide a
ufloor" for ALARA considerations, and would set bounds in space and time
for calculating population collective doses.

3. Establishment of de minimis values would foster consistency, equity,
and reasonableness'InFei'71Ation; it would help in setting regulatory
priorities; and it would help expedite the solving of certain regulatory
problems. In addition, such values would reduce regulatory and cowilia
ance costs by obviating the need to devote resources to consideration of
trivial levels of radiation exposure. Establishment of such values would

ATTACHMENT 1
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* Ionorable Nunzio J. Palladino - 2 February 13, 1984

also promote better public understanding and acceptance of the potential
effects of radiation.

4. Although the Commission could establish de minlmis values by a policy
decision, we believe that it might be preferable to establish then
through rulemaking. Although the proposed revisions to 10 CFR 20
(Standards for Protection Against Radiation) include a recommendation for
a de minimis value, we believe this is such an important matter and has
the potentiil for such far.reaching benefits, both In terms of cost
savings and regulatory simplification, that the specification of a more
complete set of values should be given early consideration.

The Committee supports the current NRC Staff efforts on the development of
de minimis values, and we encourage them to continue to coordinate this work
w tF other federal agencies, such as the EPA, the Department of Energy, and
the Department of Transportation, as well as appropriate professional socie-
ties and industrial groups, the NCRP, and the Conference of (state) Radia.
tion Control Program Directors and other state representatives. Such co-
ordination will assure that the magnitudes of the values selected reflect
consideration of all relevant factors and available scientific data. The
ACRS would be pleased to work with the NRC Staff on this matter.

Sincerely,

Jesse C. Ebersole
Chairman

(
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NRC CONSIDERS REVISIONS TO DEFINITION OF HIGH-LEVEL NUCLEAR WASTE

The Nuclear Regulatory Commission is considering enlarging the category

of radioactive wastes classified as 'high-level," in an effort aimed at helping

to ensure a disposal home for all wastes.

Currently only irradiated nuclear reactor fuel and certain liquid and

solid wastes resulting from the reprocessing of irradiated reactor fuel are

claesified as high level. However, certain other wastes are not generally

coi; dered acceptable for the near-surface land disposal currently in use at

the three operational low-level radioactive waste repositories. The NRC's

regulations allow for evaluation of specific proposals for the disposal of

such waste on a case-by-case basis, but the waste is for the most part being

held in storage by licensees. It amounts to less than 1% of the approximately

3,000,000 cubic feet of commercial low-level waste being generated annually.

The additional wastes that the Commission is considering classifying as

high level include:

Activated metals--resulting from reactor operations, spent fuel

hardware and decommissioning reactor core components.

Transuranics--resulting from fuel burnup lab operation, fuel

burnup lab decommissioning, plutonium fuel fabrication plant

decommissioning, sealed source manufacturing operations, sealed

source manufacturing decommissioning and materials license

decommissioning.

ENCLOSURE H



° Pharmaceuticals

° Large sealed sources

As indicated in an advance notice of proposed rulemaking published in the

Federal Register on , the Commission is considering Options

for amending its regulations to classify additional radioactive materials as

high-level wastes.

Interested persons are invited to submit written comments to the

Secretary, U.S. Nuclear Regulatory Comm1ssion, Washington, D.C. 20555,

Attention: Docketing and Services Branch, by (90 days after

publication of the Federal Register notice).
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STAFF REQUIREMENTS -- SE , 5-309, '10 CFR
PART 60 -- DEFINITION OF E TERM 'HIGH-
LEVEL RADIOACTIVE WASTES'-- ADVANCE NOTICE
OF PROPOSED RULEMAKING

MEMORANDUM FOR:

FROM:

SUBJECT:

The subject paper requests Commission approval to publish an
advance notice for proposed rulemaking (ANPR) concerning the
definition of the term igh-level radioactive wastes' in 10
CFR Part 60.

All Commlssioners agree that the term Ohigh-level radioactive
wastes' requires defining. However, the majority (with
Chairman Palladino and Commissioners Roberts and Bernthal
agreeing) also believe that the ANPR should be delayed pending
the outcome of ongoing legislative action by Congress to amend
the Low-Level Radioactive Waste Policy Act (LLRWPA).

Individual Commissioners' comments were provided on their vote
sheets.

The staff is hereby directed not-to promulgate the ANPR at
this time and, to await compl~eton of the current
Congressional Session/ or passage of the legislation amending
the LLRWPA. Upon completion of the current Congressional
Session/ or passage of the legislation amending the LLRWPA,
the staff is to resubmit for Commission approval the ANPR with
appropriate modifications to reflect the Commissioners
comments and legislative actions.

If Congress does pass legislation which addresses the waste
classification and jurisdictional issues raised in the ANPR,
the staff should consider the feasibility of proceeding
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directly to prepare a notice of proposed 
rulemaking on the

remaining technical issues for Commissioner 
review and

approval.

(EDO) (SECY SUSPENSE 1/31/86)

cc: Chairman Palladino
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal
Commissioner Zech
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