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reasonable in relation to the objectives
of the project;

(iv) The adequacy of the applicant’s
procedures for initiating and
maintaining coordination with relevant
State, local and professional
organizations and agencies, for the
purpose of furthering achievement of the
project objectives;

(v) The adequacy of the applicant’s
plan to involve project participants with
disabilities and, as appropriate, family
members in the development,
implementation, and on-going review of
project outcomes; and

(vi) The adequacy of the applicant’s
plan to determine the effectiveness and
timeliness in completion of the
managerial procedures and objectives of
the project’s plan of operation.

(@  The maximum possible score
awarded under this criterion is indicated
in parentheses by the type of project
proposed, as follows:

(i) For pilot projects (30 points).

(ii) For the clearinghouse project
under §307.15 (35 points).

(iii) For research projects (15 points).

(iv) For development, improvement,
demonstration, or other projects (25
points).

(v) For replication, outreach, or
utilization projects (30 points).

(vi) For preservice or inservice
training projects (30 points).

(vii) For parent involvement projects
(30 paints).

(d  Keypersonnel. (20 points) (1) The
Secretary reviews each application to
determine the qualifications of the key
personnel the applicant plans to use on
the project, including—

(i) The qualifications of the project
director or principal investigator;

(i) The qualifications of each of the
other key personnel to be used in the
project;

(iii) the time that each person referred
to in paragraphs (d)(1) (i) and (ii) of this
section will commit to the project; and

(iv)  Strategies of the applicant to
identify and recruit personnel with
disabilities or from traditionally under-
represented groups.

(2)  In determining the qualifications of

each person referred to in paragraphs
(d)(2) (i) and (ii) the Secretary also
considers—

(i) Experience and training in
conducting, documenting, arid applying
thedtypes of activities to be conducted;
an

(ii) Knowledge of the results and
findings of relevant projects and
potential for application of this
information in addressing the unique
needs of the children with deaf-
blindness to be included m the project.

(&)  Evaluation. (15 points) (1) The
Secretary reviews each application to
determine the quality of the plan for
evaluating the project, including—

(i) The adequacy of the applicant’s
plan to determine, to the extent relevant,
the effectiveness of the project in
achieving measurable change and
positive outcomes for children with
deaf-blindness who were served by the
project and others for whom the project
was designed to benefit;

(if) The adequacy of the applicant’s
plan to determine the effectiveness and
timeliness in completion of the
managerial procedures and objectives of
the project’s plan of operation; and

(iti) The procedures for recording,
reviewing, analyzing, and interpreting
for relevant audiences, data generated
through conducting project activities.

(Authority: 20 US.C. 142)

49,
follows:

§307.37 Whatadditional consideration will
be given by the Secretary in carrying out
this part?

In carrying out this part, the Secretary
takes into consideration the availability
and quality of existing services for
children with deaf-blindness in the
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country, and, to the extent practicable,
ensures that all parts of the country
have an opportunity to receive
assistance under this part.

(Authority: 20 US.C. 1422)

§307.41 [Amended]

50. In §307.41 the introductory
paragraph is amended by removing the
words “deaf-blind child or youth” and
adding, in their place, the words “child
or youth with deaf-blindness”.

51. A new §307.42 is added to read as
follows:

§307.42 Whatother conditions mustbe
met byagrantee under this program?

(a) The Secretary, if appropriate,
requires grantees to prepare reports
describing their procedures, findings,
and other relevant information in a form
that will maximize the dissemination
and use of those procedures, findings,
and information.

(b) The Secretary requires delivery of
those reports, as appropriate, to—

(1) The regional and Federal resource
centers, the clearinghouses, and the
technical assistance to parents programs
assisted under parts C and D of the Act;

(2) The National Diffusion Network;

(3) The ERIC Clearinghouse on the
Handicapped and Gifted;

(4) The Child and Adolescent Service
Systems Program (CASSP) under the
National Institute of Mental Health;

(5) Appropriate parent and

A new 8§307.37 is added to read as professional organizations;

(6) Organizations representing
individuals with disabilities; and

(7) Such other networks as the
Secretary may determine to be
appropriate.

(Authority: 20 U.S.C. 1410(g))

[FR Doc. 91-11919 Filed 5-20-91; 8:45 am]
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34 CFR Part 347

RIN 1820-AA93

Technology-Related Assistance for
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and Public Awareness Projects of
National Significance

agency: Department of Education.
acTioN: Notice of proposed rulemaking.

summary: The Secretary proposes
regulations to implement the Training
and Public Awareness Projects of
National Significance under the
Technology-Related Assistance for
Individuals with Disabilities Program.
The regulations implement part C of title
Il of the Technology-Related Assistance
for Individuals with Disabilities Act of
1988 (Pub. L. 100-407). The regulations
describe the purposes of the program,
the types of activities that may be
supported, how the Secretary
establishes priorities under the program,
application requirements, the selection
criteria by which the Secretary
evaluates applications, and the
requirements that must be met by those
applicants that receive awrards under
the program.

DATES: Comments must be received on
or before June 20,1991.

ADDRESSES: All comments concerning
these proposed regulations should be
addressed to Betty Jo Berland, National
Institute on Disability and
Rehabilitation Research, Department of
Education, 400 Maryland Avenue, SW.,
Washington, DC 20202.

FOR FURTHER INFORMATION CONTACT:
Carol Cohen; Telephone: (202) 732-5607;
deaf or hearing-impaired persons who
use telecommunication devices for the
deaf (TDD) may call (202) 732-5316.

A copy of any comments that concern
information collection requirements *
should also be sent to the Office of
Management and Budget at the address
listed in the Paperwork Reduction Act
section of this preamble.
SUPPLEMENTARY INFORMATION: The
Technology-Related Assistance for
Individuals with Disabilities Act of 1988
(Pub. L. 100-407) was enacted on August
19,1988. In the Act, the Congress noted
that there have been major advances in
technology during the past decade. The
'Congress found that the provision of
assistive technology devices and
services can enable some persons with
disabilities to have greater control over
their own lives, increase their
participation in education, employment,
family, and community Activities,
interact to a greater extent with

individuals who do not have disabilities,
and otherwise benefit from
opportunities that are commonly
available to individuals who do not
have disabilities. On August 9,1989, the
Secretary published final regulations to
implement title | of the Act, the State
Grants Program for Technology-Related
Assistance for Individuals with
Disabilities. That program provides
funds to States, on a competitive basis,
to develop consumer-responsive
comprehensive statewide programs of
technology-related assistance for
individuals of all ages who have
disabilities. On August 13,1990, the
Secretary published final regulations to
implement part D of title Il of the Act—
Demonstration and Innovation Projects.
These proposed regulations are to
implement part C of title Il of the Act.
These proposed regulations describe the
activities that may be supported under
each of the three project types and state
the priorities that may be applied to
each of them. From time to time, the
Secretary will publish a notice in the
Federal Register requesting applications
for awards under this program; the
notice may specify particular priorities
under one or more of the project types.
The Secretary will refer complete
applications to one or more panels of
expert peer reviewers, which will
-evaluate the applications according to
the selection criteria in 88 347.31, 347.32,
or 347.33, as appropriate. The Secretary
will seek the involvement, as members
of the peer review panels, of: Individuals
with disabilities, members of the
families of individuals with disabilities,
and others who have expertise, by
reason of training or experience, in such
areas as the provision of assistive
technology devices or services; public
administration; development and
implementation of public systems;
evaluation of service delivery programs;
education, training, and public
information; provision of services to
individuals with disabilities and their
families; health care and benefits
administration; personal use of assistive
technology; administration of direct loan
programs; rehabilitation research;
engineering, especially rehabilitation
engineering; product testing; and other
areas related to the purposes of the
program.
In the Act, the Congress specified that

the Secretary should seek public input in.

the development of the priorities under
this program, and should publish in
Federal Register a description of how
the priorities were derived. In order to
develop these priorities, NIDRR held a
public hearing on September 28,1990 in
Washington, DC. This meeting was
announced in the Federal Register and
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NIDRR mailed copies of the meeting
announcement along with invitations to
testify to an extensive list of
organizations and individuals who had
expressed interest in technology
assistance in the past. The mailing went
to title | State technology projects, State
vocational rehabilitation agencies,
applicants and grantees in the title Il
part D program, Rehabilitation
Engineering Centers, Rehabilitation
Research and Training Centers, and
consumer organizations. Thirty-three
organizations presented oral testimony.
NIDRR also accepted and considered
written comments for one month after
the hearing. In all, over one hundred
comments and letters of
recommendation were received. On the
basis of an analysis of the testimony
and written comments, NIDRR
developed the proposed priorities
contained in this document. As provided
by § 75.105 of the Education Department
General Administrative Regulations
(EDGAR), the Secretary may elect to
establish other priorities in the future by
proposing additional priorities for public
comment.

The selection criteria for applications
for technology training and public
awareness projects are detailed in
88 347.31, 347.32, and 347.33 and include
the extent to which the proposed project
addresses an important need; provides a
plan of activities that indicates a
likelihood of achieving the goals and
objectives of the project; includes an
appropriate plan for managing the
activities under the grant; substantively
involves individuals with disabilities or
their families or representatives; and
has a plan for disseminating the project
results and a plan for evaluating the
project that will provide an assessment
of the extent to which the project has
met its goals. The proposed regulations
also clarify the obligations of a grantee
with respect to information sharing and
reporting. Grantees are required by
EDGAR to provide final reports to
NIDRR. The Department may also
require individual grantees to provide
reports and documents to information
clearinghouses as appropriate to the
purpose of the grant.

Executive Order 12291

These proposed regulations have been
reviewed in accordance with Executive
Order 12291. They are not classified as
major because they do not meet the
criteria for major regulations established
in the order.

Intergovernmental Review

This program is excluded from the
intergovernmental review provisions of
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section 204 of the Demonstration Cities
and Metropolitan Development Act
because these are demonstration
projects of national significance and do
not directly affect State and local
governments.

Regulatory Flexibility Act Certification

The Secretary certifies that these
proposed regulations would not have a
significant economic impact on a
substantial number of small entities.

Only a small number of discretionary
awards would be made under this
program. Although small entities could
apply for these grants, the grants would
not have a significant economic impact
on the recipients nor any impact on most
small entities.

Paperwork Reduction Act of 1980

Sections 347.31, 347.32, 347.33, 347.40,
and 347.41 contain information
collection requirements. As required by
the Paperwork Reduction Act of 1980, .
the Department of Education will submit
a copy of these sections to the Office of
Management and Budget (OMB) for its
review.

(44 U.S.C. 3504(h))

These regulations affect private
nonprofit and for-profit entities and
institutions of higher education, which
are the types of entities eligible to
receive awards under this program. The
Department needs and uses the
information to evaluate the applications
and select the entities that will receive
the awards.

Annual public reporting and
recordkeeping burden for this collection
of information is expected to average 16
hours per response for 40 respondents,
including the time for reviewing
instructions, searching existing data
sources, gathering and maintaining the
data needed, and completing and
reviewing the collection of information.

Organizations and individuals
desiring to submit comments on the
information collection requirements
should direct them to the Office of
Information and Regulatory Affairs,
room 3002, New Executive Office
Building, Washington, DC 20503;
Attention: Daniel Chenok.

Invitation to Comment

Interested persons are invited to
submit comments and recommendations
regarding these proposed regulations.

All comments submitted in response
to these proposed regulations will be
available for public inspection, during
and after the comment period, in room
3422, 330 C Street, SW., Washington,
D.C,, between the hours of 8:30 a.m. and

4 p.m., Monday through Friday of each
week except Federal holidays.

To assist the Department in complying
with the specific requirements of
Executive Order 12291 and the
Paperwork Reduction Act of 1980 and
their overall requirements for reducing
regulatory burden, the Secretary invites
comment on whether there may be
further opportunities to reduce any
regulatory burden found in these
proposed regulations.

Assessment of Educational Impact

The Secretary particularly requests
comments on whether the proposed
regulations in this document would
require transmission of information that
is being gathered by or is available from
any other agency or authority of the
United States.

List of Subjects in 34 CFR Part 347

Administrative practice and procedure,
Education, Educational research, Grant
programs—education, Handicapped,
Reporting and recordkeeping requirements.

(Catalog of Federal Domestic Assistance
Number 84.236, National Institute on
Disability and Rehabilitation Research)

Dated: May 15,1991.
Lamar Alexander,
Secretary ofEducation.

The Secretary proposes to amend title
34 of the Code of Federal Regulations by
adding a new part 347 to read as
follows:

PART 347—TRAINING AND PUBLIC
AWARENESS PROJECTS OF
NATIONAL SIGNIFICANCE IN
TECHNOLOGY-RELATED
ASSISTANCE FOR INDIVIDUALS WITH
DISABILITIES

Subpart A—General

Sec.

347.1 Whatis the training and public
awareness projects program?

347.2 What are the purposes of the training
and public awareness projects program?

347.3 Who is eligible for assistance under
this program?

347.4 What regulations apply to this
program?

3475 What definitions apply to this
program?

Subpart B—What Kinds of Activities Does
the Department Support Under This
Program?

347.10 What types of projects may be
supported under this program?

347.11 What are the priorities under the
technology training program?

347.12 What are the priorities under the
technology careers program?

347.13 What are the priorities under the
public awareness projects program?
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Subpart C— [Reserved]

Subpart D— How Does the Secretary Make
an Award?

347.30 How does the Secretary evaluate
applications under this program?

347.31 What selection criteria are used to
evaluate applications for technology
training projects under this program?

347.32 What selection criteria are used to
evaluate applications for technology
careers development projects under this
program?

347.33 What selection criteria are used to
evaluate applications for public
awareness projects under this program?

Subpart E— What Conditions Must Be Met

After an Award?

347.40 What are the requirements of a
grantee for coordination and information
sharing?

34741 What are the reporting requirements
for a grantee?

Authority: 29 U.S.C. 2201-2271, unless
otherwise noted.

Subpart A—General

§347.1 What is the training and public
awareness projects program?

(@) The technology training program
provides awards to nonprofit or for-
profit entities to develop, demonstrate,
disseminate, and evaluate curricula,
materials, and methods used to train
individuals with disabilities, their family
members or representatives, employers,
insurers, and persons providing services
to or otherwise having contact with
persons with disabilities, regarding the
provision of technology-related
assistance. This program also supports
the conduct of training sessions related
to technology-related assistance for
these entities.

(b) The technology careers program
provides support to institutions of higher
education to prepare personnel for
careers relating to the provision of
technology-related assistance to
individuals with disabilities.

(c) The public awareness program
provides awards to for-profit and
nonprofit entities, to carry out national
projects that recognize and build
awareness of the importance and
efficacy of assistive technology devices
and assistive technology services for
individuals of all ages with disabilities
If}:cnctioning in various settings in daily
ife.

(Authority: 29 U.S.C. 2251 and 2252)

§347.2 What are the purposes of the
training and public awareness projects
program?

(aj The purposes of technology
training projects are to develop and test
curricula, materials, and techniques, and
to conduct projects to train individuals
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of al' ages witn disabilities functioning
in various settings of daily life.

(b) The purpose of technology careers
projects is to prepare individuals for
careers relating to die provision of
technology-related assistance to
individuals with disabilities through
undergraduate and graduate level
education, continuing education, and in-
service training.

(c) The purpose of public awareness
projects is to build awareness of the
importance and efficacy of assistive
technology devices and services for
individuals ot all ages with disabilities
functioning in various settings of daily
life.

(Authority; 29 U.S.C. 2251-2252)

8§347.3 Who is eligible for assistance
under this program?

(a) Nonprofit and for-profit entities
are eligible to receive awards under the
technology training program. Public
agencies are not eligible to receive
awards under the technology training
program.

(b) Institutions of higher education are
eligible to receive awards under the
technology careers program.

(c) Nonprofit and for-profit entities are
eligible to receive awards under the
public awareness projects program.
Public agencies are not eligible to
receive awards under the public
awareness projects program.

(Authority: 29 U.S.C. 2251 and 2252)

§347.4 Whatregulations apply to this
program?

The following regulations apply to the
Training and Public Awareness Projects
program:

(a) The Education Department
General Administrative Regulations
(EDGAR) in 34 CFR Part 74
(Administration of Grants to Institutions
of Higher Education, Hospitals, and
Nonprofit Organizations), Part 75 (Direct
Grant Programs), Part 77 (Definitions
that Apply to Department Regulations),
Part 80 (Uniform Administrative
Requirements for Grants and
Cooperative Agreements to State and
Local Governments), Part 81 (General
Education Provisions A ct-
Enforcement), Part 82 (New Restrictions
on Lobbying), Part 85 (Govemmentwide
Debarment and Suspension
(Nonprocurement) and Governmentwide
Requirements for a Drug-Free
Workplace (Grants)), and Part 80 (Drug-
Free Schools and Campuses).

(b) The regulations in this part 347.

(Authority: 29 U.S.C. 2201-2253)

§347.5 Whatdefinitions apply to this
program?

(a) Definitions in EDGAR. The
following terms used in this part are
defined in34CFR 771;

Applicant
Application
Award
Department
EDGAR
Fiscal year
Grant

Grant period
Nonprofit
Nonpublic
Private
Project
Project Period
Public

(b) Definitions in the Technology-
Related Assistance for Individuals with
Disabilities Act of 1988. The following
terms used in the part are defined in
section 3 of the Act.

Assistive technology device
Assistive technology service
Individual with disabilities
Institution of higher education
Secretary

Technology-related assistance
Underserved group

(c) Additional definition. As used m
this part—“Act” means the Technology-
Related Assistance for Individuals with
Disabilities Act of 1988 (Pub. L 100-407).

(Authority: 29 U.S.C. 2201-2271)

Subpart B—What Kinds of Activities
Does the Department Support Under
This Program?

8347.10 What types of projects may be
supported under this program?

Under this program, the Secretary
awards funds to support the following
types of projects:

(@  Technology training projects that
may include—

(1) Development, demonstration,
delivery, evaluation, and dissemination
of training modules on the use of
technology-related assistance for
consumer organizations, individuals
with disabilities or their families or
representatives, and advocates;

(2) In-service training for individuals
who provide services to or
representation for individuals with
disabilities, including in-service training
for health care workers, teachers,
rehabilitation engineers, and other
rehabilitation workers;

(3) Training for policymakers and
administrators in public and private
agencies that have contact with or
imgact on individuals with disabilities;
an

(4) Training regarding the provision of
technology-related assistance for
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employers, manufacturers, and insurers,
including training related to product use,
financing, and marketing.

(b) Technology career development
projects that may include undergraduate
and graduate level instructional courses,
curriculum development, traineeships, or
fellowships and other educational
stipends or allowances to prepare
personnel for careers relating to the
provision of technology-related
assistance to individuals with
disabilities, especially projects that will
train individuals who will provide
technical assistance, administer
programs, or prepare personnel
necessary to support the development
and implementation of consumer-
responsive, statewide programs of
technology-related assistance for
individuals with disabilities.

(c) Public awareness projects of a
national scope that use: general or
specialized media to disseminate
information on the benefits and
availability of technology-related
assistance; techniques to prepare and
disseminate analyses of the efficacy of
technology-related assitance; national or
regional conferences to promote
knowledge and interest in technology-
related assistance; and award and
recognition programs to promote public
credit for sustained outstanding effort in
the development and use of technology-
related assistance.

(Authority:' 29 U.S.C. 2251-2253)

§347.11 What are the priorities under the
technology training program?

(@  Each year the Secretary may
establish priorities to support training
for individuals with disabilities, their
families or representatives, service
providers, and other relevant parties,
including projects in one or more of the
following areas:

(1) Development and implementation
of training programs for the purpose of
informing consumers and their families
about assistive technology services and
devices, including training in self-
advocacy, funding sources, and policy
development.

(2) Development and dissemination of
instructional materials for consumers
and their families, including self-
instruction and multimedia materials, on
a range of available technologies and
technology information resources, using
a variety of accessible formats.

3) Development and evaluation of
training programs that include use of
telecommunications, TDD, computer
conferences, and other available
technologies to instruct consumers and
their families about assistive
technology.
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(4) Development, testing, and
dissemination of models for consumers
to evaluate different approaches to
assistive technology training, including
consumer training.

(5) Development, evaluation, and
dissemination of models using
consumers and their families to train
other consumers and their families
about the availability and utility of
assistive technology.

(6) Development and implementation
of approaches to involve manufacturers
of assistive technology in improved
training of consumers and their families
in the use of assistive technology.

(7) Development and implementation
of methods for training consumers in
rural areas in the use of assistive
technology.

(8) Conduct of inservice training for
rehabilitation counselors in the
provision of assistive technology.

(9) Development, evaluation,
implementation, and dissemination of
training for representatives of business,
industry, and employers on the
availability and value of assistive
technology for persons with disabilities
in employment and in work settings.

(10) Development and implementation
of training programs for private insurers
and other third party payment
representatives on the availability and
benefits of assistive technology.

(11) Development, evaluation,
implementation, and dissemination of
inservice training programs on assistive
technology for persons with disabilities
for physical therapists.

(12) Development, evaluation,
implementation, and dissemination of
inservice training programs on assistive
technology for persons with disabilities
for speech-language pathologists.

(13) Development, evaluation,
implementation, and dissemination of
inservice training programs on assistive
technology for persons with disabilities
for occupational therapists.

(14) Development, evaluation,
implementation, and dissemination of
inservice training programs on assistive
technology and application of
technology for persons with disabilities
for rehabilitation engineers and other
engineers who have contact with
persons with disabilities in the provision
of assistive technology.

(15) Development, evaluation,
implementation, and dissemination of
models for training low-incidence
disability groups on the uses and
benefits of assistive technology.

(18) Development, evaluation,
implementation, and dissemination of
training programs for underserved
populations, including economically

disadvantaged populations, in the uses
of assistive technology.

(17) Development, evaluation,
implementation, and dissemination of
training modules for older Americans
with disabilities who can benefit from
assistive technology.

(18) Development, evaluation,
implementation, and dissemination of
training programs on the use and
adaption of commercially available,
mass-marketed technologies that have
application for persons with disabilities.

(19) Development, evaluation,
implementation, and dissemination of
training programs about assistive
technologies with special application for
employment specifically for persons
with disabilities who are preparing to
enter the job market.

(o)  The Secretary will announce the
priorities, ifany, in an application notice
in the Federal Register.

(Authority: 29 U.S.C. 2201-2271)

§347.12 Whatare the priorities under the
technology careers program?

(a) Each year the Secretary may
establish priorities to support training
for individuals with disabilities, their
families or representatives, service
providers, and other relevant parties,
with special emphasis on training
individuals who will administer
programs, provide technical assistance
to, or prepare personnel necessary to
support the consumer-responsive,
statewide programs of technology-
related assistance for individuals with
disabilities, including projects in one or
more of the following areas:

(1) Development of curricula that will
ensure competency in rehabilitation
technology for engineers.

(2) Development of curricula for
speech-language pathologists to ensure
competency in the provision of assistive
technology.

(3) Development of curricula for
occupational therapists to ensure
competency in the provision of assistive
technology.

(4) Development of curricula for
career training programs for physical
therapists to ensure competency in the
provision of assistive technology.

(5) Development of curricula to
prepare personnel for assistive
technology careers, including careers in
program administration.

(6) Development of training curricula
that focus on funding, policy, and
advocacy of persons training to be
involved in direct service delivery.

(7)  Implementation of curricula
involving classroom instruction and
clinical experience in community-based
and at-home settings for either physical
therapists, occupational therapists,
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nurses, physicians in specialities
relevant to disability, rehabilitation
counselors, speech-language-hearing
pathologists, rehabilitation educators, or
rehabilitation engineers.

(8) Development and implementation
of technology career training programs
for students from underserved
population groups, including minorities,
who are preparing to become service
delivery professionals.

(9) Conduct of training programs for
individuals preparing to become
administrators of programs that provide
technology-related assistance.

(10) Implementation of training
programs for individuals who will
prepare personnel for work in programs
that provide technology-related
assistance.

(12) Implementation of scholarships,
fellowships, and traineeships for
undergraduate or graduate students
preparing for careers in the management
or delivery of technology-related
assistance to individuals with
disabilities.

(b) The Secretary will announce the
priorities, if any, in an application notice
in the Federal Register.

(Authority: 29 U.S.C. 2201-2271)

§347.13 Whatare the priorities under the
public awareness projects program?

(a) The Secretary may establish
annual priorities for public awareness
projects, including projects in one or
more of the following areas:

(1) Development and implementation
with consumer involvement, of a
multimedia public awareness campaign
using national media such as radio, TV,
newspapers, and other publications.

(2) Development and implementation
of a model public awareness campaign
using specialized media, including
minority media, to reach previously
underserved populations.

(3) Conduct of national or regional
conferences that focus on public
awareness of the benefits of assistive
technology and that include
manufacturers, industry representatives,
and employers.

(4) Conduct of national or regional
conferences for third party payers and
private insurance representatives that
focus on awareness of the benefits of
assistive technology.

(5) Development and dissemination of
useful marketing strategies to increase
public awareness of assistive
technology.

(6) Development of a series of
videotapes on assistive technology
designed to inform and change attitudes
that could be used by medical
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practitioners and other clinical service
providers.

(7) Development and dissemination of
a course for training service providers
and consumers to improve and foster
public awareness.

(8) Development and dissemination of
a public awareness campaign for use by
general service organizations,
professional associations, and other
representational and information groups
to increase public awareness of-
techniques for the provision of assistive
technology.

(b) The Secretary will announce the
priorities, if any, in an application notice
in the Federal Register.

(Authority: 29 UJ5.C. 2201-2271)

Subpart C [Reserved]

Subpart D—How Does the Secretary
Make an Award?

§347.30 How does the Secretary evaluate
applications under this program?

(@) The Secretary evaluates each
application—

(1) For technology training project
according to the selection criteria in
§347.31;

(2) For technology career project
according to the criteria in § 347.32;

(3) For a public awareness project
according to the criteria in § 347.33.

(b) The Secretary awards each
application a value of zero to Eve (0-5)
for each of the criteria listed in
8§ 347.31, 347.32, and 347.33
respectively. These values are based on
how well the application addresses each
criterion, as follows: Outstanding (5);
Superior (4); Satisfactory (3); Marginal
(2); Poor (lj; or not addressed in the
application (0). In this way, each
criterion is judged according to a
uniform scale.

(c) Because the Secretary considers
certain criteria to be more important
than others, the Secretary has weighted
each criterion as indicated in §8§ 347.31,
347.32, and 347.33 respectively. The
value awarded to each criterion in an
application is multiplied by the standard
weight accorded to that criterion in
§347.31, §347.32, or § 347.33 as
appropriate.

(d) The final score for each
application is determined by totaling the
scores computed for each criterion.

(e) The maximum score for each
application is 100 points.

(Authority: 29 U.S.C. 2251)

§347.31 Whatselection criteria are used
to evaluate applications for technology
training projects under Oils program?
The Secretary reviews each
application for a model technology

training project award to determine the
degree to which—

(a) Importance and significance of
proposed activity (Weight: 3; Total
Points: 15). (1) The project responds
adequately to all of the requirements of
the announced priority, if any;

(2) The proposed activity addresses a
significant need in the provision of
technology-related training, and the
development, dissemination, and
evaluation of curricula, materials, and
methods used to train individuals with
disabilities, their families, and the
professionals who work with persons
with disabilities; and

(3) The proposed project is likely to
result in new, improved, and useful
techniques for training individuals about
assistive technology services, devices,
and information resources;

(b) Plan ofactivities (Weight: 4; Total
Points: 20). (1) Indicates a likelihood that
the proposed activities will accomplish
the goals and objectives of the project;

(2) Is based on a sound conceptual
and instructional model;

(3) Uses appropriate materials and
populations;

(4) Provides appropriate review of
literature and related activities and
indicates a familiarity with state-of-the-
art in assistive technology services,
devices, and information; and

(5) Uses appropriate methodology for
measurement and analysis of the
effectiveness of the training program;

() Inclusion ofindividuals with
disabilities and theirfamilies or
representatives (Weight: 4; Total Points:
20). (1) In the development of the
project, including the assessment of
problems and needs;

(2) In the establishment of goals and
objectives for the project;

(3) In the planning and
implementation of the functions and
activities to be carried out under the
project grant;

(4) In the evaluation of activities
under the grant and the assessment of
the training program; and

(5) In the dissemination of training
models and curricula;

(d) Managementplan (Weight: 4;
Total Points; 20). (1) Includes an
adequate number of staff qualified by
training and experience to implement
the proposed activities;

(2) Appropriately manages and
accounts for the fiscal resources of the
project;

(3) Details internal procedures for the
management of the resources under the
grant, including specification of
responsibilities and administrative
authority, and provisions for internal
monitoring of progress;
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(4) Includes realistic timelines for the
implementation of project activities so
as to ensure accomplishment of
proposed goals and objectives within
the time period proposed in the
application;

(5) Allots sufficient and appropriate
resources from the grant or other
sources for the accomplishment of the
proposed project activities; and

(6) Details resources, experience, and
capabilities of the institution or
organization to accomplish the goals
and objectives proposed in the
application;

(e) Dissemination plan (Weight: 2;
Total Points: 10). (1) Provides for the
dissemination Offindings and the
documentation Of the project for
replication purposes;

(2) Provides indications that the model
curricula, training programs, and
informational materials, if successful,
are likely to be replicable in other
settings involving training in the use of
technology-related assistance;

(3) Indicates with appropriate analysis
and support the potential for program
expansion, enhancement, and
replication of any special strategies or
materials developed; and

(4) Provides mechanisms to assure the
likely adoption and use of the curricula;

(f) Evaluation plan (weight: 3; Total
Points: 15). (1) Specifies adequate
indicators OTaccomplishment for each of
the goals and objectives;

(2) Specifies appropriate measures to
be used and the data elements needed
for these measures;

(3) Specifies appropriate and feasible
data sources and data collection
methods;

(4) Specifies appropriate methods of
data analysis that are likely to yield
objective and meaningful evaluation
results; and

(5) Allocates sufficient resources
including personnel, funds, and
administrative priority, to the
evaluation.

(Authority: 29 U.S.C. 2201-2271)

§347.32 Whatselection criteria are used
to evaluate applications for technology
career development projects under this
program?

The Secretary reviews each
application for a technology career
developmentproject award to determine
the degree to which—

(a) Importance and significance of
proposed activities (Weight: 3; Total
Points: 15). (Ij The project responds
adequately to all of the requirementsof
the announced priority, if any;

(2) The applicant proposes to develop
or provide career training in an
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assistive-technology-related discipline
or in an area of study in which there is a
shortage of qualified and trained
personnel, or to provide training to a
trainee population in which there is a
need for more qualified personnel; and

(3  The proposed project is likely to
result in new, improved and useful
programs for preparing personnel for
careers relating to the provision of
technology-related assistance for
persons with disabilities;

(b) Plan ofactivities (Weight: 4; Total
Points: 20). (1) Indicates a likelihood that
the proposed activities will accomplish
the goals and objectives of the project;

(2) Is based on a sound conceptual
and instructional model;

(3) Uses appropriate materials and
Dopulations; and

(4) Provides appropriate review of
literature and related activities and
indicates a familiarity with state-of-the-
art in assistive technology, services,
information, and related studies.

() Inclusion ofindividuals with
disabilities and theirfamilies or
representatives (Weight: 4; Total Points:
20). (2) In the development of the
project, including the assessment of
problems and needs;

(@ In the establishment of goals and
objectives for the project;

(3 In the planning and
implementation of the functions and
activities to be carried out under the
project grant;

(@) In the evaluation of activities
under the grant and the assessment of
the demonstration model; and

(5) In the dissemination of project
findings and of replicable models;

(d) Managementplan (Weight: 4;
Total Points: 20). (1) Includes an
adequate number of staff qualified by
training and experience to implement
the proposed activities;

(2) Appropriately manages and
accounts for the fiscal resources of the
project;

(3) Details internal procedures for the
management of the resources under the
grant, including specification of
responsibilities and administrative
authority, and provisions for internal
monitoring of progress;

(@) Includes realistic timelines for the
implementation of project activities so
as to ensure accomplishment of
proposed goals and objectives within
the time period proposed in the
application;

(5) Allots sufficient and appropriate
resources from the grant or other
sources for the accomplishment of the
proposed project activities; and

(6) Details resources experience, and
capabilities of the institution to

accomplish the goals and objectives
proposed in the application;

(e) Disseminationplan (Weight: 2;
Total Points: 10). (1) Provides for the
dissemination of findings and the
documentation of the project for
replication purposes;

(2) Provides indications that the
model, if successful, is likely to be
replicable in other settings involving
training for careers in the provision of
assistive technology services to persons
with disabilities;

(3) Indicates with appropriate analysis
and support the potential for program
expansion, enhancement, and
replication of any special strategies or
materials developed; and

(4) Provides mechanisms to assure the
likely adoption and use of the curricula;

f) Evaluation plan (Weight: 3; Total
Points: 15). (1) Specifies adequate
indicators of accomplisment for each of
the goals and objectives;

(2) Specifies appropriate measures to
be used and the data elements needed
for these measures;

(3) Specifies appropriate and feasible
data sources and data collection
methods;

(4) Specifies appropriate methods of
data analysis that are likely to yield
objective and meaningful evaluation
results; and

(5) Allocates sufficient resources
including personnel, funds, and
administrative priority, to the
evaluation.

(Authority: 29 U.S.C. 2201-2271)

8§ 347.33 What selection criteria are used
to evaluate applications for public
awareness projects under this program?

The Secretary reviews each
application for a public awareness
project award to determine the degree to
which—

(a) Importance and significance of
proposed activities (Weight: 3; Total
Points: 15). (1) The project responds
adequately to all of the requirements of
the announced priority; in any;

(2) The proposed activity addresses a
significant problem not now being
addressed or addresses problems in a
new and different way;

(3) The applicant proposes to carry
out projects that recognize and build
awareness of the importance and
efficacy of assistive technology devices
and assistive technology services for
individuals with disabilities; and

(4) The proposed project is likely to
result in new, improved, and useful
programs for informing individuals
about assistive technology.

(b) Plan ofactivities (Weight: 5; Total
Points: 25). (1) Indicates a likelihood that
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the proposed activities will accomplish
the goals and objectives of the project:

(2) Uses appropriate media and
materials and addresses appropriate
target populations;

(3) Demonstrates a thorough
knowledge of the statute and ofthe
literature and related activities, and
indicates a familiarity with state-of-the-
art in consumer needs, assistive
technology services, information, and
related activities;

(4) Demonstrates familiarity with
needs assessment research as itrelates
to public awareness about assistive
technology services, devices, and
information; and

(5) Indicates an awareness of and
familiarity with various general and
specialized media necessary to achieve
the project's public awareness
objectives;

(c) Inclusion ofindividuals with
disabilities and theirfamilies or
representatives (Weight- 4; Total Points:
20). (1) In the development of the
project, including the assessment of
problems and needs;

(2) In the establishment of goals and
objectives for the project

(3) In the planning and
implementation of the functions and
activities to be carried out under the
project grant;

(4) In the evaluation of activities
under the grant and the assessment of
the demonstration model; and

(5) In the dissemination of project
findings and of replicable models;

(d)y Managementplan (Weight 4;
Total Points: 20). (1) Includes an
adequate number of staff qualified by
training and experience to implement
the proposed activities;

(2) Appropriately manages and
accounts for the fiscal resources of the
project;

(3) Details internal procedures for the
management of the resources under the
grant, including specification of
responsibilities and administrative
authority, and provisions for internal
monitoring of progress;

(4) Includes realistic timelines for the
implementation of project activities so
as to ensure accomplishment of
proposed goals and objectives within
the time period proposed in the
application;

(5) Allots sufficient and appropriate
resources from the grant or other
sources for the accomplishment of the
proposed project activities; and

(6) Details resources experience, and
capabilities of the institution or
organization to accomplish the goals
and objectives proposed in the
application;
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(e) Dissemination plan (Weight: 2,
Total Points: 10). (1) Provides for the
dissemination of findings and the
documentation of the project for
replication purposes;

(2) Provides indications that the
model, if successful, is likely to be
replicable or adaptable in other settings
involving the provision of assistive
technology services to persons with
disabilities;

(3) Indicates, with appropriate
analysis and support, the potential for
program expansion, enhancement and
replication of any special strategies or
materials developed; and

(4) Provides mechanisms to assure the
likely adoption and use of the model;

(f) Evaluationplan (Weight: 3, Total
Points: 15). (1) Specifies adequate
indicators of accomplishment for each of
the goals and objectives;

(2) Specifies appropriate measures to
be used and the data elements needed
for these measures;

(3) Specifies appropriate and feasible
data sources and data collection
methods;

(4) Specifies appropriate methods of
data analysis that are likely to yield
objective and meaningful evaluation
results; and

(5) Allocates sufficient resources
including personnel, funds, and

administrative priority, to the
evaluation.

(Authority: 29 U.S.C. 2201-2271)

Subpart E—What Conditions Must Be
Met after an Award?

§347.40 What are the requirements of a
grantee for coordination and information
sharing?

(@  The Secretary may require each
grantee under this program to provide
information, including data about
program activities and results, to—

(1) Grantees under the State Grants
for Technology-Related Assistance for
Individuals with Disabilities Program;

(2) The entity providing technical
assistance to the State Grants for
Technology-Related Assistance for
Individuals with Disabilities program as
prescribed in section 106(b)(1) of the
Act;

(3) Agencies designated by Governors
to make applications under the State
Grants for Technology-Related
Assistance for Individuals with
Disabilities program;

(4) Entities conducting evaluations of
the State Grants for Technology-Related
Assistance for Individuals with
Disabilities program for the Secretary;

(5) The Secretary; and
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(6)  Any other entity designated by the

Secretary.

(b) Grantees receiving assistance
under this program that are located in
States with State Grants for Technology-
Related Assistance for Individuals with
Disabilities shall provide evidence of
their efforts to coordinate activities with
those grantees.

(c) Grantees must share information
on project activities and findings with
any technical assistance and
information network designated by the
Secretary if such a network is
established.

(Authority: 29 U.S.C. 2211-2271)

§347.41 Whatare the reporting
requirements for a grantee?

(a) Each grantee shall submit a copy
of its final report to the National
Rehabilitation Information Center.

(b) Each grantee shall submit to the
Department a copy of any curriculum or
training program that is developed or
implemented, as well as copies of any
media materials, videotapes, audio-
visual materials, scripts, or other
training and public awareness materials
developed under the grant.

(Authority: 29 U.S.C. 2211-2271)

[FR Doc. 91-H 922 Filed 5-20-91; 8:45 am]
BILLING CODE 4000-01-M
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NUCLEAR REGULATORY
COMMISSION

10 CFR Parts 2,19,20,30,31,32,34,
35,39,40,50,61 and 70

RIN 3150-AA38

Standards for Protection Against
Radiation

AGENCY: Nuclear Regulatory
Commission.

ACTION: Final rule.

SUMMARY; The Nuclear Regulatory
Commission (NRC) is revising its
standards for protection against ionizing
radiation. This action is necessary to
incorporate updated scientific
information and to reflect changes in the
basic philosophy of radiation protection.
The revision conforms the Commission’s
regulations to the Presidential Radiation
Protection Guidance to Federal
Agencies for Occupational Exposure
and to recommendations of national and
international radiation protection
organizations.

EFFECTIVE DATE: This regulation
becomes effective on (30 days after
publication in the Federal Register).
However, licensees may defer
implementation of this rule until January
1,1993. The information collection
requirements are not effective until NRC
publishes the OMB Clearance in the
Federal Register (see § 20.1009).
addresses; Copies of documents
relating to the proposed rule published
on January 9,1986 (51 FR1092), or this
document may be examined and copied
for a fee in the Commission’s Public
Document Room at 2120 L Street NW.
(Lower-Level), Washington, DC 20555.
FOR FURTHER INFORMATION CONTACT:
Harold T. Peterson, Jr., Division of
Regulatory Applications, Office of
Nuclear Regulatory Research, U.S.
Nuclear Regulatory Commission,
Washington, DC 20555, Telephone (301)
492-3640.

SUPPLEMENTARY INFORMATION:

I. Introduction
A. Purpose ofthe Revision

The purpose of this amendment to 10
CFR part 20 is to modify the NRC’s
radiation protection standards to reflect
developments in the principles and
scientific knowledge underlying
radiation protection that have occurred
since part 20 was originally issued more
than 30 years ago. These developments
not only include updated scientific
information on radionuclide uptake and
metabolism, but also reflect changes in
the basic philosophy of radiation

protection. Incorporation of these
changes will ensure that part 20
continues to provide adequate
protection of public health and safety.

Itis also the purpose of this final rule
to implement the 1987 Presidential
guidance on occupational radiation
exposure (see section I1.D). The Atomic
Energy Commission (AEC) and the NRG
have followed past Federal radiation
protection guidance, and conformance
with the guidance is viewed by the
Commission as being necessary to
ensure that NRC licensees are using
levels of protection comparable to those
used by Federal agencies.

The AEC and the NRC have generally
followed the basic radiation protection
recommendations of the International
Commission on Radiological Protection
(ICRP) and its U.S. counterpart, the
National Council on Radiation
Protection and Measurements (NCRP),
in formulating basic radiation protection
standards. In 1977, ICRP issued revised
recommendations for a system of
radiation dose limitation. This system,
which was described in ICRP
Publication 26,1introduced a number of
significant modifications to existing
concepts and recommendations of the
ICRP and the NCRP that are now being
incorporated in the NRC regulations. In
particular, this amendment to part 20
puts into practice recommendations
from ICRP Publication 26 and
subsequent ICRP publications. The
Federal radiation protection guidance
signed by the President on January 20,
1987, is also based upon the ICRP 1977
recommendations in ICRP Publication
26.

In adopting the basic tenets of the
ICRP system of dose limitation, the
Nuclear Regulatory Commission
recognizes that, when application of the
dose limits is combined with the
principle of keeping all radiation
exposures “as low as is reasonably
achievable,” the degree of protection
could be significantly greater than from
relying upon the dose limits alone.

B. FundamentalRadiation Protection
Principles

The radiation protection standards in
this final rule are based upon the
assumptions that—

(1)  Within the range of exposure
conditions usually encountered in
radiation work, there is a linear
relationship, without threshold, between
dose and probability of stochastic health

*Recommendations of the International
Commission on Radiological Protection, January 13,
1977, ICRP Publication No. 26 (1977). (Available for
sale from Pergamon Press, Inc., EImsford, NY 10523.)
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effects (such as latent cancer and
genetic effects) occurring:

(2) The severity of each type of
stochastic health effect is independent
of dose; and

(3) Nonstochastic (nonrandom)
radiation-induced health effects can be
prevented by limiting exposures so that
doses are below the thresholds for their
induction.

The first assumption, the linear
nonthreshold dose-effect relationship,
implies that the potential health risk is
proportional to the dose received and
that there is an incremental health risk
associated with even very small doses,
even radiation doses much smaller than
doses received from naturally occurring
radiation sources. These health risks,
such as cancer, are termed stochastic
because they are statistical in nature;
i.e., for a given level of dose, not every
person exposed would exhibit the effect.
The second assumption means that
when a stochastic effect is induced, the
severity of the effect is not related to the
radiation dose received. The third
assumption implies that there are
effects, termed nonstochastic effects, for
which there is an apparent threshold,;
i.e., a dose level below which the effect
is unlikely to occur. An example of a
nonstochastic effect is the formation of
radiation-induced cataracts of the eyes.

The above assumptions are necessary
because it is generally impossible to
determine whether or not there are any
increases in the incidence of disease at
very low doses and low dose rates,
particularly in the range of doses to
members of the general public resulting
from NRC-licensed activities. It is firmly
established, both from animal studies
and human epidemiological studies
(such as those of the radium dial
painters, radiologists, and the atomic
bomb survivors) that there is an
increased incidence of certain cancers
associated with radiation exposure at
high doses and high dose rates.
However, whether these effects occur at
very low doses and, if they occur,
whether their occurrence is linearly
proportional to dose are not firmly
established. This creates considerable
uncertainty in the magnitude of the risk
at low doses and low dose rates. There
is no clear human evidence of radiation-
induced genetic damage to thé children
of irradiated parents. Such effects are
inferred from studies of mice and
nonmammalian species (e.g., fruit flies).

In the absence of convincing evidence
that there is a dose threshold or that low
levels of radiation are beneficial, the
Commission believes that the
assumptions regarding a linear
nonthreshold dose-effect model for
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cancers and genetic effects and the
existence of thresholds only for certain
nonstochastic effects remain
appropriate for formulating radiation
protection standards and planning
radiation protection programs.

C. Background

Standards for radiation protection
were originally issued by the former
AEC in the late 1950s (22 FR 548,
January 29,1957) and republished in
1960. These standards have been
modifed since that time by a series of
amendments relating to specific issues;
however, no complete revision of part 20
has been made since the original
standards were issued.

The NRC issued an advance notice of
proposed rulemaking (ANPRM) in the
Federal Register of March 20~ 1980 (45
FR 18023). This ANPRM requested
comments on possible topics in part 20
that should be revised. The responses
received to this announcement were
considered in the formulation of the
proposed rule.

During the development of this rule,
early comments from licensees, labor
unions, public interest groups, other
Federal agencies, and scientific
organizations were solicited, discussed,
and considered in formulating the
proposed rule. In addition, the NRG staff
has benefited from its participation in
several public meetings held by the
Environmental Protection Agency (EPA)
in connection with the guidance for
occupational radiation exposure. These
amendments to part 20 and the Federal
guidance on occupational exposure
were developed in parallel and are both
based primarily on the ICRP
recommendations. The comments made
in these EPA-sponsored meetings and
those received by EPA on the draft
guidance published by EPA in the
January 23,1981 Federal Register (46 FR
7836) were reviewed by the NRC staff
and considered in preparing the
proposed part 20.

The NRC published the proposed
revision of the 10 CFR part 20 rule in the
Federal Register on January 9,1986 (51
FR 1092). More than 800 sets of public
comments were received on the
proposed revision. The public comments
on the proposed revision were
categorized, analyzed, and taken into
account in developing the final rule. The
principal public comments and the NRC
staff responses to them are discussed in
section VI.

Il. Developments Since the Proposed
Revision Was Issued

A ICRP 1965 Paris Meeting

In March 1985, the International
Commission on Radiological Protection
(ICRP) held a meeting in Paris, France,
to review the work of the various ICRP
task groups and committees. One of the
outcomes of this meeting was an ICRP
statement2 that the ICRP intended the
principal dose limit for members of the
general public to be 1 millisievert (100
millirems) in a year, rather than 5
millisieverts (500 millirems). This
clarification has been taken into account
for the limits adopted for members of
the public in the final rule and is
discussed more fully in the discussion
on proposed § 20.301.

A second recommendation of the
ICRP made at that time concerned the
appropriate quality factor for converting
the absorbed dose from neutrons (in
rads or grays) to a dose equivalent (in
rems or sieverts). The ICRP statement
recommended increasing the quality
factor for high-energy neutrons by a
factor of 2. The quality factor for fast
neutrons, for example, would be
increased from 10 to 20. This change has
the effect of doubling the apparent
biological effectiveness of high-energy
neutrons. For reasons explained in the
discussion of quality factors (see the
discussion of proposed § 20,4), the NRC
has not adopted this recommendation in
this final rule.

B. ICRP 1987 Washington Meeting

The primary focus of the statement
issued by the ICRP following the 1987
meeting X Washington 8was ICRP
Publication No. 48.4 That publication
discussed higher transfer factors for
transport of certain transuranic
elements across the intestinal walls.
These higher fractional absorption
factors have been incorporated in
revisions to the annual limits on intake
(ALlIs) and derived air concentrations
(DACs) in appendix B to §820.1001-
20.2401 of this final rule. The changes
resulting from the use of these revised
factors would not change either the
ingestion or inhalation ALlIs for
plutonium in the oxide or nitrate forms,

*International Commission on Radiological
Protection, “Statement from the 1985 Paris Meeting
of the (ICRP)," British Journal of Radiology, Vol. 58,
page 910; 1985; also Health Physics, 48(8): 828-829
(June 1985).

8International Commission on Radiological
Protection, “ICRP Statement from 1987 Washington
Meeting,” Health Physics 53(3): 335-342 (1987).

4 International Commission on Radiological
Protection, "The Metabolism of Plutonium and
Related Elements,” ICRP Publication No. 48
(Available for sale from Pergamon Press, Inc.,
Elmsford, NY 10523.) (1988).
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but would lower the ALIs for other
compounds or mixtures by a factor of 10.
The transfer factor for the gut transfer of
neptunium was found to be an order of
magnitude lower than the value used in
ICRP-30 and, consequently, the
ingestion ALI can be increased by
almost an order of magnitude. The
transfer factors for americium, curium,
and californium were found to be a
factor of 2 higher than the ICRP-30 value
so the ingestion ALlIs are reduced by a
factor of 2. Parameters applicable to
inhalation ALIs and DACs are less
affected by the new intestinal
absorption factor than the ingestion
ALls as the transfer from the
gastrointestinal (GI) tract to the blood
for these radionuclides is generally far
less significant than transfer from the
lung to the blood.

C. ICRP 1967 Como Meeting

Following its 1987 meeting in Como,
Italy, the ICRP issued a statement 5that
reviewed the existing estimates of the
biological risks of ionizing radiation
and, in particular, the preliminary data
from the reanalysis of the Hiroshima-
Nagasaki atomic bomb followup studies.
Reanalysis of these data indicated that
the risks from gamma radiation are
approximately a factor of 2 higher than
previous estimates for the general
population and are also higher, but by a
smaller factor, for workers. The ICRP
concluded in 1987 that this information
alone was “not considered sufficient at
that time to warrant a change in the
dose limits for occupational exposure
and, for the general population, the
increase in risk indicated by the new
data is not considered to require an
immediate change in the recommended
dose limits, following the reduction by
the ICRP (in 1985) in the principal limit
from 5to 1 mSv in a year (from sources
other than medical and natural
background radiation).” The ICRP also
noted that the potential higher risks
indicated by the reanalysis of the atomic
bomb data should not be a major
consideration as the dose limits should
not be of primary importance in
controlling doses if the principle of
keeping radiation exposures “as low as
is reasonably achievable” is being
practiced. This position has since been
modified by the ICRP 1990 Statement
(see section ILLbelow).

6 International Commission on Radiological
Protection, “Statement from the 1987 Como Meeting
of the [ICRP]," Health Physics, 54(1): 125-132 (1988).
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D. Federal Radiation Protection
Guidance on Occupational Exposure

On January 20,1987, President Reagan
approved revised guidance to Federal
agencies for occupational radiation
protection. This guidance, which was
published in the Federal Register (52 FR
2822; January 27,1987), generally adopts
the philosophy and methodology of ICRP
Publications 28 and 30. The amendments
to part 20 in this final rule were
developed in parallel with the '
development of the guidance. Because of
this parallel development, the proposed
part 20 rule conformed with die draft
Federal guidance available at the time
the proposed part 20rule was written.
However, because of changes made to
both the draft guidance and the draft
part 20 revision, there were a few
differences between the guidance in its,
final published form and the proposed
part 20 revision. As discussed in the
respective sections below, changes to
the proposed rule have been made in
order to implement the final version of
the Federal guidance.

E. NCRP ReportNo. 91

On June 1,1987, the National Council
on Radiation Protection and
Measurements (NCRP) issued a report8
containing updated NCRP
recommendations for radiation
protection limits. These
recommendations replace
recommendations published in 1971. The
majority of these recommendations are
in accord with the 1977
recommendations of the ICRP and,
consequently, were already reflected in
the proposed part 20 rule. There are,
however, several NCRP
recommendations that were not in the
ICRP-26 recommendations. These NCRP
recommendations are:

(1) A general “guideline” that the
cumulative effective dose equivalent to
a worker should not exceed 1 times the
worker’s age in years; Le., 1LXN instead
of the former 5EN—18) formula;

(2) Use of committed effective dose
equivalent for planning purposes and
the use of annual (rather than
committed) doses for post-fmtemal)
exposure control

() A monthly dose limit as well as a
limit on total gestation dose to the
embryo/fetus;

(4) Adoption of a 0.1-rem (1 mSv)
effective doses equivalent limit for
exposure of the general public with the

6National Council on Radiation Protection and
Measurements (NCRP), “Recommendations on
Limits for Exposure to lonizing Radiation.“ NCRP
Report No. 91 (June 1.1987). (Available for sale from
the NCRP, 7910 Woodmont Avenue, suite 800,
Bethesda, MD 20814-3095.)

condition that the “site operator” assess
the total exposure to the most exposed
individual if estimated or measured
exposures exceed 25 percent of this limit
(25 malirems or 0.25 mSv per year);

(5) The use of “reference levels” set
up by die radiation user below the
regulatory limits;

(6) A Negligible Individual Risk Level
of 1 millirem (GOI mSv) per year. This
level isthe v . average annual excess
risk of fatal health effects attributable to
irradication, below which further effort
to reduce radiation exposure to the
individual is unwarranted” (NCRP No,
91, p. 43).

These NCRP recommendations were
issued after publication of the proposed
part 20 rule and, consequently, there has
not been an opportunity for public
comment on them. For this reason, these
NCRP recommendations are not being
adopted in the amendments to part 20
presented m this final rule.

F. The 1988Reportofthe United Nations
Scientific Committee on the Effects of
Atomic Radiation (UNSCEAR-88)

The United Nations Scientific
Committee on the Effects of Atomic
Radiation has analyzed data on the
sources and effects of atomic radiation
and published a series ofreports
containing summaries of the sources of
radiation, the doses received by workers
and members of the general public from
these sources, and an analysis of the
potential health risks from exposure to
ionizing radiation.

The latest report in this series is the
1988 report. The 1988 report7 contains
more recent information on the health
risks of ionizing radiation determined
from a réévaluation of the data on the
survivors of the Hiroshima-Nagasaki
atomic bombings, Based upon these
data, the radiation risk at high doses
and high dose rates is estimated to be
7.1 X 1CT4fatal health effects per rad
(0.071 effects per gray). For estimating
the risk from radiation doses below 100
rads, the UNSCEAR report
recommended that a dose rate reduction
factor be applied to account for the
reduced effectiveness of lower doses
and lower dose rates. This would lead to
an estimated risk of fatality of between
(0.7 to 3.5) X 10“4health effects per rad
for low doses such as those encountered
in routine occupational exposure and
the even lower doses that might be
received by members of the general
public from NRC- (or Agreement State)

7 United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), “Sources, .
Effects and Risks of lonizing Radiation, 1988 Report
to the General Assembly, Sales Section, United
Nations, NY 19017 (1988).
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licensed activities. The fatal cancer risk
value associated with the 1977 ICRP
recommendations,1is 1.25 X 10"4(the
proposed part 20 rule, 51 FR 1102,
January 9,1986) so that the risks as
estimated by the 1988 UNSCEAR report
for low doses are between 1.7 times
lower to 2.8 times higher than the earlier
ICRP estimate. Implications of an
increased risk are discussed in section
ILL

G. The 1988 Reportofthe National
Academy ofSciences’ Committee on the
Biological Effects oflonizing Radiation
(BEIR-IV) 8

The 1988 BEIR-1V report supplements
the 1980 BEIR-I1I report by providing a
more detailed analysis of the risks from
internal alpha-emitting radionuclides to
complement the emphasis of the BEIR-
Il report on gamma and beta radiation.
Revised risk estimates are given for
intakes of radon, radium, polonium,
thorium, uranium, and higher
transuranic elements f&g., plutonium).

Theé radionuclide given the greatest
emphasis in the BEIR-IV report is radon
(radon-222), the gaseous decay product
of radium-226. The radon dose
conversion factor m the BEIR-1V report
for exposure conditions representative
of those of the general public is
consistent with the value used to derive
the airborne effluent concentration limit
for radon-222 in appendix B to
§8§20.1001-20.2401, table 2 of the
amendments of 10 CFR part 20
contained in this final rule.

H. The 1990Reportofthe National
Academy ofSciences’ Committee on the
Biological Effects oflonizing Radiation
(BEIR-V)*

The BEIR-V report is another
comprehensive reevaluation of the
health risks of radiation exposure based
upon the revised dose estimates for the
survivors of the atomic bombings of
Hiroshima and Nagasaki The BEIR-V
report gives risk estimates for leukemia
and non-leukemia (solid cancers) that
are about two to five times higher than
the estimates in the 1980 BEIR-III report.
The BEIR-V report gives the following
factors as the principal reasons for this

8 National Academy of Sciences-National
Research Council, Committee on the Biological
Effects of lonizing Radiation, "Health Risks of
Radon and Other Internally Deposited Alpha-
Emitters. (BEIR-1V),” National Research Council.
National Academy Press, Washington, DC 20418
(1988).

= National Academy of Sciences-National
Research Council, Committee on the Biological
Effects of lonizing Radiation, “Health Effects of
Exposure to Low Levels of lonizing Radiation,
(BEIR-V),” National Research Council, National
Academy Press, Washington, DC 20418 (1990).
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increase: (1) Use of different dose-
response and risk projection models, (2)
revised estimates of the doses to the
individual survivors of the atomic
bombings in Japan, and (3) improved
epidemiological data from additional
years of followup studies since the
BEIR-III report was completed in 1980.

The BEIR-V Committee uses the
linear dose response model and the
relative risk projection model to
extrapolate the fatal tumor risk to future
periods. The relative risk projection
model assumes the risk to be
proportional to the natural cancer
incidence, which generally increases
with age. Because of this dependence on
age, the relative risk model generally
predicts higher future (lifetime) risks
than the absolute risk model which
employs a constant added risk per year
with increasing age. Estimates are given
of the risk as a function of the time since
the exposure occurred and the age and
sex of the exposed person. The BEIR-V
report, like the UNSCEAR-88 report,
indicates that a reduction factor should
be applied to the risk estimates derived
from high doses and dose rates in order
to apply them to low dose and low dose-
rate situations. Although neither the
BEIR-V report nor the UNSCEAR-88
report recommends a specific value for
this factor, both reports indicate that
this factor should be greater than 2
(larger reduction factors would give a
lower risk per unit dose). Assuming a
factor of 2 reduction in die risk
estimates derived from high doses and
high dose rates, BEIR-V would give a
lifetime risk of a radiation-induced
cancer fatality of about 4 X 10"4fatal
cancers/rem (0.04 per sievert) for
workers and 5 X 10~4per rem (0.05 per
sievert) for the general population, the
higher value for the public being
associated with the higher sensitivity
and the longer period of elevated risk
associated with the younger ages
present in the general population. The
values of 5 X 10”4is three times as large
as the recommended value in the 1980
BEIR-III report and four times as large
as the estimate in the 1977ICRP-261
report (see section IL.F).

The BEIR-V report also summarized
the data on the frequency of severe
mental retardation found in the children
of Hiroshima and Nagasaki atomic
bomb survivors. These children were
exposed in utero at gestational ages of
8-15 weeks and the risk of severe
mental retardation during this period is
about 4 x 10~3per rem with a possible
threshold for the effect in the range of 20
to 40 rem. The risk of severe retardation
was less during other gestational ages;
there was no evidence of increased risk

in survivors exposed earlier than 8
weeks or later than 26 weeks after
conception.

The estimates of genetic effects to the
offspring of irradiated individuals
remained similar to those in the 1972
BEIR-1 and 1980 BEIR-III reports. As
radiation-induced inherited
abnormalities have not been observed
directly in humans, estimates of genetic
effects have been based primarily upon
experimental studies with mice. These
studies suggest that it would take a dose
of about 100 rads to double the natural
frequency of genetically transmitted
diseases.

I. ICRP1990Recommendations

On June 22,1990, the International
Commission on Radiological Protection
issued a press release indicating that it
would issue revised recommendations
for radiation protection based upon the
newer studies of radiation risks (such as
those described in sections F, G, and H
above). The press release indicated that
the ICRP would recommend a reduction
in the occupational dose limit from an
equivalent of 5 rems per year to ail
average of 2 rems per year with some
allowance for year-to-year flexibility.
The ICRP dose limit for long-term
exposure of members of the general
public would remain equivalent to the
level adopted in this amendment to part
20, 0.1 rem per year.

The Nuclear Regulatory Commission
does not believe that additional
reductions in the dose limits are
urgently required by the latest radiation
risk estimates. Due to the practice of
maintaining radiation exposures
ALARA (“as low as is reasonably
achievable”), the average radiation dose
to occupationally exposed individuals is
well below the limits in either the
previous or amended part 20 and also
below the limits recommended by the
ICRP. For example, in 1987 about 97
percent of the workers in nuclear power
plants, industrial radiography, reactor
fuel fabrication, and radioisotope
manufacturing, four of the industries
having the highest potential for
occupational radiation exposures,
received annual doses of less than 2
rems, which is the occupational limit
proposed by the ICRP.

As a result of the application of the
ALARA philosophy to effluent release
standards in appendix | to 10 CFR part
50 for nuclear power reactors and EPA’s
40 CFR part 190 for the uranium fuel
cycle, doses from radioactive effluents
from fuel cycle facilities are already
much less than the 0.1 rem per year
standard in this final rule. The 0.1 rem
per year remains as the level
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recommended by the ICRP for protection
of the general public.

Until the final ICRP recommendations
are published, and the need for further
revisions in NRC standards established,
the Commission believes it would be
advisable to proceed with the
promulgation of the proposed dose
limits, rather than deferring the dose
reductions that are already associated
with the amendments to part 20 in this
final rule. The Commission will carefully
review the final recommendations of the
International Commission on
Radiological Protection, the comments
of the scientific community and others
on these recommendations, and the
ICRP response to these comments. In
addition, the Commission staff will
review the recommendations of other
expert bodies, such as the National
Council on Radiation Protection and
Measurements, and participate in the
deliberations of the U.S. Committee on
Interagency Radiation Research and
Policy Coordination and any
interagency task force convened by the
Environmental Protection Agency to
consider revised Federal radiation
guidance. Any future reductions in the
dose limits by the Commission would be
the subject of a future rulemaking
proceeding.

I1l. Issues Being Resolved Separately

As noted in the above discussion,
there are Several areas where the
Commission believes a better scientific
consensus is needed before adopting
values different from those in the
present part 20. There are also several
areas where issues raised in the public
comments (see section VI) are being
resolved in other NRC rulemaking
proceedings because of either their
scope, complexity, or timing. The
following issues are being or will be
resolved in other NRC rulemaking
proceedings:

(1) Establishment of “Below
Regulatory Concern (BRC)” levels
(related to cteminimis levels and a
negligible level of risk). On June 27,1990,
the Commission announced the issuance
of a policy statement on Below
Regulatory Concern, which was
subsequently published in the Federal
Register on July 3,1990 (55 FR 27522).
This policy statement establishes the
framework for the Commission to
formulate rules and licensing decisions
to exempt certain practices involving
small quantities of radioactive materials
from some or all regulatory controls. The
BRC policy statement sets forth criteria
for protection of both individuals
(individual dose criteria) and population
groups (a collective dose criterion).



23364

(2) Limits for decommissioning of
nuclear facilities and for residual
radioactive contamination. This is being
actively pursued by the NRC staff by
developing criteria for residual
contamination of soils and structures,
which are one aspect of the
implementation of die Below Regulatory
Concern policy and are necessary to
fully implement the Commission’s
earlier rulemaking on General
Requirements for Decommissioning
Nuclear Facilities (53 FR 24018, June 27,
1988). The NRC staff is also participating
in an EPA Interagency Task Force on
Residual Radioactivity.

(3) Limits and calculatioRal
procedures for dealing with the “hot
particle” issue (small particles found in
nuclear reactors that, because of their
high activity and small size, produce
high localized doses to skin). The NRC
notes that the National Council on
Radiation Protection and Measurements
(NCRP) has recently issued new
recommendations regarding “hot
particles” in NCRP Report No, 106,
“Limit for Exposure to ‘Hot Particles’ On
the Skin,” December 31*1989. A
modified NRC enforcement policy
statement with regard to the "hot
particle issue" was published in the
Federal Register of July 31,1990 (55 FR
31113). The NCRP report, together with a
forthcoming ICRP report on the
biological effects of skin irradiation and
other technical analyses, will be
considered in a future rulemaking to set
limits for skin irradiation.

(4) Modification of NRC incident
notification requirements. A
modification of the incident notification
requirements was issued for public
comment on May 14,1990 (55 FR 19890).
If this proposal is adopted as a final
rule, it would modify both §§ 20.1-20,601
and the amendments contained in
§§ 20.1001-20.2401.

(5) Publication of a separate rule for
large irradiators, A new part 36 has
been proposed for public comment
(Federal Register of December 4, 1990,
55 FR 50008). The detailed requirements
for irradiators presently in the amended
part 20 (§ 20.1603) wifi eventually be
deleted and replaced by the provisions
incorporated in the new part 3.

There are also additional areas where
the scientific basis is not yet resolved
sufficiently to justify a change from
current practice. These two areas
require better scientific consensus on
the appropriate position: (1) The need
for and impact of a lifetime cumulative
dose limit of 1 rem per year of age and
(2) quality factors, especially for
neutrons, low-energy beta-emitters, and
high-energy gamma photons. These
issues will be reconsidered as

consensus positions are reached by the
scientific community.

IV. Need for Additional Regulatory
Guidance

The Commission recognizes that the
incorporation of many new concepts
into part 20 will require additional
guidance and explanation on their
application to practical problems in
radiation protection. The Commission
also notes the desirability of having
such additional guidance available at
the same time that the final rule is
issued in effective form. However, it
was impractical, both for reasons of
scheduling and availability of resources,
for these guides to be developed
concurrently with part 20. Some of the
regulatory guides being developed or
revised to assist in the implementation
of the amended part 20 are:

(1} Content of Radiation Protection
Programs at Nuclear Power Plants;

(2) Interpretation of Bioassay
Measurements (Draft Regulatory Guide
8.9, Revision 1),

(3) Criteria and Procedures for
Summation of Internal and External
Occupational Doses,

(4) Acceptable Criteria for Planned
Special Exposures and for Satisfying
Documentation Requirements;

(5) Methods and Parameters for
Calculating the Dose to the Embryo/
Fetus;

(6) Instructions for Recording and
Reporting Occupational Radiation
E)xposures (includes NRC Forms 4 and
5).
The Commission has instructed the
staff to have these and other draft
guides published for public comment
early in 1991 and published in final form
by December 31,1991.

V. Implementation and Existing License
Conditions

Section 20.1008 of the amendments to
part 20 in this final rule provides that
NRC licensees must implement the rule
on or before January 1,1993. Until
January 1,1993, applicants seeking new
licenses and holders of existing licenses
have the option of complying with the
new provisions of part 20 in §§ 20.1001-
20.2401 or with the earlier provisions of
part 20 in 8§ 20.1-20.601. Early
implementation may benefit applicants
for new licenses or license renewals as
they could avoid having to adopt and
implement the earlier provisions of part
20 for only a short period of time prior to
the required implementation date of the
final rule. Licensees (or applicants) that
wish to adopt the provisions of this final
rule prior to the required implementation
date should notify either the Director,
Office of Nuclear Reactor Regulation
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(for power and research reactors) or the
Director, Office of Nuclear Material
Safety and Safeguards (for industrial,
academic, and medical licensees, fuel
cycle and waste disposal facilities).

The amendments to part 20 in this
final rule have been incorporated into
the existing 10 CFR part 20 while
retaining the existing requirements.
However, the new requirements have
been renumbered to run from § 20.1001
to §20.2401 in order to satisfy legal
conditions associated with the necessity
of having two sets of requirements on
the same subject in effect at the same
time. The existing part 20 retains its
current section numbers (88 20.1-
20.601). Licensees are required to
comply with either §§ 20.1-20.601
inclusive or with the requirements in
§ 20.1001-20.2401 inclusive, but not both
sets of requirements. Licensees cannot
comply with selected requirements from
both the new rule and the earlier
version, but must comply with the
complete set of requirements in either
8§ 20.1-20.601 or in §8§ 20.1001-20.2401.

The NRC will issue a regulatory guide
that provides the section and paragraph
identifiers in the amendments to part 20
(88 20.1001-20.2401) and the
corresponding sections or paragraphs in
the earlier part 20 (88 20.1-20.601). This
document will be issued shortly after the
publication of this rule and will enable
licensees to locate sections of the
amendments to part 20 that correspond
to sections of the earlier part 20 cited in
license conditions and technical
specifications.

NRC Agreement States each have
regulations compatible with the existing
10 CFR Part 20. Agreement States
normally amend their regulations to
preserve compatibility within three
years after NRC issues final rules. In the
Commission’s view, it is desirable to
minimize the period when different
radiation standards and methods of
determining doses are in effect across
the nation. The States and the public
have had extensive advance knowledge
of die planned revision of part 20.
Consequently, the Commission believes
that the Agreement States must proceed
as quickly as possible to conform to the
amendments to part 20 presented in this
final rule and should require that all
Agreement State licensees comply on or
before January 1,1994. The States are
encouraged to provide the flexibility for
early adoption should licensees so
choose. As just discussed, the
Commission has provided what it
believes is adequate time (until January
1,1993) from publication cf die final rule
before all NRC licensees must comply.
Agreement States, may also wish to
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provide additional time for their
licensees to comply to facilitate
transition and the Commission would
have no objection so long as compliance
is required by January 1,1994.

VI. Summary of Public Comments and
Changes from Proposed Rule

The purpose of this section is to
respond to comments raised on the
proposedrule and to explain and
highlit the changes made to the
proposed rule. This section presents, for
each paragraph or section of the rule,
the principal public comments on the
proposed rule, an NRC staff response to
the comments (where appropriate), and
a summary of the principal changes that
were made to the proposed rule. This
section has been arranged so that it
corresponds to the structure of the
proposed rule. However, the following
text is not intended to create any
additional requirement not already in
the regulatory text.

Subpart A—General Provisions

Proposed Section 20.1 Purpose [Section
20.1001 in This Final Rule]

Final rule: A new sentence was added
to convey the intent of the former § 20.9
in the proposed rule (which has been
removed) that the regulations in Part 20
should not hinder a licensee’s actions to
protect health and safety in the event of
an emergency. It is the Commission’s
intent that the regulations be observed
to the extent practicable during
emergencies, but that conformance with
the regulations should not hinder any
actions that are necessary to protect
public health and safety such as
lifesaving or maintaining confinement of
radioactive materials.

In this regard, the Commission notes
that the Federal guidance on
occupational radiation protection states
that those dose standards only apply to
normal operating conditions. The
Commission believes that the dose
limits for normal operation should
remain the primary guidelines in
emergencies. However, the Commission
also recognizes that, in an emergency,
operations that do not conform to the
regulations may have to be carried out
to achieve the high-priority tasks of
worker, public, and facility protection.
The purpose of the addition to this
section is to assure licensees that their
first priority should be to carry outthose
actions that are necessary to protect
workers and the public from radiation
exposure, to perform lifesaving
activities, to prevent or limit the spread
of radioactive contamination or the
release of radioactive materials to the
environment, and to preserve an
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adequate margin of safety. In evaluating
any ensuing violations and their
severity, the Commission will consider
on * case-by-case basis any extenuating
circumstances.

Proposed Section 20.2 Scope [Section
20.4002in This Final Rule]

Finalrule: The statement of scope
remains essentially the same as in the
proposed rule except that "background
radiation” has replaced "natural
background." This change was made to
include residual global fallout and
ambient radon levels within the
definition of "background.”

Proposed Section 20.3 Definitions
[Section 20.1003 in This Final Rule]

General: Because of the large number
of comments that dealt primarily with
wording changes or that questioned the
need for or the use of particular
definition, the individual comments will
not be discussed separately. However,
these comments did result in substantial
revisions to many of the definitions that
appeared in the proposed rule. Those

definitions that were added, modified, or

deleted as a result of the public
comments are listed below.

Comment: Differentiation among
different kinds of dose equivalents. The
potential for confusion among different
dose equivalents was noted.
Comnrenters noted that effective dose
equivalents, committed effective dose
equivalents, and doses to the lens of
eye, skin, or extremities were all
expressed in units of rems or sieverts
and may be difficult to distinguish from
one another.

Response: In the final rule the NRC
staffiias applied unique names for these
previously undesignated quantities
including: eye dose equivalent, shallow-
dose equivalent (skin), shallow-dose
equivalent (extremities), and total
effective dose equivalent. The ICRP did
not give these quantities specific names.
The use ofcharacteristic names is
intended to reduce confusion in using
these units. In this regard, it should be
noted that the licensee is required to
designate, ina clear and unambiguous
manner, the quantities that are being
recorded (see §20.2101(b)).

Final rule: All the important
definitions have been collected into one
section, §20.1003 Definitions. Unlike the
proposed rule, which employed groups
of related terms (“Area Terms,” "Dose
Terms,"” “Monitoring Terms,” eta), all of
the definitions in the amended rule are
listed in strict alphabetical order. This
organization also avoids the presence of
"local definitions” that appear only in a
specific section of the regulation.
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1. New Terms. The following
definitions have been added to the final
rule. These definitions have been added
to clarify the meaning of the terms:

a. "Activity”
b. “Background radiation”
c. “Derived air concentration-hours”

("DAC-hours")

d. "Dosimetry processor”

e. "Entrance or access point”

f. "Generally applicable environmental
standard”

. “Individual monitoring device"

. “Quality factor"

“Sanitary sewerage"

"Total effective dose equivalent

(TEDE)."

2. Revised Definitions. The following
definitions have been revised or
modified from the definition used in the
proposed rule:

a. “Absorbed dose”

b. "Annual limit on .intake"

c. "Class”

d. “Committed dose equivalent"

e. "Committed effective dose
equivalent”

f. "Derived air concentration"

g. “Dose equivalent”

h. "Effective dose equivalent”

i. "Embryo/fetus”

j. "Eye dose equivalent”

k. “Member of the public”

I. "Nonstonhastic"

. "Person”

. "Planned special exposure"

. “Quarter”

"Survey”

. "Weighting factor"

"Working level”

"Year"

3. Definitions and terms deleted. Two
definitions were deleted because the
terms no longer appear in the rule:
“Collective effective dose equivalent"”
and “Roentgen.” “Natural background”
has been replaced by "Background
radiation.”

Proposed Section 29.4  Units of
Radiation Dose [Section 20.1004 in This
Final Rule]

Comment Choice of the system of
units. Several commenters expressed a
preference for retaining the older
"special” units (the curie, Tad, and rem)
rather than allowing the use of the
newer Sl units. Reasons cited for
retaining the older system included:
present widespread use and licensee
familiarity, potential for
misunderstandings with the newer units,
the need for worker retraining
(particularly while learning the new
ICRP system of dose limitation), and the
costs associated with changing
recordkeeping systems. A smaller

——oQ
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number of commenters favored changing
over to the Sl units: becquerels, grays,
and sieverts.

Response: Although both the “special
units” and the Sl units appear in the text
of part 20 (to increase the familiarity of
licensees with the Sl units), the
Commission has decided that adoption
of the Sl units at this time is not
necessary. The Commission recognizes
that the new terms and methodological
approaches in the amendments to part
20 are complex and that imposition of
the Sl system of units on top of this
complexity would further increase the
potential for confusion. Consequently, at
the present time, the recordkeeping,
reporting, and notification requirements
require the use of the “special units,” the
rad, the rem, and the curie. However, as
the national move to metrication
continues, as anticipated in section 5164
of the Omnibus Trade and
Competitiveness Act of 1988 (Pub. L.
100-418), at some later time there may
be amendments to part 20 that would
require the use of Sl units only
(becquerels, grays, and sieverts).

Finalrule: The amendments to part 20
in this final rule include the
International System of Units (Sl units)
for distance, area, and volume. The
older “special units” are retained for
licensee use in records or reports, i.e.r-
activity (curie), absorbed dose (rad), and
dose equivalent (rem).

Comment Quality factors for
neutrons. The quality factor is the
conversion factor between the absorbed
dose (rads) and the dose equivalent
(rems). Several publications 10 Ita
have recommended changes in neutron
quality factors that are a factor of 2
higher than those in proposed part 20.
These changes would raise the quality
factor for fast neutrons from 10 to 20.

Response: Increases in the quality
factor for neutrons are suggested by
some animal experimental data on the
relative biological effectiveness (RBE) of
neutrons. However, there appears to be
considerable uncertainty as to whether
the data actually demonstrate an
increase in the hazard of neutrons.
Because the RBE is defined as a ratio of
doses to produce equivalent biological
effects, it is not clear whether the

10 International Commission on Radiological
Units and Measurements, “The Quality Factor in
Radiation Protection,” ICRU Report No. 40 (1986).
(Available for sale from ICRU Publications, 7910
Woodmont Avenue, suite 800, Bethesda, MD 20814-
3095.)

11 International Commission on Radiological
Protection, "Data for Use in Protection Against
External Radiation,” ICPR Publication No. 51 ;
(January 1988). (Available for sale from Pergamon
Press, Inc., ElImsford, NY 10523.)

1*=See footnotes 2, 3, and 4.
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apparent increase in the neutron RBE is
due to the increased effectiveness of
neutrons or whether it actually results
from the decreased effectiveness of the
reference gamma radiation at low doses.

Finalrule: The NRC has decided not
to revise the neutron quality factor at
this time but to defer any change until
there is greater scientific consensus on
the most appropriate value. A major
consideration underlying this decision is
that neutron exposures at most NRC-
licensed facilities are currently small
and the potential increase of a factor of
2would nothave a major health or
regulatory impact.

The decision to defer any change is
consistent with recommendations of the
Committee on Interagency Radiation
Research and Policy Coordination
(CIRRPC) of the Office of Science and
Technology Policy that there should not
be a revision of the value of the neutron
quality factor at this time without more
study. This position is also reflected in
papers from the United Kingdom
National Radiological Protection Board
(UKNRPB) 12 and a statement of the
neutron quality factor from the British
Committee on Radiation Units and
Measurements.13

Comment Table of neutron quality
factors. Several commenters questioned
the accuracy and timeliness of the table
of neutron quality factors and fluence
rates (to give dose equivalents of 1 rem)
that appeared in the proposed rule.
Some commenters suggested that there
were more appropriate tables published
by the NCRP or ICRP.

Response: The tables in the proposed
and amended rules were taken from
NCRP Report No. 38 14 and are
appropriate for the neutron dose
equivalent at a soft tissue depth of 1
centimeter (which is the depth specified
for the determination of the deep dose
equivalent). There are newer tables from
the ICRP, but these tables incorporate
the factor of 2 increase in the neutron
quality factor. (See the preceding
discussion of the neutron quality factor.)

13J.A. Dennis, “The Relative Biological
Effectiveness of Neutron Radiation and Its
Implications for Quality Factor and Dose
Limitation,” Nuclear Energy 20(2). 133-149 (1987)1

13 British Committee on Radiation Units and
Measurements (BCRU), “Memorandum from the
BCRU: Effective Quality Factor for Neutrons,”
Physics in Medicine and Biology 31 (7):797-799
(1986).

14 National Council on Radiation Protection and
Measurements, “Protection Against Neutron
Radiation,” NCRP Report No. 38 (January 1971).
(Available for sale from the NCRP, 7910 Woodmont
Avenue, suite 800, Bethesda, MD 20814-3095.)

SubpartB—Radiation Protection
Programs

Proposed Section 20.102 “As Low As Is
Reasonably Achievable” (ALARA)
[Section 20.1101 Radiation Protection
Programs in This Final Rule]

Comment: The concept of ALARA isa
philosophical principle of radiation
protection and, as such, it should not be
made into a regulatory requirement. A
primary objection to changing the status
of ALARA from the hortatory suggestion
in § 20.1(c) of 8§ 20.1-20.601 (“licensees
should”) to a mandatory requirement
("licensees shall”) in proposed § 20.102
is that there are no guidelines (except
for light-water-reactor (LWR) effluents)
as to what constitutes ALARA. Because
of the subjective nature of an "ALARA
level,” there are problems in the
retrospective evaluation of licensee
performance by NRC inspectors and, at
least in one case, interpretations by the
courts concerning whether the levels
achieved were truly “as low as is
reasonably achievable.”

Response: There were a number of
comments that expressed similar
concerns regarding the proposed
implementation of “ALARA.” The
emphasis on ALARA actions has been
revised from detailed requirements to
document all ALARA actions to a
requirement to have a radiation
protection program that includes
measures to keep doses and intakes “as
low as is reasonably achievable.” This
shift is to emphasize that the ALARA
concept is intended to be an operating
principle rather than an absolute
minimization of exposures.

Comment: Any requirement for
ALARA should include a lower bound.
Many commenters felt that there should
be a “floor” for ALARA.

Response: The Commission agrees
that there would be advantages to
establishing such a “floor,” below which
efforts to further reduce doses would not
be necessary. An NRC policy statement
on “Below Regulatory Concern” was
announced on June 27,1990, and
published in the Federal Register on July
3,1990 (55FR 27522). The Below
Regulatory Concern levels in that policy
statement delineate criteria below
which additional licensee actions to
further reduce doses would not be
required. Specific rulemaking actions
will be carried out to define operational
thresholds for particular classes of
activities such as disposal of very low-
level contaminated materials. The BRC
policy statement provides a framework
for evaluating these case-specific
actions. (See also discussion on
proposed §20.304.)
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Comment: Compliance with “ALARA-
based" standards should constitute
being ALARA. Several commenters
supported the statement in the proposed
part 20 (20.102(b)) that compliance with
EPA’s 40 CFR part 190 and with
appendix 1to 10 CFR part 50 should
constitute de facto compliance with the
requirement to keep LWR effluents
ALARA. Environmental Protection
Agency (EPA) comments did not support
this view.

Response: Appendix | to 10CFR part
50defines ALARA levels of radioactive
materials in LWR effluents. If the design
objectives of appendix | are met, it
constitutes a demonstration that the
effluents are ALARA and no additional
effort is required to reduce the effluent
levels. Although the EPA interprets 40
CFRpart 190 as an “ALARA-based”
standard, it also believes that 40 CFR
part 190 constitutes an upper bound, not
a lower bound, to ALARA efforts.15
Consequently, compliance with 40 CFR
part 190 is not in itself sufficient to
demonstrate that releases and doses are
ALARA.

As appendix | to part 50 defines
ALARA design objectives that
constitute ALARA effluent levels,
meeting these levels is sufficient to
demonstrate ALARA effluent releases.
In order for light-water reactors to
demonstrate that doses from both
effluents and direct radiation are
ALARA, itisnecessary to demonstrate
that effluents meet the design objectives
of appendix 1to 10 CFR part 50, that
direct radiation from onsite sources
(gamma radiation from external
radwaste tanks and turbines (“turbine
shine™))is also ALARA, and the total
dose to any member of the public is
within the numerical standardsin 40
CFR part 19a Meeting these conditions
will constitute sufficient evidence that
offsite doses from LWRs are ALARA
and in conformance with both appendix
I and 40 CFR part 190.

Comment: The NRC should establish
“reference levels™ in its rules. One
commenter thought that the NRC should
have “reference levels” for licensee
action m part 20.

Response: The Commission recognizes
that licensees generally establish their
own lower “reference levels" in order to
keep from reaching and exceeding the

**Letter of January 7,1986, from Sheldon Meyers,
Director, Office of Radiation Programs, Office of Air
and Radiation, U.S. Environmental Protection
Agency, to Robert B. Minogue, Director, Office of
Nuclear Regulatory Research, U S. Nuclear
Regulatory Commission. (This letter is reproduced
as enclosure B to the comments of the
Environmental Protection Agency on die 10 CFR
part 20 revision (Docket PR-19,20, 30 etalL, SOFR
51992, Comment # 769).)
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Commission’s formal dose limits. Based
upon the public comments on the
reference level for exposure of members
of the public, which was in the proposed
| 20.303, this approach would not be
favored by a majority of licensees.
Several commenters viewed the
reference level for the dose to members
of the public as being applied exactly as
if it were a limit Consequently, if the
NRC were to specify generic reference
levels for licensee action, the impact
might be similar to lowering the
magnitude of the dose limits. The
Commission believes that the use of the
ALARA philosophy is a preferable
means to keep exposures well below the
limits established by the Commission.

Finalrule. The final rule establishes a
requirement for all licensees to have a
radiation protection program that
includes provisions for keeping
radiation doses ALARA. It is expressly
intended that the level of this program
and efforts to document it are
commensurate with the size of the
licensed facility and the potential
hazards from radiation exposure and the
intake of radioactive materials.

The requirement for a radiation
protection program is not new; ft was
discussed in the proposed rule (under
ALARA) and is consistent with
requirements in part 33 {88 33.13, 33.14,
and 33.15), part 34 (§ 34.11), part 35
(88 35.20-35.31), and part 40 (§ 40.32) of
the NRC regulations, with the
information requested in chapter 12 of
Regulatory Guide 1.70, “Standard
Format and Content of Safety Analysis
Reports for Nuclear Power Plants," and
with the conditions in most licenses
issued by the Commission. The extent of
this program and requirements for
written records and procedures for
operating the program are intended to
be commensurate with the scope and
potential hazards associated with the
licensee’s activities. The Commission
recognizes the need to provide guidance
on the scopes of radiation protection
programs and such guidance will be
prepared in the form of regulatory
guides.

The Commission continues to
emphasize the importance of the
ALARA concept to an adequate
radiation protection program. In order to
strengthen this concept, the Commission
has adopted a requirement that all
licensees include provisions for
maintaining radiation doses and intakes
of radioactive materials as low as is
reasonably achievable as part of their
radiation protection programs.
Compliance with this requirement will
be judged on whether the licensee has
incorporated measures to track and, if
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necessary, to reduce exposures and not
whether exposures and doses represent
an absolute minimum or whether the
licensee has used all possible methods
to reduce exposures. This shift in
emphasis should reduce potential
problems of retrospective evaluation of
licensee performance under admittedly
subjective criteria. However, the
licensee should be able to demonstrate
that periodic reviews of performance
have been made and that efforts have
been made to achieve ALARA. As noted
above, the level of effort expended on
the radiation protection programs
should Teflect the magnitude of the
potential exposures, both the magnitude
of average and maximum individual
doses and, in facilities with large
numbers of employees, collective
(population) doses. A nuclear power
reactor licensee would be expected to
have a considerably larger program than
a licensee with only small sealed
sources.

The Commission has not adopted a
requirement that a numerical cost-
benefit analysis (optimization analysis)
be used to demonstrate ALARA The
quantitative approach is useful for those
situations where both costs and benefits
(dose reduction) can be quantitated,
such as in shielding design or analysis of
decontamination methods. The
Commission encourages licensees to
employ quantified analyses to define
ALARA, but their use is not required.
Onereason for this is that many ALARA
procedures simply reflect sound
operating practice and do not lend
themselves to a numerical analysis.
Another reason is that cost-benefit
analyses could have a cost associated
with obtaining the necessary
information and carrying nut the
analysis that may exceed the monetary
value of the dose reduction. Thus, the
quantitative optimization analysis
would be expected to be used primarily
in situations where both the costs of
control and the resultant benefits were
not only quantifiable, but also
appreciable compared to the cost of
performing the analysis.

Subpart G—Occupational Dose Limits

Proposed Section 20.201 Occupational
Dose Limits for Adults *Section 20.1201
in This Final Rule]

Comment: Elimination of (he 5(N-18)
age-prorated cumulative dose limit and
the adoption of the 5-rem annual
effective dose limit. Most commenters
favored this change noting (hat licensees
have generally succeeded in keeping
doses below 5 rems per year for the past
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few years and, therefore, are already
meeting the new limit.

Comment: Lifetime dose limits. A few
commenters believe that there should be
a limit on the cumulative total dose that
can be received by any individual in a
lifetime.

Response: The Commission _
considered the use of a lifetime dose
limit but rejected it. The EPA had
proposed such a limit (100 rems) in its
proposed Federal Guidance on
Occupational Radiation Exposure (46 FR
7836, January 23,1981) but withdrew it.

If the magnitude of the annual dose is
limited, there is a defacto limitation of
the lifetime dose that can be received.
The Commission believes that such a de
facto lifetime limit is preferable to an
actual cumulative lifetime dose limit
because the cumulative limit could act
to limit employability. This, in turn,
raises questions concerning the right of
an individual to pursue employment in a
chosen profession. If an individual were
to deplete the “dose bank” provided by
a lifetime dose limit, it might be difficult
to obtain future employment using
ionizing radiation.

Comment: Quarterly dose limit. A
number of commenters noted that the
ICRP system of dose limitation does not
have quarterly or other limits covering
periods less than a year. The public
comments also noted the possibility of
giving rise to two violations for the same
event (i.e., the possibility of exceeding
both the quarterly and annual dose
limits in one event), thereby incurring
two penalties.

Response! The quarterly limit (only for
deep-dose equivalent) had been retained
in the proposed rule as a result of
suggestions received from several
groups during the development of the
rule. The primary protection function of
retaining a quarterly limit was to reduce
the potential for receiving several high
doses within a relatively short period of
time. However, there is not much of a
radiobiological significance between 10
rems (two 5-rem doses) and 6 rems (two
3-rem doses) received in a short time
period. One consideration is the
employability of a worker who has
exceeded the dose limit. A worker who
exceeded the 5-rem annual dose limit
might have to work in a job not
involving radiation for a year (or take
part in a planned special exposure)
instead of only a calendar quarter ifa
quarterly dose was used.

Final rule: In order to maintain
compatibility with the ICRP and to
eliminate the possibility of double
violations, the quarterly limit has not
been kept and only annual limits are
stated.

Comment: Eye dose limit. Some
commenters questioned the 15-rem (0.15-
sievert) eye limit used in the proposed
rule noting that ICRP Publication No. 26
contains a recommended value of 0.3
sieverts (30 rems).

Response: The ICRP recommended a
reduction in the limit for the eye to 0.15
sieverts (15 rems) at their Brighton,
England, meeting in 1980.16 This was
done because the ICRP concluded that,
for a lifetime of occupational exposure
at the former 0.3-sievert (30-rem) limit,
some opacities in the lens of the eye
might be produced that could develop to
the point of causing deterioration of
vision (even without further radiation
exposure). In most situations, the limits
for the deep-dose equivalent and the
shallow-dose equivalent to the skin
should ensure that the eye dose limit is
also met. Consequently, the reduction
from 30 rems to 15 rems is not expected
to have a significant impact on either
health protection or control cost.

Comment: Parameters defining the
shallow-dose equivalent (“skin dose™).
The proposed rule would have
established a dose limit for the skin of
50rems averaged over 10 square
centimeters (10 cm2. There were several
comments concerning the scientific
basis for this area. Some commenters
suggested other surface areas, such as
15cm2 as being better suited to
measurement conditions. Proponents of
the larger areas generally favored these
areas because of their compatibility
with either contamination survey
practices or with the physical size of
survey instrument detector probes.

One set of comments prepared by the
developer of the NRC’s VARSKIN
computer program for skin dose
calculation (comment letter No. 262 in
the NRC Public Document Room)
contains a well-documented discussion
of the selection of an appropriate area
over which to average the skin dose.
These comments conclude that 1 cm2is
a more appropriate area than either 10
cm2or 100 cm2

Response: ICRP Publication 26
contains two recommendations for such
areas: a 100-cm2area and a 1-cm2area,
the larger area being associated with
routine monitoring for skin
contamination and the smaller area
being associated with accident dose
evaluation. After reviewing these
comments and various
recommendations regarding skin dose

18 International Commission on Radiological
Protection. "Statement and Recommendations of the
1980 Brighton Meeting,” Annuals of the ICRP4{V*)
Oxford, England: Pergamon Press (1980). (Available
for sale from Pergamon Press, Inc., Elmsford, NY
10523)
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measurements, the Commission has
decided to use the smaller area of 1 cm2
for routine skin dose evaluations. The 1-
cm2area is consistent with the prior
recommendations in NCRP Report No.
39 17 and ICRP Publication No. 9 18 as
well as the smaller area recommended
in ICRP Publication No. 26.

Within the past several years, there
have been instances where very small
(5-250 ftm) “hot” particles of fuel or
activated corrosion products have been
discovered in reactor facilities, on
workers or their clothing, and, in a few
isolated cases, in workers’ vehicles or
homes. These particles are generally too
large to pose a significant risk from
inhalation, but are capable of producing
intense beta-radiation doses over very
small areas of the skin. The principal
hazard appears to be skin ulceration if
the particles remain localized on the
skin surface. The primary uncertainty
associated with evaluating the hazard of
these small particles is determining the
skin area or tissue volume to which the
dose is to be computed (or even whether
“dose” is the most appropriate indicator
of the hazard). The NRC requested the
National Council on Radiation
Protection and Measurements (NCRP) to
look into the hot particle issue and make
recommendations. The NCRP’s
recommendations have been published
in NCRP Report No. 106 19 and use a
criterion based upon the number of
radioactive disintegrations that have
occurred (jxCi-hours) rather than dose.
The NRC staff is reviewing these
recommendations and has issued an
Information Notice on a modified
enforcement policy for hot particles.

Finalrule: The amendments to part 20
in this final rule specify an area of 1 cm2
for skin dose evaluations.

Comment: Effective dose equivalent
for external exposure. The most
prevalent comment concerning the
effective dose equivalent is the
restriction in the proposed rule of the
risk-weighted organ dose “effective
dose” concept to internal doses without

17 National Council on Radiation Protection and
Measurements, “Basic Radiation Protection
Criteria,” NCRP Report No. 39 (January 15,1971),
page 79, paragraph 207. (Available for sale from the
NCRP, 7910 Woodmont Avenue, suite 800, Bethesda,
MD 20814-3095.)

18 International Commission on Radiological
Protection, “Recommendations of the International
Commission on Radiological Protection (adopted
September 17,1985),” ICRP Publication No. 9 (1966),
page 6, paragraph 28. (Available for sale from
Pergamon Press, Inc., EImsford, NY 10523.)

19 National Council on Radiation Protection and
Measurements, “Limit for Exposure to ‘Hot
Particles' on the Skin,” NCRP Report No. 106
(December 31,1989). (Available for sale from the
NCRP, 7910 Woodmont Avenue, suite 800, Bether Ja
MD 20814-3095.)
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permitting a similar approach to be
employed for external doses. There
were several comments that noted the
desirability of using organ weighting
factors for external doses.

Response: The ICRP and NCRP
recommendations and the 1987 Federal
guidance on occupational radiation
exposure in principle permit the use of
external weighting factors. However,
none of the principal standard-setting
organizations has included specific
recommendations for the use of
weighting factors for external dose.

The application of weighting factors
also entails calculation of organ doses
instead of whole-body doses from
external radiation. One component of
this calculation is estimation of the
attenuation of the radiation as a
function of the depth of the organ in the
body. There are practical problems in
the determination of the type and
energies of the radiation involved and of
the orientation of the individual with
respect to the source of the radiation
that have to be considered in making
such calculations. Therefore, application
of weighting factors for external
exposures will be evaluated on a case-
by-case basis until more guidance and
additional weighting factors (such as for
the head and the extremities) are
recommended.

Final rule: External doses to the head,
trunk (including male gonads), arms
above the elbow, or legs above the knee
are to be treated as whole-body doses.
For the purpose of weighting the
external whole-body dose (for adding it
to the internal dose), a single weighting
factor, wT= 1.0, has been specified. The
use of other weighting factors for
external exposure may be approved on
a case-by-case basis upon request to the
NRC.

Comipent: Allowance for exposure
after limits are exceeded. Commenters
noted that allowance of an additional 1
rem per quarter dose limit for a worker
who had already exceeded the 5-rem
annual limit might be counterproductive.
Workers who remain under the annual
limit, and whose dose was X rems,
would be constrained to receive (5 —X)
rems, whereas workers who received
more than 5rems in the first quarter
could be allowed an additional 4 rems (1
rem in each of the four quarters). One
commenter suggested that this could
provide an incentive for individuals who
are approaching the dose limit to
deliberately exceed the limit and
thereby protect their employability by
taking advantage of the extra dose
allowance available to those who have
exceeded the limits. Another commenter
believed that such a blanket
authorization to exceed the limits was

inappropriate and preferred prior NRC
review of the use of these extra doses on
a case-by-case basis.

Response: The purpose of the dose
allowance was to protect the worker’s
employability after having received a
dose above the dose limits. Although
intentionally getting additional exposure
might be in the worker's interest for
employability reasons, such an action
would not be in the worker’s interest
with respect to health protection.
Licensees having workers with critical
skills who are approaching the dose
limits early in the year or workers who
have received an accidental
overexposure should consider use of the
planned special exposure (§ 20.1206) to
permit continued employment

Finalrule: The allowance of an
additional 1 rem per quarter following
an exposure in excess of the limits has
been deleted.

Proposed Section 20.202 Compliance
with Requirements for Summation of
Internal and External Dose [Section
20.1202 in This Final Rule]

Comment: Implementation burden.
Many commenters felt that the burden
of adding external and internal doses
was substantial, particularly as most
licensees would be faced with either
external exposure situations or internal
dose situations, but not both.

Response: The NRC staff disagrees
that there will be a substantial
recordkeeping burden because this
summation will be required only if both
the internal dose and the external dose
are each likely to exceed 10 percent of
the dose limit. Thus, in most situations,
as noted in the comments, only one
component will be required to be
measured and, consequently, summation
of internal and external doses will not
be required.

Finalrule: The requirement remains
that the committed effective dose
equivalent and the deep-dose equivalent
should be summed to give the total
effective dose equivalent. However, this
summation need only be performed if
both components are required to be
monitored (i.e., exceed 10% of an
applicable dose limit). If the summation
of doses is not required, then the limit
applies to the component (internal or
external) that is measured. The NRC is
planning to issue additional guidance in
the form of a regulatory guide. This
guide will be on procedures to be used
in estimating committed effective dose
equivalents and deep-dose equivalents
and guidance on when internal and
external doses have to be summed.

Comment: Use of individual metabolic
ordosimetrie data. Several commenters
thought that the proposed rule required
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the use of specific metabolic and
dosimetric parameters for the exposed
individual. One commenter also thought
that the use of such parameters would
“invalidate the stochastic approach of
the regulation, which presumes that the
effects of radiation exposure at these
levels are statistical in nature.”

Response; It was not intended that
licensees would be required to collect
and use specific metabolic or dosimetric
information on exposed individuals for
use in dose assessments. The intent was
to permit the use of personal data for
dose assessment when such data were
available. The use of parameters that
are more appropriate for a particular
exposed individual than those assumed
for the “Reference Man” should improve
the accuracy of the dose estimate for
that individual. This is unrelated to the
concept of stochastic health effects.

The statistical nature of the potential
stochastic effects of low doses of
ionizing radiation does not require that
the associated dose estimates be based
on Reference Man doses. However, it is
necessary to resort to population-
averaged dose-to-risk conversion factors
as there are no health risk coefficients
available for specific individuals.

(Monitoring thresholds and thresholds
for summation of internal and external
dose—see discussion under proposed
§20.502)

Note: Section 20.1202(c) in this final rule
states that: “The assigned deep-dose
equivalent and shallow-dose equivalent must
be for the part of the body receiving the
highest exposure." This requirement is
intended to apply primarily to situations
where there are steep gradients in the
radiation dose rate, depending upon location
within the facility and spatial orientation of
the worker’s body. For example, good
practice for a worker in a nuclear power
plant who is reaching up into a radioactive
steam generator would be to wear at least
two personnel dosimeters: one to monitor the
extremity dose (worn on the finger or wrist)
and one to monitor the whole-body dose
(worn on the upper arm). For routine
monitoring in relatively homogeneous
radiation fields, special consideration to
identify the actual “highest" exposed area
would not be required.

Proposed Section 20.203 Determination
of External Dose from Airborne
Radioactive Material [Section 20.1203 in
This Final Rule]

Comment: This could be read to
require that the air concentration be
measured at two locations. This section
appears to require that the air
concentration be measured at the
location of the individual and afthe
point of maximum concentration in the
cloud. The regulation should emphasize



23370 Federal Register / Vol

the reliance on personnel dosimeters or
other monitoring devices.

Response andfinalrule: The proposed
rule § 20.203 (section 20.1203 in this final
rule) has been shortened considerably.
The revised section emphasizes the use
of survey instruments and personnel
monitoring devices to evaluate the
external dose. The remaining technical
guidance from this section in the
proposed rule will be incorporated into
a regulatory guide.

Proposed Section 20.204 Determination
of Internal Exposure [Section 20.1204 in
This Final Rule]

Comment" Interim dose calculation
factors and parameters. The portion of
part 20 in §§ 20.1-20.601 was based on
ICRP-2 20 dosimetry and metabolic
models. The amendments to part 20 in
this final rule employ the ICRP-30 21
dose parameters. There was concern
regarding whether the more recent
ICRP-30 parameters should be used,
particularly when the value is to be
compared with the concentration limits
ggsociated with 8§ 20.1-20.601 of part

Response: The NRC is planning to
issue a regulatory guide that will
address the use of bioassay
measurements for determining
compliance with part 20. Appropriate
parameters for calculating organ doses
from radionuclide intakes can be found
in ICRP-30 and its supplements. Dose
factors in Federal Guidance Report
#11 22 are also acceptable for use in
calculating occupational exposures for
compliance with either 8§ 20.1-20.601 or
with 88 20.1001-20.2401, except that the
individual organ dose values must be
used for §8 20.1-20.601. The effective
dose factors can be used for evaluating
compliance with 8§ 20.1001-20.2401, but
cannot be used in evaluating compliance
with §8 20.1-20.601.

The effective dose equivalent factors
in Federal Guidance Report #11 do not
employ a rounding method suggested in
ICRP-30. For this reason, the dose
factors in Report #11 may be slightly

*° International Commission on Radiological
Protection, “Report of Committee Il on Permissible
Dose for Internal Radiation.” ICRP Publication No. 2
(1959). (Available for sale from Pergamon, Press,
Inc., EImsford, NY 10523.)

** International Commission on Radiological
Protection, “Limits for Intakes of Radionuclides by
Workers,” ICRP Publication No. 30. (Available for
sale from Pergamon, Press, Inc, Elmsford, NY
10523.)

22 Environmental Protection Agency, Federal
Guidance Report No. 11, “limiting Values of
Radionuclide Intake and Air Concentration, and
Dose Conversion Factors for Inhalation, Submersion
and Ingestion.” USEPA Report EPA-520/1-88-020
(September 1988). (Available from the USEPA,
Office of Radiation Programs, 401M Street, SW.,
Washington, DC 20460.)

higher (10-20 percent) than the effective
dose factors that correspond to the ALIs
and DACs in both the amended part 20
and Report #11. These dose factors
would be more restrictive (give slightly
higher doses for the same intake) than
dose factors computed using the ICRP-
30 roundoff procedure, but they can be
used for evaluating compliance with
part 20.

Proposed Section 20.205 [Deleted]
Further Provisions—Internal Exposure
Involving Radionuclides With Very Long
Effective Half-Lives

Comment Exemption for long-lived
radionuclides and the use of the
committed dose equivalent concept. The
use of the concept of a “committed dose
equivalent* drew numerous comments.
This approach entails assigning to the
year of intake the future internal dose
(the “committed dose equivalent” over
50years) from radionuclides taken into
the body during that year. The proposed
rule (in § 20.205} allowed an exemption
from the use of committed dose
equivalents for several long-lived
radionuclides.

Many of the commenters objected to
having to assign the future 50-year dose
to a single year. Others suggested that
variable integration periods be allowed
instead of one fixed 50-year value. One
argument offered in support of either of
these positions is that many adult
workers would not normally be
expected to live long enough to accrue
the full 50-year committed dose
equivalent Commenters pointed out that
while pre-exposure controls (such as the
annual limits on intake and the derived
air concentrations) should be based
upon the committed dose equivalent
concept for planning and control, the use
of controls based upon limiting the
annual effective dose equivalent rate
(rather than using the committed dose
equivalent) might be preferable for post-
exposure management following actual
radionuclide intakes.

It was also noted that there were
several additional nuclides that had
similar half-lives and retention
characteristics but were not included in
the proposed exception. Among these
were cobalt, strontium, and americium.
The approach in the proposed rule was
characterized as appearing to place
almost complete emphasis on the
control of the work environment rather
than on the assessment Snd control of
the individual worker.

Response: The concept of dose
commitment is not new; this concept has
been used as die basis for controlling
internal doses since the late 1950s when
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ICRP Publication No. 2 22aand the
present 10 CFR part 20 were published.
However, the term “committed dose
equivalent” applied to future doses from
internal emitters initially appeared in
1977 in ICRP Publication No. 26. 22b

The concentration limits for air and
water in the appendix Bto 8§ 20.1-
20.601 were based upon concentrations
which, if continually inhaled (for air) or
ingested (for water) oyer a 50-year
period, would produce a dose rate in the
“critical organ” in the 50th year that was
numerically equal to the annual organ
dose limit. For certain radionuclides that
slowly approached a constant body
burden, primarily those radionuclides
thathave both long radiological half-
lives andlong biological clearance half-
times, the limiting organ dose rate is not
reached by the 50th year. For shorter-
lived radionuclides and those that are
rapidly removed from the body,
equilibrium may be attained more
rapidly and the limiting annual organ
dose rate could persist over many years.

The limiting dose rate in the 50th year
from a constant intake of a radionuclide
each year over a 50-year period is
numerically equal to the total dose
integrated over the 50-year period from
a single year’s intake of the same
magnitude. Therefore, controlling the
integrated future (“committed”) dose for
each year’s radionuclide intake also
controls the annual dose rate in the 50th
year to be within the dose limit.

It was noted that use of limits to
annual doses in some cases would not
ensure that doses in future years would
be within limits. The example of the
ingrowth of americium-241 from
plutonium-241 was cited in which, even
if the initial annual dose from
plutonium-241 Were within the limit, the
ingrowth of the radiologically more
significant americium-241 would lead to
doses higher than the limits in
subsequent years.

There are only a few radionuclides
that would not attain an equilibrium
level (and a constant annual organ dose
rate) within time periods of less than 50
years. The use of the committed dose
equivalent, rather than controlling
internal dose on the basis of annual
dose, substantially overestimates
annual doses only Tor those
radionuclides that do not reach an
equilibrium level in the body early in the
working lifetime. These radionuclides
are primarily the long-lived
radionuclides for which the exemptions
of 520.205 in the proposed rule were
intended. Radionuclides (such as cobalt-

22*See footnote 20.
** See footnote 1.
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60, strontium-90, and americium-241)
that were easily measured at airborne
concentrations or body burdens below
the DAC and ALLI values were not
included in the list of exempted
radionuclides because an exemption
was not believed to be necessary for
them.

The annual limits on intake and
derived air concentrations are used
mainly for pre-exposure control rather
than post-exposure dose assessment so
that fine-timing these values to specific
ages or adjusting them for factors such
as the length of the period over which
the committed dose is evaluated or to
differences in individual organ sizes (as
were suggested) is not warranted for
occupational dose assessment The use
of age-dependent committed dose
factors as suggested by some
commenters would add needless
complexity to the assessment of internal
doses and cannot be justified on the
basis of the availability of information
on either age-dependent metabolic
parameters or age-dependent
radiobiological risk information.

The use of an annual dose limitation
system, even with a reduction in the
allowable dose limit from 5 rems to 3
rems such as in the proposed § 20.205,
does not provide a limitation on the
lifetime radiation dose or risk equivalent
to that provided by the committed dose
limitation system of this final rule for all
classes of workers. Although long-term
workers would be protected to the same
degree under either the annual or
committed dose systems, short-term or
temporary workers could get somewhat
higher lifetime doses under a dose
limitation system based on limiting only
individual annual dose. Furthermore, it
is neither reasonable nor practical to
expect future employers to take special
measures to control radiation dose to
workers who transfer because a
previous employer, working under
annual organ dose limits, permitted
intakes that would result in future dose
rates that are appreciable fractions of
the allowable dose limits. Such a
practice would not be fair to workers
whose future employability may be
limited because of the additional
restrictions a new employer would have
to put on their exposure, or to future
employers of these workers who may
have to assess internal doses from
residual body burdens of internal
radionuclides in order to show
compliance. The annual dose system
also requires a complex bookkeeping
effort because the annual dose limit for
each worker depends upon the worker’s
pre-existing body burden of radioactive
materials.
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Finalrule: For the reasons discussed
above, the Commission has decided not
to adopt proposed § 20.205 and the
exemptions for certain long-lived
radionuclides for the final rule. The use
of the committed dose equivalent will be
applied uniformly to all radionuclides,
regardless of half-life. The Commission
recognizes that the removal of this
exemption, combined with the lowering
of the airborne concentration limits for
several radionuclides (notably thorium
and uranium), could impact on the
current and fixture facilities that use
these materials. Licensees that are
affected by these changes may request
an extension of the implementation time
in order to make the necessary
modifications to comply with the revised
limits as they relate to long-lived
radionuclides identified in the proposed
8§ 20.205. In addition, licensees should
note the flexibility provided in
§| 20.1001-20.2401 for more accurate
dose assessments to be made that might
show that additional controls were not
required in order to meet the dose limits.
Specifically, §20.1204 allows the use of
actual particle-size distributions and
physicochemical characteristics of
airborne particulates to define a site-
specific derived air concentration to be
used in lieu of the generic values in
appendix B to §8 20.1001-20.2401. Such
adjustments result in the use of more
precise dose estimates because of a
better characterization of the actual
exposure conditions. Although these
adjustments might permit higher
airborne radionuclide concentration
limits to be used, the same degree of
health protection would exist because
the radiation dose (and risk) would
remain the same. This section also
allows for whole-body counting or
bioassay measurements to determine
the behavior of radioactive materials in
the individual and the use of these data
to estimate intakes and calculate
internal doses. A 7-month delay
between a bioassay or retention
measurement and recording of the
associated dose is also permitted in
order to make confirmatory
measurements.

The Commission recognizes that
alternative methods may be identified in
the future that might achieve the same
degree of lifetime risk limitation for both
short-term and long-term workers as the
dose system recommended by the ICRP
and the Radiation Protection Guidance
to Federal Agencies for Occupational
Exposure, and adopted in amendments
to 10 CFR part 20 in this final rule. The
Commission further believes that, to be
acceptable, such alternatives should not
result in an adverse impact on worker
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employability or result in undue
recordkeeping or excessive monitoring
requirements for the future employers of
transferring workers.

Proposed Section 20.206 Planned
Special Exposures [Section 20.1206 in
This Final Rule]

Comment: The use of planned special
exposures could result in lifetime
cumulative doses greater than those
doses formerly permitted under the 5(N
—18) formula. One commenter noted
that the new regulatory scheme,
including planned special exposures,
allowed a higher total lifetime dose than
was permitted using the 5{N —18)
formula. The calculation presumes a
working lifetime of 47 years (starting at
age 18 and ending at age 65). Under the
amendments to part 20 in this final rule,
the lifetime limiting dose would be 260
rems ((5 rems per year) x (47 years) -
5(5 rems) (planned special exposures) =
235 + 25 = 260 rems). Under the 5{N —
18) formula, at age 65 (N = 65), the
cumulative dose would be 5(47) = 235
rems. The comment further noted that
the NCRP recommended (in NCRP
Report No. 91) a cumulative dose limit of
1rem X age; the Department of Energy
has proposed a 100-rem lifetime dose
limit, and the ICRP at its 1984 Stockholm
meeting inferred a goal of 1 rem per
year. Other commenters noted that,
because of the potential lifetime dose
including the planned special exposure,
the claim on 51FR 1121 (Table 5), of the
proposed rule that “Individuals
receiving highest exposure will be
reduced” is unjustified and incorrect.

Response: The analysis of maximum
doses discussed above is overly
simplified because it assumes that there
are individuals who will be exposed at
the allowable dose limit every year of
their working lifetime. Under the old 5(N
—18) formula, the unused portion of the
dose limit (the difference between the
actual dose received and 5 rems)
became part of a “dose bank” that could
be drawn on in later years (at a rate up
to 3rems per quarter or 12 rems per
year). This “dose bank,” which is
inherent in the age-prorated formula of
5(N —18), does not exist with the
straight annual dose limit If the
worker’s exposure is under the 5-rem
annual dose limit there is no way to
recapture the difference for use in future
years. Consequently, the average annual
dose (for the more highly exposed
workers) associated with amendments
to part 20 in this final ride is expected to
be less than under the former rule.

As noted above (see Response under
proposed § 20,201—Occupational Dose
Limits), the Commission considered the
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use of a lifetime dose limit but rejected
it.

CommentrPlanned special exposures
should not be limited to external
exposures but should also be permitted
for internal exposures. Several
commenters noted that it was
inconsistent to treat internal and
external doses as equivalent by
summing them and then restricting
planned special exposures to only
external doses. Commenters also
pointed out that the total effective dose
equivalent (TRUE) could be minimized
in some cases if some external doses
were reduced at the expense of
incurring some internal doses.

Response: The Commission agrees
that restricting the use of planned
special exposures to only external doses
would be inconsistent with the ALARA
principle and the presumed equivalence
of internal and external doses inherent
in the amendments to part 20 in this
final rule. Consequently, the
requirements have been modified so that
internal doses may be included in
planned special exposures in order that
the total dose (TEDE) can be controlled
in keeping with ALARA.

Comment: The annual dose allowed in
a planned special exposure does not
agree with the recommendations of the
ICRP. A few commenters thought that
the allowable annual dose from planned
special exposures should be 10 rems as
stated in the ICRP recommendations.
Other commenters agreed with the
NRC’s modification to reduce the annual
dose for planned special exposures to 5
rems.

Response: The NRC has intentionally
reduced the dose allowed in any year
from a planned special exposure from
the 10-rem value proposed by the ICRP
to 5rems. The lifetime total limit from
planned special exposures of 25 rems
remains the same as the ICRP
recommendation. The Commission
believes that it would be better to
distribute the dose over the lifetime
more evenly than to permit a large
portion of the cumulative dose to be
received within a small period of time.
In this sense it should be recalled that
the planned special exposure is in
addition to the normal dose limits. The
initial ICRP proposal would have
permitted a 15-rem dose in 1 year, 10
rems from planned special exposures
and 5 rems from routine operation.
Under the Part 20 condition, it would be
theoretically possible to get a 10-rem
dose in 1year, 5rems from a planned
special exposure and 5 rems from
routine operation. This is roughly
equivalent to the 12 rems (3 rems/
quarter) that could be received under

the present Part 20 limitations using the
5(N —18) formula.

Comment: Subtraction of emergency
doses. Some commenters suggested that
doses received under emergency
conditions, up to a lifetime total of 25
rems, not be subtracted from the lifetime
allowance for planned special
exposures. It was also suggested that
the employability of the individual might
be jeopardized if the dose “bank” were
depleted.

Response: The NRC has not officially
sanctioned the 25-rem “forgivable”
emergency dose that has been
recommended by some organizations for
a once-in-a-lifetime dose that would not
be counted against an individual’s
lifetime dose. Consequently, all doses
received as result of occupational
exposure must be recorded in an
individual worker’s record.

The Commission believes that
planned special exposures will be used
infrequently so that the lack of a dose
bank for some individuals would not be
a major drawback to their
employability.

Comment: The time period for
notifying exposed individuals of their
dose is too short. A number of
commenters thought that the 15-day
period for notifying exposed individuals
of their exposure from a planned special
exposure was too short. Some
commenters noted that most NRC
reporting requirements provide a 30-day,
not a 15-day, period. Other commenters
suggested that the 15-day period could
give the impression (to the worker) that
an inordinate risk was involved when
that was not the case.

Response: The 15-day period for
notification was intended to be unique
and to further emphasize that “planned
special exposures” were indeed
“special." However, the Commission has
extended the time period for notification
of the individual from 15 days to 30 days
to allow licensees additional time to
estimate internal exposures that are
now permitted in §§ 20.1001-20.2401 of
the amended part 20 rule to be part of a
planned special exposure. The
requirement to notify the NRC (see
§ 20.2204) that a planned special
exposure has taken place is also 30
days.

Comment: Doses received during a
planned special exposure that do not
exceed the dose limits for normal
operation should not have to be
recorded as planned special exposures
or be subtracted from the lifetime
planned special exposure limit. A few
commenters expressed concern that
exposures during planned special
exposures that did not result in doses to
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an individual in excess of the
occupational annual dose limits would
nevertheless have to be reported
separately and subtracted from die
individual’s lifetime allotment for
planned special exposures.

Response: The intent of the planned
special exposure was that it would be
used infrequently in circumstances
where the elimination of the 5(N —18)
lifetime cumulative limit might create a
severe handicap to the licensee’s
operations. Being able to switch doses
between planned special exposures and
routine dose limits would tend to
encourage the use of planned special
exposures as the licensee would have
nothing to lose by using the planned
special exposure. This is contrary to the
Commission’s intent that the planned
special exposures be restricted to
“special” situations. Once a licensee
decides to conduct a planned special
exposure, all of the unique limitations,
reporting, and recordkeeping
requirements are to apply, even if the
doses actually received fall within the
dose limits for routine operations.

Finalrule: The provisions of planned
special exposures have been extended
to include internal exposures, and the
reporting time to the individuals
involved and the NRC have been
changed to 30 days to allow sufficient
time for analysis of internal dose.

Proposed Section 20.207 Occupational
Dose Limits for Minors [Section 20.1207
in This Final Rule]

Comment: Exposure of Minors. One
commenter stated that minors should
not be exposed to radiation because
they do not meet the criteria for
occupational radiation exposure. The
commenter argued that minors are not
trained regarding radiation protection,
do not derive a benefit from
employment, and Would require the
preparation of an NRC Form 4 if they
were workers.

Response: Allowing minors to be
occupationally exposed to radiation is
permitted in § 20.104. All individuals,
including minors, who enter a restricted
area are required (10 CFR 19.12) to be
instructed as to the risks involved.
Minors who are employed receive
salaries and other associated benefits of
employment so that there does not
appear to be a major difference in this
respect from other workers.
Furthermore, licensees are required
under §§ 20.1-20.601 and .under
§§ 20.1001-20.2401 to maintain the same
exposure records for minors as for
adults.

An alternative to this procedure
would be to exclude minors completely
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from radiation-related work. This does
not appear to be desirable as the
monetary, experience, and educational
benefits that may accrue to the minor
appear to outweigh the small
incremental risk involved (Particularly
considering the reduced dose limits
applied to minors). Consequently, no
change has been made from the
proposed rule.

Proposed Section 20.208 Dose to an
Embryo/Fetus [Section 20.1208 in This
Final Rule]

Comment: Biologic basis for lower
dose limits for pregnant women. There
were comments that cited older studies
and recommendations for dose limits for
the embryo/fetus that are considerably
higherthan 0.5 rem. These comments
questioned the biological basis for the
0.5 rem dose limit for the embryo/fetus
in the proposed rule.

Response: The biological effects of
ionizing radiation upon the embryo/
fetus are summarized in Regulatory
Guide 8.13.23 The limit of 0.5 rem during
the entire gestation period is based upon
a recommendation by the NCRP in
1977.24 The International Commission
on Radiological Protection (ICRP-26) 24*
recommended 0.3 times the annual dose
limit or 15mSv (1.5 rems) over the full
gestation period and 5 mSv (0;5 rem) in
the first 2 months of pregnancy. More
detailed information can be found in
publications of the NCRP,24 ICRP,*6
UNSCEAR,2«and the OECD/NEA.27

Finalrule: The limit for the embryo/
fetus of a declared pregnant woman is
0.5rem over the entire gestation period.
There is also an admonition that the
licensee avoid substantial variation
above the average monthly exposure
rate that would comply with the 0.5-rem
limit. These conditions are consistent

23U.S. Nuclear Regulatory Commission.
“Instructions Concerning Prenatal Radiation
Exposure,” Regulatory Guide 8.13, Rev. 2, December
1987.

24 National Council on Radiation Protection and
Measurements, “Review of Radiation Dose Limit for
Embryo and Fetus in Occupationally Exposed
Women," NCRP Report No. 53 (1977). (Available for
sale from the NCRP, 7910 Woodmont Avenue, suite
800, Bethesda, MD 20814-3095.)

241 See footnote 1.

3International Commission on Radiological
Protection, ‘Developmental Effects of Irradiation on
the Brain of the Embryo and Fetus,” Annals of the
ICRP16 4) (1986). (Available for side from
Pergamon, Press, Inc., EImsford, NY 10523.)

28 United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), “Genetic
and Somatic Effects of lonizing Radiation”. Sales
Section, United Nations, NY (1988 particularly
Chapter 10, Biological Effects of Pre-natal
Irradiation.”

27 Organization for Economic Cooperation and
Development/Nuclear Energy Agency, “The
Biological Basis for the Central of Prenatal
Irradiation,” OECD/NEA, Paris. France (1988).

with the Federal guidance on
occupational radiation exposure and
with the recommendations of the NCRP
in NCRP Report No. 91.

Comment: Licensee’s Responsibilities
to Protect the Embryo/Fetus of an
Undeclared Pregnant Woman. Several
commenters raised the question of
whether the licensee had any
responsibility for protecting the embryo/
fetus of an obviously pregnant female
employee who had not formally
declared her pregnancy to the employer.

Response: It is the fundamental
responsibility of the pregnant worker to
decide when or whether she will
formally declare her condition to her
employer. This position is derived from
court rulings concerning a pregnant
woman’s rights regarding termination of
the pregnancy. Having a woman
formally declaring her pregnancy to her
employer derives from legal, not health
protection, considerations. If she
chooses not to declare her pregnancy,
the licensee will not be required under
the Commission’s regulations to limit
her dose to the 0.5-rem limit.

Undeclared pregnantwomen are
protected under the NRC regulations for
all workers. The normal occupational
dose limits would still be in effect and
would have to be complied with, and the
dose would also have to be kept “as low
as is reasonably achievable.” In
addition, as part of her initial
employment, the woman should have
received instructions in radiation
protection (10 CFR 19.12),and she
should have been provided with a copy
of the current version of Regulatory
Guide 8.13.

It might be prudent for a licensee to
remind a pregnant, but undeclared,
worker of the special limit for protection
of the embryo/fetus of a declared
pregnant woman and to provide another
copy of Regulatory Guide 8.13 to her.
However, if the licensee has previously
provided this information to the
employee, it is not a Commission
requirement that it be done again. If the
requirements referred to in the previous
paragraph have been fulfilled, die
licensee will not be cited fora violation
of the Commission’s regulations if the
estimated dose to the embryo/fetus of
an undeclared pregnant woman exceeds
the 0.5-rem limit even if the worker’s
pregnant state seems obvious.

Section 161c. of the Atomic Energy
Act gives NRC the authority to require
such information to be provided by the
worker. However, such a requirement
could be considered to be
discriminatory and an invasionof
personal privacy. It would also be
unenforceable because only the woman
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and her physician know when she knew
of the pregnancy and patient-doctor
communications are privileged.
Infringement on personal privacy is also
a drawback that applies to requiring the
female worker to supply information
concerning her “fertility” or “infertility.”

Comment: Estimation of Dose to the
Embryo/Fetus. The assignment to the
embryo/fetus of a dose equal to the
dose to the declared pregnant woman
was questioned. Forexample, would it
be reasonable to assign to the embryo/
fetus a dose based upon the dose
received by the woman’s shoulder or
head?

Commenters also indicated that
licensees should be permitted to employ
factors other than a factor of 2 and take
into account shielding of foe embryo/
fetus by maternal organs and foe
placenta in evaluating the external dose
component of foe embryo/fetus.

Response: The concept used in foe
proposed rule of relating foe dose to foe
embryo/fetus to foe dose received by
foe mother has been modified. The final
rule permits direct calculation of the
dose to foe embryo/fetus. This was
done so that foe use of more accurate
dose assessments would not be
precluded by foe rule. The internal dose
to foe embryo/fetus may or may not be
directly proportional to foe dose
received by foe mother.

A forthcoming regulatory guide will
provide guidance on methods for
calculating foe dose to foe embryo/
fetus. For interim assessments of foe
dose to foe embryo/fetus, it may be
assumed that foe dose to the embryo/
fetus from external radiation and from
radionuclides in foe body that are
relatively uniformly distributed, such as
cesium-137 and compounds of tritium
and carbon-14 that are not organically
bound, is foe same as foe dose to the
mother since under these circumstances
foe same energy would be deposited per
gram of tissue in both foe mother and
the fetus. For external gamma
irradiation, foe assumptioh that the dose
to foe fetus is the same as to the mother
should be conservative (yield calculated
doses that are somewhat higher than foe
actual doses determined by more
precise evaluations).

Permitting calculations of the embryo/
fetal dose using reduction factors for
attenuation within foe body of foe
mother would entail knowledge of the
energy spectra of foe incident radiation.
As noted previously (Response for
proposed §20.201), photon spectral
measurements, although technically
feasible, are not currently required by
foe Commission and are considered to
be beyond foe scope of routine radiation
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protection survey measurements. The
small amount of reduction in the
calculated dose afforded by such
attenuation corrections would be
secondary in importance compared to
uncertainties due to body orientation,
partial-body exposure from collimated
beams of .radiation, and the
radiobiological sensitivity of the
embryo/fetus.

In situations where the use of a single
dose measurement would be
inappropriate for both the woman and
the embryo/fetus, a solution would be to
monitor the two doses separately.

Comment: Additional Dose Increment
Allowed to Pregnant Women Beyond
the Dose Limits. The rationale was
requested by a few commenters for
permitting an extra 0.05rem (0.5
millisievert) beyond the 0.5-rem (5
millisieverts) dose limit to an embryo/
fetus.

Response: The small additional dose
is intended to apply in situations where
the embryo/fetus has accumulated a
substantial fraction of the dose limit or
has already exceeded the limit before
the woman formally declares herself to
be a “declared pregnant woman.” If the
incremental 0.05-rem dose were not
available, a woman having already
received a dose in excess of the 0.5-rem
limit might not be able to be further
employed in a radiation-related job. The
licensee could be in “instant
noncompliance” as the embryo/fetus
dose limit could have been exceeded
before the licensee was aware that it
was applicable (i.e., before the woman
declared her pregnancy). Thus, the small
incremental 0.05-rem dose provides a
means of ensuring continued
employment for the woman and also
removes the threat of inadvertent
noncompliance on the part of the
licensee. The additional risk posed by
this incremental dose to the embryo/
fetus is small compared to the potential
risk from the overall 0.5-rem dose limit.

Finalrule: The final rule corrects an
anomaly in the proposed rule regarding
the application of the additional 0.05-
rem incremental dose. In the proposed
rule, the additional 0.05-rem dose was
available if the embryo/fetal dose limit
had been exceeded prior to the woman’s
declaration of pregnancy (even if the
dose were 0.501 rem). However; the
additional 0.05-rem dose increment
would not have been available if the
embryo/fetal dose were less than the
0.5-rem limit (even if the dose were as
much as 0.499 rem). There is no
significant difference in risk between
0.551 (0.501 + 0.05) rem and 0.549 (0.499
+ 0.05) rem. This provision would have
resulted in unnecessary penalties to
both the licensee and the declared

pregnant woman. In the final rule, the
0.05-rem dose increment is available as
an additional dose if the embryo/fetal
dose at the time of declaration is greater
than 0.45rem (0.45 = 0.5 - 0.05).

Subpart D—Radiation Dose Limits for
Individual Members ofthe Public

Proposed Section 20.301 Dose Limits
for Individual Members of the Public
[Section 20.1301 in This Final Rule)

Comment: NRC should defer changes
to limits for the general public until the
EPA issues revised Federal guidance.
The EPA suggested that NRC not modify
its radiation limits for protection of the
general public until EPA prepares
revised Federal guidance on dose limits
applicable to the general public (the
recently issued Federal guidance

*applied only to occupational radiation

protection).

Response: Although it would be
desirable to use Federal guidance as a
basis for the revision of the limits for the
public, the Commission believes that
Part 20 needs to be based on a
consistent set of principles and concepts
rather than having its standards for
workers using one dose limitation
system and its standards for the general
public using an entirely different (and
outmoded) system. The latest Federal
guidance does not address radiation
exposure of the general public and,
although the NRC staff is represented on
an EPA Task Group which is developing
draft Federal guidance on doses to
members of the general public, the
Commission has chosen not to defer
these limits until this Task Group has
completed drafting the guidance and
EPA makes recommendations to the
President for its issuance. The
Commission’s intent to address these
limits was noted explicitly in the
statement of considerations that
accompanied the proposed rule (51 FR
1118, section XXVIII).

Comment; Facilities that are subject to
other lower standards should not have
to demonstrate compliance with the 0.1-
rem limit (“reference level”). Several
commenters expressed concern that
additional efforts would be required to
demonstrate compliance with the
proposed 0.1-rem “reference level.” For
licensees that were already subject to
the 0.025-rem (25-millirem) limits of
EPA’s 40 CFR part 190, this appeared to
be an unnecessary burden.

Response: The concept that 0.1 rem
represents a “Reference Level” has been
eliminated. The 0.1-rem value in the
final rule represents the primary dose
limit for protection of the public. This
change from the proposed rule reflects
the clarifications by the ICRP (see
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section II.A.) regarding the usage of the
0.1-rem and 0.5-rem recommended dose
levels. This change does not represent a
major change from the proposed rule.
Many commenters had indicated a
belief that, because of the reporting and
control requirements associated with
the 0.1-rem reference level, it already
represented a de facto limit.

Demonstration of compliance with the
limits in 40 CFR part 190 or with the
design objectives of appendix I to 10
CFR part 50 will be deemed to
demonstrate compliance with the 0.1-
rem dose limit for most licensed
facilities. Power reactor licensees that
comply with appendix | may also have
to demonstrate that they are within the
0.025-rem limit in 40 CFR part 190.
Demonstration of compliance with the
limits of 40 CFR part 190 will be
considered to demonstrate compliance
with the 0.1-rem limit For uranium mills
it will be necessary to show that the
dose from radon and its daughters,
when added to the dose calculated for
40 CFR part 190 compliance, does not
exceed 0.1 rem.

The dose rate limit of 2 millirems in
any 1 hour from § 20.105(b)(1) of the
present part 20 was omitted in the
proposed rule but has been reinstated in
the final rule. The reason for this is that
this limit provides a more readily
measurable quantity than the 100
millirem per year value and can be more
easily verified by short-term
measurements.

Comment: Inclusion of doses from
other licensed or unlicensed radiation
sources. Many commenters expressed
an opinion that the dose should not be
all-inclusive and should not include
fallout from nuclear weapons tests,
transportation of radioactive material,
or other sources of radiation not under
the control of the licensee.

Response: The new lower dose limit
for members of the general public
(which was described as a “reference
level” in the proposed rule) applies only
to doses from radiation and,radioactive
materials under the licensee’s control.
The EPA’s generally applicable
environmental radiation limit for
nuclear power operations (40 GFR part
190) does apply to the total dose from all
sources within the uranium fuel cycle.
However, in its practical
implementation, the sources would have
to be located within a few miles of each
other for the combined dose
contributions to be significantly
different from the dose from either
facility alone.

The definition of “natural
background” has been replaced by
“pbackground radiation,” which means
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radiation from cosmic sources; naturally
occurring radioactive materials,
including radon (except as a decay
product of source or special nuclear
material), and global fallout as it exists
in the environment from the testing of
nuclear explosive devices. Thi3 clarifies
sources of radiation and radionuclides
that can be excluded from evaluations
of the dose from licensed activities.

Comment Differentiation of limits for
long-term operation and for shorter-term
transient operation. A number of
commenters noted that ICRP-2S
described the 6.1 rem (1 mSv) per year
value as intended to be an average goal
for long-term operation but that 0.5 rem
(5mSv) was intended as the primary
annual dose limit for members of the
public. Some commenters suggested that
a lifetime dose limit be established for
members of the public.

Response: As noted above in section
ILA,, the ICRP has modified its
interpretation in the ICRP statement
issued following their 1985 Paris
meeting,87“ so that the primary standard
is 1 mSv (0.1 rem) per year. This
clarification of ICRP philosophy is
reflected in part 20 by the change of the
0.1 rem per year value from a “reference
level” in the proposed rule to a primary
limit in the final rule.

Finalrule: It should be emphasized
that the 0.1 rem per year limit in Part 20
is not intended to be applied as a long-
term average goal. It is an annual limit.
As a matter of practicality, long-term (or
lifetime) dose limits for members of the
public cannot be implemented unless
each year’s dose is kept within the long-
term goal. Doses to individuals in the
general publicare not usually monitored
directly (locations rather than
individuals in the offsite environment
are monitored). As individuals may
change residency and there isno
reporting or tracking system, lifetime
doses to specific individuals in the
general population are very difficult to
determine.

The 0.5 rem per year limit is available
only upon specific application to and
approval by the Commission (see
§20.1301(c)). A 0.5-rem value has been
retained in order to apply to transient
situations and to alleviate the
immediate need to redesign or reshield
existing facilities that were designed to
meet the former 0.5-rem limit The 0.5-
rem limit is intended to be applied
primarily to temporary situations where
operation of a facility, or the person’s
exposure to radiation and radioactive
emissions, is not expected toresult in
doses above 0.1 rem over long-periods of

27*See footnote 2.

time. For design of new installations, the
0.1-rem limit should be used. However,
existing facilities may apply for NRC
approval to use the 0.5-rem limit while
more complete evaluation of the need
for any additional modifications is
performed. Such facilities may include,
for example, hospitals with existing
teletherapy machines that were
designed, constructed, and installed to
comply witha 0.5 rem annual dose limit.

The Commissionis aware that some
categories of licensees, such as uranium
mills and in situ uranium mining
facilities, may experience difficulties in
determining compliance with the values
in appendix Bto §§ 20.1001-20.2401,
Table 2, for certain radionuclides, such
as radon-222. Provision has been made
for licensees to use air and water
concentration limits for protection of
members of the general public that are
different from those in appendix B to
8§ 20.1001-20.2401, table 2, if the
licensee can demonstrate that die
physicochemical properties of die
effluent justify such modification and
the revised value is approved by the
NRC. For example, uranium mill
licensees could, under this provision,
adjust the table 2 value for radon (with
daughters) to take into account the
actual degree of equilibrium present in
the environment. This provision permits
(upon NRC approval) die use of
concentration limits for members of the
general public that better represent
actual exposure conditions. This is
similar to the allowance for use of
modified derived air concentrations
(with Commission approval) in
§ 20.1204(c)(2). In both situations,
licensees would be permitted to propose
radionuclide concentration limits for
their facility that reflect actual
properties of the effluents rather than
using die generic coneentration-to-dose
assumptions associated with values in
appendix B to §820.1001-20.2401. These
adjustments tailor the concentration
limits to specific conditions, provide the
same limitation of dose, and do not
permit any greater risk even though the
adjusted concentration limits (fer*
members of die general public or for
workers) may be high«’than the
appendix B to §§ 20.1001-20.2401 generic
values.

Use of this provision, applied to the
percentage of radionuclide equilibrium
existing in radioactive decay chains,
could provide a factor of 2 or 3 upward
change in the appropriate air
concentration limit. In addition, the
licensee can demonstrate compliance by
calculating the dose to the nearest
resident rather than meeting the air
concentration limit at the site boundary
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in accordance with 10 CFR 20.1302(b)(2).
This should provide an additional factor
of 2 or 3 allowance. Lastly, if the 0.1-rem
effective dose limit still cannot be met,
the licensee can apply to NRC under

§ 20.1301(c) for permission to use a
temporary 0.5 rem per year limit rather
than the 0.1 rem per year limit. Section
20.1301(c) of final rule requires that, in
order to receive permission for use of
this higher dose limit, the licensee has to
specify (1) the need forand expected
duration of the higher value, (2) their
program to assess and control doses,
and (3) procedures to centred doses to be
ALARA. These options used singularly
or in combination coupled with process
or operational modifications of these
facilities is expected to provide
sufficient flexibility to enable most
uranium recovery facilities to comply
with the provisions of the amendment to
10 CFR part 20 in this final rule.

Proposed Section 20.303 [Reserved]

The former 0.1-rem "Reference Level”
and the EPA Standard for Nuclear
Power Operations that were in fins
section in the proposed rule are included
as primary limits for members of the
public in § 20.1301 of the final rule.

Proposed Section 20.304 De Minimis
Level and Collective Dose Evaluations
[Deleted]

Comment: Adoption of a threshold for
calculating collective (population) doses.
The proposed § 20.304 would have
allowed licensees to disregard doses to
individuals that were less than 1
millirem per year when evaluating
collective (population or “person-rem”)
doses. A major criticism of this section
was the narrowness of its scope. The
section pertained only to a change in the
calculational methodology for
estimating collective doses and would
not have permitted unrestricted release
of any materials or equipment.

Most comments from people and
organizations within the nuclear power
and radiation applications industry
favored this measure as an initial step
toward developing more general "below
regulatory concern” (BRC) levels.
Several commenters thought that NRC
acknowledgment of the concept of a
BRC level was more important than the
specific proposal to truncate collective
dose calculations. Many commenters
thought that a generic BRC level would
limit unnecessary expenditure of
resources that would otherwise have to
be spent to control inconsequential
risks.

There were also a number of
comments that were notin favor of
either the proposed collective dose
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cutoff or the more general application of
the concept of below regulatory concern.
A few commenters expressed opinions
that it did not appear feasible to arrive
at a universal de minimis level because
the level that would appear to be truly
insignificant to most people would be
too low to result in any appreciable
saving to the industry. There also were
comments that noted that the proposed
collective dose cutoff could cause large
numbers of potential adverse health
effects to be overlooked if they resulted
from small radiation doses delivered to
very large numbers of people. Many
commenters, both pro and con regarding
the adoption of a BRC level, thought that
a threshold value for collective dose
should also be developed. A few
commenters noted that the focus of the
more generic BRC concept tended to be
for single licensees and that it might be
necessary to consider the impacts from
multiple licensees.

Many of the commeriters who
supported a generic BRC concept did not
agree with the numerical value (0.001
rem per year) proposed for the cutoff,
believing it to be too low. An
explanation for this opinion was that if
0.001 rem represented an insignificant
level of risk, then all larger doses might
be perceived as representing
“significant” levels of risk. A value of
0.010 rem was noted by several
commenters as being a more suitable
value and still represented an
inconsequential risk.

Response: The Commission agrees
that “Below Regulatory Concern” (BRC)
levels would be useful and has issued a
policy statement on the application of
the concept of BRC with regard to waste
disposal (“Radioactive Waste Below
Regulatory Concern,” 51 FR 30839,
August 29,1986) and a general policy
statement on BRC (55 FR 27522, July 3,
1990). The general policy statement
establishes the framework for the
Commission to formulate rules and
licensing decisions to exempt certain
practices involving small quantities of
radioactive materials from some or all
regulatory controls; The BRC policy
statement sets forth criteria for
protection of both individuals
(individual dose criteria) and population
groups (a collective dose criterion).

In order to ensure that any
computational changes reflect the effort
to develop the BRC policy, the
Commission removed the threshold for
truncating collective doses (Proposed
8§ 20.304) from part 20 and has included
such a threshold in the generic BRC
policy statement. This deletion is also
consistent with comments that noted
that this section described a method for

calculating a quantity (collective dose)
that was not required to be calculated
by part 20 and comments that such
details of calculations would be better
in a regulatory guide rather than in a
regulation.

Subpart E—[Reserved]
Subpart F—Surveys and Monitoring

Proposed Section 20.501 Surveys
[Section 20.1501 in This Final Rule]

Comment: Accreditation of Personnel
Monitoring Processors. There were a
number of comments concerning the
desirability of requiring accreditation of
personnel dosimetry processors.

It Was also noted that the National
Voluntary Laboratory Accreditation
Program (NVLAP) does not provide
accreditation for doses delivered to the
lens of the eye, a depth equivalent to
approximately 0.3 centimeter (an areal
density of 300 milligrams per square
centimeter). The only tissue depth
equivalents that are accredited at this
time are 1.0 centimeter (the deep-dose
equivalent) and 0.007 centimeter (the
shallow or “skin” dose equivalent).

Response: The issuance of a
dosimetry accreditation requirement or
“NVLAP Rule” overlapped the part 20
rulemaking. Because this issue was the
subject of a recent separate NRG
rulemaking, issues concerning the
desirability of such a program were
considered and addressed in the
rulemaking on accreditation. No revision
from the dosimeter processor
accreditation rule (52 FR 4601; February
13.1987) has been made, and the
amendments to part 20 in this final rule
incorporates the final form of the
accreditation rule.

As noted in the discussion of the “eye
dose equivalent” in section XI,
“Standards for Occupational Exposure
of individuals,” of the proposed part 20
rule, the Commission believes that
compliance with the eye dose limit will
be generally ensured by compliance
with the deep-dose limit. Consequently,
the lack of accreditation for this depth
should not have a major impact on the
degree of protection of the eye.

Comment: The accreditation
requirement requires the use of a
commercial dosimetry service.

Response: This is an incorrect
interpretation Of the dosimetry
accreditation rule (52 FR 4601; February
13.1987) .That rule, which is
incorporated into the amendments to
part 20 in this final rule, states that the
dosimetry processor must be accredited.
It is possible for licensees that provide
their own dosimetry services to be
accredited.
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Comment: Lack of specificity in
monitoring requirements. Commenters
noted that the monitoring requirements,
both in the present part 20 and in the
proposed rule, were general and
imprecise.

Response: Many portions of part 20
are not very specific and detailed
because part 20 contains the NRC’s
general radiation protection
requirements and applies to all classes
of licensees, including large power
reactors, universities, and medical
institutions as well as small
radionuclide and sealed source users.
Because of this breadth of application,
the requirements in part 20 cannot be
very detailed for any one type of facility.
However, thé requirements in part 20
are designed to provide the framework
for all licensees and to establish
provisions that the NRC considers to be
fundamental to basic radiation
protection.

Proposed Section 20.502 Conditions
Requiring Individual Monitoring of
External and Internal Occupational
Dose [Section 20.1502 in This Final Rule]

Comment: Monitoring Thresholds. A
number of commenters questioned the
rationale for the lack of agreement of the
thresholds in the proposed rule for
monitoring external doses (10 percent of
the annual limits) arid for requiring
monitoring of internal doses (30 percent
of the annual limit). It was frequently
mentioned that starting to require
monitoring at 30 percent of the dose
limit could result in overlooking doses of
1.5 renis (30 percent of 5rems). The 1.5-
rem value would have been above the
limits for minors and for the eriibryo/
fetus (0.5rem) and was characterized as
being a rather substantial fraction of the
deep-dose equivalent limit. In this
connection, it was also noted that the
possibility existed, when large external
doses were expected, of exceeding a
total effective dose equivalent limit of 5
rems because the licensee was not
aware of the internal dose contribution.

Some commenters thought that the
monitoring thresholds would be
understood mare easily if they were
expressed as doses instead of
percentages.

Response: The unequal thresholds for
requiring monitoring of internal doses
(30 percent of the dose limit) and
external doses (10 percent of the dose
limit) were originally set because of the
difficulties in performing low-level
bioassay analyses of alpha-emitting
radionuclides at fuel fabrication and
other facilities where actinides may be
prevalent. (Bioassays for the
radionuclides most commonly found at
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nuclear power reactors were viewed as
generally being able to meet the 10
percent threshold set for external

doses») In situations such as bioassay ;
for alpha-emitting radionuclides, it may
be difficult to detect 10 percent of the
ALl or 10 percent of the dose limit by
bioassay measurements on excreta.

The monitoring threshold is a
predetermined level of anticipated dose
for carrying out bioassay procedures
and does not represent a required level
of detection sensitivity. If, by a
reasonable analysis of the working
environment, it appears that a worker is
likely to inhale radioactive materials at
concentrations that could produce an
annual committed effective dose
equivalent of 0.5 rem (10 percent of the
5-rem limit) or more, then that worker’s
intake should be monitored using
measurements of exposure (e.g.,
estimates of DAC-hours based upon
measured air concentrations) or intake
(such as by whole-body counting or
other bioassay technique) or by
measurements of both exposure and
intake. Whether the actual doses
received were in excess of 10 percent of
the limits could only be determined from
these subsequent measurements. The
TEDE has to be evaluated if both the
internal and external dose components
have to be monitored.

The monitoring thresholds are
specified as percentages of the dose
limits rather than as closes because the
thresholds apply to several different
dose limits: the total effective dose
equivalent, the eye dose equivalent, and
the shallow-dose equivalent.

Finalrule: The threshold for
monitoring internal doses have been
dropped from 30 percent of the dose
limit to 10 percent of the limit. This
provides consistency in the internal and
external monitoring requirements. The
Commission acknowledges that, in some
cases, particularly bioassay
measurements of transuranic elements,
it may not be feasible to actually
confirm such levels by bioassay.
However, the monitoring threshold is
not a requirement on the capability of
the measurement. Average airborne
radionuclide concentrations and the
expected time of exposure can be used
to estimate radionuclide intakes and the
need for bioassay or other monitoring
methods.

The Commission intends to issue a
regulatory guide on the procedures to be
used in estimating committed effective
dose equivalents and deep-dose
equivalents and guidance on when they
have to be summed.

Comment: Evaluation of radionuclide
intakes for respirator wearers. Several
commentera mentioned that internal

does monitoring, such as bioassays,
should not be required solely because
respiratory protection devices were
used. The rationale given by the
commentera was that the requirement
provides a negative incentive for using
respirators and is, therefore, counter to
ALARA operating practices.

Response: The requirement (in
8§ 20.502(b)(3) of the proposed rule) for
bioassays for anyone using respiratory
protection has been dropped. The
Commission agrees that such a
requirement might be a disincentive for
using respirators as part of an ALARA
effort. There is, however, a requirement
(in § 20.1703) for bioassays to be
conducted, as appropriate, as part ofa
respiratory protection program. Whether
bioassays are necessary for a particular
individual will depend upon whether
that individual could have exceeded 10
percent of the annual limit on intake
(ALI) or was exposed to airborne
radionuclide concentrations in excess of
the monitoring threshold. An evaluation
of internal dose would be required if
there were a potential for exceeding 10
percent of an annual limit on intake (0.1
ALI), whether or not a respirator is
worn.

Note: Because the requirement for
performing bioassays for a particular
individual has been separated from the
wearing of a respirator, the concentrations to
be used for evaluating monitoring thresholds
are those of the ambient atmosphere before
credit is taken for respiratory protective
factors. One of the purposes of such
bioassays is to confirm the effectiveness of
the respiratory protection being provided. If
bioassay were made dependent upon the
corrected air concentration (after dividing by
the protection factor), it would be equivalent
to assuming that the intended protection
factor was correct without further
verification.)

Subpart G—Control ofExposure from
External Sources in Restricted Areas

Proposed Sections 20.601, 20.602, and
20.603 Control of Access to High and
Very High Radiation Areas [Sections
20.1601, 20.1602, and 20.1603 in This
Final Rule]

Comment: Inapplicability of
requirements to nuclear power reactors.
Many commentera indicated that the
proposed requirements for control of
entry into very high radiation areas
could not be applied to nuclear power
reactors because of the number and size
of potential “very high radiation areas”
and the physical inability to restrict
access to these areas. Similarly,
interlocks that can result in the
withdrawal or cessation of the radiation
source may be unworkable in nuclear
power reactors. Several commentera
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proposed incorporating requirements for
power reactors that are similar to
reactor license conditions in reactor
technical specifications.

Response: The Commission recognizes
that the detailed requirements
applicable to large irradiators that are
currently in § 20.203(c)(6) should be in a
specific regulation dealing with these
facilities rather than in part 20. For this
reason, these detailed requirements will
be placed in a future part 36 of title 10
which has been issued for public
comment (Federal Register of December
4,1990; 55 FR 50008) and applies
specifically to irradiators. When that
rule is made effective, the Commission
will transfer these requirements from
part 20 to part 36. In the meantime, the
NRC staff will issue a regulatory guide
that provides more specific detailed
guidance for nuclear power reactors on
high and very high radiation areas.

Comment: Choice of Dose Rate
Defining a “Very High Radiation Area.”
Several commentera believed that the
500 rads per hour dose rate that defines
a “very high radiation area” was too
high, noting the proximity of this value
to the median lethal dose (LDso) for
acute radiation exposures. Alternative
values, such as 1 rem per hour at 30
centimeters, were proposed.

Response: The seriousness of this
dose rate was a factor in its adoption.
The 500 rads per hour value appears in
10 CFR 20.203(c)(6) as a criterion for
additional access controls for irradiators
(similar in scope to the requirements of
§20.1603 in the final rule). However,

8 20.203 does not use a unique
designation such as the “very high
radiation area” designation used in the
proposed and final part 20 rules. The
difference between the 1 rem per hour
definition of a “very-high” radiation
area used in reactor technical
specifications and the 500 rads per hour
definition used in amendments to part
20 in the final rule is discussed in a
regulatory guide.

Comment: Meaning of “direct
surveillance.” Several Commentera
thought that the term “direct
surveillance” used in the proposed
§20.601 could be interpreted to require
stationing an observer at the entrance to
the “high” or “very high” radiation
areas.

Response: The final rule permits
"* * *continuous direct or electronic
surveillance over a high radiation area
that is capable of preventing
unauthorized entry * * *” This
removes the burden of having to station
a person in or near a “radiation area,"
but requires interlocks or electronic
locks so that the remotely located
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observer may prevent entry into the
area when necessary.

Finalrule: The section on very high
radiation areas has been divided into
two sections. Section § 20,1802 provides
a general requirement for restricting
access to such areas. This general
requirement applies to all very high
radiation areas, regardless of the type of
licensed operation, including'those at
nuclear power reactors. A second, more
detailed, set ofrequirements applies
only to large gamma irradiators. This
section, &20.1603, restates requirements
for irradiators that are in § 2020Qfc.)(6}-

Subpart H—Respiratory Protection and
Controls toRestrictInternal’'Exposurein
Restricted Areas

Proposed Sections 20.701 and 20.702
Use of Process or Other Engineering
Controls and Use of Other Controls
[Sections-20.1701 and 20.1702 in This
Final Rule)

Comment: “Use of other controls.”
Commenters suggested that, if workers
could be exposed to concentrations of
radioactive materials greaterthan 1
derived air concentration, ALARA
should be applied to the total of Internal
and external doses (to the total effective
dose equivalent). It was noted thattins
condition was included to the Federal
Guidance on Occupational Radiation
Exposure.

Response: Modifications have been
made m the final rule to permit ALARA
eonsiderations to apply to the total
effective; dose equivalent rather than
just the internal dose portion.

Comment Some commemfers
indicated that the use of respirators
should be permitted even if their use
would not be able to reduce airborne
concentrations below 1 DAC, They
noted that this would be consistent with
the ALARA philosophy.

Response: Proposed § 20.702 has been
rewritten to clarify the intentthat the
concentration of it DAC is not a. cutoff
on the voluntary use of respirators but is
intended to be the point where; some
corrective action; (including, but not
limited to, the use; of respirators) by the
licenseewould be required when the use
of ventilation and process controls
cannot further reduce the airborne
concentrations of radioactive, materials.

Proposed Section 20.703 Use of
Individual Respiratory Protection
Equipment [Section 20.1703 fn This Final
RuleJ

CommentTtie proposedrule permits
low estimates but not high eEstimates of
intake to be corrected. Commenters
noted that the proposed rule
(8 20.703(aXI)) was not balanced as
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correction of intake estimates based
upon dividing DAC-hours by the
respirator protection factor was only
permitted if the initial estimate was
later shown (by Moassay results} to
have been low.

Response: The rule has been modified
so that corrected estimates of actual
intake can be used inrecords in place of
earlier estimated intakes, regardless of
whether the change would resultin an
increase or in a decrease in the intake
estimate.

Comment. MRC.should provide a
recommended minimum acceptable
standard for determining an individual’s
physical fitness for respirator use. Part
20 requires that a physician determine
thatan individual worker is physically
able, to wear a respirator. NRC should,
therefore« provide guidance to the
physician on minimum standards for
wearing respirators.

Response: The NEC policy is that the
decision as to medical fitness, has been,
and continuesto be« left to the
physician; i e., the medical doctor should
decide what constitutes minimum health
standards for respirator wearers.
Furthermore, the requirements, may
vary, depending on the respirator used
and physical situations, such as the type
of work to be performed, which are
outside the scope ofpart 20. Licensees
desiringmore guidance should obtain
ANSI Standard Z838.6C1984}« “For
Respiratory Protection—Respirator
Use—Physical Qualifications For
Personnel,” which was developed as an
industry consensus standard that
provides definitive guidance to “identify
the responsibilities of the physician, the
employee, and management in
dtetermtofeg'the employee's’ability to
use a respirator.™

CommentNRCshould permit a health
professional to certify physical
capability to use a respirator rather than
requiring a physician to perform each
required certification. The proposed rule
requires that a physician annually
certify a worker’s physical suitability tor
using a respirator. This should be
broadened to permit any qualified
health professional, acting under a
physician’ssorders, to perform the actual
certification rather than requiring a
doctor to do this.

Response: As noted hi the previous
response« the. decision on the-physical
ability of an individual to wear a
respirator is.a subjective judgment that,
in the Commission’s opinion, requires
the decisionmaker to have a medical
degree. The Commission notes that this
annual certification could easily be
included is an annual physical checkup.

Comment The selection of respirator
protection factors based upon “average

concentrations” and not “peak airborne
concentration«” is an improvement. The
proposedrule permitted protection
factorsto be applied to the time-
averaged air concentration Father than
the peak air concentration to part 20
(8] 20.1-20.801).

Response: Despite some favorable
comments on this change, (he
Commission has determined that the use
of the average airborne concentration
may not provide an adequate margin for
health protection and« to; the final rule,
has reverted to the use of the
anticipated peak concentration.

FinedraferThe proposed rule has been
modified to require a respiratory
protection program when respiratory
protection devices arabeing used to
limit intakes, whether or not credit is
taken for respiratory protection fectors.
Allowancehas been made foruse of
respirators that dttnotprovide
protection fectors feat would keep
exposures below the derived afr
concentrations if (and only if) such use
would keep the total effective dose
equivalent ALARA. Such a
determination should only be reached
after careful consideration of the trade-
off between calculated reductions to
total dose based on ALARA evaluations
and increased internal doses resulting
from alternative procedures thatdo not
rmmnfize internal- exposures.

Proposed Section 20.704 Further
Restrictions; on fee Use of Respiratory
Protection Equipment. [Section:-2&1704 in
This Final Rule!

CommentProposed § 2U.704 should
be deleted. This section, which states
that the Commission may impose
additional conditions, on respirator use.
is not necessary because proposed
§20.1302 permits the NRC to place
additional requirementson a licensee.

Response: Although the commentera
are correct,that proposed § 20.1302 to
this final rule gives the. Commission
general authority to impose, additional
requirementson licensees fee
Commission believes feat the
restatement ofthis policy in a section
pertaining specifically to respiratory
protection is desirable. As noted by fee
comments, thissection does not create
any additional requirementon the
licensee not otherwise contained in fee
regulations.

Finalrule: The requirements
contained in the proposed- rule are
retained.



Federal Register / Vol. 56, No. 98 / Tuesday, May 21, 1991 / Rules and Regulations

Subpart I—Storage and Control of
Licensed Material

Proposed Sections 20.801 and 20.802
Security of Stored Material and Control
of Material Not in Storage [Sections
20.1801 and 20.1802 in This Final Rule]

Comment: Definition of “secure."
Several commenters requested a
definition of the term "'secure,” which
they felt was vague and did not provide
an indication of the required licensee
action.

Response: The phrase has been
rearranged and now reads “secure from
unauthorized removal or access," which
is similar to the wording in the part 20.
This should provide sufficient
clarification of what was intended by
“secure.”

Comment: Unnecessary restrictions on
research. One commenter thought that
the requirement to secure small
quantities of radioactive materials when
they are not in use would interfere with
university research.

Response: The Commission believes
that locking radiotracer laboratories
when they are not being used is a small
nuisance compared to the consequences
of unauthorized access to or theft of the
radioactive materials, which could
result in contamination of unrestricted
areas or exposure of individuals, as well
as having to report a loss of licensed
material to the NRC.

Subpartf —Precautionary Procedures

Proposed Section 20.901 Caution Signs
[Section 20.1901 in This Final Rule]

Comment: Black should be permitted
as an acceptable color for the radiation
warning symbol. Several commenters
requested that the color black should
also be allowed to be used on signs and
for stenciling on packages. The fading of
magenta inks in sunlight and the use of
black for marking international
shipments were cited as supporting this
position.

Response: The Commission believes
that, although the ""magenta-on-yellow"
color scheme has provided a unique
warning of possible radiation hazards,
“black-on-yellow” would also be
acceptable. The fading of the magenta
color as cited above may reduce the
visibility of the sign with time. Because
of the cost impacts if existing warning
signs had to be replaced, the
Commission is permitting the use of
black in addition to continued approval
of magenta and purple, rather than
requiring replacement.

Final rule: This section has been
modified to add black as an acceptable
color for the radiation warning symbol.

Proposed Section 20.902 Posting
Requirements [Section 20.1902 in This
Final Rule]

Comment The terms “Caution™ and
“Danger” are not used consistently.
Commenters noted that “Caution” or
“Danger" could be used on signs for
“Radiation Areas,” “High Radiation
Areas,” and "Very High Radiation
Areas” despite the considerable
variation in the hazards that might exist
in these different areas.

Response andfinal rule: The
Commission agrees that the terms
“Caution” and “Danger” should be used
in a more consistent manner. The final
rule permits only the term “Caution” to
be used in “Radiation Areas.” “Caution™
or “Danger” may be used in “High
Radiation Areas,” since it covers a
considerable range from 0.1 rem per
hour to over 500 rads per hour. Only
“Grave Danger” may be used in “Very
High Radiation Areas.” This should
provide more emphasis on the use of
“Danger,” the importance of which
might have been diminished by its prior
applicability to the lower hazard
"Radiation Area.” “Caution” is
inappropriate for use in “very high
radiation areas” because of the potential
hazard.

Comment: There should be a
requirement to post all “restricted
areas” whether or not it is a radiation or
an airborne radioactivity area.

Response: The objective of posting is
to warn personnel of a potential hazard.
A “restricted area,” per se, does not
warrant such a warning. There is
nothing to prevent a licensee from
posting a notice designating a
"restricted area,” but such action is not
required.

Comment: The definition of “airborne
radioactivity area” would require
tracking of employee “stay times” (time
spent in the area). The second option to
the definition of “airborne radioactivity
area” would require performing surveys
of airborne activity and tracking the
time spent by workers in the area. The
present rule would have only
necessitated the survey.

Response: There are two alternative
definitions of an “airborne radioactivity
area”; only the second one would
require consideration of stay times. This
second option does not require posting
in areas that have low occupancy times
and airborne radioactivity
concentrations between 0.3 and 1.0
times the applicable DACs.

Comment Areas containing only
noble gases should not require posting
as “airborne radioactivity areas.” The
hazard associated with such areas is
primarily from external radiation.
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Response: The DACs in appendix B
that apply to noble gases (and define an
“airborne radioactivity area”) are based
upon submersion doses; therefore, the
relationship remains valid. It should be
noted that, because some short-lived
noble gases have particulate daughters
(such as 88Rb and 138Cs), the warning
denoted by posting as an “airborne
radioactivity area” may still be required.

Comment: There is no evident need to
post all rooms containing 10 times the
proposed appendix C levels. The
requirement to post a caution sign in
rooms that store ten times the appendix
C concentrations is unwarranted. There
was some concern noted that such
posting could deter firefighters or other
emergency workers from entering an
otherwise safe area, and increased
damages could result.

Response: Complete dispersion of 10
times the activity listed in appendix C to
§820.1001-20.2401 could produce air
concentrations for some radionuclides in
excess of the occupational DACs. For
example, if 10 times the appendix C
quantities were dispersed in a 1,000
cubic foot (10 ft. x 10 ft. x 10 ft.) room,
the resulting concentrations would be 35
times the DAC for organic carbon-14, 58
times the DAC for cesium-137, about 18
times the DACs for iodine-131 and
tritium (water vapor), and
approximately 6 times the DAC for
technetium-99m. These appear to be
sufficiently large to justify a posting
requirement, particularly to caution
firefighters in case of a fire.

Comment: The posting requirement
should not be applied to sealed sources,
such as gauges. Posting the entrances to
areas having radioisotopic gauges could
require multiple postings in large
buildings.

Response: Posting is only required at
entrances to the room containing the
source and only when the dose rate at
30 centimeters would exceed 0.005 rem
(0.05 mSv) in any hour (8 20.1903(c))
unless areas outside the room warrant
posting as “radiation areas” and are
already posted.

Proposed Section 20.903 Exceptions to
Posting Requirements [Section 20.1903 in
This Final Rule]

Comment: The proposed rule omits
the past exemption for posting rooms
containing only packages prepared fo»
transportation.

Response: The Commission believes
that there should be posting of these
areas because there is no restriction on
the length of time that packages may
remain in a room. If the packages
contain only small quantities of
radioactive materials, then posting ot
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the room would stilt be exempted under
the remaining, exemptions. The term
"prepared for transportation'* does
include packages-that are intended to be
carried is a "sole use**vehicle. Such
packages are permitted to have higher
allowable dose rates, than those
specified in DOT tor NRCJ limits for
general shipment

Final rule:. The exception, for posting
areas containing packages prepared for
transportation has notbeen reinstated.

Comment The requirement for a
person in attendance would be
unworkable in a hospital. The
requirement (in Ken ofposting die room
containing a radiotherapy patient} for a
person in attendance in order to prevent
entry was interpreted as requiringa 24-
hour escort for each radiotherapy
patient.

Response: The intent was to generally
require posting of therapy patients'
rooms. fAs noted m one of the
comments, the dose rate from patients
even with diagnostic-nuclear medicine
treatments might exceed dose ra+es»of
0.002 rem perhour.} The intent of “in
attendance™would be satisfied by a
duty nurse at a nursing station,
providing that die station was m sight of
the entrance to the patient’s room.

Proposed Section 20.904- Labeling
Containers PECI0A20.1984 in This. Final
Rule}

Comment: There is.no way to*meet the
requirement to label eefitaimers in some
nuclear power plantsorin hot ceils. Ris
difficult to mark die detailed
information on a container m some
area» of a plant or in hot cells.

Response: Section 20.1905 contains
exceptions to the labeling requirements
that take care of the problem noted by
the commented

(Note: For the purpose ofthis section,
“Mixed Fission Products™ and “Fission and
Activation Products” may feeregarded as
radionuclides,, provided that the total activity
is also* specified. Designations; as to the
process stream or location sampled or type of
sample (e.g., “primary coolant?’) may also be
helpful as an additional designation ofthe
potential hazard.)

Proposed Section 20.905 Exemptions to
Labeling Requirements [Section 20.1905
in This Final Rule}

Comment The proposed rule omits
existing exemptions for packages
containing only exempt quantities and
those containing less than. 10 mCTorless
of tritium, iodine-125, carbon-14, and
sulfur-35.

Responser While these sources pose
little external hazard from gamma
radiation, the quantities could be a
potential internal hazard?if the package

were ruptured and the-contents were
released Consequently, some warning
remains approgriate. )
Comment The proposed rule omitted
the existing exemption from labeling for
packages for shipmentin
accordance wife DOT requirements.
Response end final rule: The
exemption fear DOT-labeted packages
has been restored because; the
Commission agrees-that the DOT
labeling is sufficient to*denote the
presence of radioactive materials and
provide ms indication of any potential
hazard. Quantities and concentrations
nol requiring DOT labels would not
warrant an: NRC labeling requirement.

(See | 2Q;19Q5(d})
Proposed Section 20.900 Procedures for

Handling Packages [Section 20.1900 hr
this Final’Rule]

Comment: The requirement to*monitor
all packages is unnecessary. The
requirement to monitor all incoming
packages containing radioactive
materials is unnecessary and in large
installations creates a substantial
monitoring burden.

Response: This requirementhas been
reevaluated and modified in order to
reduce the burden.

Finalrule: Section 20.1906 in. the final
rule requires incoming packages to be
monitored when: (1) They are labeled as
containing radioactive materials
according, to DOT regulations, or (2]
when a package is damaged or leaking.
The first provision would reinstate the
exemption from monitoring for
shipments of small quantities of
radioactive materials that would not
require DOT labeling.

Comment: The requirement to survey
external surfaces of packages is
unnecessary. Several commenters with
extensive experience in monitoring,
packages noted that external
contamination was rarefy if ever present
and that wipe tests are time-consuming
both to make the smears and to count
them.

Response: Experience in the shipment
of thousands of packages each year has
been very gpod. However, potential
problems with leaking packages (hiring
transit warrant continued monitoring
upon, receipt to ensure thatleaking
packages are found and reported.
Appropriate action can then be taken to
determine the extent ofcontamination in
transport vehicles and storage, areas in
order to-limit the consequences and
avoid recurrence. However, an
exemption from the contamination
survey requirement has been provided
for special form (sealed) sources that
are being moved to and from work sites
in licensee owned or operated vehicles.

This partially restores an exemption for
all special form sources from the
package survey requirements in

§ '2ftai5(b£iX24-

The Commission believes that
restoring this exemption will not result
in any additional hazard. An external
radiation survey ofthe package is still
required. The primary purpose of this
external survey ofsealed sources. Is to
ensure that the source is stiH properly
secured and shielded after transporting
it.

Finalrule: The requirement to monitor
external surfaces of packages has been
retained and applies to the two classes
of packages for which surveys are
required (labeled "tadioactive*and-
damaged or leaking). A partial
exemption to sealed sources transported
for field use has been reinstated
because of the difficulty in makingfield
measurements of surface contamineticm
«mfbecause the transporting vehicle is
not in general commerce.

Comment: The requirement to monitor
packages within 3 hours is unwarranted.
This requirement wouldlbe difficuft to
meetforseveral types of licensees, some
of which do not have a full-time health
physics stuff person.

Response: Licensees receiving labeled
packages ofradioactive materials to
which this requirement applies are
expected to have available persona who
are qualified to perform such
monitoring. However,, foe person
monitoring the package need not be a
board-certified health physicist.

Finalrule: The 3-hourperiod in
8§ 20.205(b)(1) has been retained except
if foe package is received after normal
working hours  20.1986(c)).

Subpart K—Waste Disposal

Proposed Section 20.1001 Genera)
Requirements [Section 20.2001 in this
Final Rule)

Comment Decay in storage as a
disposal option. Many commenters
noted favorably the addition of "decay
in storage” as an allowed waste
disposal option. Several commenters,
however, did not believe that the option,
as expressed.In the proposed rule, was
particularly helpful.

Response: Technically” the "decay in
storage'* option has always been
available to a licensee since foe license
permitted possession of foe radioactive
materials and these materials naturally
underwent radioactive decay. The
option was formally included in foe
proposed and finalrules because foe list
of disposal options is exclusive and
there have been questions as to whether
this is currently allowed under §8§ 20.1-
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20.601. It should he noted that this
option does not allow material that has
"decayed in storage” to be released to
unrestricted area unless It meets the
requirements of one of the other allowed
forms of waste disposal in part 20, or the
requirements of § 32.92, ““Decay-ki-
Storage,” of 10 CFR part 35, or the
specific requirements given in any NRC
or Agreement State license conditions.

The NRC staff considered adding a
separate “Disposal by Decay in Storage”
option with specific criteria for
unrestricted release of material after
decay. These criteria are commonly
included in source and byproduct
material licenses. However, the
provisions included in 10 CFR 35.92 and
certain specific license conditions
pertainto relatively short-lived
radionuclides and are neither
appropriate nor applicable to other
classes of licenses, such as those issued
under part 50. Also, when evaluated for
aspecific licensed activity, itis possible
to consider existing pathways of
exposure and to establish specific
criteria for decay.

General criteria in a rule would need
tobe sufficiently conservative to take
into account all reasonably conceivable
pathways, thereby reducing the
applicable level from what would be
permitted in a case-by-case evaluation.

Finalrule: The final rule has been
modified to explicitly list “decay-in-
storage” as an authorized form of
disposal. Section 20.2001 has been
modified to incorporate the
requirements that were in § 20.1002(b) of
the proposed rale. These provisions
require NRC licenses for persons who
receive wastes containing licensed
radioactive materials for treatment, for
treatment or disposal by incineration,
decay-in-storage, or disposal in facilities
licensed under part 60 or part 61.

Proposed Section 20.1003 Disposal by
Release into Sairitaiy Sewerage [Section
20.2003 in this Final rule]

Comment: Removal of allowance for
disposal of “dispersible wastes.” A
number of commenters felt that foe
restriction of wastes released to
sanitary sewers to soluble wastes w-onid
have an adverse impact on certain
licensees that had disposed of
“dispersible” but insoluble radioactive
materials under §20.303(a). In
particular, the practice was mentioned
of grinding up animal carcasses with
subsequent sewer disposal of the ground
residue. Hus practice is permitted by
§20.303(a) but would not have been
permitted under the proposed rule.

Response: In the final rule, foe
Commission has modified the conditions
in the proposed rule for disposal of
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radioactive wastes into sanitary sewer
systems so that *‘dispersible biological
materials” may continue to be disposed
of by release to sanitary sewers. This
means of disposal is advantageous
compared with other alternatives for
disposal of this type of biological
material.

The prohibition on disposal of
insoluble materials via foe sanitary
sewer was intended to prevent disposal
via sanitary sewers of material in which
the radioactive material is primarily in
aninsoluble for, such as flakes of
metallic foil containing americium-241.
Such materials may accumulate in the
sewer system, m foe sewer treatment
plants, and in the sewer sludge.

Finalrule: The final rule permits
disposal into sanitary sewers of: (1)
Radionuclides in soluble form or (2)
radionuclides in readily dispersible
biological material, provided that foe
limitsin appendix Bto §8§ 20.1001-
20.2401, table 3, on the average monthly
concentrations and the limits in
§ 20.2003(a)(4) on the total activity
released annually are met. The disposal
of nonbiological insoluble materials is
no longer permitted because of potential
reconceniration of these materials in foe
sanitary sewer system, sewage
treatment plants, and sewage sludge.
This prohibition for insoluble materials
is the reasons why there are no values
listed for insoluble materials in table 3
of appendix B to §§ 20.1001-20.2401.

Comment: The rationale for foe
reduction in the limits for sewer
disposal is not explained. The
concentration limits for radionuclides
released to sanitary sewer systems in
the proposed rule have been reduced by
a factor of 10 from the former rule. The
reduction did not appear to take into
account foe dilution afforded from
multiple users of foe sewer system.
Commenters indicated that they thought
that this reduction would increase the
amount of material that would have to
be disposed of via a low-level
radioactive waste burial site and could
result in increased radiation doses to
workers having to package this material.

Response: This assumption noted by
many commenters that radionuclides
discharged into sanitary sewer systems
are not ingested is not necessarily true
because water in large lake or river
systems may be recycled. The dilution
afforded by having multiple users of a
sewer systems can be offset in part
because there can also be several users
that discharge radioactive wastes into
the same sewer system. The
amendments to part 20in this final rale
permit a higher concentration Limit for
discharges into sanitary sewers than for
other liquid effluent releases of
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radioactive materials, but have lower
concentration limits than were allowed
for sewage. In view of past
contamination incidents (involving
cobalt-60 and americium-241) and foe
reduction in foe dose limit for members
of the public, the Commission believes
that continuation of foe higher limits is
no longer desirable.

The NRC has underway a study of foe
dose pathways associated with disposal
of radioactive materials .via sanitary
sewers. This study will help clarify foe
potential for human exposure.

Comment The exemption on disposal
of human excreta should be removed.
Hospitals should have to comply with
the same regulations as other licensees.

Response: Disposal into a sanitary
sewer system (which was designed
specifically to handle this type of waste)
is the preferred method of disposal
because of the other health
considerations in handling human
excreta in addition to radiation
protection. This exemption is currently
in 20.303(d) of part 20.

Proposed Section 20.1004 Treatment or
Disposal by Incineration (Section
20.2004 in this Final Rule)

Comment Relaxation of specific NRC
authorization for incineration. A number
of comments questioned foe need for foe
existing requirement that incineration of
radioactive materials requires specific
prior NRC approval (except for small
quantities of tritium and carbon-14,
which are specifically exempted). These
commenters noted that the source of foe
released material (horn an incinerator
stack or from a fume hood vent) should
not be the basis of requiring specific
prior NRC approval of incineration
while permitting general effluent
releases.

Response: Relaxation of the prior
approval requirement for incineration
was considered in connection with foe
amendments to part 20 of this final rule.
The requirement for prior NRC approval
of incineration remains m the
amendments to part 20 in this final rule
because the acceptability of incineration
as adisposal option, except for
exempted quantities of radioactive
materials, must be determined on a site-
specific basis considering: (1)
Incinerator design, (2) foe variable
isotopic composition and activity of the
material to be burned, and (3) potential
human exposure to affluents, which may
require special calculational methods
because of complex meterorologto
conditions and other factors.

Finalrule: Disposal by incineration
still requires specific approval by the
Commission (or Agreement State)
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whether done only for wastes from the
licensed facility or whether done for
wastes received from other licensees.

Proposed Section 20.1005 Disposal of
Specific Wastes [Section 20.2005 in this
Final Rule]

Comment: There should be a
definition of ALARA for solid wastes.
Many commenters suggested the need
for ALARA or exempt quantities of
radioactive material in solid wastes so
that very low-level solid wastes could
be disposed of without regard to their
radioactivity.

Response: The Commission agrees
that such levels would be useful and has
developed a policy statement regarding
levels of dose and risk that can be used
to determine that specific practices
involve radiation hazards that are
Below Regulatory Concern (BRC). This
pdlicy statement was published in the
Federal Register on July 3,1990 (55 FR
27522). The BRC policy statement
provides a comprehensive policy that
will establish a disciplined and
consistent framework for all future
Commission exemption decisions. This
includes potential application to
rulemaking or licensing actions for
disposal of slightly contaminated solid
radioactive wastes. The Commission is
developing a program for implementing «
the BRC policy separate from/this part
20 rulemaking.

Proposed Section 20.1006 Transfer for
Disposal and Manifests [Section 20.2006
in this Final Rule]

Comment: This sectionshould not be
in part 20.

Response andfinal rule: This section
is in part 20 because it relates to the
radiation protection aspects of low-level
waste shipments.

Proposed Section 20.1007 Compliance
with Environmental and Health
Protection Regulations [Section 20.2007
in this Final Rule]

Final rule: This section has a
counterpart in the present part 20 and in
the proposed rule (§ 20.1005) stating that
meeting part 20 requirements does not
remove the responsibility of licensees,
when disposing of licensed radioactive
materials, from meeting the
requirements of other applicable
Federal, State, and local regulations
applicable to toxic or hazardous wastes.

The advisory statement in the final
rule has been expanded to cover all
methods of waste disposal. This section
of the rule is advisory and is not
intended to imply that NRC will take
enforcement action for violations of
other environmental protection

regulations issued under statutes other
than the Atomic Energy Act

Subpart L—Records

Standardization of Record Retention
Requirements

Finalrule: Records directly pertaining
to effluents released to the general
environment waste disposal, and doses
received by individuals are to be kept
until the “Commission terminates each
pertinent license requiring the record."”
Other record retention requirements in
this subpart generally have been
modified to be "3 years after the record
is made.” This change is in conformance
with the final rule published in the
Federal Register on May 27,1988 (53 FR
19240) on record retention requirements
for other parts of the NRC regulations.
This change provides for consistent
record retention requirements
throughout the NRC regulations in 10
CFR chapter 1.

Proposed Section 20.1101 General
Requirements [Section 20.2101 in this
Final Rule]

Comment: The units used in records
should be limited to those commonly in
use: the rad, the rem, and the curie.
Some commenters thought that the use
of Sl units (gray, sievert, and becquerel)
should not be allowed.

Response andfinal rule: The
Commission agrees that the use of
“special units,” the rad, the rem, and the
curie, is preferable at this time. This will
avoid any difficulties arising from trying
to implement both a new regulation and
new units. This will reduce potential
problems in records and reports that
could result from some licensees using
the “Sl units” and some using the older
“special units.” The final rule requires
the use of the “special units” instead of
the “Sl units." (See the discussion of this
topic under proposed § 20.4 Units.)

Proposed Section 20.1102 Records of
Radiation Protection Programs [Revised
Section 20.2102 in this Final Rule]

Comment: Added implementation
burden associated with requirements for
formal radiation programs. A number of
commenters thought that the
requirement to have a formal ALARA
program would result in substantial
increased costs due to additional
recordkeeping, procedural requirements,
and quality assurance requirements.

Response: As discussed under
proposed § 20.101, these provisions have
been modified to require ALARA as one
part of a licensee's radiation protection
program. The adoption of requirements
for licensees to have a formal radiation
protection program was not intended to
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cause large implementation costs. Much
of the cost associated with the
recordkeeping requirements in the
proposed rule was a result of the
ALARA documentation requiremer ts.
These recordkeeping requirements have
been reduced in the final rule by
deleting specific reference to
documenting ALARA actions. Specific
types of records will be developed by
each licensee as part of its radiation
protection prgram. Therefore, this
section contains general recordkeeping
requirements associated with the
radiation protection program.
Comment: The recordkeeping burden
for small licensees requires a
commitment of resources that is not
commensurate with the risk. (In section
XXXVI of the proposed rult (51 FR 1121-
1122), NRC specifically requested
comments on the magnitude of the
impact of the proposed rule on small
licensees and requested suggestions on
how these impacts could be reduced.)
Quite a few commenters expressed their
belief that the proposed rule will require
more extensive monitoring and
recordkeeping efforts than are required
by 88 20.1-20.601. Several commenters
suggested that the NRC explore possible
exemptions or exclusions for academic
licensees and other users of small
quantities of licensed material. Other
commenters expresed the view that the
protection of public health for both the
worker and the general public should be
the same regardless of the size or
economic resources of the licensee.
Response: Because of the changes to
reduce the recordkeeping burden
discussed in response to the preceding
comment and because the basic
requirement in 8 20.1101 calls for effort
“* * * commensurate with the scope
and extent of licensed activities * * V
the Commission has not made further
exemptions or exclusions from the
recordkeeping requirements in this
section for certain types of licensees.

Proposed Section 20.1104 Determination
of Prior Occupational Dose [Section
20.2104 in this Final Rule]

Comment: Medical and academic
licensees would have difficulty in
complying with the requirement to
determine prior exposures. The
transitory nature of personnel in these
facilities would make meeting these
requirements very costly. Doses to
employees are small fractions of the
limits so that such costs would be
difficult to justify.

Response: The requirement to
determine dose received in the current
year implements the annual dose limits.
The requirement to attempt to obtain
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records of lifetime cumulative doses
follows one of the provisions of die
guidance to Federal agencies on
occupational radiation protection.
Efforts to obtain prior exposure histories
are only required for workers who are
required to be monitored under
§20.1502. Determination of prior doses
received during planned special
exposures or doses in excess of tibe
annual limits are required only for
workers who will be used in planned
special exposures.

Comment The recording of
"fictitious" radiation doses should be
avoided. The present and proposed rules
state that, when information is not
available regarding the dose received
for a specific period, the licensee should
assume that the dose received was at
the dose limit. Several commenters
thought that this was inappropriate.
Some commenters mentioned that this
practice might be nonconservative ns it
would tend to overestimate the dose
used in any epidemiological studies of
radiation effects, thereby resulting inan
underestimate of the risk associated
with a unit radiation dose.

Response andfinalrule: The final rule
has been modified so thatit does not
require any assumed dose value to be
recorded in case of incomplete prim*
dose histories. Only the lade of data
must be recorded for periods where
there is no information. However, for the
current year, where there are missing
data, an assumption is to be made for
establishing administrative controls: the
portion of the dose limit remaining for
the currentyear is reduced by 1.25 rems
foreach calendar quarter for which
information is missing. {The values for
other limits, such as the shallow dose
equivalent or eye dose equivalent
should be reduced by one-quarter of
their annual limit for each unreported
quarter.) The licensee must note file
absence of this information on the
employee's record but should not enter
the assumed dose value as part of the
employee’s permanent dose record. For
example, an employee who had prior
radiation working experience joins
Company X on July 1st but does not
have the prior radiation records. This
employee*s dose should be limited to 2.5
rems {5 rems-2(1.25)=2.5 rems) until
such time as the records are obtained.

Comment There should be a quarterly
dose limit to cover workers whose
records have not been received from a
former employer. A 0.5-rem dose might
be appropriate for this purpose.

Response: If data were missing for all
four quarters {employment commenced
latein the fourth calendar quarter), then
the employee could not be exposed to
radiation above the level for a member

of the general public. However, tins limit
is 0.1 rem per year not 0.5 rem.

Proposed Section 20.1105 Records of
Planned Special Exposures [Section
20.2105 in this Final Rule]

See dismission under proposed
section 3X1204.

Proposed Section 20.1106 Records of
Individual Monitoring Results [Section
23.2106 in this Final Rule]

Comment NRC should not require
reporting or recording of cumulative
doses. A number of commenters noted
that the ICRP system of dose limitation
is based (as one of the principles) on
controlling annual doses. Consequently,
they questioned the need for recording
cumulative doses.

Response: Although the commenters
are correct that there is no longer a
cumulative dose restriction in part 20
(such as the former 5(N-18) formula), the
Federal Guidance on Occupational
Exposure (see section H.D) contains a
recommendation that cumulative dose
records be maintained and provided to
the worker.

Comment The proposed rule does not
require recording annual doses as listed
in the 1987 Federal occupational
guidance.

Response: "Annual dose” is specified
in the guidance and is the same as the
annual deep-dose equivalent for
external doses. However, "annual dose”
is not required to be recorded by the
amendments to part 20 in this final form
for internal doses. This is consistent
with an exception noted in footnote 5 to
the Federal guidance (Federal Register
of January 27,1977; 52 FR 2832):

Whenthese conditions on intake of
radioactive materials have been satisfied
[i.eMmeeting the committed dose limits], it is
not necessary to assess contributions from
such intakes to annual doses in future years,
and, as an operational procedure, such doses
may be assigned to the year of intake for the
purpose of assessing compliance.

Proposed Paragraph 20.1106(b)—See
Discussion under Proposed § 20.1204

Comment: The recordkeeping
requirement in the proposed
§ 20.1106(d)(2) would require that all
records begin at the beginning of a
calendar year. This would create an
unnecessary hardship on dosimeter
processors since they could not stagger
the dosimeter changeover schedules to
provide a more uniform workload
distribution.

Response andfinalrule: The term
“year" in $ 20.1003 replaces the term
"calendar year" in proposed $ 20.3and
permits the licensee to define the year to
begin anytime in January. A licensee
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may change the starting date, provided
that the change is made at the beginning
of the year and provided that no day fs
omitted and no day is included twice m
consecutive years.

CommentThe requirement in
proposed § 20.1106(e) for each licensee
to keep a copy of the dosimeter
processor’s accreditation certificate
creates an undue burden on commercial
processors. Commercial dosimeter
processors would have to print and
distribute thousands of their certificates
so that each user had a copy,

Response: The proposed rule
contained a requirement for file licensee
to maintain a copy of the dosimetry
processing accreditation certificate
issued to the processor providing
dosimetry services to the licensee. This
requirement, which was in the proposed
dosimetry accreditation rule, was
considered unnecessary and was
dropped as a requirement in the final
version of that rule. Consequently, it has
beendeleted from this final rule.
Licensees who provide their own
dosimeter processing services do have
to maintain a copy of their NVLAP
accreditation certificate for inspection.

CommentThe NRC should consider a
“traveling dose history” that can move
with the worker. This was suggested,
particularly for transient workers and
for workers employed concurrently by
two employers. The.master record will
reside with the current employer and
would have to be transmitted by the
worker to a new employer.

Response: Because the NRC can only
regulate its licensees and has no
authority over individual workers, the
recordkeeping and transmittal
requirements for dose histories are
placed on the licensee and not on the
worker. The concept of a “passport”
incorporating security and dosimetry
data has been used successfully in
Japan and elsewhere. The requirements
for determination of prior exposures that
are in 8 20.2104 provide a similar record
to a "moving history,” but this would
have to be updated by each new
employer.

Concurrentemployment with two for
more) employers requires special
attention so that the combined doses
from both employers would not exceed
the dose limits. When two employers
are aware of such concurrent
employment, file simplest expedient to
achieve this goal Is for them to agree
that the dose limit they wifi use for this
employee in the individual programs is
less than one-half of the NRC dose limits
(the fraction of the dose limit allocated
to each employer might also be
determined on the basis of the relative
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amount of time worked at each
location).

The problem of dual employment is
more of a problem when the employee
has not confided in the employer. The
licensee is required to ascertain the
employment and dose record for the
current year for new employees
(8 20.2104). If the employee deliberately
falsities this information, the licensee
would not know of concurrent
employment and the licensee would not
be penalized for combined doses from
both employers that exceeded the dose
limits. If a current employee takes on
additional outside radiation work
without informing the employer, the
employer should not be penalized. It
should be noted that, under the new
reporting requirements in § 20.2206,
individual dose records will be required
to be submitted to the NRC for all
workers for those categories of licensees
formerly subjectto § 20.407, including
nuclear power reactor licensees.

Final rule: Section 20.2106 has been
modified in order to separate the
requirement for keeping a record from
the format of the record. A clarification
has been added that the dose
information on an embryo/fetus be kept
with the mother’s dose record.

Proposed Section 20.1107 Records of
Doses to Individual Members of the
Public [Section 20.2107 of this Final
Rule)

Comment: Reporting requirements for
exceeding “reference levels." The
proposed rule contained requirements
for reporting exposures in excess of the
“reference levels" for doses to members
of the general public. Many commenters
thought that this was excessive because
this was not an actual regulatory limit.

Response: The 100 millirems per year
“reference level" for doses to members
of the general public in the proposed
rule has been incorporated as die dose
limit in the final rule for members of the
general public so that the associated
recording and reporting requirements
now pertain to a regulatory limit.

Finalrule: Section 20.2107 has been
broadened in scope from “effluents” in
the proposed §20.1107 to pertain to
records of all estimates of doses
received by individual members of the
public. Doses to member of the public
are calculated from measurements of
direct radiation, and radionuclides in
effluents, and the environment rather
than as measurements pertaining to a
particular individual, liiis difference in
method of dose assessment from the
more direct measurements used for
occupational exposure does not imply
any lessening of requirements for

keeping adequate records of effluents
released to unrestricted areas.

Proposed Section 20.1108 Records of
Waste Disposal [section 20.2108 of this
Final Rule]

Finalrule: Section 20,2108 is
unchanged from § 20.1108 of the
proposed rule.

Proposed Section 20.1109 Records of
Testing Entry Control Devices for Very
High Radiation Areas [Section 20.2109 of
this Final Rule]

Finalrule: Section 20.2109 contains an
addition to the proposed rule for keeping
records of tests of entry control devices
for very high radiation areas. This
addition is based upon a requirement in
§ 20.203(c)(6).

Proposed Section 20.1110 Form of
Records [Section 20.2110 in this Final
Rule]

Comment: NRC should allow
computerized recordkeeping systems to
handle records. A few licensees
suggested that NRC allow “electronic”
recordkeeping systems and provide
guidance for their use.

Response: The Commission agrees
that there is great value in the use of
“electronic media." There are a growing
number of licensees that are using
Computer information networks for
retaining and transmitting radiation
dose histories and other worker-related
information among different facilities.

Final rule: The amendments to part 20
in this final rule expand the definition of
“record” to include “electronic media."
The use of electronic media requires
authentication and the prevention of
alteration or loss of the records. As with
requirements for paper records, the
electronic media must be capable of
producing a legible copy of the record.

Subpart M—Reports

Proposed Section 20.1201 Reports of
Theft or Loss of Licensed Material
[Section 20.2201 in this Final Rule]

Comment: The term “substantial
exposure” in proposed §20.1201(a)
should be defined. The requirement to
report the loss of radiation sources
capable of producing “substantial
exposure™ needs to be more precise.

Response: The term “substantial
exposure” in the proposed rule has been
replaced in the final rule by a specific
designation of the activity of lost source
that requires immediate reporting to the
Commission. This quantity is 1,000 times
the activity levels in appendix C to
8§88 20.1001-20.2401, For sealed sources of
cobalt-60, cesium-137, or iridium-192,
this activity would produce a dose of
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about 25 rems at 1 foot over a 30-day
period (25 rems is the dose that requires
immediate Commission notification).
Although somewhat similar doses may
be projected from inhalation of
dispersible material, the exact exposure
conditions would have to be known in
order to make a valid activity-to-dose
relationship.

Final rule: The final rule now contains
specific activity criteria for immediate
reporting rather than the vague term,
“substantial exposure.”

Comment: The quantity for reporting
the loss of a source is too low (too high).
The reportable quantity of 10 times the
appendix C activity values appeared to
some commenters to be overly
restrictive; others thought that all lost or
missing radiation sources should be
reported.

Response: The specified 30-day
reporting level is a compromise between
having higher reporting levels and
having a requirement that all lost or
missing sources be reported. Further, the
report permits review of the
circumstances involved including any
lack of security of materials or
weakness in the licensee’s control
program that may be unrelated to the
sources being stolen or lost, but may be
pertinent in avoiding recurrent theft or
10S3.

Finalrille: The activity levels in
appendix C to §§ 20.1001-20.2401 for
some long-lived radionuclides have been
increased from those specified in
appendix C to the proposed rule. This
increase means that the loss of
milligram quantities of natural uranium
will not have to be reported as was the
casé in the proposed rule.

Comment: A 30-day telephone report
should not be required concomitant with
a written report. Proposed
88 20.1201(a)(1)(ii) and 20.1201(b) both
call for a 30-day report; the first requires
a telephone report and the latter section
requires a written report.

Response andfinal rule: The rule has
been revised to clarify that the written
reports required by § 20.2201(b) are to
be submitted Within 30 days of the
telephone notification required by
§ 20.2201(a), rather than both being
within 30 days of learning of the theft or
loss.

Comment: The rule should provide for
a “grace period" before having to report
a lost source to NRC. Commenters noted
that, in many instances, a source “lost”
in transit eventually turns up. Some
specified period, such as 7 days, should
be permitted before a “lost" source
would have to be reported to the NRC.

Response: The final rule contains two
notification requirements: the one for
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immediate notification only pertains to
those sources that exceed 1,000 times
the activity levels in appendix C to

§8 20.1001-20.2401. The second
notification requirement pertains to
sources that exceed 10 times the activity
levels in appendix Cand that are still
missing after 30 days. This provides a
grace period of 30 days for reporting the
loss of most sources.

Proposed Section 20.1202 Notification of
Incidents [Section 20.2202 in this Final
Rule]

Comment: The requirements for
immediate notification of NRC are too
low. Some commenters thought that the
doses associated with the requirements
for immediate reporting to NRC (five
times the respective annual limits)
would not produce any discernible
harmful effects to the individual to
warrant immediate reporting.

Response: Doses of the order of 25
rems (5 times the 5-rem annual dose
limit) can produce discernible biological
effects in the body in the form of
chromosome aberrations and changes in
the white blood cell populations.
Although the majority of these effects
are temporary, they could be discerned.
However, irrespective of the potential
for discernible effects, doses at these
levels represent a major breakdown in
the licensee’s control over the radio-
active material, and the Commission
believes that it is important that NRC be
promptly notified so that it can take
actions, if necessary, to limit further
consequences.

Finalrule: The final rule retains the
previous reporting requirement.

Comment: Immediate reporting should
be required if there is any potential for
dose reduction. The Environmental
Protection Agency (EPA) suggested that
incidents always be reported if there is
the potential for significantly reducing
public doses through protective actions.
It is believed by the EPA that this would
occur at doses significantly less than
those of the proposed reporting criteria.

Response: The incident reporting
levels and response times have been
selected to limit attention to the more
potentially serious events without the
entire NRC emergency response
network being activated unduly for
events involving only small quantities of
radioactive materials. For most cases, it
is expected that the licensee would have
initiated any necessary remedial
measures. S

Comment: Immediate and 24-hour
notification requirements should be
suspended in the case of a declared
emergency at a nuclear power plant.
Commenters felt, that any emergency at
a nuclear power plant will involve

onsite NRC staff and that stopping
emergency activities to make die part 20
incident reports could be a burden on
the licensee.

Response andfinalrule: These reports
are particularly easy to make for nuclear
power reactors (the reactor operator
merely has to pick up the dedicated
NRC telephone line to get the NRC
Operations Center). There are certain
functions of the NRC (such as activating
the NRC Incident Response Plan) that
require that NRC be notified; therefore,
this notification requirement has been
retained.

Proposed Section 20.1203 Reports of
Exposures, Radiation Levels, and
Concentrations [Section 20.2203 in this
Final Rule]

Comment: There is no requirement for
reporting doses that exceed the limit for
protection of the embryo/fetus in
proposed § 20.208.

Response andfinalrule: A
requirement has been added to the final
rule in § 20.2203(a)(2)(iii).

Comment: The identifiers required in
proposed § 20.1203(b)(2) for the embryo/
fetus should be those of the mother. As
the fetus has no date of birth and no
Social Security account number, those of
the mother should be used.

Response andfinal rule: A footnote to
this effecthas been added to § 20.2203.

Comment: Reports of exceeding the
0.1-rem reference level should not be
required. A number of commenters
noted that the 0.1-rem reference level
was not a limit and, therefore, exceeding
it should not necessitate a report to the
NRC.

Response: As a result of changes in
the ICRP interpretation of the 0.1-rem
level and the former 0.5-rem dose limit,
the 0.1-rem level is now the
recommended limit. Consequently, 0.1
rem is the primary limit applicable to
members of the general public and
reports are justified when it is exceeded.

Comment: Smaller licensees, such as
nuclear medicine facilities, should be
exempted from the reporting
requirements of proposed f 20.1203.
Licensees are required to report
concentrations in unrestricted areas that
exceed 10 times any applicable limit in
the license. Because some nuclear
medicine units use the room air volume
for dilution, calculated concentrations
exceeding 10 times the appendix B limits
might frequently occur. This would
require either more frequent reporting to
NRC or use of more sophisticated
atmospheric dispersion models.

Response: The reporting requirements
are very similar to those in the part 20
§8§20.1-20.601. Part 35 of the
Commission’s regulations, which deals
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with medical applications, covers the
medical use of noble gases and in

§ 35.205(a) limits airborne
concentrations to the 10 CFR part 20
appendix B to §§ 20.1-20.601
concentrations. Experience has not
indicated large numbers of reports of
such limits being exceeded.

Proposed Section 20.1204 Reports of
Planned Special Exposures [Section
20.2204 in this Final Rule]

Comment: The license should not
have to file a separate report to NRC for
Planned Special Exposures. Several
commenters objected to having to file
these separate reports each time a
Planned Special Exposure is carried out.
This was viewed as representing a
reporting requirement for operating
within the NRC regulations. It was
suggested that this information be
included in the employee’s records
without reporting to NRC.

Response: Because of the newness of
the concept, the NRC wishes to monitor
carefully the use of the Planned Special
Exposures. Further, while the Planned
Special Exposures are provided in the
final rule, its use does represent a
situation in which the licensee is
operating outside of the normal dose
limits, and of which the Commission
should be aware.

Comment: Period for reporting
planned special exposures. Several
commenters noted that the 15-day
period for reporting planned special
exposures is shorter than the 30-day
period usually allowed for similar
reports.

Response: The reporting period of a
planned special exposure has been
increased from 15 days to 30 days to be
more consistent with other reporting
requirements;

Proposed Section 20.1206 Reports of
Individual Monitoring [Section 20.2206
in this Final Rule]

Comment: Could the requirement for
the reporting of individual exposures be
construed as an invasion of privacy?
Some commenters believed that
requiring the reporting of individual
doses rather than a statistical summary
might constitute an invasion of personal
privacy.

Response: The Commission does not
believe that submission of individual
dose data constitutes an invasion of
privacy. Such data have been reported
to the NRC routinely in the termination
reports for some time. Such information
will be protected in accordance with the
Privacy Act and will be restricted, as it
has been in the past, to use by NRC
officials, NRC contractors, or qualified
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scientific investigators. Instructions on
protecting this information appear in
§ 20.2106(d).

Comment: If the radiation exposure
data are collected into a central
repository, would the NRC be the proper
place for it? One commenter felt feat fee
radiation exposure data mightbe better
maintained by an agency whose charter
encompasses the analysis of fee data for
estimates of risk.

Response: Arguments might be made
for other agencies having the lead role in
the storage and analysis of those data?
however, it is fee NRC that has the
statutory authority to require that these
data be collected. Although-the part 20
recordkeeping requirements are
intended primarily to fulfill MRCTs
information needs for regulation, fee
NRC has continuing contacts with
agencies feat have expertise in
conducting epktemiclogieal studies
(such as fee National Cancer Institute of
the National Institutes of Health and fee
Office of Health and Safety of the
Department of Energy) to ensure that the
part 20 repeating and recordkeeping
requirements do not lose information
that would be vital to carrying out
studies ef this type.

Comment The total collective
(person-rem) dose should be reported. It
was felt by one commenter that NRC
should require the total collective dose
to be reported so feat the numbers used
in NUREG-0473 (NRC’s annual summary
of occupational radiation doses) will be
fee same as those calculated by fee
licensee.

Response: The reason for a possible
discrepancy between a licensee’s
estimate of the collective dose to
workers and fee estimate published by
the NRC has been that the licensee may
sum fee actual individual doses and fee
NRC estimate is based upon the
statistical summary rather than fee
actual individual dose reports. Such
differences should be reduced in the
future because NRC will also be using
dose information, for individuals. The
final rule requires licensees who
previously submitted the dose
summaries, to reportthe individual dose
data to NRC Bofe collective dose
calculations should then be using the
same data base.

Comment The termination report
required in proposed § 20.1207 should
(or should not) be replaced wife an
annual report for all personnel
monitored. Some commenters felt feat
an annual report just to fee NRC should
replace fee present requirement for a
termination report. Other commenters
felt that annual reports to the NRC of
doses to mefrviduals constituted a
considerably larger burden than did a

statistical summary. Some commenters,
who disagree with filing an annual
report to the NRC were in favor of
giving such an annual dose summary to
fee worker. Other commenters
suggested feat all licensees be required
to submit an annual report to NRC on
each monitored individual.

Response: The reporting of individual
monitoring data will help track doses to
individuals who are exposed at several
facilities during any given year and
whose total dose would be
underreported by statistical reports
prepared at each work site. Such
information is shown at the present time
only by analysis of the termination
reports.

Licensees who were previously
required to file both annual statistical
summaries and termination report» wife
fee NRC will, instead, submit annual
dose reports to NRC for all workers for
whom monitoring is required under
§20.1502. A copy of the annual report to
NRC could also be given to fee
individual worker in order to satisfy fee
revised reporting requirement in § 10.13
of 10 CFR part 10. Although this may
entail some additional burden to
licensees, fee use of “electronic media"
for recordkeeping might in fact reduce
overall costs, it is intended that large
employers (such as nuclear power
reactor licensees) would submit an
electronic copy of their dose reports m &
prescribed format to fee NRCKi lieu of
paper copies ofindividual records.

SubpartN—Exemptions andAdditional
Requirements

Proposed Section 20.1301 Applications
for Exemptions (Section 20.2301 in this
Final Rule]

Comment: NRC should make fee
issuance ofexemptions a matter of
public record1Several commenters felt
feat the issuance ofany exemptions
under this section should require public
notice and comment. The EPA stated
that exemptions could adversely affect
its ability to control radionuclides under
the Safe Drinking Water Act.

Response: The NRC has issued few
exemptions under feis longstanding
provision ind has not exempted anyone
from fee dose limits fora worker or for a
member of the pubRc. Any exemptfon
that could have a significant impact on
fee environmentwould be evaluated, in
accordance wife fee Commission's
requirements m 10 CFR part 51 under
fee National Enviommental Policy Act.
Regarding EPA’s comment on controlling
radionuclides under fee Safe Drinking
Water Act, the Commission wifiensure
that potential impacts on water
resources and drinking water supply
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systems are considered in evaluations ef
proposed exemptions, such as
alternative liquid effluent concentration
limits. Where appropriate, NRC will
coordinate with EPA to ensure feat
drinking water supplies are
appropriately protected by any
proposed, exemptions.

Proposed Appendix A (Appendix A to
|| 20.1001-20.2401—Protection Factors
for Respirators in feis Final Rude)

Comment The protection factor for
air-purifying respirators with particulate
elements is too low. The listed
protection factor for air-purifying
respirators with particulate filters- is 50,
whereas both ANSI Z88.2 and the
OSHA regulations m 29 CFR part 134
use 100.

Response: The NRC never endorsed
ANSI Z8&2-1980, whereas fee OSHA
regulations generally follow ANSI
standards. The current NRC-allowed
protection factors (PFa) are based upon
research conducted by the Los Alamos
National Laboratory (LANL). These
recommendations included a PF of 50 for
full face respirators, based on
experimental data on actual testing of
personnel using respirators under
carefully controlled conditions. In actual
use, there is essentially no difference
between a PF of 50versus a PF of 100, so
feat there should be little or no real
impact on field use of respirators or on
operations at nuclear facilities feat
would result from using fee higher
protection factor.

Comment Several respiratory
equipment specifications in appendix A
should be applicable only for areas that
are"immediately dangerous to life and
health." Footnotes “h” and "i* contain
specifications for air flow rates and flow
calibration and a requirement for
standby rescuers to be available when
using supplied-air suits. These were felt
to be unneeded considering that, if fee
air flow failed, fee person could
withstand a small exposure to the
airborne radionuclides while exiting fee
area after removing fee protective hood.

Response: The supposition feat
condition» “immediately dangerous to
Me and health™do not exist is not
always correct. Failure of an airline in
supplied-air suits may be considered as
“immediately dangerous to life and
health” because there is an.acute danger
of suffocation if fee air supply is
interrupted and fee hood cannot be

. removed by fee wearer. Rapid recovery

of and assistance to the individual in the
supplied-air suit necessitates fee
presence of a pre-equipped rescuer.



Federal Register / Vol. 56, No. 98 / Tuesday, May 21, 1991 / Rules and Regulations

Proposed Appendix B (Appendix B to

§8 20.1001-20.2401—Annual Limits on
Intake (ALIs) and Derived Air
Concentrations (DACs) of Radionuclides
for Occupational Exposure; Effluent
Concentrations; Concentrations for
Release to Sewerage in the Final Rule)

General comments: Most of the
comments from radiation protection
professionals favored the adoption of
the ICRP-26/ICRP-30 annual limits on
intake and the derived air
concentrations. Comments from private
citizens were against adoption of the
ICRP values because the majority of the
values would increase (as stated in
Section XXIX of the proposed rule, 51
FR1120).

Response: From an occupational
protection standpoint, the changes that
result from adoption of the ICRP risk-
based approach lead to higher limiting
intake values than in appendix B to
8820.1-20.601. These increases result
from the increase in the allowable
ceiling for organ doses. The values that
served as the basis for calculating the
concentration limits used in appendix B
to §820.1-20.601 were organ dose limits
of 5,15, and 30 rems. The new
concentration limits in appendix B to
§8§20.1001-20.2401 are based upon the
effective (weighted) organ dose or upon
the nonstochastic limit that forms an
organ dose ceiling when the stochastic
risk is not limiting. These changes
increase the limiting annual organ doses
(when only one organ is irradiated) for
those doses that are limited by the
stochastic (effective dose) limit from 5
rems to 20 rems for the gonads, from 15
rems to 32 rems per year for the breast,
and from 15 rems to 42 rems for the lung.
Limiting doses to other organs increase
from the former 15- and 30-rem values to
the 50-rem nonstochastic limit.

The former ICRP-2 "critical organ”
concept based the limiting intake upon
controlling the dose rate to the organ
receiving the highest dose rate (the
"critical organ”). The doses to organs
other than the critical organ did not
have to be evaluated, even if these
doese were close to the estimated dose
to the critical organ. The ICRP-26/30
system evaluates the doses to the major
organs and the six remaining organs that
receive the next highest doses. These
doses are then multiplied by the
appropriate weighting factors (wT) and
are summed to give a risk-weighted
“effective dose.” The concentration
limits that are based upon this ICRP
approach reflect the doses to all
principal organs that aré irradiated, not
just the one organ that receives the
highest dose as was done in §§20.1-
20.601.

Many of the comments from private
citizens do not appear to reflect the
proposed rule because many of the
comments objected to raising the limits
for radionuclide concentrations
applicable to the general public. As
noted in the discussion of appendix Bin
the notice of proposed rulemaking
(section XXIX, 51 FR 1119-1120), the
concentration limits for members of the
public were based upon a "reference
level” dose (now the dose limit for
members of the general public) of 0.1
rem per year and incorporated an
additional factor of 2 reduction
(proposed appendix B; 51 FR 1145) for
age-dependency and combined air and
water intakes. Thus, the concentration
limits for the public reflect a reduction
in their basis from a whole-body annual
dose of 0.5 rem in part 20 (88 20.1-
20.601) to 0.05 rem in the proposed and
final rules. The concentration limits for
individual radionuclides may be higher
or lower for members of the general
public in unrestricted areas in appendix
B to 8§820.1001-20.2401 than in the
former tables because of changes that
occurred in the intervening 25 years in
the metabolic and other parameters
used to calculate internal doses. These
changes are reflected in ICRP
Publication 30 and its supplements and
amendments. However, these changes
are a result of changes in the scientific
techniques and parameters used in
calculating doses and do not reflect an
increase in the allowable dose limits,
which, in reality, have been decreased
inlthe amendment to part 20 in this final
rule.

Comment: NRC should consider
deleting table 2 from appendix B. The
concentration limits in appendix B do
not provide adequate protection of
children and infants because they do not
take into account age dependency in a
proper manner. Compliance with the
dose limits, rather than with these
concentration limits, should be required.

Response: The use of the effective
dose equivalent concept reduces the
importance of age-dependent intake-to-
dose factors. Age dependency is of
primary importance in calculating organ
doses. Those organs for which age
dependency is important, such as the
thyroid gland, are of lesser importance
because of lower wTvalues (for the
thyroid, for example, wT=0.03) used to
calculate the effective dose. A factor of
2is included in the calculation of
concentration limits for release to air
and water, which, in part, accounts for
age dependency. In addition, the
Commission believes that there is a lack
of detailed age-dependent metabolic
data for all but the most common
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radionuclides that will inhibit such
attempts to increase the precision of the
dose estimates.

Many smaller licensees routinely use
concentrations and the appendix B
tables in order to demonstrate
compliance. The use of concentration
limits for determining compliance is a
well-established practice that is
economical for many of the smaller
licensees. Despite the growing
availability of simplified dose
assessment models, the Commission is
continuing to accept the use of
concentrations to demonstrate
compliance with the dose limits.

Comment: The appendix B tables fail
to account for the chemical toxicity of
natural and low-enriched uranium. This
fails to take into account the possible
kidney (renal) damage associated with
the chemical toxicity.

Response: There is a separate limit for
uranium intake that is based upon the
chemical toxicity. This limit was
expressed as footnote 3 to appendix B,
page 1199 of the January 9,1986 notice
of proposed rulemaking and also as
§20.204(i) on page 1131. In the final rule,
it appears as footnote 3 in appendix Bto
8820.1001-20.2401, but the limit also has
been moved up in the text to the section
on dose limits and now appears as
§20.1201(e).

Comment: The limits for occupational
and nonoccupational exposure to radon-
222 and its particulate daughters do not
appear to be consistent with the
airborne concentration limits for other
radionuclides in terms of risk.

Response: The occupational
concentration limits for radon-222 are
based on the existing Federal guidance,
which is 4 WLM (4 Working-Level
Months) per year. The annual limit on
intake (ALlI) is stated as 100 p.Ci or 4
working-level months. The derived air
concentration (DAC) in Part 20 for
occupational exposure to radon-222 of 3
x 10“8is equivalent to 0.33 working
levels (this equivalence is also given in
the appendix B table). The concentration
limit for members of the general public
is a factor of 300 lower and, like the
other airborne concentration limits,
represents an effective dose of 0.05 rem
per year.

Comment: Concentration limits for
tritium omit chemical forms other than
for tritiated water vapor;

Response: As there is expected to be
no occupational intake via oral
ingestion, and most of the commonly
used organic tritiated compounds are
not volatile, inhalation and transpiration
through the skin are the principal
pathways of exposure. Different intake
limits would apply to hydrogen gas (HI
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or T2) and tritiated water vapor (HTO)-
The HT or T2gas is rapidly converted to
HTO by isotopic exchange and
oxidation (both in air and in the body!
so that specifying a submersion dose
limit for HT would understate the actual
radiological impact. Comparison with,
other derived Emits for other chemical
forms shows that the use of the
concentration limits for HTO provides
an adequate level of protection for most
of the other chemical forms.

Comment: No concentration limits are
listed for natural thorium. There are
limits for natural uranium, but
corresponding concentration limits for
natural thorium are not given. The
isotopic composition of thorium can
vary somewhat with different ores and
with different times after chemical
separation.

Response: A licensee should use the
thorium-232 value or, ifa more precise
value is desired, use the nrocedare for
mixtures m appendix Bto §§20.1001-
20-2401 applied' feythe actual isotopic
concentrations present.

Comment: The derived air
concentrations for the server»! public are
not always 0.1 times the occupational
values.

Response: The limits for the general
public are calculated solely from the
stochastic risks. This differs from ICRP,
which would use a "capping” organ
dose khmt of 5rems (0.1 x the
nonstochasiic feastof 50 rems) in
deriving the organ dose limit for organs
that are feasted by the nonstochastic
risk. If there is a threshold for
nonstochastic effects for the worker at
50 rems, it would also apply to a
member of the public. Rather than,
applying a factor of 10 reduction to a
nonstoehastic value, die limiting
stochastic (effective! dose was used to
calculate the concentration limits for the
general public. Values are notbased on
the nonstochastic risk, for members of
the public, even if they were the basis
for the calculation of the DACs and Alls
forthe worker. This difference in
method of calculation accounts for the
lack of a consistent ratio between
worker DACs and effluent limits for the
public.

Proposed Appendix C (Appendix C to
§8§2ai001-20.2401—Quantities of
Licensed Material Requiring Labeling in
the Final Rule) '

Comment: The reduction from 100 pCi
to 0.001 pCi for thoriumvalues will
require posting of areas where
thoriated-nickef machine parts are used.

Response: On the basis of specific
activity considerations, the 100 pCf limit
has been retained for long-lived
radionuclides (half-lives longer than 10*

years) such as thorium-232, which would
require several grams of material to
produce the stated activity level.
Because this is based on half-life, two
isotopes may be treated differently, e.g..
uranium-235, which does not meet the
half-life criterion, has a value in
Appendix C to §§20.1001-20.2401 of
0.001 pCi, and uranium-238, which
exceeds the 108year criterion, has a
value of 100 p-Cl.

Proposed Appendix D (Appendix D to
§120.1001-20.2401—United States
Nuclear Regulatory Commission
Regional Offices in.die Final Rule)

No comments were received on this
section.

Proposed Appendix E. (Appendix E to
§§20.1001-20.2401 (Reserved in this
Final Rule}}

Finalrole: The ealculational
guidelines and equations dial appeared
in proposed appendix E are being
incorporated fete a regulatory guide on
summation of mtemal and external
doses. This will make it easier to revise
and clarify the caleulational methods
without having feeresort to formal
rulemaking. (Note: NRC routinely issues
regulatory guides for public comment
before making them final.)

Proposed Appendix F (Appendix F to
§820.100*1-20.2401—Requirements for
Low-Level Waste Transfer for Disposal
at Land Disposal Facilities and
Manifests in this Final Rule)

(Note: Appendix F is derived directly from
requirements inserted by the Part 61
rulemaking proceeding on low-level
radioactive waste disposal sites. These
requirements were in $ 20.311. Because these
requirements are relatively recent, they were
not modified in the amendments to Part 20 m
this final rule. The Commission is considering
revisions to the manifestrequirements in a
rulemaking separate from (his Part 2U
rulemaking.)

VIl. Conforming Amendments

Accompanying these amendments to
part 20in this final rule are amendments,
to other parts of chapterT that update
citations to 10 CFR part 20 that are
found in these other regulations. These
conforming amendments are to be
implemented in accordance with the
schedule for implementing the
amendments to part 20 in this final rule
as reflected in §20.1008.

Two amendments are particularly
important as they go beyond updating
cross-reference citations. One
amendment to appendix Cto 10 CFR
part 2 updates and modifies the
examples of the severity levels
associated with violations of 10 CFR
part 20. In accordance with the
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implementation schedule above,
licensees will remain subject to die
version of part 2, appendix C,
supplement IV of die NRC enforcement
policy inredesignated supplement IV for
88 20.1-20.601. The conforming
amendments to supplement IV for

88 20.1001-20.2401 of appendix C to 10
CFR part 2 would only apply after
January 1,1993, or when a licensee
implements die part 20 before that date.

The Commission does not believe that
solicitation of public,comment on the
conforming changes to appendix C (of 10
CFR part 2) is required before they are
issued in final form.

The second major change to other
parts is the requirement to provide all
workers with information on their
radiation doses. This modification was
made to conform to dieT987 Federal
guidance on occupational radiation
exposure. Formerly, part 19 required
licensees to furnish such a report at
least annually upon the request of the
worker. The change deletes the words
"upon request." Public comment is not
being solicited on this change as the
comments were requested in the
proposed rule (section XXVII, 51FR
Ilia) on the option oi requiring reports
to individual workers*. (These comments
are discussed with regard to proposed
§20.1106). Part 10 has been amended to
require licensees to advise each worker
at least annually of the worker’s dose
recorded when requested (if the licensee
is still implementing 88 201-20601) or
annually, whether requested or not,
when the licensee adopts 1S 20.1001-
20.2401.

VIII. Finding of No Significant
Environmental Impact: Availability

The Commission has determined
under the National Environmental Polk*
Act 01960, as amended and the
Commission's regulations m subpart A
of 10 CFR part 51 that this rule is not a
major Federal action significantly
affecting the quality of the human
environment and therefore an
environmental impact statement is not
required. The amendments to part 20in
this final rule change the level for
protection of the general public from an
implicit Hunt of 0.5 rem per year to an
explicit limit of 0.1 rem per year. There
are also numerous changes m airborne
and water radionuclide concentration
limits. These changes result from
changes in the models and parameters
used to estimate the radiation dose
associated with intake ofa radionuclide.
Some of the concentration limits for the
general public are higher or lower than
previous concentration limits; and some
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are of the same magnitude as the
previous limits.

Despite the changes-in the dose and
concentration limits, the Commission
believes that issuance of the final rule
will not have a major impact on the
environment The primary basis for this
conclusion is that NRC (and Agreement
State) licensees have implemented
radiation protection measures that keep
radiation exposures and radioactive
effluents as low as reasonably
achievable (ALARA) in accordance with
provisions of 10 CFR 20.1(c) and
comparable State provisions. These
measures, wftether established by rule,
license, or good management practice,
have been particularly successful in
minimizing effluents to the general
environment and exposures to members
of the public and radiation workers. The
final rule will make such ALARA
programs mandatory as a part of
licensee radiation protection programs.

In addition to 10 CFR part 20 and
existing ALARA programs, there are
other regulations that govern allowable
doses to members of the public and that
remain unchanged by the amendments
to part 20. These other regulations
include appendix I to 10 CFR part 50,10
CFR parts 60 and 61, and the EPA’s
generally-applicable environmental
standards in 40 CFR part 190. These
standards set limits or design objectives
(appendix 1) for releases of radioactive
material to the general environment that
are generally more restrictive than the
dose limits in part 20. Consequently,
since these more restrictive Standards
remained essentially unchanged by the
part 20 amendments, the level of public
protection and the associated
environmental impact are not changed
appreciably from those associated with
existing practice under the 8§ 20.1-
20.601 of part 20 and the aforenamed
regulations.

The environmental assessment and
finding of no significant impact on
which this determination is based are
available for inspection at the NRC
Public Document Room, 2120 L Street
NW. (Lower-Level), Washington, DC
20555, Single copies of the
environmental assessment and finding
of no significant impact are available
from Harold T. Peterson, Jr., Nuclear
Regulatory Commission, NL/S-139,
Washington, DC 20555, telephone: (301)
492-3640.

IX. Paperwork Reduction Act Statement

The final rule amends information
collection requirements that are subject
to the Paperwork Reduction Act of 1980
(44 U.S.C. 3501. et seq.). The
requirements contained in 8§ 20.101-
20.601 were approved by the Office of

Management and Budget approval
numbers 3150-0014. Forms 4 and 5in
current use were approved under OMB
approval numbers 3150-0005 and 3150-
0006.

Additional information collection
requirements in §§ 20.1001-20.2401 will
be submitted by NRC to the Office of
Budget and Management for review and
approval of the paperwork requirements
before they can become effective. Notice
of OMB approval will be published by
the NRC in the Federal Register.

X. Revised Regulatory Analysis

The Commission has issued a final
regulatory analysis for this regulation.
This revised analysis was based on the
draft regulatory analysis as modified to
account for the changes from the
proposed rule resulting from public
comments on both the proposed rule and
the staffs modified rule m SECY-86-315
and supplemental papers. Copies of both
the draft and final regulatory analysis
are available for inspection and copying
for a fee in the NRC Public Document
Room (See addresses.)

XI. Final Regulatory Flexibility Analysis

In accordance with the Regulatory
Flexibility Act 0f1980, 5 ILS.C. 605(b),
the Commission has prepared a
regulatory flexibility analysis that
indicated the new amendments will
apply to all NRC licensees. The NRC has
approximately 7,500 licensees,
approximately one-quarter of which are
classified as small entities.

(Note: Agreement States, which implement
comparable regulations under Section 274 of
the Atomic Energy Act of 1954, as amended,
have about 16,000 licensees of which a
comparable number are assumed to be small
entities.)

The types of small entities that would be
affected by this rule include physicians,
small hospitals, small laboratories,
industrial applications in small
industries, radiographers, and well
loggers.

Copies of the draff and final
regulatory analysis are available for
inspection and copying, for a fee, in the
NRC Public Document Room (See
ADDRESSES.)

XIL Backlit Analysis

A final backfit analysis has been
prepared for this rule and may be
examined and copied for a fee m the
Commission's Public Document Room
(see aadaresses). For the reasons stated
in this backfit analysis, the Commission
has concluded (hat the amendments to
part 20 in this final rule, as applied to
nuclear power reactors, provide a
substantial increase in overall
protection of public health and safety
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both for workers and for members of the
general public. The Commission’s
conclusion rests on both quantitative
and qualitative grounds. The
Commission believes that the reductions
in allowable dose limits that are
embodied in these part 20 amendments
contribute to substantial increases in the
protection of public health and safety.
Although current practice, including the
philosophy of keeping radiation
exposures as low as is reasonably
achievable (ALARA), generally has kept
radiation exposures well below the
existing limits, the reductions in the
allowable dose limits ensure that such
doses will also remain low in the future.

There are several qualitative factors
that support the Commission’s
conclusion that the part 20 amendments
provide a substantial increase in
protection. One of the main qualitative
factors is that it is necessary to revise
the 30-year-old part 20 to ensure that the
NRC regulations reflect the current state
of radiation protection science. Any
future revisions in dose limits
recommended by ICRP or NCRP would
undoubtedly be based upon the 1977
ICRP and 1987 NCRP recommendations
and, therefore, would be more easily
incorporated into the framework of the
amended part 20 (8§ 20.1001-20.2401)
than in the framework of §820.1-20.601
of part 20. Other qualitative factors
include: maintaining consistency with
international radiation protection
programs, keeping the radiation
protection requirements consistent with
current risk assessment methodologies,
and having the NEC’s standards
conform to Federal radiation protection
guidance.

The Commission is adopting the final
rule based in part on the conclusions of
this analysis that the rule provides for a
substantial increase in the over-all
protection of the public health and
safety and that the direct and indirect
costs of its implementation are justified
in terms of the quantitative and
qualitative benefits associated with the
rule. The Commission notes, however,
that, even had the analysis not
concluded that the amendments to part
20 in this final rule provide a substantial
increase in the overall public health and
safety, it could have gone forward with
the rule because the changes made to
part 20 also amount to a redefinition of
the level of adequate protection and the
backfit rule’s substantial increase in
protection and cost justification
standards do not apply to a redefin 'tion
of adequate protection.
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Additional Views of Commissioner
Curtiss with Respect to Backfit

I have examined the proposed Part 20
amendments from the standpoint of
whether and, if so, how the backfit rule
should apply to this particular rule-
making. The nature and effects of the
proposed changes to part 20 lead me to
the conclusion that the proposed
amendments, in essence, would redefine
what is necessary for adequate
protection of the public health and
safety in the radiation protection area.
Thus, while | believe that we should
apply the backfit rule to this part 20
rulemaking effort, | also believe that this
rulemaking constitutes a redefinition of
adequate protection as described in 10
CFR 50.109(a)(4)(iii) and that the usual
backfit analysis and cost-benefit
balancing are therefore not required in
this instance.

On the question of whether such an
approach would require this rule to be
renoticed for further public comment, |
have concluded that there was ample
indication in the notice of proposed
rulemaking that the Commission is
rethinking its radiation protection
standards across-the-board in this part
20 rulemaking. Moreover, this initiative
was explained in a manner that could
logically be construed to encompass the
approach to backfitting described
above. Of particular importance, the
notice of proposed rulemaking itself
seems to indicate that the Commission
is contemplating an action that would
redefine what is necessary for adequate
protection in the radiation protection
area. For example, the notice states that:

[Tjhe Nuclear Regulatory Commission
(NRC) is proposing a major revision of its
regulations in 10 CFR Part 20 which provide
the requirements for the protection of
individuals who are exposed * * *to
ionizing radiation horn routine activities
* * *which are licensed by the NRC * * * *
The intent of the revision is to improve NRC
radiation protection standards by reflecting
developments in the principles that underlie
radiation protection and advances in related
sciences that have occurred since the
promulgation of 10 CFR Part 20 nearly thirty
years ago * * * *The expected result of
promulgating and implementing the proposed
revised rule is an improved rule that provides
better assurance of protection: establishes a
clear health protection basis for limits and
other regulatory actions taken to protect
public health; applies to all licensees in a
consistent manner; and reflects current
information on health risk, dosimetry, and
radiation protection practices and
experiences.

51 FR 1092 (January 9,1986).

With regard to existing Part 20
standards, the Commission noted that:

[iln promulgating these standards, the AEC
emphasized “that the standards are subject

to change with the development of new
knowledge, with significant increase in the
average exposure of the whole population to
radiation and with further experience in the
administration of the Commission’s
regulatory program.” Consistent with this
emphasis, the proposed revision reflects new
knowledge, increased uses of radiation and
generation of radiation sources, and
experience gained during the past twenty
years* * * *[Earlier] revisions [to the
existing part 20] have not kept the regulations
in accord with more recent recommendations
of scientific organizations * * *to improve
overall protection and establish a clear
health risk rationale * * * *[TJhe central
thrust of the revision [is] to ensure that
radiation protection is adequate and
défendable when judged by good protection
practices and contemporary standards.

51 FR 1093,1094 (citations omitted).

In discussing the benefits of the
proposed rulemaking, the Commission
indicated that:

[t]he proposed revision to Part 20 includes
numerous changes required to bring the
radiation protections standards into accord
with current défendable [sic] scientific
knowledge, and to reflect contemporary
scientific and philosophical approaches to
protection against radiation * * * *The
Commission anticipates that promulgating
and implementing the proposed rule will
result in a regulation that provides better
assurance of protection, establishes a clear
health protection basis for limits, applies to
all licensees, including small entities, in a
consistent manner, and reflects current
information on health risk, dosimetry, and
radiation protection practices and
experiences.

51 FR 1120,1122.

Consistent with all of these
statements on the nature of the
proposed changes to part 20, a
supplemental notice of proposed
rulemaking that requested comments on
a proposed backfit analysis indicated
that:

[TThis is the first complete revision of these
regulations in over 25 years. This revision
will bring the Commission’s radiation
protection standards into accord with current
recommendations of the International
Commission on Radiological Protection
(ICRP).

The proposed revision to 10 CFR part 20
[is] intended to:

a. Update the quarter-century-old 10 CFR
Part 20 to incorporate advances in science
and new concepts of radiation protection
methodology and philosophy;

b. Implement pending Federal radiation
guidance on occupational radiation
protection;

c. Implement the principal current dose-
limiting recommendations of the ICRP;

d. Incorporate the ICRP “effective dose
equivalent” concept;

e. Update the limits on airborne
radionuclide intakes, effluent releases and
doses from inhaled or ingested radionuclides
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using up-to-date metabolic models and dose
factors; and

f. Require that licensees have programs for

keeping radiation exposures "as low as is
reasonably achievable” (ALARA).

51 FR 30870, 30871 (August 29,1986).

Overall, these various characteristics
of the purpose, intent, and nature of the
proposed changes to part 20 lead to the
conclusion that the Commission is, in
fact, rethinking its radiation protection
standards. For these reasons, | believe
that the notice adequately describes the
nature and substance of the proposed
rule changes and that renoticing to
further reflect a Commission judgment
that the proposed changes constitute a
redefinition of adequate protection is
not necessary.

List of Subjects
10 CFR Part 20

Byproduct material, licensed material,
nuclear materials, nuclear power plants
and reactors, occupational safety and
health, packaging and containers,
penalty, radiation protection, reporting
and recordkeeping requirements, special
nuclear material, source material, waste
treatment and disposal.

10 CFR Parts 2,19, 30, 31, 32, 34, 35, 39,
40, 50, 61, and 70

Radiation protection.

Under the authority of the Atomic
Energy Act of 1954, as amended, the
Energy Reorganization Act of 1974, as
amended, and 5 U.S.C. 552 and 553, the
following amendments to 10 CFR parts
2,19, 20, 30, 31, 32, 34, 35, 39, 40, 50, 61
and 70 are published as a document
subject to codification.

PART 20—STANDARDS FOR
PROTECTION AGAINST RADIATION

1. The authority citation for part 20 is
revised to read as follows:

Authority: Secs. 53, 63, 65, 81,103,104,161,
182,186, 68 Stat. 930, 933, 935, 936, 937, 948,
953, 955, as amended (42 U.S.C. 2073,2093,
2095, 2111, 2133, 2134, 2201, 2232, 2236), secs.
201, as amended, 202, 206, 88 Stat. 1242, as
amended, 1244,1246 (U.S.C. 5841, 5842, 5846),

Section 20.408 also issued under secs. 135,
141, Pub. L. 97-425, 96 Stat. 2232, 2241 (42
U.S.C. 10155,10161).

For the purposes of sec. 233, 68 Stat. 958, as
amended (42 U.S.C. 2273); §§20.101, 20.102,
20.103 (a), (b), and (f), 20.104 (a) and (b),
20.105(b), 20.106(a), 20.201, 20.202(a), 20.205,
20.207, 20.301, 20.303, 20.304, 20.305, 20.1102,
20.1201-20.1204, 20.1206, 20.1207, 20.1208,
20.1301, 20.1302, 20.1501, 20.1502, 20.1601 (a)
and (d), 20.1602, 20.1603, 20.1701, 20.1704,
20.1801, 20.1802, 20.1901(a), 20.1902, 20.1904,
20.1906, 20.2001, 20.2002, 20.2003, 20.2004,
20.2005 (b) and (c). 20.2006, 20.2101-20.2110,
20.2201-20.2208, and 20.2301 are issued under
sec. 161b, 68 Stat. 948, as amended (42 U.S.C.
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2201(b)); §20.2106(d) is issued under the
Privacy Actof 1974. Pub. L. 93-579, 5 U.S.C.
552a;and §§ 20.102, 20.103(e), 20.401-20.407.
20.408(b), 20.409, 20.1102(a) ($ and (4).
20.1204(c). 20.1206 (g) and (h), 20.1904(c){4}.
20.1905 (c) and (d), 202005(c). 20.2006(bHd),
20.2101-20.2103, 20.2104(h)-(d), 20.2105-
20.2108, and 20.2201-20.2207 are issued under
sec. 1610, 68 Stat. 950, as amended (42 U.S.C.
22Ql(0)).

2. Appendix A is redesignated as
appendix A to §820.1-20.601 and the
heading for appendix A is revised to
read as follows:

Appendix A to §§20.1-20"01—
Protection Factors for Respirators

3. Appendix B is redesignated as
appendix B to §820.1-20.601 and the
heading for appendix B is revised to
read as follows:

Appendix B §§ 20.1-20.601—
Concentrations in Air am! Water Above
Natural Background

4. Appendix Gis redesignated as
appendix C to §820.1-20.601 and the
heading for appendix C is revised to
read as follows:

Appendix C to §§ 20,1-20.601

5. Appendix D is redesignated as
appendix D to 8§820.1-20601 and the
heading for appendix D is revised to
read as follows:

Appendix D to §§20.1-20.601—United
States Nuclear Regulatory Commission
Regional Offices

6. Part 20 is amended by adding a
center heading and Subparts A through
Oto read as follows:

Regulations Mandatory as of January 1,
1993 With Earlier Compliance
Encouraged

Subpart A—General Provisions

Sec. 1 [ 3

20.1001 Purpose.

20.1002 Scope.

20.1003 Definitions.

20.1004 Units of radiation dose.

20.1005 Units of radioactivity,

20.1006 Interpretations.

20.1007 Communications.

20.1008 Implementation.

20.1009 Reporting, recording, and
application requirements: OMB approval.

Subpart B— Radiation Protection Programs
20.1101 Radiation protection programs.

Subpart C—Occupational Dose Limits

20.1201 Occupational dose limits for adults.

20.1202 Compliance with requirements for
summation of external and internal
doses.

20.1203 Determination of external dose from
airborne radioactive material.

20.1204 Determination of internal exposure.

20.1205 [Reserved]

20.1206
20.1207
20.1208

Subpart D— Radiation Dose Limits for
Individual Members of the PubH¢

20.1301 Dose limits for individual members
of tiie publia

20.1302 Compliance with dose limits for
hidivkiiiai members of the public.

Planned special exposures.
Occupational dose limits for minors.
Dose to an embryo/fetus.

Subpart E—[Reserved]

Subpart F—Surveys and Monitoring

20.1501 General.

20.1502 Conditions requiring individual
monitoring of external and internal
occupational dose.

Subpart G—Control of Exposure From
External Sources in Restricted Areas

20.1601 Control of access to high radiation
areas.

20.1602 Control of access to very high
radiation areas.

20.1603 Control of access to very high
radiation areas—irradiators.

Subpart H— Respiratory Protection and
Controls to Restrict Internal Exposure In
Restricted Areas

20.1701 Use of process or other engineering
controls.

20.1702 Use of other controls.

20.1703 Use of individual respiratory
protection equipment

20.1704 Further restrictions on the use of
respiratory protection equipment

Subpart I—Storage and Control of Licensed
M aterial

20.1801 Security of stored material.
20.1802 Control of material not in storage.

Subpart J— Precautionary Procedures

20.1901 Caution signs.

20.1902 Posting requirements.

20.1903 Exceptions to posting requirements.

20.1904 Labeling containers.

20.1905 Exemptions to labeling
requirements.

20.1906 Procedures for receiving and
opening packages.

Subpart K—Waste Disposal

20.2001 General requirements.

20.2002 Method for obtaining approval of
proposed disposal procedures.

20.2003 Disposal by release into sanitary
sewerage.

20.2004 Treatment or disposal by
incineration.

20.2005 Disposal of specific wastes.

20.2006 Transfer for disposal and manifests.

20.2007 Compliance with environmental and
health protection regulations.

Subpart L—Raconte

20.2101 General provisions.

20.2102 Records of radiation protection
programs.

20.2103 Records ofsurveys.

20.2104 Determination of prior occupational
dose.

20.2105 Records of planned special
exposures.

20.2106 Records of individual monitoring
results.
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20.2107 Records of dose to individual
members of the publia

20.2108 Records of waste disposal.

20.2109 Records of testing entry control
devices for very high radiation areas.

20.2110 Form of records.

Subpart M—Reports

2(12201 Reports of theft or loss of licensed
materiaL

20.2202 Notification of incidents.

2(12203 Reports of exposures, radiation
levels, and concentrations of radioactive
material! exceeding the limits.

20.2204 Reports of planned special
exposures.

20.2205 [Reserved)

20.2206 Reports of individual monitoring.

Subpart N—Exemptions and Additional
Requirements

20.2301 Applications for exemptions.
20.2302 Additional requirements.

Subpart O— Enforcement
20.2401 Violations.

Regulations Mandatory as of January 1,
1993 With Earlier Compliance
Encouraged

Subpart A—General Provisions

§20.1001 Purpose.

(a) The regulations in this part
establish standards for protection
against ionizing radiation resulting from
activities conducted under licenses
issued by the Nuclear Regulatory
Commission. These regulations are
issued under the Atomic Energy Act of
1954, as amended, and the Energy
Reorganization Act of 1974, as amended.

(b) It is the purpose of the regulations
in this part to control the receipt,
possession, use, transfer, and disposal
of licensed material by any licensee in
such a manner that the tota] dose to an
individual (including doses resulting
from licensed and unlicensed
radioactive material and from radiation
sources other than background
radiation) does not exceed the
standards for protection against
radiation prescribed in the regulations in
this part. However, nothing in this part
shall be construed as limiting actions
that may be necessary to protect health
and safety.

§20.1002 Scope.

The regulations in this part apply to
persons licensed by the Commission to
receive, possess, use, transfer, or
dispose of byproduct, source, or special
nuclear material or to operate a
production or utilization facility under
parts 30 through 35, 39,40, 50, 60, 61, 70,
or 72 of this chapter. The limits in'this
part do not apply to doses due to
background radiation, to exposure of
patients to radmtion for the purpose of
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medical diagnosis or therapy, or to
voluntary participation in medical
research programs.

820.1003 Definitions.

As used in this part:

Absorbed dose means the energy
imparted by ionizing radiation per unit
mass of irradiated material. The units of
absorbed dose are the rad and the gray

Gy).
( X)ct means the Atomic Energy Act of
1954 (42 U.S.C. 2011 et seq.), as
amended.

Activity is the rate of disintegration
(transformation) or decay of radioactive
material. The units of activity are the
curie (Ci) and the becquerel (Bg).

Adult means an individual 18 or more
years of age.

Airborne radioactive material means
radioactive material dispersed in the air
in the form of dusts, fumes, particulates,
mists, vapors, or gases.

Airborne radioactivity area means a
room, enclosure, or area in which
airborne radioactive materials,
composed wholly or partly of licensed
material, exist in concentrations—

(1) In excess of the derived air
concentrations (DACs) specified in
appendix B, to §§ 20.1001-20.2401, or

(2) To such a degree that an individual
present in the area without respiratory
protective equipment could exceed,
during the hours an individual is present
in a week, an intake of 0.6 percent of the
annual limit on intake (ALI) or 12 DAC-
hours.

ALARA (acronym for “as low as is
reasonably achievable”) means making
every reasonable effort to maintain
exposures to radiation as far below the
dose limits in this part as is practical
consistent with the purpose for which
the licensed activity is undertaken,
taking into account the state of
technology, the economics of
improvements in relation to state of
technology, the economics of
improvements in relation to benefits to
the public health and safety, and other
societal and socioeconomic
considerations, and in relation to
utilization of nuclear energy and
licensed materials in the public interest.

Annual limit on intake (ALI) means
the derived limit for the amount of
radioactive material taken into the body
of an adult worker by inhalation or
ingestion in a year. ALl is the smaller
value of intake of a given radionuclide
in a year by the reference man that
would result in a committed effective
dose equivalent of 5 rems (0.05 Sv) or a
committed dose equivalent of 50 rems
(0.5 Sv) to any individual organ or
tissue. (ALI values for intake by
ingestion and by inhalation of selected

radionuclides are given in Table 1,
Columns 1 and 2, of appendix B to
8§ 20.1001-207M01).

Backgroundradiation means
radiation from cosmic sources; naturally
occurring radioactive materials,
including radon (except as a decay
product of source or special nuclear
material) and global fallout as it exists
in the environment from the testing of
nuclear explosive devices. "Background
radiation” does not include radiation
from source, byproduct, or special
nuclear materials regulated by the
Commission.

Bioassay (radiobioassay) means the
determination of kinds, quantities or
concentrations, and, in some cases, the
locations of radioactive material in the
human body, whether by direct
measurement (in vivo counting) or by
analysis and evaluation of materials
excreted or removed from the human
body.

Byproductmaterial means—

(1) Any radioactive material (except
special nuclear material) yielded in, or
made radioactive by, exposure to the
radiation incident to the process of
producing or utilizing special nuclear
material; and

(2) The tailings or wastes produced by
the extraction or concentration of
uranium or thorium from ore processed
primarily for its source material content,
including discrete surface wastes
resulting from uranium solution
extraction processes. Underground ore
bodies depleted by these solution
extraction operations do not constitute
“byproduct material” within this
definition.

Class (or lung class or inhalation
class) means a classification scheme for
inhaled material according to its rate of
clearance from the pulmonary region of
the lung. Materials are classified as D,
W, orY, which applies to a range of
clearance half-times: for Class D (Days)
of less than 10 days, for Class W
(Weeks) from 10 to 100 days, artd for
Class Y (YYears) of greater than 100 days.

Collective dose is the sum of the
individual doses received in a given
period of time by a specified population
from exposure to a specified source of
radiation.

Commission means the Nuclear
Regulatory Commission or its duly
authorized representatives.

Committed dose equivalent (HT,50)
means the dose equivalent to organs or
tissues of reference (T) that will be
received from an intake of radioactive
material by an individual during the 50-
year period following the intake.

Committed effective dose equivalent
(He50) is the sum of the products of the
weighting factors applicable to each of

. 56, No. 98 / Tuesday, May 21, 1991./ Rules and Regulations

the body organs or tissues that are
irradiated and the committed dose
equivalent to these organs or tissues
(Hgjso = 2 wtHt"o).

Controlled area means an area,
outside of a restricted area but inside
the site boundary, access to which can
be limited by the licensee for any
reason.

Declaredpregnant woman means a
woman who has voluntarily informed
her employer, in writing, of her
pregnancy and the estimated date of
conception,

Deep-dose equivalent (Ha), which
applies to external whole-body
exposure, is the dose equivalent at a
tissue depth of 1 cm (1000 mg/cm2.

Department means the Department of
Energy established by the Department of
Energy Organization Act (Pub. L 95-91,
91 Stat. 565,42 U.S.C. 7101 et seq.) to the
extent that the Department, or its duly
authorized representatives, exercises
functions formerly vested in the U;S.
Atomic Energy Commission, its
Chairman, members, officers, and
components and transferred to the U.S.
Energy Research and Development
Administration and to the Administrator
thereof pursuant to sections 104 (b), (c),
and (d) of the Energy Reorganization
Act of 1974 (Pub. L. 93-438, 88 Stat. 1233
at 1237,42 U.S.C. 5814) and
retransferred to the Secretary of Energy
pursuant to section 301(a) of the
Department of Energy Organization Act
(Pub. L. 95-91,91 Stat 565 at 577-578,42
U.S.C. 7151).

Derived air concentration (DAC)
means the concentration of a given
radionuclide in air which, if breathed by
the reference man for a working year of
2,000 hours under conditions of light
work (inhalation rate 1.2 cubic meters of
air per hour), results in an intake of one
ALI. DAC values are given in Table 1,
Column 3, of appendix B to §§ 20.1001-
20.2401.

Derived air concentration-hour (DAC-
hour) is the product of the concentration
of radioactive material in air (expressed
as a fraction or multiple of the derived
air concentration for each radionuclide)
and the time of exposure to that
radionuclide, in hours. A licensee may
take 2,000 DAC-hours to represent one
ALL, equivalent to a committed effective
dose equivalent of 5 rems (0.05 Sv).

Dose or radiation dose is a generic .
term that means absorbed dose, dose
equivalent, effective dose equivalent,
committed dose equivalent, committed
effective dose equivalent, or total
effective dose equivalent, as defined in
other paragraphs of this section.

Dose equivalent (HX) means the
product of the absorbed dose in tiss le,
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quality factor, and all other necessary
modifying factors at the location of
interest. The units of dose equivalent
are the rem and sievert (Sv).
Dosimetryprocessor means an
individual or an organization that
processes and evaluates individual
monitoring equipment in order to
determine the radiation dose delivered
to the equipment.(HE®D —2wxHT™0)
Effective dose equivalent [HE is the
sum of the products of the dose
equivalent to the organ or tissue (Hr)
and the weighting factors (wT)
applicable to each of the body organs or
tissues that are irradiated {HE =

Embryo/fetus means the developing
human organism from conception until
the time of birth.

Entrance or access point means any
location through which an individual
could gain access to radiation areas or
to radioactive materials. This includes
entry or exit portals of sufficient size to
permit human entry, irrespective of their
intended use.

Exposure means being exposed to
ionizing radiation or to radioactive
material.

External dose means that portion of
the dose equivalent received from
radiation sources outside the body.

Extremity means hand, elbow, arm
below the elbow, foot, knee, or leg
below the knee.

Eye dose equivalent applies to the
external exposure of the lens of the eye
and is taken as the dose equivalent at a
tissue depth of 0.3 centimeter (300 mg/
cmd.

Generally applicable environmental
radiation standards means standards
issued by die Environmental Protection
Agency (EPA) under the authority of the
Atomic Energy Act of 1954, as amended,
that impose limits on radiation
exposures or levels, or concentrations or
quantities of radioactive material, in the
general environment outside the
boundaries of locations under the
control of persons possessing or using
radioactive material.

Government agency means any
executive department, commission,
independent establishment, corporation
wholly or partly owned by the United
States of America, which is an
instrumentality of the United States, or
any board, bureau, division, service,
office, officer, authority, administration,
or other establishment in the executive
branch of die Government.

Gray (See § 20.1004],

High radiation area means an area,
accessible to individuals, in which
radiation levels could result in an
individual receiving a dose equivalent in
excess of 0;1 rem (1 mSv) in 1 hour at 30

centimeters from the radiation source or
from any surface that the radiation
penetrates.

Individual means any human being.

Individual monitoring means—

{1} The assessment of dose equivalent
by the use of devices designed to be
worn by an individual;

(2) The assessment of committed
effective dose equivalent by bioassay
(see Bioassay) or by determination of
the time-weighted air concentrations to
which an individual has been exposed,
i.e., DAC-hours; or

(3) The assessment of dose equivalent
by the use of survey data.

Individual Monitoring Devices
(individual monitoring equipment)
means devices designed to be worn by a
single individual for the assessment of
dose equivalent such as film badges,
thermoluminescent dosimeters (TLDs),
pocket ionization chambers, and
personal (“lapel™) air sampling devices.

Internal dose means that portion of
the dose equivalent received from
radioactive material taken into the
body.

License means a license issued under
the regulations in parts 30 through 35, 39,
40, 50, 60, 61, 70, or 72 of this chapter.

Licensed material means source
material, special nuclear material, or
byproduct material received, possessed,
used, transferred or disposed of under a
general or specific license issued by the
Commission.

Licensee means the holder of a
license.

Limits (dose limits) means the
permissible upper bounds of radiation
doses.

Lostormissing licensed material
means licensed material whose location
is unknown. It includes material that has
been shipped but has not reached its
destination and whose location cannot
be readily traced in the transportation
system.

Member ofthepublic means an
individual in a controlled or unrestricted
area. However, an individual is not a
member of the public during any period
in which the individual receives an
occupational dose.

Minor means an individual less than
18 years of age.

Monitoring (radiation monitoring,
radiation protection monitoring) means
the measurement of radiation levels,
concentrations, surface area
concentrations or quantities of
radioactive material and the use of the
results of these measurements to
evaluate potential exposures and doses.

Nonstochastic effect means health
effects, the severity of which varies with
the dose and for which a threshold is
believed to exist. Radiation-induced
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cataract formation is an example of a
nonstochastic effect (also called a
deterministic effect).

NRC means the Nuclear Regulatory
Commission or its duly authorized
representatives.

Occupational dose means the dose
received by an individual in a restricted
area or in the course of employment in
which the individual’s assigned duties
involve exposure to radiation and to
radioactive material from licensed and
unlicensed sources of radiation, whether
in the possession of the licensee or other
person. Occupational dose does not
include dose received from background
radiation, as a patient from medical
practices, from voluntary participation
in medical research programs, or as a
member of the general public.

Person means—

(1) Any individual, corporation,
partnership, firm, association, trust,
estate, public or private institution,
group, Government agency other than
the Commission or the Department of
Energy (except that the Department
shall be considered a person within the
meaning of the regulations in 10 CFR
chapter I to the extent that its facilities
and activities are subject to the
licensing and related regulatory
authority of the Commission under
section 202 of the Energy Reorganization
Act of 1974 (88 Stab 1244), the Uranium
Mill Tailings Radiation Control Act of
1978 (92 Stat. 3021), the Nuclear Waste
Policy Act of 1982 (96 Stat. 2201), and
section 3(b)(2) of the Low-Level
Radioactive Waste Policy Amendments
Act of 1985 (99 Stat 1842)), any State or
any political subdivision of or any
political entity within a State, any
foreign government or nation or any
political subdivision of any such
government or nation; or other entity;
and

(2) Any legal successor,
representative, agent, or agency of the
foregoing.

Planned special exposure means an
infrequent exposure to radiation,
separate from and in addition to the
annual dose limits.

Public dose means the dose received
by a member of the public from
exposure to radiation and to radioactive
material released by a licensee, or to
another source of radiation either within
a licensee’s controlled area or in
unrestricted areas. It does not include
occupational dose or doses received
from background radiation, as a patient
from medical practices, or from
voluntary participation in medical
research programs.

Quality Factor (Q) means the
modifying factor (listed in tables
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1004(b)! and 1004(b).2 of $ 20.1004) that
is used to derive dose equivalent from
absorbed dose.

Quarter meansa period of time equal
to one-fourth of the year observed by
the licensee (approximately 13
consecfive weeks), providing dial the
beginning of the first quarterin a year
coincides with die slanting date of the
yearand that no day is omitted or
duplicated in consecutive quarters.

Rad [See §20.1004).

Radiation (ionizing radiation) means
alphaparticles, beta particles, gamma
rays, x-rays, neutrons, high-speed
electrons, high-speed protons, and other
particles capable of producing ions.
Radiation, as used in this part does not
include non-ionizing radiation, such as
radio- or microwaves, or visible,
infrared, or ultraviolet Tight

Radiation area meansan area,
accessible Toindividuals, in which
radiation levels could result in an
individual receiving a dose equivalent In
excess df0.005 rem (0.05 mSv) in 1 hour
at 30 centimeters from the radiation
source orfrom any surface that the
radiation penetrates.

Reference man means a hypothetical
aggregafionof human physical and
physiological characteristics arrived at
by international consensus. These
characteristics may be used by
researchers and public healthworkers
to standardize results ofexperiments
and to relate biological insult to a
common base.

Rem {See § 20.1004).

Respiratoryprotective device means
an apparatus, such as a respirator, used
to reduce the individuafs intake of
airborne radioactive materials.

Restricted area means an area, access
to whichiis limited by the licensee for
the purpose of protecting individuals
against undue risks from exposure To
radiation and radioactive materials.
Restricted area does not include areas
used as residential quarters, but
separate rooms in a residential building
may be setapart as a restricted «area.

Sanitary.semenage means a system of
public sewers for carrying off waste
water and refuse, but excluding sewage
treatment facilities, septic tanks, and
leach fields owned or operated by file
licensee.

Shallow-dose equivalent (Hs), which
applies to the external exposure of file
skin or an extremity, is takenas the
dose espuvaient ata tissue depth of
0.007 centimeter {7sng/cm” averaged
over an area oil square centimeter.

Sievert(See 4 20.1004).

Site boundary means that fine beyond
which the land or property isnotowned,
leased, orotherwise controlled by the
licensee.

Source materialmeans—

(1) Uranium or thorium or any
combination of uranium and thorium in
any physical or chemical form; or

(2) Ores that contain, by weight, one-
twentieth of 1 percent (0.05 percent), or
more, ofuranium, thorium, or any
combination of uranium and thorium.
Source material does notinclude special
nuclear material.

Special nuclear materialmeans—

(1) Plutomum, uranium-233, uranium
enriched in fire isotope 233 orin file
isotope 235, and any other material that
fire Commission, pursuantto file
provisions of section 51 of The Act,
determines to be special nuclear
material, but does notinclude source
material; or

(2) Any material artificially enriched
by any offile foregoing but does not
include source material.

Stochastic effects means health
effects that occur randomly and for
which the probability of the effect
occurring, rather than its .severity, is
assumed tobe alinear function of dose
without threshold. Hereditary effects
and -cancerincidence are examples of
stochastic effects.

Survey means an evahilation of fire
radiological conditions and potential
hazards incident to fire production, use.
transfer, release, disposal, or presence
of radioactive material orothersources
of radiation. When appropriate, suchan
evaluation includes a physical survey of
the location of radioactive material and
measurements or calculations oflevels
of radiation, or concentrations or
quantities of radioactive material
present.

TotalEffective Dose Equivalent
(TEDE) means he sum of he deep-dose
equivalent (for external exposures) and
the committed effective dose equivalent
(for internal -exposures;).

Unrestricted area means an area,
access to which isneitherlindted nor
controlled by fire licensee.

Uranium fuelcycle means the
operations of milling of uranium ore,
chemical conversion of uranium,
isotopic enrichment of uranium,
fabrication of uranium fuel, generation
of electricity by a light-water-cooled
nuclear power plant using uranium fuel,
and reprocessing mi spent uranium fuel
to the extent firstthese activities
directly support fire production of
electrical prewer forfroMrcuse. Uranium
fuel cycle does not include mining
operations, operations at waste disposal
sites, transportation of radioactive
material in support of these operations,
and the reuse ofrecovered non-uranium
special nuclear and byproduct materials
from fire cycle.
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Veryhigh radiationarea means an
area, accessible to individuals, in which
radiation levels could result inan
individual receiving an absorbed dose in
excess of 500rads (5grays) in Lhourat
1 meterfrom a radiation source or from
any surface that fire radiation
penetrates.

(Note: At very high doses received at high
dose rates, units of absorbed dose (e.g., rads
and -grays) are appropriate, rather than units
of dose equivalent (eg-.rents and sieverts)).

Week means 7 consecutive days
starting on Sunday,

Weightii*factor y*?, foran organ or
tissue (T) is the proportion of therisk of
stochastic effects resulting from
irradiation of that organ or tissue to fire
total risk of stochastic effects when fire
whole body is irradiated uniformly. For
calculating fire effective dose equivalent,
the values of wTare:

Organ Dose Weighting Factors

Organ or tissue t *T

025
BreaSt....ooivieriieieieieieseieiees e s 0.15
Red Pons marrow " w012

0.12
Thyroid __ o i 0-03
RONK SUITACES..c.vvevreiieieee et e e 0.03
Remainder___ _ « J0.30
Whole Body -, »t00

10.30 results from 0.06 for each of 5 -"remainder
organs (excluding the skin and the tens of the -eye)
that receive the -highest doses.

* For the purpose of weighting the external whole
body dose (for adding it to the internal dose), a
single wen};htmg factor, wI= 1.0, has been specified.
The use of other welghtmg factors for external expo-
sure will be approved on a case-by-case basts -untt
such time as speoffic guidance is issued.

Wholebody means, for purposes of
external exposure, bead, trunk
(toduding male gonads), -arms above the
elbow, or legs «above fire knee.

Working ¢teva/fWL) isany
combination of short-lived radon
daughters (for radon-222: polonium-218,
lead-214, bismuth-214, and polonium-
214; and for radon-228: polonium-216,
lead-212, bismuth-212, and polonium-
212) in 1literofair fimiwill result hathe
ultimate emission of 13X 10 5MeV df
potential alpha parfide energy.

Workinglevel month (WLM) means
an exposure to 1 working level for 176
hours (2,600 working hours per year/12
months per year” apprcodanately 178
hours per month).

Year means the period of time
beginning in January used to determine
compliance with the provisions of fins
part. The licensee may change the
starting-date of fire year used to
determine oompTiaooe by fire licensee
provided That firechange is made at the
beginning of fire year and thatno day is
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omitted or duplicated in consecutive
years.

§20.1004 Units of radiation dose.

(a) Definitions. As used in this part,
the units of radiation dose are:

Gray (Gy) is the Sl unit of absorbed
dose. One gray is equal to an absorbed
dose of 1 Joule/kilogram (100 rads).

Rad is the special unit of absorbed
dose. One rad is equal to an absorbed
dose of 100 ergs/gram or 0.01 joule/
kilogram (0.01 gray).

Rem is the special unit of any of the
quantities expressed as dose equivalent
The dose equivalent in rems is equal to
the absorbed dose in rads multiplied by
the quality factor (1 rem=0.01 sievert).

Sievert is the Sl unit of any of the
quantities expressed as dose equivalent.
The dose equivalent in sieverts is equal
to the absorbed dose in grays multiplied
by the quality factor (1 Sv=100 rems).

(b) As used in this part, the quality
factors for converting absorbed dose to
dose equivalent are shown in table
1004(h).!.

Table 1004(b).1—Quality Factors
and Absorbed Dose Equivalencies

uality ~ Absorbed
actor  dose equal
toda unit
ose
@ equivalent >

Type of radiation

X, gamma, or beta radi-

AtON. ... 1 1
Alpha particles, multiple-

charged particles, fission

fragments and heavy par-

ticles of unknown charge... 20 0.05
Neutrons  of  unknown

ENETGY.cvv v e vereeeeeenes 10 01
High-energy protons............. 10 0.1

‘ Absorbed dose in rad equal to 1 rem or the
absorbed dose in gray equal to 1 sievert

(©)  Ifitis more convenient to measure

the neutron fluence rate than to
determine the neutron dose equivalent
rate in rems per hour or sieverts per
hour, as provided in paragraph (b) of
this section, 1 rem (0.01 Sv) of neutron
radiation of unknown energies may, for
purposes of the regulations in this part,
be assumed to result from a total fluence
of 25 million neutrons per square
centimeter incident upon the body. If
sufficient information exists to estimate
the approximate energy distribution of
the neutrons, the licensee may use the
fluence rate per unit dose equivalent or
the appropriate Q value from table
1004(b).2 to convert a measured tissue
dose in rads to dose equivalent in rems.

Table 1004(b).2—Mean Quality Fac-
tors, Q, and Fluence per Unit Dose

Equivalent for Monoenergetic
Neutrons
Fluence per
Neutron Quality unit dose
energ factor* equivalentb
(Me (@] (neutrons cm'*
rem “%
(thermal)..... 2.5x10 "* 2 980x10*
1x10 -» 2 980x10*
1x10"« 2 810x10«
1x10 -= 2 810x10*
1X10 -* 2 840x10«
1X10"» 2 980x10*
1X10-* 2.5 1010X10«
1X10- 1 7.5 170X10%*
5x10 -1 11 39X10*
1 11 27x10«
2.5 9 29x10%
5 8 23X10*
7 7 24X10«
N ) 6.5 24X10«
14 7.5 17X10«
20 8 16X10«
40 7 14X10*
60 5.5 16X10«
1X10* 4 20x10*
2X10% 3.5 19X10%
3X10%* 3.5 16X10*
4X10* 3.5 14X10«

*Value of quality factor (Q) at the point where the
dose equivalent is maximum in a 30-cm diameter
cylinder tissue-equivalent phantom.

bMonoenergetic neutrons incident normally on a
30-cm diameter cylinder tissue-equivalent phantom.

§20.1005 Units of radioactivity.

For the purposes of this part, activity
is expressed in the special unit of curies
(Ci) orin the Sl unit of becquerels (Bg),
or their multiples, or disintegrations
(transformations) per unit of time.

@ One becquerel=I disintegration
per second (s-1). (b) One
curie=3.7 x 10 10disintegrations per
second=3.7X10 10
becquerels=2.22X10 12disintegrations
per minute.

§20.1006 Interpretations.

Except as specifically authorized by
the Commission in writing, no
interpretation of the meaning of the
regulations in this part by an officer or
employee of the Commission other than
a written interpretation by the General
Counsel will be recognized to be binding
upon the Commission.

8§20.1007 Communications.

Unless otherwise specified,
communications or reports concerning
the regulations in this part should be
addressed to the Executive Director for
Operations, U.S. Nuclear Regulatory
Commission, Washington, DC 20555. A
communication, report, or application
may be delivered in person to the Office
of the Executive Director for Operations,
11555 Rockville Pike, Rockville, MD
20852.
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§20.1008 Implementation.

(@) Licensees shall implement the
provisions of §§ 20.1001-20.2401 on or
before January 1,1993. If a licensee
chooses to implement the provisions of
§§20.1001-20.2401 prior to January 1,
1993, the licensee shall implement all
provisions of these sections not
otherwise exempted by paragraph (d) of
this section, and shall provide written
notification to either the Director of the
Office of Nuclear Materials Safety and
Safeguards or the Director of the Office
of Nuclear Reactor Regulation, as
appropriate, that the licensee is adopting
early implementation of §§ 20.1001-
20.2401 and associated appendices. Until
January 1,1993, or until the licensee
notifies the Commission of early
implementation, compliance will be
required with 8§ 20.1-20.601 of this part.

(b) After the time the licensee
implements §§ 20.1001-20.2401, the
applicable section of §§ 20.1001-20.2401
shall be used in lieu of any section in
§8§20.1-20.601 of this part that is cited in
license conditions or technical
specifications, except as specified in
paragraphsTc), (d) and (e) of this
section. If the requirements of this part
are more restrictive than the existing
license condition, then the licensee shall
comply with this part unless exempted
by paragraph (d) of this section.

(c) Any existing license condition or
technical specification that is more
restrictive than a requirement in
8§ 20.1001-20.2401 remains in force until
there is a technical specification change,
license amendment, or license renewal.

(d) If a license condition or technical
specification exempted a licensee from a
provision of Part 20 in §8 20.1-20.601, it
exempts a licensee from the
corresponding provision of 8§ 20.1001-
20.2401.

(e) If a license condition cites
provisions in 8§ 20.1-20.601 and there
are no corresponding provisions in
§§ 20.1001-20.2401, then the license
condition remains in force until there is
a technical specification change, license
amendment, or license renewal that
modifies or removes this condition;

§20.1009 Reporting, recording, and
application requirements: OMB approval.

(@  The Nuclear Regulatory
Commission will submit the information
collection requirements contained in this
part to the Office of Management and
Budget for approval as required by the
Paperwork Reduction Act of 1980 (44
U.S.C. 3501 et seq.). The information
collection requirements in this part will
not become effective until OMB
clearance is obtained and published in
the Federal Register.
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(o)  The information collection
requirements contained in this part
appear In 88 20.1101, 20.1202, 20.1204.
20.1206, 20,1301, 201501,20.1601»20.1603,
20.1703, 20.1901, 201902, 20.1904,20.1906,
20.2002, 20.2004, 2D.2006,20L.21Q2,202103,
20.2104, 20.2105, 202106, 20"107, 20.2108,
20.2109, 20.2110, 202201, 20.2202, 20.2203,
20.2204, 20.2206, Appendix F to
$8201001-20.2401, and NRC Form 4 and
NRCForm 5.

Subpart B—Radiation Protection
Programs

§20.1101 Radiation protection programs.

(a) Each licensee shall develop,
document, and implementa radiation
protection program commensurate with
the scope and extent of licensed
activities and sufficient to ensure
compliance with the provisions of this
part. (See § 20.2102 for recordkeeping
requirements relating to these
programs.]

(b) The licensee shall use, to the
extent practicable, procedures and
engineering controls based uponsound
radiation protection principles to
achieve occupational doses and doses to
members ofthe public thatare as lowas
is reasonably achievable (ALARA).

(c) The licensee shall periodically fat
least annually] review the radiation
protection program contentand
implementation.

SubpartC —Occupational Dose Limits

§20.1201 Occupational dose limits tor
adults.

(a) The licensee shall control the
occupational dose to individual adults,
except for planned special exposures
under § 20.1206, to the following dose
limits.

(1] An annual limit, which is the more
limiting of—

(D) The total effective dose equivalent
being equal to 5 rems (0.05Sv|; or

(ii) The sum of the deep-dose
equivalent and the committed dose
equivalent to any individual organor
tissue other than the lens of the eye
being equal to 50rams (0.5 Sv).

(2 The annual limits to the lens ofthe
eye, to the sldn, and to the extremities,
which are:

(i) Anaye dose equivalentof45 rems
(0.15 Sv), and

{ii) A shallow-dose equivalent of 50
rems (0.50Sv] to die skin .or to any
extremity.

(b) Doses received in excess of the
annual limits» including doses received
duringaccidents, emergencies, and
planned special exposures, must be
subtracted from the limitstor planned
special exposures that the individual
may receive during the current year (see

8 20.1206(e)(1)) and during the
individual’s lifetime (see § 20.1206(e)(2)).

(c) Theassigned deep-dose equivalent
and shallow-dose equivalentmustbe for
the part of the body receiving the
highest exposure. The deep-dose
equivalent, eye dose equivalent and
shallow-dose equivalent may be
assessed from surveys or other radiation
measurements for the purpose of
demonstrating compliance with the
occupational dose limits, if the
individual monitoring device was not in
the rggionof highest potential exposure,
or the results of individual monitoring
are unavailable.

(d) Derived air concentration (DAC)
and annual limit on intake (ALI) values
are presented in table 1 of appendix Bto
§820.1001-20.2401 and maybe used to
determine the individual's dose (see
§20.2106) and to demonstrate
compliance with the occupational dose
limits.

(e) to addition to the annual dose
limits, dm licensee shall limitthe soluble
uramum intake by an individual to 10
milligrams in a week in consideration of
chemical toxicity (see footnote 3 of
appendix B to §§ 20.1001-2(12401).

(f) The licensee shall reduce die dose
that an individual may be allowed to
receive in the current year by the
amount of occupational dose received
while employed by any otherperson
(see §20.2104(g)).

8§20.1202 Compliance with requirements
for summation of externaland internal
doses.

(a) If 'fee licensee is required to
monitor under both §8 20.1992(a) and
(b), the licensee shall demonstrate
compliance with the dose limits by
summing external and internal doses. If
the licensee is required to monitor-only
under § 20.1502(a) or only under
§ 20.1502(b), then summation is not
required to demonstrate compliance
wife die dose limits. The licensee may
demonstrate compliance with the
requirements tor summation of external
and internal doses by meeting one ofthe
conditions specified in paragraph (b) of
this section and the conditionsin
paragraphs fc) and fd) of this section.

(Note: The dose equivalents for the lens of
the eye, the skin, jand the extremities are not
included in the summation, butare subject to
separate limits.]

(b) Intake by inhalation. Ifthe only
intake of radionuclides is by inhalation,
the total effective doae equivalent limit
is notexceeded ifthe sum of the deep-
dose equivalentdivided by the total
effective dose equivalent limit, and -one
ofthe following, does not exceed unity:

(1) The sum of the fractious of the
inhalation ALI for each radionuclide, or
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(2) The total numberofderived air
concentration-hours (DAC-hours) fearall
radionuclides divided by 2,000, or

(3) The sum ofthe calculated
committed effective dose equivalents to
all significantly irradiated1 organs or
tissues (T) calculated from bioassay
data using appropriate biological models
and expressed as afraction ofthe
annual limit.

(c) Intake by amiingestion. If toe
occupationally exposed individual also
receives an Intake ofradionuclides by
oral ingestion greater than 10percent of
the applicable oral ALI, the licensee
shah accountfor this intake and include
itin demonstrating compliance with the
limits.

(d) Intake through wounds or
absorption through skin. The licensee
shall evaluate and, to toe extent
practical, account for intakes through
woundsor skin absorption.

Note: The Intake through intact skm has
beenincluded in toe calculation of DACfor
hydrogen-3 and does notneed to be further
evaluated.

§20.1203 Determination of external dose
from airborne radioactive material.

Licensees shall, when determining the
dose from airborne radioactive material,
include the contribution to the deep-
dose .equivalent, eye dose equivalent,
and shallow-dose equivalentfrom
external exposure to the radioactive
clotrd (see appendix Bto $§ 20.1001-
20.2401, footnotes 4 and 2).

Note: Airborne radioactivity measurements
and DAC values shouldnot be used as the
primary means to assess the deep-dose
equivalentwhen the airborne radioactive
material includes radhmuobdes other than
noble gases or if the cloud ofairborne
radioactive material os not relatively uniform.
The determination -ofthe -deep-dose
equivalent to am individual should be based
upon measurements using instruments or
individual monitoring devices.

§20.1204 Determination of internal

exposure.

(@)  Forpurposes -ofassessing dose
used to determine compliance with
occupational dose equivalent limits, the
licensee shall, when required muter
§ 20.1502, take suitable ami timely
measurements of—

(1) Concentrations Gifradioactive
materialsto air in work areas; or

(2) Quantities of radionuclides to toe
body; jot

1Anorgan or tissueis deemed to be significantly
irradiated &lorthat organor tissue, toe product of
the weighting factors, wT, and toe-committed dose
equivalent Hm,per unit intakeis greater .than.10
percent of the maximum weighted value of H» (i.e,,
witHn®t) per unit intake for any organ or tissue.
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(3) Quantities ofradionuclides
excreted from the body; or

(4) Combinations of these
measurements.

()  Unless respiratory protective
equipment is used, as provided in
§20.1703, orthe assessment of intake is
based cmbioassays, the licensee shall
assume that an individual mhaFes
radioactive material at the airborne
concentration hi which the individual is
present.

fc) When specific information on the
physical and Mochemreal properties of
the radionuclides taken into the body or
the behavior or the material m an
individual is known* the licensee may—

(D Use thatinformation to calculate
the committed effective dose equivalent,
and*if used* the licensee shall document
that information in the mcKviduaTs
record; and

(2) Upon prior approval of the
Commission* adjust the DAC or ALI
values to reflect the actual physical and
chemical characteristics of airborne
radioactive material (e.g., aerosol size
distribution or density}; and

(3) Separately assess the contribution
of fractional intakes of Class D, W, orY
compounds of a given radforrochde {see
appendix B to | 8 20.1001-20.2401} to (he
committed effective dose equivalent.

(d} Ifthe licensee chooses to assess
intakes of Class Y material using the
measurements given in § 20.1204{a}{2f or
(3), the licensee may delay the recording
and reporting of die assessments for
periods up to 7 months, unless otherwise
required by |§ 20.2202 or 20.2203, in
order to permit the licensee to make
additional measurements basic to the
assessments.

(&) Iftheidentic and concentration of
each radionuclide-in a mixture are
known, the fraction of the DAC
applicable to the mixture foruse in
calculating DAC-hours must be either—

(1) The sum of the ratios of the
concentration to the appropriate DAC
value (e.g., D, W, Y) from appendix R to
88 20.1001—20.2401 for each radio-
nuclide in the mixture; or

(2) The ratio of the total concentration
for all radionuclides in the mixture to
the most restrictive DAC value for any
radionuclide in the mixture.

(ff Ifthe identity of each radionuclide
ina mixture is known, but the
concentration of one or more of the
radionuclides in the mixture is not
known* the DAC for the mixture must be
the most restrictive DAC ofany
radionuclide in the mixture.

©)
air exists, licensees may disregard,
certain radionuclides in the mixture if—

(1)  The licensee uses the total activity
of the mixture in demonstrating

compliance with the dose limits m
§20.1201 and in complying with the
monitoring requirementsin § 2D.1502(b],
and

(2) The concentration ofany
radionuclide disregarded is less than 10
percent of its DAC, and

(3} The sum of these percentage» for
all of the radionuclides disregarded in
the mixture-does not exceed 30 percent

(h)(2) In order to calculate the
committed effective dose equivalent the
licensee may assume that the inhalation
of one ALI, or an exposure of 2,000
DAC-hours, result» in a committed
effective dose equivalent of 5 reins (0*0&
Sv) for radionuclides feat have their
ALI&or DACa based on the committed
effective dose equivalent.

8}When the ALI (and the associated
DAC} is determined by the
nonstochastic organ dose limit of 50
reins (0.5 Sv}, the intake of radionuclides
that would result in a committed
effective dose equivalent of 5 rems (0,05
Sv) (the stochastic All) is listed in
parentheses in table 1 of appendix B to
§8§ 20.1001-20.2401. In this case, the
licensee may, as a simplifying
assumption, use the stochastic ALI»to
determine committed effective dose
equivalent However, if the licensee uses
the stochastic ALIs, the licensee must
also demonstrate that the limit in
§ 20.1201(a)(I}(ii) is met.

§20.1205 [Reserved]

§20.1206 Planned special exposures.

A licensee may authorize an adult
worker to receive dose» in addition to
ami accounted for separately from fee
doses received under the Limits specified
in 120.1201 provided feat each of the
following conditions is satisfied—

(@) The licensee authorizes a planned
special exposure only in an exceptional
situation when alternatives that might
avoid the higher exposure are
unavailable or impractical.

(b) The licensee (and employer if the
employeris not the licensee} specifically
authorizes the planned special exposure,
in writing, before the exposure occurs.

(c}Before a planned special exposure;
the licensee ensures that the individuals
involved are—

()  Informed of the purpose of the
planned operation;

(2} Informed of the estimated doses
and associated potential risks and
specific radiation levels or other
conditions that might be involvedin

When a mixture of radionuclides inperforming the task; and

(3J Instructed in the measures to be
taken to keep the dose ALARA
considering otherrisks that may be
present
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(d) Priorto permitting an individual to
participate in a planned special
exposure, the licensee ascertain» prior
doses as required by § 2Q.2104(b} during
the lifetime of the individual for each
individual involved.

(e) Subject to § 20.1201(b), the licensee
does not authorize a planned special
exposure that would cause an individual
to re0eea dose from all planned
special exposures and all doses in
excess of the limits to exceed—

(1) The numerical values ofairy of fee
dose limits in §20.1201(a) in any year;
and

(2) Five times the annual dose limit» in
§20.1201(a) during the individual's
lifetime.

(f) The licensee maintains records of
the conduct of a planned special
exposure in accordance with § 20.2105
and submits a written reportin
accordance with § 20,2204

(@  The licensee records the best
estimate of thé dose resulting from the
planned special exposure in the
individual's record and informs the
individuai, in writing, of the dose within
30days from the date of fee planned
special exposure. The dose from
planned special exposures is not to be
considered in controlling future
occupational dose of the individual
under $20.1201(a) but is to be included
in evaluations required by § 20.1206 (d)
and (ej.

§20.1207 Occupationaldose limits for
minors.

The annual occupational dose limits
for minors are 10 percent of the annual
dose limits specified for adult workers
in §20.1201.

§20.1208 Dose to an embryo/fetus.

(a) The licensee shall ensure that the
dose to an embryo/fetus during the
entire pregnancy, due to occupational
exposure of a declared pregnant woman,
does not exceed 0.5 rem (5 mSv). (For
recordkeeping requirement», see
%20.2106.)

(b) The licensee shall make efforts to
avoid substantial variation above a
uniform monthly exposure rate to a
declared pregnant; woman so as to
satisfy fee limitin paragraph (a) of this
section.

(c) The dose to an embryo/fetus shall
be taken a» the sum of—

(1) Hie deep-dose equivalent to fee
declared pregnant woman; and

(2)  The dosato the embryo/fetus from
radionuclides in the embryo/fetus and
radionuclides in fee declared pregnant
woman.

(d) If the dose to fee embryo/fetus is
found to have exceeded 0:5 rem (5 mSv),
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or is within 0.05 rem (0.5 mSv) of this
dose, by the time the woman declares
the pregnancy to the licensee, the
licensee shall be deemed to be in
compliance with paragraph (a) of this
section if the additional dose to the
embryo/fetus does not exceed 0.05 rem
(0.5 mSv) during the remainder of the
pregnancy.

Subpart D— Radiation Dose Limits for
Individual Members of the Public

§20.1301 Dose limits for individual
members of the public.

(a) Each licensee shall conduct
operations so that—

(1) The total effective dose equivalent
to individual members of the public from
the licensed operation does not exceed
0.1 rem (1 mSv) in a year, exclusive of
the dose contribution from the licensee’s
disposal of radioactive material into
sanitary sewerage in accordance with
§ 20.2003, and

(2) The dose in any unrestricted area
from external sources does not exceed
0.002 rem (0.02 mSv) in any one hour.

(b) If the licensee permits members of
the public to have access to controlled
areas, the limits for members of the
public continue to apply to those
individuals.

(c) A licensee or license applicant
may apply for prior NRC authorization
to operate up to an annual dose limit for
an individual member of the public of
0.5 rem (5mSv). The licensee or license
applicant shall include the following
information in this application:

(1) Demonstration of the need for and
the expected duration of operations in
excess of the limit in paragraph (a) of
this section;

(2) The licensee’s program to assess
and control dose within the 0.5 rem (5
mSv) annual limit; and

(3) The procedures to be followed to
maintain die dose as low as is
reasonably achievable.

(d) In addition to the requirements of
this part, a licensee subject to the
provisions of EPA’s generally applicable
environmental radiation standards in 40
CFR Part 190 shall comply with those
standards:

(e) The Commission may impose
additional restrictions on radiation
levels in unrestricted areas and on the
total quantity of radionuclides that a
licensee may release in effluents in
order to restrict the collective dose.

§20.1302 Compliance with dose limits for
individual members of the public.

(@  The licensee shall make or cause
to be made, as appropriate, surveys of
radiation levels in unrestricted and
controlled areas and radioactive

materials in effluents released to
unrestricted and controlled areas to
demonstrate compliance with the dose
limits for individual members of the
public in § 20.1301.

(b) A licensee shall show compliance
with the annual dose limit in § 20.1301

y(1) Demonstrating by measurement or
calculation that the total effective dose
equivalent to the individual likely to
receive the highest dose from the
licensed operation does not exceed the
annual dose limit; or

(2) Demonstrating that—

(i) The annual average concentrations
of radioactive material released in
gaseous and liquid effluents at the
boundary of the unrestricted area do not
exceed die values specified in table 2 of
appendix B to §§ 20.1001-20.2401; and

(i) If an individual were continually
present in an unrestricted area, the dose
from external sources would not exceed
0.002 rem (0.02 mSv) in an hour and 0.05
rem (0.5mSv) in a year.

(c) Upon approval from the
Commission, the licensee may adjust the
effluent concentration values in
appendix Bto 88 20.1001-20.2401, table
2, for members of the public, to take into
account the actual physical and
chemical characteristics of the effluents
(e.g., aerosal size distribution, solubility,
density, radioactive decay equilibrium,
chemical form).

Subpart E—[Reserved]

Subpart F—Surveys and Monitoring

§20.1501 General.

(a) Each licensee shall make or cause
to be made, surveys that—

(1) May be necessary for the licensee
to comply with the regulations in this
part; and

(2) Are reasonable under the
circumstances to evaluate—

() The extent of radiation levels; and

(i) Concentrations or quantities of
radioactive material; and

(iii) The potential radiological hazards
that could be present.

(b) The licensee shall ensure that
instruments and equipment used for
quantitative radiation measurements
(e.g., dose rate and effluent monitoring)
are calibrated periodically for the
radiation measured.

(c) All personnel dosimeters (except
for direct and indirect reading pocket
ionization chambers and those
dosimeters used to measure the dose to
the extremities) that require processing
to determine the radiation dose and that
are used by licensees to comply with
§ 20.1201, with other applicable
provisions of this chapter, or with
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conditions specified in a license must be
processed and evaluated by a dosimetry
processor—

(1) Holding current personnel
dosimetry accreditation from the
National Voluntary Laboratory
Accreditation Program (NVLAP) of the
National Institute of Standards and
Technology; and

(2) Approved in this accreditation
process for the type of radiation or
radiations included in the NVLAP
program that most closely approximates
the type of radiation or radiations for
which the individual wearing the
dosimeter is monitored.

§20.1502 Conditions requiring individual
monitoring of external and internal
occupational dose.

Each licensee shall monitor exposures
to radiation and radioactive material at
levels sufficient to demonstrate
compliance with the occupational dose
limits of this part. As a minimum-

fa) Each licensee shall monitor
occupational exposure to radiation and
shall supply and require the use of
individual monitoring devices by—

(1) Adults likely to receive, in 1year
from sources external to the body, a
dose in excess of 10 percent of the limits
in § 20.1201(a),

(2) Minors and declared pregnant
women likely to receive, in 1year from
sources external to the body, a dose in
excess of 10 percent of any of the
applicable limits in § 20.1207 or
§ 20.1208, and

(3) Individuals entering a high or very
high radiation area.

(o)  Each licensee shall monitor (see
8§ 20.1204) the occupational intake of
radioactive material by and assess the
committed effective dose equivalent

o_

(1) Adults likely to receive, in 1year,
an intake in excess of 10 percent of the
applicable ALI(s) in table 1, Columns 1
and 2, of appendix Bto §§20.1001-
20.2401; and

(2) Minors and declared pregnant
women likely to receive, in 1year, a
committed effective dose equivalent in
excess of 0.05 rem (0.5 mSv).

Subpart G—Control of Exposure From
External Sources in Restricted Areas

§20.1601 Control of access to high
radiation areas.

(@  The licensee shall ensure that each

entrance or access point to a high
radiation area has one or more of the
following features—

(1) A control device that, upon entry
into the area, causes the level of
radiation to be reduced below that level
at which an individual might receive a
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deep-dose equivalent of frl rem fl mSv)
in 1 hour at 30 centimeters from the
radiation source orfrom any surface
that the radiation penetrates?

(2) A control device that energizesa
conspicuous visible or audible-alarm
signal so that the individual entering die
high radiation area and the supervisor of
the activity are made aware of the entry;
or (| -m -

(3) Entryways that are locked,, except
during periods when access to the areas
is required, with positive control over
eachindividual entry,.

(b) In place of the controls required by
paragraph,(a): of this section for a high
radiation area, the licensee may
substitute continuous direct or
electronic surveillance that is capable of
preventing unauthorized entry.

(c) A licensee may apply to the
Commission for approval, of alternative
methods for controlling:access to high
radiation areas.

(d) The licensee shall establish the
controlsrequired by paragraphs fa}and
(c) ofthis section in a way thact does not
prevent individuals from leaving a high
radiation arm

(e) Control is not.required for each
entrance or access point,to a room or
other area that is a high:radiation, area
solely because of the presence of
radioactive materials prepared for
transport and packaged and labeled in
accordance with the regulations ofthe
II%epartmentofTransportation provided,
that—

(1) The packages do not remain in.the
area longer than 3 days; and

[2) The dose rate at 1 meter from the
external surface of any package does
not exceed 0.QL rem (0.1 mSv) per hour,

(f) Control of entrance or access- to
rooms or other areas in hospitals is not
requiredsolely because ofthe presence
of patients containing radioactive
material, provided that there are
personnel in attendance who will- take
the necessary precautions to prevent the
exposure of individuals to radiation or
radioactive material in excess of the
limits established in this part and to
operate within the ALARA provisions of
the licensee's radiation protection
program,

§20.1602 Controlofaccess to very high
radiation areas.

In addition to the requirements in
§20.1601, the licensee shall institute
additional measures to ensure that an
individual is not able to-gar»
unauthorized or inadvertent access to
areas nrwhich radiation levels could be
encountered- at 500rads f5 grays} or
more in 1 hour at 1 meter from a
radiation source or any surface through
which the radiation penetrates.

8§ 20.1603 Controlofaccess to very high
radiation areas— irradiators;

fa) Each area in which there may exist
radiation: levels in excess of 509 rads (5
grays) in 1 hour at 1 meter from a sealed
radioactive stance 2that is used to
irradiate materials must meetthe
following requirements.

fl) Each entrance or access point must
be equipped with entry control devices
which—

(i) Function automatically to prevent
any individual from inadvertently
entering Ihe area when very high
radiation levels exist;

(ii) Permit deliberate entry into the
area only after a control device is
actuated that causes the radiation level
within the area, from the sealed source,
to be reduced below that at which it
would be possible for an individual to
receive a deep-dose equivalent in excess
of 0.1 rem fl mSv) m 1 hour, and

{}} Prevent operation of the source if
the source would produce'radiation
levels in the area that could resultin a
deep-dose equivalent to an individual in
excess 0f0.1 rem fl mSvfin | hour.

(2) Additional control devices must be
provided so that, upon failure of the
entry control devices to function as
required by paragraph (a)(1) of this
section—

fi) The radiation level within the area,
from the sealed source, is reduced below
that at which it would be possible for an
individual to receive a deep-dose
equivalent in excess of 0.1 rem (1 mSv)
in 1 hour; and

pi) Conspicuous visible and audible
alarm signals are generated to make an
individual attempting to enter the area
awase of the hazard and at least eme
other authorized individual, who is
physically present, familiar with the
activity, and prepared to renderor
summon assistance aware of the failure
of die entry control devices.

(3) The licensee shall provide control
devices so that, upon failure or removal
of physical radiation barriers other than
the source’s shielded storage
container—
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be possible foran individual to receive a
deep-dose equivalent in excess of 0,1
rem fl mSv) in 1 hour; and

(i) Conspicuous visible and audible
alarm signals ate generated to make
potentially affected individuals aware of
the hazard and the licensee or at least
one otherindividual, who is familiar
with the activity and prepared to render
or summon assistance, aware of the
failure or removal of the physical
barrier.

(4) When the shield for the stored
source s a liquid, the licensee shall
provide means to monitor the integrity
of the shield and to signal,
automatically, loss of adequate
shielding.

(5) Physical radiation barriers that
comprise permanent structural
components, such as walls, that have no
credible probability of failure or
removal in ordinary circumstances need
not meet the requirements of paragraphs
(a) (3)and (4) oftins section,

(5) Each area must be equipped with
devices that will automatically generate
conspicuous visible and audible alarm
signals to alertpersonnel,in toe area
before the source can be put into
operation and in sufficient time for any
individual in the area to operate a
clearly identified control device, which
must be installed in the area and which
can preventthe source from being put
into operation.

(7)  Each area most be controlled by
use of such administrative procedures
and such devices as are necessary to
ensure that the area is cleared of
personnel prior to each use of the
source.

(6) Each area must be checked by a
radiation measurement to ensure that,
prior to the first individual’s entry into
the area after any use of the source, the
radiation level from the source in the
area is below that af which it would be
possible for an individual to receive a
deep-dose equivalentin excess of 0.1
rem (L mSv) in 1 hour.

(9)  The entry control devices required
in paragraph (ajfl) of this section most

(i) ~ The radiation level from the source haye heen tested for proper functioning

is reduced below that at which it would

8This section applies. Is radiation from
byproductsource, or spec»! nuclear materials that
are used in sealed sources in.non-self-shielded
irradiators. This section does riot apply to-
radioactive sources that are used in teletherapy, hr
radiography, or hr completely self-shielded
irradiators hrwhich the source is both stored and
operated within, the same shielding-radiation barrier
and, in the designed configuration o fthe irradiator,
is always physically inaccessible to any individual
and cannot create high levels- o fradiation in an-area
that is accessible to any individual. This section
also does not apply to sources from which the
radiation is incidental to sonie other use.or to
nuclearreactor-generated radiation:

(see §20.2109 for recordkeeping
requirements).

(i) Testing must be conducted prior to
initial operation with toe source of
radiation on any day (unless operations
were continued uninterrupted from the
previous day); and

(i) Testing must be conducted prior to
resumption of operation oftoe source of
radiation after any unintended
interruption; and

(iii) The licensee shall submit and
adhere to a schedule for periodfc tests of
the entry control and warning systems.
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(10) The licensee may not conduct
operations, other than those necessary
to place the source in safe condition or
to effect repairs on controls, unless
control devices are functioning properly.

(11) Entry and exit portals that are
used in transporting materials to and
from the irradiation area, and that are
not intended for use by individuals,
must be controlled by such devices and
administrative procedures as are
necessary to physically protect and
warn against inadvertent entry by any
individual through these portals. Exit
portals for processed materials must be
equipped to detect and signal the
presence of any loose radiation sources
that are carried toward such an exit and
to automatically prevent loose radiation
sources from being carried out of the
area.

(b) Persons holding licenses or
applicants for licenses for radiation
sources that are within the purview of
paragraph (a) of this section and that
will be used in a variety of positions or
in locations, such as open fields or
forests, that make it impracticable to
comply with certain requirements of
paragraph (a) of this section, such as
those for the automatic control of
radiation levels, may apply to the
Director, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington,
DC 20555, for approval of the use of
alternative safety measures. Any
alternative safety measures must
provide a degree of personnel protection
at least eqivalent to those specified in
paragraph (a) of this section. At least
one of the alternative measures must
include an entry-preventing interlock
control based on a measurement of the
radiation that ensures the absence of
high radiation levels before an
individual can gain access t6 the area
where such radiation sources are used.

(c) The entry control devices required
by paragraphs (a) and (b) of this section
must be established in such a way that
no individual will be prevented from
leaving the area.

Subpart H— Respiratory Protection
and Controls to Restrict Internal
Exposure in Restricted Areas

§20.1701 Use of process or other
engineering controls.

The licensee shall use, to the extent
practicable, process or other engineering
controls (e.g., containment or
ventilation) to control the
concentrations of radioactive material in
air.

§20.1702 Use of other controls.

When it is not practicable to apply
process or other engineering controls to
control the concentrations of radioactive
material in air to values below those
that define an airborne radioactivity
area, the licensee shall, consistent with
maintaining the total effective dose
equivalent ALARA, increase monitoring
and limit intakes by one or more of the
following means:

(a) Control of access;

(b) Limitation of exposure times;

(c) Use of respiratory protection
equipment; or

(d) Other controls.

§20.1703 Use of individual respiratory
protection equipment

(@)  Ifthe licensee uses respiratory
protection equipment to limit intakes
pursuant to § 20.1702—

(1) The licensee shall use only
respiratory protection equipment that is
tested and certified or had certification
extended by the National Institute for
Occupational Safety and Health/Mine
Safety and Health Administration
(NIOSH/MSHA).

(2) If the licensee wishes to use
equipment that has not been tested or
certified by NIOSH/MSHA, has not had
certification extended by NIOSH/
MSHA, or for which there is no schedule
for testing or certification, the licensee
shall submit an application for
authorized use of that equipment,
including a demonstration by testing, or
a demonstration on the basis of reliable
test information, that the material and
performance characteristics of the
equipment are capable of providing the
proposed degree of protection under
anticipated conditions of use.

(3) The licensee shall implement and
maintain a respiratory protection
program that includes-—

(i) Air sampling sufficient to identify
the potential hazard, permit proper
equipment selection, and estimate
exposures;

(ii) Surveys and bioassays, as
appropriate, to evaluate actual intakes;

(iii) Testing of respirators for
operability immediately prior to each
use;

(iv) Written procedures regarding
selection, fitting, issuance, maintenance,
and testing of respirators, including
testing for operability immediately prior
to each use; supervision and training of
personnel; monitoring, including air
sampling and bioassays; and
recordkeeping; and

(v) Determination by a physician prior
to initial fitting of respirators, and at
least every 12 months thereafter, that
the individual user is physically able to
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use the respiratory protection
equipment.

(4) The licensee shall issue a written
policy statement on respirator usage
covering—

(i) The use of process or other
engineering controls, instead of
respirators;

(ii) The routine, nonroutine, and
emergency use of respirators; and

(iii) The periods of respirator use and
relief from respirator use.

(5) The licensee shall advise each
respirator user that the user may leave
the area at any time for relief from
respirator use in the event of equipment
malfunction, physical or psychological
distress, procedural or communication
failure, significant deterioration of
operating conditions, or any other
conditions that might require such relief.

(6) The licensee shall use equipment
within limitations for type and mode of
use and shall provide proper visual,
communication, and other special
capabilities (such as adequate skin
protection) when needed.

(b)  In estimating exposure of
individuals to airborne radioactive
materials, the licensee may make
allowance for respiratory protection
equipment used to limit intakes pursuant
to § 20.1702, provided that the following
conditions, in addition to those in
§20.1703(a), are satisfied:

(1) The licensee selects respiratory
protection equipment that provides a
protection factor (see appendix A to
§8 20.1001-20.2401) greater than the
multiple by which peak concentrations
of airborne radioactive materials in the
working area ae expected to exceed the
values specified in appendix B to
§| 20.1001-20.2401, table 1, column 3. If
the selection of a respiratory protection
device with a protection factor greater
than the peak concentration is
inconsistent with the goal specified in
§ 20.1702 of keeping the total effective
dose equivalent ALARA, the licensee
may select respiratory protection
equipment with a lower protection
factor only if such a selection would
result in keeping the total effective dose
equivalent ALARA. The concentration
of radioactive material in the air that is
inhaled when respirators are worn may
be initially estimated by dividing the
average concentration in air, during
each period of uninterrupted use, by the
protection factor. If the exposure is later
found to be greater than estimated, the
corrected value must be used; if the
exposure is later found to be less than
estimated, the corrected value may be
used.

(2) The licensee shall obtain
authorization from the Commission
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before assigning respiratory protection
factors in excess of those specified in
appendix A to .88 20.1001-20.2401. The
Commission may authorize a licensee to
use higher protection factors on receipt
ofan application that—

(i) Describes the situation for which a
need exists for higher protection factors,
and

(i) Demonstrates that the respiratory
protection equipment provides these
higher protection factors under the
proposed conditions of use.

(c) The licensee shall use as
emergency devices only respiratory
protection equipment that has been
specifically certified or had certification
extended for emergency use by NOISH/
MSHA.

(d) The licensee shall notify, in
writing, the Director of the appropriate
NRC Regional Office listed in appendix
Dto §§ 20.1001-20.2401 at least 30 days
before the date that respiratory
protection equipment is first used under

EB;E provisions of either § 20.1703 {a) or

§20.1704 Furtherrestrictions on the use
of respiratory protection equipment

The Commission may impose
restrictions in addition to those in
§§20.1702, 20.1703, and appendix A to
§820.1001-20.2401 to—

(a) Ensure that the respiratory
protection program of the licensee is
adequate to limit exposures of
individuals to airborne radioactive
materials; and

(b) Limit the extent to which a
licensee may use respiratory protection
equipment instead of process or other
engineering controls.

Subpart - Storage and Control of
Licensed Material

§20.1801 Security of stored material.
The licensee shall secure from

23401

unauthorized removal or access licensed
materials that are stored in controlled or
unrestricted areas.

8§20.1802 Control of material notin
storage.

The licensee shall control and
maintain constant surveillance of
licensed material that is in a controlled
or unrestricted area and that is not in
storage.

Subpart J—Precautionary Procedures

§20.1901 Caution signs.

(@) Standardradiation symbol. Unless

otherwise authorized by the
Commission, the symbol prescribed by
this part shall use the colors magenta, or
purple, or black on yellow background.
The symbol prescribed by this part is
the three-bladed design:
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(1) Cross-hatched area is to be
magenta, or purple, or black, and

(2) The background is to be yellow.

(b) Exception to color requirements
for standard radiation symbol.
Notwithstanding the requirements of
paragraph (a) of this section, licensees
are authorized to label sources, source
holders, or device components
containing sources of licensed materials
that are subjected to high temperatures,
with conspicuously etched or stamped
radiation caution symbols and without a
color requirement.

(c) Additional information on signs
and labels. In addition to the contents of
signs and labels prescribed in this part,
the licensee may provide, on or near the
required signs and labels, additional
information, as appropriate, to make
individuals aware of potential radiation
exposures and to minimize the
exposures.

RADIATION SYMBOL

§20.1902 Posting requirements.

(a) Posting ofradiation areas. The
licensee shall post each radiation area
with a conspicuous sign or signs bearing
the radiation symbol and the words
“CAUTION, RADIATION AREA.”

(b) Posting ofhigh radiation areas.
The licensee shall post each high
radiation area with a conspicuous sign
or signs bearing the radiation symbol
and the words “CAUTION, HIGH
RADIATION AREA” or “DANGER,
HIGH RADIATION AREA."

(c) Posting of very high radiation
areas. The licensee shall post each very
high radiation area with a conspicuous
sign or signs bearing the radiation
symbol and words “GRAVE DANGER,
VERY HIGH RADIATION AREA.”

(d) Posting ofairborne radioactivity
areas. The licensee shall post each
airborne radioactivity area with a
conspicuous sign or signs bearing the
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radiation symbol and the words
“CAUTION, AIRBORNE
RADIOACTIVITY AREA” or
“DANGER, AIRBORNE
RADIOACTIVITY AREA.”

(e)  Posting ofareas orrooms in which
licensed material is used or stored. The
licensee shall post each area or room in
which there is used or stored an amount
of licensed material exceeding 10 times
the quantity of such material specified
in appendix C to §§ 20.1001-20.2401 with
a conspicuous sign or signs bearing the
radiation symbol and the words
“CAUTION, RADIOACTIVE
MATERIAL(S)” or “DANGER,
RADIOACTIVE MATERIAL(S).”

§20.1903 Exceptions to posting
requirements.

(@  Alicensee is not required to post
caution signs in areas or rooms
containing radioactive materials for
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periods of less than 8 hours, if each of
the following conditions is met

(1) The materials are constantly
attended during these periods by an
individual who takes the precautions
necessary to prevent the exposure of
individuals to radiation or radioactive
materials in excess of the limits
established in this part; and

(2) The area or room is subject to the
licensee’s control.

(b) Rooms or other areas in hospitals
that are occupied by patients are not
required to be posted with caution signs
pursuant to § 20.1902 provided that—

(1) The patient is being treated with
sealed sources or has been treated with
unsealed radioactive material in
quantities less than 30 millicuries (110
MBq, or the measured dose rate at 1
meter from the patient is less than 0.005
rem (0.05 mSv) per hour; and

(2) There are personnel in attendance
who will take the necessary precautions
to prevent the exposure of individuals to
radiation or radioactive material in
excess of the limits established in this
part and to operate within the ALARA
provisions of the licensee’s radiation
protection program.

(c) A room or area is not required to
be posted with a caution sign because of
the presence of a sealed source provided
the radiation level at 30 centimeters
from the surface of the source container
or housing does not exceed 0.005 rem
(0.05 mSv) per hour.

§20.1904 Labeling containers.

(@) The licensee shall ensure that each
container of licensed material bears a
durable, clearly visible label bearing the
radiation symbol and the words
“CAUTION, RADIOACTIVE
MATERIAL” or "DANGER,
RADIOACTIVE MATERIAL” The label
must also provide sufficient information
(such as the radionuclide(s) present, an
estimate of the quantity of radioactivity,
the date for which the activity is
estimated, radiation levels, kinds of
materials, and mass enrichment) to
permit individuals handling or using the
containers, or working in the vicinity of
the containers, to take precautions! to
avoid or minimize exposures.

(b) Each licensee shall, prior to
removal or disposal of empty
uncontaminated containers to
uhrestricted areas, remove or deface the
radioactive material label or otherwise
clearly indicate that the container no
longer contains radioactive materials.

§20.1905 Exemptions to labeling
requirements.
A licensee is not required to label—
(@) Containers holding licensed
material in quantities less than the
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quantities listed in appendix C to
8§ 20.1001-20.2401; or

(b) Containers holding licensed
material in concentrations less than'
those specified in table 3 of appendix B
to 88 20.1001-20.2401; or

(c) Containers attended by an
individual who takes the precautions
necessary to prevent the exposure of
individuals in excess of the limits
established by this part; or

(d) Containers when they are in
transport and packaged and labeled in
accordance with the regulations of the
Department of Transportation,8or

(e) Containers that are accessible only
to individuals authorized to handle or
use them, or to work in the vicinity of
the containers, if the contents are
identified to these individuals by a
readily available written record
(examples of containers of this type are
containers in locations such as water-
filled canals, storage vaults, or hot
cells). The record must be retained as
long as the containers are in use for the
purpose indicated on the record; or

(f) Installed manufacturing or process
equipment, such as reactor components,
piping, and tanks.

§20.1906 Procedures for receiving and
opening packages.

(a) Each licensee who expects to
receive a package containing quantities
of radioactive material in excess of a
Type A quantity, as defined in § 71.4
and appendix A to part 71 of this
chapter, shall make arrangements to
receive—

(1) The package when the carrier
offers it for delivery; or

(2) Notification of the arrival of the
package at the carrier’s terminal and to
take possession of the package
expeditiously.

(b) Each licensee shall monitor the
external surfaces of a package known to
contain radioactive material for
radioactive contamination and radiation
levels if the package—

(1) Is labeled as containing
radioactive material; or

(2) Has evidence of potential
contamination, such as packages that
are crushed, wet, or damaged.

(c) The licensee shall perform the
monitoring required by paragraph (b) of
this section as soon as practicable after
receipt of the package, but not later than
3 hours after the package is received at
the licensee’s facility if it is received

s Labeling of packages containing radioactive
materials is required by the Department of
Transportation (DOT) if the amount and type of
radioactive material exceeds the limits for an
excepted quantity or article as defined and limited
by DOT regulations 49 CFR 173.403 (m) and (w) and
173.421-424.
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during the licensee’s normal working
hours, or not later than 3 hours from the
beginning of the next working day if it is
received after working hours.

(d) The licensee shall immediately
notify the final delivery carrier and, by
telephone and telegram, mailgram, or
facsimile, the Administrator of the
appropriate NRC Regional Office listed
in appendix D to §8§ 20.1001-20.2401
when—

(1) Removable radioactive surface
contamination exceeds the limits of
8§ 71.87(i) of this chapter; or

(2) External radiation levels exceed
the limits of § 71.47 of this chapter.

(e) Each licensee shall—

(1) Establish, maintain, and retain
written procedures for safely opening
packages in which radioactive material
is received; and

(2) Ensure that the procedures are
followed and that due consideration is
given to special instructions for the type
of package being opened.

(f) Licensees transferring special form
sources in licensee-owned or licensee-
operated vehicles to and from a work
site are exempt from the contamination
monitoring requirements of paragraph
(b) of this section, but are not exempt
from the survey requirement in
paragraph (b) of this section for
measuring radiation levels that is
required to ensure that the source is still
properly lodged in its shield.

Subpart K— Waste Disposal

§20.2001 General requirements.

(@) A licensee shall dispose of
licensed material only—

(1) By transfer to an authorized
recipient as provided in § 20.2006 or in
the regulations in parts 30, 40, 60, 61, 70,
or 72 of this chapter; or

(2) By decay in storage; or

(3) By release in effluents within the
limits in § 20.1301; or .

(4) As authorized under §8§ 20.2002,
20.2003, 20.2004, or § 20.2005.

(b) A person must be specifically
licensed to receive waste containing
licensed material from other persons for:

(1) Treatment prior to disposal; or

(2) Treatment or disposal by
incineration; or

(3) Decay in storage; or

(4) Disposal at a land disposal facility
licensed under part 61 of this chapter; or

(5) Disposal at a geologic repository
under part 60 of this chapter.

§20.2002 Method for obtaining approval
of proposed disposal procedures.

A licensee or applicant for a license
may apply to the Commission for
approval of proposed procedures, not
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otherwise .authorized m ¢he regulations
in this chapter, to dispose of licensed
material generated in chelicensee’s
activities. Eachapplication shall
include:

fa) Adescription of dm waste
containing licensed /material to be
disposed of, including the physical and
chemical properties important to -risk
evaluation, and die proposed manner
and conditions of waste disposal; and

(b) An analysis and «valuation of
pertinent information on the nature of
the environment; and

(cl Hu nature and location of other
potentially affected licensed and
unlicensed facilities; and

§20.2004 Treatmentcr dispose* by
incineration.

A licensee may treator dispose of
licensed material by mcmeration only in
the amounts and bums specified in
§20.2005 or as specifically approved by
the Commissionpursuantto § 20.2002.

§20.2005 Disposalofspecific wastes.

(a) Allicensee may dispose ofthe
following licensed materia! asif it were
not radioactive:

(1) 015 imcrocurie (1:85kBq), nr less,
of hydrogen-3 or carbon-14 per gram of
mediumused for liquid scintillation
counting; and

(2] 0.05 microcurie (1.85kBq), orless,

(d)  Analyses and procedures to ensureof hydrogen-3 or carbon-14 per gram of

that doses are maintained ALARA
within the dose limits in this pari

§20.2003
sewerage.

(a) A licensee may discharge licensed
material into sanitary sewerage ifeach
of the following conditions is satisfied:

(1) The material is readily soluble for
is readily dispersible biological
material'l in water; and

(DThe quantity of licensed or other
radioactive material that the license«
releases info the sewer in1 month
divided by the average monthly volume
of water released into the sewer by the
licensee does not exceed the
concentration lislted in table 3 of
appendix Bto §§ 20.1001-20.2401; and

(3) If more than one radronudide is
released, the fhhowiqgg conditions must
also be satisfied:

(i) The licensee shall determine die
fraction of the limitin table 3 of
appendix® lo 5? 20.1001-20.2401
represented by discharges into sanitary
sewerage by dividing tire actual monthly
average concentration ofeach
radionuclide released try the licensee
into the sewer by tire concentration of
that radionuclide listedin table 3 of
appendix B to %8 20.1001-20.2401; and

(ii) The sum ofthe fractions for each
radionuclide required by paragraph
(@)(3)(il of this section doesnot exceed
unity; and

(4) The total quantity oflicensed and
other radioactive material that the
licensee releases into the sanitary
sewerage systemin a year doesnot
exceed 5 curies (105 GBq) ofhydrcgen-3,
1curie (37 GBq) of carbon-14,and 1
curie (37 GBq) ofall otherradioactive
materials combined.

(b) Excreta from individuals
undergoing medical diagnosis or therapy
with radioactive material are not subject
to the limitations contained in jparagraph
(a) ofthis section.

Disposal by release Into sanitary

animal tissue, averaged over the weight
of the entire animal

(b) A licensee may not dispose of
tissue under paragraph (a)(2) of ¢his
section in a manner that would permit
its use eitheras food forhumans or as
animal feed,

(c) The licensee shall maintain
records in accordance with §20.2108.

§20.2006 Transfer for disposaland
manifests.

(@) The requirements of this section
and appendix F to §§ 20.1001-20.2401
are designed to -control transfers of low-
level radioactive waste Intended for
disposal at a land disposal facility (as
defined in part01 of this chapter),
establish a manifest tracking system,
and supplement existing requirements
concerning transfers and recordkeeping
for those wastes.

(b) Eachshipment ofradioactive
waste intended for disposal at a
licensed land disposal facility must be
accompanied by a shipmentmanifest as
specified in section | of appendix F to
8§ 20.1001-20.2401.

(c) Each shipment manifest must
include a certification by ¢he waste
generator as specified in sectionllof
appendix F to §§20.1001-20.2401.

(d) Each person -involved in the
transfer for disposal and disposal of
waste, including ¢he waste generator,
waste collector, waste processor, and
disposal facility operator, shah comply
with the requirements specified hi
section Il ofappendix F to 88 20.1001-
20.2401.

§20.2007 Compliance with environmental
and health protection regulations.

Nothingin this subpartrelieves the
licensee from complying with other
applicable Federal, State, and local
regulations governing any othertoxic or
hazardous properties of materials that
may be disposed of under this subpart
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Subpart L—Records

§20.210J (Generalprovisions.

(a) Each licensee shall use the units:
curie, rad, rem, including multiples and
subdivisions, and shall cteariy indicate
the mats of all -quantities oa records
required by tins part.

(b) The licensee shall make a clear
distinction among the quantities entered
on the records required by this part (e.g.,
total effective dose equivalent, shallow-
dose -equivalent, eye dose equivalmzt,
deep-dose -equivalent, committed
effective dose equivalent!.

8§20.2102 Recordsof radiation protection
programs.

(a) Each licensee shall maintain
records of ¢he radiation protection
program, including:

(1) The provisions of the program; and

(2] Audits and other reviews of
program contentand implementation.

I(b) The licensee shall retain the
records required by paragraph (a)(1) of
this section untilthe Commission
terminates each pertinent license
requiring therecord. The licensee shall
retain the records required by paragraph
(a)(2) «oftins section for 3years afterthe
record is made.

820.211)3 Records of surveys.

(@) Each licensee shall maintain
records showiqg the results of surveys
and calibrations required by §820.1501
and 20.1906(b). The licensee shall retain
these records for 3 years after the record
is made.

(b) The licensee shall retain each of
the following records until the
Commission terminates each pertinent
license requiring the record:

(1) Records ofthe results off surveys to
determine the dose from external
sources and used, in theabsence ofor in
combination with individual monitoring
data, in the assessment of individual
dose equivalents; and

(2) Records of tire results of
measurements and calculations used to
determine individual intakes of
radioactive material and used in the
assessment of internal dose; and

(3) Records showing the resultsofah
sampling, surveys, and bioassays
required pursuant to § 20.1703(a)(3) (i)
and (ii); and

(4) Records of the results of
measurements and calculations used to
evaluate the release of radioactive
effluents to theenvironment

§2(12104 Determination of prior
occupational dose.

(a) For each individual who may enter
the licensee’ restricted or controlled
area and is likely to receive, ina year.
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an occupational dose requiring
monitoring pursuant to § 20.1502, the
licensee shall—

(1) Determine the occupational
radiation dose received during the
current year; and

(2) Attempt to obtain the records of
lifetime cumulative occupational
radiation dose.

(b} Prior to permitting an individual to
participate in a planned special
exposure, the licensee shall determine—

(1) The internal and external doses
from all previous planned special
exposures; and

(2) AD doses in excess of the limits
(including doses received during
accidents and emergencies) received
during the lifetime of the individual.

(c) In complying with the requirements
of paragraph (a) of this section, a
licensee may—

(1) Accept, as a record of the
occupational dose that the individual
received during the current year, a
written signed statement from the
individual, or from the individual’s most
recent employer for work involving
radiation exposure, that discloses the
nature and the amount of any
occupational dose that the individual
may have received during the current
year;

(2) Accept, as the record of lifetime
cumulative radiation dose, an up-to-date
NRC Form 4, or equivalent, signed by
the individual and countersigned by an
appropriate official of the most recent
employer for work involving radiation
exposure, or the individual’s current
employer (if the individual is not
employed by the licensee); and

(3) Obtain reports of the individual’s
dose equivalent(s) from the mostrecent
employer for work involving radiation
exposure, or the individual's current
employer (if the individual is not
employed by the licensee) by telephone,
telegram, electronic media, or letter. The
licensee shall request a written
verificationof the dose data if the
authenticity of the transmitted report
cannot be established.

(d) The licensee shall record the
exposure history, as required by
paragraph (a) of this section, on NRC
Form 4, or other clear and legible record,
of all the information required on that
form.4 The form orrecord must show

4Licensee» are not required to reevaluate the
separate external dose equivalents and internal
committed dose equivalents or intakes of
radionuclides assessed under §8§ 20.1- 20.60T.
Further, occupational exposure histories obtained
and recorded on NRC Form 4 before January 1.1991,
would not have included effective dose equivalent,
but may be used in the absence of specific
information on the intake of radionuclides by the
individual.

each period in which the individual
received occupational exposure to
radiation or radioactive material and
must be signed by the individual who
received the exposure. For each period
for which the licensee obtains reports,
the licensee shall use the dose shown in
the report in preparing NRC Form 4. For
any period in which the licensee does
not obtain a report, the licensee shall
place a notation on NRC Form 4
indicating the periods of time for which
data are not available.

(e) Ifthe licensee is unable to obtain a
complete record ofan individual’s
current and previously accumulated
occupational dose, the licensee shall
assume—

(1) In establishing administrative
controls under § 20.1201(f) for the
current year, that the allowable dose
limit for the individual is reduced by
1.25rems (12.5mSv) for each quarter for
which records were unavailable and the
individual was engaged in activities that
could have resulted in occupational
radiation exposure; and

(2) That the individual is not available
for planned special exposures.

(f) The licensee shall retain the
records on NRC Form 4 or equivalent
until the Commission terminates each
pertinent license requiring this record.
The licensee shaD retain records used in
preparing NRC Form 4 for 3 years after
the record is made.

§20.2105 Records of planned special
exposures.

(a) For each use of the provisions of
8§ 20.1206 for planned special exposures,
the licensee shall maintain records that
describe—

(1) The exceptional circumstances
requiring the use of a planned special
exposure; and

(2) The name of the management
official who authorized the planned
special exposure and a copy of the
signed authorization; and

(3) What actions were necessary; and

%4) Why the actions were necessary;
an

(5) How doses were maintained
ALARA; and

(6) What individual and coDective
doses were expected to result and the
doses actually received in the planned
special exposure.

(b) The licensee shall retain the
records until the Commission terminates
each pertinent license requiring these
records.

§20.2105 Records of Individual
monitoring results.

(@  Recordkeeping requirement Each

licensee shall maintain records of doses
received by all individuals for whom
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monitoring was required pursuant to
§20.1502, and records of doses received
during planned special exposures,
accidents, and emergency conditions.
These records 5 must include, when
applicable—

(1 The deep-dose equivalent to the
whole body, eye dose equivalent,
shallow-dose equivalent to the skin, and
shallow-dose equivalent to the
extremities; and

(2) The estimated intake or body
bu(rjden of radionuclides (see § 20.1202);
an

(3) The committed effective dose -
equivalent assigned to the intake or
body burden of radionuclides; and

(4) The specific information used to
calculate the committed effective dose
equivalent pursuant to 8 20.1204(c); and

(5) The total effective dose equivalent
when required by §20.1202; and

(6) The total of the deep-dose
equivalent and the committed dose to
the organ receiving the highest total
dose.

(b) Recordkeeping frequency. The
licensee shall make entries of the
records specified in paragraph (a) of this
section at least annually.

(c) Recordkeepingformat The
licensee shall maintain the records
specified in paragraph (a) of this section
on NRC Form 5, in accordance with the
instructions for NRC Form 5, or in clear
and legible records containing all the
information required by NRC Form 5.

(d) Privacyprotection. The records
required under this section should be
protected from public disclosure
because of their personal privacy
nature. These records are protected by
most State privacy laws and, when
transferred to the NRC, are protected by
the Privacy Act of 1974, Public Law S3-
579, 5 U.S.C. 5523, and the Commission's
regulations in 10 OPR part 9.

(e) the licensee shall maintain the
records of dose to an embryo/fetus with
the records of dose to the declared
pregnant woman. The declaration of
pregnancy shall also be kept on file, but
may be maintained separately from the
dose records.

(f) The licensee shall retain each
required form or record until the
Commission terminates each pertinent
license requiring the record.

8§20.2107 Records of dose to inotviduat
members of the public.

(@) Each licensee shall maintain
records sufficient to demonstrate
compliance with the dose limit for

s Assessments of dose equivalent and records
made using units in effect before the licensee*»
adoption of this part need not be changed.
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individual members of the public (see
§ 20.1301).

(b) The licensee shall retain the
records required by paragraph (a) of this
section until the Commission terminates
each pertinent license requiring the
record

§20.2108 Records of waste disposal.

(a) Each licensee shall maintain
records of the disposal of licensed
materials made under §§ 20.2002,
20.2003, 20.2004, 20.2005,10 CFR part 61
and disposal by burial in soil, including
burials authorized before January 28,
1981L.®

(b) The licensee shall retain the
records required by paragraph (a) of this
section until the Commission terminates
each pertinent license requiring the
record.

§20.2109 Records of testing entry control
devices for very high radiation areas.

(a) Each licensee shall maintain
records of tests made under
§ 20.1603(a)(9) on entry control devices
for very high radiation areas. These
records must include the date, time, and
results of each such test of function.

(b) The licensee shall retain the
records required by paragraph (a) of this
section for 3 years after the record is
made.

§20.2110 Form ofrecords.

Each record required by this part must
be legible throughout the specified
retention period. The record may be the
original or a reproduced copy or a
microform provided that the copy or
microform is authenticated by
authorized personnel and that the
microform is capable of producing a
clear copy throughout the required
retention period. The record may also be
stored in electronic media with the
capability for producing legible,
accurate, and complete records during
the required retention period. Records,
such as letters, drawings, and
specifications, must include all pertinent
information, such as stamps, initials,
and signatures. The licensee shall
maintain adequate safeguards against
tampering with and loss of records.

Subpart M— Reports

§20.2201 Reports of theft or loss of
licensed material.

(@)  Telephone reports. (1) Each
licensee shall report by telephone as
follows:

6A previous $20.304 permitted burial of small
quantities of licensed materials in soil before
January 28,1981, without specific Commission
authorization.

(0 Immediately after its occurrence
becomes known to the licensee, any
lost, stolen, or missing licensed material
in an aggregate quantity equal to or
greater than 1,000 times the quantity
specified in appendix C to §§ 20.1001-
20.2401 under such circumstances that it
appears to the licensee that an exposure
could result to persons in unrestricted
areas; or

(i) Within 30 days after the
occurrence of any lost, stolen, or missing
licensed material becomes known to the
licensee, all licensed material in a
quantity greater than 10 times the
quantity specified in appendix C to
8§ 20.1001-20.2401 that is still missing at
this time.

(2) Reports must be made as follows:

(i) Licensees having an installed
Emergency Notification System shall
make the reports to the NRC Operations
Center in accordance with 8§ 50.72 of this
chapter, and

(i) All other licensees shall make
reports to the NRC Operations Center.

(b) Written reports. (1) Each licensee
required to make a report under
paragraph (a) of this section shall,
within 30 days after making the
telephone report, make a written report
setting forth the following information:

(D) A description of the licensed
material involved, including kind,
quantity, and chemical and physical
form; and

(ii) A description of the circumstances
under which the loss or theft occurred;
and

(iii) A statement of disposition, or
probable disposition, of the licensed
material involved; and

(iv) Exposures of individuals to
radiation, circumstances under which
the exposures occurred, and the possible
total effective dose equivalent to
persons in unrestricted areas; and

(v) Actions that have been taken, or
will be taken, to recover the material;
and

(vi) Procedures or measures that have
been, or will be, adopted to ensure
against a recurrence of the loss or theft
of licensed material.

(2) Reports must be made as follows:

(i) For holders of an operating license
for a nuclear power plant, the events
included in paragraph (b) of this section
must be reported in accordance with the
procedures described in 8 50.73(b), (c),
(d), (e), and (g) of this chapter and must
include the information required in
paragraph (b)(1) of this section, and

(i) All other licensees shall make
reports to the Administrator of the
appropriate NRC Regional Office listed
in appendix D to 88 20.1001-20.2401.

(c) A duplicate report is not required
under paragraph (b) of this section if the
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licensee is also required to submit a
report pursuant to 88 30.55(c), 40.64(c),
50.72, 50.73, 70.52, 73.27(b),
73.67(e)(3)(vi), 73.67(g)(3)Tiii), 73.71, or
§ 150.19(c) of this chapter.

(d) Subsequent to filing the written
report, the licensee shall also report any
additional substantive information on
the loss or theft within 30 days after the
licensee learns of such information.

(e) The licensee shall prepare any
report filed with the Commission
pursuant to this section so that names of
individuals who may have received
exposure to radiation are stated in a
separate and detachable part of the
report.

§20.2202 Notification of incidents.

(a) Immediate notification.
Notwithstanding any other requirements
for notification, each licensee shall
immediately report any event involving
byproduct, source, or special nuclear
material possessed by the licensee that
may have caused or threatens to cause
any of the following conditions—

(1) An individual to receive—

(D A total effective dose equivalent of
25 rems (0.25 Sv) or more; or

(ii) An eye dose equivalent of 75 rems
(0.75 Sv) or more; or

(iii) A shallow-dose equivalent to the
skin or extremities of 250 rads (2.5 Gy)
or more; or

(2) The release of radioactive
material, inside or outside of a restricted
area, so that, had an individual been
present for 24 hours, the individual
could have received an intake five times
the occupational annual limit on intake
(the provisions of this paragraph do not
apply to locations where personnel are
not normally stationed during routine
operations, such as hot-cells or process
enclosures); or

(3) A loss of 1 working week or more
of the operation of any facilities
affected; or

(4) Damage to property in excess of
$200,000.

(b) Twenty-four hour notification.
Each licensee shall, within 24 hours of
discovery of the event, report any event
involving loss of control of licensed
material possessed by the licensee that
may have caused, or threatens to cause,
any of the following conditions:

(1) An individual to receive, in a
period of 24 hours—

(i) A total effective dose equivalent
exceeding 5rems (0.05 Sv); or

(ii) An eye dose equivalent exceeding
15 rems (0.15 Sv); or

(iii) A shallow-dose equivalent to the
skin or extremities exceeding 50 rems
(0.5 Sv); or
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(2) The release of radioactive
material, inside or outside of a restricted
area, so that, had an individual been
present for 24 hours, the individual
could have received an intake in excess
of one occupational annual limit on
intake (the provisions of this paragraph
do not apply to locations where
personnel are not normally stationed
during routine operations, such as hot-
cells or process enclosures); or

(3) A loss of 1 day or more of the
operation of any facilities affected; or

(4) Damage to property in excess of
$2,000.

(c)  The licensee shaH prepare any
report filed with the Commission
pursuant to this section so that names of
individuals who have received exposure
to radiation or radioactive material are
stated in a separate and detachable part
of the report

(d) Reports made by licensees in
response to the requirements of this
section must be made as follows:

(1) Licensees having an installed
Emergency Notification System shall
make the reports required by paragraphs
(@) and (b) of this section to the NRC
Operations Center in accordance with
10 CFR 50.72; and

(2) All other licensees shall make the
reports required by paragraphs (a) and
(b) of this section by telephone to the
NRC Operations Center and by
telegram, mailgram, or facsimile to the
Administrator of the appropriate NRC
Regional Office listed in appendix D to
§| 20.1001-20.2401.

(e) The provisions of this section do
not include doses that result from
planned special exposures, that are
within the limits for planned special
exposures, and that are reported under
§20.2204.

8§20.2203 Reports of exposures, radiation
levels, and concentrations of radioactive
material exceeding the limits.

(@ Reportable events. In addition to
the notification required by f 20.2202,
each licensee shall submit a written
report within 30 days after learning of
any of the following occurrences:

(1) Any incident for which notification
is required by § 20.2202; or

32) Doses in excess of any of the
following:

(i) The occupational dose limits for
adults in § 20.1201; or

(ii) The occupational dose limits fora
minor in § 20.1207; or

(ih) The limits for an embryo/fetus of
grdeclared pregnant woman in § 20.1208;

(iv) The limits for an individua!
member of the public in § 20.1301; or

(v) Any applicable limit in the license;
or

(3) Levels of radiation or

concentrations of radioactive material
in—

(i) A restricted area in excess of any
applicable limit in the license; or

(if) An unrestricted area in excess of
10 times any applicable limit set forth in
this part or in the license (whether or
not involving exposure of any individual
in excess of the limits in § 20.1301); or

(4)  For licensees subject to the
provisions of EPA’a generally applicable
environmental radiation standards in 40
CFR part 190, levels of radiation or
releases of radioactive material in
excess of those standards, or of license
conditions related to those standards.

(b) Contents of reports. (1) Each report
required by paragraph (a) of this section
must describe the extent of exposure of
individuals to radiation and radioactive
material, including, as appropriate:

%1) Estimates of each individual’s dose;
an

(i) The levels of radiation and
concentrations of radioactive material
involved; and

(ili) The cause of the elevated
exposures, dose rates, or concentrations;
and

(iv)
to ensure against a recurrence, including
the schedule for achieving conformance
with applicable limits, generally
applicable environmental standards,
and associated license conditions.

(2) Each report filed pursuant to
paragraph (a) of this section must
include for each individual 7exposed:
the name, Social Security account
number, and date of birth. Thé report
must be prepared so that this
information is stated in a separate and
detachable part of the report,

(c) For holders of an operating license
for a nuclear power plant, the
occurrences included in paragraph (a) of
this section must be reported in
accordance with the procedures
described in § 50.73(b), (c), (d), (e), and
(g) ofthis chapterand must also include
the information required by paragraph
(b) ofthis section. Occurrences reported
in accordance with 9 50.73 of this
chapter need not be reported by a
duplicate report under paragraph (a) of
this section.

(d) AH licensees, other than those
holding an operating license for a
nuclear power plant, who make reports
under paragraph, (a) of this section shall
submit the report in writing to the U.S.
Nuclear Regulatory Commission,
Document Control Desk, Washington,
DC 20555, with a copy to the appropriate
NRC Regional Office listed in appendix
D to 98 20.100i~20.2401.

Iwith respect to the limit for thé embryo-feta*
éS 20.1208), the identifiers should be those of the
eclared pregnant woman.

Corrective steps taken or planned
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8§20.2204 Reports of planned special
exposures.

The licensee shall submit a written
report to the Administrator of the
appropriate NRC Regional Office listed
in appendix D to 59 20.1001-20.2401
within 30 days following any planned
special exposure conducted in
accordance with 520.1206, informing the
Commission that a planned special
exposure was conducted and indicating
the date the planned special exposure
occurred and the information required
by §202105,

8§20.2205 [Reserved!

§20.2206 Reports of individual
monitoring.

(a) This section applies to each person
licensed by the Commission to—

(1) Operate a nuclear reactor designed
to produce electrical or heat energy
pursuant to 550.21(b) or 5 50.22 of this
chapter or a testing facility as defined in
5 50.20f this chapter; or

(2) Possess or use byproduct material
for purposes ofradiography pursuant to
Parts 30 and 34 of this chapter; or

(3) Possess or use at any one time, foe
purposes of fuel processing, fabricating,
or reprocessing, special nuclear material
in a quantity exceeding 5,000 grams of
contained uranium-235, uranium-233, or
plutonium, or any combination thereof
pursuant to part 70 of this chapter; or

(4) Possess high-level radioactive
waste at a geologic repository
operations area pursuant to part 60 of
this chapter; or

(5) Possess spent fuel in an
independent spent fuel storage
installation (ISFSI) pursuant to part 72 of
this chapter; or

(6) Receive radioactive waste from
other persons for disposal under part 61
of this chapter; or

(7)  Possess or use at any time, for
processing or manufacturing for
distribution pursuant to parts 30, 32, 33
or 35 of this chapter, byproduct material
in quantities exceeding any one of the
following quantititesr

. ) Quantity of
Radionuclide Iradionuclide 1in
curies

Cesium-137___ .. t
Cobaft-60... ..o e e e e 1
Gold-198...... ..o 100
lodine-131 t
fridiumio2_ to
Krypton-85 t oni>
Promethium-147.. ' 10
Techetiuro-99m.. 1,000

. 1The Commission may require as a Icense condi-
tion, or by rule, regulation, or order pursuant to
f 20 2302, reports Iron» licensees who are licensed
to use radonucMes not on thie Rst, In quantities
sufficient to cause comparable radiation levels.
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(b) Each licensee in a category listed
in paragraph (a) of this section shall
submit an annual report of the results of
individual monitoring carried out by the
licensee for each individual for whom
monitoring was required by $ 20.1502
during that year. The licensee may
include additional data for individuals
for whom monitoring was provided but
not required. The licensee shall use
Form NRC 5 or electronic media
containing all the information required
by Form NRC 5.

(c) The licensee shall file the report
required by $ 20.2206(b), covering the
preceding year, on or before April 30 of
each year. The licensee shall submit the
report to the Director, Office of Nuclear
Regulatory Research, Nuclear
Regulatory Commission, Washington,
DC 20555.

Subpart N—Exemptions and Additional
Requirements

8§20.2301 Applications for exemptions.

The Commission may, upon
application by a licensee or upon its
own initiative, grant an exemption from
the requirements of the regulations in
this part if it determines the exemption

is authorized by law and would not
result in undue hazard to life or
property.

820.2302 Additional requirements.

The Commission may, by rule,
regulation, or order, impose
requirements on a licensee, in addition
to those established in the regulations in
this part, as it deems appropriate or
necessary to protect health or to
minimize danger to life or property.

Subpart O— Enforcement

§20.2401 Violations.

(a) The Commission may obtain an
injunction or other court order to
prevent a violation of the provisions
of—

(1) The Atomic Energy Act of 1954, as
amended;

(2) Title 1l of the Energy
Reorganization Act of 1974, as amended;
or

(3) A regulation or order issued
pursuant to those Acts.

(b) The Commission may obtain a
court order for the payment of a civil
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penalty imposed under section 234 of the
Atomic Energy Act:

(1) For violations of—

(D Sections 53, 57,62, 63,81,82,101,
103,104,107 or 109 of the Atomic Energy
Act of 1954, as amended;

(iij Section 206 of the Energy
Reorganization Act;

(iii) Any rule, regulation, or order
issued pursuant to the sections specified
in paragraph (b)(I)(i) of this section;

(iv) Any term, condition, or limitation
of any license issued under the sections
specified in paragraph (b)(I)(i) of this
section.

(2) For any violation for which a
license may be revoked under Section
186 of the Atomic Energy Act of 1954, as
amended.

()  Any person who willfully violates
a provision of the Atomic Energy Act or
regulation or. order issued under the
requirements of that Act may be quilty
of a crime and, upon conviction, be
punished by fine or imprisonment or
both, as provided by law. ’

7. Part 20 is amended by adding
Appendix A to §8 20.1001—20.2401 to
read as follows:

Appendix A to §§20.1001—20.2401—Protection Factors for Respirators »

Description *

1 Air-Purifying Respirators:1

Facepiece, half-mask e ...........ccoovvnnnns e v

Facepiece, half-mask full, Orhood.— ....-------- —

1l. Atmosphere-Supplying Respirators:
1. Air-line respirator:

2. Self-contained breathing apparatus (SCBA):

Ill. Combination Respirators:

Any combination of air-purifying and atmosphere-supplying respirators........

Protection Factors

... Protection factor for type and

Tested & Certified Equipment

National institute for

. Particulates, Occupational Safety and
Modes* Particulates gases, & Health/l\/'!)ir]e Safety antyd Health
only vapors* Administration tests for
permissibility
___________________________ NP 10 ... 30 CFR Part 11, Subpart K
.. NP 50 ..
.......................................... PP 1000 ...
........ CF 1000 30 CFR Part 11, Sgbpart J.
D 5
.......... CF 2oog
. D
PD 2000
___ CF >
........ CF O O
ub 50 30 CFR Part 11, Subpart H.
PD k 10,000
RD 50
~_RP +5,000

30 CFR Part 11. § 1163(b).

mode of operation as listed

above.

a. For usd In the selection of respiratory protective devices to be used only where the contaminants have been identified and the concentrations (or possible

oor
c. The mode symbols are defined as follows:

CF=continuous flow
D=>demand

NP=*negative pressure (i.e., negative phase during inhalation)
PD=pressure demand (.., always positive pressure)

$raB tS ir- faces and where nothing Interferes with the seal of tight-fitting facepieces against the skin. (Hoods and suits are excepted.)
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PP—positive pressure o
RD=demand, recirculating (closed circuit)

RP=pressure demand, recirculating (closed circuit)
d.1. The protection factor is a measure of the degree of protection afforded by a respirator, defined as the ratio of the concentration of airborne radioactive

material outside the respiratory protective equipment to mat inside the equipment (usually inside the facepiece) under conditions of use. It is applied to the
airborne concentration to estimate the concentrations inhaled by the wearer according to

Ambient airborne

Concentration concentration
inhaled

Protection factor

2. The protection factors apply:

(a) Only for individuals trained in using
respirators and wearing properly fitted
respirators that are used and maintained:
under supervision in a well-planned
respiratory protective program.

(b) For air-purifying respirators only when
high efficiency particulate filters (above
99.97% removal efficiency by thermally
generated 0.3 pm dioctyl phthalate (DOP) test
or equivalent) are used in atmospheres not
deficient in oxygen and not cpntainihg
radioactive gas or vapor respiratory hazards.

(c) No adjustment is to be made for the use
of sorbents against radioactive material in
the form of gases or vapors.

(d) For atmosphere-supplying respirators
only when supplied with adequate respirable
air. Respirable air shall be provided of the
quality and quantity required in accordance
with NIOSH/MSHA certification (described
in 30 CFR part 11). Oxygen and air shall not *
be used in the same apparatus.

e. Excluding radioactive contaminants that
present an absorption or submersion hazard.
For tritium oxide» approximately one-third of
the intake occurs by absorption through the
skin so that an overall protection factor of
less than 2 is appropriate when atmosphere-
supplying respirators are used to protect
against tritium oxide. If the protection factor
for a device is 5 the effective protection
factor for tritium is about 1.4; for devices with
protection factors of 10 the effective factor for
tritium oxide is about 1.7, and for devices
with protection factors of 100 or more the
effective factor for tritium oxide is about 1.9.
Air-purifying .respirators, are not suitable for
protection against tritium oxide. See also
footnote i concerning supplied-air suits.

f. Canisters and cartridges shall not be
used beyond service-life limitations.

g. Under-chin type only. This type of
respirator is not satisfactory for use where it
might be possible (e.g., if an accident or
emergency were to occur) for the ambient
airborne concentrations to reach
instantaneous values greater than 10 times
the pertinent values in table 1, column 3 of
appendix B to $8 20.1001—20.2401 of this
part. This type:ofrespirator is not suitable for
protection against plutonium or other high- <
toxicity materials. The mask is to be tested
for fit prior to use, each time it is donned. -

h. I. Equipment shall be operated in a
manner that ensures that proper air flow-
rates are maintained. A protection factor of .
no more than 1000 may be utilized for tested-
and-certified supplied-air hoods when a
minimum air flow of 6 cubic feet (0.17 cubic
meters) per minute is maintained and

calibrated air-line pressure gauges or flow
measuring devices are used. A protection
factor of up to 2000 may be used for tested
and certified hoods only when the air flow is
maintained at the manufacturer’s
recommended maximum rate for the
equipment this rate is greater than 6 cubic
feet (0.17 cubic meters) per minute, and
calibrated air-line pressure gauges or flow
measuring devices are used.

2. The design of the supplied-air hood or
helmet (with a minimum flow of 6 cfm (0.17
msper minute) of air] may determine its
overall efficiency and the protection it
provides. For example, some hoods aspirate
contaminated air into the breathing zone
when the wearer works with hands-over-
head. This aspiration may be overcome ifa
short cape-like extension to the hood is worn
under a coat or overalls. Other limitations
specified by the approval agency shall be
considered before using a hood in certain
types of atmospheres (see footnote i).

i. Appropriate protection factors shall be
determined, taking into account the design of

.the suit and its permeability to the

contaminant under conditions of use. There
shall be a standby rescue person equipped
with a respirator or other apparatus
appropriate for the potential hazards and
communications equipment whenever
supplied-air suits are used.

j. No approval schedules are currently
available for this equipment. Equipment is to
be evaluated by testing or on the basis of
reliable test information.

k. This type of respirator may provide
greater protection and be used as an
emergency device in unknown concentrations
for protection against inhalation hazards.
External radiation hazards and other
limitations to permitted exposure, such as
skin absorption, must be taken into account
in such circumstances.

I. Quantitative fit testing shall be
performed on each individual and no more
than 0.02% leakage is allowed with this type
of apparatus. Perceptible outward leakage of
gas from this or any positive pressure self-
contained breathing apparatus is
unacceptable because service life will be

.reduced substantially. Special training in the

use of this type of apparatus shall be
provided to the wearer.

.Note 1: Protection factors for respirators as
may be approved by the U.S. Bureau of
Mines/National Institute for Occupational
Safety and Health (NIOSH), according to
applicable approvals for respirators for type
and mode of use to protect against airborne
radionuclides, may be used to the extent that

e following formula:

23409

rHent

they do not exceed the protection factors
listed in this table. The protection factors
listed in this table may not be appropriate to
circumstances where chemical or other
respiratory hazards exist in addition to
radioactive hazards. The selection and use of
respirators for such circumstances should
take into account applicable approvals of the
U.S. Bureau of Mines/NIOSH.

Note 2: Radioactive contaminants for
which the concentration values in Table 1,
Column 3 of Appendix B to §S 20.1001-
20.2401 of this part are based on .internal dose
due to inhalation may, in addition, present
external exposure hazards at higher
concentrations. Under these circumstances,
limitations on occupancy may have to be
governed by external dose limits.

8. Part20is amended by adding
Appendix B to 8§ 20.1001-20.2401 to
read as follows:

Appendix B to §8§ 20.1001-20.2401—
Annual limits on Intake (ALIs) and
Derived Air Concentrations (DACs) of
Radionuclides for Occupational
Exposure; Effluent Concentrations;
Concentrations for Release to Sewerage

Introduction

For each radionuclide Table 1 indicates the
chemical form which is to be used for
selecting the appropriate ALI or DAC value.
The ALIls and DACs for inhalation are given
for an aerosol with an activity median
aerodynamic diameter (AMAD) of 1 pm and
for three classes (D,W,Y) of radioactive
material, which refer to their retention
(approximately days, weeks or years) in the
pulmonary region of the lung. This
classification applies to a range of clearance
half-times of less than 10 days, for W from 10
to 100 days, and for Y greater than 100 days.
Table 2 provides concentration limits for
airborne and liquid effluents released to the
general environment Table 3 provides
concentration limits for discharges to
sanitary sewer systems.

Notation

The values in Tables 1,2, and 3 are
presented in the computer *E” notation. In
this notation a value of 6E—02 represents a
value of 6X10“*or 0.06,6 E+2 represents
8XI0aor 600, and 6E+0 represents 6X10° or
6.

Table 1 “Occupational*

Note that the columns in Table 1. of this
appendix captioned “Oral Ingestion ALI,”
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“Inhalation ALI,” and “DAC," are applicable
to occupational exposure to radioactive
material.

The ALls in this appendix are the annual
intakes of a given radionuclide by “Reference
Man” which would result in either (1) a
committed effective dose equivalent of 5 rams
[stochastic ALI) or (2) a committed dose
equivalent of 50 rems to an organ or tissue
(non-stochastic ALI). The stochastic ALIs
were derived to result in a risk, due to
irradiation of organs and tissues, comparable
to the risk associated with deep dose
equivalent to the whole body of 5 rems. The
derivation includes multiplying the
committed dose equivalent to an organ or
tissue by a weighting factor, wT. This
weighting factor is the proportion of die risk
of stochastic effects resulting from irradiation
of the organ ortissue, T, to the total risk of
stochastic effects when the whole body is
irradiated uniformly. The values of wTare
listed under the definition of weighting factor
in $20.1003, The non-stochastic ALIs were
derived to avoid non-stochastic effects, such
as prompt damage to tissue orreduction in
organ function.

A value of wT—0.06 is applicable to each of
the five organs or tissues in the “remainder”
category receiving die highest dose
equivalents, and the dose equivalents of all
other remaining tissues may be disregarded.
The following parts of the GI bract—stomach,
small intestine, upper large intestine, and
lower large intestine—are to be treated as
fourseparate organs.

Note that die dose equivalents for
extremities (hands and forearms, feet and
lower legs), skin, and lens of the eyeare not
considered in computing die committed
effective dose equivalent but are subjectto
limits that must be met separately.

When an ALl is defined by the stochastic
dose limit this value alone, is given. When an
ALl is determined by the non-stochastic dose
limit to an organ, the organ or tissue to which
the limit applies is shown, and the Aid for the
stochastic limitis shown in parentheses.
(Abbreviated organ or tissue designations are
used: LLiwall = lower large intestine wall;
St wall a stomach wall; Blad wall =
bladder wad; and Bonesurf =<bone surface.)

The use of the Aids fisted first die more
limiting of the stochastic and non-stochastic
ALlIs, will ensure that non-stochastic effects
are avoided and that the risk ofstochastic
effects is limited to an acceptably low value.
If, in a particular situation involving a
radionuclide forwhich die non-stochastic ALI
is limiting, use ofthatnon-stochastic ALl is
considered unduly conservative, die licensee
may use the stochastic ALI to determine the
committed effective dose equivalent
However, the licensee shall aiso ensure that
the 50-rem dose equivalent limit for any
organ or tissue is not exceeded by the sum of
the external deep dose equivalent plus the
internal committed dose to that organ (not
the effective dose). For the case where there
is no external dose contribution, this would
be demonstrated if the sum of the fractions of
the nonstochastic ALIs (ALl,,,) that contribute
to the committed dose equivalent to the organ
receiving the highest dose does not exceed
unity (Le., 2 (intake fin pCi) of each
radionuclide/ALINIY <1.0). If there isan
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external deep dose equivalent contribution of
H* then this sum must be less than 1—(Hj/ 50)
instead of being <1,0.

Note that the dose equivalents for
extremities (hand and forearms, feet and
lower legs), skin, and lens of the eye are not
considered in computing the committed
effective dose equivalent, but are subject to
limits that must be met separately.

The derived air concentration (DAC)
values are derived limits intended to control
chronic occupational exposures. The
relationship between the DAC and the ALl is
given by: DAC=ALI(in pCi)/(2000 hours per
working year X60 minutes/hour X2X104nil
per minute)=[AL1/2.4X10” pCi/ml, where
2x10 4nil is the volume of air breathed per
minute at work by "Reference Man” under
working conditions of “light work.”

The DAC values relate to one of two modes
of exposure: either external submersion or
the internal committed dose equivalents
resulting from inhalation of radioactive
materials. Derived air concentrations based
upon submersion are for immersionin a semi-
infinite cloud of uniform concentration and
apply to each radionuclide separately.

The ALI and DAC values relate to
exposure to toe single radionuclide named,
but also include contributions from toe in-
growth of any daughter radionuclide
produced intoe body by toe decay of toe
parent However, intakes that include both
toe parent and daughterradionuclides should
be treated by toe general method appropriate
for mixtures.

The value of All and DAC do not apply
directly when the individual both Ingests and
inhales a radionuclide, when toe individual is
exposed to a mixture of radionuclides by
either inhalation or ingestion or both, or
when toe individual is exposed to both
internal and external radiation (see
$20.1202). When an individual is exposed to
radioactive materials which fall under
several of the translocation classifications
(i.e., Class D, Class W, or Class Y) of the
same radionuclide, the exposure may be
evaluated as if it were a mixture of different
radionuclides.

It should be noted that the classification of
a compound as Class D, W, or Y is based on
toe chemical form of the compound and does
not take into account the radiological half-life
of different radioisotopes. For this reason,
values are giyen for Class D, W, and Y
compounds, even for very short-lived
radionuclides.

Table 2

The columns in Table 2 of this appendix
captioned "Effluents,” “Air,” and "Water,"
are applicable to toe assessment and control
of dose to the public, particularly in toe
implementation of the provisions of $20.1302.
The concentration values given in Columns 1
and 2 of Table 2 are equivalent to the
radionuclide concentrations winch, if inhaled
or ingested continuously over toe course ofa
year, would produce a total effective dose
equivalent of 0.05rem (50 millirem or 0.5
millisieverts).

Consideration of non-stochastic limits has
notbeen included in deriving toe air and
water effluent concentration limits because
non-stochastic effects are presumed not to

occur at toe dose levels established for
individual members oftoe public. For
radionuclides, where the non-stochastic limit
was governing in deriving the occupational
DAC, toe stochastic ALI was used in deriving
the corresponding airborne effluent limit in
Table 2. For this reason, the DAC and
airborne effluent limits are not always
proportional as was the case in appendix B to
§520.1-20.001.

The air concentration values listed in Table
2, Column 1, were derived by one of two
methods. For those radionuclides for which
the stochastic limit is governing, toe
occupational stochastic inhalation ALl was
divided by 2.4 x 10* relating the inhalation
AT.Ito the DAC, as explained above, and
then divided by a factor of 300. The factor of
300 includes the following components: a
factor of 50 to relate toe 5-rem annual
occupational dose limit to the 0.1-rem limit
for members of the public, a factor of 3 to
adjust for the difference in exposure time and
the inhalation rate for a worker and that for
members of toe public; and a factor of 2 to
adjust the occupational values (derived for
adults) so thatthey are applicable to other
mage groups.

For those radionuclides for which
submersion (external dose) is limiting, the
occupational DAC in Table 1, Column 3, was
divided by 218. The factor of 219 is composed
of a factor of 50, as described above, and a
factor of4.38relating occupational exposure
for 2,000 hours peryear to full-time exposure
(8,760 hours peryear). Note that an additional
factor of 2 for age considerations is not
warranted in toe submersion case.

The water concentrations were derived by
taking the moat restrictive occupational
stochastic oral ingestion ALI and dividing by
7.3 x 10T The factor of 7.3 x 107(ml) includes
the following components: toe factors of 50
and 2 described above and a factor of 7.3 x
10*.(ml) which is toe annual water intake of
“Reference Man."

Note 2 of this appendix provides groupings
of radionuclides which are applicable to
unknown mixtures of radionuclides. These
groupings (including occupational inhalation
Allsand DACs, air and water effluent
concentrations and sewerage) require
demonstrating that the most limiting
radionuclides to successive classes are
absent. The limit for toe unknown mixture is
defined when the presence of the one of toe
listed radionuclides cannot be definitely
excluded as being present either from
knowledge of toe radionuclide composition of
the source or from actual measurements.

Table 3 "SewerDisposal”

The monthly average concentrations for
release to sanitary sewers are applicable to
toe provisions to § 20.2003. The concentration
values were derived by taking the most
restrictive occupational stochastic oral
ingestkm ALI and dividing by 7.3 x 10”"ml).
The factor of 7.3 x 10*(ml) is composed ofa
factor of 7.3 x 10*(ml), toe annual water
intake by “Reference Man,” and a factor of
KJ,such that the concentrations, if toe
sewage released by toe licensee were the
only source of water ingested by a reference
man during a year, would resultto a
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committed effective dose equivalent 0f 0.5 List of Elements—Continued List of Elements— Continued
rem.
Atomic Atomic
List of Elements Name Name o oETm _
Symbol No. Symbol No.
Atomic
Name Gallium Ga 31 RAAON o 86
Symbol No. Germanium Ge 32 Rhenium... 75
Au 79 Rhodium ... 45
Actinium .. . gg Hafnium Hf 72 Rubidium... 37
Aluminum Al 13 Holmium... Ho 67 Ruthenium 44
Americium.. 95  Hydrogen. H 1 samarium. 62
Antimony.... 51 Indium In 49 Scandium 21
Argon... 18 iodine.... 1 53 Selenium ... 34
Arsenic. As 33 Iridium... Ir 77 Silicon. 14
Astatine At 85 28 Silver... 47
Barium Ba 56 Krypton. 36 Sodium... 11
Berketium Bk 97 Lanthanum. 57  Strontium 38
Beryllium. Be - 4 Lead. 82 Sulfur.... s 16
Bismuth... Bi 83 Lutetium 71 Tantalum Ta 73
Bromine.. Br 35 Magnesium. 12 technetium. Tc 43
Cadmium w» Cd 48  Manganese. 25 Tellurium Te 52
Calcium 20 Mendeievium. 101 Terbium.. b 65
Californium cf 03 Mercury 80  Thallium. Tl 81
Carbon. 6 Molybdenum.. Mo 42 Thorium.. Th 90
Cerium. 58 Neodymium... Nd 60 Thalium Tm 69
Cesium. 55  Neptunium Np 93 L sn 50
Chlorine Cl 17 Nickel. Ni 28 Titanium Ti 22
Chromium Cr 24 Niobi_um Nb 41 Tungsten el W 74
Cobalt... Co 27 Osmium. Os 76 Uranium..... . . u 92
Coppe Cu 29 Palladium Pd 46 Vanadium. v 23
Curium Cm 96 Phosphorus P 15 Xenon Xe 54
Dysprosium Dy 66  Platinum.... 78 viterbium Yb 70
Emétemlum Es 99 Plutonium.. 94 Yttrium. Y 39
Erblun‘_l Er 68 Polonium... 84 7z in ¢ . . 7n 30
Euro;_)lum : Eu 63 Potassium 19 ZIrCONIUM ...t Zr 40
Fermium __ _ _ Fm 100  Praseodymium 59
Fluorine.... F ] 9 Promethium.... 61
Francium 87 Protactinium 91

Gadolinium .....ccoeeviiiiiiiceeeeeens Gd 64 Radium 88 BILLING CODE 7590-01-M
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19  Poasium4s® D all anpounds (@ﬂ , B5 E5 BT
- - “ B4 TE3
2 i Wall conpounds X6 *
Clciumal (E%surf (ﬁ)surf . =9 6E5 64
0 Cldum4s Wall compouncs 3 &R /&7 E9 X5 X4
D Calcium47 Wall compours 2 EQ 7 19 1E5  IE4
2 Sedum43 Y, all conpourcs (=5 &4 E6 F8 IE4 B3
71 Sadiumn Y.l conpouds R (=2 ¥7 IE9 TE6 TES
N Sadum# A Y, all anpouds ER (= E6 X8 E5 54
21 Sadumde Y, all conpaurcs o= ER E7 EI0 15 IE4
2 Sandium4? Yt all copourcs 3 ERB IE6 489
Dy P
21 Sadumds Y, all conpounds =0 E3 67 29 IES IE4
2 Sadum4® Y, all cnpouts B 554 X5 &8 F4 E3
2

Tieium44 9 all OIQIEOCR, @ B E9 BN E6 KBS

¥< oxides, oxides,
carices, rAR B £ E§ 4N o- -
Y, TS &  E9 &R *
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ﬁn’c Radionuclide
2 Titanium45
3 \Varedumdr*
3 Varedium48
VA] Varedium49
2 Crarium48
2 Qromiumdd
2 Chramite51

4
5 Manganese 51
5 Mangprese 2m*
S MigpeeR2
5 Migpeess
5 MigpesH
S MigpreeS

Class

see«

g
Hhole e

LB T
hE
0, see 4y
W see 4V

ke GReRtor i

W halides and nitrates
V, oxides and hyodroxides

yEY

0 seei
Wseew()

i%)g%(liges @Oﬁomdzm
hal?des, and nitrates’
0, see Skn

W see 54\vh

\9(/% al

0, see Sl\vb

W see GMh

0] /

M

f& i

Onp;t—?gl‘gl ]\/alues

1 Gl 2 Gl 3 @1

ioi Inhalatlon

M) ) eGim) @D %)

= OH OB
gt = F

E5 4E5
acr égg ;

=4 IES
| surf
e (g) &6

56
E6
3E6

E

1BM
=3
73
&
P4
5 B
=
=]
=]
=5
E3

y.=0) 5

FE5
& 4E5
(@A)

=
B4 154 E6

e 2
e
Oonoenltjr%rttltons

Cal. 2

4E8
IE-7

IE-7
B9
%10

%6

|E3

T@e 3
Re to

453

-r
95

IE2
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Table e 2 R‘Et/z
Oompatla“alj\/am E r%r%?%ms eases to

&J‘ 1 @2 3 1l o2
. ) . ngestion Inhalati . .
Agric. Redonclie  Clas Ag(p%e)st 60) (p‘@; Sy (e %ﬁ] fation
% lon&2 DALXURON oo w3 B 49 S  IE4
WS, vorodces, 3 IE6 EO m o m .l
% Ions5 o ®  E  El F B4 63
% Iron59 R e ®B O ER B B
% Iron6d 0522 PR ®OE)  F ER £ FS
7 el WAl SOt s s 6 489 XS X4
el oages, fhrodces £ IE6 &9 -m =
7 ooms  ymly 0 B B OE oS
2 comiesy VER g B OB & = #
a7 ComltSn o . T B OE OF OB
7 .Cobalt58 2 <00 2 B 7 Ey ES, B4
7 Cbelt@n® W see SO Fe . E6 X 66
(= - - -k E
Y, see 550 50 ®e B3 M6 S
a Cobelt-60 4 %S '('(88 %% %?I Eg Eﬂg F6 ;;E 5.... e
7 ome ymg B B OB OH W
7 Colte2 W see IO @\aﬂ 5 E5 )} ET - - m
Y, see O @ ES & = £ F :',’]A 1
2 Ndel% fall gmpophect me ms @7 ®9 A5 264
Woxidb&s, hydroxides,
carnides

B & B

B Nde-57 %j{m 28 g @ 47E§ 255 24
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Table e 2 Tﬁ\:
Qocupat Rel to
lorel ]\/alues Corllzce UF rlltons ey
% 1 . 2 .3 1 @2 Mo
ion Inhalation .
ic Radionuclice d . . ration
e Redonolie Qass B W R o
ickel- 4 I 9 X4 3E3
0O s S B B E 5O
B Nickel-63 , gég J‘Al'\l\f E3 % V= %:% IE4 !E—g
Wm By B - -
3 Nickel-65 see &3 - IE4 IE3
i A
B Nickel ¢ s 0, see 5N (g%\a" B3 =7 =9 -
, ° - sEs 6e5
VS OB OF O® - .
D Qperdr g Al O S | B4 &5 BT
Ifides, halid (M\al ) ] B
WIS, halides, E5  E5 K7 -
Y, oxides and hydroxides - 1E5 4E5 IE-7 - -
) Copper-61 %g 5 B4 Eﬁ %g 4E~8 .g54 ?E.-B
! See 60QU - IE5 58 -
2 Copper-64 D see ;‘qu B4 E 458 \'ZE-4 3
VEH o E B
-6/ g
D omT GEg 0 = o OB R &
3 See - -
D Zinc-62 Y, all compounds 1E3 E IE: 459 2E5 X4
D Zinc-63* Y, all conpounds g}lg‘ﬂ" =2 E5 B8 7y -
( - E4  FE3 i
K] Zhc-656 Y, all compounds 4= F IE7 \VAE10 =6 %5
D ZncbX Y, all corpouds E3 =3 E6 IE: 65 664
D Zinc-69* Y, all conpourds (e=2) 1E5 655 .= 84 83
D Zinc-7lb Y, all conpounds B3 = =6 X8 85 84
D Znc72 Y, all conpourcs B3 B3 57 B9 IES IE-4
K Galliw65*
e o2t RO et 55“' 5 T®S  ET - .
: : * * ’ &3
was s, ¢ -
nitrates’ ' 5 &5 E7 g
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CpraTt?gnl J\/alua; E uenI Reg\e‘i to

&!\Il Cdl. 2 .3 1 2

. . . . ion Inhalati ;
At,\gnlc Redionuclidce  Class; % ipCi) tp%nl) ([ﬁ/n’i) (\F{gﬁrﬂ) %ﬂm

31 GIHM % G B £ 8 E B JE4
3 HmE g e S B4 ES g B4 B
1 GlliumeR % , B &4 F OE H .=
3 GlumT2 0, see BG T4, ES ES BT - ;
e : _ E3  IE2
W see 65 - w5 A5 E;r L
1 alin? Qe B g5 EE B B F
1 @hmE g e oce =B B F B F
2 Gmem@  Pall SRSy g 5 48 E4 E3
Wohq?eé, sulfides, i - &6 Es -
2 Gmmme? 0, see "Ge M 4M BT - s
M o L = M
W see 65& n B5 . 415 IE7 954 * -
e emwe g = 8 @ Fp £
2 Grmn® s B4 F4 WS EE E4 XS
e mmn fEg 0 S @ B O PR
2 GmmnE 0, se @R &4 M4 ES T
W see 65 (id* e a5 g7 4 B
2 GEminT Qs s B4 g JE§ B4 ES
2 G 0, see 63 4 4 B FS - o
gﬁﬁ“ Y > ; F4 E3
W see 68 - x4 &6 E8 .
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e 2
Erhe
Cmoentrart]itors

Cl. 1 @l 2

Alt_%n'c Radionuclice

B8 88 &3

® 8

R R KR K

®

Arsenic-69°

Arsenic-702
Arsenic-71
Arsenic-72
Arsenic-73
Arsenic-74
Arsenic-76
Arsenic-77

Arsenic-78*
Selenicgt- 107

SHenium 73t
Selenium 73
Seleniuns
Selenium-7
Seleniuminf
Seriumgr?

SHenium&?

Clacs
Wall compounds

Wall covpouds
V, all aopounds
Wall carpaunds
Wall covpounds
Wall corpounds
Wall corpounds
Wall corpaunds

Wall aopouds

(t)l’ragzlalgl or V%'/XDEFI

X%Bi‘é‘é?@dmﬂd&"

Wsee I/O%e
WER:

%% is:

See

W
see]@
D see &

W see S

R

@37%1) (po ml) o)

-
%I 1 Ql 2 @l 3
ion Inhalation

(PC) (PC)

1E5
g
1E4 5= 25
3 =3 2E6
B2 B3 657
&3 3 =7
13 &R E7
13 =5 67
@%\aﬂ =3 256
&3 P 96
i) 44 x5
1E4 I Z§~5
1 B R
=B B
> B E
® 8 F
B OB B

5 %5
% %\all
¢ 5 IE4
# B £

6E9
9
B9
IE9
&9
=9

2

£
Elb
iE?

E7

E7
2

6E4
p =

IE-3

Table 3
Releases to

Vorthl
ration

POl

6E3
3
&4
IE4
IE3
X4
IE-4

183
IE-3

453
44

(=S)

E3

IE2
4E3

23419
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Table 1 e 2 Tiﬂble 3
Occupational Values G éﬁPlnltJr%QIIors Releases to

1 .2 Cl3 Gl 2

(€]
galestion Inhalati . @% .
AT Wy i) ok ) GaRy

EA 5 &8

Atl\gﬁc Redionuclice Class

k) Bro«tné* 7w

¥4 FE3
Y = (E5  6E8
$  Bonie = B ET
' _ E4 B3
- &4 4E5 iE-7
$  Bonies T4 S4  E5 TES
e 4 SE3
W see 748 =Y X5 TES
K3 Bromire-76 \9\/3588 I}ﬁr 3 E@ ig Eg %5 Si4
% Bomie?? W% [ 2B+ 4 B X4 2E3
% Bomiredm \O/V% InBr X %4 B E ¥4 FE3
$ Bmined8? 0 s ~Br cidﬁfdl 5 &5 ET i
¥ - IE3 1E2
W see 7B E5 E5  ET7
B Boie® G Y OB B ow B #
Bromine-33 0, see i «¥4Wi|| =y *E5 B8 - -,
o : : B4 SE3
W see 7B 6EH E5 B8
K3 Bromine-847 0, see iy g | S=Y! x5 BE8
AS“" E4 B3
W see 7488 6l E5 ES
K3 Krypton-74 Sunersion* - - E6 1E-8 - '-m
K3 Krypton-76 Sinersion - - %E6 4E8 - *,
% Kypon7? Sinersion - - E6 X8 -
% Kyponm SQdnersion - - k5 TE8 -
3% Krypton-81 Slb\,ersionl B4 E6 - u
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Tge 3
Releases to

Aﬁgﬁc Radionuclide

SIS IS IS IS IS S 948888y y

S|

@

8 8

8 8 8 8

Kiypton 3¢
Krypton-85a
Krypton-85
Krypton-87*
Kiypton g8

Rubidiw>79°
Rubidiungl<
Rubidium8l
Rubidium82*
Rubidium&3
Rubidium&4
Rubidium&s
Rbidum87
Rubidium8s*
Rubidium89*
Strontium-80°

Strontium-81*

Strontium-82

Strontium-83
SrontiumSSi
Strontium-85
Srontium87®,

Class

Sirersionl
Suirersionl
Sirersionl
SQiorersionl
Sbrersionl
D all conmpounds

0, all compaunds

D, all conpauds
D all conmpounds
0, all compounds
D all compaunds
0, all conpaurds
0, all compourcs
0, all compourds

0, all conpourds

O,Xall s&lﬁ) e compounds
om

il

V&S
0, e ®Y
Y, see RRY
P&
8
e
k=41

&

N

3E+3

O:apaTt-?gl”%l

Cdl. 2
Inhalation

@Im (%)

Neites

e 2
Concatiaons
Col. 3 Cl1 @2
: Alr
(pifi>  (pQifm)
IE2 =5
x5 IE-7 -
IE4 =7
56 x8
X6 %9
=5 &7
“ * 84
IE4 =7 -
* 5 * 43
&5 =8 54
TE6 8 x4
a7 IE9 9%E6
E7 IE9 =6
E7 IE9 TE6
6ET 29 IES
ES5 B8 -
- - 44
65 ET -
- B4
=6 X8 65
56 &8
B2 E ¥
X7 6510
- - E6
JE8 IE10 .
BB =
ﬁ ?E_(?S E3
B £
& OE ®

ST %ﬁm’"

83

;- %3 <

452
%3
B3
%S
TE5

4E3

%E3

6E4

3E3

663
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Table le 2 Table 3
ch:upatlomll\/alms E ur%rtlltons Releases to
1 Col. 2 Cl. 3 Cl1 G2

. ) . noestion Inhalatig . .
A&gnc Radionuclice Class A};est (68) (pgf (péI} ) m) %ﬁhm

(pCi) i/m)

B Somtiumsd 0, see B %2 = BT IE9

Y, see ®F ( gsﬁl e @Es xp To B
3B Strontiun-90 D see 805 E{% surf p. =z surf 89 (Y -

Y s @ &) (%) Eo EB F GE°
B Sowmol Qe 3 E3 e Y L ES F
3 Strontium-92 (\)K % % : 35*.3 % ﬁ &:8 4=5 §E~4
D YmumSe® Wall Caeeet 1y @4 &5 8 B4 EL

Y, oxides and hydroxides =) X5 &8 . - -
®1weno  Ymgy B B OE B = A
» wne  weg B §g K OB B =
3w Yy BoEg B OB S
® wnen  yepoo w0 BB OF .8
30 Yitrium-0 ;. Wsee &Y (@2 | T2 F7 %10

Y, see @Y 3" e ®7 ®0 OB
B ovwmo S E5 E4 ET B3 E2
D VYiriumol W see “ f @ﬁ" xR B8 B

Y, see 8Y o Es  xEp T FS
P Yttriarg % gl B8P3 £ g .5 F4
T T - B - -
0 WAtriua-94* W see &Y gs\ﬂu 8EH E5 IE-7 -

Y, see Y ( & £ |7 £ F
9 Yitrium-95* W see &Y g4 | P5 655 7 - -

Y. see &'y ( 5 & = &+ T
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Table 1 'H)Ie 2 %ﬁe\ﬂj
onal \Val E i
Oocupt Ues ugt]ltom £35es 1o
1 Cal. 2 Cl.3 Gl1 @2

. } . | ion Inhalation ] .
Age Fedandice - Cass B v oy B é@%ﬁa‘m

' I
A Zroonm® b, all oM B3 E8 X6 9 E5 K4
i .®Y 1

W yides, ptoddes, £} IE6 49 *

Y, carbice : B E6 E9 - -

Q0 Zirconiunds @/ % % 3 %g %? Ej}l:g :55-5 :554

r *
40 Zroonium& @,% f'zrr E3 %% |E:§ §§ X5 X4
) See y Ex IE- -
0  Zroonum®B 0, see &z g%su rr %SU ; E9 .
Wsee e Zr ( ¢ )Surf g £ € K
Yoot _ (gsurf 5?3 s )
. (/&) - B -
0 Zroonum®% 0, see AZr B3 =2 wt F8 - X5 K4
-1 ( - - : T

W%% * %? | ; %ig - - m

L0 Zirconium97 ER i %E6 %5
i @seeé @Zr‘ x % &7 %g - )
Vi NoiU®S3 ){%gél g%l Omsr \(;xcept (ﬁ\ﬂu - 5 £7 ) )

Y, oxides and hycroxides -+ 5 € w7 B3 E
© Mgt oymSy B @ B, E SR
© g ysm 2 B g om ™
4 Ndbium0 W geség @Rg B3 i Eg IIE %8 IES IE4

Y, see N ( E2 N%ES 2E10 x4 x3
4 Nichium&4 Wg ngB ER2 E% @ %ﬁ _IE-5 IE4 ¢
4 Niobiumdm W see "Nb aEJ*3\AB" 3 IE6 459 -



23424 Federal Register / Vol. 56/No. 98 / Tuesday, May 21,1991 / Rules and Regulations

Table 'g?Ple 2 TiBbIA:
E
Oowpatlonalj\/alues ur%%tons Releases to
1 Cdl. 2 .3 Gl 2

Aoric Rediorudlice a Arl1?estion Inhalation . ﬁ )
Ne ol = @ 6 ed @Oy &) GEREE
4 NbmS W iy B OE E O ®
# o NDn% Yy e 30 BB OB B OF O
4 Ndimgn Yse e B P OE O ® OES
4 NhmE oy B OB OB OE B4 %S
o Mbm® 9 all Gimsoont Lo s ms B8 ES 34
%ﬁ‘@ﬁ hyodcs, 3 =8 X6 B9 - -
o w9zl w OB OB A S o
o e Gmm 0 £ OB & B S =
£ Mydm® 0, see I\ s ES 6 9 -
Y, see N0 (]%QW B3 e w9 0 F
2 My 0, se B @\dl 55 6E5 7 o
Y, see 90 ( E5 & w7 B B
8 Tefmunent fall uopRgont £y Es &5 &7 B3 IE2
Wipices, Iydroddes, £ B4 47 - fom
8 Tamm® G e @w ® OB OB [ B 8
L Techretiv-940° %% F gEE-ﬁ %':g 8 F4 E3
8 Tmimel D@ &  F4  ES F 4 BB
o e gmEp o ® @ B S
8 TmimS ;e O e ¢ F OF B4 B8, .
o ewemi imgE 0 B o8 B OF B R
8 T e gL ¥ F  E O OB B
£ TargmIm D see B £ @3 | E6 . = @5 @4
W see SIc i =5 5E—7 IZEEg * -
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Redionuclide
Technetiua-97
TedetiumB
Tedhhetium®m
Techretium0

Tedetium101

Technetium-104*

Rutheniumo4*

Ruthenium97

Ruthenium108

Ruthenium-106

Ruthenium+106

Rhodiue 99,

Rodum®

Class

W EE w76
\9\1%%11’0

W & bk

0, see Bnlc

W see Ic
0, see Mnilc

W see @ic
0, see Bric

W see BRlc

St e T VR

Wom and hydroxides
YEW
\fyseegﬁj
Wsee [Lru

Ot see

/& IR
%og(lal a or A Y
W ha“d%gs and hydroxides

¥EM,

Table e 2 Tzll\:
Oocupational ]VaILm E-F?KJ%IIIOI’B Releases to
% 1 Col. 2 Cl. 3 G, 1 Co2

ion Inhalati . }
B B A %ﬁm
= OB B MW

=4 B9 E5 IE4
£ @3 IE7 4E10 £

B4 B B Fl B3 IE2S
ER X6 - 65 6E4,
Sl
o L o
5 IE4 557 - iy
|
(ﬁ\ﬂl E5 xs w7 FOE
4 5 BT - -
|
(giﬁ‘ﬂ' "4 & B TP
i 4 X5 B8 X4 X3

B OB OB -
% g B B 5 S
= B B B &
S BN I el
= e
& BB OER -5
&4 E=4 5 83 E4 B3
R OB OE O
2 B B 8 P Sa.
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Table 1 e 2 Table 3
onal Vel |
Qocupaty Ues E%om Releases to

1 Ql. 2 Gl 3 Cl1 @2

. N Irlgestion , Inhalation~ . ﬁ .
Agne Fedonlice B W ) odn (G GEETE

Q
7

B RO o o P> %64 =3 o OE5  2E4
P& OB BB T
65  Roiumim 0 see &3 = E @ SI:
5 Rodumlll  ° se 3 . E5  F4
4 Y = B B K -
6H  Ruimi®n D see Onid I 3""" =2 27  TED m
(2(03 n- .- - _25—5 _25-4
V& m ~ B & FB -
46  Roduml® 0 see ® R = ER &6 &5
¢ B B OB OB FOF
5 RodumiBn o (e~ deas % 653 62
VE I o B E =T
VS) Rhodium1b 0, see 9nkh iﬁ: | B4 %56 =8 -
v 8 Elme g PO
5 Roumlin D se &Y £3 4 ES 4f B4 JE3
W & < B OB o8 |
& Ruiumi0r 0, see Shih Y= 5 ¥4 ET O«
@*&5‘5‘" I v, B3 u2
/Wl 2 E E .
© PlledniD RASEHRER Es ks @7 2s x5 x4
. * g &
Y e hyerodices s & F »3
46  Palladiuniol [\22e] = 3 8 X4  2FS8
) pERY H OB B OTOT
%6 Palladiunl® D see 100Rd «@3| &3 kel OEf ¥

v I e omoe SR

%6 Palladiunl07 D see 100K (mﬁ" (%ys %.5 E% 554 fEs

V¥ - ED 2
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Atl\gic Redionuclice
%6 Palladium-100
4 Silver-1022
4 Silver-1032
4 Silver-104n2
& Silver-1042
47 Silver-16
U Silver-106«
4 Silver-1062
4 Silver-108m
4 Silver-llOm
i Silver-111
4 Silver-112

Class

&M
Bt T VY

W nitrates and sulfides
Y, oxides and hydroxides

59

0, see
Ve

O <O <50 <sP
£ 5555 .5 5

£ 888 852 888

<o =g

88 £88 28

5=

4

o

<

See

vy
WE o

g
§

Table 3

E%gn_% Re?gases to
Concentrations Saners

e\
1- Cd. 2 .OOI'S Gl 1 2
& %;nhala?p@?nn WOy G
g 8H"
(@jﬁ\a" 33‘5 85 E7 '954
. E5 7 -
L m o om
B 8 B T
B B B O*
B B B OF
»ggyg-
=~ B BB "
[i=x} E5 ST v A
My ooy
* § B H-"
2 3 6&7 ° m
g =@ "
S B B EC

%3
53
453

3E3
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2 T
M@&Mﬁ E%gnt F&t}?glage:s3 to
Concentrations Soners
Cel 1 Col. 2 ABrL3 o = @ 2

. ) . ion Inhalati : .
At,\gwlc Radionuclide Class %\ ('I\A/Ik|<) i) (pé‘}»'l') (%) ﬁmﬂm

47 S Tver-1150 0, see *®A g\!\d | o =¥} IE5 IE-7 - -
[18” ( - - - IE4 453
Vg g OB B BT
8 Cohiumios
Pl iR 24 ®4 w5 w8 w4 E3
Wardsng%s' halides, - 1E5 5=t xE7
Y, oxides and hydroxides - 5 =5 2E7 .
8  Cohiumlo? 0, see Jcd =7} @ ig % F4 E3
Y, see io,@l . 4 - -
8 Cohiund®d 0, see 104Ql %ﬁ IES
\ see W (" ( 8 FL &6 (F&
Y, see M * G Es  ED - -
48  CrhiundZn 0, see Cd IE3 - - -
(@B ( - EL 557 58
W see j(07€s) «-> '
- l’]_ - °
Y, see 1040 * (J.IE%PS 559 T
4 Chiumi23 0, see 14Q @?’5 Eln * . -
- B2 487 4B
W see 1040 ( ( 39
Y, see 1040 ) (BY" &0 EU = x
48  Chiumlsm 0, see 104 R x8 - 6 45
- = IR
- %,8 - -
VE=S : B xTn - x
48 CadrmiumlIS B, see 104Q ﬁg | ER £7 X9 -
1l ( - - - IE5 IE4
% A i B & B -
48 CthinZn DM Jia 3 4 5ES % 6E5  GE4
- n-i -
2. % - P4 656 *
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E—

B & & & &

B & & & & »

8

lable (4 lable 3
Cocupational ]Valus E% Iemes
QI\CEMI%I]IIOI‘B R ©

%‘1 Cal. 2 .3 Gl 1 2

) . ion Inhalation . .
Reddonudlice  Clss ’%ﬁ H B By f%n‘%}m

P

o ggm B OB BB S P
i Pl IR Ea w4 ors B8 E4 E3

P pides, Iparoddes, &4  E5 E8 - .

e wE i 2 B B OB & #

wop  REde 0P B OB OB B
it Gy 2 1l =8 OB B & #
mniz Qe = B Of B O
s sejighn T4 PS5 7 E4 B3
Indumil4c 0, see 109N Fo &4 E8  El

W see 109In &y B &8s Epn =0 F°
LT A R
mms gEpn 0 F B OFp g PO
Indum 162 B i 24 g F OFp B4 ES
IR v e Hftn B4 @ R Eg B4 A
T2y e 19D W R g O®F
Indiv-11%° 0, see IWin g , BS S5 BT .-

W see 109In > 47 B ws = S
Tin10 B W’( £3 4  E6 B8 E5 54

ulfides, o><|

gt e e me :
Tin1112 0, % o 4 OEEOES 7 E3 2
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Table ]Val 'H)Ie 2 %I_ZIA:
onal E t
Qocupatt Ues ul’%rI]IIOf\S eases to

1 Col. 2 .3 Cl1 G2
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D Tindi3 0, see 1108 3 B3 &7 &9 - ]
agd .« E T4
W see 1108 5= 2 E7 8D i
[54) - i- >, i.«
Tin117 0, see *I08n (@96" (%Su . _5E7 - S
W see 1100 u 67 %8 ;
D T 0, see LOSh B . X8 IE6 E9 .. e
) = . _ 665 654
W see 1108n 3 B3 &7 B9 - B
0 T2 0, see U0 Efé'ﬁ‘a" € &7 IE9 - -
V, see U0 * E  x7 Ep o0
D T2 D,see @8 @dl E4  6E6 B8 - .-
W see 1108 © B4 wme xs oo &
° wmme  gmiy 00 ™ B OB OH B
0 TinB D see 1108 @B" & . E7  ED -
- . Ny .
W see 11081 - o  ms Ap XK
n TS 0, see 11080 (@%ﬁ" & &7 E9 - -
V/ see 1108n : £  E7 ‘Ep FOH
o mm o gmny 0 = H OB OE o e
0 Tl W& B OB B B OB %
0 TR IE4  IE3
! .sissfe 5£>3 Eﬁ |E-g A!EEEg - -- F
51 Atimony-115°
oy fall RGOt ey s B4 ET B3 IE2
V., oxides, hydroxides,
MR . s e
- 2
ot Dy B Fo@ H S O®
51 Atimonyll6 0, see 1159 = F5 -
See'I' <%>39‘“' . !El‘r fE? IE3  IE2
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Radionuclide
Antinmony-118«
Artinony-119

. *
gt
R
Artinony-12
Atirony-124¢
Artinony-124
Artimony-125

Atinony-126
Antimony-127

AR
ik
Antinony12
AntimonylIo?
Artirrmy-l’a’l2

Class

W)
RE s
0, see 115%
W see 1159
7E X
0, see 1159
W see il5D
ES
R
b

D see 1159
W see 11SDH

& b
0, see 1159

W see 11SH
0, see 1159

W see 115%
bz
hEm

WEHS

0, see 1159
W see 1155

Table e 2 Table 3
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E L w m m

E=H5

B OB OE OB o
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= o B R
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@:2 | ?Ers ?E-7 E9 -

- IE- E4
TEx ER A&7 E9 - >
- ?4 +Es x4 FE7 & - -m
. ¥m|l .
(«45 : IE3 B2

455 X4 &7
B=oog O OE S L
S - B < =

o o= - B8 3E3
¢ofi & Eg IE-7 ;?54
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IEH4 i IE5 L -
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oy W) & o) Oy &)
2 Tellurium-116 (\lﬂi‘qrds $<
el %Og(lél oept &3 = %6 E8 IE4 IE3
ks yaroddes, IE5 488 - -
2 Telluiuml2im 0, see 116Te surf % &8 ' . *
Wsee ilbTe ¢ E ES IE4
2 Tellurium-121 (\)/ % i\” & %g %8 flE5 B4
2 Telluium123m O, see 116Te =]
. (%surf surf, Es E4
w see fifie = EB F
2 TelluiumIB 0, see 116Te 2 &8 * .
(%'%)s“rf (%5“” ED X5 54
W see 116Te . ge = LA < =
surf
- JIBY 9 - -
2 Telluiumi%m 1B i . .
uri 0, see ]..‘Iﬁre ( E% aurf (%surf - .
V, see i - |E’8 me £
LY Tdluium12/m O see 116Te e surf IE7 -- %E6 %5
. Eew.
Wsee * %e - B0 . y
2 Tellurium-127 Wsee 7Te ?E+3 QE:g ﬁ 14 LE—B
i &7 %10 TE6 TES
2 Tellurium-129m \/, e FE];% ?EFZ %t% 7 F0 1 !
i - 44 4E3
2 Telluium1s’ Qe i B &4 FOE 4 4
2 Tellurium13lm 0, see 116Te 2Oi q i =7 o - -
229 86 5
W see lIbTe ( 2) ( 7 %
E—9
2 Tellurium1312 O, see 116Te (@S‘ < i.g . y
W see UBTe &
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Amic Radionuclide
N v
p ¢ Tellurium132

P Telluium133t*
5 Tellurium-1332

) Tellurium-1342

5 lodine*120nt
1 lodine-120*
53,1 lodine-121
3 1 lodinerl23
53 lodine-124
53 lodine-125
5 ; lodine-126
5 . lodine-1282
5 lodine-129

fenl | i

Class

0, see 116Te
W see "HTe

0, see "Te

W see HBTe

0, see 116Te
W see 1Ade

0, see 116Te
W see fifiTe

D all compaunds
0, all compourds

0, all conpounds
0, all conpourt
0, all conpaurts
0, all conpound

o

, all conpounds
D all aopounds
0, all conpouncs

Table e 2 Table 3
Oocupational ]\/aluas Cor%e nltJr%rt'lIons Rei%sg to
% 1 Ql. 2 .Cbl. 3 1 2 N
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B E
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( - x4 FS

3 . 3 . IE6 : e
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( .- X8 IE4 IE3
» ° Kl
B d =
( —s- TE8 44 453
( ( * X8 B4 IE3
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( ( % B0 X6 . E5
F
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(ﬁ%}' i XD IE6  IES
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Table ]\/al e 2 Table 3
Oocupational Values Cor%ent-E?Plur%?}om €ases to
1 2 3 Gl o2
) | ion Inhalati
¢ Ruondice  Olass Agon -, | Inhet p@; i %ﬁmim
a =Wyl @ (S
5 lodine13 0, all compaurcs ER o xr7 *
Thyroid g%’dk F9 XE5 X4

3 lodine-131 D all copouds 1Oid Egdd 2f-8 * * -
( ( “ E10 IE6 IE-5

B lodiel2t D all cavpouth ﬁ?d Eﬁjd 46 . n
( ( e ¥E8 IE4  IE3
B loinel® 0, all conpaunds ﬁfd cf’ri’r)dd E8
( - A8 B4 IE3

3 lodine-133 D all aopounds ﬁ%’ q (isf i If-7 - e 7Ef5
5 lodine-134* D all compounds E%dd =4 x5 658 - -
( * E4 E3
3 lodine-1% 0, all anpourcs el 3. f-7 - -
Toroi e 6Ef ES  F4
5 Xenon 12 Suorrersion? \Y - IE-5 458 - - =
] Xenon-1212 SQibnersion? - - 2H li-ft - -
5%  Xeom2 Shersio? - - ' E - -
5 Xeon123 Submersio? - - 68 E8 -
) Xeonls Suorrersion? - 2E5 =8 - -
] Xenon-127 Shbrersio? - - If-5 6E8 - -
%o X2 Subnrersion? - - X4 EZ -
5 Xeon13D» Sunersion® m ' LE 2E8 -
5 Xeon-133» Subnersion? - - ffi4 62 - -
! )@m—l&B* Subersion - - If-* 57 - -
5 XemlEHm Suborrersio? - 56 4E-t
A Xeonr13H Surrersion2 - - HT5 2r-r - -
) xXemlx? Suorersion? - JE€ 2ES - -
% Gsium 122 0, all compounds ?4 Ll Ict5 6f-5 &7 -

) - - IE3 11-2
Cesium 127 0, all conpourds &4 EH 4E5 IE-7 = %E3

&
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e 2 Teble 3
E-ﬁﬂe Rﬁﬂs
rartlltons eases to

Cal. 2

A@ic Radionuclide

53}
55

8849 HH A a4 H 84

(S IS

H848g

RUNC IR

GsiumiD
GCesium130*

Briun-13a
Barium130*
Barium140

Barium-141*
Barium142*
Lantherum131*

Class

0, all conpouds
D all conpounds

D all compouncs
0, all compounds
0, all compounds

D all corpounds
0, all conpounds
0, all compounds
0, all compaunds
D all compounds
0, all compounds

0, all conpouds
, all aonpounds
0, all conpaundcs

o

0, all aopouncs
D all compounds

D all covpouds
0, all conmpounds
0, all compounds
0, all conpouds

D all aopouds
0, all compounds

i a”gl% tor W oept

W oxides and hydroxides

Cl. 3 @1
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Al i m% i
o) (;%:ml) D) (S Retion
IE5 558 34 3

QDJ[);I!-?C?I”& lValu&s
1 . 2
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X F4
E&ﬁ" 5 85
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XX F4 IES
3 3 E6
@\Bﬂ BE5 665
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=L B2 48
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Vi S =2 E7
= L= 658
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=3 4 656
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o = =
F3 &3 E6
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X4 ™74 E5
54 1E5 6E5
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x5 TE5
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4E8
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E10
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IE7
X7

X7
X7
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=)
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IE4
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W see Hta ) ( 2 g7 ED *

* &) - 4010 - -
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®oowm ymgg = f B OF M
® omD ymyg @ F o ™
B GrmMl W 134G 3. E2  E®  ES - -
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W see 1y ( gj\ﬁl T 7 gp X H
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® et Y Ly -
D PrasodymiumIdrs W see 13y 4 g F7 M : (
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Radionuclide

VA

Neodmiumy 130+
Neodyium141
Nechium147

Neooymium149*
Naooyriumy 151+
Promethium 141

Prorethium143
Pongthiunt<144
Prorethium-146

Proethium+146
Proethium147.

Pronethium:148»
Promethium+148

: Proethium149

Proethium+150
Proethium+151

(bapatT?gl%I]\/alues! E uertt Reijﬂf to
&Iil 1 Cal. 2 .3 1 2 Morthly
ngestion Inhalation
Gass B o B i 2 (o
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-
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Y, see M T (lEi-Z 668 v E%S 7S e
Ve . ® B B &8 B 0
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e 2 Table 3
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(6% éarmurl4®
® Sl
D Samalmadd
® Sarariun-146
& Sareriun-146
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ELropiumi4s
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- .
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Y
8  Ergpumizm
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8  Eropilhvist
8  Aropiun1%
ELropiuml1%

Class

Wall Gnpouds
w all compounds

Wall compounds
Wall aompaunds
Wall conpounds

Wall copounds
Wall covpounds
Wall copounds
Wall copounds

V, all corpounds
Wall aovpaunds
W all corpouncs
Wall aonpounds
W all oconfounds
W all campounds
Wall aompouncs

Wall aopouncs

Wall copouncs
Wall corpounds
Wall conpounds
Wall aorpouncs

Wall corpounds

Ooapt:t!-?gl%l
6%' 1 @ =
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|
g
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e 5
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2 surf
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4
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X7 TED
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IE6  4E9
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6 IES
&7 L9
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BT E9
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8 - .
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o) Oy (&)
455 |=4 4=4
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Radionuclice
BEurgpium+157

ELropium158"
Gadolinium-145’

Gadolinium-146
Gadolinium-147
Gadolinium-148

Gadolinium-149
Gadolinium-151

Gadl inium-152

Gadolinium-153

Gadolinium+15
Terbium1472
Terbium:149
Terbium150
Terbium:151
Terbium153
Terbium1X4
Terbium1%

. TGEE%I >

Class

Wall conpouds
W all aonpounds

ol g R

BRI

i
v & Ind
0, see -4G1
W see *G]

WIS
0, see 145G1

W see 145G1
0, see 14Gi

Wwe}:(u&i

0, see 14G1

W see 145G

0, see i
Wsee w

W-alT corpouncs
W all copounds
W all covpounds
W all «mounds
Wall copounds
‘Wall conpourds
Wall aonpouds
W mil compounds

.
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&all 1 @2 w3 ©® o2
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= B OB OB o
3 ER V- -m
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AE7 E3 4E6 IE9 55
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Asgfric Radionuclice Clads

&

| &

| aa

(S NS I S S S

QAQ999

Q QqQ

Q

8 8 Q

Tabiunﬁﬁn Wall aompouncs

A4
Terbiuro-156 Wall compounds
Terbiva-157 Wall aompourdcs
Terbiuro-158
Térbiuo1680
Terbium161

Wall conpouncs
Wall compounds
Wall compounds

Oysrcsiuro-156
Oysprosiuro-157
Dysprosiuro-159

j Dysorosiumi165

Oysprosiua-166

Wall aopouncs
V, all aonpouds
Wall compounds
Wall corpouncs
Wall aorpouncs

Molai uo 156~ W all aopouncs
Holaiua-1572 Wall compaunds
Holaium:1592 Wall compaunds

Molaium161 WalT compounds
Holaie-162n2 - Wall conpounds
Mblaiuo162 V, all compaunds

Milaiuo1642  Wall conpounds
Mlaiuro-1642 Wall copounds

Molaiuo-166a Wall corgpourcs

Molaiuro-166 V, all conpounds
Mblai ua-167 Wall copounds
BEbium161 Wall compounds
Bhium166 Wall copouncs
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«45 5 IE4 47 B3 IE2
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praTt?gI%I ]Values uent Regﬂﬂj
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S A garoddes, E B4 BT - :
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Table 1 2 T
QﬂJpa[%J% Values E-F?mérﬁtom Rei%g to

1 Q. 2 Cl.3 Cl1 @2

. ) . ion Inhalation . .
Agic Pedondlce - Class & 0 edm Oy (G ﬁ“‘m

n Luttetiun+169 all W ?X
Wose a or et FE3 E3 =) 69 E5 E4

YRS yeoces, EB X6 6E9
7 Lutetium-170 W% i@ﬁ E3 E@ ig %8 _255 _25-4
A bl Y = OB FE OB O®
n Lutetium-172 ) % %ﬁglﬁf B3 %E@ E; %8 !ES IE4
n Lutetium-173 W see 182U =3 %su f IE-7 - =5 (=
Y, see B4y * e EB -
n LutetlumI74m W see 169Lu §3 | % f IE-7
su
Y s By, ( éf\al ( €8 %% 5 44
n Lutetium-174 W see 160lu =3 %su T 558 - (=) =
Y, see By * ( & EB -
no ey i =R B o8 &
n Lutetium-176 W see 160Lu =4 %’8 wurf =9 - IE5 IE4
Y, see 169Lu ;‘\ (E%) :715-9 @ﬂ * *m
n LuetiumI77m W see 169Lu =4 E%S” i 558 - IE-5 IE4
- 25_ - -
Y, see 169Lu * e ( 3E8 IE- .
n Lutetium-177 W see 1691w ﬁs | =3 7 39 - y
Y, see 169lu & 3 B7 E9 5 .
7 Lutetlun178d™ W see 1609w g%\a” X5 85 E7 - -
] - - - 3
Y, see 169Lu ( Ei5 =5 X7 4 &
! Lutetium178® W see 169Lu @s\all 1E5 55 =7 -
Y, see 1690 ¢ B Es  x7 o0 F°
&5 4

7 Lutetiumi® W%Nﬂu e3 F4 EE FB
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oopiihas el AR,
' Ooncerfrafuors

%1 Cal. 2 Cl.3 Gl @2

Honthl
. . ion Inhalation . .
A Redonuclice Qs fp'%e;t & By (Omy) B %'m

[ Hafnium10 | all ex
%ose o] oept FER 63 6 859 4E5 4E4

or W
DS, Iygacks 3 X6 69 - r -
72 Hafnium172 0. see I0H 1£:3 surf B9 ;- - E5 -X4
W see TOHF Lo (‘é’m)su . “xEp FU o
D I | RV I > | @ ¢r &N V- ;. * Vi
Hafniun 173 0 d
2 Ry O OB B2 R O®
72 Hifnium17S 0, see 1T0H F3 e 2'Su . 4E7 E5 44
Wsee l70<<f L .- + E‘? hp y 7y>1 .; l. LIE}
Hafnium 17/ 0, see B 4 BEb . X4 -
& W see I,uHf * 4 g8 E =
72 Hifnium178m 0, see IT0H F2 surf 510 ;r-. FB m3E5
W see ( wurt ®y T2 , v
- & - B - o
72 Haflum17Bm D see IGH B3 . 32 1E? -V IES IE4
) 6I%n;:surf i .
Hse H * (es*z) E7 %%8 S -
72 Hfriumisom = g . .
COE OB R OE ES
72 Hafnium-181 0, see I70HF 1£43 %% rf TE8 - 25 X4
su .
- Bfeyv
W see 1I0H N (4£t2 BT &&8 . _
2 Hafniunts s . N 0 ftf ;! o
0 seoftt PR Hov s BT B4 ES mv
72 Hafnium 182 0, see I0H = - :
L @ (%Uﬁ Y wp ms Ee
V, see - o E9C T 9
- (/0 IE-11 -
72 Hafnium-183* )E) *
G o ilfr oo B & =07

72 Hafnium-184 ook 3 @ % l%és ES5 E4

 see O
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O:wp;t_?g% ]VaILm E%ent I%;goagé to

ntrations
1 Gl 2 @l 3 Ool. 1 @2
?estion Inhalation

Vorthl
e -Fedonlce - Cles A By By @ﬁ“’“m

.
4 Tantalu»-172 %I go\%ﬂ(r)lrt \?xcept o

E5 E5 227 B4 E3
%ﬁ’%ﬂ t ?t. dOXIdeS
r%utersidé‘s' rates, 5 5 BT
B TatualB s Hifa = Z E8 Fg BSR4
B Tabmi2 | s JZn Tl ES £ | & &3
B TG o o izt x4 Ee Fg & &4
B Taumis W s HTa P3 E4 EE OE ES 4
Bl e Yo =] Y £ F§ E4 =3
R = g g = =
B TEmIE g g 1R =oE OB ORO® O
BoTmEn YR E B OB O
B Tantaluit18 W e bz E3 £2 E ER =5 X4
B Taumi8?  Wse 172Ta @ﬁ" 545 B4 87
Y, see 17T E5 X4 &y TS E
B . Tantalors: ¥ see\l ) &2 Ei—% éE—_g E&S IES IE4
B Tataums3 17T
W see 172Ta Eiﬁ‘a" 13 7 2E9
Y see 77T ( 13 €7 gy X°
B Tatal»-184 Vg2 (B B3 %:% ES Ey ® I
B Tantalum1852 W % ’.{%31% 3EH Eﬁ Ehg %{73 IE4 453
B
Tantdum182  Wsee I77Ta g™ 25 IE4 3E7 -
\ see 177Ta GE B x5 € w7 B R
A Tugeenl® 0 all anpouts «#4 F E5 T8 B4  IE3
A Tugenl?7 0 all cnpands EM o= 5 BT F4  E3
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Table 1 Table 2 Talble 3
Occupational Values Effluent Releases to
Concentrations Sewers
Col. 1 Col. 1 Col. 3 Col. 1 Col. 2
Oral Monthly
Ingestion Inhalation Average
Atonic Radionuclida Class All All DAC Air Water Concentration
No. *m« (pCi) ("Ci/ml) (liCi/ml)  (pCiTml pCi/ml
(*m«)
74 Tungsten-178 o, all compounds 5E+3 2E*4 sEs 3E-8 7E-S 7E-4
9 -
74 Tungsten-1794 o, all compounds 5w 2E+6 7€-4 2E-6 TE-3 TE-I
74 Tungsten-181 o, all compounds 2E+4 3E+4 IE-5 5E-8 TE-4 . 23E-3
74 Tungsten-185 o, all compounds 2E«-3 TE+3 3E-6 9E-9 -V e
If wall
(3E+3) V- * 4E-5 4E-4
74 Tungsten-187 o, all compounds 2E*1 SE+3 4E-6 IE-s 3E-5 3E-4
74 Tungsten-188 D, all compounds 4E*2 IE«-3 «-7 2E-S -
til wall
(5E*) . or 7. 7E-6 7E-S
TS Rheniun-177* o, ali compounds except
those given for W 9E+4 3E+5 IE-4 4E-7 - -
St. wall
(» U . 2E-3 2E-2
W, oxides, hydroxides, R
and nitrates 4£«S 1E-4 SE-7 -
75 Rheniun-178* D, see 177*e TE+4 3E+5 Jf-4 ¢E-7 -
St. wall
(1E«S) * - mx! * IE-3 TE-2
W, see 177*e o r 3E+5 IE-4 4E-7 * Bl
75 Rheniun-181 o, see HZro SE+J) fE*3 *E-S IE-s 7TE-5 TE-4
W, see x/'Ra «£43 4E-6 1E-J *
75 Rhenium-182 0, See 17780 TE+3 TE+4 SE-« 2E-8 9E-5 9E-4
(12.7 h) W, see A'Re * 2E+4 sEs 2E-8 ..
75 Rhenium-182 s. see j"Re 2E+3 TE s 3E-9 2E-5 2E-4
(64.0 h) W, see A'Re 2E+3 9E-7 3E-9
75 Rheniun-184« o, see HjRe 2E+3 3E*3 IE-6 4E-1 3E-5 3E-4
W, see. 'to -. = 4£%2 2E-7 «E-1B * EE X
75 Rhenitar 184 o, see HZro 21*2 4E+3 IE-6 SE-S 3E-5 TH
W, see 177*e - 1E+3 BE-7 2E-* tox *
75 Rheniun-186n D, see 177Re 1E+3 2£*3 TE-7 . ) . LN
St. wall St. wall R
(2E>3) (2E*3) 5 m 3E-1 2E-5 2E-4
W, see l771le ! . 2E+2 6E-s 2E-1D * r *
75 Rhenium-186 .0, see Hlfie 2EO 3E+3 iE-s 4E-# 3E-5 3E-*
W, see A fte - 2E*3 TE-7 2E-S *
75 Rhenium-187 D, see *77*e «45 8E*5 4E-4 tee! 8E-3 sE-2
St. wall
. (9E*5) - IE-6 .. -
W, see 177Re t L 1£%5 4E-5 3E-7 . -
75 Rhenium-188«* o, see  Re 8E*4 1548 6E-5 2 Er7 IE-3 IE-2
W, see Al#iRe » 1E+5 i£-5 1E-7 Dt
75 Rheniurn-188 o, see H»Re 2E+3 JE*3 M -6 4E£-i 2E-5 2E-4
W, see 177le — 3E*3 IE-5 4E-» L . *, 9



Alt\gﬁd Radionuclice

s3] Renum18
B Gniumlsy
S Gamium181*
s Gmum1
o Gmumishs
bl Gniumism
d) GmiumIgm
® ; Gmumildal
o Gmum1B
S GmiumiA
14 Iridium-182*
77 Iridium-184

federal Register / Vol. 56, No. 98 / Tuesday, May 21,1991 / Rules and Regulations

Class

WE
ot TR

W halides and nitrates

Y, oxides and hydroxides  >> 5 B4

D+ SV iso0*

b &Rt
D.see* *O»

W S 480
%cgélglve or

alides, nitr tes *
metallic indi

V, oxides and hydroxides

0, see XRHr
Wsee.r
/ see 18r

e =>¢t %%

Oowpt;t!-?grlgll\/alw E urgarlﬁlzom R;r[able 3to
@1 @2 3 i o2
%Iestion Inhalation A ﬁm_
M (9 O O o) GERTEe
¥ E3 E E] €5

B 85 X4 =7 B3 IE2
- E5 X4 TET |
BT - - *

“ B BB =
= 5 BB =

% g g g
~ B OBE SR
4 X

Z HoRg B T
| 2E"3 .5E-7 ..35;9 . ool
=¥ BH OB o8B T

@fr B3 &6 629 - VV;
A v FES ™ (E4
6 : ﬂEg
IR 1 E8 6611

RV s-
=y B OER 2V e
R I
B5 65 &7 - —
o 6E4 63
x5 &5 BT -
- «45 515 BT -

B8 &5

23447
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Atl\gﬁie Radionuclide
I Iridium-18
77 Iridium-1%
77 Iridium-187
7 Iridi um183
1 Iridium1®
U Iridium190n
7 Iridium10
7 Irdium192m
77 Iridi um12
7 Iridiuml9%m
I Iridium-1%

s IridiumIsm

Ve Iridi um1%

s Piatinun-1%
B Platinum-188
78 Piatinun-189
8 Piatinun-191

Q
7

==

—) = —
Be= 2

=T =S=T ==

—
[

OQO_—(%O_—(EO

B85 288 888 8K

BT

4
5

Ve B
0, see 2£2Ir
wgege,zlr

@,see;]gr
see r
" See r
r

YERY

0, see jfflji*
Y& Ly

0, see jHIr

Table 3
Releases to

=4
-S
F4
»
IE-3
«

3E-4

ol B
1 Col. 2 Cl.3 Cl 1 2

. i - Ivorthi -

% (6'3; N iy (o) %%m"”
= W B HF
OB OB BT
SO B B F
o8 B BT
@\aﬂ B3 E6 =2 -
BoOoE B
T OB B E T
}EB «42 3E4E§ iE}g .:IE'S
L B 8 H "
w B O "
= 85 g gr
B4 4 x5 5E6 X4
B3 W= =7 9 x5
1EH =1 IE-5 +E8 IE8
3 &3 =3 IE8 =5
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A::-ic Radionuclide

o

e}

JdJ DDA

23449
Jable 1 T
able 2
Occupational ¥alues Effluent n:m:ez to
Concentrations Sewers
ot::i 1 Col. 2 ‘Col. Lol. 1 Col. 2

il Month1
s l?e Inhalation -

AL -? .
Water bt

Platinum-193
Platinrum19%m
Platinum19/m?
Platinum-197
Platinum-1992

Platinum 200
Qa1

Golo-194
Cold-1%

Gld18m
Cold-18

Cold-1%9

Gold-oom
oldk002

Gdld-0. 2

all corpounds (@35\6"
@ All conpounds 2E+3
&P -
0, all ampmos B
0, all conpourds )
0>all aompoucs Y H
0. all compourds 3
oS FHTIRRAEY g
W halides and nitrates ~ ,
Y~ oxides and hydroxides
0. see F3
ww 193l
3
o * IE3
Z %
J. «e }|ta IEs3
Y, see iajAl
0, see 1BAU
|
by =
' 5V,
0. « gI*U 1E3
"9 By =
D see 1%A éttm
Wg (95"‘}’\3"
4 Al .

4E3

=

B e

«-5
IE6

IES

SE-7

8E-7
TE-7

-
3
5

&5
ES

WCei/m) gg;n )

(uCi/al) (3cmi:/-1 ) e

B S o
"“‘"“*“"‘V-‘mw"‘”’f;‘;’__n_w
U vam
) T -

3E8

669
6E8
IE8
2E-J
%ES

4E5
AE4
ES
.=
4E5

="
x5

IE4
X

4E5

(=S)
IE-5

E5

4E5

2E5

IE3

44
63
E#
IE-3
44

=
X4

IE3

IE4

453

K-2
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Table ]\/ale E%gn% R-g?glagé to
Concentrations Saners
%I 1 Col. 2 Gl 3 @1 @2
. ) . estion Inhalation .

Ahgnc Radionuclide Class &('\%) (@ICIi) (pBF H) (pO/r ) (&ﬂ%) %ﬁmm
& Merauny-1968m .

S0, g2 & B 8 B ¥

W oxides, h?/d

Mol s. hitrate ol
6#5'5 hitrates, &  E6 IES

w - .
oS Mo e BB = .:s

we w B B B OE A =
0 Meraury-1%4 gﬁﬂco =t % IE*:? 2&& 025-7; E6
b e 2 B E Ep EST I
D M Mo " BB OB e
) s lisik &0 B R E B =
& Mroujdds %uco "r Bl OB OB = o
iEM 4.0 ﬁ !IEE %g -254P/E &3
&0  Mercuy-19% &gﬁlc 0 1 J4_:_,_3 @% 4ZEE-8 ?Eg 5 %4 .
bmeg 0= B R K = o
D Moy g ‘e B OEE S o«
Qs « B OB 8 ¥ N
0 Mmoo Moo l‘(-"5> | i@g 52 £§ . o BV ]
is'SB fc . i" E% %g i; *Ej éE_%
0 MoyaB M ‘e B O OEwms s
hEigg P o8& F OB S o
- ThiHmI%eE 0, all cpands ®  E-
&l <§i:35\all o EmLE E3; IE2 m-
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A,\%ﬁc Radionuclice  v-Class m

al

BRRBREBRBBIBIRBRBRILBRRRERRRRRERR

RN

B8 8 &8

Thai lit»-194*

Thall ium19%6*
Thei HUIM197
Thallium-198nt*
Thallium-198
Thallium199
Thallium-200
Thallium201
Thallium202
Thallium204
LeacH19BM*
LeadH198
Lead-199*
Leadk200
Lead-201
Leedk2Pm
Leadk22
Lead203
Lead 26
Leadk20
Leadk210

Lead211*
Lead-212

Leadk214*
Bismuth-200*
Bismuth-201*

Bismuth-202*

0, all compounds

0, all compounds
0, all *ompoucs
0, all carpaunds
0, al1 conpouds
D all compourds
0, all compaunds
0, all compounds
0, all compouds
0, all carpauds
0, all conpaunds
D all conpounds
D all aonpouds
0, all conpouds
0,-all compounds
0, all oonpourds
0, *11 corpounds
0, all compourds
0, all compounds
0, all conmpounds
0, all conpounds

0, all compaunds
0, all compounds

0, all compounds

\R/ Qnr%tt %r aopaunds

N & =E
R &

Tadle e 2
Ocapatlmalj\/alws Cor? cerﬁ'r%rt'f[orls
&l}l 1 @2 Col.3 Ci1 Cd?2
noestian Inhalatig
) '(pcd;fm) o) (S5
6ES X4 BET G-
(@\a" L 7 4E3
cea 155 5 X7  *F4
=2 1ES S = A | =]
F4 4 2E5 8E8 44
: E4 F IES 58 4
64 &4 5 BT B4
«#3 IE*4 6 228 IE4
P4 - B4 %6 3FE8 X4
463 3 %6 TE9 E5
y.=5) 3 €7 3E9 %5
664 265 »£5  BE7T 84
at+4 fE4 E5 8 44
P4 = ¥5 IE7  E4
3 €43 ¥8 L9 45
TE3 4 BE6 3E8 g4
B3 ¥4 I£5 458  JE4
«42 BEHL 28 TENl &6
*43 *3 46 IEB TES
493 1£3 fFE7  3¥9 BES
4 Y %5 88 F4
i-1 E-1 2610 -
<%l8)s“rf iéﬁﬁ)sm ££13 168
[=¢1 «#2 E7  FEI0 K4
8l 3k« 2E8 E=1O-
i )surf . G
E3 B F7  IE9 IE4
- f 8 OF
IEM %{1 E:g 45545 y, 3
L& B OB O

T
-
I
m_
SH ration

4E2
93
XE-2
BE3
3E3
9E3

IE3

23451
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Q)Cln-i!—%’)lgl ]\/alues E-!E?PI} leren% %ﬁé to

ations
1 @2 3 ol Q2
e Fedondle - Qs Gty o é%m
sl R
B EMOTE o B PS OB B ES &
e L N
B BT o B o3 B OE BS54
8 Bsuh 0, see 25 £9 :
Wee & & & o g om o=
& Bsh20 D see 208 =) E7 W " BE5 B4
W see 0% (E%ﬁ TE—S Eﬂ - m -
i I R R
B BUAR o sro B & O £ER w4 Es
8 Beuh22 0, see AH o ' E B9 -
w see 0 M &2 g7 vE9 F4 FS
M e T A 3
W yoddes, €4 &5 BT - m*
B RIOUMIE g e 24 g4 E5 T B4 E
e 8 F4 P F§ B4 IE3
B Rm2D e o O E OFR ER e
& Asaline2r2 () helices 8 B S gy ® &4
©  Acatine2l g felices JE2 @ ES B m6 %
&%

Radn220 With daughters .
5e/ \ -edV
\Wméihters xS

S x4 TE6
present - (?é\,ef"‘n@ﬂ%? @0 EN - md.
evesg
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Table 3
Re;?l;\uggssto

A'tgn'c Radlpnuclide
8% Radn22

87 Fandum2222
87 Francium232
8 Radium223
8 Rdium224
8 .Rdum25
63 Rdium226
8 Rdium2272
6 Redium228

& Actinlum224
8 Actinium-225
® Actinluia-228
& Actinium227

. CUSS,- . w oV

. hters

present

0, all compounds
0, all compaunds

;M all compounds

V, all covpaunds
V, all compaunds
V, all conpounds
V, all copounds
V, all copauncs

T BT IORATY

V, halides and nttrates
Yi oxides and hydroxides
0, see "Ac

e 24
e A

see 2V
see Phnc
see -Ac
0, see 24K

<€ O <<€

Table ]\/al |'?Ple 2
onal =
Cocupatr Ues u%?ltom
1 Col. 2 Cl3 Gl @2

ion nhal e
%gc?? & Ial(pﬁfnn Oy o) %@‘m

4E6

- r4v\rtr%uqﬁ%) ﬁsg IE—]D

(z%)s”rf ou

(@ l- (E%surf
5Et

-m 1

=l =4l

(%WI & surf

* &t

Evel

=7 «I10
E7 IE9
E0 . EI13

' s
=10 2F12
? u-
E0 913
E1I0 9EI3
668

EB
=10 E12
- -
1EB
FE=11

B8 =1
X8 611
IEEp M
IE-9
E13 m
r; -
T 13 !E. IS
2E-12 &E

IE-7
-
&7

7

3E4

59

B=5

. IE6

E6

67

3E3

67

G4

bﬂ e

23453
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&
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Tabi« 1 Table 2 Table 3
Occupational Values: Effluent Releases to
Concentrations Sewers

%1 Cal. 2 .3 Cl1 @2

) . ioni Inhalati .
Redonuelice. - Cless Go) Gy p@?m) iy G %ﬂm

Adinum28 0, see 244 3 %5“ . i F4
v, See 24 ) (%Su . -ZE~8 E - )
- - ]1 - -
2 Y, see 24 ( rs B * *
i 1
Thorium: WAL ZIEIEPE g | 8 XD -
gl * * 5 TE4
Y, oxices ad hycroxices - =2 E8  a-i0 - *
Thorme22r VY e BE, B FH EB E # %
Thorlum228 W see 261Th 2 E12 - . -
surf surf i o
Y, see 26T ®2 *ff & F
Thorium229 W see 26Th %5 surf 4E13 . .
- 7
Y. see 26T ( o B2 FEL - E8
Thoium230 W see 26Th %su f su f FE12 5 - -
- EU BT |
Y, see 26T ( o B ErES
- %5) i U - -
Towm2 s £8 F O OFy ® H
Thorium232 W see 26Th %surf 3surf =13 - . -
- 3 E7
Y, see 226Th @9« o EZ2 L ¥ E
- ( ; EB5  * * e
TomZ4 W see 26T 2 . E2 g8 ED - -
Y, see 256Th R O T =
ProtactimumzZ72 WV all
rolactimumZr” \Wall CpIEpent  eg 1&2 558 B E5  E4
Y, oxides ad hycroxices v- £E8 ED - -
Protactinium228 \W see 227Ra 3 E% F9 - E5  E4
surf

Y, see 7Pa v @ED m ER
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Atomic Radionuclide

No.

91

91

91

Protactinium-230

Protactinium-231

Protactinium-232

Protactiniunt; 233

Protactinium-2%4

Uanium230)

Uaniun3l

Uanium232

Uranium233

Uanium2342

Class

W, see 227Pa

Y, see A ,Pa
W, see 227p.

Y, see

W, see 227Pa

<

, see A /Pa

W see 2Z/P.
Y,see-ZZZ'a
VE

0, urs, U, UR(NR)2

W@%Lﬂ«

0, see 2 .

Table 1 Table 2
Occupational Values Effluent
Concentrations
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral
Ingestion Inhalation
ALI HT Air Water
(pCi) (pCi) (pCl/ml) (pCi/ml)  (pCi/ml)
6E+2 5E+0 2E-9 7E-12
Bone surf
(9E+2) - - - IE-5
- 4E+0 1E-9 5E-12 .
2E-1 2E-3 6E-13
Bone surf  Bone surf
(5E-1) (4E-3) - 6E-15 6E-9
- 4E-3 2E-12 - -
Bone surf
(6E-3) 8E-15
1E+3 2E+1 9E-9 - 2E-5
Bone surf
(6E+1) - 8E-11
6E+1 ] 2E-8 -
B
oneisur N IE-10
gj | 3E7 IE9 -
) x7  ED O
: B OB *
1 X10
%surf surf
: (% EB T
3 IE-8
E— gfﬂ" &3 ES
Eo® B
C =1 BN
(«‘ surf (@surf 8
- 2E10 %]g -
83 E12 -
510 m
E\gsurf surf
(2E+1) . E—g E7
E En Ok
E;e surf arf =0 '
(2E+1) ( " E7
ZE: %:]_‘L x4

23455

Table 3
Releases to
Sewers

Monthly

Average
Concentration
(pCi/ml)

« -

IE-4

2E-4

k4
3E4

87

67
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Table e 2 Table 3
Cocupetional ]\/alue; ml%i?guFﬂm eases to
l Cd. 2 .3 @1 2
Atonic  Radionuclide Class KI'Hnh at ration
ok y T By (pofrﬂ) (?)’?%) ReTihhs
R Uraniun-2353 0, see U %% surf surf 6510
(B ( SE% E7 FE6
Foke )| =51 - - A
V, see 9 * 2 Eﬂ? £ - mi .
2 Uaniun2b 0, see 20U %SU rf of EO O™ N
e ( <)—..V. (%) 10 E &7 E*
\/, See y * 2E11 - -
2 UniumZ7 0, see 280U @aﬂ E3 IEs :
P > - . S5 F4
VERY - &2 B O® " U o,
92 Urani ie2383 0, see 20U %surf %Su f 610 -F
9*0A ¢ (& 2 El  F O FES6
Vg % > XY &k - -
92 Urdniun-232 0, see ZBu TE Eﬁ/ ig %% B4 | E3
v MY ’* =t - N e
92 Uraniunr240 ) B3 E6 - 2E-5 X4
% U > E E =
92 Uanivarnaturai: 0, see 230U jI=x1 surf %surf . »,
W) x o ) iﬁ .3'?5
WssegeZI)B LV , g@E v, i_ﬁ e
9 Reptunivar2322 W all conpourcs. 1P5 %%surf 2 Ei
‘... ( - 6E9 -
xB Myturfium23®2 - Wall conpounds &5 Fi6 IE-3 456 IE-2 IE-1
B Nepuniun234  Wall corpaunds: 3 3 IEs 459 3E5 FE4
B Npwnium2B  Wall copourts 4 a2 FE7 o# : :
|
oAl st X9 F4  E3
o¢] I\E&{ELH%Z? Wall compourds =) 262 B al.“m-
y @Rt Gt EU €8 &7

B iUm2%6>  Wall covpounds 1 IEs :
L E’e
(%S“ﬁ (g sut B0 SE5 54

w

B Nepunium237 Wall conpounds 1 3 E2 o - -
%wﬁ (FEE - EW B8 &7
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No,

93

93

93
94

94

94

94

94

94

94
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Radionuclide

Neptunium-238

Neptunium-239

Neptunium-240y

Plutonium-234

2
PlutOf»IU»-235;-

Plutonium-236

Plutonlum-237

Plutonium-238

Plutonium-239

Plutonium-240

Plutonium-241

Class

W, all compounds
W, all compounds

W, all compounds

V, all compounds
except PuOx
Y, Pu02

see gjpu
see z Pu

<=

see «Vu

=

A&

see P

<

see 23Jp*
, see "Pu

<=

H

sea 234Pu

Y, see *Pu

W, see 234Pu

Y, see Zi*Pu

W, see 234Pu

Y, see 23%

W, see

Y, see 234Pu

Table J\/'al !'?Ple 2
Occupational Values Effluent
Concentrations
Col. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral
Ingestion Inhalation B
AL oAC Alrr Water
0*1) Oxc1) (pCi/ml) (pCi/ml)  {pCi/ml)
IE-3 B6E+1 3E-8 - * 2E-5
Bone surf
(»2> - 2E-10 -
2£*3 2E+3 9E-7 3E-9 -
til wall
(2E*3) - - 2E-5
2E*4 6E-4 3E-5 IE-7 3E-4
8E+3 2E+2 9E-8 3E-10 IE-4
> 8E-8 3E-1D -
9E+5 3E*6 1£-3 4E-6 1E-2
* 3E+6 IE-3 3E-6 -
2E«0 x-2 BE-12 « «
ne surf Bone surf
(4E+0) (4E-2) * 5E-14 6e-8
. 4E-2 2% -ii 6E-14 *
1£%4 F3 Ie-6 SC-f 2E-4
-1 3E+3 IE-6 4E-* -
9E-1 7E-3 3E-12 °° :
Bone surf  Bone surf
(2E>0) <l£-2) b 2E-14 2E-8
e’ 2E-2 BE-12 2E-14 *
8E-1 6E-3 3E-12 °
Bone surf  Bone surf
(1E+0) (LE-2) - 2E-14 2E-8
-2 7TE-12
Bone surf
o (2€-2) - 26-14 -
8E-1 6E-3 3E-12 T °
Bone surf  Bone surf
(1E+0) UE-2) . 2E-14 2E-8
* 2E-2 7E-12 ~ . *
Bone surf
" (2E-2) - 2E-14 -
4E*1 3E-1 IE-10 * -
Bone surf  Bone surf
(TE+1) (6E-1) cm 8E-13 IE-6
BE-1 3E-10 b ..
Bone surf

(1E+0T IE-12 -

Tiﬂble 3
Releases to

Monthly

Average
Concentration
(pCi/ml)

2E-4

2E-4

3E-3

IE-5
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Table e 2 Table 3
Coaupatiorel Va £ R
I v Oomemurearl]llors e
%I 1 Q. 2 .3 &1 a2
ngestion Inhalation
ic Radionuclice Class . : Al %&im
a ) @) eGm @ &)
A Plutonium-242 See 23R 3 2 - - -
w (Ella’surf E‘E surf "E 1 ES 7
Y, see 23U ( '?Su ¢ ER
- (&2 * =/ *.0
A i x
Plutonium243 W% m’F}d 234 @ ig @ X4 3
A Plutoniun244  V, see 234U - . - -
o (%S”” (E% ot = EU  ES ET
\, see 2Ru *u %Su f T2
(& — X4 . * "V
A Plutonium:245 W% 23% ?3 Eg %:g %8 F5 F4
% Plutonium-2 see 23/Ru 2 F I&7 -
onium26 W (ﬁ 25‘6" 2 : iE]D . e
Y, see 23Ru ER IE&7 4E10 &
% Areidum2372 - Wall aonpauncs & F5 IE4 4E7 IE3 IE2
6 Az Wall anpnd B4 3 IE6 £4 T3
- ( * 959 * *
% Areiciwr239 - Wall compouds =3 14 56 2E8 TES =4
B o Areidum20 V all anpounds E3 3 IE6 B9 ; E5 F.
% Areidum24l  Wall conpounds =1 3 EFL2 - -
ﬁ%m i%f)surf EU E8 XET
id - Nis
% Areidum22m - Wall conpounds %%SUIT 3 surf EL2 i
<P <E X4 X8 &7
% Areidum22 W all aonpounds B3 %surf B8 C-* %5 54
IE10-
b Areidum243 Wall aonpourds %%su f 3 surf FL2 i -
(=) (IE-2 * X4 X8 &7
% Areidum2n? - W all conpounds | surf 6 . m *o m
( < IE8 IE3 IE2
% Areidum24 Wall aonpouncs F3 ¢ ER SE8 - 4E5 44
surf
- m AT £ * o -
% Aidum2s  Wall conpourds F & Eb IE-7 44 4E3,
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A&gﬁc Radionucl ice
% Areidum2Zent
b Arefidum246*
% Quium233

% Qim0

% Qrium241

% QHm242

% Quium243
% Qurium244

% Qurium245

% Quium246

9] Qurium247

% Qrium248

% Quriumy249*
% QriumZD

9 Berkelium245
97 Berkeliun-246
9 Berkelium247
9 Berkelium20

Class

Wall compouncs
Wall copounds
W al1 conpourcs
Wall copounds
Wall conmpourcs
Wall compourcs
Wall compounds
Wall compourcs
Wall copouncs

Wall oonpouds

v, all conpuds ;-

W all compouncs
Wall corpouds
Wall compaunds
W all conmpounds
Wall aompounds
W all covpouncs

Wall compouncs

Wy o %ﬁaﬂm

Table f
petional Values Concentrailons
%1 W2 3 @l 2
ion Inhala;c[i)%gf_
D) (pC) m)
5 &5 ET
1
B ® BT
3E+4 | 2%3) 4E5 IE7 44
XH  EB BT E9 X4
«4l f 1Surf =10 N 42
&EDM * €13 IE6
- IES &S5
% 1 * -
IE-10 K
%Esurf Eesurf :
D @ED * EB BT
3 EDR
(%5“” (%S‘“ R R =
55-12 “y
(ES) surf (EEEJ"E)S“Irf . FU EB
FL -
(1%&5”rf )surf *  EM  EB
F2 - .- m
(@55”” (I 3t . X4 XEB
FED
%Esurf %suﬁ £1  EB
1 TE13 S*E<
(z%)s”rf (%‘5)5“rf .. &5 5E9
5EH y TG TE4
( : 4E8
Y EB - -
(%)surf ( surf' L T
3 I3 7 B9 FE5
¥3  E8 IE6 49 45
2] EL .
(%53“# G )Surf IEY  2£8
2 EO - -
et B T e

e
to

B=3
453
B3
- Ew

IES5

3E7
3E7
X7
X7

VBT
=3

=)
44
X7

6ES
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Table e 2 T@ems
|onaI]VaIL&s E?Plureﬁom Releases to
% 1 . 2 .3 1 @2

. ) . estion Inhalation .
Aﬁgnc Redionuclice Class & (&jl) (pgy ) (pC| ) (%erh) (C‘éfxé%ratlm
3

9 Bakelfur0  Wall compouncs (=

2 IE-7 IE3
surf
* - IE9 - -

B Californium2sf }%gél gwxoept | =) BT SE10
( -

Y, oxides and hydroxides - = =7 &1 - -
B Cali fomium-246 Wsesgeé w%‘f = E8 ng |Eﬂ 5E-6 55-5
B Califomium248 W see 244CF (%su f -2 surf FE1 i
- . - 7 E
Y, e - ) ( 1 B EF ES
B Cdlifomium249 W see 24CF 1 wurf 453 surf E12
- |E-14 X7
Y, see Zdéf ( (%su i 4E12 =8
(IE2) : XU -
B Caiifornium-20 W see 24CF jI=00] % E12 - ¢
surf surf
(%?6) 4 . 4 FE8  FT
Y, see % - (E iE-n =14 - -
B Californium-A1 - W see 24CF %su f -3 surf 12
- IE-14 X8 =7
Y, see Kir d GE i B2 - :
. (IE- - y =5V B -
B Cdlifomium22 W see 244CF (%surf B2 surf 812
- T8 7
\ o e T . myo oE
B Californium23 W see 244CF %su f F0 810 E12 -
- 55
Y, see £4t1 @ 0 ‘0 EpR 0
B Californium-24 W% J‘Jécff g—Z-IO %% %E iﬂ S-ZE—8 ?E—?
99 Einsteinium250 W all compourcs e %é)su f &7 - 64 63
* ( . B9 - -
99 Einsteinium251 W all conpourcs =2 %%su » 47 - IE4 IE-3
T .~ T

99 Birsteinium253  Wall compaunds R =) 60 X122 X6 5
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Table 1 e 2 T@e\ﬂ::
Qocupational Values EPPIU%?% Releases to
1 @l 2 .3 1 2

. Vorthl
. . . ion Inhalatl .
A'ggnc Radionuclice Class &_) _ %}: ) (pO; ) (\p/gﬂi) (c%g%%ranon

D Einsteinium24m W all conpourds | =1 4E9 IE-11

(Eé)l\al - - 4=6 45
D Einsteinium254  Wall compouds EN

(Eﬁ‘i)surf (%‘f)s”” - EB X7 xE6
10 FmimX2 Wall conpounds TR 1B =9 EN &6 665
10  Femium23 Wall aopouds B3 =1 4E9 IE11 IES IE4
10 Fmum24 Wall compaunds F3 9+ 458 IEEI0 455 4E4
1  FemumZb Wall aonpouds 2 2-3-1 %9 FEll T7E6 =5
10 FemiumX? Wall covpaunds Eilesurf' surf 'L - '

(dEH) E‘i) » EB FT  Fb6
0 Henddevium2s7 Wall conpounds =5 %su " 4E8 - IE4 IE-3

*| ( - B0 - -
o

Moddeium28 - W all covpounds %surf 1surf IEEI0 - _
(BED F13 657 656
sir\)a IFI cgja%n#%de Rxe)t Ilsted

active af—
‘?HIT f %u W Sinesia 0 IE7 159

S'Uﬁtﬁ ion ucldeﬁott sted
f ;31 wtﬂnram%ﬁgﬁf—

ife greater than ce K1 B0 IE2 IE8 IE7

%lnﬁle ‘rﬁia}fsﬁlég? not Ilsted

n or mx—

tur elt er
R e

44 EB IEL X9 E8
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FOONDIES

"'Sjtamer?m mears that values given are for subrrersion in a hemispherical semi-infinite cloud of airborne
material. ¢

ZThee radi nuclrdes h‘:we radro cal h -liv s of han, 2 hours, total effective ivalent
recel rati onuc |ncI a Si trrbutron extern:
SUre. . or a r |on oth er t
n trve reﬁtuons to t tuqe ien ?rom r S |nto e| s'nCI
r?f ?o9t ste ‘t% d%se horees ”r%v.  Fonitoning
ces or ot er ra a |on r’reeanng mstruments tl at ext to rate jance with

the limits. (See S20

Egoggs%téji eslsocf]%} ||%"‘§' ﬁ{ﬁ I’I’B‘@ toxrcr%arga}/%ghg t|n factor (see @Iue for
L

conc%néaﬁc actiy rgy L#murh rr%r Sp IC&%\(% Eizrﬁtur?
curres per gam specifi actrvrty other mxtures of not kown s

SA33-G=7curieslgram U U-depleted
SA=10.4 * 0.38 (enrichment) ¢ 0.0034 (enrichment)?] E6 , enrichent >0.72
where enrichment is the peroentage by weight of U235, expressed as percent.

P51 e, e & s ot n sy e ke P L E R o,

B A RO R

centrations Xture ues specifi n this X for onucl that™Is
koan to xture; or pec 4
Table 'Hole E%tl)l
E eases to
Cocupational ]Valus ntur%tn?ons
1 Gl 2 .3 Cill1 @2

I ion Inhalatr .
ration
Redionudlice %Eg/m) oGim) (5 %

If |t |s lmmthat Ac227-D ad GnB¥Ware

are not present T3 E12
- B2 EN

&l E10
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Table Taple 2
Cocupational ]Values E uFartlltors Eea?leases to
&!\I 1 . 2 @3 1 @2 bt
gstion  Inhalation %’#ﬁr stion
Recicnucice ). B Bim) Gom) Bm)
M"ﬂe ' '%0

e

Ware not present =gl E9

ARG AT e

are not present - - - IE-14

&r z%ﬁ“\?vt&réz‘ R ?‘ﬁ%"ﬁw

%&r%

are not present ] IE13

rr%rrr o

or aNIC % 4
not present - - - - 1n-5

3 a mixture of radion |des consists of urani its hte |n dust M rticle
fst i u>§tu UCJ 3 ”“5'69 (Ljrala%n ore %]
gr actly m
rm ter of |r nat ra per mi |ter a|r or
naiu Lran

—h

‘ oérrvsd T Oaaoemm'oro?fesmdw“%f’ T T s e
%:he ration ot ?f O?ta Af(gﬁ or_the specific radion ql,llgp
nqt mt)a/, Srlxture am ratios for a the r onucl in the mixiure nay exoeea

23463
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Benple  If radionuclides "A" N&" ad "QVere present in concentrations G@t, Gy ad @, ad if the

applicable O3 are DAC, DAQ) ad 0AR, respectively, then the concentrations shall ke limited so that th*
folloning  elationship exists:

e, * & <
L e o

BILLING CODE 7590-01-C
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Appendix C to §§201001-202401

Quantities 1 of Licensed Material

9. Part 20 is amended by adding
appendix Cto §§20.1001-20.2401 to read

Appendix C to 8820.1001-20;2401

Quantities 1 of Licenseo Material

as follows: Requiring Labeling—Continued Requiring Labeling—conthEd
Appendix C to §§20.1001-20.2401 Radionuclide Q“ag'ty . Radionuclide nggtllty
Quantities 1 of Licensed Material (pCi) (PCI)
Requiring Labeling COpPer-67............ S 1,000 Strontium-89.... To
. Zinc-62. . 100 Strontium-90.... 0.1
Radionuclide QUANLLY  ZINC-B3...vorvvvvvrvvveess s 1,000 Strontium-91.... 100
(Ci) Zinc-65. 10 Strontium-92.... 100
Zinc-69m... 100 Yttrium-86m.. 1,000
HYArogen-3..... ..c.cceuevenimeenseeenseeennenennes . 1,000 Zinc-69___ . 1.000 Yttrium-86.... . 100
v.1,000 ZINC-TIM.iiiii it s 1,000. YEAUM-87 eyl e 100
Beryftium-10 v 1° Zinc-72. 100 YHIAUM-88....oovivr e e e 10
Carbon-11........c... v 1,000 Gallium- . 1,000 Y ttrium -90m . ©’___ 1,000
Carbon-14. 1,000 Gallium-66.........cccocvvriris e e 100 Yttrium-90............. . 10
FIUOrine-18.........ocvveveiirireiesienenccrenns 1,000 Gallium-67. . 1,000 YEFUM-OLM 1..yyriies oot e 1,000
SOdium-22........coeees e e L/ N 10 Gallium-68. . L000 Yitrium-91 ... 10
Sodium-24 100 Galtium-70....5.c.oovci s 1,000 YHEAGM-92.....viiieere e 100
Magnesium-28 100 Gallium-72.... 100 YHIAUM-93.....coieeiieirreeceenes 100
Aluminum-26. 16 Gallium-73 1,000 YHAUM-94 ..o 1,000
SHICON-3L..... e s s e 1,000 Germanium-66. 1,000 Yitrium-95.... . Tooo
Silicon-32..... 1 Germanium-67. i'ooo Zirconium-86. 100
Phnsphnnjs-32 10 Germanium-68. 10 Zirconium-88. 10
Phosphorus-33...........cceueeiieininis e 100 Germanium-69. 1,000 Zirconium-89. 100
Sulfur-35..... 100 Germanium-71. . 1,000 Zirconium-93. . 1
ChIONNE-36......cocvirerren s s 10 Germanium-75........ccccovvnniinnnses 1,000 ZIrconium-95.........ccovvenrvirererneenennnens 10
Chlorine-38.. t,000 Germanium-77. . 1,000 Zirconium-97. 100
Chloring-39.......cccovviviiriee e e 1,000 Germanium-=78...... cc.ocovvvnrie e 1.000 NIODIUM-88.......cccovt e 1,000
Argon-39.. .. 1,000 Arsenic-69.... 1,000 Niobium-89m (66 min)...........cccccrveunne. 1,000
Argon-41.. 1,000 Arsenic-70. 1,000 Niobium-89 (122 min). . 1,000
Potassium-40... 100 Arsenic-71. 100 Niobium-90.... 100
Potassium-42... 1,000 Arsenic-72. 100 Niobium-93m 10
Potassium-43... 1,000 Arsenic-73. 100 Niobium-94.... 1
Potassium-44... 1,000 Arsenic-74. 100 Niobium-95m 100
Potassium-45... 1,000 ATSENIC-T6.....cocveis it et 100 Niobium-95.... 100
Calcium-41.... 100 AISENIC-TT.cooviv e e T 100 NIOBIUM-96........coovvivireiireiiiireis e 100
Calcium-45... 100 ATSENIC-78....oveivieis e et 1,000 Niobium-97............ 1,000
Calcium-47.... 100 Selenium-70.......... 1,000 Niobium-98 1,000
Scandium-43.... 1,000 Selenium-73Mm...... ..ot oo, 1,000 Molybdenum-90...........c.cecuvvvrrrerererieeranns 100
Scandium-44m 100 Selenium-73.. 100 Motybdenum-93m... 100
Scandium-44.... 100 Selenium-75.. 100 Molybdenum-93... 10
Scandium-46. 10 Selenium-79.. 100 Molybdenum-99............ccccourvvns covnrrinniens 100
Scandium-47. - 100 Selenium=-8LM ......cooovvivicriinriirinnies 1,000 Molybdenum-101. 1,000
SCandium-48.........ccovirriiieeeeenes 100 Selenium-81.........ccoco.ee. 1,000 Technetium-93m ......c.ovvvveeinieereieienns 1,000
Scandium-49. 1,000 Selenium-83 1,000 Technetium-93..... 1,000
Titanium-44.. . 1 Bromine-74m 1,000 Technetium-94m........cccocovvevveevveeveeeriennns 1,000
Titanium-45..... ..o 1,000 Bromine-74... 1,000 Technetium-94..... 1,000
Vanadium-47. 1,000 Bromine-75... 1,000 Technetium-96m.. . 1,000
Vanadium-48.........c..oocevvvviiinn. 100 Bromine-76... 100 TeChNEtiuM-96..........rrvvverrrrereerrerenennn 100
Vanadium-49.... 1,000 BrOMINE-77 oot 1,000 Technetium-97m.. . 100
Chromium-48... 1,000 Broming-80m..........ccccooevereeeueneenreerreenns 1,000 Technetium-97.....c.coovveeireeeeeeeee e 1,000
Chromium-49..........ccoovvninviinens 1,000 Bromine-80..........cccuurunirnsinninnins s 1,000 Technetium-98..... 10
Chromium-51... . 1,000 Bromine-82... . 100 Technetium-99Mm........ccoeveevevveverreeeeereeenee 1,000
Manganese-51.........c.ccccoveunnee 1,000 Bromine-83... 1,000 Technetium-99..... 100
Manganese-52m. 1,000 Bromine-84... 1,000 Technetium-101... v 1,000
Manganese-62.. 100 Krypton-74. 1,000 Technetium-104.........ccoovvveenene. 1,000
Manganese-53. 1,000 Krypton-76. 1,000 Ruthenium-94.... 1,000
Manganese-54.. 100 Krypton-77 . 1,000 RULENIUM-97......ovvoorvveerreeeeees e 1,000
Manganese-56................... 1,000 KIYPION-79....cooviereeieeeiseeieeeeeeeeeese 1,000 Ruthenium 103. 100
Iron-52....... - 100 Krypton-81. e 1,000 Ruthenium105.. eyt neeeen 1,000
Iron-65... . 100 Krypton-83m.. 1,000 Ruthenium-106 . i
Iron-59... 10 KIYPLON-85M.....couovivvmreeseessiereepnseennnes 1,000 ROOAIUM-99M......vvoereeeeeeee ceereees s 1,000
Iron-60... 1 Krypton-85.... 1,000 Rhodium-99 100
Cobalt-55.........nenen. » 100 Krypton-87. 1,000 RhOdium-100........cocovevrcrvrvrivnene e = 100
Cobalt-56.. 10 Krypton-88. e 1,000 Rhodium101m..
Cobalt-67..........cvvcoereeens 100 Rubidium-79... . 1,000 Rhodium-101.....
Cobalt-58m... 1,000 Rubidium-81m .. 1,000 Rhodium-102m..
Cobalt-58.. 100 Rubidium-8L1... , 1,000 Rhodium-102.....
Cobalt-60m 1,000 RUDIIUM-82M...... s 1,000 Rhodium103m..
Cobait-60.. 1 Rubldium-83... 100 Rhodium-105.....
Cobalt-61.. 1,000 Rubidium-84... 100 Rhodium106m..
Cobalt-62m................. 1,000 Rubidium-86... 100 Rhodium-107
Nickel-56............ 100 Rubidium-87.. 100 Palladium-100...
Nickel-57... 100 RUDIAIUM-88.........covevereerierereesrre 1,000 Palladium-101....
Nickel-59........... 100 Rubidium-89... 1,000 Palladium-103...
Nickel-63......... 100 SrONtIUM=-80.....ovevvicicier eeeeeeeeereeeene . .100 Palladium-107.....
Nickel-65... 1,000 Strontium-8L.. 1,000 Palladium-109............coo..cco..
Nickel-66... 10 SHrONLIUM-B3....oocoeeeeeeecrrvrnrrrrrsereeneees . 100 Silver-10~.........
Copper-60. 1,000 Strontium-85m .. 1,000 Silver-103 1...
Copper-61............. 1,000 Strontium-85 . 100 Silver-104m.;... :
Copper-64.......... 1,000 Strontium-87m............. oo e s 1,000 SHVEr-104... .7 eveeveeeeseeeeeeeeeeeeeeeee . 1000
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8§20.1001-20.2401 Appendix C to §§20.1001-20.2401

Quantities 1 of Licensed Material
Requiring Labeling—Continued

§§20.1001-20.2401
Quantitiesl of Licensed Material
Requiring Labeung—Continued

Appendix C to Appendix C to
Quantities 1 of Licensed Material

Requiring Labeling—Continued

Radionuclide Q?fc';itfy Radionuclide Qg*ag;ty Radionuclide Q‘é"’}gt')ty
Silver-105 e 100 TeHurium-132.....coo v 10 Praseodymium-138m_____ .......... — .000
Sih/er-10fiml...... oo [ 100 Tellurium-1Mm _ . 100 Praseodymium-139 _ 1800
Silver-106.4— — . 1,000 1,000 Praseodymium-142m....._ ... . 1,000
Silver-108rrv.......... « . . 1 t 000 Praseodymium-142 . _«.l 100
Silver-110m... 10 LOQO Praseodymium-143.. - 100
SUver-11 1 ...... . 100 lodine-120 L e 100 Praseodymium-144. _ 1,000
Silver-112 - .....cccoceeee. 100 1,000 Praseodymium-145.............ccceuevnee. . «. 100
SHver-115 1,000 100 Praseodymium-147 .«._ . 1800
Cadmium-104.... 1,000 lodine-124—.._ — — : 10 Neodymium-136......._: 1800’
Cadmium-107 1,000 lodine-125- — _ 1 Neodymium-138__
Cadmium-109. 1 lodine-126 . - 1 Neodymium-139m
Cadmium-113m 0.1 10diNe-128.........ooeeverrreisescrecine 1,000 Neodymium-139...
Cadmium-113.......ces vevrrrerrriiriie s . - 100 lodine-129 ... 4 Neodymium-141._
Cadmium-115m...«,_ —, ___- "0 10 Neodymium-147 «................
Cadmium-115 e 100 lodine-131— l..... . e i Neodymium-149 __ ...
Cadmium-117m.....__.««— — 1,000 lodine-132m . 100 Neodymium-151 R 00 0]
Cadmium-117. o 1,000 loding-132 ......cccceev v 100 Promethium-141,. _  — .. .. 1,000
INAIUM-=109.......0orviiriiicicc i 'ooo 10 Promethium-143........ ) .. 100
Indium-110 (69-1min.),.. 1,000 lodine-134..c.....coovviiieiiciene e It 1,000 Promethium-144 e 10
Indium-110j.... ....... ' 100 Promethium-145 ... 10
(4 Oh).....-.... 1,000 Xenon-120.......... e T s 1,000 Promethium-146.... 1

Indium-1H ., rons 100 Xenon-121 __ 1,000 Promethium-147 10
INAIUM-112...oceiiceeeeeeeee e, 1,000 XENON-122....ccoiiiiieiiireeieeie s e enes liooo Promethium-148m____ e to
Indium-113m . i’ooo Xenon-123 ...t 1800 Promethium-148 10
Indium-114m___ o to Xenon-125 —_ 1800 Promethium-149
INAIUM-=115M.c... oot s 1,000 1,000 Promethium-150 o
Indium-115——  ——  «—c«—— ., 100 Xenon-129m. S 1,000 Promethium-151....... . i “'100
Indium-116m».... . 1,000 Xenon-13Im.... 1800 Samarium-141m I 1,000
Indium-117m...... 1,000 Xenon-133m 1800 Samarium-141
Indium-117..... . i ‘000 i 'ooo Samarium-142-...
INAIUM-=-119M....ooviiiiiiei et e i ‘000 1800 Samarium-145...
Tin-110 100 1800 Samarium-146
Tin-111° [P 1,000 XENON-138......ooiiiiiriiiiieeee e i ‘000 Samarium-147

Cesium-125. 1800 Samarium-151...

Cesium-127. Samarium-153

Cesium-129..... Samarium-155 _

o Cesium-130 Samarium-156.... 1,

Tm-121 L . 1,800 reslim-131  _ ... 1800 Europium-145__. . 100
TiN-123Meiiii e 1000 Cesium-132........ EUropium-146.........cccceuvvreerns vever cvrererrnnns 100
Tin-123 10 Cesium-134m Europium-147 100
TiN-125. e 10 Cesium-134........... Lo 10 Europium-148,.... 10
Tin-128 10 Cesium-135m .1 1 1,000 EUropium-149 ..o e 100
Tin-128. T e e e i ‘000 Cesium-136 Europium-150 (34.2y)......ccooee..... 1
Antimony-115. 1000 Cesium-137 EUropium-=152m........cccveuneeermenienies seene e 100
Antimony-116m. 1800 Cesium-138 Europium-152.... 1
Antimony-116 1000 Barium-126.. — Europium-154 «-.. 1
Antimony-117.... 1000 Barium-128 Europium-155.... 10
Antimony-118m. .. 1000 Barium-131 M .......ccccoevvveeeiireceeee e 1,000 Europium-156.. 100
ANIMONY-119.......cooiiriirieeeieees e 1,000 100 Europium-157 100
Antimony-120 (16min.). . 1,000 Barium-133M....... et v, 100 Europium-158...... -~ 1,000
Antimony-120 (5.76d).........cccevvverirrrerrernnes 100 Barium-133..... 100 Gadolinium-145..........._ — ... 1,000
Antimony-12?,....... , 100 Barium-135m.. 100 Gadolinium-146.. . 10
Antimony-124m. 1,000 Barium-139........cccceevevreerieieeee e 1,000 Gadolinium-147___ 100
Antimony-124.... 10 100 Gadolinium-148.. . 0.001
Antimony-125.... 100 Barium-141......cocvvverreeneenreneiseesssennnenes 1,000 Gadolinium-149...........coocvvimnreriiees s 100
Antimony-128m. 1,000 Barium-142........ccocooveeerveenrriennnns 1800 Gadolinium-151.. 10
ANLMONY-126......c0vvrrerererieieiseieieseneens 100 lanthanum-131.. - 1,000 Gadolinium-152 — M.« 100
Antimony-127 .......... . 100 TANhANUM-132. e e 100 Gadotinium-153 —«.«..« C— — K 10
Antimony-128 (10.4min.) .» 1,000 1.000 Gadolinium-159............... — ¢ 100
ANtIMOny-128 (9.01h).....ocorvrrerrerre s 100 10 1,000
Antimony-129 lanthanum-138........ccccoeeve rverivnireen e 100 Terbium-149 —.«....«...«c— — « — o 100
Antimony-130. 100 1,000
Antimony-131. 100 TerDiUM-15L.cuccveeririens coeeirseerieeisinnes 100
Teliurium-116.. 1,000 1,000
TeHurium-121m... i ‘ooo 100
Tellurium-121..... Cerium-134.........ccveererreninns e 100 Terbium-155 1,000
Tellurium-123m.. . 100 1,000
Tellurium-123........coeve e 100 1,000
Tellurium-125m CeMUM-137 oo sseeeenees 1,000 Terbium-156 .«.—.  —........ «— — . 100
Tellurium-127m 100 10
Tellurium-127 Cerium-141......c.evvrreerersieresiesieieens e 100 TerbiUM-158, ..o . 1
Tellurium-129m.. Cerium-143... 100 TerDiUM-1N 0 c.oo. v eee v 10
Tellurium-129..... 1 100
Tellurium-131m.. 1000 1,000
Tellurium-131...... Praseodymium-137 .. 1800 Dysprosiun+15 7 — —— — 1,000
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Appendix C to §§20.1001-20.2401 Appendix C to §820.1001-20.2401 Appendix C to §§20.1001-20.2401

Quantities 1 of Licensed Material Quantitiesl of Licensed Material Quantitiesl of Licensed Material
Requiring Labeling—Continued Requiring Labeling—Continued Requiring Labeling—Continued
Radionuclide N Radionuclide Q‘(‘,f‘/“é')ty Radionuclide Ql(l:gtolty

Pysproshim-159 100 Tantatum-186.........ccvveeuerreernesirerenneneins 1,000 1,000
Dvsprosium-165.... 1,000 Tungsten-176... 1,000 Thallium-195.......ccccovviiiiee e . 17000
Pysprpsium-166 100 Tungsten-177. 1,000 Thallium-197.. 1,000
HolmMIum-155.......ccooviiies e 1,000 Tungsten-178 1,000 Thallium-198m... 1,000
Hnlmium-157. , . 1,000 Tungsten-179.... 1,000 Thallium-198.. 1,000
Ho!mium-f59. 1,000 Tungsten-181 1,000 Thallium-199._. . 1,000
Holmium-161. . i ‘'ooo Tungsten-185 .....ccccvveves v 100 Thallium-200..........  cecevvrereeeeierins \ i 'ooo
Holmium-162m................... 1,000 Tungsten-187.... 100 Thallium-201.... oo e 1,000
Holmium-162 1,000 Tungsten-188 10 Thallium-202 100
Holmium-164m.......... Rhenium-177......cccccs covvvninnnns 1,000 Thallium-204 . 100
Holmium-164..... . Rhenium-178 v 1,000 Lead-195m..... ; 1,000
Holmium-166m.. Rbenkim-181......... . 1,000 Lead-198..... . 1,000
Hnlmium-166... Rhenium-182 (T2.7h).......cccvvrirrererrrirnenn. 1,000 Lead-199.......cccovvimiminnciiniinns e 1,000
Hoimium-167..... Rhenium-182 (64.0hj . 100 Lead-200 . 100
Frhium-161 ..o Rhenium-184m... 10 Lead-201..... 1,000
Erbium-165.... Rhenium-184..... - 100 Lead-202m.. 1,000
Erbium-169. Rhenium-186m............ce coevererevrni e 10 Lead-202........ccoueuiirineiniee e 10
Frhium-171. Rhenium-186..........cccoouviiiiinne. 100 Lead-203 . 1,000
Erbium-172. Rhenium-187.. 1,000 Lead-205........coermmiiicieneens 100
Thulium-162... Rhenium-18flm.......cc... oo, i 1,000 Lead-209. 1,000
Thulium-166..........ccvverrricrnnne Rhenium-188.. . 100 Lead-210......cccoverrrerrreerriennnns 0.0
Thulium=167 oo e s e Rhenium-189.........cccovvierenneens e 100 Lead-211. 100
ThuiKim-=170........c.cccovrvrnnnnn 10 OSMIUM-180.....ccccvvvericniciiisieieies 1,000 Lead-212.....cco v 1
Thulium-171... 10 Osmium-181......cccvvvvvinrrnrinnns 1,000 Lead-214.......cccoovvvviiiininncs 100
Thulium-=172......c.cooveiieiriiiierieren 100 Osmium-182.. 100 Bismuth-200 1,000
Thulium-173... 100 OsMiumM-185.......cccoevvr vevrirenns 100 Bismuth-201.......ccccocvviviinrrrneses 1,000
Thulium=175......c.cooiiriiieie s 1,000 Osmium-189m... 1,000 Bismuth-202.... 1,000
Ytterbium-162. weee 1,000 OSMIUM-191M....oorvririieriereee e 1,000 Bismuth-203.........cccoconviniiiiiiniices 100
Ytterbium-166. 100 Osmium-191... 100 Bismuth-205 . 100
Yiterbium-167. 1,000 Osmium-193........ 100 Bismuth-206............... 100
Ytterbium-169. . 100 OSMIUM-194.......ccoiiiiieeriree e 1 Bismuth-207.... 10
YHErDIUM-175...... cooo s e 100 Iidium-182......ccovvie e 1,000 Bismuth-21OM.......c.ocuniurireciincises 0.1
Ytterbium-177. T 1,000 Iridium-184.. 1,000 Bismuth-210... 1
Ytterbium-178. 1,000 Iridium-185.. e 1,000 Bismuth-212 10
Lutetium-169... 100 IHCIUME186. ...y v 100 Bismuth-213.... 10
Lutetium-170... 100 Iridium-187.. 1,000 Bismuth-214.... 100
LUtetium-171.... coovriiiiiis s 100 1IUM-188... e 100 Polonium-203.........c.coeevieeieieeeieenens 1,000
Lutetium-172... 100 1AIUM-189 ... 100 Pnlnnium-205  ................... 1,000
Lutetium-173... 10 Iridium-190m. 1,000 Pnlrinium-207.......ccoveeeiieiieceeeeee, 1,000
Lutetium-174m 10 IrdiumM=-190......ccvrviiiiiiiiies e 100 Polonium-210.. 0.1
Lutetium-174... 10 Iridium-192 (73.8ri). 1 Astatine-207... 100
LUtEtiUM=-176M......oovevs o 1,000 Iridium-192m (1.4min.).. 10 Astatine-211 10
Lutetium-176... 100 Iridium-194m....... . . 10 Radon-220.. 1
Lutetium-177m... 10 hidium=194.........coeviieeieeeeeeeee e 100 Radon-222.. 1
Lutetium-177... 100 1IUM=195M...pse e 1,000 Francium-222. 100
Lutetium-178m 1,000 Iridium-195...... .. 1,000 Francium-223.. 100
Lutetium-178... . 1,000 Platinum-186... 1,000 Radium-223.... 0.1
LUtetium-=179.......coovvvirrrrrriennne 1,000 Platinum-188... 100 RadiUM-224.......ovvereerreneeieeeeseneeines 01°
Hafnium-170... .- 100 Platinum-189... .. 1,000 Radium-225. 0.1
Hafnium-172.. 1 PlatinuM-191.... ..oeevevreieeeeeeeeeresie e 100 Radium-226.........cccooer v 0.1
Hafnium-173... 1,000 Platinum-193m.........ccoueuvinieninne 100 ,, Radium-227. .. 1,000
Hafnium-175........... oo 100 Platinum-193........o.ovvrveeeeeeeerees e 1,000 Radium-228. 0.1
Hafnium-177m.........c..cc...... 1,000 Platinum-195m... 100 Actinium-224... y 1
Hafnium-178m..........c.ccooeeen. 01 PlatinUm-197M.......corrers s 1,000 ACHNIUM-225.....oovivs e 0.01
Hafnium-179m.... 10 Platinum-197.... 100 Actinium-226.. 0.1
Hafnium-180m. 1,000 Platinum-199.... ACHNIUM-227 ... 0.001
Hafnium-181... 10 Platinum-200 Actinium-228.... - 1
Hafnium-182m 1,000 Gold-193.. ThOMIUM-226 ... eeveeeeeeceeeeeeeeeeen 10
Hafnium-182... - 01 Gold-194.. Thnrhim-227.... . 0.01
Hafnium-183... 1,000 Gold-195.. ThOriUM-228.. ..o 0.001
Hafnium-184... 100 Gold-198m... Thorium-229 .. 0.001
Tantalum-172. 1,000 Gold-198.. Thorium-230.... 0.001
Tantalum-173. 1,000 Gold-199.. THOMUM-23L.....verrircrirerireerenineens 100
Tantalum-174. 1,000 Gold-200m... ThOFUM-232.....cvevveeeeeeeeseneeeses e 100
Tantalum-175.. 1,000 Gold-200.. Thorium-234 ... 10
Tantalum-176. . 100 Gold-201...... Thorium-natural... 100
Tantalum-177................ 1,000 Mercury-193m. Protactinium-227. 10
Tantalum-178. - 1,000 Mercury-193..... Protactinium-228. 1
Tantalum-179.. 100 Mercury-194..... Protactinium-230. 01
Tantalum-180m.. 1,000 Mercury-195m. Protactinium-231. 0.001
Tantalum-180 100 Mercury-195..... Protactinium-232. 1
Tantalum-182m......... 1,000 Mercury-197m. Protactinium-233.. . 100
Tantalum-182 10 Mercury-197..... Protactinium-234 100
Tantalum-183. 100 Mercury-199m. Uranium-230.. 0.01
Tantalum-184. 100 Mercury-203..... Uranium-231... 100

Tantalum-185........ 1,000 Thallium-194mM.......o.coeeeeeererennn Foverernnns 1,000 Uranium-=232.......ccccovvrmvnnnsineeens s 0.001
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Appendix C to §§20.1001-20.2401
Quantities 1 of Licensed Material
Requiring Labeling—Continued

. . Quantity
Radionuclide (pCi)
Uranium-233.......ccccet cover cererreennenennnns 0.001
Uranium-234. 0001
Uranium-235. 0001
Uranium-236. 0001
Uranium-237. 100
Uranium-238. 100
Uranium-239. 1,000
Uranium-240..... 100
Uranium-natural 100
Neptunium-232. 100
Neptunium-233. 1,000
Neptunium-234. 100
Neptunium-235 100
Neptunium-236 (1.15x10V)... 0.001
Neptunium-2365 2.5h).. 1
Neptunium-237..... 1000
Neptunium-238. 10
Neptunium-239. 100
Neptunium-240. 1,000
Plutonium-234.. 10
Plutonium-235... 1,000
Plutonium-238.. 0.001
Plutonium-237... 100
Plutonium-238.. 0.001
Plutonium-239... 0.001
Plutonium-240.. 0.001
Plutonium-241... 001
Plutonium-242.. 0001
Plutonium-243... 1,000
Plutonium-244.. 0.001L
Plutonium-245... 100
Americkim-237. 1,000
Americium-238 - 100
Americium-239. 1,000
Americium-240. 100
AMErCium-241.......cccccvvvvveererrerenn, 0001
Americkim-242m................. 0.001
Americium-242............ ... 10
AMETICIUM-243.......c.cveiieiiceeee e 0001

Region 1 Connecticut, Delaware, District of Columbia, Maine, Maryland, Massa-
chusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode

Island, and Vermont

Region II: Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina,
Puerto Rico, South Carolina, Tennessee, Virginia, Virgin Islands, and West

Virginia

Region II; Ittinols, Indiana, lowa, Michigan, Minnesota, Missouri, Ohio, and

Wisconsin.

Region IV: Arkansas, Colorado, Idaho, Kansas, Louisiana Montana, Nebraska,
New Mexico, North Dakota, Oklahoma South Dakota Texas, Utah, and

\Wyoming.
Region IV: Field Office............... S,

Region V: Alaska Arizona California Hawaii, Nevada Oregon, Washington, and

U.S. territories and possessions in the Pacific.

11. Part 20 is amended by adding and
reserving appendix E to §8§20.1001-
20.2401.

Appendix E to §§ 20.1001-20.2401
[Reserved]

12. Part 20 is amended by adding
appendix Fto §8 20.1001-20.2401 to read
as follows:

Appendix C to 8820.1001-20.2401
Quantitiesl of Licensed Material
Requiring Labeling—Continued

. B Quantity

Radionuclide (p0)
Americium-244m 100
Americium-244... 10
Americium-245... 1.000
Americium-246m 1,000
Americium-246... 1,000
Curium-238__ ... 100
Curium-240 0.1
Curium-241___ 1
Curium-242......... 0.01
Curium-243__ 0.001
Curium-244......... 0.001
Curium-245___ 0.001
Curium-246......... 0.001
Curium-247____ 0.001
Curium-248__ 0.001
Curium-249........ 1,000
Berkelium-245.... 100
Berkelium-246.... 100
Berkelium-247__ 0.001
Berkelium-249__ 0.1
Berkelium-250.... 10
Californium-244... 100
Californium-246.. 1
Califomium-248... 0.QL
Californium-249... 0.001
Californium-250... 0.001
Californium-251... 0.001
Californium-252... 0.001

Californium-253... 0.1
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Appendix C to §§820.1001-20.2401
Quantitiesl of Licensed Material
Requiring Labeling—Continued

i i Quantity
Radionuclide (0Ci)
Fermium-253........cocvevemreeeeens veene - 1
Fermium-254.... 10
Fermium-255 1
Fermium-257 R .o 0.01
Mendelevium-257 .. 10
Mendelevium-258. : .. 0.01
Any radionuclide other than alpha emit-
ting radionuclides not listed above, or
mixtures of beta emitters of unknown
MMPNSItINN....c.ooiieceees 001

1The quantities listed above were derived by
taking Vioth of the most restrictive AL listed in table
1, columns 1 and 2, of appendix B to §§20.1001-
20.2401 of this pari, rounding to the nearest factor
of 10, and arbitrarily constraining the values listed
between 0.001 and 1,000 wpCi. Values of 100 wpCi
have been assigned for radionuclides having a radio-
active half-life in excess of 10* years (except rheni-
um, 1000 wpCi) to take into account their low
specific activity.

Note: For purppses of §§20.1902(e), 20.1905(a),
and 20.2201(a) where there is involved a combina-
tion of radionuclides in known amounts, the limit for
the combination should be derived as follows: deter-
mine, for each radionuclide in the combination, the
ratio between the qHann_ty present in the combina-
tion and the limit otherwise established for the spe-
cific radionuclide when not in_combination. The sum
of such ratios for all radionuclides in the combination
may not exceed "1” (i.e., "unity”).

Californium-254... ) ) 0.001 . .
Any alpha emitting radionuclide not 10. Part 20 is amended by adding
listed above or mixtures of alpha appendix D to 8§ 20.1001-20.2401 to
emitters of unknown composition......... 0.001 N
Einsteinium-250 % read as follows:
Einsteinium-251 .
T o — o1 Appendix Dto §§20.1001-20.2401—
Einsteinium-254m.....__ _ United States Nuclear Regulatory
Einsteinium-254...___ oot  Commission Regional Offices
Fermium-252.........cooovves v 1
Address Telephone (24 hour)

PA 19406.

Atlanta GA 30323.

60137.
Arlington, TX 76011.

Y

USNRC, Region 1 475 Allendale Road, King of Prussia
USNRC, Region I, 101 Marietta Street, NW., Suite 2900,

USNRC, Region lll, 799 Roosevelt Road, Glen Ellyn, IL
USNRC, Region IV, 611 Ryan Ptaza Driva Suite 1000,

USNRC, Region 1V, Uranium Recovery Reid Office, 730
Simms Street, Suite 100a, Golden, CO 80401, Mail:

(215) 337-5000,
(FTS) 346-5000.

(404) 331-4503,
(FTS) 841-4503.

(708) 790-5500.
(FTS) 388-5500.
(817) 860-8100,
(FTS) 728-8100.

(303) 231-5800,
(FTS) 554-2805.

P.O. Box 25325, Denver, CO 80225.

Creek, CA 94596.

Appendix F to §§ 20.1001-20.2401—
Requirements for Low-Level-Waste
Transfer for Disposal at Land Disposal
Facilities and Manifests

/. Manifest

The shipment manifest shall contain the
name, address, and telephone number of the
person generating the waste. The manifest
shall also include the name, address, and
telephone number or die name and EPA
hazardous waste identification number of the

USNRC, Region V, 1450 Maria Lane, Suite 210, Walnut

(415)375-0200.

person transporting the waste to the land
disposal facility. The manifest must also
indicate as completely as practicable: a
physical description of the waste, the volume,
radionuclide identity and quantity, the total
radioactivity, and the principal chemical
form. The solidification agent must be
specified. Waste containing more than 0.1%
chelating agents by weight must be identified
and the weight percentage of the chelating
agent estimated. Wastes classified as Class
A, Class B, or Class C in § 61.55 of this
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chapter must be clearly identified as such in
the manifest. The total quantity of the
radionuclides 3H, 14C, "T ¢, and 1291 must be
shown. The manifest required by this
paragraph may be shipping papers used to
meet Department of Transportation or
Environmental Protection Agency regulations
orrequirements of the receiver, provided all
the required information is included. Copies
of manifests required by this section may be
legible carbon copies or legible photocopies.

. Certification -

The waste generator shall include in the
shipment manifest a certification that the
transported materials are properly classified,
described, packaged, marked, and labeled
and are in proper condition for transportation
according to the applicable regulations of the
Department of Transportation and the
Commission. An authorized representative of
the waste generator shall sign and date the
manifest.

Il Controland Tracking

A. Any generating licensee who transfers
radioactive waste to a land disposal facility
ora licensed waste collector shall comply
with the requirements inparagraphs A.1
through 8 of this section. Any generating
licensee who transfers waste to a licensed
waste processor who treats or repackages
waste shall comply with the requirements of
paragraphs A.4 through 8 of this section. A
licensee shall:

1 Prepare all wastes so that the waste is
classified according to § 61.55 of this chapter
and meets the waste characteristics
requirements in § 61.56 of this chapter,

2. Label each package of waste to identify
whether itis Class A waste. Class B waste, or
Class C waste, in accordance with § 61.55 of
this chapter;

3. Conduct a quality control program to
ensure compliance with 88 61.55 and 61.56 of
this chapter; the program must include
management evaluation of audits;

4. Prepare shipping manifests to meet the
requirements of sections 1and H of this
appendix;

5. Forward a copy of the manifest to the -
intended recipient, at the time of shipment, or
deliver to a collector at the time the waste is
collected, obtaining acknowledgment of
receipt in the form of a signed copy of the
manifest or equivalent documentation from
the collector;

6. Include one copy of the manifest with the
shipment;

7. Retain a copy of the manifest and
documentation of acknowledgment of receipt
as the record of transfer of licensed material
as required by parts 30, 40, and 70 of this
chapter; and

8. For any shipments or any part of a
shipment for which acknowledgment of
receipt has not been received within the
times set forth in this section, conduct an
investigation in accordance with paragraph E
of this appendix.

B. Any waste collector licensee who
handles only prepackaged waste shall:

1 Acknowledge receipt of the waste from
the generator within 1 week of receipt by
returning a signed copy of the manifest or
equivalent documentation;

. 56, No. 98 / Tuesday, May 21, 1991 / Rules and Regulations

2. Prepare a new manifest to reflect
consolidated shipments; the new manifest
shall serve as a listing or index for the
detailed generator manifests. Copies of the
generator manifests shall be a part of the new
manifest. The waste collector may prepare a
new manifest without attaching the generator
manifests, provided the new manifest
contains for each package the information
specified in section I of this appendix. The
collector licensee shall certify that nothing
has been done to the waste that would
invalidate the generator’s certification;

3. Forward a copy of the new manifest to
the land disposal facility operator at the time
of shipment;

4. Include the new manifest with the
shipment to the disposal site;

5. Retain a copy of the manifest and
documentation of acknowledgment of receipt
as the record of transfer of licensed material
as required by parts 30,40, and 70 of this
chapter, and retain information from
generator manifest until disposition is
authorized by the Commission; and

6. For any shipments or any part of a
shipment for which acknowledgment of
receipt is not received within the times set
forth in this section, conduct an investigation
in accordance with section in, E of this
appendix.

C. Any licensed waste processor who
treats or repackages wastes shall:

1. Acknowledge receipt of the waste from
the generator within 1 week of receipt by
returning a signed copy of the manifest or
equivalent documentation;

2. Prepare a new manifest that meets the
requirements of sections | and U of this
appendix. Preparation of the new manifest
reflects that the processor is responsible for
the waste;

3. Prepare all wastes so that the waste is
classified according to § 61.55 of this chapter
and meets the waste characteristics
requirements in § 61.56 of this chapter;

4. Label each package of waste to identify
whether itis Class A waste, Class B waste, or
Class C waste, in accordance with f § 61.55
and 61.57 of this chapter;

5. Conduct a quality control program to
ensure compliance with §8 61.55 and 61.56 of
this chapter. The program shall include
management evaluation of audits;

6. Forward a copy of the new manifest to
the disposal site operator or waste collector
at the time of shipment, or deliver to a
collector at the time the waste is collected,
obtaining acknowledgment of receipt in the
form of a signed copy of the manifest or
equivalent documentation by theé collector;

7. Include the new manifest with the
shipment;

8. Retain copies of original manifests and
new manifests and documentation of
acknowledgment of receipt as the record of
transfer of licensed material required by
parts 30, 40, and 70 of this chapter; and

9. For any shipment or part of a shipment
for which acknowledgment is not received
within the times set forth in this section,
conduct an investigation in accordance with
section ni. E of this appendix.

D. The land disposal facility operator shall:

%Acknowledge receipt of the waste within
1 week of receipt by returning a signed copy
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of the manifest or equivalent documentation
to the shipper. The shipper to be notified is
the licensee who last possessed the waste
and transferred the waste to the operator.
The returned copy of the manifest or
equivalent documentation shall indicate any
discrepancies between materials listed on the
manifest and materials received;

2. Maintain copies of all completed
manifests or equivalent documentation until
the Commission authorizes their disposition;
and

3. Notify the shipper (f.e., the generator, the
collector, or processor) and the Administrator
of the nearest Commission Regional Office
listed in appendix D to this part when any
shipment or part of a shipment has not
arrived within 60 days after the advance
manifest was received.

E. Any shipment or part of a shipment for
which acknowledgment is not received
within the times set forth in this section must:

1. Be investigated by the shipper if the
shipper has not received notification or
receipt within 20 days after transfer; and

2.Be traced and reported. The investigation
shall include tracing the shipment and filing a
report with the nearest Commission Regional
Office listed in appendix D to this part. Each
licensee who conducts a trace investigation
shall file a written report with the
appropriate NRC Regional Office within 2
weeks of completion of the investigation.

Conforming Amendments

The following amendments to other
parts of Chapter | of title 10 generally
update citations to 10 CFR part 20 that
are found in these other parts of the
NRC regulations. Two amendments are
particularly important as they go beyond
updating cross-reference citations. The
amendment to 10 CFR part 2 appendix C
to §§ 20.1001-20.2401 updates and
modifies the examples of the severity
levels associated with violations of 10
CFR part 20 (88 20.1001-202401). The
earlier version of the severity levels,
which is retained as Part 2, appendix C
for §8201-20601, will apply until
January 1,1993 or until the licensee
adopts the amendments to part 20 in this
final rule (88 20.1001-20.2401). Because
appendix Cis a policy statement of the
Commission, and not a regulation, the
Commission is issuing the amendments
to the Commission’s enforcement policy
in 10 CFR part 2, appendix C in final
form without public comment

The other important change in the
conforming amendments is the deletion
of “upon request” from § 19.13(b). This
has the effect of requiring annual dose
reports to all workers radier than only
upon a request by the worker. This
change conforms to the 1987 Federal
Radiation Guidance from the President.
The requirement to report doses to the
worker at least annually applies to
licensees adopting the amendments to
part 20 in this final rule (88 20.1001-
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20.2401) and will apply to all licensees
on January 1,1993.

PART 2—'RULES OF PRACTICE FOR
DOMESTIC LICENSING PROCEEDINGS

13. The authority citation for part 2
continues to read in part as follows:

Authority; Sec. 161,68 Stat 948, as
amended (42 US.C. 2201); sec. 201,88 Stat
1242, as amended (42 U.S.C. 5841) * * *,

14. In appendix C to 10 CFR part 2,
supplement 1V is amended by revising
the existing subject center heading and
by adding a new subject center heading
and paragraphs F through Jto read as
follows:

Appendix C—General Statement of
Policy and Procedure for NRC
Enforcement Actions

* * * * "t

Supplement IV—Severity Categories

Health Physics 10 CFR Part 20 (to
accompany §§20.1-20.601) 16
* * * *

Health Physics 10 CFR Part20 (to
accompany §820.1001-20"401) | *

F. Severity I—Violations Involving For
Example

1. Single radiation exposure of a worker in
excess of 25 rems total effective dose
equivalent, 75 rems to the lens of the eye, or
250 rads to the skin of the whole body, or to
the feet, ankles, hands or forearms, or to any
other organ or tissue;

2. Single radiation exposure of the embryo/
fetus of a declared pregnant woman in excess
of 2.5 rems total effective dose equivalent;

3. Single radiation exposure of a minor in
excess of 2.5 rems total effective dose
equivalent, 7.5 rems to the lens of the eye, or
25 rems to the skin of the whole body, or to
the feet, ankles, hands or forearms, or to any
other organ or tissue;

4. Annual exposure of a member of the
public in excess of 2.5 rems total effective
dose equivalent;

5. Release of radioactive material to an
unrestricted area at concentrations in excess
of 50 times the limits or members of the
public in table 2 of appendix B of 8S 20.1001-
20.2401 of 10 CFR part 20; or

6. Disposal of licensed material in
quantities or concentrations in excess of 10
times the limits of 10 CFR 20.2003.

G. Severity II—Violations Involving For
Example

1 Single radiation exposure of a worker in

excess of 10 rems total effective dose
equivalent, 30 rems to the lens of the eye, or
100 rems to the skin of the whole body, or to
the feet, ankles, hands or forearms, or to any
other organ or tissue;

16 Personnel overexposures and associated
violations, incurred dining a life-saving effort, will
be treated on a case-by-case basis.

IBa See footnote 15.

2. Single radiation exposure of the embryo/
fetus of a declared pregnant woman in excess
of 1.0 rem total effective dose equivalent;

3. Single radiation exposure of a minor in
excess of 1 rem total effective dose
equivalent; 3.0 rems to the lens of the eye, or
10 rems to the akin of the whole body, or to
the feet, ankles, hands or forearms, or to any
other organ or tissue;

4. Annual exposure of a member of the
public in excess of 0.5 rem total effective
dose equivalent;

5. Release of radioactive material to an
unrestricted area at concentrations in excess
of 10 times the limits for members of the
public in table 2 of appendix B to §§ 20.1001-
20.2401 of 10 CFR part 20;

6. Disposal of licensed material in
quantities or concentrations in excess of five
times the limits of 10 CFR 20.2003; or

7. Failure to make an immediate
notification as required by 10 CFR 20.2202

(a)(1) or (3)(2).
H. Severity llI—Violations Involving For
Example:

1. Single radiation exposture of a worker in
excess of 5 rems total effective dose
equivalent, 15 rems to the lens of the eye, or
50 rems to the skin of the whole body or to
the feet, ankles, hands or forearms, or to any
other organ or tissue;

2. Single radiation exposure of the embryo/
fetus of a declared pregnant woman in excess
of 0.5 rem total effective dose equivalent;

3. Single radiation exposure of a minor in
excess of 0.5 rem total effective dose
equivalent; 1.5 rems to the lens of the eye, or
5rems to the skin of the whole body, or to the
feet, ankles, hands or forearms, or to any
other organ or tissue;

4. Worker exposure above regulatory limits
when such exposure reflects a programmatic
(rather than an isolated) weakness in the
radiation control program;

5. Annual exposure of a member of the
public in excess of 0.1 rem total effective
dose equivalent (except when operation up to
0.5 rem a year has been approved by the
Commission under $ 20.1301(c));

6. Release of radioactive material to an
unrestricted area at concentrations in excess
of two times the effluent concentration limits
in table 2of appendix B to §§ 20.1001-20.2401
of 10 CFR part 20 (except when operation up
to 0.5 rem a year has been approved by the
Commission under 5 20.1301(c));

7. Failure to make a 24-hour notification
required by 10 CFR 20.2202(b) or an
immediate notification required by 10 CFR
20.2201(a)(1)(i);

8. Substantial potential for exposures or
releases in excess of the applicable limits in
10 CFR part 20 §§ 20.1001-20.2401 whether or
not such exposure or release occurs (e.g.,
operation of a radiation facility with a
nonfunctioning interlock system or entry into
high radiation areas, such as under reactor
vessels or in the vicinity of exposed
radiographic sources, without having
performed an adequate survey);

9. Improper disposal of licensed material
not covered in Severity Levels | or Il;

10. Release for unrestricted use of
contaminated or radioactive material or
equipment that poses a realistic potential for
exposure of the public to levels or doses
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exceeding the annual dose for limit for
members of the public, or that reflects a
programmatic (rather than an isolated)
weakness in the radiation control program;

11. Conduct of licensee activities by a
technically unqualified person; or

12. Significant failure to control licensed
material

1. Severity IV—Violations Involving For
Example:

1. Exposures ip excess of the limits of 10
CFR 20JL201, 20.1207, or 20.1208 not
constituting Severity Levell. ILor Il
violations;

2. Release of radioactive material to an
unrestricted area at concentrations in excess
of the limits for members of the public in
appendix B to 88 20.1001-20.2401 of 10 CFR
part 20 (except when operation up to 0.5 rem
a year has been approved by the Commission
under $20.1301(c));

3. A radiation dose rate in an unrestricted
or controlled area in excess of 0.002 rem in
any 1 hour (2 millirem/hour) or 50 millirems
in a year;

4. Failure to maintain and implement
radiation programs to keep radiation
exposures as low as is reasonably
achievable:

5. Doses to a member of the public in
excess of any EPA generally applicable
environmental radiation standards, such as
40 CFR part 190;

6. Failure to make the 30-day notification
required by 10 CFR 20.2201(a)(I)(ii) or
20.2203(a);

7. Failure to make a timely written report
as required by 10 CFR 20.2201(b), 20.2204, or
20.2206; or

8. Any other matter that has more than a
minor safety, health, or environmental
significance.’'

J. Severity V—Violations that are of a Minor
Safety, Health, or Environmental Significance
* * *

o * *

PART 19— NOTICES, INSTRUCTIONS,
AND REPORTS TO WORKERS;
INSPECTIONS

15. The authority citation for part 19
continues to read in part as follows:

Authority: Sec. 161, 68 Stat. 948, as
amended (42 U.S.C. 2201); sec, 201,88 Stat.
1242, as amended (42 U.S.C. 5841) * * VV

16. Section 19.3 is amended by
revising the definition for Restricted
area to read as follows:

8§19.3 Definitions.
* * * .* *

Restricted area means an area, access
to which is limited by the licensee for
the purpose of protecting individuals
against undue risks from exposure to
radiation and radioactive materials.
Restricted area does not include areas
used as residential quarters, but
separate rooms in a residential building
may t;e set apart as alestricted area.
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17*In § 19.13, paragraph (d) is
amended by changing the reference to
“120.405and § 20.408” to read “§ 20.405
and 120.408 or, for licensees
implementing the provisions of
8§ 20.1001-20.2401, 88 20.2202, 20.2203,
20.2204, or § 20.2206,” and by revising
paragraphs (b), (c), and (e} to read as
follows:

§19.13 Notifications and reports to
individuals.
* * * *

(b) Each licensee shall advise each
worker annually of the worker’s dose as
shown in records maintained by the
licensee pursuant to part 20 (§ 20.401
and §20.601 or, for licensees
implementing the provisions of
if 20.1001-202401, § 20.2106}. Prior to
January 1,1993 licensees operating
under 8§ 20.1-20.601 are required to
provide this information only upon
request of the worker.

(c) At the request of a worker formerly
engaged in licensed activities controlled
by the licensee, each licensee shall
furnish to the worker a report of the
worker’s exposure to radiation or
radioactive material for each year the
worker was required to be monitored
under either § 20.107 or § 20.202 or, for
licensees implementing the provisions of
88 20.1001-20.2401, under § 20.1502.
Such report shall be furnished within 30
days from the time the request is made,
or within 30 days after the exposure of
the individual has been determined by
the licensee, whichever is later. This
report shall cover the period erftime that
the worker’s activities involved
exposure to radiation from radioactive
materials licensed by the Commission
and shall include the date and locations
of licensed activities in which the
worker partici[:ated during this period.
* * off * *

(e)  Atthe request of a worker who is
terminating employment with the
licensee that involved exposure to
radiation or radioactive materials,
during the current calendar quarter or
the current year, each licensee shall
provide at termination to each such
worker, or to the worker’s designee* a
written report regarding the radiation
dose received by that worker from
operations of the licensee during the
current year or fraction thereof. If the
most recent individual monitoring
results are not available at that time, a
written estimate of the dose shall be
provided together with a clear
indication that this is an estimate.
Licensees required by 88 26.407-20.408
of f§20.1-20.601 to provide termination
reports and statistical summaries of
occupational doses to ke Commission
shall continue to provide these reports

until they adopt the provisions of
88 20.1001-20.2401, or until January 1,
1993.

PART 30—RULES OF GENERAL
APPLICABILITY TO DOMESTIC
LICENSING OF BYPRODUCT
MATERIAL

18. The authority citation for part 30
continues to read in part as follows:

Authority: Sec. 161, 68 Stat. 946, as
amended (42 U.S.C. 2201): sec. 201, 88 Stat
1242, as amended (42 U.S.C. 584) * * #.

19. In 8 30.35, paragraph (a) is
amended by revising the references to
“appendix C to 10 CFR part 20” and
“appendix C” to read “appendix C to
| §20.1-20.601 of 10 CFR part 20”;
paragraph (d) is amended by revising
the three references to “appendix C of
the part 20” to read “appendix C to
8§ 20.1-20.601 of 10 CFR part 20”; and
by adding a note at the end of the
section to read as follows:

§30.35 Financial assurance and
recordkeeping for decommissioning*
* * * * *

Note: Appendix C of §§ 20.1-20.601 of
10 CFR Part 20 applies for the purpose of
estimating decommissioning costs
regardless of whether the licensee
adopts 10 CFR 20.1001-20,2401 or
continues to use 10 CFR 20.1-20.601.

PART 31— GENERAL DOMESTIC
LICENSES FOR BYPRODUCT
MATERIAL

20. The authority citation for part 31
continues to read in part as follows:
Authority: Sec. 161,68 Stat. 948, as

amended (42 U.S.C. 2201), sec. 201, 88 Stat
1242, as amended (42 U.S.C. 5841} * * *,

§31.5 [Amended}

21. In § 31J(c)(10), the reference to
8§ 20.402 and 20.403” is revised to read
88 20.402 and 20.403 or, for licensees
implementing the provisions of
88 20.1001-20.2401, §8 20.1201 and
20.1202.”

§31.7 [Amended]

22. In §31.7(b), the reference to
"8 §20.402 and 20.403” is revised to read
“8820.402 and 20.403 or, for licensees
implementing the provisions of
88 20.1001-20.2401, 88 20.1201 and
20.1202.~

§31.10 [Amended!

23. In § 31.10(b)(1), the reference to
8 201301” is revised to read "8 20.301 or,
for licensees implementing the
provisions of 88 20,1001-20.2401,
820.1001.

24*In 8 31.10(b)(3) the reference to
“8820.301,20.402, and 20.403" is revised
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to read “88 20.301, 20.402, and 20.403 or,
for licensees implementing the
provisions of §8 20.1001-20.2401,

88 20.1001,20.1201, and 20.1202.”

§31.11 [Amended]

25. In 8 31.11(c)(5), the reference to
“820:301” is revised to read “8 20.301 or,
for licensees implementing the
provisions of 88 20.1001-20.2401,

8 20.1001.”

26. In 8 31.11(f), the reference to
88 20.301, 20.402, and 20.403" is revised
to read “8S 20.301, 20.402, and 20.403 or,
for licensees implementing the
provisions of 88 20.1001-20.2401,
8820.1001, 20.1201, and 20.1202.”

PART 32— SPECIFIC DOMESTIC
LICENSES TO MANUFACTURE OR
TRANSFER CERTAIN ITEMS
CONTAINING BYPRODUCT MATERIAL

27. The authority citation for part 32
continues to read in part as follows:

Authority: Sec. 161, 68 Stat 948, as
amended (42 U.S.C. 2201), sec. 201, 88 Stat.
1242, as amended (42 U.S.C. 5841) * * *

28. In 8 32.51, paragraphs (a)(2)(ii) and
(c) are revised to read as follows:

§32.51 Byproduct material contained in
devices for use under 8 31.5; requirements
for license to manufacture, or Initially
transfer.

* * 'k

Eg; * * %

(ii) Under ordinary conditions of
handling, storage, and use of the device,
the byproduct material contained in the
device will not be released or
inadvertently removed from the device,
and it is unlikely that any person will
receive in any period of 1 calendar
quarter a dose in excess of 10 percent of
the limits specified in the table in
8 20.101(a) of this chapter or, for
licensees implementing the provisions of
88 20.1001-20.2401 of this chapter, will
receive in 1 year a dose hi excess of 10
percent of die annual limits specified in
8 20.1201(a) of this chapter, and
* * » * ¢

(©) In the event the applicant desires
that the general licensee under 8 31.5 of
this chapter, or under equivalent
regulations of an Agreement State, be
authorized to install the device, collect
the sample to be analyzed by a specific
licensee for leakage of radioactive
material, service the device, test the on-
off mechanism and indicator, or remove
the device from installation, the
applicant shall include in the application
written instructions to be followed by
the general licensee, estimated calendar
quarter doses associated with such
activity or activities, and the bases for
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these estimates. The submitted ,
information must demonstrate that
performance of this activity or activities
by an individual untrained in
radiological protection, in addition to
other handling, storage, and use of
devices under the general license, is
unlikely to cause that individual to
receive in a calendar quarter a dose in
excess of 10 percent of the limits in

§ 20.101(a) of this chapter or, for
licensees implementing the provisions of
| 820.1001-20.2401 of this chapter, a
dose in excess of 10 percent of the
annual limits specified in § 20.1201(a) of
this chapter.

§32.61 [Amended]

29. In § 32.61(d), the reference to
“8§20.203(a)” isrcvised to read
“8§ 20.203(a) or, for licensees
implementing the provisions of
8§ 20.1001-20.2401, § 20.1901(a),”

§32.71 [Amended]

30. In 8 32.71(c)(2), the reference to
"8 20.203(a)(1)” is revised to read
8§ 20.203(a)(1) or, for licensees
implementing the provisions of
8§ 20.1001-20.2401, § 20.1901(a).”

31. In § 32.71(e), the reference to
“8§20.301” is revised to read “§20.301 or,
for licensees implementing the
provisions of §§ 20.1001-20.2401,

§ 20.2001."

PART 34— LICENSES FOR
RADIOGRAPHY AND RADIATION
SAFETY REQUIREMENTS FOR
RADIOGRAPHIC OPERATIONS

32. The authority citation for part 34
continues to read in part as follows:
Authority: Sec. 161,68 Stat 948, as
42

amended (42 U.S.C. 2201); sec. 201, 88 Stat
1242, as amended (42 U.S.C. 5841) * * *,

§34.29 [Amended]

33. In §34.29(a), the reference to
"8 20.203(c) (2)(ii), (2)(iii), or (4)" is
revised to read *§ 20.203(c) (2)(ii),
(2)(iii), or (4) or, for licensees
implementing the provisions of
§§ 20.1001-20.2401, § 20.1601 (a)(2),

@), or (b).”
§34.41 [Amended]

34. In § 34.41, the reference to
*§20.203(c)(2)” Is revised to read
”§20.203(c)(2) or, for licensees
implementing the provisions of
8§ 20.1001-20.2401, § 20.1601 (a)(1),
@), or ()(3)."

§34.42 [Amended]

35. In § 34.42, the reference to
§ 20"204(c)” is revised to read
”§ 20.204(c) or, for licensees
implementing the provisions of
§§ 20.1001-20"401, § 20.1903” and the

reference to “§ 20.203 (b) and (c)(1)” i8
revised to read ”§ 20.203 (b) and (c)(1)
or, for licensees implementing the
provisions of §8 20.1001-20.2401,
§20.1902 (a) and (b).”

PART 35—MEDICAL USE OF
BYPRODUCT MATERIAL

36. The authority citation for part 35
continues to read as follows:

Authority: Sec. 161,68 Stat 948, as
amended (42 U.S.C. 2201), sec. 201, 68 Stat.
1242, as amended (42 U.S.C. 5841) * % *, .

§35.92 [Amended]

37. In §35.92, the introductory text of
paragraph (a) is amended by revising
the reference to “§20.301” to read
8§ 20.301 or, for licensees implementing
the provisions of §8§ 20.1001-20.2401,
§20.2001.”

§35.315 [Amended]

38. In §35.315(a)(8), the reference to
“§ 20.401(c)(1)" is revised to read
*§ 20.401(c)(1) of this chapter or, for
licensees implementing the provisions of
§§20.1001-20.2401, § 20.2106(a) of this
chapter."

835.415 [Amended]

39. In § 35.415(a)(1), the reference to
*§20.105(b)” is revised to read
8§ 20.105(b) or, for licensees
implementing the provisions of
§§ 20.1001-20.2401, § 20.1301(a).”

§35.630 [Amended]

40. In § 35.630 (a)(1) and (a)(2), the
reference to “National Bureau of
Standards” is revised to read: “National
Institute of Standards and Technology.”

§35641 [Amended]

41. In § 35.641(a)(2)(i), the réference to
“820.101” is revised to read “§ 20.101 or,
for licensees implementing the
provisions of §8§20.1001-20.2401,
§20.1201.”

42. In § 35.641(a)(2)(ii), the reference
to “§20.105(b)” is revised to read
8§ 20.105(b) or, for licensees
implementing the provisions of
§§20.1001-20.2401, § 20.1301.”

43. In § 35.641(b)(2), the reference to
“820.501” is revised to read “8§2Q.501 or,
for licensees implementingthe
provisions of §§ 20.1001-20.2401,

§ 20.1301.”

835.643 [Amended]

44. In § 35.643, the introductory text of
paragraph (a) is amended by revising
the reference to “§20.105(b)” to read
“8§20.105(b) or, for licensees
implementing the provisions of
§§20.1001—20.2401, § 20,1301.”

45. In § 35.643(a)(1), the reference to
“§ 20.105(b)” is revised to read
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8§ 20.105(b) of this chapter or, for
licensees implementing the provisions of
8§ 20.1001-20.2401, § 20.1301(c) of this
chapter.”

46. In § 35.643(b), the reference to
“§20.205(a)” is revised to read
8§ 20.205(a) or, for licensees
implementing the provisions of
88 20.1001-20.2401, § 20.1301(c)”; and
the reference to “8 20.105(b)” is revised
to read “8 20.105(b) of this chapter or,
for licensees implementing the
provisions of 88§ 20.1001-20.2401,
§20.1301(a) of this chapter."

PART 39— LICENSES AND RADIATION
SAFETY REQUIREMENTS FOR WELL
LOGGING

47. The authority citation for part 39
continues to read in part as follows:
Authority: Sec. 161, 68 Stat 948, as

amended (42 U.S.C. 2201), sec. 201,88 Stat
1242, as amended (42 US.C.5841) * . *

839.15 [Amended]

48. In §39.15(a)(5)(iii)(B), the reference
to “§20.203” is revised to read “§ 20.203
or, for licensees implementing the
provisions of 8§ 20.1001-20.2401,
§20.1901(a).”

8§39.31 [Amended]

49. In §39.31(a)(1), the reference to
“§20.203” is revised to read “§20.203 or,
for licensees implementing the
provisions of §820.1001-20.2401,
§20.1901(a)."

50. In §39.31(a)(2), the reference to
“8§20.203” is revised to read “§20.203 or,
for licensees implementing the
provisions of §8§20.1001-20.2401,
§20.1901(a).”

839.77 [Amended]

51. In §39.77(b), the reference to
“8§ 20.402,20.403, and 20.405” is revised
to read “88 20.402,20.403, and 20.405 or,
for licensees implementing the
provisions Of 88 20.1001-20.2401,
§820.2201, 20.2202, and 20.2203.”

PART 40—DOMESTIC LICENSING OF
SOURCE MATERIAL

52. The authority citation for part 40
continues to read in part as follows:
Authority: Sec. 161,68 Stat 948 as

amended (42 U.S.C. 2201). sec. 201,88 Stat
1242, as amended (42 U.S.C. 5841) * * V

53. Section 840.34 is amended by
revising paragraph (a)(2) to read as
follows:

840.34? Special requirementsfor Issuance
of specific licensee.

a * * *
éZg The applicant submits sufficient
information relating to the design.



Federal Register / Vol

manufacture, prototype testing, quality
control procedures, labeling or marking,
proposed uses, and potential hazards of
the industrial product or device to
provide reasonable assurance that
possession, use, or transfer of the
depleted uranium in thé product or
device is not likely to cause any
individual to receive in any period of 1
calendar quarter a radiation dose in
excess of 10 percent of the limits
specified in 120.101(a) of this chapter,
or, for licensees implementing the
provisions of §§20.1001-20.2401 of this
chapter, cause any individual to receive
in 1year a radiation dosé in excess of 10
percent of the annual limits specified in
§20.2101(a) of this chapter; and

Appendix A to Part 40— [Amended]

54. In the first paragraph of the
Introduction to appendix A, the
reference to “820.1(c)” is revised to read
""§20.1(c), or, for licensees implementing
the provisions of 88§20.1001-20.2401,
§20.1003;”

PART 50—DOMESTIC LICENSING OF
PRODUCTION AND UTILIZATION
FACILITIES

55. The authority citation for part 50
continues to read in part as follows;

Authority: Sec. 161, 68 Stat. 948, as
amended (42U.S.C. 2201); sec. 201, 83stat.
1282, as amended (42U.S.c. 5841) * = \

56. In §50.34, paragraph (f)(2)(viii) is
revised to read as follows;

850.34 Contents of applications; technical
information.

ft* * *

(2) * kK

(viii)
obtain and analyze samples from the
reactor coolant system and containment
that may contain T1D-14844 source term
radioactive materials without radiation
exposures to any individual exceeding 5
rems to the whole body or 75 rems to the
extremities or, for licensees
implementing the provisions of
§820.1001-20.2401 of this chapter, 5
rems to the whole body or 50 rems to the
extremities. Materials to be analyzed
and quantified include certain
radionuclides that are indicators of the
degree of core damage (e.g., noble gases,
iodines and cesiums, and nonvolatile
isotopes), hydrogen in the containment
atmosphere, dissolved gases, chloride,
and boron concentrations. (11.B.3)
V V * * *

57. In §50.363, the introductory text of
paragraph (a) is amended by revising
the reference to “820.106” to read

Provide a capability to promptly
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’§20.106 or, for licensees implementing
the provisions of §§20.1001-20.2401,;
§20.1301” and paragraph (b) is revised
to read as follows;

§50.36a Technical specifications on

effluents from nuclear power reactors.

cA v A A A

(b) In establishing and implementing
the operating procedures described in
paragraph (a) of this section, the
licensee shall be guided by the following
considerations: Experience with the
design, construction, and operation of
nuclear power reactors indicates that
compliance with the technical
specifications described in this section
will keep average annual releases of
radioactive material in effluents and
their resultant committed effective dose
equivalents at small percentages of the
dose limits specified in this chapter
(8 20.106 or, for licensees implementing
the provisions of §820.1001-20.2401,
20.1301) and in the operating license. At
the same time, the licensee is permitted
the flexibility of operation, compatible
with considerations of health and safety,
to assuré that the public is provided a
dependable source of power even under
unusual operating conditions which may
temporarily result in releases higher
than such small percentages, but still
within the dose values specified in
§20.1301 of this chapter and in the
operating license. It is expected that in
using this operational flexibility under
unusual operating conditions, the
licensee will exert its best efforts to
keep levels of radioactive material in
effluents as low as is reasonably
achievable. The guides set out in
appendix | provide numerical guidance
on limiting conditions for operation for
light-water-cooled nuclear power
reactors to meet the requirement that
radioactive materials in effluents
released to unrestricted areas be kept as
low as is reasonably achievable.

58. In 850.72 in paragraph (a).
Footnote 1, the reference to “8§ 20.205,
820.403, 50.36, and 73.71” is revised to
read ”8§820.205,20.403 or, for licensees
implementing the provisions of
8820.1001-20.2401, 88§20.1906, 20.2202,
50.36, and 73.71” and paragraph
(b)(2)(iv) is revised to read as follows;

8§50.72 Immediate notification
requirements for operating nuclear power
reactors.
* * 7* e o o .#

(b) * * X

(2) * ok *

(iv)(A) Any airborne radioactive
release that, when averaged over a time
period of 1 hour, results in
concentrations in unrestricted area that
exceed 2 times the applicable
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concentration limits specified in
appendix B to §§20.1-20.601, table II,
column 1 of part 20 of this chapter or, for
licensees implementing the provisions of
§820.1001-20.2401 of this chapter, 20
times the applicable concentration
specified in appendix B to 8820.1001-
20.2401, table 2, column 1, of part 20 of
this chapter.;

(B) Any liquid effluent release that,
when averaged over a time period of 1
hour, exceeds 2 times the limiting
combined concentration limits in
appendix B to §820.1-20.601, table I,
column 2 (see note 1 to appendix B to
8§ 20.1-20.601), or, for licensees
implementing the provisions, of
§§20.1001-20.2401 of this chapter,
exceeds 20 times the applicable
concentration specified in appendix B to
8§ 20.1001-20.2401, table 2, column 2, of
part 20 of this chapter, at die point of
entry into the receiving waters (i.e.,
unrestricted area) for all radionuclides
except tritium and dissolved noble
gases. (Immediate notifications made
under this paragraph also satisfy the
requirements of paragraphs (a)(2) and
(b)(2) of §20.403 of this chapter, or, for
licensees implementing the provisions of
§§20.1001-20.2401, §20.2202 of this
chapter.)

59.  In 850.73, paragraphs (a)(2)(viii)
and (a)(2)(ix) are revised to read as
follows:

850.73 Licensee event report system.
a * * %

(2) * * *

(viii)(A) Any airborne radioactivity
release that, when averaged over a time
period of 1 hour, resulted in airborne
radionuclide concentrations in an
unrestricted area that exceeded 2 times
the applicable concentration limits
specified in appendix Bto 88 20.1-
20.601, table n, column 1, of part 20 of
this chapter or, for licensees
implementing the provisions of
§820.1001-20.2401 of this chapter,
exceeded 20 times the applicable
concentration limits specified in
appendix B to §§20.1001-20.2401, table
2, column 1 of part 20 of this chapter.

(B) Any liquid effluent release that,
when averaged over a time period of 1
hour, exceeded 2 times the limiting
combined concentration limits in
appendix B to 88 20.1-20.601, table I,
column 2 (see note 1 to appendix B to
§820.1-20.601), or, for licensees
implementing the provisions of
§§20.1001-20.2401 of this chapter,
exceeds 20 times.the applicable
concentration specified in appendix B to
§§20.1001-20.2401, table 2, column 2, of
part 20 of this chapter at the point of
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entry into ithe receiving waters (i.*.,
unrestricted area)for all radionaclideB
excepttritium and dissolved noble
gases.

(ix)  Repartssubmitted to the
Commission in accordance with
paragraph (aX2)(viH) trfthis section ails©
meetthe affluent release reporting
requirements of §20.405(a)(5) of this
chapter, or, lor licensees implemeriting
the provisions of 8§ 20.1001-20.2401,

8 20.1203f(a1§5) offthis chapter.
¢ =

PART 61— LICENSING
REQUIREMENTS FORLAND
DISPOSALOF RADIOACTIVE WASTE

60. The authority citation forpart,61
continues jtoread in parias follows:
Authority: Sec. 181,68 Start.-948, as

amended (42 U.S.C. 2201); sec. 201, 08 Stat.
1242, as-amended (42 Ui>:C. S841) * * *,

861.52 (Amended)

61. In § 61.52(a)(6), the reference to
“§20.105" isrevised to read “§ 20.105,
of, for licensees implementing the
provisions of §§20.1001-20.2401,

§8 20.301 and 20.302.“

Federal Register / Vol.

PART 79— DOMESTIC LICENSING OF
SPECIAL NUCLEAR MATERIAL

62.  The authority citation farpari 70
continues to read inpart as follows;

Authority: Sec. 161, 68 Stat 948, as
amended (42 U.S.C. 2201); sec. 201, 88 Stat.
1242, as amended (42 US.C. 5841) * * V

Section 70.31 is also issued under sea 57d,
Pub.L. 93-377, 86 Stat 475 (42 U.S.C, 2077).
Sections 70.36 anri-70.44afeo issued under
sec.184.68Stat. 954,as amended f42 U.S.C.
2234).Section TOM also issued-under sec».
186,587, *8 Stat. «35 (4213.SJC. 2238, 2237).
Section 70.62 also issued undersea 106, 68
Stat. 939, asamended j(42 U.S.C. 2188).

Forthe purposes of sec..223,68 Stat. 958, as
amended, (42 liSJC. 2273), §§70.3, 70d9(q),
70.21(c), 7022 (a), (b),(dHk;), 7024 (ft) and
(b), 70.32(80 X33 (5), and 16),jd), and ft), 70.36,
70."39(b) and Id), 70.41(a), 70.42 (a) and (c),
70.66, 76.57 (b),'(c), aftd {(d), 70:58 (a)-(gl(3),
and (H“-X) -are issued undersea 101b, 68 Stat
948, as amended (42 U ST . 220*{bfl; §§ 707,
70.20a (a) and (d), 7020b (c) and (e), 70.2"(cl).
7024(b). 70.32(a)(6), (q), (d),i(a), and (g),7026,
70.5117(cHg), 70.56,,70J57((b) and (d),/70.58(a)-
(9)(3) and (h)-(j) are issued under sea IBli, .68
Stat. 949, as amended (42 XJSjC. 2201(11); and
§§70.5, 70.9, 70.20b (d) and (ft), 70.38,70.51(b)
and . 70:52.7623,70.54, 7025,70:58(g)(4),
(fc)and (1), 70.39, and 70.80(b) and'(C) are
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issuedunder sea 1610. 68Stet 950, as
amended (42 U.S.C. 2201(e)).

63. In §70.25, paragraph (a) is
amended by revising the references to
“appendix C to 10 CFRpart'20” and
“appendix C"to lead "appendix Cto
§§20.1-20.601 of10 CFR part 20";
paragraph (d) is amended by revising
the two references to “appendix C of
part 20* to read “appendix Cto 8§ 20.1-
20.601 of 30 CFRpart 20”;and by adding
a noteto the end ctfthe section toread
as follows:

§7025 Financial assurance and
recordkeeping ler decommissioning.
* * * * dc

[Note: Appendix C of §§ 20.1-20.601 d 10
CFR part 20 applies lor the purpose of
estimating decommissioning costs regardless
of whether the licensee adopts 10 CFR
20.1001-20.2401 or continues to use 10 CFR
20.1-20.601.]

Dated atRockvifie, Maryland, this 2dday
of April 1991.

jFor the NuclearRegulatory Commission.
Samuel ). Chilk,

Secretary ofthe Commission.
[FRDoc. «1-8162 Filed 5-20-91; 8:45 am]
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