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ABSTRACT

This document, NUREG-1736, “Consolidated Guidance: 10 CFR Part 20 — Standards for
Protection Against Radiation,” consolidates guidance into a single comprehensive source by
reference to numerous guidance documents. It complements the NUREG-1556 series,
“Consolidated Guidance about Materials Licenses.” Since Part 20 applies to all NRC licensees,
in varying degrees, it extends beyond the materials scope of NUREG-1556. Each section in this
document provides the following:

* A statement of the requirement (reflecting revisions published in the Federal Register through
October 13, 1999);

» A discussion of the requirement;

« A statement of the requirement’s applicability;

« A guidance statement;

+ A list of existing regulatory guidance (Regulatory Guides, NUREG reports);

» A list of existing implementation guidance (Information Notices, health physics positions,

Part 20 questions and answers, etc.).

NUREG-1736, “Consolidated Guidance: 10 CFR Part 20 — Standards for Protection Against
Radiation,” also identifies prior guidance that is now outdated and in some cases subject to
withdrawal or revision.
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FOREWORD

The United States Nuclear Regulatory Commission (NRC) has produced a series of technical
reports (NUREG-1556 series, “Consolidated Guidance About Materials Licenses”) providing
program-specific guidance. These reports (the series contains 20 volumes) are intended to
facilitate the processes of license application, NRC review of applications, renewal of licenses,
and NRC inspection of licenses. This series of reports also provides a comprehensive source of
reference information, about materials regulation, for those involved in various aspects of
licensed materials utilization. NRC expects that persons preparing applications for materials
licensure will reference appropriate volumes of this series, to facilitate the licensing process.

This document, NUREG-1736, “Consolidated Guidance: 10 CFR Part 20 — Standards for
Protection Against Radiation,” consolidates numerous guidance documents into a single,
comprehensive source. It complements the NUREG-1556 series. Since Part 20 applies to all
NRC licensees, in varying degrees, the applicability of this document extends beyond the
materials scope of the NUREG-1556 series. This document is intended for use by applicants,
licensees, Part 76 certificate holders, NRC license reviewers and inspectors, and other NRC
personnel. It combines references to the guidance for applicants and licensees previously found
in various Regulatory Guides, NUREG reports, Information Notices, etc.

Each section provides the following:
+ A statement of the requirement (reflecting revisions published in the Federal Register
through October 13, 1999);

A discussion of the requirement;

« A statement of the requirement’s applicability;

« A guidance statement;
» A list of existing regulatory guidance (Regulatory Guides, NUREG reports);

« A list of existing implementation guidance (Information Notices, health physics positions,
Part 20 questions and answers, etc.).

This document also identifies prior guidance that is now outdated and superseded by the
guidance listed herein.

Part 20 was revised in its entirety in 1991, including a renumbering of sections. Some of the
existing regulatory guidance and existing implementation guidance listed in this document was
produced prior to 1991 and refers to sections in the earlier version of Part 20. The sections of the
current Part 20 to which such guidance applies should be apparent from the sections of this
document in which such guidance is listed. However, a technical report is available that provides
conversions of prior version section numbers to current version section numbers, along with
comparison of contents. It is NUREG-1446, “Standards for Protection Against

Radiation-10 CFR Part 20: A comparison of the Existing and Revised Rules,” and it is available
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electronically on the NRC’s web site, <http://www.nrc.gov> in the Reference section, Technical
Reports.

A team of NRC staff from Headquarters and Regional Offices developed this document. This
team drew upon their collective experience in radiation safety for creating this guidance
document. A representative of NRC’s Office of the General Counsel provided a legal
perspective.

This document represents a step in the transition from the current paper-based process to the new
electronic process. This document is available on the NRC's web site at the following address:
<http://www.nre gov/INRC/NUREGS/indexnum. html#_1_3>,

NUREG-1736, “Consolidated Guidance: 10 CFR Part 20 - Standards for Protection Against

Radiation,” dated October 2001, is not a substitute for NRC regulations, and compliance is not
required.

. __\\\ Py . ' -J l- //,.
/..///7/7/// ,/x// e .

Donald A. Cool, Director

Division of Industrial and Medical Nuclear Safety

Office of Nuclear Material Safety and Safeguards
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ABBREVIATIONS

AEA
AEC
ALARA
ALI
ANSI
APF
bkg
BPR
Bq
CDE
CEDE
CFR
Ci

CImn
cpm
DAC
DDE
DOE
DOELAP
DOP
DOT
DPW
EDO
EIS
EPA
FDA

GPO

Atomic Energy Act of 1954, as amended
United States Atomic Energy Commission

as low as is reasonably achievable

annual limit on intake

American National Standards Institute

assigned protection factor

background

business process redesign

Becquerel

committed dose equivalent

committed effective dose equivalent

Code of Federal Regulations

Curie

centimeters

counts per minute

derived air concentration

deep-dose equivalent

United States Department of Energy
Department of Energy Laboratory Accreditation Program
dioctyl pthalate

United States Department of Transportation
declared pregnant woman

Executive Director for Operations, United States Nuclear Regulatory Commission
Environmental Impact Statement

United States Environmental Protection Agency
United States Food and Drug Administration
giga (10%), a prefix

Geiger-Mueller

gram

Government Printing Office
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ABBREVIATIONS

Gy
HEPA
HPPOS

HRA
ICRP
ISFI

IN

k

LDE
LSA
LTP
MARSSIM
mg

mGy
MMR
mR
mrem/yr
MSaA
MSHA
mSv
NARM
NCRP
ND
NESHAPS
NIOSH
NIST
NMSS
NOED
NORM
NOV

NUREG-1736

Gray

high efficiency particulate (air)

NUREG/CR-5569, ORNL/TM-12067, Rev. 1, “Health Physics Positions

Database™

high radiation area

International Commission on Radiological Protection
independent spent fuel storage installation

Information Notice

kilo (10%), a prefix

lens-dose equivalent

low specific activity

license termination plan

multi-agency radiation survey and site investigation manual
milligrams

milligray

mask mounted regulator

milliroentgen

millirem(s) per year

Mine Safety Appliance Company

Mine Safety and Health Administration

millisievert

naturally occurring and accelerator-produced radioactive material
National Council on Radiation Protection and Measurements
not determined

National Environmental Standards for Hazardous Air Pollutants
National Institute for Occupational Safety and Heaith
National Institute of Standards and Technology

Office of Nuclear Materials Safety and Safeguards

notice of enforcement discretion

naturally occurring radioactive material

notice of violation
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NR
NRC
NVLAP
OMB
OSHA
PAPR
PSE
PWR
Q&A
QA
QLFT
QNFT

RG
RQ
RSO
SAR
SCBA
SDE
SDMP
ST

SSD
std
STP
Sv
TAR
TEDE
TI
TLD
TODE

ABBREVIATIONS

not recorded

United States Nuclear Regulatory Commission
National Voluntary Laboratory Accreditation Program
Office of Management and Budget

Occupational Safety and Health Administration
powered air purifying respirator

planned special exposure

pressurized water reactor

NUREG/CR-6204, “Questions and Answers Based on Revised 10 CFR Part 20"
quality acfurance

qualitative fit test

quantitative fit test

Roentgen

Regulatory Guide

reportable quantities

radiation safety officer

supplied-air respirator

self-contained breathing apparatus

shallow-dose equivalent

Site Decommissioning Management Plan

International System of Units (abbreviated SI from the French Le Systeme
Internationale d'Unites)

sealed source and device

standard

Ofﬁce of State and Tribal Programs
Sievert

technical assistance request

total effective dose equivalent
transportation index
thermoluminescent dosimeters

total organ dose equivalent
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ABBREVIATIONS

VHRA very high radiation area
WL working level
WLM working level month
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USING THE INTERNET TO OBTAIN COPIES OF NRC
DOCUMENTS AND OTHER INFORMATION

In an effort to make NRC documents and information readily available to licensees and the
general public, NRC is placing documents and information on its internet web site.

Many of the reference sections of this NUREG refer to a world wide web address on the internet
(e.g..<http://www.nrc.gov>). Applicants and licensees who have internet access may use the
referenced address to find more information on a topic, the referenced document, or information
on obtaining the referenced document.

To access the referenced site, type the address into the location box of the internet browser
software and press the [enter] key. Sometimes the given address does not go directly to the
necessary page; however, the addressed page will have links to the information referenced in this
NUREG. Generally, links appear either as blue text or as a picture in the document. To use a
link, place the pointer on the blue text or picture. The pointer will change from an arrow to a
hand with the index finger extended. By double-clicking the mouse on the blue text or picture,
the internet browser will go to the selected page. For example, if you wanted to review the
definitions in 10 CFR Part 20, type <http://www.nrc.gov> in the location box of your browser
and press the [enter] key. After the NRC home page comes up, place the pointer on the reference
library icon. The arrow will change to a hand with the index finger extended. Double-click the
pointing device button. Next, place the pointer on the blue text, “Title 10 of the Code of Federal
Regulations,” and double-click the mouse. Place the pointer on the blue text “20” and double-
click. Finally, place the pointer on the blue text “Definitions” and double-click.

There are two documents that are referenced repeatedly in Implementing Guidance lists for the
various chapters. One is NUREG/CR-6204, “Questions and Answers Based on Revised

10 CFR Part 20,” published in May, 1994. References from this publication are abbreviated as
“Q&A." The other is NUREG/CR-5569, Rev. 1, “Health Physics Positions Data Base,”
published in February, 1994. References from this publication are abbreviated as “HPPOS.”
Both references are available at the above web site, in the “Radiation Protection and Emergency
Response™ section.

xvii NUREG-1736



1 PURPOSE OF REPORT

This report consolidates numerous guidance documents relating to 10 CFR Part 20, “Standards
for Protection Against Radiation,” into a single, comprehensive source by reference to numerous
guidance documents. NUREG-1736, “Consolidated Guidance: 10 CFR Part 20 — Standards for
Protection Against Radiation,” applies to all NRC licensees, in varying degrees. The report, once
published in final form, is intended for use by applicants, licensees, NRC license reviewers and
inspectors, and other NRC personnel.

The format within this document, for each section in Part 20, is as follows:

+ A statement of the requirement (reflecting revisions published in the Federal Register through
October 13, 1999);

» A discussion of the requirement;

+ A statement of its applicability;

* A guidance statement;

= A list of existing regulatory guidance (Regulatory Guides, NUREG reports);

* A list of existing implementation guidance (Information Notices, health physics positions,
Part 20 questions and answers, etc.).

In this document, “dose” or “radiation dose” means absorbed dose, dose equivalent, effective
dose equivalent, committed dose equivalent, committed effective dose equivalent, or total
effective dose equivalent. These terms are defined in Part 20. Rem and its SI equivalent Sievert
(1 rem = 0.01 Sievert (Sv)) are used to describe units of radiation exposure or dose. This is
because Part 20 sets dose limits in terms of rem, not rad or roentgen.

Part 20 was revised in its entirety in 1991, including a renumbering of sections. Some of the
existing regulatory guidance and existing implementation guidance listed in this document was
produced prior to 1991 and refers to sections in the earlier version of Part 20. The sections of the
current Part 20 to which such guidance applies should be apparent from the sections of this
document in which such guidance is listed. However, a technical report is available that provides
conversions of prior version section numbers to current version section numbers, along with
comparison of contents. It is NUREG-1446, “Standards for Protection Against

Radiation-10 CFR Part 20: A comparison of the Existing and Revised Rules,” and it is available
electronically on the NRC's web site, <http://www.nrc.gov> in the Reference section, Technical

Reports.
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2 AGREEMENT STATES

Certain states, called Agreement States (see Figure 2.1), have entered into agreements with NRC
that give them the authority to license and to inspect byproduct, source, or special nuclear
materials used or possessed within their borders. Agreement State licensees with specific
questions on guidance referenced in this NUREG should contact the responsible officials in their
Agreement State. Agreement State contacts are listed on the Office of State and Tribal
Programs’ web site at <http://www. hsrd.ornl.gov/nre/home.html>.

In general, NRC’s materials licensees who wish to conduct operations at temporary job sites in
an Agreement State should contact that State’s radiation control program office for information
about State regulations. To ensure compliance with Agreement State reciprocity requirements, a
licensee should request authorization well in advance of scheduled use.

In the special situation of work at Federally-controlled sites in Agreement States, it is necessary
to know the jurisdictional status of the land to determine whether NRC or the Agreement State
has regulatory authority. NRC has regulatory authority over land determined to be “exclusive
Federal jurisdiction,” while the Agreement State has jurisdiction over non-exciusive Federal
jurisdiction land. Licensees are responsible for finding out, in advance, the jurisdictional status
of the specific areas where they plan to conduct licensed operations. NRC recommends that
licensees ask their local contact for the Federal Agency controlling the site (e.g., contract officer,
base environmental health officer, district office staff member) to help determine the
jurisdictional status of the land and to provide the information in writing, so that licensees can
comply with NRC or Agreement State regulatory requirements, as appropriate. Additional
guidance on determining jurisdictional status is found in the All Agreement States Letters, SP-
96-022, dated February 16, 1996, and STP-01-010, dated February 2, 2001, which are available
from NRC upon request.

Table 2.1 provides a quick way to determine which Agency has regulatory authority.

Table 2.1 Who Regulates the Activity?
Applicant and Proposed Location of Work Regulatory Agency

regeral Agency, regaraiess or jocation (except ., unider most HRE
circumstances, Department of Energy [DOE] and its prime
contractors are exemnpt from licensing [e.g.. 10 CFR 30,12, 40,11,
70,117

Non-Federal entity in non-Agreement State, U.S. territory, or NRC
possession

Non-Federal entity in Agreement State at non-Federally controlled Agreement State
site

Non-Federal entity in Agreement State at Federally-controlled site Agreement State
not subject to exclusive Federal jurisdiction

Non-Federal entity in Agreement State at Federally-controlled sie NRC

subject to exclusive Federal jurisdiction
—=
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AGREEMENT STATES

Locations of NRC Offices and Agreement States
Aegion IV

Reglon I
Regioen Hl 61 Forsyth Straet, SW., Suite 23TE5
Allanta, GA 30303
404-562-4400, 1-800-577-8510

® Regional Office | Headguarters
Region 1l
[ 32 Agreement States Headquarters 801 Warranvilla Road
izpprox. 21,530 licensees) Washington, D.C. 20555-0001  Lisle, IL 60532.4357
[ 19 Non-Agreement States 301-415-7000, 1-B00-368-5642 630-825-9500, 1-800-522-302%
{approx. 6,750 licensees} Region | Region IV
Mote: Alaska and Hawali are included in 475 Allendale Road 611 RAyan Plaza Onve, Suite 400
Region IV, Pueric Rico and Virgin Istands King of Prussia, FA 15406-1415 Adinglon, TX 76011-8064
in Regien I £10-337-5000, 1-800-432-1156  B17-880-8100, 1-B00-952-9677
15565-001 . ppt
A0

Figure 2.1 U.S. Map. Locarion of NRC Offices and Agreement States.

Reference: A current list of Agreement States (including names, addresses, and telephone
numbers of responsible officials) is available by choosing *Directories” on the NRC Office of
State and Tribal Programs’ (STP's) Home Page, <http://www.hsrd.oml.gov/nrc/home. htm>, or
by requesting the list from NRC's Regional Offices.

The Al Agreement States Letters, SP-96-022, on detlermining jurisdictional status at a Federal
facility, dated February 16, 1996, and STP-01-010, on jurisdictional status on American Indian
land, dated February 2, 2001, are available cn STP's Home Page, <http://www hsrd.ornl.gov/nrc/
home.htm>. From the Home Page, choose “NRC-State and then do a search for key word
“jurisdictional”™ by year or time interval to locate both of these Letters. Applicants can also
request the letters from STP by calling NRC's toll free number, (800) 368-5642, extension
415-3340.
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3 PART20

3.20.1001 PURPOSE

Statement of Requirement:

(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.

Discussion:

NRC derives its authority to regulate the use of certain radioactive materials and radiation
sources from two acts of Congress, known as the Atomic Energy Act (AEA) and the Energy
Reorganization Act. NRC evolved from the Atomic Energy Commission, which was established
by the Atomic Energy Act in 1954 and abolished by the Energy Reorganization Act in 1974. The
1974 Act, at the same time, established NRC and gave it the regulatory authority that previously
was exercised by the AEC.

NRC regulations are codified in Title 10 of the Code of Federal Regulations (CFR). The Code of
Federal Regulations has 50 titles encompassing all areas affected by Federal regulation. Title 10
is the part of the Code that is concerned with energy regulation, and it includes both NRC and
Department of Energy (DOE) regulations. Title 10 is divided into several chapters, and Chapter 1
contains NRC's regulations. Chapter I, in turn, is subdivided into 200 parts, each part dealing
with one or a few related areas regulated by NRC. For example, Part 20 deals with standards for
protection against radiation, Part 30 deals with by-product materials licensing, and Part 50 deals
with reactor licensing.

Statement of Applicability:
All NRC Licensees.

Guidance Statement:
N/A.

List of Existing Regulatory Guidance:
N/A.

List of Implementing Guidance:
N/A.

Statement of Requirement:

(b) Ttis 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 total 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
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PART 20

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.

Discussion:

Part 20 establishes regulations that are designed to keep doses to workers and to members of the
public within specified limits. In applying the annual dose limits specified in this part,
consideration is given to all doses received by the worker, both at the NRC licensee’s facility and
at other facilities in which the worker may have received exposure, regardless of whether the
other facilities are NRC licensees or whether they are licensed by other entities, such as the State.

It should be noted that while NRC does not regulate the use of radioactive material not licensed
by NRC, licensces must control the dose from NRC licensed material so that the doses from
NRC licensed material, when added to the dose received from the unlicensed material, will not
cause a person to exceed the NRC limit. To meet this obligation, licensees must take action as
necessary to determine worker radiation exposure from uniicensed material. Thus, licensees
must take into consideration all doses received from licensed and unlicensed sources, if both are
present as sources of exposure, even if the dose from licensed material represents a small fraction
of the total dose. For example, if a worker is exposed to radiation from licensed radioactive
material, such as material used in nuclear medicine procedures, as well as to radiation from X-
rays or from accelerator-produced materials, neither of which is subject to NRC regulation, then
the dose limits in Part 20 apply to the total dose received from all of these sources. However., as
noted in Section 20.1002, the limits do not apply to doses from background radiation, radiation to
patients undergoing diagnostic or therapeutic procedures, radiation resulting from voluntary
medical research. or radiation resulting from patients released in accordance with Part 35.75
containing radiopharmaceuticals or radioactive implants. It should also be noted that several
radionuclides used in applications such as medicine may be produced either in a reactor or in an
accelerator. The accelerator-produced isotopes are not subject to NRC regulation, whereas the
sume 1sotopes, it produced in a reactor, would be subject to such regulation.

This section also makes clear that Part 20 regulations do not apply to licensee activities
performed in order to mitigate potential health and safety consequences from accidents or from
other incidents involving radioactive material. They also do not apply to emergency actions
taken by personnel engaged in NRC-licensed agtivity. An example wonld he fire fighting hy
employees of a city fire department at an NRC-licensed facility. Nothing in Part 20 should be
interpreted as Hmiting any activity or action taken o protect public health and safety. such as
lifesaving or maintaining confinement of radioactive materials. However, efforts should be made
to adhere to these requirements during responses to emergencies, because the requirements were
designed to protect the health and safety of workers and the general public.

Statement of Applicability:
All licensees.
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PART 20

Guidance Statement:
N/A.

List of Existing Regulatory Guidance:
N/A.

List of Implementing Guidance:
Q&A 5 Who is responsible for regulating radon?

Q&A 407 Does Part 20 apply to emergency response personnel?
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PART 2}

3.20.1002 SGQPE

Statement of Requirement:

The regulations in this part apply to persons licensed by the Commussion to receive, possess, use,
transfer, or dispose of by-product, source, or special nuclear material, or to operate a production
or utilization facility under Parts 30 through 36, 39, 40, 50, 60, 61, 70, or 72 of this chapter, and,
in accordance with 10 CFR 76.60, to persons required to obtain a certificate of compliance or an
approved compliance plan under Part 76 of this chapter. The limits in this part do not apply to
doses due to background radiation, to exposure of patients to radiation for the purpose of medical
diagnosis or therapy, to exposure from individuals administered radioactive material and released
in accordance with 10 CFR 35.75, or to exposure from voluntary participation in medical
research programs.

Discussion:
The rules in Part 20 apply to all NRC licensees and to Part 76 certificate holders. The dose limits
in Part 20 do not apply to:

» Exposure received from naturally occurring background radiation:

« Patients receiving treatments with radiation or radioactive materials:

« Any member of the public who may receive radiation exposure from patients who are released
in accordance with 10 CFR 35.75. following the administration of radioactive materials;

« Doses received by persons who voluntarily take part in medical research involving exposure to
radiation or to the administration of radioactive materials.

Howewver, if the sources of radiation. or the radioactive materials, are being used under an NRC
license. the rules apply to the licensee personnel administering these treatments or tests.

[t should also be noted that NRC's authority to regulate the use of radiation seurces and
radicactive materials extends only to those materials specified in the AEA. For historical
reasons, the Act restricted this authority to materials that are involved in the nuclear fuel cycle.
In practice, this includes the following:

« Certain uranium and thorium ores. known as source materials:

» Materials produced in a nuclear reactor from fission or from activation by reactor neutrons.
known as by-product materials;

« Other important materials that may be used as fuels for nuclear reactors, known as special
nuclear materials, such as enriched uranium, plutonium, and other similar materials that may
be specified by the Commission.
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For example, NRC will regulate the use of cobalt in teletherapy units and technetium use in
nuclear medicine because both are byproduct materials produced in nuclear reactors. However, it
does not regulate the use of accelerator-produced isotopes used in medical applications. NRC
also does not regulate the use of X-ray machines or accelerators. Radioactive materials and
sources of radiation that fall outside NRC's mandate are usually regulated by the state in which
these sources and materials are used. However, note the discussion in 10 CFR 20.1001(b)
regarding dose limits to radiation workers who receive exposure from both NRC-licensed and
other sources of exposure.

Statement of Applicability:
All NRC licensees.

Guidance Statement:
N/A.

List of Existing Regulatory Guidance:
N/A.

List of Implementing Guidance:
HPPOS-038 Request for Interpretation of Applicability of DOT' Regulations to NRC-Licensed
State or Federal Entities

HPPOS-197  Authority to Regulate States Concerning Their Licensees Working at DOE
Facilities

HPPOS-198 Licensing of Nuclear Materials for Use on the High Seas and in Antarctica
HPPOS-199 NRC’s Jurisdiction at U.S. Armed Forces Bases Abroad

HPPOS-265 Policy and Guidance Directive FC 83-19, Jurisdiction at Reactor Facilities
Q&AS Regulation of radium

' us. Department of Transportation.
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3.20.1003 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).

Act means the Atomic Energy Act of 1954 (42 US.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 vears of age.

Airborne radivactive 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
[0 CFR 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% of the annual limit on intake (ALD or 12 DAC-hours.

Discussion:

Note that if an individual remains in the area for 12 hours during a week, then the two conditions
above are equivalent, i.e., an area with an airborne concentration of 1 DAC will also result in an
intake of 12 DAC-hours to such an individual, If the stay time is longer than |2 hours. the area
must be posted at a lower airborne concentration than a DAC. On the other hand, if the stay time
is shorter than 12 hours, then posting will be required at airborne concentrations above a DAC.
Note also that condition (2) is based on an intake estimate that does not make any allowance for
the use of respiratory protection equipment. In other words. credit for use of a respirator is not
taken when assessing the need 1o post the area, although credit may be taken when assessing
intakes by workers who worked in that area.

Air-purifying respirator means a respirator with an air-purifying filter, cartndge, or canister that
removes specific air contaminants by passing ambient air through the air-purifying element.
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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 wath the purpose for which the licensed activity is undertaken, taking into account the
state of technology, the economics of improvements in relation to the 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.

Discussion:

Most ALARA efforts do not involve large capital outlays, and ALARA analyses in such cases are
qualitative. Examples include: working in the most efficient manner, using mock-ups to train
workers, making sure that proper tools and materials are available when needed, using shields
wherever practical, keeping areas clean, minimizing contamination, and similar measures.

In cases involving large capital investments, such as the construction of large and complex
shields or large permanent containments, a quantitative assessment of ALARA options may be
required.

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. ALI 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

10 CFR 20.1001- 20.2401 )

Discussion:

“ALI" is the quantity of radioactive material taken into the body through inhalation or ingestion
that will result in an effective dose of 5 rem or an organ dose of 50 rem. ALl is a derived limit.
The fundamental limit is the annual dose limit, which is 5 rem for the effective dose and 50 rem
for the organ doses. The ALI is derived from the dose limits by applying internal dosimetry
models that permit calculation of the intake of a radioactive material that would deliver specified,
internal effective and organ doses. The ALl is included in Part 20 for the convenience of the
licensee, so that internal dosimetry models do not have to be used repeatedly to establish internal
dose control measures.

The dose received from an intake is directly proportional to the size of that intake for a given
radioactive material. Therefore, if an intake of an ALI results in an effective dose of 5 rem, then
an intake of 10% of an ALI results in an effective dose of 500 mrem.

Assigned protection factor (APF) means the expected workplace level of respiratory protection
that would be provided by a properly functioning respirator or a class of respirators to properly
fitted and trained users. Operationally, the inhaled concentration can be estimated by dividing
the ambient airborne concentration by the APF.
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Atmosphere-supplying respirator means a respirator that supplies the respirator user with
breathing air from a source independent of the ambient atmosphere and includes supplied-air
respirators (SARs) and self-contained breathing apparatus (SCBA) units.

Background radiation means radiation from cosmic sources; naturally occurring radioactive
material, including radon (except as a decay product of scurce or special nuclear material); and
global fallout as it exists in the environment from the testing of nuclear explosive devices or
from past nuclear accidents {such as Chernobyl) that contribute to background radiation and are
not under the control of the licensee. “Background radiation” does not include radiation from
source, byproduct, or special nuclear materials regulated by the Commission.

Discussion:

Radiation from the same type of radioactive material may be considered “background™ or subject
to regulatory control, depending on the circumstances. A licensee whose work areas are in a
concrete basement may experience substantial radon exposures because of raden diffusion into
the structure from the ground. This exposure is not subject to regulation, and is considered
background. However, if that same licensee also stores licensed uranium close to the work area,
the uranium will emit radon that will contribute to worker exposure. This exposure must be
evaluated because 1t does not arise from natural sources but from the storage of the uranium in
the workplace.

Bioassay (radiobloassay) 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 vive counting) or by analysis and evaluation of materials excreted or removed
from the human body.

Discussion:

“In vivo counting” refers to whole body counting as well as specific organ counting, such as
thyroid counting or lung counting. In virre counting is a term that refers to bioassay by analysis
of bodily excretions, such as urine, feces, sweat, exhaled breath, saliva, nasal smears, and
sometimes blood, for radioactive content. The method of choice will depend on many factors,
but mainly it will depend on the isotope involved in the intake, its chemical form, and the desired
sensitivity,

Byproduct material 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 using special nuclear
matertal; and

{2) The tailings or wastes produced by the extraction or concentration of uranium or thorium
Tom ore processed primarily for its source material content, including discrete surface
wilstes resulting from uranium sclution extraction processes. Underground ore bodies
depleted by these solution extraction operations do not constitute ““byproduct material™
within this definition.
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Class (or lung class or inhalation class) means a classification scheme for inhaled material
aceording o its rate of clearance from the pulmenary region of the lung, Maierials are classified
as D, W, or Y, 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, and for Class Y (Years) of greater than

100 days.

Discussion:

The classes that apply to different materials are listed in Appendix B to Part 20. Note that most
materials can exist in all three classes, depending on the chemical compound in which they are
incorporated. If the guidance in Appendix B is insufficient to enable a reliable classification in a
specific situation, then other references must be used, or laboratory tests may be conducted in an
attempt to obtain an accurate classification. The classification of the material into one of the
three classes has a major effect on the internal dose assessed following the intake of that material.
It also has a profound effect on the design of an appropriate biocassay program. For further
information, see ICRP Publication Nos. 10, 10A, and 30.

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.

Discussion:

“Collective dose™ is the dose used in making ALARA assessments in work situations. The
object is to reduce stochastic risks to the group involved in the activity as a whole and not to any
one member of the group. When collective dose is minimized, collective cancer risk for the
entire group is minimized.

It should be noted that ALARA analysis may minimize the collective dose but may result in one
or a few members of the group receiving significantly higher doses than the rest of the group.
There is no regulatory requirement against such an uneven distribution, but many licensees
attempt to provide approximate dose equity for their workers over the monitoring year.

Commission means the Nuclear Regulatory Commission or its duly authorized representatives.

Committed dose equivalent {CDE} (H; 5,) 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.

Discussion:

The dose from an intake may be delivered over a period of weeks, years, or throughout the
individual’s lifetime. However, when assigning the dose from the intake, all of the dose that will
be delivered over the 50 years following the intake is assigned to the year in which the intake
occurs, This is done because it simplifies dose recordkeeping and the movement of workers
among different work locations, which otherwise would be very difficult.
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NRC imposes limits on the dose 1o each organ to guard against nonstochastic effects. The
committed dose is only one component of the dose to the organ. If there is external irradiation,
then the organ will also receive a dose from the external field, and that dose must be added to the
committed dose to obtain the total organ dose. The regulatory limit on organ dose applies to this
sumn of mternal and external dose components,

Conmmitted effective dose equivalent (CEDE) (Hy. 5,) 1s the sum of the products of the weighting
factors applicable to cach of the body organs or tissues that are irradiated and the committed dose
equivalent to these organs or tissues (He o, = 2 W, Hy o).

Discussion:

The “effective dose equivalent”™ 1s defined such that it is determined not only by the dose
received by each organ, but also by the relative risk that the organ will develop cancer from the
radiation dose. The relative risk is expressed through the weighting factors. The dose limit on
effective dose equivalent is based on: the minimization of the risks of cancer and hereditary
effects: the assumption that there is no low dose threshold for the risk of such effects; and that
the risk increases linearly with the dose, that is, it 1s directly proportional to the dose.

Constraint (dose constraint) means a value above which specified licensee actions are required.

Discussion:

The difterence between a “constraint” and a “limit” is in the actions taken when they are
exceeded. Exceeding a constraint is not a violation of NRC requirements if corrective action is
taken and the required reports are made. Exceeding a limit is a violation whether or not
corrective action is taken. NRC currently imposes only one constraint, which is on air emissions
from hcensed facilities. Although the NRC dose limit to the public from such air emissions is
100 mrem/yr. assuming that these air emissions are the only exposure pathway, a constraint of
10 mrem/yr 15 imposed on that dose. The constraint was imposed to achieve compatibility with
the U.s. BEnvironmental Protection Agency's {EPA s) National Environmental Standards for
Hazardous Air Pollutants (NESHAPS) regulations.

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.

Discussion:

Some sections of 10 CFR Part 20 require the observation of certain security measures for
licensed material that 1s stored or being used in controlled or unrestricted areas. An area may be
designated as a controlied area for security reasons, for the presence of industrial hazards, or for
any reason other than radiological, If an area must be controlled for radiological reasons. then it
becomes a restricted area,

Critical Group means the group of individuals reasonably expected 1o receive the greatest
exposure to residual radioactivity for any applicable set of circumstances.
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Declared pregnant woman means a woman who has voluntarily informed the licensee, in
writing, of her pregnancy and the estimated date of conception. The declaration remains in effect
until the declared pregnant woman withdraws the declaration in writing or is no longer pregnant.

Discussion:

It should be noted that a written declaration of pregnancy is not equivalent to informing the
licensee that the woman is pregnant. Rather, it is a request by the woman to be subject to
reduced dose limits, as specified in NRC's regulations, during the period of the pregnancy. The
woman'’s obvious pregnancy is not to be confused with the declaration of pregnancy, and such an
obvious pregnancy, unless accompanied by a written declaration, has no relevance in establishing
dose limits for that worker,

Decommission means to remove a facility or site safely from service and reduce residual
radioactivity to a level that permits:

(1) Release of the property for unrestricted use and termination of the license; or

(2) Release of the property under restricted conditions and termination of the license.

Deep-dose eguivalent (H,), which applies to external whole-body exposure, is the dose
equivalent at a tissue depth of 1 cm (1000 mg/em?).

Discussion:

Because the effective dose equivalent is not a measurable quantity, in the case of external
irradiation, NRC uses the deep-dose equivalent as a measurable surrogate for that dose. NRC
does not define effective dose equivalent for external radiation exposures, as is the case in ICRP
publications.

Demand respirator means an atmosphere-supplying respirator that admits breathing air to the
facepiece only when a negative pressure is created inside the facepiece by inhalation.

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
Atomic Energy Commission (AEC), 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).
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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 ALL. DAC values are
given in Table 1, Column 3, of Appendix B to 10 CFR 20.1001 - 20.2401.

Discussion:

The “derived air concentration™ is provided by NRC in Appendix B as a convenience to
licensees. It is not a derived limit in the same sense that ALT is a derived limit. There are no
penalties for exceeding the DAC in the workplace at any time, provided that the applicable
limits, such as ALI or the committed doses are not exceeded, and provided that ALARA is
implemented.

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 ALI equivalent to a committed effective dose equivalent of
5 rems (0.05 Sv).

Disposable respirator means a respirator for which maintenance is not intended and that is
designed to be discarded after excessive breathing resistance, sorbent exhaustion, physical
damage. or end-of-service-life renders it unsuitable for use. Examples of this type of respirator
are a disposable half-mask respirator or a disposable escape-only self-contained breathing
apparatus (SCBA).

Distinguishable from background means that the detectable concentration of a radionuclide is
statistically different from the background concentration of that radionuclide in the vicinity of the
site or, in the case of structures, in similar materials using adequate measurement technology,
survey, and statistical techniques.

Daose or radiation dose 1s a generic term tha