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RULEMAKING ISSUE
(Affirmation)

For: The Commissioners

From: James M, Taylor, Executive Director for Operations

Subject: TRANSMITTAL OF REVISED PART 20
Purpose: To transmit to the Commission the corrected version of the
revised Part 20 rule for final approval,

Category: Major action fo. affirmation.

Discussion: On July 30, 1990, the Secretary issued a Staff Requirements
i Memorandum (SRM) containing the Commission's approval for
1ssuing the revised 10 CFR Part 20 as a final rule. The SRM
contained eight areas where additions, corrections, or other
changes were requested, The modified Federal Register
otice 1s Enclosure A to this paper. Fnclosure B contains
copies of the SRM and the Federal Register Notice marked to

indicate where all changes have been made to Enclosure 3

Statement), Enclosure 4 (Rule), and Enclosure &

Appendices) of SECY-88-315, Enclosure B also contains a
marked-up version of Enclosure 6 to SECY-88-315 (listing of
changes from the proposed rule) as the SRM requested that a
check be performed on whether all of these changes were
addressed in the statement of considerations, Changes resul-
ting frum the annotated copy of SECY-88-315 that accompanied
the SRM were al:o made and are identified in the markup. The
sections relating to the implementation date have been revised
to conform with the SRM of November 20, 1990 on the Part 20
implementation date.

Enclosure C is the final Regulatory Analysis (including the
flexibility analysis). Enclosure D is the fina)l Environmen-
tal Assessment, Enclosure E is the fina) Backfit Analysis,
Enclosure F contains the letters to congressional committees
informing them of the issuance of this rule and providing
copies to them, and Enclosure G is the Press Release f¢
press briefing announcing the issuance of the revised ¢

Contact:
H. T. Peterson, Jr,
49-2364(




The Commissioners

The revised Part 20 contains the changes to SECY-88-315 that
have been identified in SECY-B9-267 and SECY-90-237 in addition
to those changes requested in the SRM of July 30, 1990, We

have also modified the effective date to be thirty days after
publication in the Federa)l Register, except that the information
collection requirements (recordkeeping and reporting) will not
be effective until publication of the OMB approval.

The modifications have been reviewed by the Part 20 Working
Group and Steering Committee and the entire document has been
reviewed by & technical editor. An earlier draft incorporating
the SECY-B89-267 changes was reviewed by staff of the Regula-
tory Publications Branch, DFIPS, ADM and the Information &
Records Management Branch, IRMB, IRM and their suggested
changes have been incorporated into the enclosed Federal

Register Notice,

The extensive table of radionuclide intake and concentration
Timits in Appendix B was compared with a pre-publication draft
of Federal Guidance Report #11 (FRP #11) which also contains
derived air concentrations and annual limits for occupational
exposure. /djustments were made by NRC and EPA to both sets of
tables so that they are mutually consistent, Because of this,
the Statement (Preamble) endorses the use of FRP #11 for
calculating doses and determining compliance with 10 CFR

Part 20 occupational limits (FRP #11 does not address exposure
of members of the general population).

The changes made subsequent to the July 30, 1990 Staff Require-
ments Memorandum are as follows (item numbers correspond to
items in the SRM):

1. Replacement of the discussion of the Backfit Analysis
in the statement with the revised text of the
Commission's determination from staff's final backfit
analysis and adding the paragraph from item #1 of the
Staff Requirements Memorandum to both the FRN
discussion and the final Backfit Analysis (Enclosure F),

‘n)Modification of the effective date of the rule for
NRC licensees from January 1, 1992 (SECY-88-315)
to 30 days after publication, so that the January 1,
1991 codification of the existing Part 20 can be used
by licensees who do not choose early implementation,
The final date of implementation for NRC lizensees
is January 1, 1993,



The Commissioners

2.(b)Addition of text to pages 40 and 54 to indicate

that flexibility is provided for more precise dose
evaluations, but this provides the same degree of
health protection,

Modification of Section V of the Statement of
Consider. tions (Preamble) and addition of a revised
§ 20,8 and a new § 20.9 (old § 20.8) to provide for
early implementation of the revised Part 20 and
guidance on relationship to 1icense conditions &nd
technical specifications based on the existing

Part 20,

The basis of the dose design criterion for generally-
1icensed radioactive devices was not changed by the
conforming amendments to Part 32. The design criterion
remains at 10 percent of the occupational dose limit or
500 millirem per year. This design criterion is no
longer equal to the dose limit for members of the
genera) public (now 100 millirem per year)., Design
criteria for generally-licensed radioactive devices

are being considered in connection with the reexamination
of exemptions and general license conditions (See
SECY-90-175 of May 14, 1990 and the Staff Requirements
Memorandum of August 13, 1990).

The Federa: Register Notice has been updated to reflect
issuance of the Commission's Policy Statemert on Below
Regulatory Concern, These updates appear in the discus-
sion of ongoing related activities or page 15 and in the
discussion of public comments on BRC levels on page 25 of
the Preamble (Statement of Consideratiors),

Staff has replaced the definition of ‘natural background"
with “background radiation" and included residual global
fallout and radon in ambient concentrations within this
definition. "Global fallout" could not be encompassed
within the scope of “"natural background" as it is man-
made, Sources of radiation considered to be "background
radiation" are excluded from coverage under Part 20 (See
§§ 20.1 and 20.2).

As noted above, quality control checks have been carried
out by comparison with the July 30, 1990 SRM; with the
Enclosures in SECY-88-315, especially with Enclosure 6;
with Enclosure 3 of SECY-89-267; and with SECY-90-237,

A marked copy of Enclosure € (changes from the proposed
rule) is in Enclosure B,
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NUCLEAP REGULATORY COMMISSION

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

RIN 3150 - AA38
Standards for Protection Against Radiation
AGENCY:  Nuclear Regulatory Commission.

ACTION: Final rule.

SUMMARY: The Nuclear Regulatory Commission (NRC) is revising its stanaards 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 confcrms the Commission's regulations to
the Presidential Radiation Protection Guidance to Federa) Agencies for Occupa-
tional 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.

ADDRESS: Copies of documents relating to the January 9, 1986 proposed rule
(51 FR 1092) 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 <0555.

FOR FURTHER INFORMATION CONTACT: Harold T. Peterson, Jr., Division of Regula-
tory Applications, Office of Nuclear Regulatory Research, U.S. Nuclear Regula-
tory Commission, Washington, DC 20555, Telephone (301)492-3640.



SUPPLEMENTARY INFORMATION:
I. Introduction
A. Purpose of the Revision

The purpose of this revision of 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 metabo-
Tism, 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 healtn and safety.

It is also the purpose of this revision to implement the 1987 Presidential
guidance on occupational radiation exposure (see Section 11.D). The Atomic
Energy Commission (AEC) and the NRC 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 1877, ICRP issued revised recommendations for a system of radiation dose
Timitation. This system, which was described in ICRP Publication 26,1 intro-
duced a number of significant modifications to existing concepts and recommen-
dations of the ICRP and the NCRP that are now being incorporated in the NRC
regulations. In particular, this revision of Part 20 puts into practice

1 Recommendations of the International Commission on Radiclogical
Protection, January 13, 1977, ICRP Publication No. 26 (1877). (Available
for sale from Pergamon Press, Inc., Elmsford, NY 10523.)



recommendations from ICRP Publication 26 and subsequent ICRP publicatiors. The
Federal radiation protection guidance signed by the President on Janua'y 20,
1987, is also based upon the ICRP 1977 recommendations in ICRP Publiration 26.

In alopting the basic tenets of the ICRP system of dose limitation, the
Nuclear Regulatory Commission recognizes that, when application of the dose
1imits is combined with the principle of keeping all radiation exposures "as
Tow as is ‘easonably achievable," the degree of protection could be significant-
ly greater than from relying upon the dose limits alone.

B. Fundamenta)l Radiation Protection Principles

The radiation protection standards in this part are based upon the assump -
tions that--

(1) Within the range of exposure conditicns usually encountered ‘.
radiation work, there is a linear relationship, without threshold, between dose
and probability of stochastic health 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) radiatiun-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 ievel below which the effect is unlikely to occur. An



example of a nonstochastic effect is the formation of radiation-induced cata-
racts 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-1icensed 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 occur-
rence is linearly proportional to dose are not firmly established. This creates
rensigerable 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
the 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 cdose threshold or
that low levels of radiation are beneficial, the Commission believes that the
assumptions regarding a linear nonthreshold dose-effect mode! for 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 modified 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 “RC 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 that should be revised in a proposed revision of Part 20.
The responses received to this announcement were considered in the formulation
of the proposed revision.

During the development of this rule, early comments from licensees, labor
unions, public interest groups, other Federal agencies, and scientific organi-
zations were solicited, discussed, and considered in formulating the proposed
rule. In addition, the NRC 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. The revised
Part 20 and the Federal guidance on occupational exposure were developed in
paraliel 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 783¢)
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
January 9, 1986 Federal Register (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 develo-
ping the final rule. The principal public comments and the NRC staff responses
to them are discussed in Section VI,

I1. Developments Since the Proposed Revision Was Issued
A. ICRP 1985 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 ICkP
statenentz that the ICRP intended the principal dose limit for members of

Z 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(6): 828-829 (June 198%5)
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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 1imits adopted for members of the public in the final rule and is dis~
cussed more fully in the discussion on § 20.301.

A second recommendation of the ICRP made at that time concerned the appro-
priate quality facter for converting the absorbed dose from neutrons (in rads
or grays) to a dose equivalent (in rems or sieverts). The ICRP statement recom-
mended increasing the quality factor for high-energy neutrons by & 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 effective-
ness of high-energy neutrons. For reasons explained in the discussion of
quality factors (see the discussion of § 20.4), the NRC has not adopted this
recommendation in this revision of Part 20.

B. ICRP 1987 Washington Meeting

The primary focus of the statement issued by the ICRP following the 1987
meeting in Nashington3 was 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 (ALls) and derived air
concentrations (DACs) in Appendix B of the final rule. The changes resulting
from the use of these revised factors would not change either the ingestion or
inhalation ALIs for plutonium in the oxide or nitrate forms, but would lower
the ALls for other compounds or mixtures by a factor of 10. The transfer fac-
tor for the gut transfer of neptunium was found to be an order of magnitude
Tower 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

3 International 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.) (1986).



americium, curium, and californium were found to be a factor »f 2 higher than

the ICRP-30 value so the ingestion ALls are reduced by a factor of 2. Parameters
applicable to inhalation ALIs and DACs are less affected than the ingestion ALls
as the transfer from the gastrointestinal (GI) tract to th2 blood for these
radionuclides generally is less significant than transfer from the lung to the
blood.

C.  ICRP 1987 Como Meeting

Following its 1987 meeting in Como, Italy, the ICRP issued a statement®
that reviewed the existing estimates of the biological risks of ienizing radi=-
ation and, in particular, the preliminary data from the reanalysis of the Hiro-
shima-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 3
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 im-
mediate change in the recommended dose limits, following the reduction by the
ICRP (in 1985) in the principal limit from 5 to 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 principie 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 1I.1 below).

D. Federal Radiation Protection Guidance on Occupational Exposure

On January 20, 1987, President Reagan approved revise” guidance to Federal
agencies for occupational radiation protection. This ruidance, which was

9 International Commission on Radiological Protection, "Statement from the
1987 Como Meeting of the [ICRP]," Health Physics, 54(1): 125-132 (1988).




published in the Federal Register (52 FR 2822; January 27, 1987), generally
adopts the philosophy and methodology of ICRP Publications 26 and 30. The

Part 20 revision was developed in parallel with the development of the guidance.
Because of this parallel development, the proposed Part 20 rule conformed with
the draft Federal guidance available at the time the proposed Part 20 rule 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 impiement the final version of the Federal guidance.

E.  NCRP Report No. 91

On June 1, 1987, the National Council on Radiation Protection and Measure-
ments (NCRP) issued a report6 containing updated NCRP recommendations for radi-
ation 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; i.e., 1 x N instead of the former
5(N - 18) formula;

(2) Use of committed effective dose equivalent for plan-
ning purposes and the use of annual (rather than committed)
doses for post-(internal) exposure control;

b National Louncil on Radiation Protection and Measurements (NCRP),
"Recommendations on Limits for Exposure to lonizing Radiation,"
NCRP Report No. 91 (June 1, 1987). (Available for cale from the NCRP,
7910 Woodmont Avenue, Suite 800, Bethesda, MD 20814-3085.)



(3) A month'y dose 1imit as well as a limit on total
gestation dose to the embryo/fetus;

(4) Adoption of a 0.1-rem (1 mSv) effective dose equivalent
limit for exposure of the general public with the 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 millirems or 0.25 mSv per year);

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

(6) A Negligible Individual Risk Level of 1 millirem

(0.01 mSv) per year. This level is the "... average annua)
excess risk of fatal health effects attributable to irradi-
ation, below which further effort to reduce radiation expo~
sure 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 revised Part 20 rule at this time.

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

The United Nations Scientific Committee on the Effects of Atonic Radiation
has analyzed data on the sources and effects of atomic radiation and published
a series of reports 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 1888 report. The 1988 roport7 contains
more recent information on the health risks of ifonizing radiation determined
from a reevaluation of the data on the survivors of the Hiroshima-Nagasaki
atomic bombings. Based upon these data, the radiation risk &t high doses and
high dose rates is estimated to be 7.1 x 10'4 fatal 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 .ose
rates. This would lead to an estimated risk of fatality of between (0.7 to
3.5) x 10‘4 health 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 pubiic from NRC- (or Agreement State) licensed activ-
ities. The fatal cancer risk value associated with the 1977 ICRP recommenda~
tions.1 is 1.25 x 10°4 (the proposed Part 20 rule, 51 FR 1102, January 9, 1986)
80 that the risks as estimated by the 1988 UNSCEAR report for low doses are
between 0.6 to 2.8 times higher than the earlier ICRP estimate. The implica-
tions of the increased risk are discussed in Section I1.1.

G.  The 1988 Report of the National Academy of Sciences' Committee on the Bio-
logical Effects of lonizing Radiation (BEIR-IV)8

The 1988 BEIR-IV report supplements the 1980 BEIR-1II report by providing
a more detailed analysis of the risks from interna)l alpha~emitting radionu=-
clides to complement the emphasis of the BEIR-[II report on gamma and beta
radiation. Revised risk estimates are given for intakes of radon, radium,
polonium, thorium, uranium, and higher transuranic elements (e.g., plutonium).

7 United Nations Scientific Committec on the Effects of Ionizing Radiation
(UNSCEAR), "Sources, Effects and Risks of Ionizing Radiation, 1988 Report
to the General Assembly, Sales Section, United Nations, NY 10017 (1988)

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-IV)," National Research
Council, Netional Academy Press, washington, DC 20418 (1988).
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The radionuclide given the greatest emphasis in the BEIR-1IV report is

radon (radon-222), the gaseous decay product of radium=226. The radon dose

conversion factor in the BEIR-IV report for exposure conditions representative
of those of the general public is consistent with the value used to derive the

BN

airborne effluent concentration limit for radon=222 in Appendix B. Table 2 of

1~

the revised 10 CFR Part 20.

The 1990 Report of the Nationa) Academy of Sciences' Committee on the
i ‘ , 19
logical Effects of lonizing Radiation (BEIR-V)

-

'he BEIR-V report is another comprehensive reevaluation of the health risks
¢

Ul

of

radiation exposure based upon the revised dose estimates for the survivors
the atomic bombings of Hiroshimz and “agasaki. 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-111 report The BEIR-V
report gives the following factors as the principal reasons for this increase:

(1) use of different dose-response and risk projection models, (2) revised esti-
mates 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 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 mode)l generallv predicts higher future

(1ifetime) risks than the absolute risk mode) which employs a constant added

16k per year with increasing age. Estimates are given of the risk as a func-
tion of the time since the exposure occurred and the age and sax of the

exposed person. The BEIR-V report, 1ike the UNSCEAR-B8S8 report, indicates tnat

3 National Academy of Sciences-National Research Council, Committee on the
Biological Effects of lonizing Radiation, "Health Effects of Exposure to
Low Levels of lonizing Radiati -, [2EIR-V)," National Research Council
National Academy Press, Washington, DC 20418 (1990)




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 the risk estimates
derived from high doses and high dose rates, BEIR-V would give a 1ifetime risk
of a radiation-induced cancer fatality of about 4 x 10'4 fatal cancers/rem
(0.04 per sievert) for workers and 5 x 10.4 per 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 visk associzt.d witn the
younger ages present in the general population. The value of 5 x 10'4 is three
times as large as the recommended value in the 1980 BEIR-II1 report and four
times as large as the estimate in the 1977 ICRP-ZG1 report (see Section 11.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 isk of severe mental retardation during this perioc is about
4 x 10'3 per rem with less of a risk at other gestational ages.

The estimates of genetic effects to the offspring of irradiated
individuals remained similar to those in the 1972 BEIR-1 and 1980 BEIR-111
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 transmit-
ted diseases.

I. ICRP 1990 Recommendations
On June 22, 1990, the International Commission on Radiological Protection
issued a press releas2 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
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that the ICRP would recommend a reduction in the occupational dose limit from
an equivalent of 5 rems per year to an 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 leve)
adopted in this revision of Part 20, 0.1 rem per year,

The Nuclear Regulatory Commission does not believe that additional reduc-
tions in the dose limits are urgently required by the latest radiation risk
estimates. Few individuals in either the work force or in the general public
are exposed at or near the limits, and most of these will not be exposed at
such levels over long periods of time. Due to the practice of ALARA (“as low
as is reasonably achievable"), the average radiation dose to occupationally
expesed individuals is well below the limits in either the existing or revised
Part 20 and also below the changes being considered by the ICRP. For example,
in 1987 about 97 percent of the workers in nuclear power plants, industrial
radiography, reactor fuel fabrication, and radivisotope manufacturing, four of
the industries having the highest potential for occupational raciation expo-
sures, were pelow an annual dose of 2 rems so that an immediate reduction in
the occupational dose 1imits would result in only a small reduction in the
population dose and in the potential health impact. Although the risk per
unit dose is higher than previously thought, individual annual exposures
averaged over a lifetime in the highest exposed groups in the working popula-
tion appear to be about 2-3 rems per year (50-60% of the S5-rem annual limit).
Therefore, a factor of 2 increase in the risk per unit dose would result in
estimated potential risks associated with actual lifetime exposures that are
comparable to the previous risk estimate applied to an assumed lifetime exposure
of 5 rems per year.

As a result of the application of the ALARA philosophy to effluent release
standards in Appendix I 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 the revised Part 20. The 0.1 rem per year remains as the level
recommended by the ICRP for protection of the general public.
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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
revised Part 20 rule. The Commission will carefully review the final recommen=
dations 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 Radiation Research and Policy Coordination and any inter-
agency t2sk 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.

I11. 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 severa)
areas where issues raised in the public comments (see Section V) 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 de minimis 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 Lo formulate rules and licensing decisions
to exempt certain practices involving small quantities of radicactive
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).
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(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 is one aspect of the implementation of the Below Regulatory Concern
policy, and by NRC staff participation on an EPA Interagency Task Force on
Residua’ Radioactivity.

(3) Limits and calzulational procedures for dealing with the "hot
particle" issue (smai) particles found in nuclear reactors that, because
of their high activity and smal)l size, produce high localized doses to skin).
The NRC notes that the National Council on Radiation Protection and Measure-
ments (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 July 31, 1990 Federal
Register (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 ruiemaking to set limits for skin
irradiatien.

(4) Modification of NRC incident notification requirements. A modi-
fication 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 ruie, it would modify both the existing Part 20 and this revision.

(5) Publication of a separate rule for large irradiators. A new Part 36
is being proposed for public comment. The detailed requirements for irradia-
tors presently in the revised Part 20 (8§ 20.603) will eventually be deleted
and replaced by the provisions incorporated in the new Part 36.

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 1imit 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 avaiiable 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 de-
veloped or revised to assist in the implementation of the revised Part 20 are:

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

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

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

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

(8) Methods and Parameters for Calculating the Dose to the Embryo/Fetus;
(6) Instructions for Recording and Reporting Occupational Radiation

Exposures (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,
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V. Implementation and Existing License Conditions

Section 20.8 of the rule provides that NRC licensees must implement the
Part 20 rule on or before January 1, 1993. Licensees that adopt the provisions
of this rule prior to the required implementation date are required to notify
the NRC. Early implementation may benefit applicants for new licenses or
license renewals as they could avoid having to adopt and implement one version
of Part 20 for only a short period of time prier to the required implementation
date of this revisfon. Licensees chocsing early implementation must adopt the
entire revised Part 20. Compliance will be required with the version of 10 CFR
Part 20 codified in the Code of Federal Regulations on January 1, 1991 until
January 1, 1993, or until the licensee notifies the Commission of early imple-~
mentation of the revised Part 20.

License conditions and reactor technical specifications may contain
citations to portions of the existing 10 CFR Part 20. After adoption of the
revised Part 20 by the licensee or after January 1, 1993, the applicable section
of the revised Part 20 that corresponds to the same topic should be used in
place of any section of the Part 20 in effect on or before January 1, 1991 that
is cited in the technical specifi.ations or license conditions. When there is
no corresponding section in the revised Part 20 to these cited provisions, the
current license condition based on the Part 20 in effect on or before January 1,
1991 shall remain in force un%il there is a technical specification change, o
license amendment or renewal. If a license condition or technical specification
exenpted a 1icensee from a provision of Part 20, it will be assumed to also
exennt the licensee from the applicable provision of the revised Part 20. If
the license condition or technical specification is more restrictive than the
revised Part 20, 1t shall remain in force until it is modified by a technical
specification change or license amendment or renewal.

The NRC will issue a regulatory guide that provides the section and para-
graph identifiers in the revised Part 20 and the corresponding sections or
paragraphs in the earlier Part 20. This document will issued shortly after
the publication of this rule and will enable licensees to locate sections of
the revised Part 20 that correspond to sections of the carlier Part 20 cited
in 1icense conditions and technical specifications.
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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 adequate margin of safety. In evaluating
any ensuing violations and their severity, the Commission will consider on a
case-by-case basis any extenuating circumstances.

Section 20.2 Scope.

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

Section 20.3 Definitions.

General: Because of the large number of comments that dealt primarily with
wording changes or that question 4 the need for or the use of a 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. Commenters
noted that effective dose equivalents, committed effective dose equivalents, and
doses to the lens of eye, skin, or extramities were all expressed in units of
rems or sieverts and may be difficult to distinguish from one another.

Response: In the finzl rule the NRC staff has applied unique names for
these previously undesignai.ed quantities including: eye dose equivalent,
shallow-dose equivalent (skin), ;hallow-dose equivalent (extremities), and tota)
effective dose equivalent. The ICRP did not give these quantities specific
names. The use of characteristic names is intended to reduce confusion in using
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these units. In this regard, it should be noted that the licensee is required
to designate, in a clear and unambiguous manner, the guantities that are being
recorded (see paragraph 20.1101(b)).

Final Rule: A1) the important definitions in the revised rule have been
collected into one section, § 20.3 Definitions. Unlike the proposed rule, which
employed groups of related terms ("Area Terms," "Dose Terms," "Monitoring
Terms," etc.), al’ the definitions in the final rule are listed in strict alpha-
petical order. This organization also avoids the presence of "local definitions"
that appear only in a specific section of the regulation,

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"

¥ “Derived air concentration-hours" ("DAC-hours")
d. "Dosimetry processor"

e. "Entrance or access point"

f. "Generally app'icable environmental standard"
g. “Individual monitoring device"

h. "Quality factor"

i. "Sanitary sewerage"

. “Total effective dose equivalent (TEDE)."

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

"Absorbed dose"

“Annual limit on intake"

“"Class"

"Committed dose equivalent"
"Committed effective dose equivalent”
"Derived air concentration"

©w - ® O 0 O >

"Dose equivalent"




=

"Effective dose equivalent"
“Embryo/fetus"

"Eye dose equivalent"
"Member of the public"
“"Nonstochastic"

"Person"

"Planned special exposure"
“Quarter"

"Survey"

"Weighting factor"
"Working level"

"Year"

" 5 0D U O D 3 ¢y Ox s

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."

Section 20.4 Units of Radiation Dose.

Comment: Choice of the system of units. Several commenters expressed a
preference for rctaining the older "special" units (the curie, rad, and rem)
rather than allowing the use of the newer SI units. Reasons cited for retain-
ing the older system included: present widespread use and licensee familiarity,
potential for misunderstandings with the newer units, the need for worker re-
training (particularly while learning the new ICRP system of dose limitation),
and the costs associv.ced with changing recordkeeping systems. A smaller number
of comnenters fave ed changing over to the SI units: becquerels, grays, and
sieverts,

Response: Although both the "special units" and the SI units appear in the
text of Part 20 (to increase the familiarity of licensees with the SI units),
the Commission has decided that adoption of the SI units at this time is not
necessary. The Commission recognizes that the new terms and methodological
approaches in the revised Part 20 are complex and that imposition of the SI
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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 cof 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 (P.L. 100-418), at some later time there may be amendments to Part 20

that would require the use of SI units only (becquerels, grays, and sieverts).

Final Rule: The final Part 20 rule includes the International System of
Units (SI units) for distance, area, and volume. The older "special units" are
retained for activity (curie), absorbed dose (rad), and dose equivalent (rem).

Comment: Quality factors for neutrons. The quality factor is the con-
version factor between the absorbed dose (rads) and the dose equivalent (rems).
Several publicationsz'3"'1o'11 have recommended changes in neutron quality fac-
tors 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 te 20.

Response: Increases in the quality factor for neutrons are suggested by
some animal experimental data on the relative biclogical ef“ectiveness (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 uoses to produce equivalent biological
effects, it is not clear whether the 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.

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 Commissicn on Radiological Protection, "Data for Use in
Protection Against External Radiation," ICRP Publication No. 51
(January 1988). (Available for sale from Pergamon Press, Inc., Elmsford,
NY 10523.)
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Final Rule: The NRC has decided not to revise the neutron quality factor
at this time but to defer any chiange until there is greater scientific consensus
on the most appropriate value. A m .r consideration underlying this decision
is that neutron exposures at most N..-licensed facilities are zurrently small
and the potential increase of a factor of 2 would not have a major health or
regulatory impact.

The decieion to defer any change 1s 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 (Uk.RPB)12 and a statement on the neutron quality
factor from the British Committee on Radiation Units and Mnsuromnts."3

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 propcsed rule.
Some commenters suggested that there were more appropriate tables published by
the NCRP or ICRP.

Response: The tables in the proposed and revised rules were taken from
NCRP Report No 3814 and are appropriate for the neutron dose equivalent at a
soft tissue depth of 1 centimeter (wiich is the depth specified for ihe deter-
mination of the deep dose equivalent). There are newer tables from the ICR?,

127 777K Dennis, "The Relative Biologica) Effectiveness of Neutron Radiation
and Its Implicativns for Quality Factor and Dose Limitation," Nuclear
Energy 20(2). 133-149 (1987).

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. )




but these tables incorporate the factor of 2 increase in the neutron quality
factor. (See the preceding discussion of the neutron quality factor.)

Subpart B -~ Radiation Protection Programs

Section 20.101 Radiation Protection Programs ["As Low As 1s Reasonahly
Achievable” (ALARA)) (§ 20.102 of the Proposed Rule).

Comment: The concept of ALARA is a philesophical principle of radiation
protection and, as such, it should not be made into a regulatory requirement.
A primary objection to changing the <tatus of ALARA from the hortatory sugges*
tion «n the current Part 20 ("licensees should") to a mandatory requirement
("Ticensees shall") is that there are no guidelines (except for ight-waters
reactor (LWR) effluents) as to what constitutes ALARA. Because of the sub~
Jective nature of an "ALARA leve)," there are problems in the retrospective
evaluation of licensee performance by NRC inspcctors and, at least “n one case,
interpretations b+ the courts concerning whether the levels arhieved were
truly "as low as is reasonably achievablc."

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 al)
ALARA actions to 2 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 inten-
ded 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 necessary.

Response: The Commission agrees that there would be advantages to estab-
1ishing such a "floor," below which efforts to further reduce doses would not
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Lthet direct radistion from on sources (gamma radiation from external rag-
waste tenks and turbine gener rs (“turbine shine") 1s also ALARA, and that

o —

—

effluent releases. In order for light-water reactors to demonstrate that doses
from both effluents and direct radiation are ALARA, it is recessary to demons
strate that effluents meet the design objectives of Appendix I to 10 CFR Part 50,
the tota! dose to any member of the public is within the numerica)l standards in
40 CFR Part 190. Meeting these conditions will constitute sufficient evidence
that offsite doses from LWRs are ALARA and in conformance with both Appendix !
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 in Part 20.

Response: The Commission recognizes that licensees generally establish
their cwn lower "reference levels" in order to keep from reaching and exceed
ing the Commissfon's formal dose Vimits. Based upon the public comments on
the reference level for exposure of members of the public, which was in the
proposed § 20.303, this ap, >ach 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. Conse-
quently, 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 s a

preferable means to keep exposures well below the 1imits estab)ished by the
Commission.

Final Rule: The final rule establishes a requirement for al)l licensees
to have a radiation protection program that includes provisions for keeping
radiation doses ALARA. It is expressly intended that the leve) of this pro-
gram 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
radicactive materials.

The requirement for a radiation protection program is not new; it was
discussed in the proposed rule (under ALARA) and is consistent with requirements
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in Part 33 (86 33.13, 33.14, and 33.15), Part 34 (§ 34.11), Part 35 (8§ 35,20-35.31),
and Part 40 (§ 40.32) of the NRC regulations, with the information requested in
Chapter 12 of Regulatory Gu.de 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 1icensee'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
Lo an adequate radiation protection program. In order to strengthen this cone
cept, the Commission has adopted a requirement that all licensees include pro=-
visions for maintaining radiation doses and intakes of radicactive materials
as low as is reasonably achievable as part cf their radiation protection pro-
grams. Compliance with this requirement wil)l be judged on whether the
licensee has incorporated measures to track and, if necessary, to reduce expo-
sures and not whether exposures and doses represent an absolute minimum or
whether the licensee has used al) possible methods to reduce r.xposures, 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 effart expended on the radiation protection programs should re-
flect the magnitude of the potential exposures, both the magnitude of average
and maximum individua) doses and, in facilities with large numbers of employees,
collective (population) doses. A nuclear power reactor 'icensee would be exs
pected to have a considerably larger program than a licensee with only smal)
sealed sources.

The Commission “as not adopted a requiroment that a numerica)l 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
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decontamination methods. The Commission “courages licensees to employ guantified
analyses to define ALARA, but their use is not required. One reason for this is
that many ALARA procedures simply reflect sound operating practice and do not

lena themselves to & numerical analysis. Another reason is that cost-benefit
analyses could have a cost associated with obtaining the necessary ‘nformation

and carrying out the analysis that may exceed the monetary value of the dose
reduction. Thus, the guantitative optimization analysis would be expected to

be used primarily in situations where both the costs of control and the resul-
tant benefits were not only quantifiable, but also appreciable compared to the
cost of performing the analysis.

Subpart C-~Occupationa) Dose Limits

Section 20.201 Occupational Dose Limits for Adults.

Comment: Elimination of the 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 that licensees have generally succeeded in keeping
doses below 5 rems per year for the past few years and, therefore, are already
meeting the new limit,

Comment: Lifetime dose 1imits. A few commenters believe that there should
be a limit on the cumulative total dose that can be received by any individual
ina lifetime.

Response: The Commission considered the use of a lifetime dose limit but
rejected it. The EPA had proposed such a 1imit (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 annua) dose is limited, there is a de facto limita-

tion of the 1ifetime dose that can be received. The Commission believes that
such a de facto lifetime 1imit is preferable to an actual cumulative lifetime
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dose 1imit because the cumulative limit could act to limit employability. This,
in turn, raises questions concerning the right of an individua) to pursue em~
ployment in a chosen profession. If an individua) were to deplete the "rose
bank" provided by a 11fetime dose limit, it might be difficult to obtaia future
employment using fonizing radiation.

Comment: Quarterly dose 1imit. 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 ex-
ceeding both the quarterly and annua)l dose limits in one event), thereby incur-
ring 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 -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 aose limit. A worker whe
exceeded the S-rem annual dose 1imit might have to work in a job not involve
ing radiation for a year (or take part in a planned special exposure) instead
of only a calendar quarter if a 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 1imit used in the proposed rule noting that ICRP Publication
No. 26 contains a recommended value of 0.3 sieverts (30 rems).
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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 expo-
sure at the former 0. 3-sievert (30-rvem) 1imit, some opacities in the lense of
the eye might be produced that could develop to the point of causing deteriora~
tion of vision (even without further radiation exposure). In most situations,
the 1imits for the deep-dose equivalent and the shallow-dose equivalent to the
skin should ensure that the eye dose 1imit is also met. Consequently, the re-
duction 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 50 rems
averaged over 10 square centimeters (10 cm?). There were several comments con*
cerning the scientific basis for this area. Some commenters suggested othe.
surface areas, such as 15 cm?, 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 Doc-
ument Room) contains a well-documented discussion of the selection of an appro-
priate area over whic’ to average the skin dose. These comments conclude that
1 cm? is a more appropriate area than either 10 cm? or 100 cm?.

Response: ICRP Publication 26 contains two recommendations for such areas:
a 100-cm? area and a 1-cm? area, the larger area being associated with routine
monitoring for skin contamination and the smaller area being associated with

I8 Tnternationa) Commission on Radiological Protection, "Statement and Recom-
mendations of the 1980 Brighton Meeting," Annuals of the ICRP 4(3/4)
Oxford, England: Pergamon Press (1980). (Available for sale from Pergamon
Press, Inc., Elmsford, NY 10523.)
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accident dose evaluation. After reviewing these comments and various recommen<
dations regarding skin dose measurements, the Commission has decided to use the
smaller srea of 1 cm® for routine skin dose evaluations. The l-cm? area is
consistent with the prior recommendations in NCRP Report No. 3917 and ICRP
Publication No. 918 as well as the smaller area recommended in ICRP Publication
No. 26.

Within the past several years, there have been instances where very smal)
(5-250 um) "hot" particles of fuel or activated corrosion products have been
discovered in reaztor facilities, on workers or their clothing, and, in a few
isolated cases, in worker's vehicles or homes. These particles are generally
too large to pose a significant risk from inhalatiun, but are capable of pro-
ducing 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 appro-
priate 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. 10619 and use a criterion based upon the number of radiocactive
disintegrations that have occurred (pCi-hours) rather than dose. The NRC st.
is reviewirn these recommendations and has issved an Information Notice on a
medified enforcement policy for hot particles.

Finai Rule: This revision of Part 20 specifies an area of 1 cm?® for skin
dose evaluations.

17 WNational Council on Radiation Protection and Measurements, "Basic Radiation

Protection Criteria," NCRP Report No. 39 (January 15, 1971), page 79, po a-
raph 207. (Available for sale from the NCRP, Bethesda, MD 20814.)

18 nternational Commission on Radiolo?1c|1 Protection, "Recommendations of
the International Commission on Radiological Protection (adopted September 17,
1965)," ICRP Publication No. 9 (1966), page 6, paragraph 28. (Available
for sale from Pergamon, Press, Inc., Inc., Elmsford, 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, Bethesda, MD 20814.)
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Comment: [ffective dose equivalent for externa)l exposure. The most prevas
lent comment concerning the effective dose equivalent is the restriction in the
proposed rule of the risk-weighted organ dose "effective dose" concept to in-
ternal doses without 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 organiza-
tions 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 cal-
culation is estimation of the attenuation of the radiation as & function of the
depth of the organ in the body. There are practical problems in the determina+ |
tion 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 unti)
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, wy = 1.0, has been speci-
fied. The use of other weighting factors for external exposure may be approved
on a case-by-case basis upon request to the NRC.

Comment: 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.
wWorkers who remain under the annual 1imit, and whose dose was X rems, would be
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constrained to receive (5 = X) rems, whereas workers who ieceived more than

5 rems in the first quarter could be allowed an additiona) 4 rems (1 rem in each
of the four quarters). One commenter suggested that this could provide an in-
centive for ‘ndividuals who are approaching the dose 1imit to deliberately ex-
ceed the 1imit and thereby protect their employability by taking ad\antage of
the extra dose allowance available to those who have exceeded the limits. An-
other commenter be)ieved that such a blanket authorization to exceed the limits
was inappropriate and preferred prior NRC review of the use of these extra

goses on & case-by-case basis.

Response: The purpose of the dosc 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 heaith protection. Licensees having workers with
critical skills who are approaching the dose 1imits early in the year or
workers who have received an accidental overexposure should consider use of
the planned special exposure (§ 20.206) to permit continued employment.

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

Section 20,202 Compliance with Requirements for Summation of Interna) and
External Doses.

Comment: Implementation burden. Many commenters felt that the burden of
agding external and internal doses was substantial, particularly as most )i~
censees woulo pe faced with either external expusure situations or interna) dose
situations, but not both,

Response: The NRC staff disagrees that there wil) be a substantial record~
keaping burden because this summation will be required only if both the interna)
dose and the external dose are each likely to exceed 10 percent of the dose
Timit. Thus, in most situations, as noted in the comments, only one component
will be requii ° to be measured and, consequently, summation of internal and
external doses will not be required.
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Final Rule: The requiremert remains that the committed effective dose
equivalent and the deep-dose equivalent should te summed to give the tota)
effective dose equivalent., However, this summation need only be performed {f
both components are required to be monitored (1.e., exceed 10X of an applicable
dose limit), 1f the summation of doses is not required, then the 1imit 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 before the
effective date of the revised Part 20. This guide will be on procedures to be
used in estimating committed effective dose equivalents and deep-dose equivalents
and guidance on when interna) and external doses have to be summed.

Comment: Use of individual metabolic or dosimetric data. Several commen-
ters thought that the proposed rule required 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 )icensees 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
fonizing radiation does not require that the associated dose estimates be based
on Reference Man doses. However, it is necessary to resort to populations
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 exter-
nal dose -~ see discussion under § 20.502)
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Note: Section 20.202(c) 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 loca+
tion 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 personne)
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 monis
toring in relatively homogeneous radiation fields, specia) consideration to
identify the actual "highest" exposed area would not be required.

Section 20.203 Determination of External Dose from Airborne Radicactive Material.

Comment: This could be read to require that the air concentration be
measured at two locations. This section appears to require that the air concens
tration be measured at the location of the individua! and at the point of maxi-
mum concentration in the cloud. The regulation should emphasize the reliance
on personnel dosimeters or other monitoring devices.

Response and Final Rule: Section 20.203 has been shortened considerably.
The revised section emphasizes the use of survey instruments and personnel moni-
toring devices to evaluate the externa) dose. The remaining technical gui“ance

from this section in the proposed rule will be incorporated into a regulatory
guide.

Section 20.204 Determination of Internal Exposure.

Comment: Interim dose calculation faccors and parameters. Because the
existing Part 20 is Lased on ICRP-22° dosimetry and metabolic models and the

20 Tnternationsa) Commission on Radiologica)l Protection, “Report of Committee
I1 on Permissible Dose for Internal Radiation," ICRP Publication No. 2
(1959). (Available for sale froc. Pergamon, Press, Inc., Inc., Elmsford, NY 10523.
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"
vevised Part 20 employs the 10RP- 301 dose parameters, there was concern regard-
ing whether the more recent ICRP-30 parameters should be used, particularly
when the value 18 to be compared with the intake limits in the present Part 20.

Response: The NRC is planning to issue a regulatory guide that will ad-
dress 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 Feaeral Guidance
Report 01122 sre also acceptable for use in calculating occupational exposures,
However, the e“fective dose equivalent factors in Federal Guidance Report #11
do not employ a rounding method suggestea in ICRP-30. For this reason, the
dose factors in Report #11 may be be slightly nigher (10-20 percent) than the
effective dose factors that correspond to the ALls and DACs in both the revised
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,

Section 20,205 [deleted) Further Provisions =+ Internal Exposure
Involving Radionuclides with Very Long Effective Half-Lives.

Comment: Exemption for long~lived radionuc'ides and the use of the commit-
ted dose equivalent concept. The use of the concept of & "committed dose equi-
valent" drew numerous comments. This approach entails assigning to the year
of intake the future internal dose (the “"committed dose equivalent" over 50
years) from radionuc)ides taken into the body during that year. The proposed
rule (in § 20.205) allowed an exemption from the use of committed dose eyuiva~
lents for several long-1ived radionuclides.

21 Tnternational Commission on Radiologica! Protection, "Limits for Intakes
of Radionuclides by Workers," ICRP Publication No. 30. (Available for sale
from Pergamon, Press, Inc., Inc., Elmsford, NY 10523.)

22 Environmenta) 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, 401 M Street, S.W., Washington, DC 20460.)
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Many of the commenters objected to having to assign the future 50-year
dose tc a single year. (Qthers 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 ex+
pected to live long enough to accrue the full 50-year committed dose equivalent.
Commenters pointed out that while vre-exposure controls (such as the annua)
1imits on intake and the derived air concentrations) should be based upon the
committed dose eguivalent concept fer planning and control, the use of controls
based upon 1imiting 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 severa) aduitiona) nuclides that had
similar ha'f-1ives and retention characteristics bu. were not included in the
proposed exception. Among these were cobalt, strontiim, and americium. The
approach in the proposed rule was characterized as appearing to place almost
compiete emphasis on the c ntrol of the work environment rather than on the
assessment and control of thy individual worker.

Response: The concept of dose commitment is not nev; this concept has
been used as the basis for controlling interns doses since the lati 1950s
when ICRP Publication No. 220 and the preserc 10 CFR Part 29 were piublished.
However, the term "committed dcse equivale it" applied to fut.re dose: from
internal emitters initiz1ly appeared in 977 in ICRP Publicatisn No. a6.1

The concentration 1imits for air and water in Appendix B to the existing
Part 20 were bused upon concentrations which, if continually inhaled (for air)
or ingeste< (for water) over a 50-year period, would produce a dose rate in the
"roriical 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 that have both long radiologicai half-
lives and long biologice clearance half-times, the 1imiting crgan dose rate
is not reached by the 50th year. For shorter-1ived 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.
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The 1imiting dose rate in the 50th year from a constant intake of a radio~
nuclide each year over a 50-year period s numerically equal to the total dose
integrated over the 50-year period from a single year's intake of the same
megnitude. Therefore, controlling the ‘ntegrated 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 sume 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
imtial annua)l dose from plutonium=241 were within the limit, the ingrowth of
the radiologically more significant americium=241 would lead o doses higher
tha the Timits {n subsequent years.

There are only a few radionuclides that would not attain an equilibrium
level (and a constant annua)l organ dose rate) within time periods of less
than 50 years. The use of the cummitted dose equivalent, rather than control-
1ing internal dose on the basis of annual dose, substantially overestimates
annual doses only for those radionuciides that do not reach an equilibrium leve!
in the body early in the working lifetime. These radionuc)ides are primarily
the lTong-lived radionuclides for which the exemptions of § 20.205 in the pro-
posed rule were intended. Radionuclides (such as cobalt-60, strontium=90,
ard americium=-241) that were easily measured at airborne concentrations or body
burdens below the DAC and ALl values were not included in the list of exempted
radionuclides because an exemption was not believed to be necessary for them,

The annual 1imits on intake and derived air concentrations are used mainly
for pre-exposure control rather than post-exposure dose assessment so that fine-
tuning 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 dif-
ferences 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 radio-
biological risk information.
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The use of en annual dose limitation system, even with a reduction in the
allowable dose 1imit from 5 rems to 3 rems such as in the proposed § 20.208,
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 pro*eztid 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 1imita-
tion system based on 1imiting only individual annual dose. Furthermore, it is
neither reasonable nor practical to expect future employers to take specia)
measures to control radiation dose to workers who transfer because & previous
employer, working under annual organ dose 1imits, permitted intakes that would
result in future dose rates that are appreciable fractions nf the allowsble
dose limits. Such a practice would not be fair to workers whose future employ=~
ability 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 interna)
radionuclides in oruer to show compliance. The annual dose system also requires
a complex bookkeeping effort because the annua)l dose 1imit for each worker
depends upon the worker's pre-existing body burden of radioactive materials.

Final Rule. Far the reasons discussed above, the Commission has decided
not to adopt proposed § 20.205 and the exemptions for certain long=1ived radio~
nuclides for the final rule. The use of the committed dose equivalent will be
applied uniformly to all radionuc)ides, regardiess of half-1ife. The Commission
recognizes that the removal of this exemption, combined with the lowering of
the airborne concentration limits for several radionuc)ides (notably thorium
and uranium), could impact on the current and future facilities that use these
materials. Licensees that are affected by these changes may request an exten-
sion of the implementation time in order to make the necessary modifications
to comply v "h the revised 1imits as they relate to long-lived radionuciides
identified in the proposed § 20.205. In addition, 1icensees should note the
flexibility provided in the revised rule 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, § 20.204 a)lows the use of actual
particle-size distributions and physicochemical characteristics of airborne
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particuiates to define a site-spacific derived air concentration to be used

in Tieu of the generic values in Appendix B. Such adjustments resylt in the
use of more precise dose estimates because of a better characterization of the
actua)l 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 bicassay
measurements to determine the behavior of radiocactive materials in the indivig-
ual and the use of these data to 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 1ifetime risk limitation for both
short-teria and long-term workers as the dose system recommended by the ICRP, the
Radiation Protection Guidance to Federal Agencies for Occupational Exposure, and
adopted in the current and revised 10 CFR Part 20. The Commission further
believes that, to be acceptable, such alternatives should not result in an ad-
verse impact on worker employability or result in undue recordkeeping or exces=
sive monitoring requirements for the future employers of transferring workers.

Section 20.206 Planned Special Exposures.

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 revised Part 20, the 1ife-
time 1imiting dose would be 260 rems (5 rems per year)(47years) + 5(5 rems)
(planned special exposures) = 225 + 25 = 260 rems). Under the S(N - 18) formu-
la, at age 65 (N = 65), the cumulative dose would be 5(47) = 235 rems. The com-
ment further noted that the NCRP recommended [in NCRP Report No. 91) a cumula-
tive dose 1imit of 1 rem x age; the Department of Energy has proposed a 100-rem
lifetime dose 1imit, and the ICRP at its 1984 Stockholm meeting inferred a goa)
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of 1 rem per year. Other commenters noted that, because of the potertial life-
time dose including the planned special exposure, the claim on page 51. FR 1121
(Table 5), of the proposed rule that "Individuais receiving highest exposure
will be reduced" is unjustified and incorrect.

Response: The aneglysis of maximum doses discussed above is overly simpli~
fied because it assumes that there are individuals who will be exposed at the
allowable dose 1imit every year of their working 1ifetime. Under the old
S(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 3 rems per guarter 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 annua) dose limit. If the worker's
exposure is under the 5-rem annual dose 1imit, there is no way to recapture
the difference for use in future years. Consequently, the average annual dose

(for the more highly uxposed workers) associated with new Part 20 is expected
to be less than under the former rule.

As noted above (see Response under § 20.201 Occupationa) Dose Limits), the
Commission considered the use of a 1ifetime dose limit but rejected it.

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

Response: (he 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 externa)l doses inherent
in the revised Part 20. Consequently, the requirements have been modified so
that internal doses may be included in planned special exposures in order that
the totul dose (TEDE) can be controlled in keeping with ALARA.
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Comnent: 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 ICKP recommendations. Other commenters agreed with the NRC's modifica-
tion to reduce the annual dose for planned specia)l exposures to 5 rems.

Response: The NRC has intentionally reduced the dose allowed in any year
from a planned specia)l exposure from the 10-rem value proposed by the ICRP to
5 rems. The lifetime total limit from planned special exposures of 25 rems
remaing the same as the ICRP recommendation. The Commission believes that it
would be better to distribute the dose over the lifetime more avenly than to
permit a large portion of the cumulative dose to be received within a smal)
period of time. In this sense it should be recalled that the planned special
exposure is in addition to the normal dose limits. Under the Part 20 condition,
it would be theoretically possible to get a 10~rem dose in 1 year, 5 rems from
a planned special exposure and 5 rems from routine operation. This is roughly
equivalent to the 12 rems (2 rems/quarter) that could be received under the pre-
sent Part 20 limitations using the S(N - 18) formula. The initial ICRP proposal
would have permitted a 15-rem dose in 1 year, 10 rems from planned special expo-
sures and 5 rems from routine operation.

Comment: Subtraction of emergency doses. Some commenters suggested that
doses received under emergency conditions, up to a lifetime tota)l 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 jeopar-
dized if the dose "bank" were depleted.

Respcnse:  The NRC hai not officially sanctioned the 25-rem "forgivable"
emergency dose that has been recommended by some organizations for a once-in-a-
1ifetime dose that would not be counted against an individual's lifetime dose.
Consequently, all doses received as a result of occupational exposure must be
recorded in an individual worker's record.

The Commission believes that planied special exposures will be used infre-
quently so that the lack of a dose bank for some individuals would not be a
major drawback to their employability.
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Comment: The time period for notifying exposed individuals of their dose
is too short. A number of commenters thought that the 1%-day period for notify-
ing exposed individuals of their exposure from a pianned special exposure was
too short. Some commenters noted that most NRC reporting requirements provide
8 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 specia)l 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 esti~
mate internal exposures that are now permitted in the revised rule to be part
of a planned special exposure. The requirement to notify the NRC (see
§ 20.1204) that a planned special exposure has taken place is also 30 days.

Comment: Doses received during a planned specia) 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 specia)
exposure 1imit., A few commenters expressed concern that exposures during plan-
ned special exposures that did not result in doses to an individual in excess
of the occupational annual dose limits would nevertheless have to be reported
separately and subtracted from the 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) life-
time cumulative 1imit might create a severe handicap to the licensee's opera-
tions. Being able to switch doses between planned special exposures and routine
dose 1imits 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 plan-
ned special exposure, all of the unique limitations, reporting, and recordkeep~
ing requirements are to apply, even if the doses actually received fall within
the duse limits for routine operations.
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Final Rule: The provisions of planned specia) exposures have been extended
to include internal exposures, and the reporting time to the individuals in
volved has baen changed to 30 days to allow sufficient time for analysis of
internal dose.

Section 20.207 Occupational Dose Limits for Minors.

Comment: Exposure of Miners. 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 preparaticen of an NRC Form 4 1f they were workers.

Response: Allowing minors to be occupationally exposed to radiation was
permitted in the present Part 20 (§ 20.104). A1) individuals, including minors,
who enter a restricted area are required (10 CFR 19.12) to be instructsd s to
the risks involved. Minors who are employed receive salaries and other associ~
ated benefits of employment so that there does not appear to be a major dif-
ference in this respect from other workers. Furthermore, licensees are required
under the existing and revised Part 20 rules to maintain the same exposure re
cords for minors as for adults.

An alternative to this procedure would be to exclude minors completely 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 out-
weigh the small incremental risk involved (particularly co sidering the reduced
dose limits applied to minors). Consequently, no change as been made from the
proposed rule.

Section 20.208 Dose to an Embryo/Fetus.
Comment: Biological basis for lower dose 1imits for pregnant women.

There were comments that cited older studies and recommendations for dose limits
for the embryo/fetus that are considerably higher than 0.5 rem. These comments
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questioned the biological basie for the 0.5 rem dose Yimit for the enbryo/
fetus in the proposed rule.

Response:  The bicological effects of ionizing radiation upon the embryo/
fetus are summarized in Regulatory Guide 0.13.23 The 1imit of 0.5 rem during
the entire gestation period is based upon a recommendation by the NCRP in 1977.2‘
The International Commission on Radiological Protection (xcnp-zs)l recommended
0.3 times the annual dose Timit or 15 mSv (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.Z‘ ICRP,25 UNSCEAR.26 and
the OECD/NEA. 7

Final Rule. The limit for the embryo/fetus of a declared pregnant woman i
0.5 rem over the entire gestation period. There is 21s0 an admonition that the
licensee avoid substantia) variation above the average monthly exposure rate that
would comply with the 0.5-rem 1i2it. These conditions are consistent with the
Federal guidance on occupational radistion exposure and with the recommendations
of the NCRP in NCRP Report No. 916'

Comment: Licensee's Responsibilities to Protect the Embryo/Fetus of an
Undeclared Pregnant Wuman. Severa) 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,

23 U.S. NucTear Regul tory 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 “mbryo and Fetus in Occupationally Fxposed Women,"
NCRP Report No. 53 (1977). (Available for sale from the NCRP, 7910 Wood~
mont Avenue, Suite 800, Bethesao. MD 20814-3095.)

25 International Commission on Radio.agical Protection, "Developmental Effects
of Irradiation on the Brain of the Embryo and Fetus," Annals of the ICRP

16 4) (1986). (Availabie for sale from Pergamon, Press, Inc., Inc., Elmsiord, NY

10523.)

26  United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR), Genetic and Somatic Effects of lonizing Radiation Sales
Section, United Nations, NY 1986, particularly Chapter 111, Biological
Effects of Pre-natal Irradiation.”

27  Organization for Economic Cooperation and Development/Nuclear Energy
Agency, "The Biological Basis for the Control of Prenata)l Irradiation,”
02CD/NEA. Paris, France (1988).
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Response: It is the fundamenta)l 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 noalth protection, considera-
tions. 1f she chooses not to declare her pregnancy. ‘he licensee will not be
required under the Commission's regulations to 1imit *er dose to the 0, 5-rem
Timit,

Undeclared pregnant women are protected under the NRC regulations for
a1l workers. The normal occupationa)l dose l1imits would stili be in effect
and would have to be complied with, and the dose would 2lso 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 radi-
ation protection (10 CFR 19.12), and she should have been provided with a
copy 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 B.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, the
licensee will not be cited for a violation of the Commission's regulations if
the estimated dose to the embryo/fetus of an undeclared pregnant woman exceeds
the 0.5-rem 1imit, even if the worker's pregnant state seems obvious.

Response: Section 16lc. of the Atomic Energy Act gives NRC the authority
to require such information to be provided by the worker. However, such a re-
quirement could be considered to be discriminatory and an invasion of personal
privacy. It would also be unenforceable because the woman and her physician
know when she knew of the pregnancy and patient-doctor communications are pri-
vileged. Infringement on personal privacy is also a drawback that applies to
requiring the female worker to supply information concerning her “"fertility"
or "infertility,"
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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
guestioned. For example, would it be reasonat » to assign %o 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 the embryo/
fetus by maternal organs and the placenta in evaluating the external dose com-
ponent of the embryo/fetus.

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

A forthcoming regulatory guide wil)l provide guidance on methods for al =
lating the dose to the embryo/fetus. For interim assessments of the dose tc
the embryo/fetus, it may be assumed that the dose to the embryo/fetus from
external radiation and from radionuclides in the body that are rela vely uni-
formly distributed, such as cesium=137 and compounds of tritium and carbon-14
that are not organically bound, is the same as the dose to the mother since
under these circumstances the same energy would be deposited per gram of t° sue
in both the mother and the fetus. For external gamma irradiation, the assump+
tion that the dose to the fetus is the same as to the mother should be conser-
vative (y . eld calculated doses that are somewhat higher than the actua)l doses
determined by more precise evaluations).

Permitting calculations of the embryo/fetal dose using reduction factors
for attenuation within the body of the m~ther would entail knowledge of the
e 'rgy spectra of the incident radiation. As noted previously (Response for
§ 20.201), photon spectra)l measurements, although technically feasihle, are
not currently required by the Commission and are considered to be beyond the
scope of routine radiation protection survey measurements. The small amount
of reduction in the calculated dose afforded by such attenuation corrections
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would be secondary in importance compared to uncertainties due to body orien+
tation, partial-body exposure from collimated beams of radiation, and the radio-
biological sensitivity of the embryo/fetus.

In situations where the use of a single dose measurement would be inappro-
priate for both the woman and the embryo/fetus, & 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 0.05 rew (0.5 millisievert) beyond the 0.5-rem (5 millisieverts) dose
Timit to an embryo/fetus.

Response: The smal) additional dose is intended to apply in situations
where the embryo/fetus has accurulated a substantial fraction of the dose limit
or has already exceeded thz iiwit before the woman formally declares herself
to be a "declared preynant 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 befire the licensee was aware that it was applicable
(1.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 1s small compared to the potential risk from the overall 0.5-rem dose
limit.

Final Rule: 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 1imit 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 incre-
ment would not have been available if the embryo/fetal dose were less than the



0.5*rem 1imit (even if the Jose were &s much as 0.499 rem). There is ro signif-
fcant difference in risk between 0. 551 (0.501 + 0.05) rem and 0.549 (0. 439 +
0.05) rem. This provision would have resulted in unnecessary penalties to both
the licensee and the declared preanant 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 0.45 rem (0.45 = 0.5 ~ 0,08).

Subpart D-~Radiation Dose Limits for Individual
Members of the Public

Section 20.301 Dose Limits for Individua) Members of the Public.

Comment: NRC should defer changes to limits fur the general public unti)
the EPA issues revised Federa! guidance. The EPA suggested that NRC not modify
its radiation 1imits for protection of the general public unti) EPA prepares
revised Federal guidance on dose 1imits applicable to the general public (the

recently issued Federal guidance applied only to occupationa) radiation protec-
tion).

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
an¢ its standards for the general public using an entirely different (and out-
moded) 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 explictly in the statement of considerations that accompanied the proposed
rule (51 FR 1118, Section XXVIII).
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Comment: Inclusion of doses from other Ticensed or unlicensed radiation
sources. Many cummenters expressed an opinion that the dose should not be all-
inclusive and shou'd not include fallout from nuclear weapons tests, transportas
tion of radioactive raterial, or other sources of radiation not under the con-
trol of the licensee.

Response: The new lower dose 1imit 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 1imit for
nuclear power operations (40 CFR Part 190) does apply to the total dose from
all sources within the uranium fuel cycle. However, in its practical implemen~
tation, 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 "background
radiation," which includes natura) background, global fallout, and radon not
associated with licensed material. This 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 opera..on and for shorter-
term transient operation, A number of commenters noted that ICRP-26 described
the 0.1 rem (1 mSv) per year value as intended to be an average goal for long*
term operation but that 0.5 rem (5 mév) was intended as the primary annual
dose 1imit 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 II.A., the ICRP has modified its
interpretation in the ICRP statement issued following their 1985 Paris meeting.
s0 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 Trom a "reference level" in the proposed rule to a primary limit in the
final rule.

2
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Final Rule: It shculd be emphasized that the 0.1 rem per year limit in
Pe=+ 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 public are not
usually monitored dirsctly (locations rather than individuals in the offsite
environment are monitored). As individuals may change residency and there is
no 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 § 20.301(c)). A 0.5-rem value has been re-
tained in order to apply to transient situations and to alleviate the immediate
need to redesi: = or reshield existing facilities that were designed to meet the
former 0.5-rem limit. The 0.5-rem 1imit is intended to be applied primarily
to temporary situations where operation of a facility, or the person's exposure
to rediation and radicactiv: emissions, is not expected to result in doses
above 0.1 rem over long periods of 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.

The Commission is aware that some categories of licensees, such as uranium
mills and in situ uranium mining facilities, may experience difficulties in
determining compliance with the revised values in Appendix B, Table 2, for
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, Table 2, if the licensee
can dewonstrate that the physicochemica)l properties of the effluent justify
such modification and the revised value is approved by the NRC. For example,
uranium mill licensees could, under this provision, adjust ihe Table 2 value
for radon (with daughters) to take into account the actual degree of equilibrium
present in the environment. Tuis provisicn permits (upon NRC approval) the
use of concentration 1imits ror members of the general public that better repre-
sent actua)l exposure conditions. This is similar to the allowance for use of
modified derived air concentrations (with Commission approval) ir § 20.204(c)(3).
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In both situations, licensees would be permitted to propose radionuclide
concentration 1imits for their facility that reflect actual properties of the
effluents rather than using the generic concentration-to-dose assumptions
associated with Appendix B values. These adjustments tailor the concentration
Timits to specific conditions, provide the same limitation of dose, and do not
permit any greater risk even tnough the adjusted concentration limits (for
members of the general public or for workers) may be higher than the Appendix B
generic values.

Use of this provision, applied to the percentage of radionuclide equilib-
rium existing in radicactive decay chains, cuuld provide a factor of 2 or 3 up-
warJd change in the appropriate air concentration 1imit. In addition, the 1i-
censee can demonstrate compliance by calculating the dose to the nearest resi-
dent rather than meeting the air concentration 1imit at the site boundary.

This should provide an additional factor of 2 or 3 allowance. Lastly, if the
0.1-rem effective dose limit sti)) cannot be met, the licensee can apply to NRC
under § 20.301(c) for permission to use a temporary 0.5 rem per year limit
rather than the 0.1 rem per year limit. Section 20.301(c) of the revised rule
requires that, in order to receive permission for use of this higher dose limit,
the licensee has to specify (1) the need for and expected duration of the higher
value, (2) their program to assess and control doses, and (3) procedures to
control doses to be ALARA. These options used singularly or in combination
coupled with process or operational modifications of these facilities is expec-
ted to provide sufficient flexibility to enable most uranium recovery facilities
to comply with the provisions of the revised 10 CFR Part 20.

Section 20.303 [Reserved].
The former 0.1-rein "Reference Level” and the EPA Standard for Nuclear

Power Operations that were in this section in the proposed rule are included
as primary limits for members of the public in § 20.301 of the final rule.

53



Section 20.304 [Deleted) De Minimis Level and Collective Dose Evaluations.

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 col-
lective (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 spert to
control inconsequential risks.

There were also a number of comments that were not in favor of either the
proposed collective dose 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 & 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 tc be uverlooked if they resulted from
small radiation doses delivered to very large numbers of people. Many commen-
ters, 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 commenters 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 repre-
sented 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 suitabie value and sti)] represented an in-
consequential risk,

Response: The Commission agrees that "Below Regulatory Concern" levels
would be useful and has issued policy statements on the application of the con-
cept of below regulatory concern with regard to waste disposal ("Radioactive
waste Below Regulatory Concern," Federal Register of August 29, 1986 (51 FR
30839)) and a general policy statement on below regulatory concern was announced
on June 27, 1990, and was subsequently published in the Federal Register on
July 3, 1990 (55 FR 27522). The general policy statement establishes the
framework for the Commission to formulate rules and licensing decisions to ex-
empt certain practices involving small quantities of radicactive materials
from some or ail regulatory controls. The BRC policy statement sets forth
criteria for protection of both individuals (individual dose criteria) and pop=
ulation groups (a collective dose criterion).

In order to ensure that any computational changes reflect the polizy that
evolves from the effort to develop generic BRC policy, the Commission removed
the threshold for truncating collective doses (§ 20.304) from Part 20 and has
inciuded 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 duse) 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.
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Subpart E--[Reserved]

Subpart F-~Surveys and Monitoring
Section 20.501 Surveys.

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 Pro-
gram (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 t'iis time are 1.0 centimeter (the deep-dose eguivalent)
and 0.007 centimeter (the shalliow 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
& recent separate NRC 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) has been
made, and the final Part 20 rule incorporates the final form of the accredita-
tion 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 1imit will be
generally ensured by compliance with the deep-dose 1imit. 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.
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Response: This is an incorrect interpretation of the dosimetry accredita-
tion rule (52 FR 4601). That rule, which is incorporated into the revised
Part 20, states that the dosimetry processor must be accredited. It is possible for
licensees that provide their own dosimetry services to be accredited.

Comment: Lack of specificity in monitoring requirements. Commenters noted
that the monitoring requirements, both in the present Part 20 and in the pro-
posed 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, uni-
versities, and medical institutions as well as small radionuciide 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, the
requirements in Part 20 are designed to provide the framework for all
licensees and to establish provisions that the NRC considers to be fundamenta)
to basic radiation protection.

Section 20,502 Conditions Requiring Individual Monitoring of
External and Interna)l Occupational Dose.

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) and for requiring
monitoring of internal doses (30 percent of the annual limit). It was frequent-
ly mentioned that starting to requi=: monitoring at 30 percent of the dose )imit
could result in overlooking dose f 1.5 rems (30 percent of 5 rems). The 1.5-
rem value would have been above the limits for minors and for the embryo/fetus
(0.5 rem) 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 1imit of 5 rems because the licensee was not
aware of the internal dose contribution.
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Srme commenters thought that the monitoring thresholds would be understood
more easily if they were expressed as doses instead of percentages.

Response: The unequal thresholds for requiring monitering of internal doses
(30 percent of the dose 1imit) 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 facili-
ties where actinides may be prevalent. (Bioassays for the radionuclides most
commonly found at nuclear power reactors were viewed as generally being able
to meet the 10 percent threshold set for external doces.) In situations such as
bioassay for alpha-emitting radionuclides, it may be difficult to detect 10
percent of the ALI or 10 percent of the dose limit by biocassay measurements
on excreta,

The monitoring threshold is & 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 concentra-
tions that could produce an annual cormitted effective dose equivalent of 0.5
rem (10 percent of the S5-rem limit) or more, then that worker's intake should
be monitored using measurements of exposure (e.g., estimates of DAC-hours basad
upon measured air concentrations) or intake (such as by whole=bouy 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 monitoring thresholds are specified as percentages of the dose limits
rather than as doses because the thresholds apply to several different dose
limits: the total effective dose equivalent, the eye dose equivalent, and the
shallow-dose equivalent.

Final Rule: The threshold for monitoring internal doses has 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 Commis-
sion acknowledges that, in some cases, particularly bicassay measurements of
transuranic elements, it may not be feasible to actually confirm such levels
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by bicassay. However, the monitoring threshoid is not a requirement on the
capability of the measurement, Average airborne radionuclide co.centrations
and the expected time of exposure can be used to estimate radionuclide intakes
and the need for biocassay or other monitoring methods.

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

Comment: Evaluation of radionuclide intakes for respirator wearers.
Several commenters mentioned that internal dose monitoring, such as bioassays,
should not be required solely because respiratory protection devices were used.
The rationale given by the commenters was that the requirement provides a nega-
tive incentive for using respirators and is, therefore, counter to ALARA opera-
ting practices.

Response: The requirement (in § 20.502(b)(3)of the proposed rule) for bio-
assays 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 § 20.703)
for bioassays to be conducted, as appropriate, as part of a respiratory protec-
tion program. Whether bicassays are necessary for a particular individual will
depenc upon whether that individual could have exceeded 10 percent of the annual
1imit on intake (ALI) or was exposed to airborne radionuclide concentrations in
excess of the menitoring threshold. An evaluation of internal dose would be
required if there were a potential for exceeding 10 percent of an anrual 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 concentra-
tions to be used for evaluating monitoring thresholds are those uf the ambient
atmosphere before credit is taken for respiratory protective factors. One of
the purposes of such bicassays is to confirm the effectiveness of the respira-
tory protection being providrd. If biocassay were made dependent upon the cor-
rected air concentration (after dividing by the protection factor), it would be
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equivaient to assuming that the intended protection factor was correct withcut
further verification.)

Subpart G-=Control of Exposure from Externa)l Sources
in Restricted Areas

Sections 20.601, 20.602, and 20.603 Control of Access to High and Very High
Radiation Areas.

Comment: Inapplicability of requirements to nuclear power reactors. Many
commenters 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 commenters proposed incorporating require-
ments for power reactors that are similar to reactor license conditions in
reactor technical specifications.

Response: The Commission recognizes that the detailed requirements applic-
able to large irradiators that were formerly 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 is being issued for public comment and applies specifically to
irradiators. At the time that 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 verv high radiation areas.

Comment: Choice of Dose Rate Defining a "Very High Radiation Area."
Several commenters believed that the 500 rads per hour dose rate that defines
a "verv 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.
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Response: The seriousness of this dose rate was a factor in its adoption.
The 500 rads per hour value 2appears in the previous 10 CFR 20.203(c)(6) as a
criterion for additional access controls for irradiators (similar in scope to |
the requirements of § 20.603 in the final rule). However, the previous Part 20 |
did not use a unique designation such as the "very high radiation area" desig-
nation used in the proposed and revised 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 the
revised Part 29 is discussed in a regulatory guide currently being prepared.

Comment: Meaning of "direct surveillance." Several commenters thought that
the term "direct surveillance" used in the proposed § 20.601 could be interpre-
ted 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 sur-
veillance over a high radiation area that is capable of preventing unauthoriz-
ed 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 observer may prevent entry into the area when necessary.

Final Rule: The section on very high radiation areas has been divided into
two sections. Section 20.602 provides a general requirement for restricting
access to such areas. This genera) requirement applies to all very high radia-
tion areas, regardless of the type of licensed operation, including those at
nuclear power reactors. A second, more detailed, set of requirements applies
only to large gamma irradiators. This section, § 20.603, restates requirements
for irradiators that are in § 20.203(c)(6) of the present 10 CFR Part 20.
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Subpart M <= Respiratory Protection and Controls to Restrict
Internal Exposure ¥ Restricted Areas

Sections 20.701 and 20.702 Use of Process or Other Engineering Controls and
Use of Other Controls.

Comment: "Use of other controls." Commenters suggested that, if workers
could be exposed to concentrations of radioactive materials greater than 1
derived air concentration, ALARA should be applied to the total of internal
and externa)l doses (to the tota)l effective dose equivalent). It was noted that
this condition was included in the Federal Guidance on Occupational Radiation
Exposure.

Response: Modifications have been made in the final rule to permit ALARA
considerations to apply to the total effactive dose equivalent rather than just
the internal dose portion.

Comment: Some commenters 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 philo-
sophy.

Response: Section 20.702 has been rewritten to clarify the intent that
the concentration of 1 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 licensee would be required when
the use of ventilation and process controls cannot further reduce the airborne
concentrations of radioactive materials,
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Section 20.703 Use of Individual Respiratory Protection Equipment.

Comment: The proposed rule permits low estimates but not high estimates
of intake to be corrected. Commenters noted the the proposed rule (§ 20.703(a)(1))
was not balanced as correction of intake estimates based upon dividing DAC-hours
by the respirator protection factor and was only permitted if the initia)
estimate was later shown (by bioassay results) to have been low.

Response: The rule has been modified so that corrected estimates of actua)
intake can be used in records in place of earlier es.imated intakes, regardless
of whether the change would result in an increase o* in a decrease in the intake
estimate.

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

Response: The NRC policy is that the decision as to medical fitness has
been, and continues to be, Teft 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 out-
side the scope of Part 20. Licensees desiring more guidance should obtain
ANSI Standard 103.6(1984), "For Respiratory Protection == Respirator Use --
Physical Qualifications For Personnel," which was developed as an industry
consensus standard that provides definitive guidance to "identify the respon-
sibilities of the physician, the employee, and management in determining the
employee's ability to use a respirator."”
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Comment: NRC should permit a health professional to certify physical
capability to use a respirator rather than requiring a physician to perform
each required certification. The proposed ruvle reguires that a physician
annually certify a worker's physical suitability for using a respiraior. This
should be broadened to permit any qualified health professional, acting unuer
a physician's orders, to perform the actual certification rather than requiring
a doctor to do this.

Response: As noted in 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 in an annual physical checkup.

Comment: The selection of respirator protection factors based upon "aver-
age concentrations" and not “peak airborne concentrations" is an improvement.
The proposed rule, unlike the previous Part 20, permitted protection factors to
be applied to the time-averaged air concentration rather than the peak air con-
centration.

Response: Jespite some favorable comments on this change, the Commission
has determined that the use of the average airborne concentration may not pro-
vide an adequate margin for health protection and, in the final rule, has re-
verted to the use of the anticipated peak concentration.

Final Rule: The proposed rule has been modified to require a resniratory
protection program when respiratory protiction devices are being used to limit
intakes, whether or not rredit is taken fyr respiratory protection factors.
Allowance has been made for use of respira‘ors that do not provide protection
factors that would keep exposures Lelow the carived a:~ concentrations if (and
only if) such use would keep the 1~%al effective dose equivalent ALARA.



Further Restrictions on the Use of Respiratory

Protection Equipment

Comment section 20.704 should be deleted. This section, which states
that the Commission may impose additional conditions on respirator use. is not
necessary because § 20,1302 permits the NRC to place additional requirements
on a licensee

Response: Although the commenters are correct that § 20.1302 gives the Com-

mission general authority to impose additional requiremets on licensees. the

Commission believes that the restatement of this policy in a section pertaining

specificailly to respiratory protection is desirable. As roted by the comments,

this section does not create any additional requirement not otherwise contained
in the regulations

1

Final Rule: The requirements contained in the proposed rule are retained

[=-Storage and Control of Licensed Materia)

Sections 20.801 and 20.802 Security of Stored Material and Cor.irol of Materi:

Not in Storage.

Comment: Definition of "secure." Ssveral commenters requested a definitior
the term "secure,” which they felt was vague 2nd did not provide an indication
the required licensee action.

Response: The phrase has been rearranged and now reads "secure from un-
authorized removal or access,” wnich s similar to the wording in the pravious

s should provide sufficient clarification of what was intenled by




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 radicactive materials, which could
result in contamination of unrestricted areas or exposure of individuals, as
well as having to report a luss of licensed material to the NRC.

Subpart J--Precautionary Procedures
Section 20.901 Caution Signs.

Comment: Black should be permitted as an acceptable color for the radia-
tion 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 ship-
ments 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 Cammission is
permitting the use of black in addition to continued approval of magenta and
purple, ~ather than as a required replacement.

Final Rule: This section has been modified to add black us an acceptable
color for the radiation warning symbol.
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Section 20,902 Posting Requirements.

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

Response and Final 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 appli-
cability to the lower hazs , "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 radicactivity 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 detinition of "airborne radiocactivity area" would require
tracking of employee "stay times" (time spent in the area). The second option
to the definition of "airborne radicactivity 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.

67



Response There are two alternative definitions of an "airborne radio-
activity area"; only the second one would require consideration of stav times
This second option does not require posting in areas that have low occupancy

Limes and airborne radiocactivity concentrations between 0.3 and 1.0 times the

T LT, r
appliicable DACs

Comment Areas containing only noble gases should not require posting as
airborne radioactivity areas.” The hazard associated w'th such areas is pri=
marily from external radiation

Response The DACs in Appendix 8 that apply to nodble gases (and define
an "airborne radioactivity area") are based upon submersion doses; therefore,
the relationship remains valid It should be noted that, because sowe short-
lived roble gases have particulate daughters (such as ®8Rb and 138Cs), the
warning denoted by posting as an "airborne radicactivity area" may still be

required ‘

Comment There is no evident need to post al) rooms containing 10 times

e\
the Appendix C levels. The requirement to post a caution s$ign 1» rooms that

Lhat

store ten times the Appendix C concentrations is unwarranted. There was some

conicern 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 Appendix C activities

could produce air concentrations for some radionuclides in excess of the

ocCu~
pational DACs For example, if 10 times the Appendix C quantities were dis~
persed 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

ODAC for cesium=13,, about 18 times the DACs for iodine~131 and tritium (water

N .

vapor), and approximately 6 times the DAC for technetium=92m. These appear to

be sufficiently large to justify a posting requirement, particularly to caution

LY C v

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§ 20.903(c)) unless areas outside the room warrant
posting as "radiation areas" and are already posted.

Section 20.903 Exceptions to Posting Requirements.

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

Response: The Commission believes that Lhere should be postine 2% Liess
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 radicactive
materials, then posting of the room would still be exempted under the remaining
exemptions. The term "prepared for transportation" does include packages that
are intended to be carried in a "sole use" vehicle. Such packages are permitted
to have higher allowable dose rates than those specified in DOT (or NRC) limits
for general shipment.

Final Rule: The exception for posting areas containing packages prepared
for transportation has not been reinstated.

Comment: The requirement for a person in attendance would be unworkable
in a hospital. The requirement (in lieu of posting the room containing a radio-
therapy patient) for a person in attendance in order to prevent entry was inter-
preted as rcyuiring a 24~hour escort for each radiotherapy patient.

Response: The intent was to generally require posting of therapy patients'
rooms. (As noted in one of the comments, the dose rate from patients even with
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diagnostic nuclear medicine treatments might exceed dose rates of 0.002 rem

V. VUVE
v
|
|

he intent of "in attendance" would be satisfied by a duty nurse at
station, providing that the station was in sight of the entrance to

1ent’'s room

20.904 Labeling Containers
Comment There is no way to meet the requirement to label containers in
some nuclear power plants or in hot cells. It is difficult to mark the detail-

ed infermation on a container in scme areas of a plant or in hot cells

Response section 20,905 contains exceptions to the labeling requirements
-

that take care of the problem noted by the commenter.

[Note For the purpose of this section, "Mixed Fission Products" and
"Fission and Activation Products" may be regarded 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 helpfu) as an additional designaticn
of the potential hazard.)

Section 20.905 Exemptions to Labeling Requirements.

Comment: The proposed rule omits existing exemptions for packages

y exempt quantities and those containing less than 10 mCi

\

-
~

iodine~125, carbon~14, and suifur=-35

Response: While these sources pose little external hazard from gamma

ramMrsatTnan
ragdiation,

the quantities could be a potential internal hazard if the package
were ruptured and the contents were released. Consequently, some warning

remains appropriate

Comment: The proposed rule omitted the existing exemption from labeling

for packages labeled for shipment in accordance with DOT requirements

10
v




Response and Final Ruie: The exemption for DOT-labeled packages has been
restored because the Commission agrees that the DOT labeling is sufficient to
denote the presence of radiocactive materials and provide an indication of any
potential hazard. (Quantities and concentrations not requiring DOT labels would
not warrant an NRC labeling requirement. (See § 20.905(d).)

Section 20,906 Prccedures for Handling Packages.

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

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

Final Rule: Section 20.906 in the final rule requires incoming packages
to be monitored when: (1) they are labeled as containing radicactive materials
acce  ng 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 un-
necessary. Several commenters with extensive experience in monitoring packages

noted that externa’ contamination was rarely 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 good. However, potential problems with leaking packages during

transit warrant continued monitoring upon receipt to ensure that leaking packages

are found and reported. Appropriate action can then be taken to determine the
extent of contamination in transport vehicles and storage areas in order to
limit the consequences and avcid recurrence. However, an exemption from the
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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 exemplion from the package survey
requirements in the existing Part 20 (§ 20.205(b)(3i1)) for a1 special form
sources,

The Commission believes that restoring this exemption will not result in
any additional hazard. An external radiation survey of the package is stil)
required. The primary purpose of this external survey of sealed sources is to
ensure that the source is still properly secured and shielded after transpor-
ting it.

Final Rule: The requirement to monitor external surfaces of packages has
been retained and applies to the two classes of packages for which surveys are
required (Tabeled "radicactive" and damaged or leaking). A partial exemption
to sealed sources transported for field use has been reinstated because of the
difficulty in making field measurements of surface contamination and because
the transporting vehicle is not in general commerce.

Comment: The requirement to monitor packages within 3 hours is unwarranted.
This requirement would be difficult to meet for several types of licensees, some
of which do not have a full-time health physics staff person.

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

Final Rule: The 3-hour period in the :urrent Part 20 (§ 20.205(b)(1)(5))
has been retained except if the package is received after norma) working hours.
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Subpart K--Waste Disposal

Section 20.1001 Genera)l Requirements.

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 particulaily helpful.

Response: Technically, the "decay in storage" option has always been
available to a licensee since the license permitted possession of the radio-
active materials and these materials naturally underwent radioactive decay.
The option was formally included in the proposed and final rules because the
list of disposal options is exclusive and there have been questions as to
whether this was allowed under the previous Part 20. It should be noted that
this option does not allow material that has "decayed in storage" to be released
to unrestricted areas unless it meets the requirements of one ¢f the other
allowed forms of waste disposal in Part 20, or the requirements “f § 35.92,
"Decay-in-Storage," of 10 CFR Part 35, or the specific requiremenis given in
any NRC or Agreement State license conditions.

The NRC staff considered adding a separate "Disposal by Docay in Storage"
option with specific criteria for unrestricted release of material after decay.
These criteria are commonly included in source and byproduct materia! licenses.
However, the provisions included in 10 CFR 35.92 and certain specific license
conditions pertain to 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 a specific licensed activity, it is
possible to consider existing pathways of exposure and to establish specific
criteria for decay.

General criteria in a rule would need to be sufficiently conservative to

take into account all reasonably conceivable pathways, thereby reducing the
appiicable level from what would be permitted in a case-by-case evaluation.
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Final Rule: The final rule has been modified to explicitly 1ist "decay-
in-storage" as an authorized form of disposal. Section 20.1C01 has been modi~
fied to incorporate the requirements that were in § 20,1002(b) of the proposed
rule. These provisions require NRC Ticenses for persons who receive wastes
containing licensed radicactive materials for treatment, for treatment or dis-
posal by incineration, decay-in-storage. or disposal in facilities licensed
under Part 60 or Part b61.

Section 20.1003 Disposal by Release into Sanitary Sewerage.

Comment: Removal of allowance for disposal of "dispersible wastes." A
number of commenters felt that the restriction of wastes released to sanitary
sewers to soluble wastes would have an adverse impact on certain )icensees that,
under the previous rule, had disposed of "dispersible" but insoluble radiocactive
materials. In particular, the practice was mentioned of grinding up anima)
carcasses with subsequent sewer disposal of the ground residue. This practice
is permitted by the previous Part 20 but would not have been permitted under
the proposed rule.

Response: In the final rule, the Commission has modifize the canditions
in the proposed rule for disposal of radicactive 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 com-
pared with other alternatives for disposal of this type of biological material.

The prohibition on disposal of insoluble materials via the sanitary sewer
was intended to prevent disposal via sanitary sewers of material in which the
radioactive material is primarily in an insoluble form. Such materials may
accumulate in the sewer system, in the sewer treatment plants, and in the sewer
s ludge.

Final Rule: The final rule permits disposal into sanitary sewers of:

(1) radionuclides in soluble form or (2) radionuclides ‘n readily dispersible
biclogical material, provided that the limits in Appendix B, Table 3, on the
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average monthly concentrations and the limits in § 20.1003(a)(4) on the tota)
activity releasea annually are met. The revised rule no longer permits the
disposal of nonbiological insoluble materials because of potential reconcen=
tration of these materials in the sanitary sewer system, sewage treatment
plants, and sewage sludge. This prohibition for insoluble materials is the
reason why there are no values listed in Table 3 of Appendix B for insoluble
materials.

Comment: The rationale for the reduction in the 1imits for sewer disposal
is not explained. The concentration limits for radionuclides released to sani-
tary sewer systems in the proposed rule have been reduced by a factor of 10 from
the former rule. This reduction did not appear to take into account the dilu-
tion afforded from multiple users of the 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-levei radicactive waste burial site and
could result in increased radiation doses to workers having to package this
material.

Response: The assumption noted by many commenters that radionuclides dis-
charged into sanitary sewer systems are not ingested is not necessarily true
because water in large lake or river systems may be recycled. The dilution af-
forded by having multiple users of a sewer system can be offset in part because
there can also be several users that discharge radioactive wastes into the same
sewer system. The revised Part 20 rule permits a higher concentration limit
for discharges into sanitary sewers than for other liquid effluent releases of
radiocactive materials, but has lower concentration limits than were formerly
allowed for sewage. In view of past contamination incidents (involving cobalt~
60 and americium-241) ani the reduction in the dose limit for members of the
public, the Commission believes that continuation of the higher limits is no
longer desirable.

The NRC has under way a study of the dose pathways associated with disposal

of radiocactive materials via sanitary sewers. This study will help clarify the
potential for human exposure.
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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 handie this type of waste) is the preferred method of disposal
because of the other health considerations in handling human excreta in addi-
tion to radiation protection. This exemption is in the current Part 20,

Section 20.1004 Treatment or Disposal by Incineration.

Comment: Relaxation of specific NRC authorization for incineration.
A number of comments questioned the need for the existing requirement that
incineration of radiocactive materials requires specific pricr NRC approval
(except for smal)l quantities of tritium and carbon-14, which are specifically
exempted). These commenters noted that the source of the released material
(from an incinerator stock 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 the revision of Part 20. The requirement for
prior NRC approval of incineration remains in the revised Part 20 because the
acceptability of incineration as a disposal option, except for exempted quanti-
ties of radicactive materials, must be determined on a site-specific basis
considering (1) incinerator design to safely dispose of hazardous materials,
(2) the variable nature of the material to be burned both in terms of isotopic
composition and activity, and (3) because many of these incinerators can be
located in urban areas, special calculational methods may be required to
assess doses to people located near these facilities.

Fina! Rule: Disposal by incineration still requires specific approval by

the Commission (or Agreement State) whether done only for wastes from the
licensed facility or whether done for wastes received fr-m other licensees.
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Section 20,1005 Disposal of Specific Wastes.

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

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 policy 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 potentia) appli-
cation to rulemaking or licensing actions for disposal of slightly contaminated
solid radioactive wastes. The Commission is developing a program for implemen~
ting the BRC policy separate from this Part 20 rulemaking.

Section 20.1006 Transfer for disposal and manifests.

Comment: This section should not .. 'n Part 20.

Response and Final Rule: This section is in Part 20 because it relates
to the radiation protection aspects of low-level waste shipments.

Section 20.' “iance with Environmental and Health Protection
.ations,
Final R is section has a counte . .. 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 Iicensed radio-
active 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 expinded to cover

methods of waste disposa) This section of the rule is advisory and is not
intended to imply that NRC wil) take enforcement action for violations of
other environmenta! protection regulations issued under statutes other than
the Atomic Energy Act

Subpart L--Records
of Recerd Retention Requirements,

1€ Ricords directly pertaining to effluents released to the
ironment, waste disposal, and doses received by individuals are tc
Commission terminates each pertinent license requiring the
cord retention requirements in this subpart generally have beer
3 years after the record is made This change is in confor-
the final rule published in the Federal Register of May 27, 1988
) on record retention requirements for other parts of the NRC

This change provides for consistent record retention requirements

LI

+

roughout the NRC regulations in Title 10 of the Code of Federal Regulations

General Requirements

The units used in records should be limited to those commonly

rad, the rem, and the curie. Some commenters thouaht that the

its (gray, sievert, and becquerel) should not be allowed

Response and Final Rule: The Commission agrees that the use of "specia
the rad, the rem, and the curie, is preferable at this time This will
¢ifficuities arising from trying to implement both a new regulatior

new units This will reduce potential problems in records and reports that

result from some licensees using the "SI units" and some using the

"special units." The final rule requires the use of the “"special units'

~ ~

{ ]
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See the discussion of this topic under § 2C.4 Units




Section 20.1102 Records of Radiation Protection Programs.

Comment: Added implementation b irden asscciated with requirements for
formal radiation programs. A number of commenters thought that the require-
ment 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 § 20.101, these nrovisions 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 cause large implementation cests. Much of the cost
associated with the recordkeeping requirements in the proposed rule was a result
of the ALARA documentation requirements. 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 program Therefore, this section contains
gene.al recordkeeping requirements associated with the radiation protection pro-
gram.

Comment: The recordkeeping burden for small licensees requires a commit-
ment of resources that is not commensurate with the risk. (I1 Section XXXVI of
the proposed rule (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 moni-
toring and recordkeeping efforts than were required by the existing Part 20.
Several commenters suggested that the NRC explore possible exemptions or exclu-
sions for academic licensees and other users of small quantities of licensed
material. Other commenters expressed 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.
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Retponse: Because of the changes to reduce the recordke “ing burden dis-
cussed in response to the preceding comment and because the basic requirement
in § 20,101 calls for effort "... commensurate with the scope and extent of
Ticersed activities ... ." the Commission has not made further exemptions or
exclusions from the recordkeeping requirements in this section for certain
types of licensees.

Section 20.1104 Determination of Prior Occupationa)l Dose.

comment: Medical and academic licensees would have difficulty in complying
with the requirement to determine prior exposures. The transitary 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 records
of lifetime cumulative doses follows one of the provisions of the guidance to
Federal ager~ies on occupational radiation protect on. Efforts to obtain prior
exposure histories are only required for wor' :»s who are required to be moni-
tored under § 20.502. Determination of prior doses received during planned
special exposures or doses in excess of the asnua) limits are required only
for workers who will De used in planned special axposures.

Comment: The recording of "fictitious" radiation doses should be avoided.
The present and propos<d 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
nonconservavive as it would tend to overestimate the dose used in any epidemio=
logical studies of radiation effects, thereby resulting in an underestimate of
the risk associated with a unit radiation dose.
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Response and Final Rule: The fina)l rule has been modified so that it does
not require any assumed dose value to be recorded in case of incomplete prior
dose histories. Only the lack of data must be recorded for periods where there
is no information. Howaver, for the current year, where there are missing data,
an assumption 15 to be made for establishing administrative controls: the
portion of the dose 1imit remaining for the current year is reduced by 1.2%
rems for each calendar quarter “or which information is missing. (The values
for other limits, such as the shallow dose equivalent or eye dose equivalent
siould be reduced by a one-quarter of their annual limit for each unreported
quarter.) The licensee must note the absence of this information on the em~
ployee'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 radi-
ation working experience joins L mpany X on July 1st but does not have the prior
radiation records. This employee's dose should be 1imited to 2.5 rems (5 rems -
2(1.25) = 2.5 rems) unti) such time as the records are obtained.

Comment: There stould be a quarterly dose 1imit 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: 1f data were missing for all four quarters (employment commen-
ced late in the fourth calendar quarter), then the employee could not be exposed
to radiatich above the level for a member of the general public. However, this
limit 15 0.1 rem per year not 0.5 rem.

Section 20.1105 Records of Planned Specia)l Exposures.

See discussion under § 20.1204.
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Section 10.1106 Records of Individua) Monitoring Results.

Comment: NRC should not require reporting or recording of cumulative dose.
A number of commenters noted that the ICkP system of dose limitation is based
[as one of the prirciples] 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 (suci .. *“* ¢~wmer 5(N « 18) formula),
the Federa) Guidance on Occupationa)l Exposure (see Section 11.D) contains a
vecommendation that cumulative dose records be maintained and provided to the
worker.

Comment: The proposea rule does not require recording annual doses as
listed in the 1987 Federa)l occupational yuidance.

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 revised Part 20 for interna) doses. This is
consistent with an exception noted in fuotnote 5 to the Federal guidance
(Federal Register of January 27, 1977; 52 FR 2832):

"When these conditions on intake of radicactive materials
have been satisfied [1.e., meeting the committed dose
Timits], 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 comp)iance."

Paragraph 20.1106(b) == See discussion under § 20.1204.
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Comment: The recordkeeping requirement in » 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 worke
Toad distribution.

Response ard Final Rule. The term “year" replaces the term "calendar year"
in § 20.3 and permits the licensee to define the year to begin anytime in
January. A licensee may change the starting date, provided that the change is
made at the beginning of the year and provided that no day is omitted and no
day 18 incluoed twice in consecutive years,

Comment: The requirement in § 20.1106(e) for each licensee to keep a copy
of the dosimeter processor's accreditation certificate creates an undue burden
on commercial processors. Commercia) dosimeter processor: 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 the licensee to
maintain a copy of the dosimetry processing accreditation certificate issued
to the processor providing dosimetry servic.s to the licensee. This requirement,
which was in the proposed dosimetry accreditation rule, was considered unneces«
sary and was dropped as a requirement in the final version of that ri’ sonse*
quently, it has been deleted from revised Part 20. Licensees who provide their
own dosiaeter processing services do have to maintain a copy of their NVLAP
enoreditation certificate for inspection.

Comment: The 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.
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Section 20.1107 Records of Dose to Individual Members of the Public.

Comment: Reporting requirements for exceeding "reference levels." The pro-
puosed rule contained requirements for reporting exposures in excess of the
“reference levels" for doses to members of the general public. Many commen-
ters thought that this was excessive because this was not an artual regulatory
Timit,

Response: The 100 millirems per year "reference level for doses to mem-
bers of the general public in the proposed rule has been incorporated as the dose
1imit in the final rule for members of the general public so that the associated
recording and reporting requirements now pertain to a regulatory limit,

Final Rule: Section 20.1107 has been broadened in scope from "effluents"
to pertain to reccrds of all estimates of doses received by individual members
of the public. Doses to members of the public are calculated from measurements
of direct radiation, and radionuc)ides ir. effiuents, and the environment rather
than as measurements pertaining to a a particular individual. This difference
in method of dose assessment from the more direct measurements used for occupa-
tional exposure does not imply any lessening of requirements for keeping ade-
quate records of effluents released to unrestricted areas.

Section 20.1108 Records of Waste Disposal.
Final Rule: Section 20.1108 is unchanged from the proposed rule.
Section 20,1109 Records of Testing Entry Control Devices for Very High
Radiation Areas.
Final Rule: Section 20.1108 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) of the pre-
sent Part 20.
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Section 20,1110 Form of Records.

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 com-
puter information networks for retaining and transmitting radiation dose
histories and other worker-related information among difrerent facilities.

Final Rule: The fina)l Part 20 expands the definition of "record" to in-
clude "electronic media." The use of electronic media requires authentication
and the prevention of alteration or loss of the records. As with existing
requirements for paper records, the electronic media must be capable of pro-
ducing a legible copy of the record.

Subpart M--Reports
Section 20.1201 Reports of Theft or Loss of Licensed Material.

Comment: The term "substantial exposure" in § 20.1201(a) should be defined.
The requirement to report the loss of radiation sources capadle of preducing
"substantial exposure' needs to be more precise.

Response: The term "substantial exposure" has been replaced by a specific
designation of the activity of lost source that requires immediate reporting
to the Commission. This quantity is 1,000 times the Appendix C activity levels.
For sealed sources of cobalt-60, cesium=137, or iridium=182, this activity would
produce a dose of around 25 rems at 1 foot over a 30-day period (25 rems is the
worker dose that requires immediate Comn.ssion 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 ac~
tivity-to-dose relationship.
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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 al)
Tost 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 miss~
ing sources be reported. Further, the report permits review of the circum~
stances 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 ioss.

Final Rule: The activity levels in Appendix C for some long~lived radio-
nuclides have been increased from those specified in the proposea rule. This
increase means that the loss of milligram quantities of natural uranium wil)
no longer have to be reported.

Comment: A 30-day telephone report should not be required concomitant with
a written report. Sections 20.1201(a)(1)(i1) 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 and Final Rule: The rule has been revised to clarify that the
written reports required by § 20.1201(b) are to 5¢ submitted within 30 days of
the telephone notification required by & 20.1201(a), rather than both being
within 30 days of learning of the theft or loss.
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Comment: The rule should provide for a “grace period" before having %o
report & lost source to NRC. Commenters noted that, in many instances, a source
“ost" 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 rule contains two notifilation requirements: the one for
immediate notification only pertains to those sources that exceed 1,000 times
the Appendix C activity levels. The second notification requirement pertains
to sources that exceed 10 times the activity levels in Appendix C and that
are stil) missing after 30 days. This provides a grace period of 30 days for
reporting the loss of most sources.

Seccion 20.1202 Notification of Incidents.

Commest: 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 1imits) would not
produce any discernible harmfu)l 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 cel) 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.

Final Rule: The fina)l rule retains the previous reporting requirement.




Comment: Immediate reporting should be required 1f there is any potential
for dose reduction. The Environmenta) Protection Agency (EPA) suggested that
incidents always be reported if there is the potential for significantly reduc-
ing public doses through protective actions. It is believed by the EPA that
this would occur at doses significantly less than those of the proposed repors
ting criteria,

Response: The incident reporting levels and response times have been
selected to 1imit attention to the more potentially serious events without the
entire NRC emergency response network being activated unduly for events involive
ing only smal) quantities of radicactive materials. For most cases, it is ex~
pected that the licensee would have initiated any necessary remedial measures.

Comment. Immediate and 24-hour notification requirements should be suspen-
ded 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 the Part 20 incident reports
could be a burden on the licensee.

Response and Final Rule: These reports are particularly easy to make for
nuclear power reactors (the reactor operator merely has to pick up the dedicated
NRC telephone 1ine to get the NRC Operations Center). There are certain funce
tions of the NRC (such as activating the NRC Incident Response Plan) that re-
quire that NRC be notified; therefore, this notification requirement has been
retained.

Section 20.1203 Reports of Exposures, Radiation Levels, and Concentrations.

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

Response and Final Rule: A requirement has been added to the final rule in
§ 20.1203(a)(2)(ii1).
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Comment: The identifiers required in § 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 and Final Rule: A footnote to this effect has been added to
§ 20.1203.

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 leve)
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 leve)l is now the recommend-
ed Timit, Consequently, 0.1 rem is the primary 1imit applicable to members of
the general public and reports arr justified when it is exceeded.

Comment: Smaller licensees, such as nuclear medicine facilities, should
be exempted from the reporting requirements of § 20.1203. Licensees are re-
gquired to report concentrations in unrestricted areas that exceed 10 times
any applicable limit in the 1icense. Because some nuclear medicine units use
the room air volume for dilution, calculated concentrations exceeding 10 times
the Appendix B 1imits 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
previous Part 20. Part 35 of the Commission's regulations, which deals with
medical applications, covers the medical use of noble gases and in § 35.205(a)
1imits airborne concentrations to the 10 CFR Part 20 Appendix B concentrations.
Experience has not indicated large numbers of reports of such limits being
exceeded,




§ 20.1204 Reports of Planned Special Exposures

Comment: The licensee 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. 1t 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 1icensee 15 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,

Section 20.1206 Reports of Individual Monitoring.

Comment: Could the requirement for the reporting ¢f individual exposures
be construed as an invasion of privacy? © me commenters believed that requiring
the reporting of individual doses rather than a statistical summary might con-
stitute 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
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be protectled 1n accordance with the Privag Aet

t valy and wi be restricted
as it has been in the past, s¢ by NRC officials, NRC contractors, or guali-

fied scientific investigat. s instructions on protecting this information

appear in § 20.1106(d)

Comment If the radiation exposure data are crllected into a centra)

repository, would the NRC be the proper place for it? One commenter felt that
the radiation exposure data might be better maintained by an agency whose

charter encompasses the analysis of the data for estimates of risk

Response Arguments might be made for other agencies having the l12ad role

In the storage and analysis of ti.ose data; however, it is the NRC that has the

statutory authority to require that these data be collected. Although the
Parc 20 recordkeeping requirements are intended primarily to fulfil) NRC's
\nformation needs for regulation, the NRC has continuing contacts with agencies

that have expertise in conducting epidemiological studies (such as the Nationa)

Cancer Institute of the Nationa) Institutes of Health and the Office of Mealt!
and Safety of the Department of Energy) to ensure that the Part 20 reporting

and recordkesping requirements do not lose information that would be vital to
carrying out studies of this type

Comment The total collective (person-rem) dose should be repor ed It

was felt by one commenter that NRC should require the total collective dose to

be reported so that the numbers used in NUREG-0473 (NRC's annua)

oCCupationa

summary of
radiation doses) will be the same as those calculated by the
licensee

Response: The reason for a possible discrepancy between a licensee's esti-

mate of the collective dose to workers and the estimate published by the NRC
has been that the licensee may sum the actual individual doses and the NRC esti-
mate 1s based upon the statistical summary rather than the actual individual

dose reports Such differences should be reduced in the future because NRC
will also be using dose information for individuals. Th: final rule requires
licensees who previously submitted the dose summaries to report the individual

dose data to NRC. Both collective dose calculations shruld then be using the

same data base.
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Comment: The termination report required in § 20.1207 should (or should
not) de replaced with an annual repcrt for all personne) monitored. Some com=
menters felt that an annua)l report just to the NRC should replace the present
requirement for a termination report. Other commenters felt that annual reports
to the NRC of doses to individuals constituted a considerably larger burden than
did a statistica) summary. Some commenters, who disagree with filing an annua)
report to the NRC, were in favor of giving such an annual dose summary to the
worker. Other commenters suggested that all licensees be reguired to submit
an annual report to NRC on each monitored individual.

Response: The reporting of individual monitoring data will help track
doset 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 analy-
sis of the terminalion reports.

Licensees who were previously required to file both annual statistical sum-
maries and termination reports with the NRC will, instead, submit annual dose
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