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I. SECY-90-387 - Final Rule. E3rt 20 - Revised Stanlards for
ITotection Against Radin112D

The Commission, by a 4-0 vote, approved for publication in the
FedcEnl_JLqgintAE the revised 10 CFR Part 20 on Standards for
Protection Against Radiation with the attached changes. This
rule will become effective 30 days after publication. Licensees
may, however, defer implomontation of this rule until January 1,
1993.
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americium, curium, and californium were found to be a f ctor of 2 higher than
the ICRP-30 value so the ingestion ALIs are reduced by a factor of 2. Parameters -

applicable to inhalation ALIs and DACs are less affected than the ingestion ALIT
as the trcnsfer fr the ga trointestinal (GI) tract to the blood for these
radionuclides generall is' N significant than transfer ftom the lung to the
blood.

C. ICRP 1987 Como Meeting

Following its 1987 meeting in Como, Italy, the ICRP issued a statement 5

that reviewed the existing estimates of the biological risks of ionizing 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 a
smaller factor, for workers. The ICRP concieded in 1987 that this information
alone was "not considered sufficient at that time to warrant a change in the
dose limits for occupational expnsure 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
irportance in controlling doses if the principle of keeping radiation exposures
"as low as is reasonably achievable" is being practiced. This position has
since been modified by the ICRP 1990 Statement (see Section II.I below).

D. Federal Radiation Protection Guidance on Occupational Expasure

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

5 International Commission on Radiological Protection, " Statement from the
1987 Como Meeting of the (ICRP]," Health Physics, 54(1): 125-132 (1988).
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The latest report in this series is the 1988 report. The 1988 report contains
more recent infotsation on the health risks of ionizing radiation determined
from a reevaluation of the data on the survivors of the Hiroshima-Nagasaki

| atomic bombings. Based upon these data, the radiation risk at high doses and
~4high dose rates is estimated to be 7,1 x 10 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 dose
rates. This would lead to an estimated risk of fatality of between (0.7 to

~43.5) x 10 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 public from NRC- (or Agreement State) licensed activ-
ities. The fatal cancer risk value associated with the 1977 ICRP recommenda-
tions,I is 1.25 x 10~4 (the proposed Part 20 rule, 51 FR 1102, January 9, 1986)

,

so that the risks as estimated by the 1988 UNSCEAR report for low doses are
GudHbe 2.8 times higher than the ecrlier ICRP estimate, jHdplica-

Jbd tions of eerincreased risk are discussed in Section II.I.
0W

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

The 1988 BEIR-IV report supplements the 1980 BEIR-III report by providing
a more detailed analysis of the risks from internal alpha-emitting radionu-
clides to complement the emphasis of the BEIR-III report on gama 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 Committee 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 Ionizing Radiation " Health Risks of Radon and Other
Internally Deposited Alpha-Emitters, (BEIR-IV)," National Research
Council, National Academy Press, Washington, DC 20418 (1988).

10

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ ________---



_ _

.

'

The redionuclide given the greatest emphasis in the BEIR-IV report is
radon (radon-222), the gaseous decay product of radium-226. The radon dose
conversion factor in the BEIR-IV report for exposure conditions representative
of those of the general public is consistent with the value used to derive the
airborne effluent concentration limit for raden 222 in Appendix B, Table 2 of
the revised 10 CFR Part 20.

H. The 1990 Report of the National Academy of Sciences' Committee on the
Biological Effects of Ionizing Radiation (BEIR-V)9

|

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

since the BEIR-III was completed in 1980.g K)C rEpo rY
Tt.e BEIR-V Committee uses the linear dose response model and the relative

risk projection model to extrapolate the fatal tumor risk to futura periods.
The relative risk projection model assumes the risk to be proportional to the
natural cancer incidence, which generally _ increases with age. Because of this |
dependence on age, the relative risk model generally predicts higher future
(lifetime) risks than the absolute risk model which employs a constant added
risk per year with increasing age. Estimates are given of the risk as a func-
tion of the time since the exposure occurred and the age and sex of the
exposed person. The BEIR-V report, like the UNSCEAR-88 report, indicates that

9 National Academy of Sciences-National Research Council, Committee on the
Biological Effects of Ionizing Radiation, " Health Effects of Exposure to
Low Levels of Ionizing Radiation, (BEIb Y)," National Research Council,
National Academy Press, Washington, DC 20418 (1990).
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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 creater 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 lifetime 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 par rem (0.05 per sievert) for the
general population, the higher value for the public being associated with the
higher sensitivity and the longer period of elevated risk associated with the
younger ages present in the general population. The value of 5 x 10'4 is three
times as large as the recommended value in the 1980 BEIR-III report and four

1times as large as the estimate in the 1977 I(.RP4 6 report (see Section II.F).

The BEIR-V report also summarized the data on the frequency of severe
mental retardation found in the children of Hiroshima and Nagtuki atomic bomb

survivors. These children were exposed in utero at gestational ages of 8-15
weeks and the risk of severe mental retardation during this period is about

Mveskold ktu e$cet 15%. reje of 20 6 @ rem .The risk. af seet rckdedh{nS2M4 x 10 perremP+'let;cf: -!:k :t ether gc;t tion:1 O;cd uiNa-
unsless

g# D ow gestattM Nes3 ture we.5 e eMowe of merce<A r4k.iw seived exposed evCte h IWCtNSOMQp Mf The e imates of genetic effects to the offspring of irradiated
individuals remained similar to those in the 1972 BEIR-I and 1980 BEIR-III *Y%
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 release indicating that it would issue revised recommendations
for radiation protection based upon the newer studies of radiation risks (such
as those described in Sections F, G, and H above). The press release indicated

12
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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 level |
adopted in this revision of Part 20, 0.1 rem per year.

l
The Nuclear Regulatory Commission does not believe that additional reduc- i

tions in the dose _ limits are urgently required by the latest radiation risk
estimates.]Fewindividualsineithertheworkforceorinthegeneralpublic
are exposed at-nr near the limits, and most of these will not be exposed at

m e h,mt
,,

such levels over long periods of timed Due to the practice of[ALARA ("as low ge-
as is. reasonably achievable"), the average radiation dose to occupationally

exposed individuals is well bg og tge g s in either the existing or revisedg
Part 20 and also below the _2n;e: 5:ing centi & : [by the ICRP. For example,

in 1987 about 97 percent of the workers in nuclear power plants, industrial
radiography, reactor fuel _ fabrication, and radioisotope manufacturing, four of

the indu g g having the highest g e-*p lj oy oeg pgt,ig a g d,ijt[o,n,elpy y pg,
sures, c : 5:h:: N annual dose 8o rems :c t'at sa 4 - diett r: i: tier, ir,-

3

fthe occupational dose limits 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 5-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

Q 5 rems _per year. /

As a result of the application of the ALARA philosophy to ~ effluent release
L 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

p ' 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,

l'

13
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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 comunity 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 task force convened by the Environmental Protection Agency to consider
revised Federal radiation guidance. Any future reductions in the dose limits by
the Commission would be the subject of a future rulemaking proceeding.

III. 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. Thereagalsoseveral "

areas where issues raised in the public comments (see Section 3) 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 to formulate rules and licensing decisions
to exempt certain practices involving small quantities of radioactive
materials from some or all regulatory controls. The BRC policy statement

sets forth criteria for protection of both individuals (individual dose
criteria) and population groups (a collective dose criterion).

|
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,

radioactive contamination. This is being actively pursued by the NRC
staff by developing criteria for residual contamination of soils and structures,
which gone aspect of the implementyion of the. Below Regulatory Concern

afe

y
polic v44y NRC staf ffpir [W-4 ankP[ Interagency Task Force on ,y

Residual Radioactivity.

(3) Limits and calculational procedures for dealing with the " hot
particle" issue (small particles found in nuclear reactors that, because
of their high activity and small size, produce high localized doses to skin).

The NRC notes that the National Council on Radiation Protection and 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 HRC 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 rulemaking to set limits for skin
irradiation.

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

A new Part 36(5) Publication of a separate rule for large irradiators.
is being proposed for public comment. The detailed requirements for irradia-

tors presently in the revised Part 20 (B 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
These two areas requiresufficiently to justify a change from current practice.

better scientific consensus on the appropriate position: (1) The need for and

impact of a lifetime cumulative dose limit of 1 res per year of age and (2) quality

.

15
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factors, especially for neutrons, low-energy beta-emitters, and high-energy gamma'

photons. These issues will be reconsidered as consensus positions are reached by
the scientific community.

IV. Need for Additional Regulatory Guidance

The Commission recognizes that the incorporation of many new concepts into
Part 20 will require additional guidance and explanation on their application
to practical problems in radiation protection. The Commission also notes the

desirability of having such additional guidance available at the same time that
the final rule is issued in effective form. However, it was impractical, both
for reasons of scheduling and availability of resources, for these guides to be
developed concurrently with Part 20. Some of the regulatory guides being 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 (Draft Regulatory Guide
8.9, Revision 1),

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

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

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

(6) Instructions.for Recording and Reporting Occupational Radiation
Exposures (includes NRC Forms 4 and 5).

.

The Commission has instructed the staff to have these and other draft

Q.nd p dd>884[M[4d!guides published for public comment early in 1991

frrn Dece<sl>et 3l,1991.
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V. Implementation and Existing License Conditions*

Section 20.8 of the rule provides that NRC licensees must, implement the &VM
q Part 20 rule on or before January 1, 1993. Q T: = ;-_( d W = 5 6 ':icns

c'. n,,.r- 2: # t Y:r:Zetien dets . + i i w W h i iy~ ms

2: N ' ^ .- Early implementation may benefit applicants for new licenses orD,y license renewals as they could avoid having to adopt and implement one version
& 't of Part 20 for only a short period of time prior to the required implementation
h date of this revision. W ::n ::: ct:::'t; n c ' ,, H y 'n m i, C .,: n :

__.,

3 i e'ir: . ; ci::d ": ' W Compliance will be required with the version of 10 CFR

gf ' Part 20 codified in the Code of Federal Regulations on January 1, 1991 until
t January 1,1993, or until the licensee notifies the Commission of early %ple-
'

mentation of the revised Part 20.
d >Ut

j (k License conditions and reactor technical specifications may contain
6 citations to portions of the existing 10 CFR Part 20. After adoption of the

3 D revised Part 20 by the licensee or after January 1, 1993, the applicable section i
of the revised Part 20 that corresponds to the same topic should be used in

N place of any section of the Part 20 in effect on or before January 1, 1991 thatg
fis cited in the technical specifications or license conditions. When there is
U no corresponding section in the revised Part 20 to these cited provisions, the

urrent. iiGr.:: candition based on the Part 20 in effect on or before January 1,

de 1991 shall remain in force until there is a technical specifteation change, or

h'R license amendment or renewal. If a license condition or tect nical specification
\ exempted a licensee from a provision of Part 20, it will be assumed to also,

t exempt the licensee from the applicable provision of the revised Part 20. If

j the license condition or technical specification is more restrictive than the
revised Part 20, it shall remain in force until it is modified by a technicalw

\ '%U specification change or license amendment or renewal.
q

The NRC will issue a regulatory guide that provides the section and para-
graph identifiers in the revised Part 20 and the cor nding sections or
paragraphs in the earlier Part 20. This document wil(I ssued 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 earlier Part 20 cited
in license conditions and technical specifications.

- -r
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NRC Agreement States each have regulations compatible with the
existing 10 CFR Part 20. Agreement States normally amend their
regulations to preserve compatibility within three years af ter
NRC issues final rules. In the Commission's view, it is
desirable to minimize the period when different radiation
standards and methods of determining doses are in effect across

- the nation. The States and the public have had extensi,e advance
knowledge of the planned revision of Part 20. Consequently , it
is the Commission's view that the Agreement States must proceed
as quickly as possible to conform to Part 20 and should require

[ that all Agreement State licensees comply on or before January 1,
1994. The States are encouraged to provide the flexibility for

-

early adoption should licensees so choose. As just discussed,
the Commission has provided about two years from publication of
the final rule before all NRC licensees must comply. Agreement
States may also wish to provide additional time for their
licensees to comply to facilitate transition and the Commission
would have no objection so long as compliance is required by
January 1, 1994.

,
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! Comment: Inclusion of doses from other licensed or unlicensed radiation.

sources. Many commenters expressed an opinion that the dose should not be all-
inclusivt and should not include fallout from nuclear weapons tests, transporta-
tion of radioactive material, or other sources of radiation not under the con-
trol of the licensee.

Response: The new lower dose limit for members of the general public
(which was described as a " reference level" in the proposed rule) applies
only to doses from radiation and radioactive materials under the licensee's
control. The EPA's generally applicable environmental radiation limit for
nuclear power operations (40 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,

1 ourek ish **a Ag. Qe ewie sww -%Q > g .y1 ,c. A ..Ad.Ldw A w. M. it, A tw1 lid a
& d k, a er a h

The definiti of"naturalbackground"hasbeenreplacedby"backgro$nd 'A'M*

dwcu .
radiation," whichpch. dis nettriel b;;kground, g+cbal f:lleut, :nd r: den nota

-c;;ccieted . ith 'icented .:tcri:1[This clarities sources of radiation and
radionuclides that can be excluded from evalua ions of the dose from licensed
activities. [7 g

%-t = a- y- F
& swet < sAh
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Coment: Differentiation of limits for long-term operation 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 mSv) was intended as the primary annual
dose limit for members of the publi:. 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,2

so that the primary standard is 1 mSv (0.1 rem) per year. This clarification
of ICRP philosophy is reflected in Part 20 by the change of the 0.1 rem per year
value from a " reference level" in the proposed rule to a primary limit in the
final rule.

51
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Final Rule: It should be emphasized that the 0.1 rom per year limit in--

Part 20 is not intended to be applied as a long-term average goal: it is an
annual limit. As a matter of practicality, long-term (or lifetime) dose limits
for members of the public cannot be implemented unless each year's dose is kept
within the long-term goal. Doses to individuals in the general public are not
usually monitored directly (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. I

!

|
The 0.5 rem per year limit is available only upon specific application to )

and approval by the Commission (see 6 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 redesign or reshield existing facilities that were designed to meet the
former 0.5-rem limit. The 0.5-rem limit is intended to be applied primarily
to temporary situations where operation of a facility, or the person's exposure I

to radiation and radioactive emissions, is not expected to result in doses I

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 j

for any additional modifications is performed. Och M4M3 MC S|

h suq//e,g 6 com,o(y An1k a 6 5me, a,,m,*f &ntS Ihf #^ &]'b'O'U) gh hoyi/als HiYh EVI3rfy fc/d!heray
'

in a a'c41e Amid-l'
' The Commission is aware that some categories of licensees, such as uranium

mills and j,n situ uranium mining facilities, may experience difficulties in
.

determining compliance with the revised values in Appendix B, Table 2, for I

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

i

public that are different from those in Appendix B, Table 2, if the licensee j
.

can demonstrate that the physicochemical 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 the Table 2 value
for radon (with daughters) to take into account the actual degree of equilibrium- ,

present in the environment. This provision permits (upon NRC approval) the
use of concentrat an limits for members of the general public that better repre-

sent actual exposure conditions. This is similar to the allowance for use of g
modified deHved air concentrations (with Commission approval) in 620.204(c)(X).

A :
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In both situations, licensees would be permitted to propose radionuclido
.

concentration limits for their f acility that reflect actual properties of the~

effluents rather than usa.. the generic concentration-to-dose assumptions
associated with Appendix B values. These adjustments tailor the concentration

limits to specific conditions, provide the same limitation of dose, and do not
permit any greater risk even though the adjusted concentration limits (for
members of the general public or for workers) may be higher than the Appendix B

generic values. d $ g W 20.'302(l')(/)d
( f

Use of this provision, applied to the percentage of radionuclide equilib- 3

rium existing in radioactive decay chains, could provide a factor of 2 or 3 up-
ward change in the appropriate air concentration limit, In addition, the li-

censee can demonstrate compliance by calculating the dose to the nearest resi-
dent rather than meeting the air concentration limit at the site boundary
This should provide an additional factor of 2 or 3 allowance. Lastly, if the

O'.1-rem effective dose limit still cannot be met, the licensee can apply to NRC
under 6 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 ceder 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 f acilities
to comply with the provisions of the revised 10 CFR'Part 20.

Section 20.303 [ Reserved).

The former 0.1-rem " 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 S 20.301 of the final rule.
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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 cutof f, 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 j
as representing "significant" levels of risk. A value of 0.010 rem was noted by
several commenters as being a more suitable value and still represented an in-
consequential risk,

em t
Response: The Commission agrees that "Below Regulatory Concern" levels L Xo

would be useful and has issued policy statementY on the application of the con-

K cept of,Be,ctele.-regvieteryconcernwithregardtowastedisposal(" Radioactive
^ /'

x
-- g Waste Below Regulatory Concern," ":f:-9 "- ':te- ( F; :t 2^ '^""1 51 FR.

d g ) 3083 p and a general policy statement on n ;;.':t:; :: : ' - - m= si
3 er, h re P , 1%C, o,,J ..; . L. y.enti, p.eii.nvu T u . ;. '. ":;!:t: e-

'
in m.

july 3,1990)(55 FR 27522p. The general policy statement establishes the
T ramework for the Commission to formulate rules and licensing decisions to ex-

empt certain practices involving small quantities of radioactive materials
from-some or all regulatory controls. The BRC policy statement sets forth
criteria for protection of both individuals (individual dose criteria) and pop-
ulation groups (a collective dose criterion).

In order.to ensure that any oomputational changes reflect the policy that
evolves from the effort to develop generic BRC policy, the Commission removed
the threshold for trunca6ing collective doses (6 20.304) from Part 20 and has
included such a threshold in the generic BRC policy statement. This deletion
is also consistent with comments that noted that this section described a
method for calculating a quantity (collective dose) that was not reri. sired 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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Comnent: HRC 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 rule requires that a physician

annually certify a worker's physical suitability for using a respirator. This

should be broadened t' permit any qualified health professional, acting under
a physician's oroers, to perform the actual certification rather than reouiring
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 sd ection 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: Despite 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 respiratory
protection program when respiratory protection devices are being used to limit
intakes, whether or not credit is taken for respiratory protection f actors.
Allowance has been made for use of respirators that do not provide protection
factors that would keep exposures below the derived air concentrations if (and
only if) such use would keep the total effective dose equivalent ALARA. SVCh A ,

deiermeh'en shooM edy be reo.ched a.{ fee cuefvI considerdM|

f % karJR-oK beh ccdcolokd raaebs w.itdcd Me basedaf
f"ALARA codxchons aut increo. sed mkmd closes e

aHemafive pcedures ht do et mN ze-
hawl emosure.s.
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|

Comment: Unnecessary restrictions on research. One :ommenter thought that*

the requirement to secure small quantities of radioactive materials when they
are not in use would interfere with university research.

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

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 Commission is
permitting the use of black in addition to continued approval of magenta and
purple, rather than as::s requi replacement.

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

66
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Final _ Rule: The final rule has been modified to explicitly list " decay-
'

in-storage" as an authorized form of disposal. Section 20.1001 has been modi- i

fied to incorporate the requirements that were in_6 20.1002(b) of the proposed
rule. These provisions require NRC licenses for persons who receive wastes
containing licensed radioactive materials for treatment, for treatment or dis-
posal by incineration, decay-in-storage, or disposal in facilities licensed
under Part 60 or Part 61.

Section 20.1003 Disposal ty Release into Sanitary Sewerage.

Comment: Removal of ellowance 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 licensees that, ,

under the previous rule, had disposed of "dispersible" but insoluble radioactive
materials. In particular, the practice was mentioned of grinding up animal
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 modified the conditions
in the proposed rule for disposal of radioactive wastes into sanitary sewer
systems so that "dispersible biological materials" may continue to be disposed

.of by release to sanitary sewers. This_means of disposal is advantageous 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[le.e3 er- ac+41fic.foit ceda.e3 heocme Manitarg sewer of material,in which t.he
sucA a.s

radioactive material is primarily in an insoluble formg Such materials may
\)( _accumulate in the sewer system, in the sewer treatment plants, and in the sewer

sludge.

Final Rule: The final rule permits disposal into sanitary sewers of:
(1) radionuclides in soluble form or (2) radionuclides in readily dispersible
biological material, provided that the limits in Appendix B, Table 3, on the
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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 handle this type of waste) is the preferred method of disposal I

lbecause of the other health considerations in handling human excreta in addia '

tion to radiation protection. This exemption is in the current Part 20.

l

i

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 radioactive materials requires specific prior NRC approval
(except for small quantities of tritium and carbon-14, which are specifically
exempted). These commenters noted that the source of the released material

(from an incinerator stack or from a fume hood vent) should not be the basis of
requiring specific prior NRC approval of incineration while permitting general
effluent releases.

Response: Relaxation of the prior approval requirement for incineration
was considered in connection with 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 radioactive materials, must be determined on a site specific basis
considering (1) incinerator design t^ 's'^'" d4'a^'^ ^' N r -d:n --t: ':h , ;

isofopic. ce towh %4 A.chty 9
' '

f

2) the variableg e of the material to be burned be E n e ' . .,e t;;,i ;m m.
3

--^ ' 4 t ' ^ r f n t i ' '
^ E' pYciN(3) t- - -

x r :f thr :~'nci M mt: :and ;;.. , b;

M u1I i N al methods : 5^ -^^"4 " 4^ - h-
, _ _ i s , . w k y g o p c,sq '..__,,,_m,,,, a.... 2 u_._

.m.. .. -....

.7 g y ,,.. , , . . . ~ . . . . . . . . . . . . . . .

t a
Final 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 from other licensees.
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Sectionf0.1106 Records of Individual Monitoring Results.-

,

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

Response: Although the commenters are correct that there is no longer a
cumulative dose restriction in Part 20 (such as the-former 5(N - 18) formula),
the Federal Guidance on Occupational Exposure (see Section 11.0) contains a
recommendation that cumulative dose records be maintained and provided to the
worker.

|
Comment: The proposed rule does not require recording annual doses as

t

listed in the 1987 Federal occupational guidance.

L

L Response: " Annual dose" is specified in t,he guidance and is the same ar
,

| the annual' deep-dose equivalent for external doses. However, " e nual dose" is '

not required to be recorded by the revised Part 20 for internal doses. Th's is
consistent with an exception noted in footnote 5 to the Federal guidance
(Federal Register of January 27, 1977; 52 FR 2832):

"When these conditions on intake of radioactive materials
have been satisfied (i.e. , meeting the committed dose
limits), it is not necessary to assess contributions from
such intakes to annual doses in future years, and, as an
operational procedure, such doses may be assigned to the
-year of intake-for the purpose-of assassing compliance."

Paragraph 20.1106(b) -- See discussion under S 20.1204.
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ImectIrem ncx+ PTj
l Response: The NRC s issued few exemptions under this longstanding pro-*

| Vision and has not exe ted anyone from the dose limits for a worker or for a
member of the public. % Lf: 0 4 44 n; Sta Au *c. m intenaea to cont,roi -

althe . .u ;-c1 % cen"nt ra+ 4 ^~ :t d:untr:= ater oggi His***' u anu.

r; i m ineiy calculateu o. yo ; ;,f ' { :: n k ; :, el ,,:,ti m , -th: ', Lo m m, . . ; -

*+ *k

iiiiii ihr Iori 20 vvowwnwini|;- 15m|1. et th; :##'2-a+ *nin$e^ p:4 9t, ^^* t-

i n vok; ;#+ n a. M lut inn a c t n ej ,b siining wavvi

Appendix A

Coment: The protection f actor for air-purifying respirators with partic-
ulate elements is too low. The listed protection factor for air-purifying res-
pirators with particulate filters is 50, whereas both ANSI Z88.2 and the OSHA
regulations in 29 CFR Part 134 use 100.

Response: The NRC never endorsed ANSI ZB8.2-1980, whereas the OSHA regu-

lations generally follow ANSI standards. The current NRC-allowed protection

factors (PFs) are based upon research conducted by the los Alamos National

Laboratory (LANL). These recomendations included a PF of 50 for full face
respirators, based on experimental data on actual testing of personnel using
respire' ors under carefully controlled conditions. In actual use, there is

essentially no difference between a PF of 50 versus a PF of 100, so that there
should be little or no real impact on field use of respirators or on operations
at nuclear facilities that would result from using the higher protection factor.

Coment: Several respird. tory equipment specifications in Appendix A should

be applicable only for areas that are "imediately dangerous to life and health."

Footnotes "h" and "i".contain specifications for air flow rates and flow cali-
bration and a requirement for standby rescuers to be available when using sup-

plied-air suits. These were felt to be unneeded considering that, if the air
flow f ailed, the person could withstand a small exposure to the airborne radio-
nuclides while exiting the area after removing the protective hood.

94
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Insert for Page 94:

"Any exemption that could have a significant impact on the
environment would be evaluated in accordance with the
Commission's requirements in 10 CFR Part 51 under the
National Environmental Policy Act. Regarding EPA's comment
on controlling radionuclides under the Safe Drinking Water
Act, the Commission will ensure that potential impacts on
water resources and drinking water supply systems are
considered in evaluations of proposed exemptions, such as
alternative liquid effluent concentration limits. Where
appropriate, NRC will coordinate with EPA to ensure that
drinking water supplies are appropriately protected by any
proposed exemptions."

,

.
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calculational methods without having to resort to formal rulemaking. (Note:.

NRC routinely issues regulatory guides for public comment before making them
final.)

Appendix F

[ Note: Appendix F is derived directly from requirements inserted by the
Part 61 rulemaking proceeding on low-level radioactive waste disposal sites.

! These requirements were in S 20.311 of the existing 10 CFR Part 20. Because I

these requirements are relatively recent, they were not modified in the
Part 20 revision. The Commissinn is considering revisions to the manifest;

requirements in a rulemaking separate from the Part 20 rulemakina.] j

/tcensee3 w || _D
']s acesaeta ce. uir% Yh tyftoneMn me4'/e a&We$bC ffc/ #ik. &;rm o V y ld"&! M W 1h N t:c.ntdre.eala n

C k edv%v&s A M2 m hodo M y '99/M W ~) fSti in 1
Appendix G gC 'p & nn'ic& taitet',, ,,,, gp

OW Af/ t' AN ""W |1 W , o fe",$k. tn / $aN -

-f
I

I

No comments on Appendix G were received. )
aandniessfs are h k /* '" O '" *
/ Y C 4 H$y M t 'EV#dA g ,,'50 #' N h # W '^7hese cefnur I

{ k JcJteduld
'

l 'h
VII. Conforming Amendments

Accompanying the revised rule are-amendments to o'ther parts of Chapter I
'

- that update citations to 10 CFR Part 20 that are found in these other regula-
kwo amendments are particularly important as they go beyond updating

cross-reference citations. One amendment to Appendix C to 10 CFR Part 2 up-
| ' dates and modifies the examples of the severity levels associated with viola-

tionsof'10CFRPart201hrn^;;-Mv c falatae te th: edmhittnth
, - poli +y v'r m. 6 ;n tun .nu 6..;; N mted-whhtt4ensme:d :e exeg'es

r' M;, _J __ _. . _ L.. '; z __ _ .._ n-4m-km+m The Commission does not-

can %e. w.ua twes, rbre.au c of to a% M 2-3
believe that solicitation of-ptblic commentp s required before are issued

j in final form. *

'The second major change to other parts is the requirement to provide all~

workers with information on their radiation doses. This modification was made
to conform to the 1987 Federal guidanc( on-occupational radiation exposure.
Formerly, Part 19 required licensees to furnish such a report at least annually

100

,
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|
* upon the requ .t of the worker. The change # deletes the words "upon request."

Public comment is not being solicited on this change as the comments were re-
quested in the proposed rule (Section XXVII, 51 FR 1118) on the option of re-i

L
quiring reports to individual workers.. (These comments are discussed with |

regard to 6 20.1106.) Part 19 has been revised to require licensees to advise
each worker at least annually of the worker's dose recorded pursuant to
S 20.1106.

,

iVIII. Finding of No Significant Environmental Impact: Availability |

[ The Commission has determined under the National Environmental Policy Act
|

| of 1969, as amended and the Commission's regulations in Subpart A of 10 CFR I
'

Part 51 that this rule is not a major Federal action significantly affecting
the quality of the human environment and therefore an environmental impact
statement is not required. The revised 10 CFR Part 20 changes the level for
protection of the general public from an implicit limit of 0.5 rem per year to an

|
| explicit limit of 0.1 rem per year. There are also numerous changes in airborne
) and water radionuclide concentration limits. These changes result from changes
| in the models and parameters used to estimate the radiation dose associated

||--

with intake of a radionuclide. Some of the concentration limits for the general |

'

public in this revision are higher or lower than present concentration limits;-
and some are similar to the present limits, h tSem-

,

heet Mt I {
Despite the changes in the dose and concentration limit the Commission

i

believes that issuance of the final Part 20 rule will not have ma or impact I.
,

on the environment. The primary basis for this conclusion is tha d addition -
F4w_ to 10 CFR Part 26, there are other regulations that govern allowable doses to^ revLrie.ts'-

members of the public and that remain unchanged by theAthanger to Part 20. ,

4

These other regulations. include Appendix I to 10 CFR Part 50,10 CFR Partf50gM
.and- W 61

y40CFRPart$190aIN,theEPA's-': E' Er' n - St= dr d:
- ' " '- Mr environmental standards in

'e- 5: rd = M. M i m m
'"50'."') h 00 0F Prt 51 Cipt I, These standards set limits or design

objectives (AppendixI)forreleasesofradioactivematerialtothegenerj
environmentthataregenerallymorerestrictivethanthedoselimitsin/Part20. )c

Consequently, since these more restrictive standards remained essentially |

!
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Insert for Page 101:

NRC (and Agreement State) licensees have implemented
radiation protection measures that keep radiation exposures
and radioactive effluents as low as reasonably achievable
(ALARA) in accordance with existing provisions of 10 CFR
'20.1(c) and comparable State provisions. These measures,
whether established by rule, license, or good management
practice, have been particularly successful in minimizing
effluents to the general environment and exposures to
members of the public and radiation workers. The final part
20 rule will make such ALARA programs mandatory as a part of
licensee radiation protection programs.

1.

|

|
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- N unchanged by the Part 20 revisionj the level of public protection and the
'

aswig ag g^ g n g ] pact are not changed appreciably from those associated
wi e twrent gano the aforenamed regulations.

[PJf24]
The environmental assessment and finding of no significant impact on which

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

IX. Paperwork Reduction Act Statement

This final rule amends information collection requirements that are subject
to the Paperwork Reduction Act of 1980 (44 U.S.C. 3501, et seq.). These infor-

.mation collection requirements in this final rule have not been reviewed by the
Office of Management and Budget (OMB), but will be submitted by NRC for approval
by OMB. These information collection requirements will not become effective
until approved by OMB. The OMB approval will be published in the Federal
Register.

Public re afting but nforthiscollectionofprmationisestimated
-

to average hours responseAneludingthfeme for rev' ing instru fons,
seare g existi data sour (s, gathering id maintai .g the data n ded, and

pletinjg reviewi he collectio f informa on. Send comments regard g
- this b rden estima e'or any other spect of tM collection dnformati i,

i uding su stions for refuting thi ufden, to the ormation d Records
Manageme t ranch (MNBB 7714), U.S. delear Regulato Commis , Washington
DC 2, 5,andtotheIskOffic , Office of I rmatijon Regulatory airs,

NE08-3019 (3 -0014, 3150- 44, 3150-0005 nd 3150-0006), Office Management
*

and Budge , Washington, DC 20503.

.

102

4
.

m ___



- _ _ _ - __ - -

.

.

*

X. Revised Regulatory Analysis

The Commission has issued a final regulatory analysis for this regulation.
This revised analysis was based on the draft regulatory analysis as modified to
account for the changes from the proposed rule resulting from public comments
on both the proposed rule and the staff's revised rule in SECV-88-315 and
supplemental papers. Copies of both the draft and final regulatory analysis
are available for inspection and copying for a fee in the NRC Public Document

Room. (See Address.)

XI Final Regulatory Flexibility Analysis

In accordance with the Regulatory Flexibility Act of 1980, 5 U.S.C. 605(b),
the Comission has prepared a regulatory flexibility analysis that indicated
the revised rule will apply to all NRC licensees. The NRC has approximately
7,500 licensees, approximately one quarter of which are classified as small
entities. (Note. Agreement States, which implement comparable regulations
under Section 274 of the Atomic Energy Act of 1954, as amended, have about
16,000 licensees of which a comparable number are assumed to be small entities.)
The types of small entities that would be affected by this rule include phy-
sicians, small hospitals, small laboratories, industrial applications in small
industries, radiographers, and well loggers.

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

I
XII. Backfit Analysis

A final backfit analysis has been prepared for this rule and may be '

examined and copied for a fee in the Commission's Public Document Room (see

Address). For the reasons stated in this backfit analysis,p e Comissionth

{ believes that the reductgingllowable cose limits that are embocied in
the revised Part 20 ccnstitut gsubstantial increases in the protection of public

the Commission has concluded that the revisions to Part 20, as
applien to nuclear power reactors, provide a substantial increase
in overall protection of public health and safety both for workers I

,

and for members f the general public. The Commission's conclusion '

rests on both giantitative and qualitative grounds.

/&R
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head and fdtiy. Although current practice, including the philosophy of'

keeping radiation expo!ures as low as is reasonably achievable (ALARA),
generally has kept radiation exposures well below the existing limits, the
reductions ih the allowable dose limits ensure that such doses will also
remain iow in the future.

Ir ;dditien iv sue queuwiiiow h ::f:t, i n : fit: remiag 'rr d:;; , wh

2G 3 ere ar g ara glg g *gg W~ rd mu c unprvvemen n in i m me ^wow 's

cwuMohtative f actors that supportaieansa, the Part 20 revision 5gUne of the main [ Mg |*

,3c.dvs |

~f qualitative f actors is that it is necessary to revise the 30 year-old existingf
Part 20 to ensure that the NRC regulations reflect the current state of radia- |

tion protection science. Any future revisions in dose limits recommended by I

ICRP or NCRP would undoubtedly be based upon the 1977 ICRP and 1987 NCRP recom-

mendations and, therefore, would be more easily incorporated into the framework
of the revised Part 20 than in the framework of the current Part 20. Other
qualitative f actors include: maintaining consistency with international
radiation protectio [ M #, keeping the radiation protection requirements
onsistent with current risk assessment methodologies, and having the NRC's

standards conform to Federal radiation protection guidance.
-_

B on the conclusions in the final backfit analysis, the r d Part 20
provides a subs increase in public health and s compared to cut-,

rent standards, including a e tion that n the quantitative and quali- j
_ T g$ tative safety benefits of the revisiorg - red, the costs of implemen-
- (d A ing the revised Part 20 are ied, the Commission . that the require-

4#s ents of the "Backfit (S 50.109) are satisfied and that the re-g
ision shoul issued as finci rule. J

_

-

_
g pct+-

The Commission is adopting the final rule based on the conclusions of this4
analy*is that the rule provides for a substantial increase in the overall pro-
tection-of the public health and safety and that the direct and indirect costs
of its_ implementation are justified in terms of the quantitative and qualitative
benefits associated with the rule. The Commission notes, however, that, even

had the analysis not concluded that the revised Part 20 provides a substantial
increase-in the overall public health and safety, it could have gone forward

104

.



. _ _ _ _ _ _ . _ _ _ _ . _ . _ _ _ _ _ _ _ . - _ . . _ _ . _ _ _ _ . _ _ _ _ . . ..._ _.

'
,

a

! with the rule because the changes made to Part 20 also amount to a redefinition
*

of the level of adequate protection and the backfit rule's substantial increase;

in protection and cost justification standards do not apply to a redefinition ofi

adequate protection.
'

;
t

/
'

__ e
; I ap rove''the' revision to10CFgrt20 d relate change o et

,

|
regu ions outlin in SEC 315and(ECY89- 7,subjeu t dihe
catio Armeemd below, N -

y O u .I have examined the proposed Part 20 amendments from the stand-

point of whether and, if so, how the backfit rule should apply to this parti-,

|'

cular rulemaking. The. nature and effects of the proposed changes to Part 20
|

1ead me to the conclusion that the proposed amendments, in essence, would re-

define what is necessary for adequate protection of the public health and safety
in the radiation protection area. Thus, while I believe that we should apply
the backfit rule to this Part 20 rulemaking effort I also believe that this
rulemaking constitutes a redefinition of adequate protection as described in

.

10 CFR S 50.109(a)(4)(iii) and that the usual backfit analysis and cost-benefit I

balancing are therefore not required in this instance,
!

Onthequestionofwhethersuchanapproachwouldrequirethisruletobe l
renoticed for further public comment, I have concluded that there was ample in-
dication in the notice of proposed rulemaking that the Commission is rethinking
its radiation protection standards across-the board in this Part 20 rulemaking. |

Moreover, this initiative was explained in a. manner that could logically be I

construed to encompass the approach to backfitting described above. Of partic-
ular importance, the notice of proposed rulemaking itself seems to indicate that
the Commission is contemplating an action that would redefine what is necessary I

for adequate protection in the radiation protection area. For example, the l
notice states that !.

|

|
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f. Require that licensees have programs for
keeping radiation exposures "as low as is
reasonably achievable'' (ALARA).

51 Fed. Rec. 30870, 30871 (August 29,1986).

Overall, these various characteristics of the purpose, intent, and
nature of the proposed changes to Part 20 lead to the conclusion that the
Commission is, in fact, rethinking its radiation protection standards. For

these reasons, I believe that the notice ade vately describes the nature
and substance of the proposed rule changes and that renoticing to further
reflectaCommissionjudgmentthattheproposedchangesconstituteare-
definition of adequate protection is not necessary.

_ . - - -
,

ImpiegeRTIN, ..._ . . _.. . ;iov pref er ed a comm implem ntati
date f Jan ry 1,3 94 fot- th NRC an Agree nt State censeestoelqw
adequa4 time or all censees to implem t the evised Pa 20 on e same

' schedule. - -- -

-._ -

" g List of Subjects

Part 20 - Byproduct material, licensed material, nuclear materials,
nuclear power plants and reactors, occupational safet'y and health, packaging
and containers, penalty, radiation protection, reporting and recordkeeping
requi ements, special nuclear material, source material, waste treatment and
disposal.

Parts 2,19, 20, 31, 32, 34, 35, 39, 40, 50, and 61 - Radiation protection.

Under the authority of the Atomic Energy Act of 1954, as amended, the
Energy Reorganization Act of 1974, as amended, and 5 U.S.C. 552 and 553, the
following amendments to 10 CFR Parts 2, 19, 20, 31, 32, 34, 35, 39, 40, 50, and
61arepublishedasadocumentsubjecttocodification.
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|= " Background radiation" means radiation from cosmic sources; naturally
occurring radioactive materials, including rado ' :;r:;otietier; ;r ':.; 9

p r - ', f:r.d ' :tn:t e n r th; er.-ir;r :-t.jand global fallout as it M ;

| Mexists in the environment from the testing of nuclear explosive devices,
j " Background radiation" does not include radiation from source, byproduct, or

special nuclear materials regulated by the Comission.

3 " Bioassay" (radiobioassay) means the determination of kinds, ovantities

| or concentrations, and, in some cases, the locations of radioactive material
in the human body, whether by direct measurement (in vivo counting) or by
analysis and evaluation of materials excreted or removed from the human body.

|'

a
,

1

" Byproduct material" means -- |

(1) Any radioactive material (except special nuclear material) yicided
in, or made radioactive by, exposure to the radiation incident to the process

| of producing or utilizing special nuclear material; and
(2) The tailings or wastes produced by the extraction or concentration of

urantur or thorium from ore processed primarily for its source material content,-

including discrete surface wastes resulting from uranium solution extraction
processes. Underground ore bodies depleted by these solution extraction opera-'

tions do'not constitute " byproduct material" within this definition.

" Class" (or " lung class" or " inhalation class") means a clas,ification
scheme for inhaled material according to its rate of clearance from the pulmon-
ary region of the lung. Materials are classified as 0, W, or Y, which applies

-to a range of clearance half tim 6e. for Class 0 (Days) of less than 10 days,
;

for Class W (Weeks) from 10 to 100 days, and for Class Y (Years) of greater
than 100 days.

" Collective dose" is the sum of the individual doses received in a given
period of time by a specified population from exposure to a specified source
of radiation.

'

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

116
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"Very high radiation area" means an area, accessible to individuals, in
which radiation levels could result in an individual receiving an absorbed dose
in excess of 500 rads (5 grays) in 1 hour at 1 meter from a radiation source
or from any surface that the radiation penetrates. [ Note: At very high doses
received at high dose rates, units of absorbed dose (e.g., rads and grays) are
appropriate, rather than units of dose equivalent (e.g. , rems and sieverts).]

" Week" means 7 consecutive days starting on Sunday.

" Weighting f actor," w , for an organ or tissue (T) is the proportion
T

of the risk of stochastic effects resulting from irradiation of that organ or
tissue to the total risk of stochastic effects when the whole body is irradiated
uniformly. For calculating the effective dose equivalent, the values of w are:

T

ORGAN DOSE WEIGHTING FACTORS
Organ or

Tissue w
T

Gonads 0.25

Breast 0.15

Red bone marrow 0.12

Lung 0.12

Thyroid 0.03

Bone surfaces 0.03

aRemainder 0.30

DWhole Body 1.00

| * 0.30 results from 0.06 for each of 5 "remindeLc.* rewmindc/
organs (excluding the skin and the lens of the eye)i

that receive the highest doses.

b For the purpose of weighting the external whole
! body dose (for adding it to the internal dose), a

single weighting factor, wi = 1.0, has been
j specified. The use of other weighting factors for
| external exposure will be approved or, a case-by-case
: basis until such time as specific guidance is issued.
1
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(c) Any existing license condition or technical specification that is*

more restrictive than this part remains in force until there is a technical
specification change, license amendment, or license renewal.

(d) If a license condition or technical specification exempts a licensee
from a provision of Part 20 in effect on or before January 1,1991, it also
exempts the licensee from the corresponding provision of this part,

a/teemechteb % cHC5
(e)If[::::t':->-9': m >::t *: " nrnvisiens of part ?n-'

\ a,e enu m , m ,wa msac m , w ,fQ
_

ra..m -

! in effect prior to January 1, 1991 { e- ' : , . ;m: "- e , 2- itcense con-
I dition bi M :- N.,; M 8- c'## ^^ :- be'cro J: =:ry 1, 1^^1 remains in force
f

until N there is a technical specification change, license amendment, org

i license renewal that modifies or emoves this condition.

$ 20.9 Reporting, recording, and application requirements: OMB approval.

(a) The Nuclear Regulatory Commission will submit the information

collection requirements contained in this part to the Office of Management
and Budget for approval as required by the Paperwork Reduction Act of 1980
(44 U.S.C. 3501 et seq.). The information collection requirements in this
part will not become effective until OMB clearance is obtained.

(b) The information collection requirements contained in this part appear
in $6 20.101, 20.202, 20.204, 20.206, 20,301, 20.501, 20.601, 20,603, 20.703,
20.901, 20.902, 20.904, 20.906, 20.1002, 20.1004, 20.1006, 20.1102, 20.1103,
20.1104, 20.1105, 20.1106, 20.1107, 20.1108, 20.1109, 20.1110, 20.1201, 20.1202,

20.1203, 20.1204, 20.1206, y Appendix F, and NRC. -Qm 4 and -{ecm 6.

SUBPART B--RADIATION PROTECTION PROGRAMS

S 20.101 Radiation protection programs.

(a) Each licensee shall develop, document,'and implement a radiation
protection program commensurate with the scope and extent of licensed activities
and sufficient to ensure compliance with the provisions of this part. (See

! 6 20.1102 for recordkeeping requirements relating to these programs.)

130
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(c) The entry control devices required by paragraphs (a) and (b) of this.

section must be established in such a way that no individual will be prevented
from leaving the area.

SUBPART H--RESPIRATORY PROTECTION AND CONTROLS TO RESTRICT

INTERNAL EXPOSURE IN RESTRICTED AREAS

$ 20.701 Use of process or other engineerina controls.
.

The licensee shall use, to the extent practicable, process or other
engineering controls (e.g., containment or ventilation) to control the
concentrations of radioactive material in air.

- $ 20.702 Use of other controls.

When it is not practicable to apply process or other engineering controls
4

to control the concentrations of radioactive material in air to values below
those.that define an airborne radioactivity area, the licensee shall, consistent

withmaintainingthetotaleffectivedoseequivalentALARA,increasemonitoring[
and limit intakes by one or more of the following means: '

(a) Control.of access;
(b) Limitation of exposure times;
(c) Use of respiratory protection equipment; or
(d) Other controls.

,.
.6 20,703 Use of individual respiratory protection equipment.

(a) If the licensee uses respiratory protection equipment to limit intakes
pursuant to i 20.702--

(1) The licensee shall use only respiratory protection equipment that is
tested and certified or had certification extended by the National Institute
for Occupational Safety and Health /Mine Safety and Health Administration-
(NIOSH/MSHA).

1
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The value of ALI and DAC do not apply directly when the individual both

ingests and inhales a radionuclide, when the individual is exposed to a mixture
of radionuclides by either inhalation or ingestion or both, or when the indi-

! vidual is exposed to both internal and external irradiation ( see 6 20.202),
j When an individual is exposed to radioactive materials which fall under
| several of the translocation classifications (i.e., Class D, Class W, or Class
] Y) of the same radionuclide, the exposure may be evaluated as if it were a mix-
i ture of different radionuclides.
,

'

It should be noted that the classification of a compound as Class 0, W, or
i

Y is based on the chemical form of the compound and does not take into account
the radiological half-life of different radioisotopes. Fu this reason, values

i are given for Class-0, W, and Y compounds, even for very short lived radio-
nuclides.

.

,

Table 2

,

; The columns in Table 2 of this appendix captioned " Effluents," " Air," and
" Water," are applicable to the assessment and control of dose to the public,
particularly in the implementation of the provisions of 6 20.302. The concen-
tration values given in Columns 1 and 2 of Table 2 are equivalent to the radio-
nuclide cont.ntrations which, if inhaled or ingested continuously over the course
of a year, would produce a total effective dose equivalent of 0.05 rem (50 milli-

; rem or 0.5 millisieverts)
)

Consideration of non-stochastic limits has not been included in deriving
the air and water effluent concentration limits because non-stochastic effects
are presumed not to occur at the dose levels established for individual merrbers
of the public. For radionuclides, where the non-stochastic limit was governing
in deriving the occupational DAC, the stochastic ALI was used-in deriving the

i. correspond ng airborne effluent limit in Table 2. For this reason, the DAC
and airborne effluent limits are not always proportional as they were the

i . previous Appendix B. *

M

,
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ENCLOSURE D

FINAL ENVIRONMENTAL ASSESSMENT

Enclosure D
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The regulations provide limits for planned special exposures. Under

the current regulations a worker could exceed a 5 rems /y dose if an
occupational exposure history was on file, in which case the worker,

could receive up to 12 rems /y. The revised regulation allows for
planned special exposures exceeding the annual limits by an increment
equal to the annual dose limit during any one year. No more than

five times the annual limit may be permitted during a workers
lifetime. These new criteria may have an affect on some licensee's
operation, but the data in Table 4 indicates that the impact is not
likely to be significant.

The revisions include an explicit requirement to include the 'as low
as reasonably achievable' (ALARA) concept in radiation protection
programs. The ALARA concept is not new. Although not an explicit
general regulatory requirement heretofore, the NRC's regulatory
practice has included this basic concept in a number of regulatory
programs (e.g., effluent technical' specifications discussed

'

previously). As a result, most, if- not all, licensees currently have
ALARA programs whose functions generally cover those listed in
Section 20.102.

'

- 3. Concentration and Effluent Limits

i ~ A significant change occurs in the sumation of both external and

! internal dose for'a member of the public and the restriction of that
dose to 0.1 rems /yr. The sumation of the external and internal
doses has required new derived limits in air and water to oe

;

calculated based on the 0.1 rem allowed dose. The revised effluent'

concentration limits are based upon an annual effective dose
! equivalent of 50_ millirem in each release pathway (air and water).

|

|- The MPC changes, nevertheless, will have little environmental
| impact. This is a result of the de,f,ts,ts. limitation on doses Just-fo

members of the public arising fromithe more restrictive requirements
,

in 10 CFR Part 50; Appendix l and 40 CFR Part 190.y

hem.see a h A
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F: GRAHAM.DLM
The Honorable Bob Graham, Chairman,

subcommittee on Nitclear Regulation
Committee on Environment and Public Works
United States Senate

,

Washington, D.C. 20510|
1

Dear Mr. Chairmant
'

Enclosed for the information of the Subcommittee are copies of a
'

public announcement and a final rule revising the Commission's
regulations for protection against radiation in 10 CFR Part 20.
This rule is the foundation of NRC's radiation protection
regulatory framework and implements the Federal radiation
guidance issued by President Reagan in January 1987. NRC 1
considers its completion as a significant accomplishment in its '

mission to protect the public health and safety and the-

environment.

The rule Will become effective 30 days after issuance in the
Egdgral Reaister, but licensees will have until January 1,.1993
to come into compliance. Early implementation may be beneficial
-to applicants for new licenses or renewal of existing licenses so
that they will not have to commit to and implement the existing

! 10 CFR Part 20 for only a short period of time before the revised
Part 20 would replace it. Consequently, flexibility for early I

' - f*h e - 6_ implementation has provided. trr-eddP ' - ' '

" Commission'he "2--- he Agreement States eus Wproceed as-

quickly as possible to onform to Part 20 and-eheu4de require |
Pg ;

1,

ltheir licensees to comply on or before January 1, 1994.

The rule has been modified from a preposed rule published for u
public comment.in January 1986. Over 800 public comments were

guavdl 'received and considered in preparing the final rule. The rule is
*

consistent. with c :t--edL the recommendations of both the National
Council on Radiation Protection and Measurements and the
International Commission on Radiological Protection.

Members of the NRC staff would be pleased to brief you and
members of your subcommittee End staff on this revised
regulation.-

( gg Sincerely,-

Kenneth M.-Carr

cct Senator Alan K. Simpson-

4
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.# "'% UNITED STATESf gg,j NUCLEAR REGULATORY COMMISSION
iDQij/'/ Office of Govemmental and Public Affairs
% |7[,, Washington, D.C. 20555

No. 90-156 FOR l>NEDIATE RELEASE
Tel. 301/492-0240 (Thursday, December 13,1990)

NUCLCAR REGULATORY COMMIS$10N AMENDS RADIATION
PROTECTION REQUIREMENTS

The Nuclear Regulatory Commission is amending its regulations governing
protection against radiation to provide for a substantial increase in the
overall protection of the public health and safety.

The new requirements are based on those that were proposed for public
coment in January 1986. They incorporate Federal guidance for radiation i
protection of workers in the nuclear industry issued by the President in 1987
and reconrnendations of the International Commission on Radiological Protection

{NCPP).lCRP) and the National Council on Radiation Protection and Measurementsg

Some highlights of the new requirements are:

Annual radiation exposures to individual menbers of the public from--

NRC-licensed activities are lowered to a limit of 0.1 rem per year,
compared with the previous limit of 0.5 rem per year.

The sum of internal and external doses to radiation workers is--

limited to 5 rem per year;

NRC licensees are required to implement programs to ensure that all--

radiation doses are kept as low as is reasonably achievable. Most
licensees already have such programs in place;

A standard is established for protection of the embryo or fetus of--

female radiation workers which limits the exposure to 0.5 rem over
the duration of the pregnancy, if the worker tells her employer
about her pregnancy; and

Concentration limits for specific radioactive materials releasable--

to air and water have been updated to reflect new dose limits,
cosimetry, and metabolic data. Some decrease, some increase, and
others remain the seme.
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The revised requirements reflect the first complete revision of the NRC's
raciation protection requirements since they were established in 1960.

The revised Part 20 and conforming amendments to Parts 19, 32, 34, 39, 50
and 70 of the NRC regulations will become effective 30 days after publication
in the Federal Register. Licensees will have until January 1,1993, to come
into compliance. Early implement 6 tion may be beneficial to applicants for new
licenses or renewal of existing licenses so they will not have to commit to and
implement the existing 10 CFR Part 20 for only a short period of time before
the revised Part 20 would replace it. Consequently, flexibility for early
implementation has been provided. The Cortnission is also asking the Agreement
States to proceed as quickly as possible to conform to Part 20 and require
their licensees to comply on or before January 1,1994

The NRC staff is developing guidance documents that will provide more
details on the methods of implementing the new rule.

#
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