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This is to advise you that the Camission (with Chalrman Carr and

Comissioners Rogers, QUItiss, and Remicx zsc,:u:un except as noted below) has

approved the proposed revisions of UG CFR Part 20 as presented 1

revised in SECY-89-267 and SECY-90~237, and subject to the modifications
sted below
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Following staff completion of the following items the rule should be returned
for final Camission review, affirmation and pu“ ication in thc" Federal
Register. Publication of the new Part 20 sh i be accampanied by appropriate
efforts to d;ss,c'm nate information about thv rule to licensees, other Federal
agencles, States, the Congress and the purl 104

The Commission (with Chairman Carr and Comnissloners Rogers and RemiCk
approving as agreed that publication of the rule changes can be
supported under the backfit rule as descr ibed below.

The Federal Register Notice should incorporate the staff'

revised back ana. ys1s msua on a finding that the revisions to
provide for a substantial increase in satety. The analysis should
conclude with the following paragrapn:

"The Commission is adopting the final rule based on the conclusion
of this analysis that the rule provides for a sube stantial incCrease
in the overall protection of the public health a'x:. safety and Jmt
the direct and indirect costs of its impl 10N are

terms of the quantitative and qualitativ~ t)(nc.;.\:-; assocl

SN AL N v N AL [ & J o8 g0

ANTY TRIT UCYTS LTS OF r‘-rlﬁ"»v ooT .-w e
i & A ¢ A
2

MADE PUBLICLY AVAILABLE WHEN THE




Ser 1 ensure that fle pll
ration (pg. 1 { Enclos
e A t e
y
rt 2 ld be adde
rize t 3 DArges
tn}n\’lh\‘. t iy th LIS
mambers f the publl from &
neral license design st A2
mant. in Enclosure S5 ¢
*aff ahoulld ansure that the
e Irraent intent
ied as appropriate to reflle




staff should clarify the pupose of the rule and the definition of
natural background radirtion in the Statement of Consideration and the
rule, in regard to consideration of sources of radiation exposure that
fall outside of the soope of Part 20 (e.g., fallout, NARM, x-rays) (pages
6 and 13 of Erclosure 4 of SECY-88-315),

The attached modifications should be considered for incorporation into
the Federal Register Notice, Coments not incorporated should be
identified within the final rulemaking package. In addition to the
inserts provided in SECY-90-237, the rotice should be reviewed to assure
that no further are recdad to reflect the national and
international radiation protection developments “hat have ooccurred since
the text was prepared (i.e, HEIR IV and V, UNSCEAR 1988, ICRP's 1990
recommencations, and NCRP's Report No. 106). ‘inally, the Notice shauld
have a final quality control check, including use of Enclosure 6 of
SECY~88~315, to be sure that issues raised in the Statement of
Consideration are answered and that all significant changes between the
proposed and final rules are discussed.

T™he Commission understands that the rationale for the staff's preferred
risk ccefficient of SE-4 is that while 4E~4 remains a good working
coefficient for occupational exposures, the greater susceptibility of
fetuses and children makes SE-4 a better number for the population as a
vhole. This should be made plain in the Statement acoampanying the rule.

on p. 5 of Enclosure A to SECY-90-237, the discussion notes that the
range of fatal cancer risk from lower doses in OCEAR-88 (.70-4 to
3.5E-4) is .6 to 5 times higher than the 1977 ILKP risk value of 1.25E-4,
The correct relationship of 3.5 to 1,25 is abnul J “imes, not 5,

Finally the second paragraph of the discussion of the 1990 ICRP
recamendatiors should be revised to state the following:

"Until the final ICRP recomendations are published, and the need
for further revisions in NRC standards established, the Conmission
believes it would be advisable to proceed with prov lgation of the
proposed dose limits, rather than deferring a reduction of the
existing limits to a future rulemaking, The Camission plans to
review the camments of the professional cammunity and others on the
ICRP recammendations and ICRP's response to them. In addition, the
Cammission will review the recommendations of other expert bodies,
such as the National Courxil on Radiation Protection and
Measurements, and participate in the deliberations of the Camittee
for Interagency Radiation Research and Policy Coordination on the
need for further revision of the occoupational radiation protection
standards after the ICRP recammendations are published."

The rule and the Statament of Consideration should be revised to
incorporate the additional changes described in Enclosure A to
SECY-90-237, as modified in the attached markings. (These changes
partially implement items 3 and 7 listed above.)



The Comission commends the staff for its diligence ard hard work in
camleting the revision of Part 20. Since the effort to revise Part 20 began
in 1978, the staff has remained dediceted to completing the revisions in the
intarest of public health and safely.

co:  Chalrman Carr
Comissioner Roberts
Comissioner Rogers
Camissioner Qurtiss
Cormissioner Remick
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1 approve the revisions to 10 CFR Part 20 and related changes to
other regulations as outlined in SECY-88-315 and SECY-89-267,
subject to the modifications discussed below.

Backfit: I have examined the proposed Part 20 amendments from
the standpoint of whether and, if so, how the backfit rule should
apply to this particular rulemaking. The nature and effects of
the proposed changes to Part 20 lead me to the conclusion that
the proposed amendments, in essence, would redefine what is
necessary for adequate protection of the public health and safety
in the radiation protection area. Thus, while 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 §50.109(a)(4) (ill) and
that the usual backfit analysis and cost-benefit balancing are
therefore not required in this instance.

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

(T)he Nuclear Regulatory Commission (NRC) is proposing
a major revision of its regulations in 10 CFR Part 20
which provide the requirements for the protection of

individuals who are exposed . . . to ioniz.ng radiation
from reutine activities . ., ., which are l.censed by the
NRC . . . . The intent of the revision is to improve

NRC radiation protection standards by reflecting
developments in the principles that underlie radiation
protection and advances in related sciences that have
occurred since the vromuleation of 10 OFR Pare 20
nearly thirty years age . . . . The expected result of
promulgating and implementing the proposed revised rule
is an improved rule that provides better assurance of
protection; establishzs a clear health protection basis
for limits and other regulatory actions taken to
protect public health:; applies to all licensees in a
consistent manner: and reflects current information on
health risk, dosimetry, and radiation protection
practices and experiences.

51 Fed.Req., 1092 (January 9, 198é&




with
that:

regard to existing Part 20 standards, the Commission noted

(4)n promulgating these standards, the AEC emphasized
"that the standards are subject to change with the ‘
developnent of new knowledge, with significant increase
in the average exposure of the whole population to
radiation and with further experience in the
administration of the Commission's regulatory program."
Consistent with this emphasis, the proposed revision
reflecte new knowledge, increased uses of radiatien and
generation of radiation sources, and experience gained
during the past twenty years ., . . . [Earlier)
revisions [(to the existing Part 20) have not kept the
regulations in accord with more recent recommendations
of scientific organizations . . . to improve overall
protection and establish a clear health risk rationale
) « + [T)he central thrust of the revision [is) to
ensure that radiation protection is adeguate and
defendable when judged by good protection practices and
contemporary standards.

) Ied. . Reg, 1093, 1094 (citations omitted).

In discussing the benefits of the proposed rulemaking, the
Commission indicated that:

\t1he proposed revision to Part 20 includes numercus
changes regquired to bring the radiation protection
standards into accord with current defendable [sic)
scientific knowledge, and to reflect contemporary
scientific and philosophical approaches to protection
against radiation . ., . . The Commission anticipates
that promulgating and implementing the proposed rule
will result in a regulation that provides better
assurance of protecticon, establishes a clear health
protection basis for limits, applies to all licensees,
including small entities, in a consistent manner, and
reflects current information on health risk, dosimetry,
and radiation vrotecticn nractices and avrnerienmee

51 Fed.Reg, 1120, 1122.

Consistent with all of these statements on the nature of the
proposed changes to Part 20, a supplemental notice of proposed
rulemaking that request¢d comments on a proposed backfit analysis
indicated that:

(Tihis is the first complete revision of these
regulations in over 25 years. This revision will bkring
the Commissicn's radiation protection standards into
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accord with current recommendations of the
International Commission on Radiological Protection
(ZERP) + + + &

*
»

»

The proposed revision to 10 CFR Part 20 [is) intended
to:

a. Update the quarter-century-old 10
CFR Part 20 to incorporate advances
in science and new concepts of
radiation protection methodology
and philoscphy!

b. Implement pending Federal Radiation
Guidance on occupational radiation
protection:

e, Implement the principle current
dose-limiting recommendations of
the ICRP;

d. Incorporate the ICRP "effective
dose equivalent" concept:

e, Update the limits on airborne
radionuclide intakes, effluent
releases and doses trom inhaled or
ingested radionuclides using up-to-
date metabolic models and dose
factors: and

b 4 Require that licensees have
programs for keeping radiation
exposures "as low as is reasonably
achievable" (ALARA).

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

Overall, these various characterizations 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 sta.dards. For these reasons, I believe
that the notice adequately describes the nature and substance of
the proposed rule changes and that renoticing to further reflect
a Commission judgment that the proposed changes constitute a
redefinition of adeguate protection is not necessary.



STATEMENT

NUCLEAR REGULATORY COMMISSION
10 CFR PART 20
and 10 CFR Parts 2, 19, 30, 31, 32, 34, 39, 40, 50, 61, and 70

Standards for Protection Against Radfation
"GENCY: Nuclear Regulatory Commission
ACTION: Fina) ryle

SUMMARY: The Nuclear Regulatory Commissfon (NRC) 1s revising
its standards for protection against fonfzing radfation, This
action 1s necessary to incorporate updated scientific
information and tc reflect changes in the basic philosophy of
radiation protection., The revision confcrms the Commissfon's
regulations to the Presidential Radfation Protection Guidance to
Federa) Agencies for Occupationa! Exposure and to recommen-
dations of national and international radiation protection
organizations, A proposed revision was published in 1986, The
revised Part 20 incorporates changes suggested in the public
comments, as appropriate. Amendments to other parts of 10 CFR
Chapter | are also being issued that amend Part 19 and update
¢citations to 10 CFR Part 20,

DATIS: ThigJs ¢ final regulation that becomes effective
Januory 1, S48+, However, public comments on the revisions to
Appendix C of 10 CFR Part 2 may be submitted unti) [60 days
after putlication], Comments received after this date will be
considered 1f 1t 1s practical to do so, but assurance of
consideration cannot be given except as to comments recelved
before this date.

ADDRESSES: Copies of documents relating to the January 9, 198,
proposed rule (&1 FR 1082) or this document may be examined and

1 ENCLOSURE 3



STATEMENT

copied for o fee in the Commigsfon's Public Document Room st
2120 L Street NN, , Washington, DC, Public comments on the
revision of Appengix C to 10 CFR Part 20\ Rules of Practice for
Domestic Licensing Proceedings, may be submitted to the Secre-
tary of the Commission, U.S. Nuclear Rejulatory Commission,
washington, D.C, 20666, Attention: Docketing and Service Branch,
Comments received may be examined and copied (for & fee) at the
NRC Public Document Room, 2120 L Street, N.w., Washington, D.C,

FOR FURTHER INFORMATION CONTACT: HMarold T. Peterson, Jr.,
Diviston of Reguletory Applications, 0ffice of Nuclesr
Regulatory Resesrch, U.S, Nuclear Regulatory Commission,
Washington, DC 20868, Telephone (301) 492.3640,

SUPPLEMENTARY INFORMATION:

1. Introduction
A. Purpese of the Revisicn

The pu=pose of this revision of 10 CFR Part 20 s to medify
the NRC's radiation protection stancards to reflect tevelopments
in the principles and scientific knowledge that underiie
radiation protection that have occurred since Part 20 wes
originally fssued more then 30 years ago, These developments
not only include updated scientific information on redionuclide
uptake and metabolism, but also reflect changes in the besic
philosophy of radiation protection, Incorporation of these
changes will ensure that Part 20 continuves to provide adequate
protection of publfc health and safety,

Tt is also the purpose of this revision to implement recent
Presidintia) Guidance on occupational radfation exposure (See
Section 11.E.) Thg(AEC)and the NRC have followed past Federa!
Radiation Protect(on Guidance and conformence with the guidance

4 ENCLOSURE 3



s viewed by the Commission as being necessary to ensure that
211 NRC licensees are using levels of protection comparable to
those used by other Federa)l agencies,

The AEC and the NRC have generally followed the basic
re¢iation protection recommendations of the Internationa)
Commission on Radiological Protection (ICRP) and its U.S.
counterpart, the Nationa) Council on Radfatfon Protection and
Measurements (NCRP), in formulating basic radiation protection
standards. 1n 1877, ICRP {ssued revised recommendations for @
system of radiation dose limitation, This system, which was
described in ICRP Publication 261. introduced & number of
significant modifications to existing concepts and recommenda -
tions 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 recommendations from ICRP Publication 26 and
subsequent ICRP publications. The Federal Radiation Protection
Guidance signed by the President on Januery 20, 1987 1s also
based upon the ICRF 1977 recommendations in ICRP Publication 26,

In adopting the basic tenets of the ICPP system of dose Timite-

McmE themmcélur Regulatory COMMISsion ones—withthis—tuie—"

that, when application of the dose 1imits fis
combined with the principle of keeping a)) radiation exposures
*as low as is reasonably achievable," the degree of protection
could be significantly greater than from relying upon the dose
1imits alone,

B, Fundamenta) Radiation Protection Principles

The radiation protection standards in this part are based
upon the assumptions thate-

1 Recommendations of the International Commission on Radiologica) Protection,
January 13, 1877, 1CRP Publication No.26, Annals of the ICRP, 1(3) (1977).

STATEMENT 3 ENCLOSURE 3
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(a) Within the range of exposure conditions usually
encountered in radiation work, there is a linear relationship,
without threshold, between dose anc probability of stochastic
health ¢ffects (such as latent cancer and genetic effects);

(b) The severity of each type of stochastic health effect
is fndependent of dose; and

{e) Nonestochastic [none.random) occurrences of radiation-

fnduced heelth effects can be prevented by limiting exposures so

that doses ave below the thresholds for their induction,

The first assumption, the linear non«threshold dose-effect rels-
tionship, implies that the potentia) nealth risk is proportional
to the dose received and that the e 1s an incremental heslth

risk associoted with even very sma') doses, even radiation doses

" much smaller than rece.ved from naturslly occurring radistion

sources., These health risks, such as cancer, are termed
stochastic beceuse, for & given level of dose, not every person
exposed would exhibit the effcct, Y The second assumption means

that when & stochestic effect 1s induced, the severity of the
effect 15 not related to the radiation dose received. The third
assumption implies that there are effects, termed nonstochastic
effects, for which there 1s an apparent threshold; 1.e,, 8 dose
level below which the effect 1s unlikely to occur, An example
of a nonstochastic effect s the formation of radiation-induced
cataracts of the eyes,

The above assumptions are necessary because 1t {s generally
impossible to dotcrm1ne~=h5229r or not there are any increases
in the incidence of 433-h;hl&i at very low doses and low dose
rates, particularly {i the range of doses to members of the
general public resulting fro= NRC-Ticensed activities. It is
firmly established, both from an.~a) studies and human epidem-
fological studfes (such as the radium dial painters, radiolo-
gists, and the atomic bomd survivors) that there are increased
incidences of certafn cancers associated with radiation exposure

¢t high doses and high dose retes, However, whether these

¢ ENCLOUSURE 3
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effocts occur at very low doses and, 1f they occur, whether

their seeurrence s Yinearly proportions! to dose fs not firmly
established, In the absence of convincing evidence that there

16 & ¢ose threshold, or that the Vinear assumption 1s

unredlistic for extrapolating the observed risks at high doses

to lower dose levels, the Commission belfeves that these assump-
tions remain appropriate for formulating radiation protection stan-
gards and planning rediation protection programs.

C. Background A&Jf)ﬂ;’t;,,/éf

Stendards for radiation protocg}oﬂ”;;cd/br1g1n|11y fssved
by the former W&n@k!@ in the late 1950's
(27 FR 648; Janvery 29, 1987.) These standards have been mod i«
f1ed since that time by & series of amendments relating to
specific fssues; however, no complete revision of Part 20 has

been made since the original standerds were fssvec.

4&-&35&?"1;; NRC 1ssued an Advance Notice of Proposed Rule-
meking (ANPRM) fn the Federa) Register of March 20, 1980 (45 FR
18023), This ANPRM requested comments on possible topics that
should be revised in & proposed revision of Part 20, The re-
sponses received to this announcement were considered in the
formulation of the proposed revision,

During the development of this rule, early comments from
‘icensees, labor unions, public interest groups, other Federal
agencies and scientific organizations were solicited, discussed
and considered in formulating the proposed rule. In addition,
the NRC staff has benefited from its participaticn in severa)
public meetings held by the Environmental Protection Agency
(EPA) in connection with the guidance for occupational radiation
exposure. The revised Part 20 and the Federa) guidance on
occupationa] exposure wer developed in paralle) and are both
based primarily on the 1CIP recommendations., The comments made

STATEMENT L] ENCLOSURE 3



ed dose from neutrons (in rads or grays) to a dos? equivalent
(in rems or sieverts)., The ICRP Statesent recommended increas-
ing the quality factor for high-energy neutrons by a factor of
2. The quality factor for fast neutrons, for example, would be
increased from 10 to 20, This change has the effect of doubling
the apparent biclogical risk of high-energy neutrons. For

ressons explained in the discussion of quality factors (see the

discussion on § 20.4), the NRC has not adopted this recommen-

gation in this revision of Part 20, . ﬂL-v“l“ o
il C.ALI‘) Mb
B. ICRP 1987 Washington Meeting & &A)" e AR
/yv- )_p N ..‘)
¢ coP
The primary focus of the statemeht 1ssued by the ICRP
following the 1987 meeting in Washi ton3 was ICRP Publication

NO. 48‘. That publication discussef higher tragsfer factors for
trensport of certain transuranic ejements acroys the intestina!
walls, These higher fractiona) alysorption ors have been
fncorporated in revisions to the ‘\and DACs/ in Appendix B of
the fina) rule. The changes resulting from the use of these
revised factors would not change either the ingestion or fnhala-
tion ALls for plutonium in the oxide or nitrate Turms, but would
lower the ALls for other compounds or mixtures by & fector of
ten. The transfer factor for gut transfer of neptunium was
found to be an order of magnitude lower than the value used in
ICRP 30 and, consequently, the ingestion ALl can be increased by
almost an order or magnitude. The transfer factor for
americium, curfum, and californium was found to be 2 f'ctor of
two higher than the ICRP 30 value so the ingestion ALI{.ro X
reduced by a factor of two, Parameters applicable to”inhalation
ALls and DACs are less affected as the transfer from the

3 International Commission on Radiological Protoctiog§ “ICRP Statement from

1987 wWashington Meeting," Health Physics 63(3): 3

342 (1987),

B International Commission on Radiological Protection, "The Metabolism of
Plutonium and Related Elements,® ICRP Publication No. 48, Annals of the
ICRP 16(2/3) (198¢).

STATEMENT
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Conformance of License Conditions

license conditions that cite or refer to sections of Part 20, wo s
avoid the NRC gg:ing to issue the large number of 1icense amendments that ‘§::u-:'f
would be %h’ed,\ permifsion fs granted to licensees to make hanawritten ‘..:'::

changes to their licentes in order to conform them to the revised 10 CFR - :"o;~ z

Part 20 sections, Such changes should be made only after the effective )
implementation date of the revised Part 20 rule of Janvary 1, 19&;) Y

The NRC wil) fssue @ document (NUREG) that provides the section and
paragraph fdentifiers in the revised Part 20 and the corresponding
sections or paragraphs in the existing Part 20, This document wi)) be
prepared and issued within a few months of tﬁ} publication of this rule,
Thuet ,;.,.._ il b oad by M B A iAo T e b'd

In cases where there may be & conflict or difference between the

revised rule and a license condition, after January 1, 1@ the licensee b%
shall comply with the revised Part 20 rule in Yieu of the license
condgition,

VI, Summary of Public Comments and Changes from Proposed Rule

The purpose of this section s to respond to comments raised or
the propesed rule and to explain end Mghlig ¢ the changes made to
the proposed rule. This section oresents, for each paragraph or
section of the rule, the principa) oublic comments on the proposed
rule, an NRC staff response to the comments (where appropriate), and
8 summary of the principal changes that were made to the proposed
rule. This section has been arranged so that 1t corresponds to the
structure of the rule. Although 1t follows the format of the fina)
rule, the following text 1s not intended tc convey any additional
requirement not already in the regulatory text, The text of revised
Part 20 starts on page [FR to fnsert page numder of start of regula-
tory text),

STATEMENT 13 ENCLOSURE 3



Subpert A «« Genera) Provisions
§ 20, Purpose

Fing) Rule. A new sentence was added to convey the intent of
the former § 20.9 in the proposed rule (which has been removed) thet
the regulations in Part 20 should not hinder & licensee’ s actions to
protect health and safety in the event of an emergency. It 15 the
Commission's intent that the regulations be observed to the extent
practicable during emergencies, but that conformance with the
regulations shou'd not hinder any actfons which have overriding
priorities, such as ifesaving, protection of propertyor maintaining
confinement of radioactive materfols,

In this regard, the Commission notes that the Federal guidance
un oceupationa) radiation protection states that those dose standards
only apply to norma) operating conditions, The Commission belfeves
thet the dose Yimits for norma) operation should remain the primary
guidelines in emergencies, However, the Commission 2150 recognizes
that, in & severe emergency, operations that do not conform to the
regulations mey have to be carried out to achieve the high priority
tasks of worker, public and facility protection, The purpose of the
pddition to this section 18 to assure )icensees that their first
priority should be to carry out those actions which are necessary to
protect workers and the public from radfation exposure, prevent or
1imit the spread of radioactive contamination or release of radio-
active meteriels to the environment, to perform lifesaving
activities, an¢ Wo preserve an adequate X
mergin of ufotyfmln 2vnu ng any ensuing violations and their X
geverity, the Commssion will consider on a cese<by-case basis the
existence of extenvating circumstances,

£ 20,2 Scope

Fina) Rule. The statement of scope remains essentially the same
85 in the proposed rule,

STATEMENT 14 ENCLOSURE 3



STATEMENT

1, New Terms, The folleuing definftions have been added since
the publication of the proposed rule, These definftions have been
a0ded to clarify the meaning of the terws:

. .
b,

“Activity"

*Derived air concentration-hours® (*DAC-hours")
*Dosimetry processor”

“Entrance or access point®
*Genera)ly-applicable environmental standard"
*Individua) monitoring device*

*Quality factor"

"Sanitary sewerage”

"Tota) effective dose equivalent (TEDE)"

e e ——

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

“Absorbed dose"

“Annyal 1imit on intake"
"Class”

"Committed dose equivalent"
“Committed effective dose equivalent”
"Derived air concentration®
*Dose equivalent”
*Effective dose equivalent”
*Embryo/fetus*®

"Eye dose equivalent®
“Member of the public"
*Natura) background®
*Nen-stochastic®

*Person’

“Planned special exposure”
*Quarter"

"Survey"

16 ENCLOSURE 3
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reasonably achievable.® This shift 15 to emphasize that the

o
4
?',v;_‘.c»‘ *ALARA* concept is intended to be an operating principle rather.
0-:‘... oo™ than an absolute mintmization of exposures.
{‘ al

Any requirement for ALARA should include & lower bound,
Many licensees felt that there should be a “floor" for ALARA
- efforts, dose levels below which further reductions are not
VT necessary,

Response: The Commissfon agrees that there would be sdvan-
s tages to establishing such a “floor,* below which efforts to

/ €- further reduce doses 1d not be necessary. ¥h40-10000p0:==:f-' X
/ ’( £ alis
‘ Ao (See discussion on v
u&ﬁ Al

§ 20,304) ,,'}da.ob-f-" Comars' Pt Comaittitun

o ol Ly P ol /
é - sl au.u.../..»a.dd s
ﬁ/ [ ,/ e ‘.“5;«1 i 'L‘; ~*~ ﬂ,vn"l m‘ P neddds Wl b deli. ./
“ ad JTh i . P 4 sv i in strwdlnee wib T | T N
/ ompliance with “ALA “basea ‘Standards should fanmtuu being ~;lf-;:;~
4 ALARA. Severa) commenters supported the statement in the propo- ,.;.7.4:;.4
—— sed Part 20 (§ 20,102(b)) that compliance with EPA's 40 CFR Part

190 and with Appendix 1 to 10 CFR Part 50 should constitute
de facto compliance with th requirement to keep LWR efflyents
ALARA, EPA comments did not support this view,

Response: Appendix | to 10 CFR Part 50 defines ALARA
levels of radioactive macerials in light-water-cooled reactor
(LWRs) effluents, 1f the design objectives of Appendix 1 are
met, 1t constitutes a demonstration that the effluents are ALARA
and no additiona) effort 1s required to reduce the effluent
Tevels,

Although the Environmenta) Protection Agency interprets 40

CFR Part 190 as an "ALARA-based" standerd, 1t also believes that
40 CFR Part 190 constitutes an upper bound, not a lower bound,

STATEMENT 21 ENCLOSURE 3



39'¢ ang 1CRP Pubtication Mo, 9'° €3 wel) as the sma)ler ares
recosmended in ICRP Publication No, 26,

!u:ht }hc post severa! years there have been instances
where, very sma)) (£+4250 mm) particles of fuel or activated X
corrosion productsoheve been discovered 1n reactor facilities,
on workers or their clothing, and, fn o few 1s0lated cases, in
worker's vehicles or homes. These perticles are generslly too
large to pose & significant risk from inhalation, but are
copeble of producing 1nt’{;o’m-:‘og’t;m ?.”",'_’.'.'.CJI’;... ke s _/,..;
smel) areas of the skin,, The principa) hazard appears to be  (oyw ™
skin ulceration 1f the particles remain localized on the skin
surface, The primery uncertainty associoted with evaluating the
hezard of these smel] particles 1s determining the skin ares or
tissue volume to which the dose s to be computed (or even
whether *dose” 1s the most appropriste indicator of the hazard).
The NEC has reguested the Netiona) Council on Radfation
Protection and Measurements (NCRP) to Yook into the hot particle
issue and make recommendetions on how to eveluate the hazards
associated with these particles,
Fina) Rule, This revision of Part 20 specifies an ares of | cm2
for skin dose eveluations., The "hot particle® fssue 1s being
addressed independently of the Part 20 rulemaking proceeding,

Effective dose equivalent for externa) exposure. The most
prevalent comment concerning the effective dose equivalent is

14 Nationa) Council on Radiation Protection and Measurements, *Basic
Radiation Protection Criteria,* NCRP Report No. 39 (Januvary 15, 1871),
?020 79, paragraph 207,

15 nternationa] Commission or Radiologica) Protection, *Recommendations of
the Internations! Commissfon on Radiologica) Protection (adopted September
17, 1965),% 1CRP Publication No. 9 (1966), page 6, paragraph 28.

STATEMENT
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e
parameters. there whs COncern regerding whether the more recent
1CRP«30 parameters shou'd be vsed, particylarly when the value
i$ to be compared with the intake 1imits in the existing Part
{7

len®”

A Unti) the effective date of the revigfon, licensees must
continue to demonstrate compliance with the intake limits of the
present rule. Because the concentration limits, ALI'S
and DAC's 1n Appencdix B of the revised Part 70 are based upon
the effective dose equivelent, they should not be used unti)
sfter the effective date of the rule, The NRC 15 planning to
1ssve @ Pegulatory Guige that will address the use of bloassay
measurements for determining compliance with Part 20,
Appropriate parameters for calculating organ deses from
redionuc!ide intakes that o not incorporate the w,y weighting
factors can be found in 1CRP.20 and 1ts supplements. The
effective cose equivalent can be used for purposes other than
demonstrating compliance, such as environmenta) reports, prior
to the effective date of the revision providing that it is
clearly ‘ndicated &s being an “effective dose equivalent.®

§ 20,206 [deleted) Further Provisions -« Internal Exposure
Invelving Radionuc)ides with Very Long Effective
Halfelives

Exemption for longelived radionuc)ides and the use of the
committed dose eouivalent concept. The use of the concept of @
“committed dose eauivalent® drew numerous comments, This
approach entatls assigning to the year of intake, the future
{nterna) dose (the "committed dose equivalent® over 50 years)
frow radionuc)ides taker into the body during that year. The
proposed rule (1n § 20,208) allowed an exemption from the use of
committed dose equivalents for severs! long-lived radionucifdes.
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commenters expresscd concern that exposures curing planned
specia) exposures that did not result in doses to an individus!
in excess of the occupational annual dose Yimits would neverthe
¢ss have to be reported separately and subtracted from the in.
idual's lifetime a)lotment for planned special exposures,

Responss The intent of the planned specis’ exposure was
that 1t would be used infrecuently in circumstances where the
elimination of the (N « 18) Vifetime cumylative 1imit might
create & severe hardicap to the licensee's operations. Being
able to switch duses between planned special exposures and
routine dose limits would tend to encoursge the use of planned

{a) exposures as the licensee would have nothing to lose by
ysing the planned specia! exposure This 1s contrary to the
Commission's intent that the planned special exposures be re.
stricted to "syecial™ situstions. Once @ Ticensee decides to
condsct o planned special exposure, all of the unique
limitations, reporting, and recordkeeping requirements are tc
apply, even {f the doses actudlly receifved fall within the dose
1imits for routine operations,

Fina' Rule. The provisions of planned special exposures

”

have been extended to include internal exposures, and the ¥ \
reporting times to the individuals involved has been che o‘ltc ' »

30 days to allow sufficient tire for analysis of interns .

§ 20,207 Occupationa) Dose Limits for Minors

Exposure of Minors, One commenter stated that minors
should not be exposed to radfation because they do not meet the
criteria for occupations! radfation exposure. The commenter
argued that minors are not trained regerding radiation protec-
tion, do not derive 2 benefit from employment and would reauire
the preparation of a Form 4 1f they were workers,

CTATENENTY
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gose limits epplicable to the general public (the recently.
issued Federa) guicance tpplied only to occupationa) redfation
protectivi;,

Pesponse: Although -believes bt it would be desirable
to use Federa) guidence as & basis for the revision of the
Timity for the public, the Conmissfon believes that Part 20

3":H’P needs to be based on o consistent set of principles and concepts
A

STATEMENT

© rether than having 1ts standards for workers using one dose

Timitation system and fts standards for the genera) public using
\ #n entirely different (and outmoded) system. The fact that the
g°‘~ﬁoto't Federe' guidance does not address radiation exposure of
¢P)” ¢ geners) publie and the Commission's intent to address these
W imits were note¥¥e statement of considerations thet

QO* accompenied the proposed rule (61 FR 1118, Section XXVIII),

Fecilities that are subject to other lower standards
ghouid ne. have to demonstrate compliance with the 0.1-rem
Timit [“reference level"), Severa! commenters expressed concern
thot acoitional efforts would be required to demonstrate
compliance with the proposed 0,1-rem "reference level." For
Ticensees that were already subject to the 0,025«rem (25.milli-
rem) Yimits of EPA's 40 CFR Part 190, this appeared to be an
uhnecessary burden,

Response: The concept that 0,.l<rem represents & "Reference
Level" has been eliminated aid the O,1-rem value represents the
primery dose limit for protection of the public in the revised
Part 20, This change from the proposed rule reflects the clari-
fications by the I1CRP (see Section 11B.) regarding the usage of
the 0.1-rem and 0, 5-rem recommended dose levels. This change
goes not represent & major change from the proposed rule, Many
commenters had indicated & belief that, becavse of the reporting
and contro’ requirements associated with the O.l-rem "reference
level," it already representec a de facto limit,
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‘bononstr.t1on of compliance with the limits in 40 CFP Part
190 or with the design objectivas of Appendix | to 10 CFR Part
50 wil) be deemed to demonstrate compliance with the 0.]1.rem
dese 1imit for most licensed facilities, ,X@ovtr resctor
licensees that comply with Appendix | may have to alsc demon-
strate that they are also within the 0,026-rem 1imit in 40 CFR
Part 19Cu)( Demonstration of compliance with the limits of 40
CFR Part 190 v111f§o considered to demonstrate compliance with
the O.1+rem 1imit, For yranium millg, 1t will be necessary to
show that the dose from radon and fts daughters, when added to
the dose caleulated for 40 CFR Part 190 compliance, does not
exceed 0,] rem,

inclusion of doses from other licensed or unlicensed radie-
tion sources. Many commenters expressed an opinfon that the
duse should not be a1l inclusive and should not include fallout
from nuclear weapons tests, transportation of radfoactive
materia), or other source of radiatien not under the contro) of
the licensee,

Response: The new lower dose Timit for members of the
genera) public (which was described as a ‘reference Tevel" fin
the proposed rule) applies only to doses frem radiation and
radiosctive materials under the licensee's control, The EPA
generally-applicable environmental radiation limit for nuclear
power operaticns (40 CFR Part 190) does epply to the total dose
from al] sources within the uranium fuel cycle. However, in 1ts
practical implementation, the sources would have to be Tocated
within a few miles of each other for the combined dose contri.
butions to be significantly aifferent than the dose from either

facility alone.

Differentiation of limits for long-term operation and for
shorter term transient operatfon. A number of commenters noted
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externd! monitoring requirements, The Commission acknowledges
thet, 1n some ceses, particularly bioassay measurements of
transuranic elements, 1t may not be feastble to rctually confirm
such levels by bioassay. Mowever, the monitoring threshole 1s
not & requirement on the capability of the measurement, Average
pirborne regionuc)ide concentrations and the expected time of
exposure con be used to estimate radfonuciide ntakes ang the
need for bioessay or other monitoring methods,

The Commission intends to issue additional guidance on
srocedures to be used 1n estimating committed effective dose
couivalents anc deep-dose eoquivelents and guidance on when they
have to be summed.

Evaluation of racdionuclide intakes for respirator wearers,
Cevera) commenters mentioned that $-reeuirement-4o-6onduet
interna) dose monitoring, such as bioassays, should not boﬂﬂf
- Mrnmntory protection devices, The rationsle
"““““--tz:ﬁﬂvcn By the commentors was that the requirement provides @
Q""” Lacamac negative incentive for using respirators and is, therefore,

counter to ALARA opersting practices,

Response: The requirement (in § 20.502(b)(3)) for
bicessays for anyone using respiratory protection has been
gropped, The Commission agrees that such a requirement might be
s disincentive for using respirators as part of an ALARA effort,
There 15, however, & requirement (in § 20.703) for bloassays to
be conducted, s appropriste, as part of & respiratory
protection program, Whether bioassays are necessary for 2
particular tndividual will depend upon whether that individue)
could have exceeded 10% of the Annue) Limit on Intake (ALI) or
#48 exposed *n atrborne radionuclide concentrations in excess of
the monitoring threshold, An evalustion of internal dose would
be required if there were 8 potential for exceeding 10 percent
of en Annua) Limit on Intake (0.1 ALI), whether or not &
respirator s worn,

CTETENENY £y ENCLOSURE 3
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[Note: e the requirement for performing bioassays for @
particular individual has been separated from the wearing of @
respirator, the concentrations to be vsed for evaluating
monitoring thresholds are those of the ambient atmosphere before
credit 1s taken for respiratory protective factors. One of the
purposes of such bioassays 15 to confirm the effectiveness of
the respiratory protection being provided.” 1f bioasssy were
made dependent upon the corrected afr concentration (after
dividing by the protection factor), 1t would be equivalent to
assuming that the intended protection factor were correct
without further verification,)

Subpart G «« Contro) of Exposure from External Scurces
in Restricted Aress

6§ 20.€01, 20,602, and 20,603 Control of Access to Migh and
Very High Radiation Areas

Inapplicab! ity of requirements to nuclear power reactors.
Many commentérs indicated that the proposed requirements for
contro) of entry into very high radfation aress could not be
applied to nuclear power reactors because of the number and size
of potential “very high radfation areas” and the physical
inabi14ty to restrict access to these areas, Similarly, inter-
Tocks that can resylt in the withdrawa) or cessation of the
rediation source may be unworkable in nuclear power reactors,
Severs) commenters proposed incorporating requirements for power
reactors that are similar to ""‘ﬂ;sﬁffﬂﬂﬁ' conditions in
resctor technical sp.cifisnt1ons§’ he Commission recognizes
that the detatled requirements oppltg’gl to large frradiators

that were formerly in § 20,.203(c)(6) be better in & speci-
fic regulation dealing with these facilittes rather than in
Part 20,
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Chofce of Dose Rate Defining a “Very-high Radiation Area,
Severa! commenters believed that the 500-rad per hour dose rate
that defines @ "very-high radfation area® was too high, noting
the proximity of this value to the median lethal dose (Lbso) for
acute radiation exposures, Alternative values, such as 1 rem
per hour at 30 centimeters, were proposed.

Response: The seriousness of this dose rate was & factor
in 1ts adoption, The 500-rad per hour value appears in the pre-
vious 10 CFR 20.203(c)(6) as a criterfon for additional access
controls for frradiators (similar in scope to the requirements
of § 20,603 in the fina) rule). However, the previous Part 20
did not use a unique designation such as the “very high
radiation area” designation used in the proposed end revised
rules.

Meaning of "direct surveillance”, Several commenters
thought that the term “direct surveillance” used in the proposed
§ 20,601 could be interpreted to require stationing an observer
at the entrance to the “"high" or "very high" radiation areas.

Response: The final rule permits ", continuous direct or
electronic surveillance over 2 high radiation area that 1s
cupable of preventing unauthorized entry..." This removes the
burden of having to station 2 person fn or near & “"radfation
area,” but requires interlocks or electronic locks so that the
remotely located observer may prevent entry into the ares when
necessary,
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§ 20,901 Coution Signs

Black should be permitted us an acceptable color for the
reciation warning symbol, Severs] commenters requested that the
¢olor black should also be allowed to be used on signs and for
sterciling packeges, The fading of magenta fnks in sunlight and
the use of black for merking internationa) shipments were cityd
88 supporting this position,

Reponse: The Commission believes that the "magneta-on-yel.
Tow" color scheme has provided & visible and unigue warning of
possible radietion hazards, The fading of the magenta color can
be remedied by replacing the sign at & relatively Tow cost,
However, en exception to the color requirement has been made for
certain high-temperature applications,

Fina) Rule. This sectiorn is the same &8s in the proposed
rule,

§ 20,902 Posting Requirements

The terms "Caution" and "Danger® are not used consistently.
Comenters noted that “Caution" or “Danger” could be usec on
sigrs for "Radiation Areas," “Migh Redtation hreas," and "Very
ligh Re¢iation Areas” despite the considerable varfation in the
hezerds that might exist in these different areas,

o

Response 4 Fina) Rule: The Commission agrees thet the
terms "Caution® and *Danger* should be used in a more consistent
manner, The final rule permits only the term "Caution® to be
used 1n “Radfation Areas.® “Ceution® or "Danger® may be used in
*Migh Recdiation Aresas,” since these cover the considerable range
from 0,1 rem per hour to over 500 rads per hour, Only *Grave *
Danger® may be used in "Very Migh Radfatfon Areas.? This should
provide more emphasis to the use of "Danger,* the importance of
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intent of *in attendance” would be satisfied by & duty nurse at
o nursing statfon, providing that the statfon was in sight of
the entrance to the patient's room,

§ 20,9084 Labeling Containers

There 15 no way to meet the requirement to label contain-
ers in some nuclear power plants or in hot cells, It is
gifficult to mark the detailed information on a container in
some areas of a plant or in hot cells,

Response: Section 20.90% containg exceptions to the
labe'ing requirements which take care of the problem noted by
the commentor,

Noteé: For the purpose of this section, "Mixed Fission
Products” and "Fission and Activation Products” may be recarded
as racdfonuc)ides, provided that the total activity V¢ also spec
{fied, Designations as to the process stresm or location
sampled or type of sample (e.g., "primary coolant") may 2lso be
helpfu! as an additiona) designation of the potential hazard.

§ 20,905 Exemptions to Labeling Requirements
The proposed rule deletes some prior exceptions to labeling,

The proposed rule omits existing exemptions for packages
containing only exempt quantities and those containing less than

10 mCi or less of tritéum, 14125, C-14 and §-35. X
2
Response: While these sources pose [ittle external hazard % “;‘
from gamma racfation, the quantities could be a potential geet o)

interna) hazard if the package were ruptured and the contents :""i
were relessed, Consequently, some warning remains appropriate, |ue T .r)
3 The proposed ruh}ommc the existing exemption from labeling |*¥F ™

EL:“/T/ o (0¥ p‘ﬂu
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for packages labelled for shipment in accord with DOT

requirements, 4T “__Q,J.L
8. b~ ﬁ""“17’

Final Rule. This 010M9t1onlhas been restored because the
Commission agrees that the DOT labeling 1gp:uff1c1cn t Ag:poto
the presence of radicactive materfals and that quantities, not
requiring DOT labels would probably not warrant an NRC Tabelling
rmwnmm.(su.izOﬂer(£S)

§ 20,90t Procedures for Mandling Packages

The recuirement to monitor all packages 1s unnecessary.
The requirgment to monitor all incoming packages containing
rediosctive materials {s unnecessary and in large finstallations
creates & substantia) monitoring burden,

Response: This requirement has been reeveluated and
modified in order to reduce the burden,

Fina) Pule. Section 20,906 in the fina)l rule requires in-
coming packages to be monftored when: (1) they are labelled as
containing radioactive materials according to DOT regulations,
or (2) when a package 1s damaged or leaking. The first provise
fon would reinstate the exemption from monitoring for shipmernts
of smal) quantities of radioactive materials that would not re-
quire DOT labelling.

The requirement to survey external surfices of packages is
unnecessary. Several commenters with extensive experienc: moni-
toring packages noted that external contamination was rarely if
ever present and that wipe tests are time consuming both to meke
the smears and to count them,

Response: Experience in the shipment of multiple thousands
of packages each year has been very good. However, potential
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problems with eaking packeges during transit warrant continued
monitoring upon receipt to assure that leaking packeges are
found and reported. Apprepriate actfon can then be taken to

Fwhe Roe determine the extent of contamination in transport vehicles and
The mquaned %o storage aress in order to 1imit the consequences and avoid
mos bor j‘:ir‘ recurrence.,
bk (T i
P it od The requirement to monitor peckegegwithin three hours is unwar- ¥
Ao, B0 oy ey rented, This requirement would be difficult to meet for several
types of licensees, some of which do not have & full-time health
7\ bhysics staff person,
P
,,’jy‘ﬂﬁ Response: Licensees receiving Tabelled packages of
W .} S 9"/} recioactive materials to which this requirement applies are
—’f}L : Y expected to have svaileble persons who are qualified to perform
o % 3 such moniioring. MHowever, the person monftoring the package
40 u need no’. be & boardecertifisd health physicist,

Fina) Rule, The three-hour period has been retained,

Subpart K «« Waste Disposa)
§ 20,100 Genera) Requirements

Decay 1n storage as a disposal on*‘on. Many commenters
noted favorably the addition of "dec storage” as an allowed
waste disposa) option, Severa! commenters, however, did not
believe that the option, as expressed in the proposed rule, was
particularly helpful,

Response: Technically, the "decay in storape® option has
always been avaflable to a Vicensee «5 the license permitted
possessfon of the radioactive materials and these materials
naturally underwent radfoactive decay. The option was formally
included in the proposed and fina) rules because the list of
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disposal options *s exclusive and there have been questions as
to whether this was allowed under the prior regulations, It
should be noted that this option does not allow material that
has "cecayed 1n storage" to be released to unrestricted areas
urless 1t meets the requirements of one of the other allcwed
forms of waste disposa) in Part 20 or specific requirements
gfvern in NRC or Agreement State ‘icense conditions.

The NRC staff considered adding a separate *Dispcsal by
Decay in Storage" option with specific criteria for unreci-icted
relense of materia) after decay. These criteria are commonly
included EEF4n~:=:=t§E)typroduct material licenses. FieweVer. '“\3"
these criterfa pertain to relatively short-1ived rec‘onnclides
and would not have been applicable to other classes of licenses j
such as those to operate power reactors;j Also, whan eviluated
for ¢ specific 1icensed activity, it is possible to consider
existing pathways of exposure and to establish .pecific criteria
for decay.

A

Goneral c::terfa 1n a rule would need to be sufficiently
conservative to take into account all reasonably conceivable

.
pathways, theredy reducing the arolffb?e level from what would

be permitted in a case-by-case evalyation,
' yor A«UL{

§ 20,1003 Disposa! by Release into Sanitary Sewerage

Removal of Allowance for Disposal of "Dispersible Nasted—
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 radiocactive
materials. In particular, the practice was mentioned of
gringing up animal carcasses with subsequent sewer disposal of
the ground residue. This practice 1s permitted by the previous




Fart 20 but would not have been permitted ynder the proposed
rule.
%o pra fdee,

Response: ‘4;0 Commission has relaxed the conditions 4athe X
-9nopoooo-rv+v’?or disposa) of radfoactive wastes into sanitary
sewer systems so that "dispersible biologica! materials® may
continue to be disposed of by release to sanitary sewers, This
means of disposa) is advantageous compared with other alterna-
tives for disposal of this type of biological material,

1r= rationale for the reduction in the 1imits for sewer disposal
s rot ¢.iained. The concentration 1imits for radionuclides
ralstsec to sa ‘tiry sewer systems in the proposed rule have
been reduced by a factor of 10 from the former rule. This
reduction did not appear to teke into account tue dilutfon
affurded 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 2
1o +leve) radioactive waste buria) site and could result in
increased radiation doses to workers having to package this
material,

Response: The NRC has underway a study of the dose path-
ways associated with disposal of radivactive materials via sani-
tary sewers, This study will help clarify the potential fo
human exposure.

'.j.o'*b‘-'
The assumption noted by many cozptnt ry that,jischarged x
into sanitary sewer systems are notauizzznt {s not necessarily X

true, because water in large lake or river systems may be
recycled. The dilution afforded by having mltiple users of 2
sewer system can be offset in part because there can also be
severa) users that discharge radioactive wastes into the same
sewer system. The revised Part 20 rule allows a factor of 10
higher concentration 1imit for discharges into sanitary sewerage
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than for other liquid effluent releases of radioective
materials,

The exemption on disposal of human excreta should be
removed. Hospitals should have to comply with the same regula-
tions &s other licensees.

Response: Disposal into a sanitary sewer system (which wes
designed specifically to handle this type of waste) is the
preferred method of disposal because of the other health
considerations in handling human excreta in addition to
radiation protection,

§ 20,1006 Treatment or Disposal by Incineration.

Relaxation of specific NRC authorizacion for incineration,
A number of comments questioned the need for the existing requi-
rement that incineration of rad1oact1v¢'m4tcr1|15 requires
specific prior NRC approval (except for small quantities of
tritium and carbon-14 which are specifically exempted). These
comments 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 "”"-1
while permitting general effluent "‘““Lmﬁ“jﬁﬁ?"’.b ,.4;.4;;.2-'
pa

f. f (-"""5 l
Response: Relaxation of the prfor approval rﬁquirtlnnt for

incineration was considered in conngction with the revision of
part 20. The requirement for prior NRC approval of incineration
remains in revised Part 20 because ety (1) uaooato4ao4oo—"
rcg'rvﬁwg’iho suitablility of-cnag'inc‘ncrator
to safely dispose of hazardous materialsy -4

to provide aﬂoquta control over effluent activity levels; (2)

thomat%:_'of the material to be burned <anwary.
comsteretdy inAisotopic composition and activity; and (3) be=

M poman. 0[,4.4'—1“ /oulurz- u“/«-ﬁ, b —ay "‘0:4
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§ 20,1005 Disposal of Specific Wastes

There should be & definition of ALARA for solid wastes.
Many commenters suggested the need for ALARA or exempt
quantities of radioactive materfal in solfd wastes 50 that very
jow=leve) s011¢ wastes could be disposed of without regard to
their radicaciivity,

;;(‘L;v

d L |
Response: The Commissfon agress fhat ggfﬁ,."" s would ty ma

‘9-4‘ & pr o~ .
useful and has M :
ot u- &’J:u, Covean T L /" qrf‘\w » b daee ‘..,"44/ /
/

vy (oo lirl “padios e wakt 7y (e o T4 W A !
7 4 d ,.,c....d ‘
R volu male =yr 4, B e W Myt 0 Bk $0 4G

‘:‘: ‘, e . .,’x lﬁﬁ: tl.m‘l o AL 18 &-: A Pt 20 ,_u__‘..,v. J

-
50,1007 ¥ Compiance Mith EnvircRments ‘e Mealth Protection
Regulations

Fina) rule. This section has a counterpart in the present
Part 20 and in the proposed rule(§ 20,1005), that meeting Part
20 requirements does not remove the responsibility of licensees,

:::;gILAV‘ﬁpﬁl- 1. when disposing of 1ia=psod radioactive materials, from meeting
o~ the requirements ofjtgglicablc Federal, State, and loca!

= Lot EAV-HRORMEntEDrL egula 1oﬁ;aﬂF:qru-qnﬁq--74-=r"‘L“ :

/

_~¥The warning in the final Fule has been X
expanded to cover all methods of waste disposal. This section
of the rule 15 advisory and )ér?s not intended to imply that NRC X
will take enforcement action for violations of other

' regulations fssued under statutes other e

tharn the Atomic Energy Act.
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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). The BRC policy statement provides a comprehensive
policy that will establish a disciplined and consistent framework
for all future Commission exemption decisions. The scope
includes potential application to rulemaking or licensing actions
for disposal of slightly contaminated solid radicactive wastes.
The Commission is developing a program for implementing the BRC
policy separate frou this Part 20 rulemaking.

(Note that this rewrite does not commit to rulemaking on wastes
and defers to the program be .ng prepared by staff for Commission
approval.)




STATEMENT

Subpart L «« Records

Standardization of record retention requirements.

Fina) Rule, Records directly pertaining to doses received

by individuals,o@ effluents released to the general environment, *

are to be kept until the "Commission terminztes each pertinent
license requiring the record." Other rrcord retention require-
ments in this subpart generally have " een modified to be for
"three years after the record is made." This change is in
conformance with the final rule published in effective form in
the Fegera! Pegister of May 27, 1988 (53 FR 19240) on record
retention requirements fur other parts of the NRC regulations.
This provides for consistent record retention requirements
throughout Chapter 1 of Title 10 of the {ode of Federal
Regulations,

§ 20,1101 Genera) Requirements

The units used in records stould be limited to those com-
monly in use: the rad, the rem and the curie. Some commenters
thought that the use of SI units (gray, sievert and becquerel)
should not be allowed. L an gt ?.','TJ;NW;'T{' -‘-j‘l-;?;‘__';:;

The, G T 0 G s o

Response: 4 Sc:nfhc diScussion of this topic under § 20.4

Units

§ 20.1102 Records of Radiation Protection Programs
Added implementation burden associated with requirements
for forma! radiation programs. A number of commenters thought

that the requirement to have a formal ALARA program would result
in substantial increased costs due to additional recordkeeping,
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1‘0#%4owo4?;rocodura1 requirsmentsgand 0600055L|11ty assurance

requirements,

Response: As dxscussed under § 20,101, these provisions
have been modified to ALARA as one part of 2
licensee's radiation protection program. The adoption of
requirements for licensees to have & forma! radiation protection
program was not intended to have large tﬂg\omcntation costs.,
Much of the cost associated with this«soction in the proposed
rule was a result of the ALARA documentation requirements,
These recordkeeping requirements have been reduced in the fina1

rule, ded ey gt * ANA sty £ A ~r.4,
Jv”" o by tedh ""‘*“/J‘;fk At en ~dFo 40

v Y

’ﬂ”“ - ‘7&4 Jﬂv‘ ‘W‘#’ AALA neds Watuney i» oy ‘,‘3_

The recordkeeping turden for small licensees requires a
commitment of resources that is not commensurate with the risk,
(1n 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 sugges-
tions on how these impacts could be reduced.) Quite a few
commenters expressed their belief that the proposed rule will
require more extensive monitoring and recordkeeping efforts than
were required by the existing Part 20, Several commenters
suggested that the NRC explore possible exemptions or exclusions
“or academic licensees and other users of small cuantities of
licensed materia). 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.

Response: Because of the changes roducex recordkeeping
burden discussed in response to the precegding comment and
because the basic requirement in § 20,101 calls for effort ...
commensurate with the scope and extent of Ticensed activities

th’Qggﬂbiss1on pas nqudpade further exemptions or exclus

sion§4for certain types of 1icensees. /X(
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¢ 25.110‘ Determination of Prior Occupationa! Dose

Medical and acecdemic licensees would have difficulty in
complyfng with the requirement to determine prior exposures,
The transitory nature of personnel in these facilities would
meke meeting these requirements very costly. Doses to employees
are smal) fractions of the 1imitsoso that such costs would be
ditficult to Justify,

Resporse: The requirement to determine dose received in
the current year implements the annual dose limite. The
reouirement to attempt to obtain records of lifetime cumulative
doses follows one of the provisfons of the guidance to Federa)
agencies on cccupational radiation protection., Determination of

fwo P conmlor

prior doses received during planned special exposures or doses

in excess of the annual 1imits are required only for workers who - =
will be used in planned special exposur “forts tol

obtain prior exposure histories are only required for workers
who are required to be monitored under § 20.5024J/

The recording of “fictitfous" radfation doses should be
avoided. The present and proposed rules state that, when infore
mation is not available regarding the dose received for 2 spe-
cific period, the licensee should assume that the dose received
was at the dose limit, Several commenters thought that this wes
inappropriaste. Some commenters wentioned that this practice
might be noneconservative as it would tend to overestimate the
dose used in any epidemiclogical studies of radfation effects,
thereby resulting in an underestimate of the risk associated
with a unit radfation dqz:;,
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STATFMENT

Response and Final Rule: The final rule has been modified
so that it does not require any assumed dose vilue to be record-
ed in case of incomplete prior dose his’ ries. Only the lack of
data must be recorded for periods where there is no information,
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Houc;ir. for the current year, where there are missing data, an
assumption {s to be made, for establishing agministrative con-
trols, that the portion of the dose 1imit remaining for the cur-
rent year is reduced by 1.25 rems for each calendar quarter for
which information {s miss1nqL:/Thc Ticensee must note the

sBsence of this information on the employee's record, but should
not enter the assumed dose value as part of the employee's
lpermancnt dose record,

-4anuAl.do6o-uo»&4-bo—6-¢o-o—4ee’-%7e6-vc-t-e+qto—eho-nenbo'-v4i*
QUALLErS for which-there—gre-no-prior-dote’ The vilues for

other limits, such as shallow dose equivalent or eye dose
equivalent, should be similarly provided.

1f data were missing for all four quarters (employment com-
menced late in the fourth calendar quarter), then a 0, 5-rem dose
1init would be applicable for the total effective dose equiva-
lent 1imit. (This value is the § 20,502 monitoring threshold.)

§ 2C.1105 Records of Planned Special Exposures

See c¢iscussion under § 20,1204,

§ 20,1106 Records of Individual Monitoring Results
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 tne principles] on controlling
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.

annua) 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) farmula), the Federal Guidance on Occupa-

“tional Exposure (See Section 11D.) contains & recoamendation

that cumulative dose records be maintained and provided to the

R ST AR LY. 75  UPPPRRLE PP PR el S I TV R

The recordkeeping requirement in the proposed
£ 20.1106(¢)(2) would require that all records begin at the
beginning of a calendar year. This would create an unnecessary
hardship or dosimeter processors as they could not stagger the
dosimeter changeover schedules to provide a more uniform work-
load distribution,

Response and Final Rule: The term "year" replaces the term
“calendar year* in § 20.2 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 is
included twice in consecutive years,

The requirement in § 20,1106(e) for each licensee to keep &
copy of the dosimeter processor's accreditation certificate cre-
ates an undue burden on commercial processors, Commercial dosi-
meter processors would have to print snd distribute thousands of
their certificates so that each user had a copy.

Response: The proposed rule contained a requirement for
the 1icensee to maintain a copy of the dosimetry processing ac-
creditation certificate issued to the processor providing cosi-
metry services to the licensee, This requirement, which was in
the proposed dosimetry accreditation rule, was considered
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The problem of dual employment is more of & problem when
the employee has not confided fn the employer. The licensee is
required to ascertain the employment and dose record for the
current year for new employees (§ 20,1104), If the employee
deliberately falsifies this information, the licensee would not
know of concurrent employment and the licensee would not be
penalized for combined doses from both employers that exceeded
the dose limits, 1f a current employee takes on additional out-
side radiation work without informing the employer, again, the
employer should not be penalfzed. It should be noted that,
under the new reporting recuirements in § 20,1206, fndividual
dose records will be required to be submitted to the NRC for all
workers for those categories of licensees formerly subject to

§ 20,407, including nuclear power rcacto;‘raiccnsoch’_ hese X

reTOFds may provide a means of detecting some "moonlighting® /el wlee ~
oo e 4 (oF o
ployees., - 8 S ey
Ny - Catn ~m :"‘

4
Fina) Rule. Section 20,1106 has been modified in order to

separate the requirement for keeping a record from the format of
the record. A clarification has been added that the dose infor-
mation on an embryo/fetus be kept with the mother's dose recordy

| oG —brthe-MOLROLS Social S.G".W Pl LA
(i\

§ 20,1107 Records of Dose to Individual Members of the Piblic

Reporting requirements for exceeding "Reference Leve's.'
The proposed rule contained requirements for reporting exposures
in excess of the "Reference Levels" for doses to members of the
genera! public., Many commenters thought that this was excessive
because this was not an actual regulatory limit.

Response: The 100-millirem per year "Reference Level” for
doses to members of the general public has become the actual
limit so that the associated recording and reporting require-
ments now pertain to a buna fide regulatory dose 1imit.
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Final Rule, Section 20,1107 has been broadened in scope 4
from "effluents" to pertain to records of all estimates of doses
received by individual members of the pubHc.4
phasis does not imply any lessening of requip

, ¢ P, & , . 4l
§ 20,1108 Records of Waste Disposal :-.“__ _:r.:"bj‘ sl

Fina) Rule. Section 20.1108 {s unchanged from the proposed
rule,

£ 20,1106 Records of Testing Entry Control Devices for Very
High Radiation Areas.

Fina) Rule. Section 20,1109 contains an addition to the
proposed rule for keeping records of tests of entry control
devices fur very high radiation areas. This additfon is based
upon a requirement in § 20.203(c)(6) of present Part 20, (ix

£ 20,1110 Form of Records

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 acrees that there is great value
in the use of “electronic media.* There are a growing number of
licensees that are using computer information networks for
retaining and transmitting radfation dose histories and other
worker-related information among different facilities,
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specified perfod, such as 7 days, should be permitted before o
"lost" source would have to be reported to the NRC,

kesponse: The rule contains two notification requirements:
the one for immediate not:fication only pertains to those sour-
ces thet could produce substantial exposures., The second
notification requirement pertains to sources that exceed 10
times the activity levels in Appendix C and that are still miss-
ing at that time, This provides a “grace period" of 30 days for
reporting the loss of most sources,

£ 20,1202 Notification of Incidents

The requirements for immediate notification of NRC ere too
low. Some commenters thought that the doses associated with the
requirements for immediate reporting to NRC (five times the re-
spective annua) limits) would not produce any discernible harm-
ful effects to the individua) to warrant immediate reporting.

Response: Doses of the order of 25 rems (F times the S-rem
annia) dose limit) cen produce discernible biologica) effects in
the orm of chromosome aberrations and changes in the white
blood cell populations., Although the majority of these sffects
are temporary, they could be uiscerngd, However, frrespective
of the potentia) for discerngble effects, doses at these levels X
represent a mefor breakdown on the lfcensee's control over the
radioactive material, and the Commission believes that it is
important that NRC be promptly notified so that it can take ot

1
actions, if necessary, to limit further consequences. 4
i
Final Rule. The fina) rule pespetwetes the previous e

reporting requirement,
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There 18 no requirement for reporting doses in excess of
the imit for the embryo-fetus, There 1s no requirement for re.
porting doses that exceed the limit for protection cf the
embryo/fetus in § 20,208,

Response: A requirement has been added to the final ryule 1"

~beel§ 20,1203(a)(111)0”

The identifiers required in § 20,1203(h)(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. ;

Reports of exceeding the 0.1-rem "reference level" should
not be required. A numter of commenters noted that the 0.l-rem
“reference leve!" was not a limit and, therefore, exceeding it
should not necessitate & report to the NRC,

Response: As 2 restlt of changes in the ICRP interpre-
tation of the 0.1-rem leve! and the former 0.5-rem dose limit,
the N.l-rem leve)! is now the recommended limit for exposure of
the general public (individuals in unrestricted areas), Corse-
quently, O.1-rem is the primary limit applicable to members ¢!
the general public and reports are justified when it is
exceeded.

Smaller licensees, such as nuclear medicine facilities,
should by exempted from the reporting requirements of § 20,1203,
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specia) exposures is shorter than the 30-day period usually
alloved for similar reports,

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

l\/.*d >

8
Q).//, § 20,1206 Reports of Individual Monitoring

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

Response: The Commission does not believe that submission
of individua) dose data constitutes an invasion of privacy.
Such data has been reported to the NRC routinely in the ,n:{fﬁj:.A-'“
termination reports for some time. Such information will be A ‘3, i
restricted, as 1t has in the past, to use by NRC officials, NRC ;,-d:f
contractors, or by qualified scientific investigators. Instruc- e
tions on protecting this information appear in § 20,1106 {d), d

1f the radiation exposure data is collected intu a central
repository, would the NRC be the proper place for 1t? One com-
menter felt that the radfation exnosure data might be better
maintzined 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 lead role in the storage and analysis of this data;
however, it is the NRC that has the stetutory authority to
require thet this data be collected. Although the Part 20
r~~ordkeeping requirements are intended primarily to fulfill
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suggested that a') licensees be required to submit an annual
report to NRC on each monitored individual,

Response: The reporting of individua) monitoring data will
help track doses to individuals who are exposed at several
facilities during any given year and whose tota! dose would be

~underreported by statistical reports prepared at each work site,
Such information is only shown at the present time by analysis
of the termination reports,

Licensees recuired to file both annual statistical aemit
summaries and termination reports with the NRC will, instead,
submit annual dose reports to NRC for al) workers for whom monf-
toring was required under § 2C.502. A copy of the annual report
to NRC could also be given to the individual worker in order to
sétisfy the revised reporting requirement in § 19.13 of 10 CFR
Part 19, Although this may entail some additional burden to
Ticensees, the use of "electronic media" for recordkeeping might
in fact reduce overall costs., It is intended that large

ployers {such as nuclear power reactor licensees) would submit
an electronic copy of their dose reports in a prescribed format
to the NRC in lieu of paper copies of individual records.

*S //’:;:.Cnnmission has decided not to reouire pre-approval of
o plenned special exposure. This is, in EE&_CO!IHSS?ON'S view,
iﬁl e consistent with the Federal guidance ;zgdotl1lcd requirements N(
CQ' are prescribed in Part 20 for the use of planned special
eXPOSUTES.
S

§ 20.1301 Applications for Exemptions
NRC should make the i1tsuance of exemptions a matter of

public record. Several commenters felt that the fssuance of any
exemptions under this section should require public notice and
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comniht. The EPA stated that exemptions could adversely affect
its ability to contro) redionuclides under the Safe Drinking
Nater Act,

Response: The NKC has i1ssued few exemptions under this
lonpstanding provision and has not exempted anyone from the dose
limits for a worker or for a member of the public, Swwsdva.

3 e

Appendix A

The protection factor for atr-purifying respiraters with
particulate elements is too low, The listed protection factor
for atr-purifying respirators with particulate filters 1s 8C,
whereas both ANS! 288.2 and the OSHA regulations in 29 CFR 134
use 100.

Pesponse: The NRC never endorsed ANS] 288,2-1980C, whereas
the OSHA regulations generally follow ANSI standards. The cur-
rent NRC-2llowed protection factors (PF) are based upon research
conducted by the Los Alamos National Laboratory (LANL)., These
recommendations included a PF of 50 for full face respirators,
based on experimental data on actual testing of personnel using
respirators under carefully controlled conditions. In actual
use, there 1s essentially no difference between a PF of 50
versus 2 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,

Several respiratory equipment specifications in Appendix A
should be applicable only for areas that are “"immediately
dangerous to 1ife and health." Footnotes "h" and "{" contain
specifications for air flow rates and flow calibration and 2
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.toncontrction 1imits for tritium omit chemica) form= other
than for tritiated water vapor,

Response: As there is expected to be no occupationa!)
intake via ora) ingestion, and most of the organic forms are not
volatile, different intake 1imits would apply tc hydrogen gas

HT0 by exchange an¢ oxidation so that specifying a submersion
dose limit for HT would understate the actual radiological
impact. Comparison with other derived limits for other chemical
forms shows that the use of the concentration limits for HTO
provides an adequete leve! of protection for most of the other
chemical forms. "

No concentration 1imits are listed for nature! thorium,
There are limits for natura) uranium, but corresponding concen-
tration 1imits for natural thorium 2are not given, The isotopic
composition of thorium can vary somewhat with different ores and
with different times after chemical separations,

N TR

Response: Alse the thorium-232 value, or 1f a more precise
value is desired, wse the procedure for mixtures in Appendix E
applied to the actua! isotopic concentrations present,

The derived air concentrations for the genera) public are
not always 0.1 times the occupational values.

Response: The limits for the general public are calculated
solely from the stochastic risks.! This differs from ICRP which
would use & "capping” organ dose 1imit of & rems (0.1 x the non-
stochastic 1imit of 50-rem) in derfving the organ dose 1imit for
organs that are limited by the non-stochastic risk. The thres-
hold for non-stochastic effects for the worker at 50 rems would
also apply to a member of the public, Rather than applying 2
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factor of ten reduction, the limiting stochastic (effective)
dose was used to calculate the concentration limits for the
general public., Values are not based on the non-stochastic risk
for members of the public, even {f they were the basis for the
calculation of the DACs and ALls for the worker,

Appendix C

Vo
The recuction from 100 ;'Ci to 0.001 €1 for thorium values >
X

will
c: require posting of areas where thoriated-nickel machine parts are used,

kesponse: On the basis of specific activity con-

¥
T '\i‘u\ siderations, the existing 1001;21 limit has been retained for
i aCle" long=1ived radionuclides (half-lives longer than 109 years),
696 S 01187 such as thorium-232, which would require a considerable mass of
ﬂ;:,’i'( material to produce the stated activity level,
\0
\..y""? -30 ; ,.aa
..7‘f<€:7«‘5’ Appendix £ [Reserved]

Y MU

Final Rule. The calculational guidelines and equations
that appeared in Appendix E will be incorporated into 2
Regulatory Guide, This will make it easier to revise ard
clarify the 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

{nserted by the Part €1 rulemaking proceeding on Tow-level
radioactive waste disposa) sites, Because these requirements
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Appendix G
No comments on Appendix G were recefved.
Conforming Amendments

Accompanying the revised rule are amendments to other
parts of Chapter | which update citations to 10 CFR Part 20
that are found in these other regulations, Two amendments
are particularly important as they go beyond updating cross-
reference citations, One amendment to 10 CFR Part 2 updates
and modifies the severity levels associated with violations
of 10 CFR Part 20, Because these changes were not contained
in the proposed Part 20, rule there has been no prior opportun-
ity for public comment, Although these modifications are
being fssued 1n final form with the same effective date as
the Part 20 rule, public comments may be submitted on these
modifications to Part 2 (See the "Dates" and “Addresses”
sections), If any public comments warrant revision of the
Part 2, Appendix C, changes, & modified version will be
published before the Part 20 effective date.

The second major change to other parts is the require-
ment to provide all workers with informatfon on their radia-
tion doses. This modification was made to conform to the
1987 Federa! guidance on occupational radfation exposure.
Formerly, Part 19 required licensees to furnish such & report
et least annually upon the request of the worker, The change
deletes the words "upon request." Public comment 1s not
being solicited on this change as the comments were requested
in the proposed rule (Section XXvII, 51 FR 1118) on the option

of requiring reports to individual workers. 7A, e ~Tes dd o .+
b o ke Mot Fok 19 b bate mend y g | i
afvire e e -Jwi“ BL ow it dape @ Shewa w iV puwed D 420 1000
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VI1l, Environmental Assessment: Negative Declaration

The Commission has determined under the Nationa! Environ-
mental Policy Act of 1968, s amended, and the Commission's
regulations in Subpart A of 10 CFR Part 51 not to prepare an
environmentsl fmpact statement for this revision of 10 CFR Part

‘20. because the Commission has concluded, on the basis of an
environmental assessment, that promulgations of this revision of
10 CFR Part 20 as a final rule would not be 2 major Federa!
action significantly affecting the quality of the human

environment,

The revised 10 CFR Part 20 changes the level for protection
of the genera! public from an implicit limit of 0.5 rems 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
mode's and parameters used to estimate the radiation dose asso-
ciated with intake of a radionuclide. Some of the c°2§ﬁff£§512?¢-'3 s

.' '

Timits for the general public in this revision are new; somé

Y
1imits are similar to the present 11n1ts:’W x

Despite the changes in the dose and concentration limits,
the Commission believes that {ssuance of the final Part 20 rule
will not have a major impact on the environment., The primary
basis for this conclusion is that in addition to 10 CFR Part 20,

there are cther regulations that govern allowapie doses to
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momb;}s of the public phe which rematn unchanged by the changes
to Part 20, ¥;;;e other regulations include Appendix [ to 10
CFR Part 50, Part 60, Part 61 and the EPA's generally-appliceble
environmenta) stendards in 40 CFR Parts 190, 19f:;3§2 (LY. Som e 2
posmd=$®Y, and the Nationa) Emission Standerds for Haurdo\’sﬂ’ 2.t
(ﬂf‘ Air Pollutants (NESHAPS) 1n 40 CFR Part 61 (racionuclideshi Avs Lasre
,b~" /'”7(1 These stancards set limits or design objectives (Appendix 1) for

w b3 '
"r‘ﬂ" Ein releases of radioactive materia) to the genera) environment
o Lﬁ"{' which are genera'ly more restrictive than the dose 1imits in
N A > -
ﬁ,v"‘ Part 20. Consequently, sinte these more restrictive standards

reme ined essentially unchanged by the Part 20 revision, the

ot fn’;,z;“’+klﬂ Yevel of public protection and the associated environmental

impact are not changed appreciably from those pssociated with

=
-
3

3
| \'\;’i

p"' the current rule and the aforenamed regulations,

W

X
r5‘,ﬂ!7ﬁ/ | This finding and the accompanying environmental asse-sment
for the Part 20 revision may be examined and copied (for a fee)
at the NRC Public Document Rnom (See ADDRESSES). Single copies
of the assessment may be obtained from the NRC project manager

(See FOR FURTHER INFORMATION CONTACT),
1X. Paperwork Reduction Act Statement

This rulgX amends information collection requirements that %
are subject to the Paperwork Reduction Act of 1980 (44 U.S.C.
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X1,

35CII et seq.). These information collection requirements were
approved by the 0ffice of Management and Budget, approval number
3150.00140

Revised Regulatory Analysis

The Commission has prepared a final regulatory analysis for
this regulation, This revised analysis was based on the draft
regulatory one1ysis/)t; modified to account for changes from the
proposed rule and public cmntsw Copies
of both the draft an%‘:tyallﬁogulatory Analysis are available
for review and copying, in the Commission's Public Document Room.

[See Addresses.)
Regulatory Flexibility Certification

In accordance with Regulatory Flexibility Act of 1980, §
U.5.C, 605(b), the Commission has prepared a regulatory flexi-
bility analysis which indicated that the revised rule will apply
to a)l NRC licensees. The NRC has upproximately 7 500
licensees, approximately one quarter of which are classified as
smal] 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.) The

types of small entities that would be affected by tnis rule
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intlude physicians, small hospitals, smal)l laboratories, W
$odvtﬁa#ol-a.o%#ecﬁ+0ﬂo-4u’:na11 industries, radiographers, and /,r

well loggers.

XII. Backfit Analysis

o s

(‘ The Commission has determined that the basic radiation
{ protection standards in Part 20 are necessary to impiement the
£54‘ | 1987 revised Federa) radiation protection guidance on occupa-
04 A : tiona) exposure. As provided for in Sec. 274(h) of the Atomic

Energy Act, on January 20, 1987, the President has approved

«
g
Ysgzﬁj revised guidance to Federal agencies on the formulation of

l standards for occupational radfation exposure. Members of the
f NRC staff participated in an interagency working group that
| developed the recommendations for the President. The AEC and
' the NRC have considered Federal fGuidance and have consistently
implemented prior guidance in their reguiations. While the
\J Federal Guidance only addresses occupational exposure, failure
to make similar conforming standards for the public would lead
to confusion and problems in implementation. Consistency
between the Federal Guidance and the NRC regulations is
particularly important for Feders] agencies that use source,
byproduct, and special nuclear material under NRC license and
are attempting to implement at the same Lime NRC regulations
and the new Federa) Guidance. Other agencies, such as DOT, are

writing their regulations in terms consistent with the new dose
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limitation system acdopted in the new Federai Guidance. NRC
regulations should be consistent with those of DOT and other

Federa) agencies.

The draft Backfit Analysis prepared for the Part 20 rule

[Federal Register of August 29, 1986, 51 FR 30873] requested

comment on whether § 50.109 should be suspended for this
rulemaking because of other factors including the proposed
fssuance of Federa! guidance on occupational eaposure. This
guidance, which was still in development when the draft backfit
analysis was published, has since been approved by the President
and issued in final form. There were 12 comments on the
suspension of § 50.109 for this rulemaking; a11 were against
suspending § 50.109. The principal reason cited for not
suspending § 50.109 was maintaining the uniform applicetion of
the backfit rule to all rogulations.(—}ho Commission believes

that implementation of the Federal Guidance and ensuring uniform
regulatory approach in various Federal agencies outweighs the
considerations of maintaining uniform application of § 50.132;S"”SL-
n believes that promulgation of the revised Papt 20

5 (“The

The Commiss

is necessaty and, congtquently, the provisions of § 0.

The Commission pas th authority Ne
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20,302, 20.501, 20.502, 20.601(a) and (d), 20.602, 20.603, 20.701 -
20,704, 20.807, 20.802, 20.901(a), 20.902, 20.904, 20.906, 20.100],
20.1002, 20.1003, 20.1004, 20.1005(b) = (@), 20.1006, 20.3101 = 20.1110,
20,1201 - 20.1206, and 20.1301 are issued under sec. 161b., 6B Stat. 948
(42 U.5.C. 2201(b)) and § 20.1106(0) is issued under the Privacy Act of
1974, Pub.L. 93579, 5 U.5.C. 552a; and §§ 20.102(a)(2) and (&),
20.204(c;, 20.206(g) and (h), 20.904(c)(4), 20.905(c) and (d), 20.1005(c),
20.1006(b) = (d), 20.1101 =~ 20.1103, 20.1104(b) = (d), 20.110% = 20.1108,
and 20.1201 = 20,1207 are issued under sec. 16lo, 68 Stat. 950, as amended
(42 U.5.C. 2201(0)).

SUBPART A =~ GENERAL PROVISIONS

§ 20.1 Purpose.

(a) The reguiations in this part establish standards for protection
against fonizing radiation resulting from activities conducted under
lizenses fssued by the Nuclear Regulatory Commission. These regulations
are issued under the Atomic Energy Act of 1954, as amended, and the
Energy Reorganization Act of 1974, as amended.
(b) It is the purpose of the regulations in this part to contro)
the receipt, possession, use, transfer, and disposal of licensed material
by any iicensee in such & manner that the total dose to an individua)
(including doses resulting from licensed and unlicensed radioactive Mo
material and to gxhci’}ldiaticr urces) does not exceed the standards ,:.f,“z
for protection against radiation prescribed in the regulations in this b ronved.

part. However, nothing in this part shal) be construed as limiting adind o
actions that mey be necessary to protect health and safety.
§20.2 Scope. v R

‘¢ regulations in this part apply to personsd licensed by the

sion to receive, possess, uso.<v37tr|nsfcr byproduct, source, or X

18] nuclear material or to operate & production or utilfzation
ity under Parts 30 through 35, 39, 40, 50, 60, 61, 70, or 72 of this
chapter. The limits in this part do not apply to doses due to natural
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(- & i background), to exposure of patients to radiation for the purpose of ¥
\ | medical diagnosis or therapy, or to voluntary participation in medica
3 ' research programs
§$ 20.3 Definitions
As used in this part
l "Absorbed dose" means the energy imparted by fonizing radiation per unit

mass of irradiated material The units of absorbed dose are the rad and

the gray (ly)

"Act" means the Atomic Energy Act of 1954 (42 U.S5.C

amendeo

"Activity" is the rate of disintegration (transformation), or decay

of radicactive material s
“Yhe units of activity are the curie (Ci) and the becquere! (Bg)

"Adult" means an individual 18 or more years of age

"Airborne radiocactive material” means radicactive material dispersed in
the air in the form of dusts, fumes, particulates, mists, vapors, or

gases

“Airborne radiocactivity area" means a room, enclosure, or area in which

airborne radioactive materials, composed wholly or partly of licensed
material, exist in concentrations=-
(1) In excess of the derived air concentrations (DACs) specified in

Appendix B, or

(2) To such a degree that an individual present in the area without
respiratory protective equipment could exceed, during the hours an indi-
vidua! is present in & week, an intake of 0.6 percent of the annual limit
on intake (ALI) or 12 DAC-hours.

10 CFR 20 PGN 7 ENCLOSURE 4




“Class” (or "Jung class" or "inhalation class") means a classification
scheme for iwhaled material according to its rate of cleararce fros the
pulmonary region of the lung. Materials are classified as /), W, or ¥
which applies to a range of clearan-e half-times for D(Days) of less than
10 days, for W(weeks) from 10 to 1. 1ys, and for 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. W s el
ok ¥E
“Commission" means the Nuclear Regulatory Coulissioq/;iuﬂci—aoono-&ht-» ‘jfi“{;'\
AR
B e e e e i e T S S s S Y 7

“Committed dose equivalent"” ("T.SO) means the dose equivalent to organ.
or tissues of reference (T) that will be received from an intzke of
radicactive material by an individua) during the 50-year period following
the intake.

"Committed effective dose equivalent" ‘“E.so) fs the sum of the products
of the weighting factors applicable to each of the body organs or tissues
which are irradiated and the committed dose equivalent

to these crgans or tissues (HE.SO = ; 'T“T.so).

“Controlled ares" means an area, outside o' a restricted area but inside
the site boundary, access to which can be 1iiited by the licensee for any
reason.

"Declared pregnant woaan" means a woman who has voluntarily informed her
employer, in writing, of her pregnancy and the estimated date of
conception,

"Deep dose equivalent” (Hd)‘ which applies to external whole-body ex-
posure, is the dose equivalent at a tissue depth of 1 ca (1000 mg/cm?),

10 CFR 20 PGN 9 ENCLOSURE &



of locations under the contral of persons possessing or using readiocactive

material TRt 0n 00206 000 500 S0l 40 AL LR Barts 180 100 ane 100

vovernment agency” me.ns any executive department, commission, indeper
o gent estat shment, corporation wholly or partly owned “y the Unitec
states of America which 15 an instrumentality of the United States, o
dhy board, buresau, division, service, office, officer, suthority,
saministration, or other estad!ishment in the executive branch of the
Government

'

Gray" [See § 20.4)

"Migh radiation area” means an area, accessible to individuals, in which
radgiation levels could resyult in an indivicual receiving & dose
equivalent in excese of 0.1 rem (1 mSv) in ) hour at 30 cm from the

radiation source or from any surface which the radiation penetrates
“Individual” means any human being

I “Ingividual monitoring" means
(1) The assessment of dose equivalent by the use of devices designed
to be worn by an individual;
(2) The assessment of committed effective dose equivalent by
bioassay (see Bioassay) or by determination of the time-weighted air
concenirations to which an individual has been exposed, 1.¢., DAC-hours;

4
or
(3) The assessment of dose equivalent by the use of survey data
e
*Tndividua! Monitoring Devices" (“"individual monitoring equipment") means
‘: devices designed to be worn by & single Individual for the assessmant of
'S desa equivalent such gs: film badges, thermoluminescent dosimeters

(TLDs), pocket fonization chambers, and persona) (“lapel") afr sampling
devices

“Interna) dose" means that portion of the dose equivalent received from
redicactive material taken into the body
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“License” means & Vicense fssued under the regulations in Parts 30
through 38, 59, 40, 50, 60, 61, 70, or 72 of this chapter.

“Licensee" means the holder of & license.

“Licensed material" means source material, specia) nuclear material, or &t
byproduct materia) received, possessed, used, dtnnsurnyunoor [
general or specific Ticense Tssued by the Comaission.

"Limits" (Dose Vimits) means the permissibie upper bounds of radiation
doses.

“Lost or missing Vicensed material" means licensed materia) whose
Tocation fs unknown, It incluces material which has been shipped but has
not reached its destination and whose location cannot be readily traced
in Lhe transrortation system.

“Member of the public" means an individual in a controlled or unrestricts
o0 area. Mowever, an individual is not 2 member of the public during any
period in which the individual receives an occupations) dose.

“"Minor" means an individual Tess than 18 years of age.

"Monitoring" (radiation monitoring, radfation protection monitoring)

means the measurement of radiation levels, concentrations, surface ares

concentrations or quantities of radicactive material and the ute of the

results of these measurements to evaluate potentia)l exposures and doses. ,
a»l-Ihﬂ-"::ﬁfb;rizt4ﬁﬂ=8¢:]:221“£g

“Natura) background" seans nctural)i/:;curring cosmic and terrestria)

radiation and racicactive material/, but not Including source, byproduct,

or special nuclesr materfal,

“Non-stochastic effect” means health effects, the severity of which
varies with the dose, and for which a threshold 15 believed to exist.
Radiation~induced cataract formation 1s an example of a non-stochastic
effect.

10 CFR 20 PuR 13 ENCLOSURE 4 W
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“NRC" means the Nuclear Regulatory Commission or 1ts duly authorized
representatives.

“Occupational dose" means the dose received by an individual in a
restricted area or in the course of employment in which the indivigua)'s
assigned duties involve exposure to rediation and to radicactive materia)
fzom Vicensed and unli~ensed scurces of radiation, whether in the posses-
sion of the licensee or other person, Occupationa) dose does not include
dose received from natura) background, as & patient from medical prace
tices, from voluntary participaticn in medical ressarch programs, or as @
member of the general public.

"Person" means:

(1) Any individual, corporation, partnership, firm, association,
trust, estate, public or private institution, group, Government agency
other than the Commission or the Department of Energy (except that the
Department shall be considered a person within the meaning of the u.J"
regulations n 10 CFR Chapter 1 to the extent that its facilities and S:s :’:56’t
activities are subject to the licensing and related regulatory authority A~",»~
of the Commission under Section 202 of the Energy Reorganization Act of ";zoﬁ
1974 (B8 Stat. 1244), the Uranium Mii] Tailings Radiation Control Act of
1978 (92 Stat. 3621‘;|nd Section 3(b)(2) of the Low Leve) Radicactive
Waste Policy Amendments Act of 1985 (99 Stat. 1842)), any State or any
political subdivision of or any politicel entity within a State, any
foreign government or nation o any political subdivision of any such
government or natfon, or other entity; and

(2) Any legal successor, representative, agent, or agency of the

foregoing.

X

l"”‘s'

“Planned special exposure” means an infrequent oxposur%. separate from X
and in addition to the annual dose )imits,

"Pubiic dose” means the dose received by & member of the public from

exposure to radiation and to radioactive materia) released by a licensee,

or to another source of radiation sither within a 1icensee's controlled

ares or in unrestricted areas. It does not include occupational doseg or ¥
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this part. (See § 20.1102 for recordkess
Lhese programs)

(b) The Yicensee sha use, L0 the extent practicadble
and engineering controls based upon sound radiation protection pr
to ensure that occupational Goses and doses to members of the
% 1ow &8 15 repsonably achievable (ALARA

(¢) The Yicensee shal) periodically (st Teast annually) review the

ragiation protection program content and 'mo iementat

SUBFART C « OCCUPATIONAL DOSE LIMITS

(a) The licensee shall control Lhe occupationa! dose Lo individua
adults, except for planned special exposures under § 20.206, to the
follewing dose 1imits

(1) An snnual Yimit, which 15 the more limiting of~~
(1) The total effective dose equivalent being equal to 5 rems (0. 0f
Sv); or

(11) The sum of the deep dose equivalent and the comritted dose
equivalent to any individua! organ or tissue other than the lens of the
eye buing equal to 50 rems (0.5 Sv)

(2) The annua) Vimits to the lens of the eye, to the skin, and to
the extremities which are

(1) An eye dose equiva'~nt of 15 rems (0.15 Sv); and

(11) A shallow dose equivalent of 50 rems (0.50 Sv) to the skin or
Lo each of the extremities,

(L; Doses received in excess of S:%\l“"ul‘ limits, including doses
received during accidents, ontrqcncwot.hp\nhnoc special exposures, must
be subtracted from the limits for planned specis! exposures that the
individua) may receive during the current year (see § 20.206(e)(1)) and
during the individual's 1ifetime (see § 20.206(e)(2))

(¢) The assigned deep dose equivalent and shallow dose equivalent
sust be for the part of the body receiving the highest exposure. The
deep dose equivalent, eye dose equivalent and tha)low dose equivalent may

10 CFR 20 PGN 23 ENCLOSURE 4




be assessed from surveys or other radiation measuremen:s for the purpose
of demonstrating compliance with the occupational dose 1imits, it the
individua) monitoring device was not in the region of highest potential
exposure, or the results of ingividual monitoring are unavailable.

(g) Derived air concentration (DAC) and annyal Vimit on intake
(ALL) values are presented in Table 1 of Appendix B and may be used to
determing the fndividual's dose (See § 20.1106) and to demonstrate
compliance with the occupational dose limits.

(e) In agdition to the annual dose 1imits, the licensee shall limit
the soluble uranium intake by an individual to 10 milligrams n & week in
consideration of chemical toxicity (see footnote 3 of Appendix B).

(f) The Yicensee shall reduce the dose that an individua! may be
allowed to receive in the current year by the amount of occupationa) dose
received while employed by any other person (See § 20 1104(e)).

§ 20.202 Compliance with requirements for summation of external and

1nt!rn!1 goses.

(a) If the Vicensee is required to monitor under both §§ 20, 502(a)
and (b), the licensee shal) demonstrate compliance with the dose limits
by summing externa) and interna) doses. If the licensee 1s required to
monitor only under § 20.502(a) or only under § 20.502(b), then summation
fs not required to demonstrate compliance with the dose 1imits. The
licensee may demonstrate compliance with the requirements for summation
of external and internal doses E! n,g}jng‘oao—oﬁ’iho conditions specified
in paragraphs (b), (¢), and (d)' (%T!: The dose equivalents for the
lens of the eye, the skin, and the extremities are not included in the
sunmation, but are subject to separate limits.)

(b) Intak inhalation. If the only intake of radionuc)ides is
by inhalation, the total effective dose equivalent 1imit {5 not exceeded
{f the sum of the deep dose equivalent divided by the total effective
dose equivalent imit, and one of the following, does not exceed unity:

(1) The sus of the fractions of the inhalation ALl for each radio-
nuclide; or

(2) The tota) number of derived air concentration=hours (DAC-hours)
for a)) radionuc)ides divided by 2,000; or
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(3) The sus of the calculated committed effective dose equivalents
to all signiticently "'33\0\961 organs or tissues (T) calculated from
bioassay data using appropriate biological mode!s and expressed as a
fraction of the annua) limit

(¢) Intake by oral ingestion. If the occupationally exposed

individua) also receives an intake of ra:\quL‘ gdes by oral ingestior
-~

greater than 10 percent of the applicablefALl, the licensee shall account

for this intake and include it in demonstrating compliance with the
limits

(d) Intake through wounds or absorption through skin The licenres

shal) evaluate and, to the extent practical, account for intakes through
wounds or skin absorption. (NOTE: The intake through intact skin has
been included in the calculation of DAC for hydrogen-3 and does not need
to be further evaluated)

§ 20.203 Determination of external dose from afrborne radiocactive

material

Licensees shall, when determining the dose from airborne radiocactive
materia), include the contribution to the deep duse equivalent, eye dose
equivalent, and shallow dose equivalent from external exposure to the
radicactive cloud (See Appendix B, footnotes 1 and 2). (NCTE: Airborne
radioactivity measurements and DAC values should not De used as the
Jrimary means to assess the deep dosa equivelent when the airborne
radioactive materia) includes radionuc)ides other than noble gases or {f
the cloud of airborne radioactive saterial is not relatively uniform
The detersination of the deep dose equivalent to an individual sheuld be
based upon measursmsents using instruments or individual monitoring
devices).

An organ or tissue is deemed to be significantly frradiated if, for that
organ or tissue, the product of the weighting factors, w,, and the
committed dose equivalent, M o Per unit intake 1s greatIr than 10 percent
of the maximum weighted vl‘u; of HSO & T T 'THSO T) per unit intake for
any organ or tissue 1
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(1) The sum of the ratios of the concentration jvafhn sppropriste
DAC value Co.g., D, W, Y) from Appendix B for each radionuc)ide in the
mixture; or

(2) The ratio of the total concentration for a)) radionuc)ides in
the mixture ¢+$;¢vo-ty’ihc most restrictive DAC value for any
radionuciide in the mixture.

(f) If the identity of each radionuciide 1n a mixture 15 known, but
the concentration of one cr more of the radionuc)ides 1n the mixture 13
not known, the DAC for the mixture must be the most restrictive DAC of
any radionuciide 1n the mixture.

(g) When a mixture of redionuc)ides fn afr exists, 1icensees may
disregard certain radionuc)ides in the mixtyre {f:

(1) The licensee uses the tota) activity of the mixture in
cemonstrating compliance with the dose Vimits 1n § 20.201 and in
complying with the monitoring requirements fn § 20.502(b); and

(2) The concentratien of any radionuc)ide disregarded fs less than
10 percent of 1ts DAC; and

(3) The sum of these percentages for o)) of the radionuc)ides
disregarded in the mixture does not exceed 30 percent,

(h)(1) In order to calculate the committed effective dose squivalent,
the Yicenses may sssume that the Inhalation of one ALL, or an exposure of
2,000 DAC-hours results 1n o committed effective dose equivalent of §
rems (0.05 Sv) for radionuc)ides which have their ALIs or DACs based on
the com. tted effective dose squivalent.

(2) When the ALI (and the associated DAC) s determined by the
nenstochastic organ dose Yimit of 50 rems (0.5 Sv), the intake of radio-
nuclide that would result in & committed effective dose equivalent of &
rems (0,08 Sv) (the stochastic ALI) fs Visted fn parentheses in Table 1
of Appendix B. In this case, the 'fcensee may, as & simplifying
assumption, use the stochastic ALls to determine committed effective dose
equivalent. However, {f the licensee uses the stochastic ALls, the
Ticenses must also demonstrate that the committed dose eawivalent to any
organ or tissue does not exceed 50 rems (0.5 Sv) 1n & year
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§ 20 205 [Reserves)

v

§ 20,206 Planned special exposures.

A Vicensee may authorize an adult worker to recefve doses in excess
of the 1imits specified in § 20.201 provided that each of the following
conditions 1s satisfied:

(a) The licensee authorizes o planned specia) exposure only in an
exceptional situation, when alternatives which might avoid the higher
exposure &re unavailable or impractical.

(b) The Vicensee (and employer, i1 the employer is not the
Ticensee) specifically avthorizes the planned special exposure, in
writing, befare the exposure occurs.

(c) Before a planned special exposure, the licensee ensures that
the individuals involved are-~

(1) Informed of the purpose of the ElﬁﬂQﬂ‘LSPf"“°”‘

(2) Informed of the estimated doses,and specia) radiation or other ' >
conditions that might be invelvad in performing the task; and AMA com dory
(3) Instructed in the measures to be Laken to keep the dose ene™ >

Other risks AbhRa> fhat mey b plebd o

(d) Prior to persitting an individua) to participate in & planned UAsi-“'“
special axposure, the licensee ascertaing the internal and external doses tv,’*:
from 411 previous planned specia)l exposures (as recorded in compliance ‘1;;3:11
with § 20.1104(b)) and a)) Joses in excess of the annual Tieits received |
during the Vifetime of the individual for esch Individua) {nvolved.

(e) Subject to § 20.201(b);2ff the licensee does not authorize a b 4
planned specia) exposure whic’ would cause an individua) to receive a
dose from &)) planned special exposures and a1l doses in excess of the

Timits to exceed--
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(1) The numerical values of any of the dose limits in § 20 201(a)
in any year; and m——

(2) Five times the annue) dose Vimits in § 20.201(a) during tne
ingiviguals 1ifetime

(f) The licensee maintaing records of the conduct of & planned
special exposure in accordance with § 20 1105, and submits & written
report in accordance with § 20 1204

(g) The Ticensee records the best estimate of the dose resuiting
from the planned special exposure 1n the indivigual's record any informs
the individual, in writing, of the dose within 30 days from the date of
the planned special exposure. The dose from planned special expusures 1s
not to be considered in controlling future occupationa) dose of the
individual under § 20,201(0§ but is to be included in evaluations

ob (0

required by § 20.206(¢),

§ 20.207 Occupationa) dose limits for minors.

The annual occupational dose limits for minors are 10 percent of the

annual dose limits specified for adult workers in § 20 201.
[’l 05 lawn N ®Y Bionmd! o/p,../rj

§ 20,208 Dose to an embryo/fetus

(a) The licensee shall ensure that the dose to an embryo/fetus
during the entire pregnancy, due to occupationa) exposure of a declared
pregnant woman, does not excesd 0.5 rem (5 mSv). (For recordkeeping
requirements, sce § 20.1106)

(b) The licensee shal) make efforts to avold substantia) variation

t )
“_Ip)‘ above & uniform monthly exposure rate to a declared pregnant woman which

‘.
& :’,‘, would satisfy the Vimit in paragraph {a) of this section,
(. U,J:S (c) The dote to an embryo/fetus shal) be taken as the sum of--
«sor (1) The deep dose equivalent o the declared pregnant woman, and

(2) The committed affective dose equivaient assessed to the
pregnant wosan due to the intake of radionuciides, modified to take into
account any established parameters that cause the dose to the
embryo/fetus to be different from that of the declared pregnant woman.
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(a) 1f the dose to the embryo/fetus 1s found to have exceeded 0.5
rem (5 mSv),or g within 0 05 rem (0.5 mSyv) of this dose, by the time
the woman declares the pregnancy to the licensee, the licensee shal) be
deemed to be in compliance with paragraph (a) of this section {f the
edditiona) dose to the embryo/fetus does not exceed 0.05 rem (0.5 mSyv)
during the remainder of the pregnancy.

SUBPART D « RADIATION DOSE LIMITS FOR
INDIVIDUAL MEMBERS OF THE PUBLIC

§ 20.301 Dose limits for individua) members of the public.
T

(a) alicenses) shal) conduct operations so thate=

(1) The tots) effective duse equivalent to individual members of
the public from those operations does not exceed 0.1 rem (1 mSv) in a
year, exclusive of the dose contribution from the licensee's disposal of
radiocactive materfa) into sanitary sewerage in accorcance with § 20.1003,
and (. ot e

(2) The dose in any unrestricted dreajdoes not exceed 0.002 rem
(0.02 mSv) in any one hour.

(b) If the licensee permits members of the public to have access to

controiled areas, the 1imits for members of the public continue to apply

to those individuals.

(c) A Yicensee or license applicant may apply for prior NRC
authorization for operating up to an annual dose to individual meaders of
the pubiic of 0.5 rem (5 mSv). ' The licensee or license applicant shal)
include the following information in this application:

(1) Demonstration of the need for and the expected duration of
operations in excess of the lilitfln paragraph (a) of this section,

(2) The licensee's program to assess and control doss within the
0.5 res (5 mSv) annual 1eit; and

(3) The procedures to be followed to maintain doses as low as is
reasonably achievadle,
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(¢) In agdition to the regquirements of this part, a )icensee
subject to the provisions of fPAfgencrll1y applicable environmenta) ,)(
radiation standards shall comply with those standards

(e) The Commission may impose additional restrictions on radiation
levels in ynrestricted areas and on the tota) quantity of radionuc!ides
that & licensee may release in effluents in order to restrict the
co'lective dose.

§ 20,302 Compliance with dose 11?1:5’19r individual members of the public. Y

(@) The 1icensee zhal) make or ceuse to be made, as appropriate,
surveys of radiation levels in unrestricted and contro)led areas and
radicactive materials in effluents released to unrestricted and
controlled areas to demonstrate comp)iance with the somvad’dose 1imitSfor *
individua) members of the public in § 20 301
(b) A licensee shall show comp)iance with the snauat’dose limitsin ¥
§ 2C.301 by =~
(1) Demonstrating by measures: | or calculation that the total
effective dose equivalent to the individua) 1ikely to receive the highest
gose from sources under the licensee's control does nut exceed the annual
dose 1imit; or
(2) Demonstr&tin; thate-
(1) The annua)! _verage concentrations of radicactive materia)
released in gaseous and liguid effluents at the boundary of the
unrestricted area do not excesd the values specified in Taple 2 of
Aopendix B; and
(14) 1If an individua) were continually present in an unrestricted
erea, the doss from external sources would not exceed 0.002 rem (0.02
m5v) 1n any hour and 0. 05 rem (0.5 aSv) 1n a year.

(ﬁ NA I"'c -w‘!

Sw/
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SUBPART E ~ [RESERVED)

SUBPART F = SURVEYS AND MONITORING

§ 20.501 Genera!

(a) Each licensee shal) make or cause to be made, surveys that--

(1), May be necessary for the licensee to comply with the
regulations fn this part; and

(2) Are reasonable under the circumstances to evaluate:

(1) The extent of radiation levels; and

(11) Concentrations or quantities of rediocactive material; and
(111) The potential radiologica) hazards that could bs present.

(b) The licensee sha)l ensure that instruments and equipment used
for quantitative radiation measurements (e.g., dose rate and ef/luent
monitoring) are calibrated perfodically for the radiation measured.

(c) A)) personne! dosimeters (except for direct and indirect
reading pocket fonization chambers and those dosimeters used to measure
the dose to the extremities) that require processing to determine the
radiation dose and that are utilized by licensews to comply with §
20.201, with other applicable provisions of this chapter, or with
conditions specified in » 1icense, must be processed and evaluated by @
dosimetry processor~-

(1) Holding current personne! dosimetry accreditation from the
Nationa) ve}!gfggy leorator!JA;5L:g1 ation Program (NVLAP) of the
Nationa) M Standardy; and

(2) Approved in thic accreditation process fer the type of
rediation or rediations included in the NVLAP program that most closely
approxisata the type of radiation or radiations fer which the individual
wearing the dosimeter 1s monitored.

§ 20.502 Conditions regquiring individual monitoring of external and

int | ationa)

Each Yicensee =hall monitor exposures to radiation and radicactive
material at levels sufficient to demonstrate compliance with the
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occupational dose limits of this part. As o 2inimum,
(0) Eagh Yicensee sha)) monitor occupationa) exposure 10 radiatior
and shall supply and require the use of individua) monitoring devices
by=*
(1) Adults Tikely to receive, 1n one year from sources externa! to
the body, o dose in excess of 10 percent of the 1imits in §20.201(a), aao;” s
(2) Minors and declaved pregnant women 1ikely to receive, in one
year from sources externa) to the body, & dose 1n excess of 10 percent of
any of the appifcable 1imits 1n 8§ 20.207 or 20.208; and
(3) Individuals entering a high or very high radiation ares.
(b) Each Vicensee sha)l monitor (ses §20.204) the occupationa)
intake of radicactive materia) by and assess the committed effective dose
equiviient to=-
(1) Aduits Yikely to receive, in one year, an intake in excess of
10 percent of the applicable ALI(s) 1n Table 1, Columns 1 and 2, of
Appendix B, and
(2) Minors and declared pregnant women )ikely to receive, in one
year, a commitied effective dose equivalent 1n excess of 0.05 rem (0.5
mSv).

SUBPART G « CONTROL OF EXPOSURE FROM EXTERNAL SOURCES
IN RESTRICTED AREAS

§ 20,601 ntrol of 5 nigh radiation

(8) The Yicenses sha)) ensure that each entrance or access point to
& high radistion area has one or more of the fo)llowing features:

(1) A contro) device which, upon entry into the area, causes the
Teve' of radiation to rgduced below that leve)l at which an individua)
#ight receive o dose/57 0.1 rem (1 aSv) 10 1 hour at 30 cu from the
radiation source or from any surface which the radiation penetrates;

(2) A contro) device which energizes & conspicuous visible er
Audible alare signai so that the individua) entering the high radiation
ared and the supervisor of the sctivity are made aware of the entry;

r ¥
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§ 20.605 Lonmtro) of access to very high ragiation areas « irragiators

(a) Each area in which there may exist radiation levels in excess
of 500 rads (5 grays) in 1 hour at i meter from & sealed radicactive
lourcoz that is used to irradiate natorials must meet the following
requiremsnts,

(1) Each entrance or access point wust be equipped with entry
control devices which=+

(1) Function automatically to prevent any indivigual from
fnadvertently entering the ares when very high radiation levels exist;
e

(11) Permit deliberate entry into the arsa only after a contro)
device s actuated that causes the radiation level within the ares, from
the sealed source, to be reduced °"€5¢LP“ 8t which it would be possible
for an individua) to receive oﬂosq‘Wof 0.1 rem (1 mSv) in one
hour; and

(115 Prevent operation of the source 1f the source woulgproduce
radietion Tevels in the area that could result in .:33..;Y§ an individua)l
in excess of 0.1 rem (1 mSv) in 1 hour.

(2) Additiona) control devices must be provided so that, upon
failure of the entry control devices to funvtion as required by paragraph
(a)(1) of this section:

(1) The radfation level within the area, from the sealed source, is
reduced below that which 1t would be possible for an individual to
receive afi‘sqé“:i::ooo’bf 0.1 res (1 8Sv) in one hour, and

(11) Conspicuous visible and audible alare signals are generated to
make an individua) attempting to enter the area aware of the hazard and ~s W

e - dom
TR it L
‘0% N BT AL L

"J '0‘ :’L .’,~..

This section/does not apply to radioactive sources that are used in
teletherapy,Nn r,ﬂ}ggraphy. or in completely self-shielded frradiators 4a
which source’ th stered and operated within the same shielding
radiation barrier and, in the designed configuration of the {rradiator, is
always physically inaccessible to any individua) and cannot creste high
levels of radiation in an ares that 1s accessible to any individual. This
section also does not apply to sources from which the radiation {s
incidenta) to some other use nor to nuclear reactor generated radiatio

R A B S Ra g e T YR S e LRA RS Aia A Ao Enan teas ey Sil
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at least one other authorized individual, who is physically present,
familiar with the activity, and prepared to render or summon assistance,
aware of the failure of the entry contro) devices.

(3) The licensee sha ) provide control devices so that, upon
failure or remova) of physica) radiation barriers other than the source s
shielded storage container-=

(1) The radiation level from the scurce fs reduced below thﬁ&:,t
which 1t would be prisible for an individual to receive lraos da.
of 0.1 rem [ mSv) in one hour; and

(11) Conspicuous visible anu audible alarm signa's are 9”"1:}"° to
make potentially affected individuals aware of the hazard andﬁzko
licensee or at least one other individual, who is familiar with the
activity and prepared to render or summon assistance, aware of the
failure or remova) of the physica) barrier.

‘4) when the shield for the stored source fs o Yiquid, the licensee
sha)) provide means to monitor the integrity of the shield and to signal,
sutomatically, loss (f adequate shielding.

(5) Physical radiation barriers that comprise persanent structural
components, such as walls, that have no credible probability of failyre
or removal in ordinary circumstances, need not meet the requirements of
paragraphs (a)(3) and (4) of this section,

(6) Each area must be equipped with devices that will avtomatically
generate conspicuous visible and audible alare signals to alert personne!
in the ares before the source can be put into operation and in sufficient
time for any individua) in the area to operate & clearly identified
contro) device, which must be fnstalled in the ares and which can prevent
the source from being put into operation.

(7) Each area must be controlled by use of such administrative
procedures &nd such devices as are necessary to assure that the ares is
¢leared of personne) prior to each use of the source.

(8) Each ares sust be checked by a radiation measurement to assure
that prior to the first individual's entry intc the ares after any use of
the source, the radiation level from the source in the ares %M\o_\u_\bn
at which 1t would be possible for an individual to recefve 8, dosep
cmevvi’Bf 0.1 ren (1 mSv) in one hour.
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rediation levels before an individua) can gain access to the ares where
such radiatipn sources are used

(¢) The entry contro) devices required by paragraphs (a) and (b) of
this section must be estadlished in such & way that no individua'l will be
prevented from leaving the area.

SUBPART W « RESPIRATORY PROTECTION AND CONTROLS TO RESTRICT
INTERNAL EXPOSURE IN RESTRICTED AREAS

§ 20,701 Use of process or other engineering controls.

The ifcensee shal)l use, Lo the extent practicable, process or other
engineering controls (e.g., containment or ventilation) to contral the
concentrations of radicactive material in air -

§ 20.702 Use of other controls.

wWhen 1t 1s not practicable to apply process or other engineering
controls to control the concentrations of radioactive material in air to
values below tho .*!ﬁich define an airborne rediocactivity area, the
Ticensee shall:"cons1stont with maintaining the tota) effective dose
equivalent ALARA, increase nonitoring":;d Timit intakes by one or more
of the following means:

(a) Contro) of access;

(b) Limitation of exposure times;

(¢) Use of respiratory protect ve equipsent; or

(d) Other controls,

§ 20.70% Use of fndividua) respiratory protective eguipment.

(a) If the Yicensee uses respiratory protective equipment to limit
fntakes pursuant to §20.702-

(1) The Yicensee shal) use only respiratory protective equipment
that 1s tested and certified or had certification extended by the
National Institute for Occupational Safety and Mealth/Mine Safety and
Health Administration (NIOSH/MSHA),
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(2) If the licensee wishes L0 use equipment that has Aot been
tested or cestified by NIOSH/MSHA, has no hao certification extendes by
NIOSH/MSHA, or for which there s no schedule for testing or
certification, the Ticensee shall submit an application for authorizes

vee of that equipment, including & demonstration by testing, or g Lo
(‘.ﬂ

. s
demonstration on the basis of 9c++tb¥irloot 1n¢ornat1og, thet the

material and performance characteristics of the equipment are capadle of
providing the proposes degree of protection under anticipated conditions
of use.

(3) The licensee shall implement and maintain a respiratory
protection program that inc)ludes=-

(1) Air sampling sufficient to fdentify the potential hazerd,
permit proper equipment selection, and estimate exposures,;

(11) Surveys and bicassays, as appropriate, to evaluste actua)
intakes,

(111) Testing of respirators for operability immediately prior to
each use;

(1v) Written procedures regarding selection, fitting, issuance,
maintenance, and testing of respirators, including testing for
operability immediately prior to each use; supervision and training of
personnel; monftoring, including air sampling and bicassays; and
récordkeeping; and

(v) Determination by a physician prior to initia) fitting of ,
respirators, and ot least every 12 sonths thereafter, that the individua)
user 15 physically able to use the respiratory protective equipment,

(4) The Yicensee shal)l ssue & written pslicy statement on
respirator usage covering--

(1) The use of process or other engineering controls, instead of
respirators; '

(11) The routine, nonroutine, and esergency use of respirators; and

(111) The periods of respirator use and relief from respirator use.

(5) The licensee sha)) advise each raspirator user that the user
Bay leave the area at any time for relfef froe respirator use in the
event of equipment malfunction, physical or psychological distress,
procedurz) or communication failure, significant deterforation of
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operating conditions, or any other congitions that might reguire such
relief. pe
(6) The licensee shal) use equipment within limitations for type
and mode of use and sha)) provide proper visual, communication, and other
special copabilities (such as adequate skin protection) when needed
(b) In estimating exposure of individuals to airborne redicactive
materials, the licensee may make a)lowance for respiratory protective
equipment used to 1imit intakes pursvant to §20.702, provided that the
following conditions, in addition to those 1n §20.703(a), are satisfied
(1) The licensee selects respiratory protective equipment that
provides a protection factor (see Appendix A) greater than the multiple
by which peak concentrations of airborne radioactive materials in the
working area are expected to exceed the values specified in Appendix B, : 4
Table I, Column 3.[The concentration of radioactive materia) in the air »l/d?;.1
that fs inhaleg x §n respirators are worn may be fnitially estimated by r,,zu:L
dividing the cnbsiit-concontrntion in atr, during each period of X "o
uninterrupted use, by the protection factor. If the exposure is later
found to be greater then estimated, the corrected value must be used, {f
the axposure 1s later found to be less than estimated, the corrected
value may be used.
(2) The licensee sha)l obtain authorization from the Commission
before assigning respiratory protection factors 1n excess of those
specified in Appendix A, The Commission may authorize a 1icensee to use
higher protection factors on receipt of an application thate-
(1) Describes the situation for which a need exists for higher
protection factors; and
(11) Demonstrates that the respiratory protective equipment provides
these higher protection factors under the proposed conditions of use.
(c) The Yicensee shal! use as emergency devices only respiratory
protective equipment that has been specifically certified or had
certification extended for emergency use by NIOSH/MSHA,
(6) The licensee shall notify, in writing, the Director of the
appropriste NRC Regfonal Office 1isted n Appendix D at least 30 days
before the date that respiratory protective equipment s first used under
the provisions of efther §§ 20.703(a) or (b).
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but not later than 3 hours after the package s received at the
licensee's facility if it fs received during the licensee's norms)
working hours, or not later than 3 hours from the beginning of the next
working dey 17 1t is received after working hours.

(6) The licensee thyll immediately notify the final delivery
carrier ang, by telephone and telegram, mailgram, or facsimile, the
Agministrator of the appropriate NRC Regicnal Office Visted in Appendix O
when=+

(1) Removabdle radicective surface contamination exceeds the limits
of § 71.87(%) of this chapter; or

(2) External raciation Tevels exceed the 1imits of § 71.47 of this
chapter.

(e) Each Vicensee shall=-

(1) Establish, mainta‘n and retain written procedures for safely
opening packages in which ragioactivé materia)l 1s received; and

(2) Ensure that the procedures are fo)llowed and that due
consideration 1s given to specia) fnstructions for the type of package
being opened

SUBPART K + WASTE DISPOSAL

§ 20,1001 Genera) reguirements.

(8) A licensee shall ofspose of Vicensed material only=-

(1) by transfer to an authorized recipient as provided in § 20,1006
or in the regulations in Parts 30, 40, 60, 61, 70, or 72 of this chapter;
P

(2) By decay in storage; o

(3) By release in effluents within the limits in § 20.301; or

(4) As authorized under §§ 20.1002, 20.1003, 20.1004, or 20,1008

(b) A person must be specifically licensed to receive waste
containing Ticensed material from other persons for:

(1) Treatment prior to disposal; -

(2) Treatment or disposal by incineration; es

(3) Decay in storage; o
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(4) Disposal st o Yang oisposa) facility Yicensed unter Pary 6) of
this chapter? or

(5) Disposa) ot o geclogic repository unoer Part 60 of this
chapter.

§ 20,2002 Method for obtaining approvel of proposes ¢ispossl procedires

A Vicensee or applicant for o Yicense may apply to the Commigsion
for approval of proposed procedures, not otherwise suthorized in the
regulations in this chapter, to dispose of licensed material generates in
the licensee's activities. Eoch application shal) include:

(8) A description of the waste containing 1icensed material to be
gisposed of, including the physica) and chemica) properties important to
risk evaluation, and the proposed manner and conditions of waste
disposal; and

(b) An analysis and evaluation of pertinent information on the

nature of the environment; and >
' (¢) The nature and Tocation of other potyentrally affected licensed x
end unlicensed facilities: ene
(0) ,Methoos™to ensure that doses are maintained ALARA and within s

the dose 1imity in this part,

§ 20,1003 Disposa) by relesse into sanitary sewerage.

(8) A licensee may discharge licensed material into sanitary
sewerage 1f each of the following conditions 1s satisfied:

(1) The materia) s readily soluble (or is readily dispers ble
biologica) material) in water; and

(2) The quantity of licensed or other radiocactive materia) that the
Ticensee releases 1nto the sewer in one month divided by the average
wonthly volume of water released into the sewer by the licensee does not

sj,ay’lq}' exceed the concentration listed in Table 3 of Appendix B; and

(3) If more than one radionuc)ide 15 released, the following co dl; 1.8
o __1_"»7 tions must also be satis?ieg: i J o I )g’ e X
f’“’ al (1) The licensee shal) determine the fraction obtained by dividing

g,ﬂ’/j the actual monthly average concentration of each radionuclide released by
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Excreta from
1Lth radioactive mater

n paragraph (@

licensee may treat materia
the amounts and forms 1700 11 ¢V, 100¢%

the Co

¥
5

na ’ 4
Speritic wasies

(a) A licensee may dispose of the f¢

censed material as
L were not radioactive

(1) 0.05 microcurie (1.85 KBg), or iess, of hydrogen+3 or carbon-
per gram of medium used for liquid scintillation counting

95\ N A

) 0.05 microcurie (1.85 kBg), or less, of hydrogen-3 or

per gram of anima) tissue, averaged over the weight of the entire

(b) A licensee may not dispose of tissue under paragraph (a)

this section in & manner that would permit its use efther as food
humans or &% animal Teed

(¢) The licensee shal)l maintain records in accordance with §
£0.1108




§ 200006 Yrangfer for disposa) ang manifests

-

(0) The requirements of this section anc Appendix F are designes to
control transfers of low' @) radicactive waste intended for disposa) at
o Teng ais.csa) facility (os Cefined in Part €] of this chapter),
establish & manifest tracking system, and supplement existing
requirements concerning transfers ano recordkeeping for those wastes

(b) FEath shipment of radicactive waste intended for disposa) at @
Ticensed lang ¢isposal facility must be accompanied by a shipment mani-
fest a8 specified in Section | of Appendix F.

(e) Each shipment manifest must include 2 certification by the
waste generasur o8 specified in Section 1] of Appendix F.

(d) FEach person involved in the transfer for disposal and disposal
of waste, Including the waste generator, waste collector, waste
processor, anc disposal facility operator, shall comply with the
requirements specified 17 Section 111 of Appendix F.

§ 20.1007 Compliance with environmenta) and health protection reguls-
tions.

Nothing in _his Subpart relieves the licensee from complying with
other applicedble Federal, State, and loca) regulations governing any
other toxic or hazerdous/properties of materials which may be disposed of
under this Subpart, e ‘

SUBPART L ~ RECORDS

§ 20.1101 General provisions.

(8) Each Vicensee shal) use the units: curie, rad, rem, including
sultiples and subdivisions, and shall clearly indicate the units of all
quantities on records required by this part.

(b) The Yicensee shall make & clear distinction among the
quantitiss entered on the records required by this part (e.g., total
effective dose equivalent, shallow dose equivalent, eye dose equivalent,
deep duse equivalent, committed effective dose equivalent, ctc.kj
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§20.1102  Records of radiation protection programs

(a) Eagh Vicenses sha)) maintain records of the radiation
protection program, including

(1) The provisions of the prograr; and

(2) Augits and other reviews f program content and implementatior

(b) The licensee shall retair the records required by paragraph
(a)(1) of this section unti) the Commission terminates each pertinent
license requiring the record. The licensee sha)) retain the records
required by paragraph (a)(2) of his section for three years.

§20.1103 Records of surveys.

(a) Each licensee shal) maintain records showing the results of
surveys and calibrations required by §820.501 and 20.906(b). The
licensee shall retain these records for three years after the record is
made.

(b) The licensee shall retain each of the following records unti)
the Commission terminates each pertinent license requiring the record:

(1) Records of the results of surveys to‘.ggjnir){ the dose from
external sources and used, in the absence ofAineiv dual monitoring data,
in the assessment of individua) dose equivalents; and

(2) Records of the results of measurements and calculations used to
determine individual intakes of radifoactive material and used in the
assessment of internal dose; and

(3) Records showing the results of afr sampling, surveys, and
bioassays required pursuant to § 20.703(a)(3)(1) and (11); and

(4) Records of the results of measurements and calculations used to
evaluate the release of radicactive effluents to the environment.

§ 20.1104 Determination of prior occupational dose.

(a) For coﬁp individua) who may enter the licenses's restricted or
controlled ares, fs Tikely to receive, in & year,
an occupational dose requiring monitoring pursuant to § 20.502, the
licensee shall=-
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(1) Determine the occupationa’ radiation dose received during the
current year, and .M;_j

(2) At.:.rpt to obtain the records of Tifetime sumulativesradiation
dose.

(v) to permitting an individual to participate in a plannec
spacial exposure, the licensee shall determine=+

(1) The internal and extarnal doses from a)) previous planned
special exposures; and

(2) A1 doses in excess of the annval limits (including doses
received during accidents and emergencies) recefved guring the 1ifetime
of the individual.

(¢) In complying with the requirements of paragraph (a) of this
section, ¢ Humn:‘a’y"

(1) Accept, as a record of the occupational duse that the
individuil received during the current year, a written signed statement
from the individua! or from the individual's most recent previous
empioyer that discloses the nature and the amount of any occupationa)
dose tiat the individual may have received during the curront yoa'

(2) Accept, as the record of 1ifetime cumylative &0314&400’0010 an
up-to-date NRC Form 4, or equivalent, signed by the 1nd1vidual ang
countersigned by an appropriate officifal of the most recent employer for
work fnvoiving radiation exposure, or the individual's current employer
(1f the individual 1s not employed by the licensee); and .

(3) Obtain reports of the individual's dose equivalent(s) from the
nost recent employer for work involving radiation exposure, or the indi-
vidua)l's current employer (1f the individual is not employed by the
licensee) by telephone, telegram, electronic media, or letter. The
Ticenses shall request & written verification of the dose data if the
authenticity of the transmitted report cannot be established.

(d) The licensee shall record the exposure history, as required by
paragraph (a) of this section, on NRC Form 4, or other clear and legible
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record, of. a1 the information required on that form ‘ The form or
record must ohow each period in which the ingivigus) received
occupationa) exposure to rediation or radiosctive materia) ang must de
signed by the individua! who received the exposure. For each periog for
which the licensee obtaing reports, the licersee shal) use the Sose $how’
in the report in preparing NRC Form 4. For any period in which the
licensee does not obtain a report, the licensee shall place & notation or
NRC Form 4 indicating the periods of time for which dats are not
available.

(e) 1f the licensee is unable to obtain a complete record of an
individual's current and previously accumulated occupationa)l dose, the
Ticensee shal) assume~=

(1) In estadlishing aaministrative controis under § 20 201(f) for
the current year, that the individual has recefved 1.25 rems (12.5 mSy)
in each quarter for which records were unavailable and the individual wes
engaged ‘&L“l&‘}.'ﬂ,}“\‘ couw“hau l'.!ﬁ‘3°.$74°if.‘.‘°ﬁ“&"(“,..'.2°i',‘ff’?“

ew e el sl -
exposurey, and
(2) That the individual is not available for planned specia)
exposures,

(f) The licensee shall retain the records on NRC Form 4 or equiver
Tent until the Commission terminates each pertinent license requiring
this record. The licensee shall retain records used in preparing NRC
Form 4 for three years after the record is made.

§ 20.1105 Records of pianned special exposures.

(a) 'ibo licensee shall maintain records which describe; for each
use of the provisions of § 20.206 for planned special oxposg::art

o

Licensees are not required to reevaluate the separate external dose
equivaients and internal comsitted dose equivalents or intakes of

radionvc)ides.sgsessed under the regulations in this part in effect befivy
nuary 1

T Je Further, occupational. exp histories obtained any
“‘rtcorgol on 3‘% Form & before January 1, 1991 §§h1d not have inc)uded
n

effective dose equivalent, buf may the absence of specific

information on the fntake of radionuciides by the individual

\

hY
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(2) The name of the management officia)l who avthorized the lannes
specia) exposure and & copy of the signed authorization, ang

(3) what actions were necessary, and

(4) Why the actions were necessary, and

(5) How doses were maintained ALARA, ang

(6) Wwhat individua) and collective doses were expected to result,
and the doses actually received in the planned specia)l exposure

(b) The licensee shall retain the records unti) the Commission
terminates each pertinent license requiring these records.

§ 20,1106 Records of ingividual monitoring results.

(a) Recordkeeping requirement. Each licensee shall maintain
records of doses received by all individuals for whom monitoring was
required pursuant to § 20.502, and records of doses received during
planned special exposures, accidents and emergency conditions. These
roc0rdss must include, when applicable:

(1) The deep dose equivalent to th: whole body, eye dose
equivalent, shallow dose equivalent to the skin, and shallow dose
equivalent to the extremi.ies; and

(2) The estimated intake of the radionuclides (See § 20.202); and

(3) The committed effective dose equivalent assigned to the intake
of radionuclides; and

(4) The specific information used to calculate the committed
effective dose equivalent pursuant to § 20.204(¢c); and

(5) The tota) effective dose equivalent when required by § 20.202;

and
(6) The total of the deep dose equivalent and the committed dose to

the organ receiving the highest tota) dose.

d not be changed.

(L VA
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(b) Recorckeeping freguency The Ticensee shal) make entries of the

records specied n paragraph (&) of this section ot least annya)ly

(¢) Recordhkeeping format. The licensee shall maintain the recoras
specified in paragraph (a) of this section on NRC Form 5, in accordance
with the instruction for NRC Form &, or in clear and legible records
containing a1l of the information required by NRC Form §.

(9) Privecy protection. The records required under this section
should be protected from public disclosure because of their persona)
privacy nature. These records are protected by most State privacy laws
and, when transferred to the NRC, are protected by the Privacy Act of

1874, Pub. L. 93-579, 5 U.5.C. 552a, and the Commission's regulations in d,,l-1
10 CFR Part 9, TH
46Vre

(¢) The Yicensee shall maintain the records of dose to an s Wor”'y
embryo/fetus with the records of dose to the declared pregnant woman, '.3 e
(f) The licensee shall retain each required form or record unti) ,-,;;1“
the Commission terminates each pertinent license requiring the record. ?"

~

J
P

§ 20.1107 Records of dose to fndividual members of the public.

(a) Eech Yicensee shall maintain records sufficient to demonstrate
comp)fance with the dose 1imit’ for ngfvidua) members of the public (See F 'y
A
§ 20.301).
(b) The Yicensee shal)l retain the records required by paragraph (a)
of this section unti) the Commission terminates each pertinent license
requiring the record.

§ 20.1208 Records of waste disposal.

(a) Each licensee sha)) maintain records of the disposa) of
1icensed materials made under §§ 20,1002, 20.1003, 20.1004, 20.1005, Part
614and disposal by burial fn 0oil,tfg(outhor‘:oe befora January 28, X

19616 by dhineel

A previous § 20.304 permitted buria) of smal)) quantities of licensed
materials in soi) before Januvary 28, 1981, without specific Commission
authorization,

10 CFR 20 PGN 54 ENCLOSURE 4



(b) The Yicensee shal) retain the records required by paragraph (a)
of this section until the Commission serminates each pertinent lirense
requiring the record

§ 20,1109 Records of testing entry control devices for very high
r!g1!zign areas

(a) Each Vicensee shal) maintain records of tests made under
§ 20.603(a)(9) on entry contro) devices for very high radiation areas.
These records must include the date, time, and results of each such test
of function,

(b) The licensee shal) retain the records required by paragraph (a)
of this section for three years after the record is made.

§ 20,1110 Form of records.

Each record required by this part must be legible throughout the
specified retention period. The record may be ths original or @
reproduced copy or a microform provided that the copy or microform is
suthenticated by authorized personne) and that the microform is capable
of producing & clear copy throughout the required retention period. The
record may also be stored in electronic media with the capadility for
producing legidble, accuratesand complete records during the required

retention period. Recordslsuch as letters, orowingl.::poclficat1ons. must

include al)l pertinent information such as stamps, initials, and
signatures. The )icensee shal)l maintain adequate safeguards against
tampering with and loss of records.

SUBPART M - REPORTS

§ 20.1201 Reports of theft or loss of licensed materia).
(a) Telephone reports.

(1) Each Yicensee shall report by telephone as follows:
(1) Immediately after its occurrence becomes known to the licensee,
any lost, stolen, or missing 1icensed materia) in an aggregate quantity
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2.

v,
ccordance with the procedures describad in § 50.73(b), (¢), (¢ (e
and (g) of this chapter ang must include tha information required irn
paragraph (b)(1) of this section, and
(19) AY] other licensee: shall make reports to the Administrator of

the appropriate NRC Regicnal z"ﬁ'e *»af$$ v»-tb»a'-~
(¢) A duplicate raport 1§ e Y FequTPred 1 f the licensee is als
required to submit a report pursuant to §§ 30.55(c), 40.64(¢c), 50.72

3, 70.%2, 73.27(b), 73.67(e)(3)(vi), 73.67(g)(3)(111), 73.71, o
150.19(c) of this chapter

(d) Subsequent to filing the written report, the l1icensee sha)
also report any additional, substantive information on the loss or theft
within 30 days after the licensee learns of such information

(e) The licensee shall prepare any report filed with the Commissior
pursuant to this section so that names of individuals who may have
received exposure to radiation are stated 'n a separate and detachable
part of the report

§ 20,1202 Notification of incidents

(a) Immediate notification. Notwithstanding any other requirements

for notification,. each licensve shall immediately report any event
involving byproduct, source, or special nuslear material possessed by the
licensee which may have caused or threatens to cause any of the following
conditionss’T0)

(1) An individual to receive-+

(1) A tota)l effective dose equivalent of 25 rems (0.25 Sv) or more;

(11) An eye dose equivalent of 75 rems (0.75 Sv) or more; or

(111) A shallow dose egquivalent to the skin or extremities of 250

racs (2.9 dy! or sore; or
(2) The release of radicactive material, inside or outside of a

restricted area, so that, had an individual been present for 24 hours,
the individua) could have received an intake five times the occupaticna)
annual 1iagit or intakco/?ﬁpe provisions of this paragraph do not apply to
locations where personnel are not normally stationedrpuring routine
operations, such as hot-cells or process enclosuresd);
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(3) *A loss of one working week or more of the operation of any
facilities affected; or

(4) Damage to property in excess of $200,000

(b) Twenty-four hour notification. Each licensee shall, within 24
hours of discovery of the event, repcrt any event involving loss of
control of licensed material possessed by the licensee which may have
caused, or threatens to cause, any of the following conditions

(1) An ingividua) to receive, in a period of 24 hours=-

(1) A total effective dose equivalent exceeding & rems (0.05 Sv),

(11) An eye dose equivalent exceeding 15 rems (0.15 Sv); or
£111) A shallow dose equivalent to the skin or extremities exceeding
50 rems (0.5 Sv); or

(2) The release of radicactive material, inside or outside of a
restricted area, so that, had an individual been present for 24 hours,
the individual could have received an intake in excess of one
occupationa) annval limit of 1ntako;7?!po provisions of this subparagraph
do not apply to locations where personnel are not normally stationed
during routine operations, such as hot-cells or process cncloturos{s: or

(3) A loss of one day or more of the operation of any facilities
affected; or

(4) Damage to property in excess of $2,000.

(¢) The licensee shall prepare any report filed with the Commission
pursuant to this section so that names of individuals who have received
exposure to radfation or radicactive materiy) are stated in a separate
and detachable part of the report.

(d) Reports made by licensees in response to the requirements of
this section must be made as follows:

(1) Licensees having an installed Emergency Notification System
shall sake the reports required by paragraphs (a) and (b) of this section
to the NRC Operations Center in accordance with § 50.72; and

(2) A)] other licensees shall make the reports required by
paragraphs (a) and (b) of this section by telephone to the NRC Operations
Center’ and by telegram, mailgram, or facsimile to the Administrator of
the appropriate NRC Regional Office listed in Appendix D.
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(1) Estimates of each individual's ose; and
(11) The levels of radiation and concentrarions of radicactive
material involved, and A‘Jd‘J |
(111) The cause of theAexpusure, leveis, or concentrations; and X
(iv) Corrective steps taken or planned to ensure against a
recurrence, including the schedule for achieving conformance with
spplicable limits, generally applicab'e anvironmenta) standards, and
associated license conditions,

(2) Each report filed pursuant to paragraph (a) of this section
must include for each 1ndiviau01° exposed: the name, social security
account number, and date of birth. The report must be prepared so that
this information is stated fn a separate and detacnable part of the
report,

(¢) For holders of an operating license for a nuclear power plant,
the occurrences included in paragraph (a) of this saction must be report-
ed in accordance with the procedures described in §§ 50.73(b), (¢), (d),
(e), and (g) of this chapter and must also include the information
required by paragraph (b) of this section Occurrences reported in
accordance with § 50.73 of this chapter need not be reported by a dupli-
cate report under paragraph (a) of this section.

(d) A1) Ticensees, other than those holding an oparating license
for a nuclear power plant, who make reports under paragraph (a) of this
sectiondshall submit the report in writing to the U.S. Nuclear Regulatory X
Commission, Document Control Desk, washington, DC 20555, with a copy to
the appropriate NRC Regfonal Office listed in Appendix D.

§ 20.1204 Reports of planned special exposures.

The licensee shal) submit a written report to the Administrator of
the appropriate NRC Regiona) Office Yisted in Appendix D, within 30 days
following any planned special exposure conducted in accordance with

B With respect to the limit for the embryo/fetus (§ 20.208), the identifiers
should be those of the declared pregnant woman,
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206, informing the Commission that
onducted, ara qﬁ‘(a"ﬂ' the date the
i gt & W tpnd W fa0

1205 [Reserved)

1 A8 3 X 1 » . | ’
1206 Rep.rts of individual monitorin

—————— s et e -orid]

(a) This section applies to each person licensed by the Commissic

(1) Operate a nuclear reactor designed to produce electrical
heat energy pursuant to § 50.21(b) or § 50.22 of this chapter or a
testing facility as defined in § 50.2 « this chapter; or

®

or

(2) Possest or use byproduct material purposes of radiography
pursuant to Parts 30 and 34 of this chapter; or
(3) Possess or use at any one time,

processing, fabricating, or reprocessing, special ] material

in a
quantity exceeding 5,000 grams of contained uranium- yranium=233, or
plutoniumdor any combination thereof pursuant %o Part 70 of this chapter
er

(4) Possess high-leve)! radiocactive waste at a geclogic repository
operations area pursuant to Part 60 of this chapter; or

(5) Possess spent fuel in an independent spent fuel storage
installation (1SFS1) pursuant to Part 72 of this chapter; or -

(6) Receive radioactive waste from other persons for disposal under
Part 61 of this chapter; or

(7) Possess or use at any time, for prﬂ~ex£2§g or manufacturing for
o 2

distridbution pursuant to Parts 30, 32, oF 3 /(ﬂ this chapter, byproduct
material in quantities exceeding any one of the following quantities

10 CFR 20 PGN




§ 20.1302 Agditiona) requirements

-

The Commission may, by rule, reguiation, or order, impose require-
ments on 8 licensee, in addition to those established in the regulations
in this part, as it deems appropriate or necessary to protect health or
to minimize danger to life or property.

SUBPART O = ENFORCEMENT
§ 20.1401 Violations.

(a) The Commission may obtain an injunction or other court order to
prevent a violation of the provisions of=-

(1) The Atomic Energy Act of 1954, as amended,

(2) Title 11 of the Energy Reorganization Act of 1974, as amended;
or

(3) A regulation or order issved under the requirements of those
Acts.

(b) The Commission may obtain a court order for the payment of a
civi) penalty imposed under Section 234 of the Atomic Energy Act:

(1) For violations of=-

(1) Sections 53, 57, 62, 63, 81, 82, 101, 103, 104, 107, or 109 of
the Atomic Energy Act specified in paragraph (a)(1) of this section;

(11) Section 206 of the Energy Reorganization Act.
(111) Any rule, regulation, or order issued under the requirements of
the sections specified in paragraph (b)(1)(1) of this section; e
(iv) Any term, condition, or limitation of any license issued under
the sections specified in paragraph (p)(1)(1) of this section; «

(2) For any violation fer which & 1icense may be revoked under
section 186 of the Atomic Energy Act of 1954, as amended.

(¢) Any person who willfully violates a provision of the Atomic
Energy Act or regulation or order issued under the requirements of that
Act may be guilty of a crime and, upon conviction, be punished by fine or
imprisonment or both, as provided by law.
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APPENDIX A
PROTECTION FACTORS FOR RESPIRATORS®

d

Proteciion Factors™ —————a \ Tested & Certified Equipmer

Particu- National Institute for
Particu= lates, Occupational Safety and

b e lates ases, Health/Mine Safety/ and
Description Mode s only vapors Health Administration test:
for permissibility
1. AIR-PURIFYINC RESPIRATORS'

Facepiece, half-mask® NP 10 30 CFR Part 11,

Facepiece, full NP 50 Subpart K.

Facepiece, half-mask pp 1000

full, or hood

I1.  ATMOSPHERE=SUPPLYING

RESPIRATORS

l. Air=line respirator
Facepiece, half-mask CF 1000
Facepiece, half-mask D $
Facepiece, ful! CF 2000
Facepiece, full 0 5 30 CFR Part 11,
Facepiece, full PO 2000 Subpart J.
Hood CF h
Suit CF i j

2. Self-contained

: breathing apparatus
(SCBA)
Facepiece, full D 5°k
Facepiece, ful!l PO 10,000 30 CFR Part 11,
Facepiece, full RO 50| Subpart H.
Facepiece, full RP 5,000
I11. COMBINATION RESPIRATORS
Any combination of air- Protection factor
purifyin? and atmosphere- for type and mode 30 CFR Part 11,
supplying respirators of operation as §11.63(b).

1isted above
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FOOTNOTES
For use 1n the selection of respiratory protective devices to be
used only where the contaminants have been identified and the con*

centrations (or possible concentrations) are known.

Only for shaven faces and where nothing interferes with the seal of
tight=fitting facepieces against the skin, (Hoods and suits are
excepted. )

The mode symbols are defired as follows:

CF = continuous flow)

0 = demand;NP = negative pressure (i.e., negative phase during

X XX

inhalation);PD = pressure demand (i.e., always positive pressure) PP
= positive pressure R0 = demand, recirculating (closed circuit);RP = X

pressure demand, recirculating (closed circuit)

1. The protection factor is a messure of the degree of protection
afforded by a respirator, defined as the ratio of the concen*
tration of airborne radicactive material outside the
respiratory protective equipment to that inside the equipment
(usually inside the facepiece) under conditions of use. It is
applied to the ambient airborne concentration to estimate the
concentrations inhaled by the wearer according to the following

formula:
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Exzluding radicactive contaminants that present an absorption or
submersion hazard. For tritium oxide, approximately one-third of
the intake occurs by absorption through the skin so that an overall
protection factor of less than 2 {s appropriate when atmosphere-
supplying respirators are used to p-otect against tritium oxide. If
the protection factor for a device is §)the effective protection
factor for tritium is about 1.4; for devices with protection factors
of 10§\hc effective factor for tritium oxide is about 1.7; and for
devices with protection factors of 100 or morepthe effective factor
for tritium oxide is about 1.9. Air-purifying respirators are not
suitable for protection against tritium oxide. See also footnote i

concerning supplied-air suits,

Canisters and cartridges shall not be used beyond service-life

limitations.

Under=chin type only. This type of respi.ater is not satisfactory
for use where it might be possible (e.g., if an accident or emer-
gency were to occur) for the ambient airborne concentrations to
reach instantaneous values greater than 10 times the pertinent
values in Table 1, Column 3 of Appendix B of this part. This type
of respirator is not suitable for protection against plutonium or
other hinh-toxicity materials. The mask i1s to be tested for fit

prior to use, each time it is donned.

Equipment shall be operated in a manner that ensures that proper air

flow-rates are maintained. A protection factor of no more than 1000

4 Enclosure &
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APPENDIX B

ANNUAL LIMITS OF INTAKE (ALIs) AND DERIVED AIR CONCENTRAT]IONS
(DACs) OF RADIONUCLIDES FOR OCCUPATIONAL EXPOSURE; EFFLUENT
CONCENTRATIONS, CONCENTRATIONS FOR RELEASE TO SEWERAGE

Introduction

| .
For each radionuc)ide X Table dieting-—te—giver indicating”the X

chemica) form which is to be used for selecting the appropriate ALl or
DAC value. The ALIs and DACs for inhalation are given for an aerosol
with an activity median aerodynamic diameter of 1 um and for three
classes (D,W,Y) of radiocactive material, which refer to their retention
(approximately days, weeks or years) in the pulmonary region of the lung.
This classification applies to a range of clearance half-times for D of

less than 10 days, for W from 10 - 100 days, and for Y greater than

"'k e '* ¢/J'vJ ‘- . l-p"v { ¢ anda /c‘ -.cAJL
I?OS:yA :r£(" Tz.b" 3 o~ z\c tr- le Lot o rn"utioh.. e ‘bw* s~+.7 .

Notation

-

The values in Tables ly?. and 3 are presented in the computer "E" X
notation. In this notation a value of 6E-02 represents a value of
6 x 1072 or 0.06, 6E+2 represents 6 x 102 or 600, BE+0 represents a

value of 6 x 10° or 6.

\ ’
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Use of the ALI listed first, the more limiting of the stochastic and
non=stochastic ALls, will ensure that non-stochastic effects are avoided
and that stochastic effects are limited to an acceptably low leve). 11
in a particular situation involving a radioruclide for which the non-
stochastic ALl fis 11mitin94.use of that non-stochastic ALl is considered
unduly conservative, the licensee may use the stochastic ALl to determine
committed effective dose equivalent. However, the licensee shall also
ensure that the 50-rem committed dose equivalent limit for any organ or
tissue is not exceeded. This is demonstrated if the sum of the fractions
of the non-stochastic ALls of al) of the radionuclides that contribute to
the committed dose equivalent to that organ or tissue does not exceed
unity.

Note t'at the dose equivalents for extremities (hands and forearms,
feet ani lower legs), skin, and lens of the eye are not considered in
compucing the committed effective dose equivalent, but are subject to
Jimits that must be met separately.

A value of wy = 0.06 is applicable to each of the five organs or
tissues in the "remainder" category receiving the highest dose equiv-
alents, and the dose equivalents of all other remaining tissues may be
disregarded. The following parts of the GI tract - stomach, small intes-
tine, upper large intestine, and lower large intestine - are to be
treated as four separate organs,

The DAC values are derived limits intended to control chronic expo-

sures. The relationship between DAC and ALl is given by:

DAC = ALI in pCi/(2000 hours per vear x 60 min per hour x 2 x 10% m)
per minute) = [AL1/2.4 x 10°) uCi per mi

APPENDICES 10 Enclosure 5
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where 2 x 10* m) is the volume of air breathed at work by "Reference Man"
per minute under wurking conditions of “1ight work, "

The DAC values relate to one of two modes of exposure: eithsr the
external submersion dose or the internal committed dose equivalents
resulting from inhalation of radicactive materials. Derived air
concentrations based upon submersion are for immersion in a semi=infinite
cloud of uniform concentration and apply to each radionuclide separately.
The dose contributions from any decay product (daughter) radionuclides |
must be separately determined and added to the contribution from the
listed parent radionuclide.

ALI and DAC values relate to exposure to the single radionuclide
named and include an appropriate allowance for any daughter radionuclides
produced in the body during the decay of the parent nuclide. However, |
intakes that include both parent and daughter radionuclides should be
treated by the general method appropriate to mixtures.

The values of ALl and DAC do nat apply directly when the individua)
both ingests and inhales a radionuclide, when the individual is exposed
to a mixture of radionuc)ides, or when the individua) is exposed to both
internal and external irradiation (see § 20.202). when an individual is
exposed to several translocation classifications, D, W, or Y, of the same
radionuclide, the exposure may be treated as exposure to a mixture of

radionuc!ides.

i& It should be noted that the classification of a compound as Class
D7r' or Y is based on the chemical form of the compourd and does not take /K’
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into account the radiological half-life of different radicisotopes. For
this reason, values are given for Class D, W, and Y compounds, even for

very sh t-lived radionuclides.

Table 2

The columns in Table 2 of this appendix captioned "Effluents", "Air"
and "water," are zpplicable to the assessment and control of dose to the
public, particularly in *he implementation of the provisions in § 20.302.

The air concentration values listed in Table 2, Column 1, were
derived by one of two methecds. For those radionuclides for which intake
(committed effective dose equivalent) is limiting, the occupaiional
stochastic inhalation ALl was divided by 2.4 x 10° (ml/year) x 300. The
factor or 2.4 x 10%, relating the inhalation ALl to the DAC, is explained
above. The factor of 300 includes the following components: a factor of
50 - to relate the 5-rem annua) occupational dose limit to the 0.1-rem
limit for members of the public; a factor of 3 - to adjust for the
difference in exposure time and inhalation rate between workers and
members of the public; and a factor of 2 = to adjust the occupational
values, which were derived for adults, so that they are applicable to
other age groups.

For those radionuclides for which submersion (external dose) is
limiting, the occupational DAC in Table 1, Column 3, was divided by 219.
The factor of 219 is composed of a factor of 50, described avove, and a
factor of 4,38 relating occupational exposure for 2,000 hours per year to
full=time exposure for 8,760 hours per year. Note that an additional

factor of 2 for age considerations is not warranted i%Fthe submersion
casex becae The done A o @yt o TS kD p it
.‘/d daite ST & L agt “Mﬂq‘ff
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i rsion” means that values given are for submersion in a hemispherical semi-infinite cloud of airborne

). _mdterial.

( z l':tse radionuclides have radiological half-lives less than 2 hours. fThe total effective dose equivalent received
‘during operations with these radionuclides might include a significant contribution from external exposure. The
DAC values for al! radionuclides other than those designated Class “Submersion,” are based upon the committed
effective dose equivalent due te the intake of the radionuclide into the body and do NOT include potentially
significant contributiens to dose equivalent from external expusures. The licensee may substitute 1£-7 pCi/ml
for the listed DAC to account fer the submersion dose prospectively, but should use individual monitoring devices
or other radiation measuring instruments that measure external exposure to demonstrate compliance with the limits.

(Sﬁ § 20.203.)

3or soluble mixtures of U-238, U-234, and U-235 in aivdchemical toxicity say be the limiting factor (see
§ 20.201(e)). If toe percent by weight (enrichment) of U-235 is not greater than 5, the concentration value for
a 40-hour workweek is 0.2 milligrams uranium per cubic meter of air average. For any enrichment, the product of
the ‘X;:.?‘ concentration and time of exposure during a 40-hour workweek shill not exceed BE-3 (SA) pCi-hr/mi,

s the specific activity of the uranium inhaled. The specific activity for natural uranium is 6 77¢-7

where
:J: curies\per gram U. The specific activity for other mixtures of U-238, U-235, and U-234, if nol known, shall be:
$A = 3.6E-7 curies/gram U t-depleted
SA = [0.4 + 0.38 (enrichment) + 0.0034 (enrichment)?] £-6 enrichment > 0.72
‘\ L7 e
where em‘j\d-en i the percentage by weight of U-235, expressed as percent. g
L]
- ‘i | @. ]
o, W 3
o
“ e
. e
? ct
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Ragionuc)ide Quantity (pCi) Radionuclide Quantity (pCi)
Krypton=79 1,000 Niobium-89

Krypton-81 1,000 (122 min) 1,000
Krypton=83m 1,000 Niobium=90 100
Krypton=85m 1,000 Kiob{um-93m 10
Niobium=-94 1 Silver-104 1,000
Niobium=95m 100 S{lver-105 100
Niobium=85 100 Silver-106m 100
Niobium=56 100 Silver-106 1,000
Niobium=97 1,000 Silver-108m 1
Niobium=-98 1,000 Silver=110m 10
Molybdenum=90 100 Silver-11l 100
Molybdenum-93m 100 Silver-112 100
Molybdenum=93 10 Silver-115 1,000
Molybdenum=9% 100 Cadmium-104 1,000
Molybdenum=101 1,000 Cadmium=107 1,000
Technetium=93m 1,000 Cadmium=109 1
Technetium=93 1,000 Cadmium=113m 0.1
Technetium=94m 1,000 Cadmium=113 100
Technetium=94 1,000 Cacaium=115m 10
Technetium=96m 1,000 Cadmium=115 100
Technetium=96 100 Cadmium=117m 1,000
Technetium=97m 100 Cadmium=117 1,000
Technetium-97 1,000 Indium=109 1,000
Technetium=-98 10 Indium=110m
Technetium=99m 1,000 (69.1m) 1,000
Technetium=99 100 Indium=110m
Technetium=101 1,000 (4.9n) 1,000
Tecnanetium=104 1,000 Indium=111 100
Rutheniumn-94 1,000 Indium=112 1,000
Ruthenium=97 1,000 Indium=113m 1,000
Ruthenium=103 100 Indium=114m 10
Ruthenium=10% 1,000 Indium=115m 1,000
Ruthenium=-106 1 Indium=115% 100
Rhodium=39m 1,000 Indium=116m 1,000
Rhodium=99 100 Indium=117m 1,000
Rhodium=100 100 Indium=117 1,000
Rhodium=101m 1,000 Indium=119m 1,000
Rhodium=101 10 Tin=110 100
Rhodium-=102m 10 Tin=111 1,000
Rhodium=102 10 Tin=113 100
Rhodium=103m 1,000 Tin=117m 100
Rhodium=105 100 Tin=119a 100
Rhodium=10€m 1,000 Tin=121m 100
Rhodium=107 1,000 Tin=121 1,000
Palladium-100 100 Tin=123m 1,000
Palladium=101 1,000 Tin=123 10
Palladium=103 100 Tin=125 10
Palladium=107 Q Jin= 10

~“APPENDIX C (Continued) .5
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APPENDIX D

UNITED STATES NUCLEAR REGULATORY COMMISSION REGIONAL OFFICES

Address

Telephone (28 hours a day)

Region 1: Connecticut, Delaware,
District of Columbia, Maine, Maryiand,

Massachusetts, New Hampshire New Jersey,
New York, Pennsylvania, Rhode Island, and

Vermont

Region 11. Alabama, Florida, Georgia,
Kentucky, Mississippi, North Carolina,
Puerto Rico, South Carolina, Tennessee,
Yirginia, Virgin Islands, and

West Virginia.

Reqion I11: 11linois, Indiana, lowa,
Michigan, Minnesota, Missouri, Ohio,
and Wisconsin.

Regifon 1IV: Arkansas, Colorade, Idaho,
Kansas, Louisiana, Montana, Nebraska,
New Mexico, North Dakota, Oklahoma,
South Dakota, Texas, Utah, and
Wyoming.

Region 1V: Field Office

Reqion V: ARlaska, Arizona, California,
Hawaii, Nevada, Oregon, Washington, and
U.S. territories and possessions in the
Pacific.

USNRC, 475 Allendale Road
¥ing of Prussia, PA 19706

USNPC, 101 Marietta Street

USNRC, 799 Roosevelt Poad
Glen Ellyn, 1L 60137

USNRC, 611 Ryan Plaza Drive
Suite 1000 »
Arlington, TX 76011

USNRC, Region IV

Uranium Recovery Field 0ffice
730 Simms Street, Suite 100A
P.0. Box 25325

Denver, €0 80225

, 1450 Maria iLane
Sutlie 210
Halnut Creek, CA 94596

(215)327-5000, {FTS) 346-5n00

umy’—lm. {FT1S) }A(-c'm.
23 ¥21

(312)790-5500, {FYS) 388-5500.

(817)860-8100, (FTS) 728-f100.

(303)p34-7237, (FTS) 2387772,

236-2Pf T76-2F07

(415)943-3700, (FTS) 463-3700.

|
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APPENDIX E [RESERVED)
APPENDIX F

REQUIREMENTS FOR LOW LEVEL WASTE TRANSFER FOR
DISPOSAL AT LAND DISPOSAL FACILITIES AND MANIFESTS

1. MANIFEST

The shipment manifest shall contain the name, addrese, and telephone
number of the person generating the waste. The manifest shall also inc)ude
the name, address, and telephone number or the name and EPA hazardous waste
identification number of the person transporting the waste to the land dis-
posal facility., The manifest must also indicate as completely as practi-
cable: a physical description,oﬁ-eht-ntvové’tho vo1umof);ldionuclidc "
identity Jnd quq.atity,"tho tota! radioactivity‘,”and the principal chemi~ x

A waslp

cal forq1 The solidification agent must be specified. Wwaste containing x
more than 0.1% chelating agents by weight must be identified and the

weight percentage of the chelating agent estimated. Wastes classified

as Class A, Class B, or Class C in § 61.55 of this chapter must be clearly
identified as such in the manifest. The total quantity of the radionu-

clides H-3, C-14, Tc-99 and 1-129 must be shown, The manifest required

by this paragraph may be shipping papers used to meet Department of Trans-
portation or Environmental Protection Agency regulations or requirements

of the receiver, provided all the required information is included.

Copies of manifests required by this section say be legible carbon

copies or legible photocopies.
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4.  Prepare shipping manifests to meet the requirements of section |
and 11 of this appendix;

5. Forward a copy of the manifest to the intended recipient, &t the
time of shipment, or, deliver to a collector at the time the waste is col-
lected, obtaining acknowledgement of receipt in the form of a signed copy
of the manifest or equivalent documentation from the collector;

6. Include one copy of the manifest with the shipment;

;i Retain a copy of the manifest and documentation of acknowledge-
ment of receipt as the record of transfer of licensed materia) as required
by Parts 30, 40, and 70 of this chapter; and,

8, For any shipments or any part of a shipment for which acknowl-
edgement of receipt has not been received within the times set forth in
this section. Conduct an investigation in accordance with paragraph E of
this appendix.

B. Any waste collector licensee who handles only prepackaged waste
shall:

1. Acknowledge receipt of the waste from the generator within one
week of receipt by returning a signed copy of the manifest or equivalent
documentation;

2. Prepare a new manifest to reflect consolidated shipments, the
new manifest shall serve as a listing or index for the detailed generator
manifests. Copies of the generator manifests shall be a part of the new
manifest. The waste collector may prepare a new manifest without attach-
ing the generator manifests, provided the new manifest contains for each
package the information specified in section 9{ of this appendix. The
collector licensee shall certify that nothing has been done to the waste

which would invalidate the generator's certification;
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3. Forward a copy of the new marifest to the land Gisposal
facility operator at the time of shipment;

4 Include the new manifest with the shipment to the disposal site,

§  Retain a copy of the ma® ‘est and documentation of acknowledge*
ment of receipt as the record of transfer of licensed material as required
by Parts 30, 40, and 70 of this chapter, and retain information from gen-
erator manifest unti) disposition is authorized by the Commission; and,

6. For any shipments or any part of 2 shipment for which acknow-
ledgement of receipt is not received within the times set forth in this
section, conduct an investigation in accordance with paragraph E of this

section,

C. Any licensed waste processor who treats or repackages wastes
shall:

1. Acknowledge receipt of the waste from the generator within one
week of receipt by returning a signed copy of the manifest or equivalent
documentation;

2. Prepare a new manifest that meets the requirements of sections L}ri x
and 11X of this appendix. Preparation of the new manifest reflects that »
the processor is responsible for the waste;

3. Prepare all wastes so that the waste is classified according to
§ 61.55 and meets the waste characteristics requirements in § 61.56 of
this chapter;

4, Labe! each package of waste to identify whether it is Class A
waste, Class B waste, or Class C waste, in accordance with §§ 61.55 and

61.57 or this chapter,
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A, Severity 1 == violations involving for example:

1. Single radiation exposure of & worker in excess of 25 rems total

A effective dose equivalent, 75 rems to the lens of the eye, or 250 rads to the
)+
4 '.~ skin of the whole body, or to the feet, ankles, hands or forearms, or to any
1
y1* other organ or tissue;

2 Single radiatic.. exposure of the embryo/fetus of a declared pregnant

woman in excess of 2. 5 rems total effective dose equivalent;

3. Single radiation exposure of a minor in excess of 2.5 rems total
effective dose equivalent, 7.5 rems to the lens of the eye, or 25 rems to the
skin of the whole body, or to the feet, ankles, hands or forearms, or to any

other organ or tissue,

4. Annual exposure of a member of the public in excess of 2.5 rems tota)

effective dose equivalent;

)

’ 5. Release of radioactive material to an unrestricted area at concentra-
,-G' T““"

a:“‘ tions in excess of 50 times the limits for members of the public 1nAfppendix
~ el
™, of 10 CFR Part 20;

6. Disposal of 1icensed material ir quantities or concentrations in excess

of ten times the limits of 10 CFR 20.1003;
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Release of radiocactive material to an unrestricted area at con:igzra-
,—\"f\ql

excess of 2 times the limits for members of the publicjsw™Appendix B

Part 20 (except when operation up to 0.5 rems & year has been

the Commission under § 20.301(¢));

Failure to make & 24-hour notification required by 10 CFR 20.1202(t

an immediate notifi on required by 10 CFR 20.1201(a)(1)(1);

Substantial for exposures or releases in excess ofAl0

"
‘<

0 whether or not such exposure or release occurs (e.g., entyy into high
\

radiation areas, such as under reactor vessels or in the vicinity pf exposed
a \’,""“_"‘.'—

radiographic sources, witho having performed an adequate 5urve;>‘operatw0h of

o s e S S———

) | : b ]
a radiation facility with a non-functioning interlock system},
—————
SRR o

s ———

Improper disposal of licensed material not covered in Severity Levels

for unrestricted use of contaminated or radiocactive material or

equipment which poses a realistic potential for exposure of the public to
levels or dcses exceeding the annual dose limits for member of the public, or
which reflects a programmatic (rather than an isolated) weakness in the

radigtion control program,

Conduct of licensee activities by a technically unqualified person; or

Significant failure to control licensed materia
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0. Severity IV == Violations involving for example:

Ma A*-Ul ,#fn,wn-d: "»
1. Prposurer-tn-exeesi-of-the-thrite-ut 10 CFR 20,201, 20.207 or 20.208 h

wikd
notkconst*tuting Severity Leve)l I, Il or 11l violations,

X
2. Release of radioactive material to an unrestricted area at concentra-

sviong in excess of the limits for members of the public in Appendix B of 10 CFR

Part 20 (except when opersition up to 0.5 rems a year has been approved by the

Commission under § 20.301(¢c));

J. A radiation dose rate in an unrestricted or controlled area in excess

of 0.002 rem in any one hour (2 millirem/hour) or 50 millirem in a year;

4 Failure to maintain and implement radiation programs to keep radiation

exposures as low as is reasonably achievable;

5. Doses to a member of the public in excess of any EPA generally applic~

uble environmental radiation standards, such as 40 CFR Part 190;

6. Failure to make the 30-day nctification required by 10 CFR
20.1201(a)(1)(11) or 20.1203(a);

7. Failure to make a timely written report as required by 10 CFR
20.1201(b), 20.120440r 20.1206. x

8. Any other matter that has more than a minor safety, health, or

environmental significance.
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£ . Severity V -~ Viclations that are of a minor safety, health, or

environmental significance.

PART 19 ~ NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS; INSPECTIONS

4, The authority citation for Part 19 continues to read as follows:

Authority: Sec. 161, 68 Stat 948, as amended (42 U.S5.C. 2201), sec. 201,
88 Stat 1242, as amended (42 U.5.C.5481).

5 Section 19.3 is amended by revising paragraph (e) to read as

follows:

y 19.3 Definitions.

» L] » A ®

(e) "Restricted area” means an area, access to which is limited by {E&
licensee for the purpose of protecting individuals against undue
risks from exposure to radfation and radioactive materials. Restricted
area does not include areas used as residential quarters, but separate

rooms in a residential building may be set apart as a restricted area.

6. In § 19.13 paragraph (d) is amended by changing the reference to
"§20.40% ard § 20.408" to read "§§20.1202, 20.1203, 20.1204 or 20.1206" and

by revising paragraphs (b), (c) and (e) to read as follows:
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calendar quarter doses associated with such activity or activities and the,‘.ul
bases for these estimates. The submitted information must demonstrate Iﬁli
performance of this activity or activities by an individual untrained in
radiological protection, in addition to other handling, storage, and use

of devices under the general license, is unlikely to cause that individual

tc receive in a yoarl): dose in excess of 10 percent of the annual limits '

specified in § 20.201(a) of this chapter,

§ 32.61 [Amended).
18. In § 32.61(d), the reference to “§ 20.203(a)" is changed to
read "§ 20.901(a)."

§ 32.71 [Amended].

19. In § 32.71(c)(2), the reference to "§ 20.203(a)(1)" is changed
to read "§ 20.901(a)."

20. In § 32.71(e), the reference to "§ 20.301" is changed to read
"§ 20.1001."

PART 34 - LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY
REQUIREMENTS FOR RADIOGRAPHIC OPERATIONS
21 The authority citation for Part 34 continues to read as follows:

Authority: Sec. 161, 68 Stat 948, as amended (42 U.5.C. 2201); sec. 201,
88 Stat 1242, as amended (42 U.5.C.5481).
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! 34 .29 .IAnondod[.
22. In § 34.29(a), the reference to "§ 20.203(c) (2)(11), (2)(111),

or (4)" is changed to read "§ 20.601(a)(2), (a)(3), or (b)."

§ 34.41 [Amended].

23. In § 34.41(a), the reference to "§ 20.203(c)(2)" is changedt to
read "§ 20.601(a)(1), (a)(2), or (a)(3)."

§ 34 42 [Amended].
24, In § 34.42, the reference to “§ 20.204(c)" is changed to read

"§ 20.903" and the refererce to "§ 20.203(db) and (¢)(1)" is changed
to read "§ 20.902(a) and (b)."

/\/,\/\/w < I—"*U & "'
/\/\/\-/\' ’_’— -
OPERATIONS
25. The authority citation for Part 39 continues to read as follows:

Authority: Sec. 161, 68 Stat 948, as amended (42 U.S.C. 2201); sec. 201,
88 Stat 1242, as amended (42 U.5.C.5481).

26. In § 39.15(a)(5)(i11)(B), the reference to "§ 20.203" is changed to
read ""§ 20.901(a)."
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v AN

releases 0f radioactive material in effluents and their resultant committed

——————————————

effective dose egquivalents at small percentages of the values specified

R e —————————

n 6§ 20.301 of this chapter and in the operating license At the same tLime

the censee 1s permitted the flexibility of operation, compatible witr

considerations of health and safety, tO assure that the pudbiic 1% provided
a dependable source of power even unier ynusual operating conaitions whicl
may temporarily result 1n re eases h'gher than such sma ] percentages, Dutl

sti1l within the committed effective LOS

t values specified 1r

§ 20.30)1 of thic chapter anc the operat) [t is expected that
n using this operational flexibility uncer unusual operating conditior
the ensee w exert/Tts best efforts Lo kee{ levels of radioactive
materia effluents as low as 1§ reas nably achievable ne guides set
out in Appendix | provide numerica guidance on 1imiting conditions for

T h . frv o

operatic ( ght-water-cooied nuclear power reactors to meel the requiyre X
ment that radioactive materials 1r effluents released unrestricted area

he kept as IOw as 1§ reasonably achievable

§ 50.72 in paragraph (a footnote 1, the reference i
§ 20.205, § 20.403" is changed tc read "§ 20.906, § 20.1202," and para-

.
cr
~
<
>
by
-
o
o
|
™
3
L ]
«

iged to read as follows

§ 50.72 Immediate notificatlion requirements for operatling nuclear power

» L ” * "
. R R
s
2 » » »”
(¢
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PART 70 ~ DOMESTIC LICENSING OF SPECIAL NUCLEAR MATERIAL

% %
41. The authority citation for Par(:::>continucs to read as follows:

Authority: Sec. 161, 68 Stat 948, as amended (42 U.S5.C. 2201); sec. 201,
B8 Stat 1242, as amended (42 U.5.C.5481).

§ 70.51 [Amended].
42. In § 70.51(b)(6), the reference to "§ 20.401(c)" is changed to

read "§ 20.1108."

Dated at Rockville, MD, this day cf 1988.

For the Nuclear Regulatory Commission.

Samue] J. ChiTk,
Secretary of the Commission.
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ENCLOSURE 3, RECOMMENDED REVISIONS TO FEDERAL REGISTER NOTICE
CHANGES TO ENCLOSURE 3 TO SECY-88-315, STATEMENT OF CONSIDERATIONS

Enclosure 3, bottom page 32, and top of page 33 in § 20,204, replace both
paragraphs with:

Interim Dose Calculation Factorg and Parameters., Because the
existing Part 20 is based on ICRP=2"" dogimetry and metabolic models and
the revised Part 20 employs the ICRP-30°" dose parameters, there was
concern regarding whether the more recent ICRP-30 parameters should be

used, particularly when the value is to be compared with the intake limits
in the existing Part 20,

Until the effective date of the revision, licensees must continue to
demonstrate compliance with the intake limits of the present rule
Because the concentration limits, ALIs and DACs in Appendix B of the
revised Part 20sare based upon the ““ective dose equivalent,
they should not be used until after the effective date of the rule. The
NRC is planning to issue a Regulatory Guide that will address the use of
bioassay measurements for determining compliance with Part 20,
Appropriate parameters for calculating organ doses from radionuclide
intakes that do not incorporate the w. weighting factors can be found in
ICRP=30 and its supplemnts18 Dose fattors for individual organs in
Federal Guidance Report'¥11*" are acceptable for use for occupational
exposure. The effective dosg equivalent factors in Federal -Radiatien .
Report '# 11 do not employ Marounding method suggested in ICRP 30 and, for
this reasin, may be slightly different (10-20%) than the effective dose
factors that correspond to the ALl's and DAC's in both the revised Part 20
and Reoort}v'll. Licensees may use the effective dose factors in Report #- ..
11 for compliance purposes, as these effective dose factois would be more
restrictive (give slightly higher doses for the same intake) than dose
factors computed using the ICRP 30 round~off procedure.

MY
Effective dose factor: should not be used for compltance determinations
prior to the effective date of the rule. However,/can be used for pur- '
poses other ti.an demonstrating compliance, such as environmental reports,
prior to the effective date of this revision, providing that3¥§-+s-clear1y
’ s 3 " " F "
indicated as being o "effective dose equivalent, { 2hact Aont
';‘4;_‘_,&‘ A QAR

16 International Commission Radiological Protection, “Report of Committee II
on Permissible Dose for Internal Radfation," ICRP Publication No. 2, (1959).

17 International Commission on Radiological Protection, "Limits for Intakes
of Radionuclides by Workers," ICRP Publication No. 30, Annals of the ICRP;
Vol. 2, No. 314 (1979).

18 Environmental Protection Agency, Federal Guidance Report No. 11, "Limiting
Values of Radionuclide Intake and Air Concentration, and Duse Conversion
Factors for Inhalation, Submersion and Ingestion." USEPA Report EPA-520/
1-88-020 (September 1988)

[—
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Enclosure 3, page 49, Before second paragraph, begirning "Inclusion of doses

from ... .," insert: ” it
el
The dose rate limit of 2 millirems in any one hour from §20.105(b)(1) of o
the present Part 20 wes omitted in the proposed rule but has beer ‘
reinstated in the revised rule. The reason for this fs that this (init ¢ ¥
provides a more readily messyrable quantity than the 100 willirem per ycnr‘”?
value and can be more sasily verified by shori-term measurements. T as
»ﬁ'u' ﬂu&‘.l.lu’
BBl o
Enclosure 3, page 50, Add to last paragraph a new last '::ﬁ:ﬂi’*’"’1d"-:"' Y o, o?
.
The 0.5 rem limit is intended to be applied pri iy to tamporary ':2*‘ :,s. o

situations where operation of a facild r 36 person's exposure to V¥
radiation and radicactive """“Qfli‘ xpected to result in doses
sbove 0.1 rem over |on? periods o me. Tor design of new installations,
the 0.1-rem limit should be used. However, existing facilities may apply
for NRC approva) to use the 0.5 rem-limit while more complete evaluation
of the need for any additiona) modifications is performed.

Enclosure 3, page 50, Add following last paragraph:

- |
.’, ,rj

The Commission fs aware that some catejorfes of licensees, such as uranium
a1l and in sity uranium mining facilities, may experience difficuities in

With the revised values in Appendix B, Table 2 for
radionuc!ides such as radon=222.

Provision has been made for licensees to use air and water concentration
1imits or protection of members of the general public that are different
from those in Appendix B, Table 2, {f the licensoe car demonstrate that
the physio~chemical properties of the effluent 4ustify such moaification
ang the revised value is approved by the NRC. This provision permits the
use of concentration limits for members of the general public that better
represent actua) exposure conditions. 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 is similar to the allowance for use of modified
derived afr concentrations (with Commission approval) in 620.204(c)g})"
of the revised rule. o™

¢Use of this provision applied to the percencage of radionuc!ide
equilibrium could provide a factor of 2 or 3 upward change in the
appropria‘e air concentration Timit, dn-esdibion—the

Fheeo : ALt

the 0.1 rem effective dose limit stil) cannot be met, the licensee Can
apply %o NRC under §20.301(c) for persission to use a temporary 0.5 rem
per year 1imit rather than the 0.1 per year limit. Section 20.301i(c)
of the revised rule requires that, in/order to receive permission for use
of this higher dose 1imit, the licensée has to specify (1) the need for
and expected duration of the higﬁ:; value, (2) their prograr to assess and

(- A L
o 1o &R 20,300 (k),

o Enclosure 3
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(Al

/
contro) doses,’d3) procedures to contro) doses to be ALARA. These optionss.
used singularly or in combination phiped with process or operational ?
modifications of these facilities, expected to provide sufficient
flexibility to enable most yranium recovery facilities to comply with the
provisions of the revised 10 CFR Part 20.

Enc!osuro 3, Page 63, §20.703 add to "Final Rule", Section at top of page after
: factors. "

Allowance has been made for use of respirators that do not provide pro-
tection factors that would keep exposures below the Derived Air Concen+
trations, 1f (and only 1f) such use would keep the total effective dose
equivalent ALARA.

A
Enclosure 3, Page 72, first poraqraph iine 6 =  sert Umeets the requirements X
of §35,92 'Docay-tn-!torogo of 17 “FR Part 35." setween "Part 20" and "or".

Enclesure 3, Page 72, second paragraph, lines 4 - 7, make third sentence read:

However, the provisions included in 10 CFR 35,92 and certain specific
1icense conditions pertain to relatively short=lived radionuc)ides and are
nefther appropriate nor applicable to other classes of licenses, such as
those issued under Part 50,

Enclosure 3, Page 72, insert the following before the section on §20.1003.

Final Rule. Section 20.1001 has been modified to incorporate the
requirements that were in § 20.1002(b) of the proposed rule. These
provisions require NRC licenses for persons who receive wastes containing
1icensed radicactive materials for treatment, for treatment or disposal by
incineration, decay=-in-storage, or, disposal in facilities 1icensed under
Part 60 or Part 61 ¢

Yo fr

Enclz? 3, Page 73, At the end of the first “Response" add: \ %
¥ ]
he prohibition on disposal of ‘nsoluble materials via the sanitary sewer

was intended to prevent disposal via sanitery sewers of material in which
the radioactive material is primarily in an insoluble forq{ Suc R
materials may accumulate 1n tho r‘szotu. in_ the ‘ul‘" TR

&hau and 1ng~ wwkd” /*’*Qﬂ"”m ‘5 A oo

Addressds concerns that Mvo been raised by 1icenseer regarding the = %y &res = el
ntent of the prohibftion on disposal or insoluble materials via sewers. ] e

bye
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Enclosure 3, Page 75, lqjau “Response” for §20.1005 with:

Response: Th”to-uno rees u:%:)c(lonh vu(bo useful and has :jf‘
p
)

1uuod odv e notices proposed cy making €51 FR 30839, August 29, |
uy FR 4 December 12, concerning the bases fo- y
mo ing md oying such levels. ’ ”

Enclosure 3, page 100, last paragraph, add the following sentences after the
sentence ending, “. . occupational radiation exposurex."

The radiation Oou!,/to be reported are those required to be recorded under x

§20.1106. These doses are listed in the 1987 Federa) Guidance to be

npo:ud to :M vornr.‘ “"Annual dose" 1s lclw spocﬂioaiin the gui?anco

and 1s used for externa) doses. However, "annual dos ’ t >

be recorded by the revised Part 20 for 1nurnn dosey, As ‘;ﬂoﬁ.ﬂs "& Ren ’{,
footnote 5 to the Federal Guidance (Federa) Register of Janvary 27, 1977; 7&";"‘
52 FR 2832): bt

“"When these conditions on intake of radiocactive materials have been
satisfied [1.e., meeting the committed dose limits), 1t is not

necessary to assess contributions from such intakes to annual doses
in future years, and, as an operational procedure, such doses may be

uoi ned to the year of intake for the purpose of assessing
0|
fance."

CHANGES TO ENCLOSURE 4 OF SECY-88-315, REVISED RULE
Enclosure 4, page 9, "Commission” substitute for the definition, the following:

“'Commission' means the Nuclear Regulatory Commission or its duly
authorized representatives. " v 9

[restores tracitional definition. )

Enclosure 4, page 12, "Generally-applicable Environmental Standards"

Delete last 1ine of definition that reads: “These standards are
set out in 40 CFR Parts 190, 191, and 192."

[Remova) of this statement alleviates the need for rulemaking : "
each time another EPA generally-applicable standard is issued.)

Enclosure 4, page 19, "Res" = change first sentence to read:

“'"Rem' 1s the special unit of any of the guantities expressed as
dose equivalent. "
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Enclosure 4, page 28, in §20.206, replace (c)(3)

"(3) Instructed 1in the measures to dDe taken
considering other risks that say be present

(Clarifies intent and removes apparent
other risks, not regulated by the NR(
achievable

ne

page 2%, in

ior to permitting an individual to participate n a plannec
axposure, the licenses ertains prior doses as required Dy
4(b)."

[Avoids duplicating the requirements in §20. 1104(t
section. )
Enclosure 4, page 29, §20,.208(c)(2), change to read

"(2) the dose tu the embryo/fetus from radionuc!id in the embryo/fetus
and in the declared pregnant woman

[This change permits more accurate dose assessments of embryo/fetus
dose Lo be used than the approximation that the embryo/Tetus dose
is the same as the dose to the mother. |

Enclosure 4, page 30, $§20.301(a)(2)
Insert "from external sources" after "unrestricled area
[Clarifies intent to exclude internal dose rates as they cannot
be measured. )
Enclosure 4, page 31, §20.302 add a paragraph (c) as follows
“(¢) Upon approval from the Commission, the licensee may adjust the
concentration values in Appendix B, Table 2, for sembers of the public,
to take into account the actua) physical and chemical characteristics oY

the effluents (e.gAaeroso] size distridbution, solubility, densityradio-
active decay equilibrius, chesical fore)

[This addition provides for the same de~vee of flexibility and
{mproved precision of dose assessments for members of the public
as is permitted for workers under $20.204(c)(3).)
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ENCLOSURE A
RECOMMENDED CHANGES

[Changed wording in brackets or underscored)

1. MODIFY § 20.901 TO PERMIT THE USE OF BLACK AS N ALTERNATE COLOR ON WARNING
SIGNS (IN ADDITION TO MAGENTA AND PURPLE)

STATEMENT (Pago €5 of Enclosure 3 to SECY-88-31%)
Section 20,901 Caution Signs,

Comment: Black should be ermit%od es an acceptable color for
the radiation warn1nq symbo), Several commenters requested that the
color black should also be allowed to be used on signs and for stenciling
packages. The fading nf magenta inks in sunlight ard the use of
black for marking internations] shipments were cited as supporting
this position,

[ Pesponse: The Commission believes that, although the “magenta
«on-yellow" color scheme has provided an unique warning of possible
radiation hazards, black-on-yellow would 8150 be acceptable. The
fading of the magenta color as cited sbove 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 agdition to continved approvel of magenta and purple,

rather than roqu*?ifrroplacement. $%
Final Rule, This“vection has been modified to add black as an

acceptable color for the radiation warning symbol, ) (:::::::::::-
MODIFY THE RULE (Page 42 of Enclosure 4 to SECY-E8-315) AS FOLLONS:
§ 20.901 Caution signs,
(a) Standard radiation symbo)., Unless otherwise authorized by the
Commission, the symbo) prescribed by this part shall use the colors magenta, or

purple, or g\ock on a yellow background. The symbol prescribed by this part is
the th;oe- aded design:

. * . . *
RADIATION SYMBOL

51; Cross-hatched area is to be mecenta, or purple, or black; and
2) Background 1s to be yellow,

Paragraphs(b) and (c) are unchanged.
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6. The 1988 Report of the Nationa) Academy of Sciences'
Committee on thg Biological Effects of lonizing Redi.
ation (BEIR 1V)

The 1988 BEIR-1V report supplements the 1580 BEIR.I]] -
report by providing a more detailed analysis of the risks
from internal ulpha-omitt1nf radionuclides to complement
the emphasis of the BEIR-11] report on gamma end beta
redfation, Revised risk estimates are given for intakes
of radon, radium, polonium, thorium, uranium, and séeher”
transuranic elements (e.g., plutonium),

,“"

The radionuclide given the greetcst emphasis in the

BEIR-1V report 15 radon (radon-222), the gaseous decay pro- gavite Ao

duct of radium-226. The radon dose conversion factor in B

the BEIR-1Y report for exposure conditions representative ,P"“,h;.qg

of these of the general public 1s consistent with the poy’

value used to derive the airborne effluent concentration o Sl

limit for radon-222 in Appendix B, Table 2 of the revised P .

10 CFR Part 20, T ed !
u’"ﬂ J

pud 82

H. The 1990 Report of the National Academy of Sciences’
%ann1tt’, on the Biological Effects of lonizing Radiation
BEIR V

The BEIR-V report 1s another comprerensive re-
evaluation of the health risks of radiation exposure
based upon the revised dose estimates for the survivors
of the atemic bombings of Hiroshime and Negasaki. The
BEIR-V report gives risk estimates for leukemia &ng non-
Teukemia ?30114 cancers) that are about three or four
times higher than the estimetes in the 1980 BEIR«11]
report. The BEIR V gives the follou1n¥ factors as the
principal reasons for this increase: (1) use of different
dose-response and risk projection models, (2) revised

National Acadow¥ of Sciences-Nationa) Research Council, Committee on
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of the doses to the | 21 survivors of the
omic bombings in Japan, and (J dgitiona) years of
1lowup studies since the BEIR-I1] was completed in 198(

The primary projection mode! ysed I -V to extra
late the cancer risk observed to date to ture years
s relative risk mode! 1n which the rig § assumed
e proportional to the naturel cancer incidence., Thi¢
1ts in the risk from radiation exposure beIng depencaent
both the time since the expos pccurred and the age
he person, Because of this de dence upon age, the
relative risk mode] generally predicts higher future (1ife-
time) risks than the absolute risk mode! which employs
constant ~dded risk per year with increasing age. Both
the absolute an. relative sk projection mode s had beer
used in the BEIR-](197¢ ch BEIR«11! reports, but unti]
the BEIR-V report, the absolute nace‘ had been preferred,

Revised estimates of the doses to the survivors of
the atomic bombings in Japan changes the cancer risk pro-
jections ¢ about a factor of ! However, estimates of
thyroid ciacer and genetic effects are derived Yrom popu-
lations o' % than the Japanese atomic bomb survivors and
are not 7 ffected L the dosimetry reevaluation,

Recommendations
On June 22, “CL, the International Commission or

Radifological Protection issued & press release indicating
that it would ﬁ‘ue revised recommendations for radiatior
protection based upon the newer studies of radiation risks

such as those described in Sections F, G, and H above

The press releese indicated that the ICRP would recommend
a reduction in the recommended occupational dose 1imit from
an equivalent of & rems per year to an average of 2 rems
per year with some allowance for year-to-year flexibility,
The previous ICRP recommended dose limit for long-term
exposure of members of the general public, which 15 equiva-

lent to 0.1 rems per year, would remain at the thé¥same \(
4

leve), 3

The Nuclear Regulatory Commission does not believe
thut additional reductions in the dose limits are urgently
required by the latest risk estimates. Only a few individ-
uals 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 Yow a¢ 1s reasonably achiev
able”), the average radiation dose to occupationallys
exposed individuals 15 well helow the limits in either

L
-~

the ex‘sting or revised Part 20, as well &s the changes
being contemplated by the ICRP, As a result of the
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application of the Al
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As noted in the above di ussion, there are se
areas where the Commission believes & better scienti

consensus 1s needed before adopting values different
those in the present Part 20, There are aiso severd
L3

v,
areds where issues reised in the pubiic comments (§
following Section V) are being resolved in other NR(

.

rulemaking proceedings becsuse of either ther scCope,

complexity, or timing, The following i1ssues are being

3

)
or will be resolved in other NRC rulemaking proceedings

leves irpeteted-to-de-minimis-lovets—anu T -negieiotbre—"
evet-ob erer” (On June 27, 1990, the Commission
announced the issuance of & policy statement on "Below
Regulatory Concern," which was subsequently pub+tehed
in the Federa) Register on July 3, 1980 (85 AR XXXXX
This policy statement sets forth the basis for fultive
Commission actions regarding rulemaking and licensing
actions related to the use of this concept. .

Establishment of "Below Regulatory Concern (BR(

»

2) Limits for decommissioning of nuclear facild
and for residual radioactive contamination, [This
actively pursued by doth” the Commission staff whi
developing criteria for residual contamination of
and structures (as one aspect of the implementati
the Below Regulatory Concern Policy) and a& pa

on an EPA Interagency Task Force on Residqual §

.

»
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(3) Limits and calculationa) procedures for dealing
with the "hot particle" issue (smell particles found in
nuclear reactors that, because of their small size, produce
high localized doses to skin,) [The NRC notes that the
Nationa! Counci] on Radiation Protection and Measurements
(NCRP) has recently issued new recommendations regarding
“hot particles* in NCRP Report No, 106, “"Limit for Expo-
sure to 'Hot Particles' On the Skin," December 31, 1989,

A modified NRC enforcement policy statement with regard

to th: "hot particle fssue” “Ww
and an Advance Notice of Proposed Rulemaking on

this subject will be fssued % .
n e o W

(4) Modification of NRC incident notification require-
ments, [A modification of the incident notification
requirements was issued for public comment on May 14, 1990
(65 FR 19890).)

[(5) Publication of a separate rule for large irradia-
tors. A new Part 36 1s underos '<g Commission review prior

to publication as a proposed ‘or public comment, The
detailed requirements for in .ors groscnt1y in the re-
vised Part 20 (§ 20.603) wil) eventually be deleted in

favor of the provisions incorporated in the new Part 36.)

LI I B B

10, ADD SECTION TO RULE REGARDING MODIFICATION OF TECHNICAL SPECIFICATIONS

[§ 20.8 gg$1f1cat1ons of License Conditions and Technica) Specifi-
cations

The requirements contained in this Part supercede and
replace existing 1icense conditions and technical speci-
fications based upon earlier versions of this Part. After
January 1, 1992, licensees shall comply with the applice
able section of this Part in 1ieu of any corresponding
conditions based upon the previous Part 20,

Renumber existing § 20.8 as § 20.9.
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