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Dear Sir

On Januarv 9. 1986. the Commission reoublished a crocosed
revision to the rules in 10 CFR Parts 19. 20. 30. 31. 32. 34. 40,
50. 61. and 70 relating to a comolete revision of the " Standards
for Protection Against Radiation." The crocosal reouested oublic
comment on the revision bv notice in the Federal Register dated
Januarv 9. 1986. (51 F.R. 1092-1216)

As a orofessional health ohvsicist speciali:ing in aoolied oower
reactor health chvsics for over twentv-five (25) vears. with
particular interest and , resoonsibilities in radiological
orotection orograms. dosimetry and dose eouivalent evaluations
for occuoational workers and members of the oublic. I have
reviewed the crocosed revision outlined in the notice with great
interest and have the following comments concerning the crocosed
rules. As all the 10 CFR Part revisions. other than that of
Part 20. involve changes in reference to 10 CFR Part 20. comments
will be restricted ~to only Part 20 and to soecific comments

, reouested in the Sucolementary Information. Section XXVIII. of
the creamble to the procosed rule.

8602180269 860207
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Before oroviding specific comments and recommended changes to the
arcoosed rule. I would like to offer some general comments on the
entire crocosal. As I work for a utility nuclear oower olant as
a staff health chvsicist. I am aware that utility health
physicists. desiring to maintain their radiation orotection
orogram consistant with current recommendations of authoritive
scientific bodies. have frecuentiv encountered great difficultiesg
due to restrictions contained in the current rule that orchibited
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full imolementation of these recommendations. It had long been'

recogni:ed that there is a need for the NRC to revise the
" Standards for Protection Against Radiation" rule as it is not
consistent with current scientific organizations' recommendations
on radiation orotection. Although it is agreed that the current
rule is considered to be safe 'and has orovided adeouate
crotection of the worker and members of the Doculation throughout
the rules existance. the move by NRC to incorocrate the
recommendations of the International Commission on Radiolooical
Protection (ICRP) is whole-hearted 1v welcomed and suocorted for
the reasons stated by the NRC in the orocosal and as further
discussed in the below comments. Our radiological orotection
orogram has oreviousiv incorocrated all of the International
Commission on Radiological Protection's Publication No. 26 and
Publication No. 30 (ICRP 26 and 30) recommendations. when
published. that are not contrarv to the current rulet and the
finalization of the orocosed revision. with certain modifica-
tions. will allow our radiati.on orotection orograms to be
comoletelv in accord with these ICRP recommendations and the more
recent advances and recommendations made bv authoritive
scientific bodies. It is believed that a final rule that is
consi stant with the ICRP and other authoritive scientific bodies
will allow a licensee to develoce and coerate a more
scientifically correct radiological orotecticn orogram for the
orotection of the occuoational worker and members of the oublic
from unwarranted risk from radiation exoosures. I am very much

in favor of this rulemaking which attemots to finallv uadate the
NRC radiation standards to reflect the best current scientific
information available.

As the following comments are of a technical nature and are based
on authoritive scientific information. I have taken the liberty
of emohasi:ing (bold orint) those salient ooints that form the
basis of the comments and recommended imorovements to the
proposed rule as an aid in locating references. Enceot as noted
in the comments herein. all sections of the crocosed rule are
endorsed for the reasons stated bv NRC in the creamble to the
crocosed rule.

As stated in the Summary and the Succlementarv Information.
Sections I. of the creamble to the Federal Reciater's oublished
proposed rule. "The intent of the revision is to imorove NRC
radiation orotection standards bv reflecting develcoments in the
princiales that underline radiation Orotection and advances in
related s c.i e n c e s . . . . " , and "CtJhe exoected results of
promulgating and implementing the orcoosed revised rule is an
imoroved rule that orovides better assurance of orotections
establishes a clear health protection for limits...: and reflects
current information on health risk...." NRC acknowledoes that
past revisions to Part 20 "have not kaot the regulations in
accord with more recent recommendations of scientific
organizations (namelv. those having encartise in radiation

.



.

-3- Fcbruarv 7. 1986
,

.

. protection...) to improve overall orotection and establish a
clear health risk rationale." (added emchasis). NRC's efforts in
the orecaration of this crocosed rule to relate these raciation
orotection standards more directly to any associated health risk
is technically and scientifically accrociate. and this intent of
the NRC is favorably succorted and endorsed. The NRC Staff
resoonsible for drafting this procosed rule revi si on are
commended for their efforts in the orecaraticn of this document.

The summation of dose ecuivalents received bv the bodv's croans/
tissues from enternal exoosures and from radioactive materials
taken into the body as the effective (whole bodv) dose eouivalent

is highly endorsed. The intent to cerform this summation has
been recommended by authoritive scientific bodies for many years.

The basis for the summation of internal and enternal dose
ecuivalents is that the dose received by the organs / tissues of
the bodv produces a risk of some effect to the individual
encased. Bv definition. dose ecuivalent is dose eouivalent,
irresoective to the means of delivery of the dose eouivalent to
the organs / tissues. The ICRP 26 conceot of the effective dose
equivalent which has been incorocrated into the crocosed Part 20
rule more clearly reoresents the risk to the Individual exoosed.

This methodology is more scientifically correct for cuantifving
the risk to an individual and reduces misinteroretation of the
risk associated with encosures under the Part 20 rule. This
cuantification of risk is esoeciallv imoortant todav. where the
nuclear industry. and enoectantiv other radiation users. large or
small. are facing a new formidable litigious societv that is more
difficult to deal with than radiation itself. Suits under tort
law exists todav either in threat or in court literally by the
thousands. Over "11 billion" dollars in outstanding claims for
radiation damaces aoa i r.st the federal government entst at the
present time. It is encected that this trend of litigation will
3o111 over into the ortvate sector causino countless burdens to
licensees. Insurance may become too costly to bear by some
licensees resulting in ootential reduction or discontinuance of
some beneficial uses of radioactive materials er other radiation
oroducino scurces. In oersonal injury suits. radiation encosure
quantification and dosimetry involved is of oaramount imoortance.
Reculations that are based on the current recommendations of
authoritive scientific bodies for the determinino the dose
ecuivalent delivered to individuals is of carticular imoortance.
The oracosed rule is also endorsed for this reason.

"

Some of the noteworthy reoutrements incorocrated in the oracosed
rule' ares

o the summation of dose eautvalents delivered from sources
enternal and internal to the body;

o ICRP 26 dose ecuivalent limits based on the risk of stechastic
and non-stochastic effects:
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o the cratection of the unborn child bv setting soecific limits-

in accordance with the scientific communities * recommendations:

o the recuirement for the licensee tc use oersonal dosimeters
processed by a processor accredited by the National Voluntary

Labcratorv Accredition Program - (under seoarate rulemaking);

o the cotion to use more suitable means (ucon availability) to
determine internal doses to the embvro/ fetus due to maternal
intake of radioactive materials:

o the adjustment of DAC or ALI fractions to reflect actual
parametric values (when suitably justified): and

a the,cotional use of energy soectral distribution as a means of
determining dose ecuivalent f rom neutron radiation exoosures.

These orocosed rule recurrements will allow the licensee (when
appropiate) to more accuratelv determine an estimate of the
actual delivered dose eouivalent to an individual. Inclusion of
the options in the crocosed rule by NRC have a scientific basis
and should not be interoreted as encouragement for a cavalier
attitude towards sound radiological protection ~oracticess nor,
should this attitude be associated with any of the soecific
technical comments and recommendations made herein. It would be
alwavs wise to use more conservative acoroaches when acoccatate
data is not available to use these cotions.

The final 10 CFR Part 20 rule should allow f or crof essional
judgement based on current acceotable scientific organi:ations'
recommendations and scientific advances in radiological
protection of individuals. The rule should not prevent this
orofessional judgement ability from being used to orovide the
best state-of-the-art orotection of individuals. At the same
time. the rule should orevent misinterorotation or misuse of the
necessary recuirements for orotection against radiation. It
seems inacoraciate. non-cost-effective. and contrarv to cood
radiation orotection practices for the NRC to be reouired to make
necessarv rule revisions before an aooroniate and acceotable
means are used to more accuratelv define the dose eouivalent to
individuals. A more satisfactorv accroach would be to allow
variation from acorooiate sections of the rule, without orior NRC
accroval. under conditions when ohvsical carameters and
methodology are available and the variation from the rule
reoresents',a reasonably accurate alternative to a soecific rule
recuirement but retains the intent of the rule's recuirement as
described in the creamble 'to the crocosed rule. The oracosed
rule allows suitable judgement in many areas for comolving with
the rule. as creviousiv noted. but a few imoor tant routine but
unioue e::cosure conditions experienced by many licensees dictate
that there should be a few additional cottons allowed for
s'el ecti on of alternative methods in comolving with the
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recuirements of the arcoosed rule.-

The ICRP 26 annual dose eouivalent limit for the whole body is
'

based on the risk of irradiation of the whole beds: it is limited
by the effective dose eouivalent. H(E). as dafined by ICRP.

Several soecific recuirementr ' stated in the crocosed 10 CFR Part
20 rule are clearly inconsistant with the ICRP Puulication 26's
recommendations, and as thev are currentiv stated in the crocosed
rule. would unduelv restrict the crocer determination of the dose
eouivalent and the H(E) by the licensee under certain soecific

, conditions. Particularly of concern is the singular use of the
secondarv limits recommended by ICRP as NRC mandatory
recuirements with no allowance made for use of ICRP's primary
means for determining the H(E). The restrictions olaced on the
licensee to determine the H(E) for exoosures from sou ces
e::ternal to the body. soecifically for oartial bodv exoosures and

for embryo / fetal exoosures is of great concern as the risk is
exaggerated by the rule's limited accroach in the use of the
secondary limits for determining the dose ecuivalent. The ICRP
26 secondarv limit of the deeo and the shallow dose ecuivalent
indicies. H(I.d) and H(I.s). is defined bv the NRC as the "Deeo
dose ecu1 valent". H(d). and the " Shallow dose eouivalent". H(s),
resoectfu11v. in the orocosed 10 CFR Part 20 .2O(1) (1) and (ii):
20.201(2): 20.001(3)(11): 20.002: and 20.208(b)(1). These NRC
recuirements. as written. are not established on a clear risk
rationale. as thev are not related to an associated health risk
for the mentioned situations. However, the H(d) and H(s)
indicies are'normally greativ useful in controllino external
delivered dose ecuivalents by use of cersonal dosimeter
monitcrino to the crescribed limits. (Noter variables in ( )

denotes subscripts here and henceforth in these comments.)

IC8e_Beseeemudetteen

The following ouotations from ICRP 26 acolv to the determination
of the dose eouivalent and are germane to the following comments.

EBCBQCBQb_13211 "From the assumotion about the proportionality

between dose and response (see paragraphs 27-20) it would follow
that for stochastic effects it would be justifiable to consider
the mean dose (refers to the mean dose eouivalent over the entire
organ or tissue) over all cells of uniform sensitivity in a
particular tissate or organ. This use of the mean dose has'

practical advantages in that the significant volume can usually
,

be taken angtnat of the organ or tissue under cons'ideration."

EBC4gC4Gb_13311 ...on the basis of theoretical considerations."

and of av ai l abl e ocidemiological evidence. the Commission
believes that. f or late stochastic ef f ects. the abscrotion of a
oiven cuantity of radiation energv is ordinarilv likelv to be
less effective when due to a series of " hot soots" than when
uniformiv distributed. because of the effects of hioh dose in

,
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causing the loss of reproductiYe cacacity or the death of cells.~

Thus, with particulate radioactive sources within a tissue, to
assess the risk by assuming a homogeneous dose distribution would
probably overestimate the actual risk. Moreover. for non-stoch-
antic effects. the limited amount of cells lost that might result
at moderate dose levels would be most unlikely to cause any
impairment of organ function."

EACA9CaGb_1}$11 "For exposures to the skin either to external
sources or as a result of skin contamination. it is not generally
accrociate to average the dose eouivalent over the entire skin."

EBCA9CAEb_J@lli "In any organ or tissue the limitation of the !
dose ecu1 valent shall refer to the sum of the annual dose I

equivalents contributed by external sources and committed dose
eouivalents from radioactivity taken into the body during the
year of oractice."

EAC#9CAGb_JENil "The basis for the limitation of individual
exposures. either of workers or of members of the oublic. is the
limit f or the weighted mean whole body dose enuivalent (see cara-
graoh (104)...."

.

EBCA9CaGb_J10311 "For stochastic effects the Commission's
recommended dose limitation is based on the principal that the

risk should be eaual whether the whole body is irradiatsu
unif ormly or whether there is non-uniform irradiation. This
condition is met if

2((T) w(T)H(T) (is less than or eoual to) H(wb.L)
where, w(T) is a weighting factor reoresenting the crocortion

of the stochastic risk resulting from tissue (T)
to the total risk when the whole body is irrad-

f'tely uniformly,
H(T) the annual dose eouivalent in tissue (T)...

H(wb.L) is the recommended annual dose-eouivalent limit
for uniform irradiation of the whole body. namely
50 mSv (5 rem)."

EBCB9t!Qb_31@211 "For skin contamination the irradiation is never
uniform and occurs preferentially on certain parts of the bodv.
notab1v the hands. However. it does not oersist over many weeks
and does not always occur again at exactiv the same olaces. For
routine purposes. it is adequate to regard the contamination as
being averaged over areas of about 100 square centimeter.
Routine monitoring for skin contaminati on shculd' therefore be
interpretated on the basis and the limit applied to the average
dose equivalent over 100 souare centimeter."

(Note: emphasis added in the above cuotations.)
,

The basis for the effective dose eouivalent. H(E). is found in

,

, .- -
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- paragraoh (104) of ICRP 26. It should be emohasi:ed that this
limit i s based on "unif orm irradiati on of the whol e body. . . . " It
is strong 1v recommended that means should be made available in
the rule to allow the cotton of determining the external cortion
of the H(E) by other than by using the H(d) index. Means of
determining the dose ecuivalent by crimary methods should be not
denied if it is more convenient to reasonably determine the H(E),
if physical factors for the exposure are known. and if there
exists sufficient information to estimate with reasonable
accuracy the accroximate H(E) from external sources. the H(E)
from external sources to the embvro/ fetus. and the dose
equivalent to tne skin of the whole body or oortions of the skin
of the whole body. Specific detailed technical justifications
and comments on the proposed mandatory use of only the soecific
indicies to determine the H(E) are orovided in the following.

I. SPECIFIC COMMENTS ON PROPOSED 10 CFR PART 20

.

A. EEEEGI1YE_D95E_E9WIYL4ENIa_H1Eh

ICRP 26 recommended the effective dose ecuivalent. H(E) as the.

primary dose limitation which is based on the principle that risk
should be equal whether the whole body is irradiated unif ormly or
whether there is non-uniform irradiation (Paragraoh (104)). This
crimarv dose limit makes no exception for doses received from

sources external to the bodv. ICRP recogni:ed the need for a
simoler technioue to determine the H(E) from external sources and
developed secondary limits. which. in practical situations. will*

usually suffices namelv. these are the deep dose eouivalent

index. H(I.d). and the shallow dose ecuivalent index. H(I.s)
(Paragraoh (107)). The indices were recommended "on those
occasions when information is lacking concerning actual
distribution of dose ecuivalent in the bodv...." (Paragraph
(109)). (emohasis added)

ICRP 26 defines in Paragraoh (100) those indicies (secondarv
limits) aus

O Dff9_d999_f991YAleGi_10dgg - the ma:t i mi um value of dose
ecuivalent that would occur at a depth of 1 cm or more in a.30 cm

diameter schere.

the maximum value of doseo Sha119w_dgme_e99tyalect_toden -

souivalent in the shell f rom 0.07 mm to 10 mm depth in the 30- cm
schere.

It should be noted here that the International Commission on
Radiation Units and Measurements (ICRU) in their Reoort ICRU 33.
" Radiation Quantities and Units." defines these indicies
identically to that of ICRP 26.
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The prooosed 10 CFR 20.3. Definitions states: "'Deeo dose
equivalent * H(d) applies to the external whole-body exoosure and
is taken as the dose eouivalent at a tissue deoth of 1 cm." and
the "' Shallow dose ecuivalent' H(s) aoolies to external exoosure
of the skin or an extremity and is taken as the dose eouivalent
at a tissue death of 0.007 cm." Although these NRC terms are used
in a similar manner as the ICRP 26 secondary ,, limits (indicies),
they are not identical in meaning and may be grossly over-
conservative or under-conservative in unioue but recurring
cersonnel exoosure irradiations. The occuoational dose limits of
10 CFR Part 20.201 are based only on these "indicies" for
exoosures from. external sources: allowances for determining the
H(E) (as defined by ICRP) by primary means is not mentioned. It

is recognized that the use of secondarv limits is oractical and
acceptable as it simolifies dose determinations for NRC
licensees: but. in sone instances, the ICRP 26 orimary H(E) is
more aporopiate and scientifically correct for determining the
dose ecuivalent for whole body exposures from external sources.
The indicies can significantly underestimate the dose ecuivalent
to the skin of the bodv and grossiv overestimate the external
H(E) to the whole body, and the H(E) to the embvro/ fetus when
exposed to sources external to the maternal body. It is
recommended that the proposed rule be modified to allow the
licenses to determine the external H(E). the dose eouivalent to
skin. and the H(E) to the embryo / fetus by means other than the
use of the indicies when physical factors are known. and if there

exists sufficient information to estimate with reasonable
accuracy the acoroximate external H(E). the dose eautvalent to
skin of whole body (or extremities), and the H(E) to the
embvro/ fetus from sources external to the maternal body.

Precedent for similar allowances can be found: for examole. in
the current and crocosed Part 20.4(c) (4) for determining the dose
in rem from. absorbed dose in rads when externally exposed to
neutrons and chvsical and other oarameters are know to reasonably
determine the dose: and in the orcoosed Part 20.204(c) for
internal exoosures and Part 20. 208 (b ) (2) for H(E) to an
embrvo/ fetus from radioactive material taken into the maternal
body.

|
.

The f ollowing detailed discussion provides the basis and the need
,

for the addition of the above recommendation. '

The occupational annual dose limit for the whole body for adults J
in the croco, sed Part 20.201 is stated as being eoual to "The sum
of the (external) deep dose eculvalent to the whole body and the
(internal) committed effective dose ecuivalent being eoual to 5
rem." In most routine occupational exposures of workers. this
method for determining the H(E) is oractical and ,4ustified as the
total dose to the individual's organs / tissues is generally
uniformly distributed and is relative to the risk involved.
Therefore, the summation of the external whole body dose

|

._
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. equivalent and committed H(E) method is endorsed under these
condition.-

1. EBChigl_@gdy_gggesucei

Notwithstanding the aforementioned. in some important and
. warranted routine occupational exposures of workers only cortions
of the whole body are exposed and receive a larger dose
ecuivalent than the remainc6- of the bodv. The same limit on
risk should apply whether tha body is irradiated unif ormly or the
irradiation is non-uniform or limited to segments or specific
tissue or organs. and theref ore. is appropiate to partial body
expesures. As defined in Part 20.3 " Definitions." "whole body"
means. for purposes of external exoosure. head, trunk. arms above
the elbow. or legs above the knees. Based on the organs / tissues
l oc ated in the latter body parts, the definition is considered to
be generally satisfactory for uniform and near-uniform whole body
irradiations. But. when this method is used to determine the
H(E) from external exoosures to limited oortions of the whole
body, the assigned whole body H(d). as defined in Part 20.3.
greatly overestimates the actual (whole bodv) risk and the H(E)
received by the individual. The approoiate H(E) can be
determined with reasonable accuracy using ICRP 23. " Reference
Man" data to calculats the fraction of organ / tissue in cartial
body irradiations. The use of these specific fractions. the
amoroniste ICRP 26 weighting factors, and the delivered
organ-tissue dose ecuivalent allowc easy determination of the
weighted mean whole body dose equivalent. H(E). received under
partial body exposure situations (see Paragraoh (85)). To
illustrate the significance of these over-estimates of the H(E).
consider the following two examples of routine partial body
radiation exposure scenarios. For simolicity and conservatism.

the measured H(d) (index) is used in these examoles and it is
assumed to be ecual to the uniform dose to the involved
organ / tissue. If organ / tissue dose to bodV surface exuosure
ratios (rem /R) are available thev should be used vice the H(d) .

EEaOEle_$li

Worker performs work where his head and neck are exposed to

radiation: the rest of the body is completely shielded. This
scenario is found in industry and research and medical
facilities, as well as at nuclear power plants. As the head and
neck contains only about 20*/. of the whole body's red bone marrow
and bone and. the entire thyroid gland, it would be^ scientifically
inappropiate to assume that his total body was uniformly

irradiated as this would grossly over-estimating the risk to the
individual. In this example, it is assumed that the head and
neck alone were exoosed to a 5 rem H(d) from a external gamma
radiation source. The following estimates the H(E)s.
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DE s so/Ii nnus_________ _ __ _ w1Il_ U1I1 *__ _ ___ _ ___ __ _ HJ El__
Thyroid (100%) 0.03 x 5000 mrem x 1.0 = 150 rarem
R.B. Marrow (20%) 0.12 x 5000 mrem x 0.2 = 120 mrem
Bgag_12Q31___________Qt9}_E_5999_etge_a_Qt2_g__IQ_etgg
Total Head / Neck 300 mrem

If the head and neck alone were irradiated. the annual H(E) limit
of 5 rem would not be reached, but if the proposed Part 20 " Deep
dose eauivalent" criteria is used, the exposure to the head and
neck of 5 rem H(d) (index) would eaual the annual H(E) limit and
would grossly exaggerated the risk of this exposure by a factor
of 16.7.

EMBEQlE_!21

Workers frecuently perform work at a nuclear power plant by using
hand-holes in vessels that have high internal radiation excocure
rates. Exposure rates external to the vessel are always

significantly lower. Typically, these workers wear multiple
dosimeters of which the mean H(d) for these workers are

Head / Neck 700 mrem
Upper Arm (Incl. Shoulder) .1500 mrem
Chest /Back (Trunk) 700 mrem
Lower Extremities and
Unexoosed upper arm 700 mrem

By definition of Part 20.3. the assigned H(d) (or H(E)) for whole
body would be 1500 mrem. If one calculates the H(E) based on the
non-uniform (considered as seoarate partial exposures) exposures

.
indicated. the approximate H(E) would be:

9teso/Ilmmue_________w1Il_U1Il_lectel* Coseents**_______
Head / Neck 42 R.B. Marrow 20%,

Bone 20%.
Thyroid 100%

Upper Arm (Incl. 19 R.B. Marrow 4.1%,
Snoulder) Bone 5.7%
Trunk and lower 574 All organs 100%,
Extremities and except fort

and other Arm R.B. Marrow 75.9%,

--_ ___________________________ Bene _Z4 3Z.________1
- - -

Sum 635

* Values conservative 1v estimated assuming that the H(d)

represents the uniform dose to all organ / tissue involved.
** ICRP 23. Table 14 and 31 values.

The actual H(E) due to'this partial body exposure is about 42% of
the H(d) that would be recuired to be assigned to the individual

i

I

. - - _
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as the H(E) by the proposed Part 20 definition. In this case the
deep dose ecuivalent would grossly overestimate the risk by a
factor of about 2.4.

Health physicist *end to be conservative in their radiation
protection practaces, but excessive over-conservatism in dose
estimations is considered contraindicated as it over-estimates
the risk of exposure to the individual and the inherent
implications that are associated with the level of risk.

It should be noted that the National Council on Radiation
Protection and Measurements (NCRP) is presently in the process of
drafting their latest Recommendations on Radiation Exposure
Limits which is to supercede NCRP Report No. 39. Basic Radiation
Protection Criteria." issued in January of 1971. It is expected
that their new report will address the methodology similar to
that used above to calculate the H(E) for partial body exposures.
When NCRP recommenations are finali=ed and published,
determination of the H(E) for partial body exposures should be
allowed by the proposed rule without subseouent rule revision. A
specific recommended change to the proposed rule is included in
Attachment 1.

2. E I*CDal_Egggsyte_gf_the_Ugb9CDM

Part 20. 208 ( a )- " Dose to an embvro/ fetus" specifies an H(E) limit
of 0.5 rem during the entire pregnancy period.'' As this
requirement is based on supportive scientific data and
recommendations. the 0.5 rem H(E) limit on the embryo / fetus is
fully endorsed. It may be of interest to note that our
radiological protection program has administrated this specific
limit in 1974: and in administrating the limit. difficulties as
noted in the Supplementary Information. Section XII. " Minors and
Pregnant Women", preamble to the proposed revision to Part 20,
have not been experienced.

Part 20.208 (b) (1) specifies that the H(E) to an embryo / fetus is
the sum, in part. of "the deep dose equivalent to the declared
pregnant womans and...." As discussed in the general and specific
technical comments mentioned previous 1v regarding H(E) from
sources external.to the bodv. the H(d), would overestimate the
H(E) to the embryo / fetus from external exposures. In Section
XII. NRC referenced ICRP statements on exposure to the
embrvo/ fetus: "[b]ecause of the shielding provided to the fetus
by fluids and the mother's overiving tissue and the duration of
pregnancy, it is likely that the fetus would receive less than
0.5 rem under such working conditions [ women working so that she
would be unlikely to receive more than 1.5 rem per vearJ." This
equates to 1.125 rem maternal dose and 0.5 rem fetal dose
delivered at uniform monthly exoosure rates during the entire
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- average (nine months) gestation period, and it. implies a fetal to
maternal dose ecuivalent ratio of 0.44 for exposures from
external sources. In other words, the fetus is exoected to
receive a dose eauivalent moual to about 44% of the maternal dose
ecuivalent received from external sources. The NCRP in Reoort
No. 54. provides methods for estimating the fetal dose from
external exposures of the mother to various low energy photon

spectra. Appropiate tissue-air-ratios are provided for a
referenced size woman where the fetus is assumed to be located 8
cm below the anterior surface of the abdomen. Ratios or factors
for relating a fetal dose.(tissue death dose) from maternal dose
are photon energy dependent and must be selected for use on this
basis. This method works reasonably well for averaged-sized
women in early pregnancy (during the first half of pregnancy).
For women considerably larger or smaller than average, or if the
women is in the latter stages of pregnancy, more specifically
appropiate tissue-air-ratios as described by R. J. Schul: and
C. Gignac in 1976. as referenced in NCRP Report 54, are

available. Other published authoritive scienti~fic recommended
depth-dose distribution factors for low and high energy photons
and computer generated Monte Carlo calculated organ / skin dose
factors are available for use in calculating the fetal dose from
the maternal dose due to external exoosures. Using this tvoe of
calculation. it can be shown that the fetal dose varies from
amoroximatelv 40% to 61% of the maternal doses received from
photons normally available at nuclear power plants. ihe use of
these factors allows the licensee to more accurately estimate the

dose eouivalent to the fetus and the inferred risk to the fetus
associated with such exposures.

Note numbered "2" pretaining to Part 20.208(b) (2) reouires prior
;

approval of specific factors used by the licensee. other than a

factor of 2. This recuiremet is considered unnecessary, non-cost
effective and contrary to precedence for other cotions are given
in the current and proposed rule that does not reouired this tvoe
of pre-aporoval. Comments were mentioned previous 1v in the
" Background Comments" as to the need of cotions without orier NRC
accrovals in estimations of dose eouivalents. Therefore, it is

recommended that the. phrase "and are approved bv regulatorv
authorities ~ for use by licensees." be deleted from note number
"2" to allow professional judgement to prevail in this case. It.

should be sufficient to state that "'... when such factors
become available from scientific authorities....' they may be
used by th licencees."

Whenever overestimations in the dose to the fetus are made, the
mother's allowed exposures may be undulv restricted and may
unjustifiably affect her work capabilities. A more reasonable
and accurate estimation of the fetal dose would cause less
interference with the mother's work abilities If physical and.

biological factors and methodology are available. the licensee
should have the option of using this data to more accuratelv

_ __ __ ___ ___ __ _ . - _ _ _ . . , _ _ _ __
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- define the H(E) to the fetus due to sources external to the
maternal body. It is recommended that NRC orovide the means in
the revised Part 20 rule to allow the licensee this cotion. A
specific recommended change to the proposed rule is included in
Attachment 1.

3. Sweent190_91_antatual_ sod _lotecnal_d9Eff

Part 20.202 recuires the summation of the external and internal
doses at levels exceeding bgth 10% of the (external) H(E)
[ defined as the (external) deep dose ecuivalent] and 30% of the
(internal) annual limit of intake (ALI) of radioactive material.
Below these levels, summation need not be performed. Part 20.502
states that monitoring is not reouired when 10% of the annual
H(E) (ecual to 0.5 rem) or when 30% of the ALI (eoual to a
committed H(E) of 1.5 rem) would not be received by individuals
(except for minors, who have lower limits). Theoretically, an
adult could then receive an H(E) in a year eoual to 40% of the

annual H(E) (2.000 rem) and not be recuired to be monitorned nor
to have his dose summed for the internal and external exoosures.
ICRP 26 recommends a 30% criteria f or monitoring based on the
annual H(E). In comparison. NRC's criteria is less conservative.
NRC makes no mention in the areamble to the proposed revised rule
as to. the basis for the 30% for monitoring and summation of
internal exposures. A concern is expressed that these
requirements for internal exoosures are not the same as those for
external exposures. The nuclear industrv has no problem in
determining fractional intakes much less than 10% of the ALIs by
bicassay technioues. 'With the NRC's allowance for use of DAC x
Time calculations to estimate intakes of radioactive material for
demonstrating comoliance with the annual H(E). licensees should
not experience problems in monitoring of internal exoosures at a
10% criteria and subsecuent summations at a 10% criteria for
these estimated internal exoosures with the external exposures.

A more in-depth examination of the 30% criteria for monitoring
and summation of external and internal dose ecuivalents. revealed
an addition problem which may lead to significant overexposure of
the embryo / fetus. By-product radioactive material available at
nuclear power plants include radionuclides that have relatively
short ohvsical and biological half-lives and deliver the majority
of the internal organ / tissue dose, and hence the committed H(E).
within a relative short period of time. At the 30% level, these
radionuclides would cause an overexposure of the embryo / fetus 0.5
rem gestation- period limit. Using iodine-131 as an enamole, an

intake of up to 30% of the ALI would produce a committed H(E) to
the mother of 1.5 rem. which when using NRC's factor of 2. would
deliver a committed H(E) of 3.0 rem to the embrvo/ fetus. If the
10% external exposure without monitoring criteria was also
recei ved by the mother. under the prooosed rule. the child would
receive an additional O.5 rem H(E) from external sources. giving
a potential exposure to the embrvo/ fetus of 3.5 rem H(E) without

. _ _ _ - . . _ _ _ _ - - _ _ _ _ _ _ _
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any monitoring of the exposures nor summation of the external and-

internal comoonents of the H(E) received. Even if a 10%
monitoring rule. vice a 30% rule was reauired, a committed H(E)
received could still over-exoosure the embyro fetus.

As. the above exoosures to the embryo / fetus is expected to~be
infrecuent. a major change to the rule to include protection of
the embryo / fetus may not be justified. A note in the rule should
suffice and would be helpful in reminding licensee of this
-possibility. It is further recommended that the 30% criteria be
reviewed as to the need for retention in the rule, vice reducing
this criteria to-10%. Licensees should have the capabilities of
monitoring at or below this 10% level for intakes of radioactive
material. A recommended change to the proposed revised rule is
provided in Attachment 1.

B. El_qN_QQSg_ggyly84,gNI

Part 20. 2Ol (a) (3) (ii) prescribes annual dose eauivalent limits to
the skin and to each of the- extremities. These limits are
consistent with the ICRP 26 recommendations and are therefore
endorsed. The rule does not however soecifically orescribe how
to determine the dose eauivalent to the skin and to the
extremities. Part 20.3 definition in paragraph (4) (iii) under
" Dose" terms defines the " shallow dose ecuivalent." but no
reference in the rule imolies er recuires its use to determine
the dose eouivalent to the skin and to the extremities. It
should be noted that.this definition varies significantly from
the recommendations of both ICRP and ICRU as oreviously
mentioned. If the intent of the NRC is to recuire the H(s) to be
used in this manner. the' following comments are considered
technically appropiate for consideration in modifving this
reouirement.

Before pre eeding in commenting on the rule's treatment of skin
*

dose. ecuivalent measurement, a brief review on soecific skin
tissue-at-risk from irradiation may to be approoiate.

1. Iinsue_et_Bisk_cgosidecatigast

Radiation dose limits should be set which do not result in
detrimental effects. 'For skin doses ecuivalent. the ICRP 26 in
Paragraph ( 6,4 ) states that "The basal cell layer of the epidermis
is taken to be the skin tissue most at risk. Because of
undulations in the basal cell laver and because of the finite
thickness of its cells. a range of 50-100 um (or 5-10 mg/souare
centimeter) is appropiate for soecifying the death of the
sensitive layer of most parts of the skin that in practice are

not protected by clothing and are therefore exposed directiv to
radiation. For practical dose assessment the_ Commission

.
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recommends the use of.a depth of 70 um as a reasonable mean.

value." (emchasis added). It is noted that these recommendations
are limited by the paucity of biological data and are based on
radiobiological studies that included the irradiation of the skin
of rodents.

The National Radiological Protection Board published Bullet'n
No. 62. " Effects of radiation on the skin" (January 1985). that
reported results of studies of skin effects caused bv
irrac$ations with photons and beta carticles. These studies
demonstrated that, anatomically, pig skin is the best animal
tissue for studies on human skin, as radiation-induced early and
late reactions in pig and human skin are similar. Figure 1

orovides a comoarative summary of the anatomical parameters of
skin for the human. pig, and the rodent.

-

Table i

COMPARATIVE ANATONICAL PARANETERS OF THE SKIN

PARAMETER HUMAN _P I G RODENT

Basal Cell Density _(tells /mm) N165 ~l65 ~ l 30

Epidermis thickness (pm) 60 90 60 90 ~10

TOTAL skin thickness -

(Epidermis and dermis) (pm) ~l400 Nt400 ~400
*

Hair follicle density (==~ ) 25 25 1000

Vasculative organisation
fined-skinned Yes Yes No
loose _ skinned No No Yes
vessel density same as Dean

man

_________...___________ .....___....___._____ .__.____.____.

Definitions: -

1. Fined skinned - the. skin is firmly attached to the deep
fascia and there are segmental vessels perforating the'

fascia muscle into the dermis.

2. Loose skinned - no segmental vascular supply

.

These differences in thickness and distribution of cells in the
skin have important connotations with respect to dosimetry,

particularly from low energy oarticle radiations, and are
important implications for radiation effects on dermal tissue.
Irradiation on pig skin and human skin revealed a 'second wave'
(late) effect in the dermis even in the absence of significant

___ _ __ _ _ _ - _ _ _ _ - _ _ _ _ _ .



.

-16- Fsbruarv 7. 1986

- 'first wave" (early) epidermis effects. These 'second wave'
effects were not detected in irradiated rodents. Therefore, as

significant dermal effects and subsecuently risks can occur, and
as effects on the dermal tissue could be more significant than
tnat of. epidermal tissue, the dosimetry of the dermis is
considered necessary and dose limits for skin should include the
dormis as well as the basal layer of the epidermis to provide a
better assurance for protection of the skin. and establishes a
clear health protection basis for skin dose eouivalents limits.

2. Signifisaat_Bgiarf91111Dg_Badigguglig_Qgesidgratiggs1

Although a variety of beta-emitting radionuclides are utili:ed by
licensees in general, these comments are limited to those
beta-emmitters available at nuclear power plants. The energy
spectrum of these beta-emitters which produce.a skin dose has a
distribution between 68 kev and 2.3 MeV. therefore, the tissue
depth-dose varies considerably in skin with the beta energv. For
routine personnel monitoring of skin dose for beta-emitters at a
distance from the skin by use of dosimeters, the use of the H(s)

is considered satisfactorv when acorooiate beta-enerov correction
factors are use to modify the dosimeters resoonse e.7 d the
dosimeter is orocessed in accordance with the NVLAP dosimeter
accrediation program (Part 20.501(c)). For skin dose eouivalents
delivered from contamination with radioactive materials on the
skin,. the H(s) is considered to be inadeouate to cuantify the
dose equivalent and associated risk to the shir.. Normally, such
contamination exists as a mixture of radionuclides having varing
beta-energy spectra, which normally can be identified by nuclear
power clants. Determination of the dose equivalent to the skin
in these cases necessitates performance of standardized
calculative methods. Calculations using the H(s)'s 7 mg/ square
centimeters death (a value selected by ICRP to reoresent the mean
death of the basal cell laver of the eoidermis) does not
represent the dose eouivalent of interest if one is to include
the dermis ecually at risk as described above. An alternative
method is necessary to determine the dose to the skin. The
integrated tissue death-dose distribution from skin contamination
for selected beta-emitters are shown in Table 2. The percent of
the total integrated dose delivered in skin tissue and
underlining tissue were obtained from ICRP 21. Figure 7. data.
For nickel-63 all of the beta energy is absorbed in the cornium
(dead laver of the eoidermis). a mean thickeness of 10% of the
epidermal thicknes or 5 um. as stated by ICRP 23. Section II.l.b
for skin of whole body exceot for the lower oortions of the uoper
and lower extremities. notably the palms of the hand and the

soles of the' feet which have a minimum cornium thickness of 600
um. For the remainder of the radionuclides shown in Table 2. it
can be seen that the dermis receives a larger integrated dose
than the epidermis of the skin, especially for high energy beta
carticles. If only the epidermis is considered. then the dose
equivalant to the skin would be underestimated bv a factor from
approximately 2 to 10. deoending uoan the particular beta energy
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- distribution.

Table 2

Arya n mA M PIRCINT DEFTE DOSE DISTRIEUTICE*

IFIDIIMIS DEMIS ETFWlEMIS DEIFIR TISSUE
W CLIDE Olav) O to 50 en 50 to 1300 m 1300 to 5050 un * 5050 um

63Ni (0.067) 100 - - -

Pa (0.23) 38 62 - -

T1 (0.7*} 10 86 4 -

Sr- b (0.$&,2.27) 5 52 39 4

ICIP 21. Figwe ? data need.

* Integrated dose

3. S i gn i_f i c ant _S k i n _Vgl u,me_and _6 tea _Qges td ecgtigas t

ICRP 26 specifies the use of the mean dose over all cells of
uniform 1v sensitivity in a carticular tissue to limit both
stochastic and non-stochastic effects in that tissue
(Paragraoh (32) ) . Based on the previous discussion on
tissue-at-risk for skin and the integrated tissue death-dose
distribution for significant beta-emitting radionuclides for skin
contamination dose determinations, it is recommended that this
determination should include the epidermis and dermis. ICRP 26
recommends for routine monitoring that the dose to the skin from
skin contamination should be based on the average dose equivalent
of an area of 100 scuare centimeters for interoretating the
annual skin dose limit (Paragraph (182)). Derived tissue deaths
and masses for contaminated skin dose eouivalent determinations
are shown in Table 3. As shown in this table. for most of the
. body skin. the tissue-thickness death of concern would be from 5
to 1300 um or about 0.6 to 149 mg/souare centimeters. For this
case, using the ICRP recommended significant area of 100 sauare-

|
centimeters for monitoring of the skin a volume (in mass units)

.
of about 148 mg may be used. Integrating the beta dose in this

| volume and over this area would directiv relate to the risks of
stochastic and. non-stochastic effects in skin. Derived
parameters for monitoring dose ecuivalents for extremitv parts

are .also in. Table 3 to show the effects on monitoring due to the
thickness of the cornium in these areas.
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Table 3

DERIVED TISSUE DEPTH FOR CONTAMINATED
SKIN DOSE EQUIVALENT DETERML% TION

EPIDEINIS & DEENIS ONLY
ANATOKICAL REGION un as/cm2 MASS (a)
PAIMS OF HANDS 600 to 1660 68.7 to 190.1 (121.4) 12.14
SOLES OF FEIT 600 to 2710 68.7 to 310.3 (241.6) 24.16
REMAINDER OF BODY 5 to 1300 0.57 to 148.9 (148.3) 14.83

(1) ICRP 22 *able 6 sean thicknesses.
(2) Specif.. gravity of 1.145 used.
(3) ICRP 23: II.1.b.

.

-

No basis is found in the Supplementary Information. Section XI,
" Standards for Occupational Exposures of Individuals." for the 10
square centimeters area specified in Part 20. 201 (a ) (3) (i i ) for
averaging the dose equivalent for skin. It may be a possibility
that the 10 square centimeters area relates to the effective area
of a commonly -used hand-held personal contamination (frisking)
monitoring detector. If so, there is no apparent relationship to
a specific risk or to any authoritive scientific recommendations.
If the basis for the proposed rule specified area was based upon
risk due to " hot spots", an often misunderstood oresumption. the

,

ICRP 26. Paragraph (33) should be referred to, as averaging over
an area of 100 scuare centimeters containing " hot soots" orobabiv
over-estimates the actual risk of both stochastic and
non-stochastic effects in the skin, and it would be inaooropiate-
to consider locali: ed doses from these " hot soots" as exoosures
delivered under the dose.eauivalent annual limit to the skin (see
ICRP 26. Paragraph (183)). Often misinteroretations of the
dosimetry of " hot soots". its risk and relationshio to dose
ecuivalent limits for skin and other organs / tissues have caused
unnecessary concern about the risk and grossly overestimations of
the assigned doses, and in a few instances, misinteroretated as
regulatory overe::cosures. An aporopiate rule that would
specifically clarify this situation bv incorocration of the ICRP
methodology should aid in elimination of the exaggerated
concerns.

4. Reggmmegdatigast

Based on the aforementioned considerations. licensee should- be
given the option to more accurately determine an estimation of
the actual dose equivalent to the sensitive tissue of the skin
when physical and biological parameters and methodology are
available from authoritive scientific bodies. vice being

-- -_ _ _ _ _ _ _ _ _ _ _ -
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restricted to the H(s) reouirement implied in the proposed rule.-

In addition, the NRC should adopt ICRP recommendation on the
significant area of 100 sauare centimeters for averaging the skin
dose which are based on a reasonable scientific basis to orevent
undue risk from exoosure of individuals. A specific recommended

change to the oracosed rule is included in Attachment 1.

c. pg_n1Ningg_Eps_ppggg_Ig_nguaggg_g8_IHg_eygLig

1. De_ninteum_fgC_pgses_ig_ Individual _nesteCm

The proposed revision contains a section. Part 20.304
" Collective dose evaluations.", and a discussion in Section XVIII
of the preamble to the rule, pretaining to a dg migimug levels
for doses to individual members of the ou'olic. This conceot is a
hel pf ul addition to the NRC regulations and is strongly
supported. Although the dg minimug level chosen by NRC of 0.001
mrem oer year is on the low side and could certainly be
considered trivial, the adoption of the concept is a verv .

important consideration at the present time. A level of about
0.010 rem per year whould provide a better cocortunity for real
use of the dg minimus in practice while still maintaining the
risk to population groups at a negligible level. As the average
natural background dose rate throughout the United States is
0.100 rem per year, it would be reasonable to define a negligible
risk limit of 1 0 */. o f background or 0.010 rem oer year without
discernibly increasing the biological risk of stochastic or
non-stochastic effects of radiation exoosure. As the difference
in natural background radiation levels acoear unlikely to
influence the general oublic in residential selection, a fatality
risk of 1/100.000 per year is close to the level below which an
activity is considered safe. A risk of 1/100.000 cer vear are
given in the scientific literature as the risk resulting from 50
years of exoosure to 0.100 rem per vear. Background radiation
levels also varies bv about 0.020 rem per year.

In Section XVIII of the creamble to the crocosed rule. NRC uses
stated calculation to derive its dg migimug level for exoosures
of individual members of the population. There is an obvious
order of magnitude difference between the risk derived bv NRC and
that derived from natural background irradiation. NRC's

~ ~ ~ - calculation is incorrectly based on a correlated risk on a unduly
conservative basis, since the dg factg risk is much less at older
ages: age-adjusted incidence Vates similar to those used in SEER
Data Reports oroduced with actual incidence data are more
approoiate.

.

NRC bases their calculation on one (1) death occurring in a
million persons from exposures received continuously over
lifetime of 70 years. The relationship of 0.0001 rem per year

exoosure .orocoses to have the risk of 1 death in a million for a
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lifetime. Using this relationship. then: 0.100 rem /v (Nat.
Background) :: 1 Cancer Death /O.OOOl rem /vear = 1000' deaths per
million individuals due to natural background are to be assumed.
This risk assumotion is not consistent with the stated estimated
risks from. natural background radiation and grossiv overestimates
the risk at low doses. and gives cause for unnecessary concern bv
members of the oublic. A 10*/. of background dg minimus limit is
well within the average variation in the natural background and
any risk associated with a dg minimus of 0.010 rem /vear is
considsred acceptable and below any regulatory concern.

It apoears that the argument in the preamble discussion could
just as easily have been used for establishing a dg minimug dose
level at least an order of magnitude higher than selected, and
based on the above considerations. it is recommended that the dg
minimug level for individual members of the public be changed to
0.010 rem per year.

2. Dg_digiggg_fgc_Cgilegtive_Dgse_tg_deehrts_gf_tbe_Egbiig

In addition to a dg minimug cutoff for individual members of the
public.. it is recommended that the NRC include a discerning dg
minimug value for the collective H(E) of the public to eliminate
the cost of detailed assessment of the collective H(E). or of
considering the need for further measures to reduce the detriment
to the health of the public which are greater than the cost of
the radiation detriment. A collective H(E) of 100 man rem is
recommended for discounting those public exoosures less than
those having regulatorv concern. Cost of assessment of the
collective H(E) at levels less than a dg migimus of 100 man rem
by many licensees would represent an unwarranted allocation of
resources when both the individual and collective H(E) are small.
As collective H(E) are reoresentative of the detriment of large
numbers of pecole exposed. the assessment of small collective
H(E) would not discernibiv represent the associated cotential
risk of the public. As indicated in paragraph I.C.1 above. the~
natural background radiation level varies by about 0.020 rem oer
year. and this variance represents a collective H(E) of 2000 man

- rem from natural background for a population of~100.000 oersons.
Collective H(E) attributible from licensee sources below the dg
minimug of 100 man rem would be undecernible from that caused by
natural background.

~

I 'c is noted that the United Kingdom recently accepted and

reculated the advice given by the National Radiological
Protection Board (NPRB) in their January lo85 publication ASP 7

on a collective H(E) dg mintsyg of 100 man rem (1 man Sv) as
being of no longer of concern to regulatorv bodies.

3. Beggeeeadatigasi ;

!
;

|

r
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Based Lon. the- aforementioned considerations. it is recommended--

' that the. rule should be modified to include a individual H(E) dg
minimyg of 0.010 rem per vear and a collective H(E) de minimug of1

100 man _ rem /vear to allow -exclusion of performing - costly
assessments' of .the. collective H(E) for very small doses. A,

specific recommended change to'the proposed rule is included in
'

Attachment 1.
'.
;.

II. COMMENTS ON RULE'S SUPPLEMENTARY INFORMATION

*

A. SEGIION_XXy111a_ItMNgt!ENIAI1QN

NRC's discussion in Section XXVIII- relates to ootential
difficulties which may be experienced by licensees with the,

; exchange of information or exposure data caused bv use of both
j the present and the revised Part 20 over a ceriod of years. and
' that these difficulties would not occur if all licensees were
I required to fully imolement the revised rule all on one

prescribed date. five full years after publishing the final. rule.

For the reasons stated in the Background Comments section, it is
recommended that the revised rule provide an option to imolement
the rule prior to the full implementation date of the rule.

~

Licensees should be allowed to choose to implement the revised
rule earlier than the effective date based on their site-soecific
- capabilities. As previousiv mentioned. some licensees have
already implemented nortions of the ICRP 26 -and 30
recommendations. not- contrary to the current Part 20. have<

incorocrated these recommendations into their written procedures,
and are anxious to be in complete agreement with these ICRP~
recommendations. For these licensees, an additional delay time
of approximately seven (7) more sears would be considered to be
unwarranted. This time lapse ecuates to seventeen (17). Years
post-publication of the ICRP recommendations. Therefore. the.NRC

,

is discouraged in considering mandatory recuirements of all'

licensees to implement the revised rule as of January 1st -- five
full years after the final rule has been oublished. _ Licenses

; should be allowed to implement the revised rule. either in whole
or in part, prior to the final imolementation date. Partial
imolementation caoabilities allows for an .aporooiate time to

;' perform orientation and training for those individuals
. resoonsible for comolving with the rule. and to oerform orocedure

~

revisions. etcetra, whild. systematically incorocrating the

revised rule's criteria. These tasks are site soecific. It- is
'

ant'i ci pat ed; that an approximate six months to one year period
would be recuired for the radiological. protection program that I

am involved in to be fully implemented to meet the revised rule
criteria. Certainly, other licensees will have variable
estimated implementation schedules.

4
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- NRC's discussion in Section XXVIII describes cotential
difficulties for licensees with the exchange of information or
exposure data which may be caused by the use of both the cresent

and the revised Part 20 over a ceriod of years. It should be
noted that. in preparation as a separate rulemaking, a
requirement for licencees to use dosimeters that are crocessed by
processors who are accrediated under the NVLAP DOSLAP
accrediation program. 'At the present time, thirty-four (34)
utility licensees are accrediated by NVLAP for orocessing
dosimeters, eleven (11) utilities are in the crocess of becoming
accrediated by NVLAP, and some utilities are using dosimetry that
is provided by a NVLAP accrediated processor. In this regard
most of the current information and exoosure data for external
irradiation exposures of occupational workers are being reoorted
both to the NRC. under the current rule's recuirements, and to
other licensees on the,same basis as recuired on the crocosed
revised rule. Difficulties in the exchange of external exposure
information or data. therefore. is not expected to occur with the
early imolementation.of the revised rule by some licencees.

The internal exoosure criteria in the revised rule. also. is not
considered to.cause any problem in information and exposure data
exchange, as internal exoosures historica11v have not been a
problem at nuclear power plants. No significant intakes of
radioactive materials have evet occurred at any of these clants.
Exceeding 10% of the ALI or annualv DAC ouantities as soecified
in the revised rule is not expected to occur under normal
coeratino conditions. Therefore. for this reason, reporting and
exchange of internal exposure information and exposure data is
not expected to cause any difficulties in the early
implementation of the revised rule.

Proceedure revisions and training are site-specific factors, and
therefore. recuire variable lengths of time for imolementation
depending on the present level of incorocration of ICRP 26 and 30
recomendations into. radiological protection programs.

For'the above stated reasons. it is recommended that licensees be ~

given the cotion as to when thev may implement the revised Part
20 prior to the final implementation date. and should be allowed
to imolement the revised Part 20 in whole or.in part prior to the
final date.

Summary

The Commission has made major progress toward revising their
" Standards for Protection Against Radiation" rule by
incorocrating current recommendations of authoritive scientific
bodies. but it is believed that a few additional aooropiate
improvements to allow licensees to more accurately define the
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dose eouivalent and .its associated risk to an individual are-

warranted under conditions when dose equivalents are. significant
and appropiate in accordance with available scientific
methodology. parameters and data. While I comoletely concur with
the general approach taken in the. procesed Part 20 rule and
.believe it is necessarv to implement current scientific
recommendations on the radiation .orotection of indivicuals at
this time. it is. believed necessary that the Commission consider
inclusion. of the recommended options herein described that allow
more accurate determination of the assigned dose equivalent which
is. related to the stated risk to the exposed individuals. It in
recommended that the Commission consider inclusions of these
modifications in future rulemaking on the " Standards fcr
Protection Against Radiation" rule. Allowance for early
implementation of the revised rule would be esoecially welcomed.

Thank you for the opoortunity to suomit these comments.

Sincerelv.

'

m&

..

-, .__ - _ _ _ _ . - - .
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Attachment 1--

RECOMMENDED CHANGES TO THE PROPOSED 10 CFR PART 20 RULE
(Modifications to rule are emchasi:ed in bold print.)

19_GEB_E08It

20.3 Definitions.

" Dose" terms:

(4) ***

Add the following new peragraph and renumber existing paragraphs:

(ii) External effective dose equivalent [H(E,e)3 applies to
external partial or whole body exposure and is taken as the sue
of the products of the dose equivalent [H(T)] to the organ or
tissue (T), the weighting factors tw(T)] applicable to each of
the body organs or tissues irradiated, and the applicable
fraction of the organ or tissue irradiated from external sources.
C E F(T)w(T)H(T) 3

(iii) Same as currentG(ii)
i

(i v) Same as current (iii)

20.201 Occupational dose limits for adults

(a) ***

(1) ***

-

(i) The sum of the (external) deep dose eauivalent and the
external effective dose equivalent and the (internal) committed

j effective dose ecuivalent from exoosures....
|

[ (ii) The sum of the (external) deep dose eauivalent and the
l external effective dose equivalent and the (internal) committed

dose equivalent....

| (2) The sum of the (external) deeo dose equivalent and the
external effective dose equivalent component....

(3) *** -
,

(i) ***

(ii) This limit aoolies to the dose equivalent averaged....

over 100 sauare centimeters in the region of highest exoosure.

February 7. 1986
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20.202 Compliance with requirements f or summation of external and~

internal doses.

IIf an i ndi vi de.a1 is occupationally ex posed. at levels exceeding
10% of the sum of the (external) deep dose equivalent and the
external effective dose equivalent and 10% of the (internal)
annual limit on intake (ALI) of radioactive material, the
licensee shall-demonstrate compliance with the annual dose limit
by summing the deep dose equivalent and the external effective
dose equivalent and the committed effective dose ecuivalent. If
the sum of the deep dose equivalent and the external ef f ective 1

dose equivalent is less than 10% of the annual limit. or if the
committed effective dose ecuivalent is less than 10% of the
annual limit. the dose need not be summed.

(a) Because the actual dose eauivalent cannot be measured
directly. the licensee may use the individual monitoring data or
o' .h er radiation measurements if these data or data or
measurements vield, or are adjusted to vield, a value to vield, a
value that is not less than the der?o dose eauivalent in the
region of highest exposure to the whole body of an individual.
The licensee may use dose equivalents other than the deep dose
equivalents when it is more convenient to reasonably determine
the effective dose equivalent from external sources to an
individual if physical factors for the eriposure are known. and if
there exists sufficient information to estimate with reasonably
accuracy the approximate external effective dose equivalent to-

the individual on the basis of data and factors available from
scientific authoritiec. The licensee may adjust the dose
equivalent for partial body exposures to estimate the external
effective dose equivalent under the conditions in this paragraph
on the basis of data and factors available from scientific
authorities.

(b) ***

(1) ***

(i) If the sum of the (external) deeo dose ecuivalent and the
external effective dose equivalent fraction of the . annual
ef f ective dose equivalent limit and the sum of the fractions of
the ALI bv inhalation of each radionuclide during the vear do not
exceed unity (see....'

t

'(i i ) If the sum of the (external) deep dose eauivalent and the
external effective dose equivalent fraction of the annual
effective dose equivalent limit and the sum....

(iii) If the sum of the (external) deep dose ecuivalent and the
external effective dose equivalent fraction of the annual
effective dose equivalent limit and the sum....

20.203 Further provisions - external exposure.
,

Februaryj7. 1986
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|" (a) through (d) ***

Add the following new paragraph:

(e) The anreual. dose equivalent limit to the skin and to each
of the extremities and the annual dose equivalent limit to the
eye is based on the annual shallow dose equivalent and the annual
eye dose equivalent respectively. If it is more convenient to
reasonably determine tne dose equivalent to the skin relative to

' .
the tissue at risk (such as in the case of dose equivalent of the
skin caused from external contamination of the skin) and physical
and biological factors and parameters for the exposure are known,

and if there exists sufficient information to estimate with
reasonable accuracy the approximate dose equivalent to the skin
the licensee may use such equivalency or methods other than the
shallow dose equivalent on the basis of these physical and
biological parameters.

20.208 Dose to an embryo / fetus.

(a) ***

(b) The effective dose equivalent to an embryo /f etus is the
sum of -

(1) The deeo dose equivalent of the pregnant woman. If it is
more convenient to reasonably determine the axternal effective
dose equivalent to an embryo / fetus relative to the delivered
maternal deep dose equivalent or from air exposure rate at some
reference point, if physical factors for the exposure are known,
and if there exists sufficient information to esticate with
reasonable accuracy the approximate external effective dose
equivalent to the embryo / fetus, the licensee may use such
equivalency methods other than the actual maternal deep _Jse

; equivalent to calculate the dose to the embryo / fetus on the basis
' of either the delivered maternal deep dose equivalent or from air

exposure rate at some reference point; and"

(2) ***

|
Delete the following from Note "2" pretaining to this

| paragraph:

" and are approved by regulatory authorities for use...

bv licr.asees." '

.

20.304 Collective dose evaluations.

Doses to individual members of the public receiving O.010 rem
(0.10 mSv) or less in a year and collective doses of 100 man rem
(1 Sv) or less in a year may be omitted in collective dose

~

evaluation to prevent unwarranted commitment of resources for

February 7. 1986
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*' controlling .or regulating. exposures at levels where calculated
risks are negligibly small and undiscernible -from natural-
background exposures.

<

, .

i

!
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|
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