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International Commission on Radiolegical Protection
Harvard University School of Public Health

Kresge Center for Environmental Health

665 Huntington Avenue

Boston, Massachusetts 02115

Dear Dr. Moeller:

8y letter dated June 30, 1878, you invited Mr. Robert E. Alexander, Chief,
Occupational Health Standards f-anch, NRC, among others, to provide identi-
fication of those recommend:-.ions contained in ICRP Publication 26 "which
may be difficult to impiement in practice." A comparable invitation was
extenced to all members of the Health Physics Society by an announcement
pudiisned in the Health Physics Society NEWSLZITTER, August 1978. 1 am
aware that Mr. Alexander has submitted individual comments in response

to those invitations.

tnclosed are comments that reflect the coordination of cansiderations by

the several Officas within NRC. The enclosed comments co not reflect

formal consideration by the Commission. No propeosed amemdments to the
Commission's regulations have been recommended to the Cozmission by the
staff to implement the recommencdations in ICRP Publication 26. The ICRP
recommendations are under study, but implementation nas been delayed

pending resolution of the probiem areas identified in the enclosed comments.
Note, also, that tne Environmental Protection Agency has not yet provided any
changes to the (Feceral Radiation Council) guidance on radistion protecticn
to Fecderal agencies as a result of the publication of ICRP 26. We antici-
pate the ceveicpment of proposed amencments tc NRC regulations soon after
the new EPA guidance is issued.

Sincerely,

(Sigaed) Lee V. Sossick

Lee V. Gossick
Executive Df-2v .2 for Operations

Enclosure:
Comments
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RECOMMENDATIONS IN ICRP PUBLICATION 26
THAT MAY BE DIFFICULT FOR THE NUCLEAR REGULATORY COMMISSION
TO IMPLEMENT IN PRACTICE

Chance in Internal Dose Standards

The United States Nuclear Regulatory Commission (NRC) regulations regarding
exposure to radiocactive materials, as set out in Title 10, Code of Feceral
Regulations, Part 20, are expressed in terms of intake. They are based on
the calculated committed dose equivalent to the "critical organ." For
examplie, iodine intake is limited so that it does not result in a dose
greater than 300 mSv (30 rems) to the thyroid in a year, at equilibrium,
with no consideration being given to the lower doses received by other

organs or the whole body.

The control procedure recommended in ICRP Publication 26 would limit
internally committed dose equivalent on the basis of overall risk to

several affected organs. This risk must be no greater than that asscciated
with the recommended external whole-body dose standard. In order to
calculate the concentration value for an airborne radionuclide, the committed
dose equivalent to each of the several corgans is determined, each such

dose is weighted by a factor WT according to the relative risk, and the
results are added. The sum must be less than 50 mSv (5 rems) whole bcdy

ecuivalent risk per year and the (unweignted) committed dose equivalent %¢
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POOR ORiGINAL

each organ must be 'ess than 500 mSv (50 rems) per year. This technique
recognizes that a given radionuclide may centribute dose to a number of
organs and provides a mechanism for summation of those coentributions. The
technique alsc provides a mechanism for summing the doses that would be
received in the event that a number of different radionuclides are taken
into the bedy. Most importantly, this technique provides for summation of
“risk" due to internal and external dose. The dose limits for stochastic
effects are based on summed risks. In principle, we consider this approach

useful and logical.

The relative risk factors wT are basad on new biophysical Zdata which are
tc be presented in subsequent ICRP publications. In the &bsence of the
detailed bicphysical data (discussed below), it is difficult to determine
whether the procedure recommended in ICRP Publication 26 is more or less
conservative than current NRC requirements for control of internal dose
commitment. It appears that the effect of the ICRP recommendations couid
be to increase slightly the amount of many radicnuclides that may be taken
into the bocy. Such a change seems unwise &t a time when present limits
are achievable and the numerical values of risk associated with exposure

to ienizing radiation are uncertain.

wWe do not expect the impact of this change t¢c be great in the working
areas. However, the need to calcuiate commitied dose equivalent and total
risk, rather than MPC-hours or intake will create problems. We believe
at many NRC licensees may not have the technical capadbility to perform

+he requirec calculations and probadly would have tc be provided extensive

ny
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guidance or have to hire someone to perform the werk for them. It may be
feasible to incorporate the recommendations into cur regula.ions in a
rmanner that wculd permit the continued use of intake or MPC-hours by these
Ticensees. Presumably such use could be somewhat more restrictive than

the ICRP recommended action. Further, depending cn the guidance that may
be develcped for Federgl agencies in the United States by the Environmental
Protection Agency and the resulting implementing amendments to 10 CFR Pagt
2C of our regulations, we anticipate that these ICRP recommended actions

may recuire significant increases in air sampling, in bicassay programs,

and in record keeping.

in the procedure where WT values are estimated by summing all organ risks

énc n

o

rmalizing this total to 1.0, adjustments may be recquired in the

future on the basis of new risk assessments or new risk estirates for.

ergans not preveusly considered. If these WT values are internal to the
calculations of the annual limits of intake (ALI), the ALI vzliues may not

te reacily mocified to accommodate such changes. Also, the risks uncerlying
the kT vilues are primarily the induction of fatal cancers. “cr thyroid
irraciation, the Tow mortality rate may not be an adeguate measure of the

cetriment. Further, only about half of all cancers are fatal; thus,

postulated nonfatal cancers constitute a sub:-:antial additional risk.

Consicerzbie concern has been expressed regarcing the societzl acceptabil-

e Sl
ity ¢f cortain impl

ied organ gose limits which may be derivec using the

weighting facicrs. As noted adbove, those factors appear %o z2liow increased
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dose to certain organs, when irradiated individually, which in practical
acplication does not appear necessary. It has been suggested that the
bicphysical data being prepared by ICRP shculd be used tc derive values

for annual intake or limitiag concentrations in air that would result in
annual committed dose equivalents no greater than those currently permitted.
In view of the ability of the incdustry to meet the existing radiation
standards, and the continuing question as %o the risk associated with the
coses at the existing stancards, it would appear unwise to implement less

restrictive control values.

Concern has been expressed about tne availability of new Dicphysical data
Y Y

ocn some (large) fraction of the nuclides that may be in use. We Teel that

(el

2'1 of these data must bSe available to the public prior to the promuigation

L

c® NRC regulations implementing the ICRP Pudlication 26 recommendations.

wh

Jmmation of Sxternal Lose and

-
-

Intarnally Committed Dose =Zguivalent

(33]

ecause of the technical difficuities involved, the regulations in 10 CFR

0, give one set of dose-limiting standards for expcsure to radicactive
s (§ 20.103, in terms of intake or MPC-hours) and ancther fof
extarnal dose (§ 20.101), with no provisicn or requirement for summation.
ICRP Publication 26 provides a technique for the summaticn of external

cose and the weighted internally ccmmitted docse equivalents and recommends

¢ne limit for the sum. This

0

hange is very cesiradble in principle.
kowever, Sased on experience and the iafermation available to us at this

..

time, it appears that this change wiil be reiatively unimosrtant from the
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stancocint of limiting the activities of individual workers. Apparently
“w workers receive significant doses from both externil amd internal exposure.
;owever, 2 potential preblem could develep in the implementation of the
re.. .« Gation inte the regulations. Again, the potential problem is one
of 7:.ded burden on licensees of additional monitoring (air sampling and
bioassay), additional capability for personnel needed to perform the
calculations and summations, and additional record keeping.

ICRP Publication 26 reccmmends that records be kept only of those doses
that exceed 10X of the annual 1imits. The use of such a cr3terion for the
recording of caily, weekly, or even monthly accrual of exta=nal dose and
internzlly committed dose equivalent would neglect a very Righ percentage
of dcses that are relatively uniformly distributed over time. Additional
guidance is needed regarding increments of dose that may be neglected from

day=-ty=-day records.

The regulations in 10 CFR Part 20 (§ 20.202) currently require the provis=-
ien ¢f monitoring ecuirment if it is likely that an indivicwal will exceed
25% cf specified quarterly standards, i.e., 1/16th of the &mnual dose
stancards for external exposure. When assessment of an incgividual's

intake of radicactive material is necessary, the regulatioms (§ 20.103(2)(3))
provide that intakes less than those that would result frem inhalation for

2 hours in any one day or for 10 hours in any one week at MPC need not be
inzcluded, provicec that for any assessment in excess of these amounts the

entire amount is included.
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ICRP Publication 256 does not recommend any gquarterly dose 1 imitations.

Deletion of Quarteriv Dose Limiting Standards

Informed mempers of the scientific community believe that there is little
or no biological advantage, except for an embryo or fetus, -in limiting the
dose rate for annual doses on the order of 50 mSv (5 rems). However, we
are concerned that, in the absence of quarterly limits and the associated
regulatory overexposure reporting requirements that give early indication
of possibie loss of controcl by a licensee and the opportunity to wrequire
ccrrection of an undesirable situation, a potentially inacecjuate safety
pregram may be allowed to continue for a year or until a rowtine inspection
occurs. Also, the absence of quarterly limits, while proviziing additional
flexibility tc¢ “‘censees to use their workers, increases comicern for the

pctential overexposure of transient and moonlighting workers: during multiple

employments.

ICRP Publication 26 would permit planned special exposures resulting in

doses of up to 100 mSv (10 rems) whole body or eguivalent prrovided that

the situaticns cccur infrequently, that only a few workers zire sc exposed,

and that no worker receives more than 5 such special exposusres in the

worker's Tifetime. This provision would be useful on eccasion tc licensees

in that it would permit the kind of flexibility to use emplioyees to accemplish
essential work that involves relatively high doses that is .currently

1

available uncer the dose-averaging formula 5(N-18). The previsicon for

-

speci

(1]

expesures would present complications feor a regulatiory agency in

deveicping regulations and standards to implement the reccromendation.
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Ozcupational Exposure of Women of Reoroductive Capacitv and Pregnant Wemen

Paragraph (1135) of ICRP Publication 26 states that when women of reproduc-
tive capacity are occupationally exposed to radiation within the S0 mSv (3
rems) per year dese limit, and when this dose is received at an approxi-
mately uniform rate, it is unlikely that the embryc could receive a dose
of more than 5 mSv (0.5 rems) during the first 2 months © pregnancy.

ICRP indicates that this will provide appropriate protection during the
essential period of organcgenesis. From the standpoint of a regulatery
agency, it is alsc necessary to consider conditions in which a woman of
repreductive capacity may be exposed at a very non-uniform rate, e.g., 2
transient worker at a nuclear power plant. Thus the ICRP recommendations

zopear to be incomplete.

Paracraph (118) continues by recommending that, when a pregnancy has been
¢iagnosed, arrangements should be made to ensure that the woman can ccnitinue
to werk only in Working Condition B, that is, where the annual doses are
most unlikely to exceed three-tenths of the annual dose-equivalent limits.
The impact of these recommencations will depend on the way they may bie
implemented through regulatory requirements, if any. If licensees establish
Condition A zones and exclude women from them during pregnancy or other
times, this could have a significant impact cn the employability of women
and will constitute discrimination on the basis of sex. While recognizing

the need to protect the embryo and fetus, the NRC has been advised by the

w

m

United States Office of Equal Employment Cpportunity that establishing

1023 ./
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dose standards for women that are lower than dese standards for men would

violate existing laws.

Following leng and careful consideration of these matters the NRC has

advised licensees to instruct women, their supervisors, and the co-workers

of the risk associated with exposure to embryos and fetuses. It has also
provided in Regulatory Guide 8.13, "Instruction Concerning Prenatal Radiation
Exposure," the information that the Commission staff feels should be
presented on this matter . The Comnission has carefully avoided any
cifferentiation between women and men in its regulations.

-~

IR~ Senhasis on Occupational Radiztion Protection

The ICRP's emphasis on cccupaticnal radiation protection coes not provide
sufficient guidance for application to protection of the general popula-

tion. For exampie, the stochastic risk values in Section D do nct provice

“wy

uidance reiated to the pessible variation of biological sensitivity with

age. This emphasis on the adult also influences the definition of the

committes dese equivalent. For infants and other nonadult memzers of the
ceneral ocoulatiecn, the S0-year commitied dose equivalent may not be

appropriate and longer-term values may be required. Hopefully, the forthcoming
anirual limits of intake (ALIs) and associated uptake and retention data .
will permit age-depencdent committed cdose equivalents to be readily calculated

without having to resor: to the original literature.
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In paragraphs (43), (80), and (8u), consideration of the genetic risk is
lJimited to tne first two generaticns. We do nst agree with the rationale
for this limitaticn (copy enclosed) set forth in paragraph (43)(a) of ICRP
Publication 27, "Prcdlems Involved in Developing an Incex of Harm." It is
cur cpinion that the genetic risk should consider the effects that may
result in all subsecuent generations. The ICRP indicates that this would

require doubling of the risk assigned.
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-called "special units" (the rem, rcd

enc curie) with a new set of units (the sievert, ¢ray and becquerel,
respectively). These new units are, and probadbly will continue to be, a

source of irritation to many and will complicate communications for wyears.
wa are uncertain as t2 the extent of the impact of the new units, but

sarious concarn has been e¢xpressed regarding the potential for misunder-

-

- -

stancding anc cverexcosure of patients in medical ciagnesis and therzpy.

. 2 : e & folad P - - -
Rowever, it is the intent of the NRC to convert ic the SI system at a2 rate

ing that being achieved by United States industry in the

varicus gisciplines.
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of 2 Canadian nuclear facility, and it seems
y that of the order of S0 of the full risk
be expressed following exposurs at
working ages. (It may be emphasized that
these are age-weighted mean values. The
variation of risk with the ags or sex of the
indivicuel are discussed in paragraphs 65-67,
andTabiel3.) ’
(<0) The contribution o harm by induction
of malignancies includes 2 number of
c*r-pon:-us:
(a) The 10-15 years loss of life cdue 0
f:..al malignancies as discussed above
(ses paragraph 13);

-A~

will

(3) Thne ;:”'cd of illness srior to death
from 2 fatai malignancy. The median
:e'cd ef survival from diagnosis to
death reancers of all sites, including
'.-\;- .... is quoted as 26.2 nonths

+ for about 7 0C0 patients ia whom radical

Lreatment was possitie and .1 months

in 21 000 in whom it was no’ giving 2
vaise for ail patients of atout |1}
monghs.'" This fNgure should probabiy

R‘ r‘fl’s

d sligntly (o express mean
rather than median survival;

(23 The seriod of illness or disability, in-
cluding any operation, :n cancers that
are aot fatal, and the anxiely as to a
recurrence of the cancer afier treat.
ment.

(<!} The risx of non-fatal cancer is likely to
be samosarssie with thae for .:.::! cancess, the
gres: (maority sa1ng those ot 3kin, thyroid ot
Breas:. For ¢kin, the sevesity of symptoms,
g=eation and, prosably, anxiety are all likely

POOR ORIGINAY
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to be relatively slight. Forthyra'd, thesameis

likely to apply to symptems and to operation
in mostcases, and therisk of either sussiantial
or prolonged clinical disadiiity is provably
comparasle with the risk of fatal maiignaney
in this organ (5 i0 rem"'). For breast, the
tetalaverage frequency of non-fatal cancers is
likely to be about egual to that of fatal ones
(25 10+ rem*'), but there will be periods of
treatment in all cases and of acdditional
disability insomec{them.

(82) It is obviousiy impessidle to give any

exist weighting (o the tharees components
descrited in paragraph <0, but some 2poroxi-

maons seem possidie. The first somponent
invoive: a!0=rem- risk ol acompietz loss of
10=15 vears of life sesond carries an

risk of about | »2ar'sicss of heaith. The

- tm .
w. s
q-s. cu

third :rc:a'{ v:;~e5 anaverage nisk in the
orCer of 2 10 rem~ of several years of dis-
asility, and of a rather nigner risk ¢f a sorae-

-
v

whatlonger pericd el anxisivalteragparently
sucsessiul tre 1 seems reasonable to
sugpose that most pe ;‘x‘ would regard the
first componen: 2s dominant in its impace,
with more imgoriance ataching to 10-15
yeass ioss of life :han 10 tne sorresgonding
pericds of | year's termuinal illness or sub-
stantially sm chances of
perieds of ::m::r:r:c iiness or of continuing
anxiety in somecases. [V'so, this would suggest

tment.

ier father longe:

that the total impac: of sematic ¢ffects of
radiation would, as rezards duraticn of loss
of life or healir, li¢ in ihe region of 1.5 10

réem.

RADIATION-INDUCED GENETIC EFFECTS

A iy ¢
(83) Theharmattribuiabieta geneticetfesss
-, - -

of rauigion ;nthe descendants of theenposesd

person desends eniicaily upon a number of

&
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PROBLEMS INVOLVED IN DEVELOPING AN INDEN CF HARM

might be due :o His own exposure will
be iimiitesd to the first two generations.

The worker's *r-.ui..y and that of the
workes's wii2 (or hustand) will prob-
abiy also be largely in rezard (0 these
generstions ratner than to ail their
postesity. In considering limits for
octupational radiation exposure there-
fore in terms of the harm that may
reult, it may seem reasonable to include
genesic harm expressed within the first
two generations only, although of
course the total harm to all zenerations
reauires (o e inciuded when the harm
to the whele population resulting from
ocsupational exposure is consicered,

What “weighting’® wouid ¢ givea t

harm 10 pe enpressed, nctintheworker,

whorecagnizes some perscnalinitiative
invelving

possidie harm to himsell, sutin his off-

O .-.ola-
! e-s

[3e) n.oy-!pn'

scmng who may te harmed from
infancy because of his exposure and

withoudt tneir pessonal choice in the
mattes? The sossibility of sugch Rarm
being expressed in his own chilcren
from their birth might :':z.-!\ have a
mush heavier we: """ng with him and
with his wilethaa would appiyto esua

injury 2xpressed in himself. [t might,

therefore, aprear reasonatie toappiyva
weighting 10 each non-{atal but sub-
s;:.::.:.ﬁ genelis cefes:, which was 2quai
to tha: of a loss of life from a fatal

..“.:gr.::::- in the worker himsell,

Genetic aonermalities induced Sy radi-

alion may:

~if severe, cause failure of develop-
ment cr of impiantation of the
ferzilized ovum:

-De severe enOuUgh tO Cause abertion
of ancn-vizoie foetus;

- et
:\:g.ovu—’

- —
— - S

ang seexpresses
Uve weignils saduic o

-
-
4= Rptet fge siatiistes?

3 vidole siage

in a livesorn ¢chiid,

L (Y .o
" ime e

given

(<2) The opinion could be held that the (irst
o of these condilionsinveived 3 graatericss
sctential life than the third, and should be
gx\ en gresterweighing. E::al!y. inc perhaps
more aresabiy, the view might be takea that
injury excreesed and avperiences in the live-
born onily should Se :aken into account and
that. totheworker or:2 his wife, the {ailure of
impiantation is recognize cnl)' asthe missing
of a mens:irual pericd, and that an early and
aon-viatie agertion ::'.'-.d be regarcded as the
failureof adisabied lif2:0 cecur.

(=5) Thers is ciear!y consicerzdie latitude
for differences of :::n.’o- on these poinss,
wiich require discussion. Meanwhiie, how-
ever, it would be va.'f..':-.':ie:c ooiain estimales
of the frequency wita which ¢aremoscrnal
acerrationser pcm' =utations arelikely to e
exoressed in each ¢! these, or any other,
modes. [t may, ‘1c wevers, be consider=d
provisionaily that geasiic .:'.ju.-:.' sontricuzes
to the harm ¢ occupational exposure essenti-
ally oy such major delecss a5 are axpressed
the livecorn of the first two gensraticns of
oft spring :( the axposes individuals,

i<8) The risk of sush defacts is estimated
{romthe frequencies soserveanineoffspring
of irraciared animals, 2 .":.'.xz"\ mice, with
gorreziions to allow for thesize of the human
enome ¢r, in the “*doubiing dose” metkod,
svai frequency Of heredizary defesss

S iheagt:
.~

ﬂ-t we

in man. 1ae risk ra2:2 for mice is that fer
delsals exoressed i ill progeay ccsurrimg
sussequent 0 the irraciation of fertile
anumals. The correspending risks inferred for
man, of 10= rem~ (cf serious hersditary ilk-

.-.::'..v:“ during the first two zenesations,'® is
thesefore taat which would a:;wy 19 2 popuia-
ticn of fezile inuividuals irradiated prior o
oncestion of their off w":-;.
(--) Ffor work:ng Feru laticns of 2ges 18-
65, mos: expesures will Se reseived at 3zes at

which the subsegquent ¢hiid exzeciancy s
reduced, and some exposure will have ao
genelic imeac: Bezause o the lack of shildren
sonysived subsesueary: dltlcugh at young
ages. when the subsezueat hiic exgesiancy
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Tastt 10. CE ETICALLY MNSNIPIC ANT COMPONENT NOF CONTANT

WAL AL ENPOSURE OF WORRING POFULATIONS,

ACES 1345
Males Females
Relative ehile fof Relative child s of
Age 3roup epeianyy® sapuialion duct moectaney® paculation Procast
1S 0.934 7.1 I. 0.931 172 16.0
ple 0.566 12.2 10.86 0.730 =27 16.6

25. 0.5%3 10.3
X- 0.29) 10.1
5. 0.121 9.7
43- 0.0 10.3

43 0.015 1.9
50 0.003 9.4
335 0.002 0.0
60- 0.001 5.4

100

Cenet:callv significant ‘rastion

3.8
0.29

0.201 10.5 42
0.125 63 1.9 °
0.0 63 0.3
0.003 7.5 0.1
0.0%1 59 -_

100 - 382

*\fean JuDeguent Chtld enpesiansy in age group, reidnve (o value of unuty at 3g

remains aearly maximal, the risk of impair-
mer inoflspring will approach the figure of

Theaverage fraction of *:r.-:az:cr. radia-
tion exgosure that is geneucall

<
o
W
:‘l
A
¢
9
I
.

ds :r'.:z;a;;\ ..,,o.‘ the age

cerned, and cntheagedt w nm u*cs.:.'es are
ressives. (’.‘Z*.: variaticn with age ia the
individual is dissussed in 3 ater section.)
(a8) Tabie 10 gives values {or the mean
suoseguant child expesiancy in greups o
maics and f‘-aics reiative 1o a value of uaity

at ages pn {

of ¢ garenthocd. The tabie also

gives thed ~s.—.‘~u ionwith age serwesn 13 and
&% of 2 working gcpulation (aii (hose regisierss
2sempioved in U.K. 1870"). The procudt cf
the sersantase ot‘ this sopuiation and of tae
chiic :\:e.::n:v in each age group ailow th

genetic injury (o oe sompar=d
ah.e to be ...e:: d if all worken
g2s when 2 {ull ¢hild expeziancy sull
or a population with he age
vamined, the mean risk for males
39 and for femaies 0.23, times the
= i

;
rem U e nish wouic 2221y

f" >

; ¢ 3 . .
. : Loy -in anarin pifamiz »
amoivie *xpression G 39.-2... £.:28353 11 N
i

wefore sarenihioed.

TaaLe 11, GCEVETICALLY SICNFICANT FRACTION OF
AVERAGE ANNLU AL SCTUPATIONAL DPOSURE,
AS DETEAMINED 3) ASE STALCTURE OF POOLULATIONS

Natuon Cuizugacion Fr=<tion
Meles

U.K. All emgioved [+ B J
Power generting carporston c.2t
Nuclear plant .19
Regrcseasing slang, 1959 0.32
Reprouessing piane, 1973 .18
Radicchemcal fauitity 022
Indusinal rsdiograsiters s 4

Canz2a  Power genersiing vurporstiveg 0.23
Nuciear puan: .29

Jagaa Reasior ogeration Q2s
Fuel 2rovesning 0.35
Reacior maintenance 0.32
Reacor operation 037
lndustnal processes Q.28
Medical seaffs Q.Cs
Research and edusation 2.16
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OPTIMIZATION Pﬂ”” ﬂﬁlﬂlﬂﬂl

There are four difficulties with "optimization" that, from the staff's

viewpoint, are collectively prohibitive:*

>

ro

The
for
use

Selection of a dollars-per-manrem criterion would be arbitrary; the
value selected would be tied inextricably to a monetary value for

numan life, e.g., $10,000,000 to s« = = 'ire is associated with

1,000 $/manrem, $1,000,000 with 100 $/manrem, $500,000 with 5C $/manrem,

ete.

The establishment of a dollars-per-manrem criterion by the Federal
government would likely result in hazard pay for workers based on the
number of rems received; this situation could promote @ ncn-cooperative
attitude from workers regarding their own protection and could lead

to0 the substitution of premium pay for protective measures that are

more expensive.

whatever the value selected for the dollars-per-manrem criterion,
impiementation of the "optimization" procedure would eliminate the

use of some protective measures that have been commonly employed by

term “optimization" refers, for all practical purposes, to a procedure
decisionmaking, on questions of occupational ALARA, which requires the
o€ 2 gollars-per-manrem criterion. The term was first introduced in ICRP

Punlication 26, al hough the report does not suggest a value for this criterion.
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licensees for many years on a voluntary basis; in these cases, the
Federal govenment would be taking regulatory action that wouid reduce

the degree of werker protection now provided.

To implement the "optimization" concept, it is necessary to calculate
the number of manrems that will be saved, to divide this number into

the cost, and to compare the result against the dollars-per-manrem
criterion. Example calculations performed by the staff have revealed
(a) that a pre-selected value for the number of manrems saved may be
cbtained by varying the assumptions used in the calculation, and (b)
that values selected in this manner for the assumptions can usuwally

be made to appear reasonable. The "optimization" concept does not,
therefore, provide a sufficiently sound technical basis for a regulatory

program.

1023 101

2 Enclosure A



