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TE% OF NCRP RECCMMENTATIONS IO DATE

The prizcijal Tecossezdatiocns of tha MNCRZ with regard o zsulTon axpasures

have been coumtaized ia:

. NCR2 Regors Neo. 20 (ZFazdbeek 33), "Prolactisc Agaizsc Neutz
Radiatiosn up %o 30 Millices ZlectTom Talts", Novesber 22, 1337;
. N¥CRP Repors ¥o. 38, "Procactisa agalissc Yeusron 2adiasica”,

Jasuary 4, 1371.

NC22 Rapors ’:Io_. 20, Table 2, pages 15 (Zaclosure \), Tecccmecded partic-
alar QF's (zhes ter=ad "I2E") asd zaxizz= ser=issidle seuszsa fluxas for
seutrsn enerzy rangss up =z 20 MaV., and recsc=mendad a QF walus of 10, L2

suffiziancly detailed informaticao oo Zeullon 2Teryy {3 =20t availabla.

Ia NCRP 2aper: No. 38, Table I, page 15 (Zaclosure 3), some of thase
QF's were acdiliad scmawdal, aliScugs the racccmssded value IoT situacions
imvelviag uckoown ecergles samaized az 10, These ars i SuTTeal h {onc 34

recoomendaticas,

wizh ragazd =2 lizisztisas oa whola bedy dose, NC2 cepraseciatives tcok

part in a2 czeeting ac malk Rver wits cthair 3vizish and Cazadian couniatjasts,

»
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Sepcezber 29/30, 1949. Ac thac zeeting, it was agrzed %o reduce the

thea existizg whole body dose limi: of 0.1 r/day by a faczor of about 2,
and to express it as a weekly limis af 0.3 r/veek, which was re-affirmed
by NCRP Rapert 17 (Eandbook $3), "Per=issible Dgso Trem Exter=al Scurces
of lomizing Radiation,” Septamber 14, 15354, Hovever, i an L#sa:: t2
acccmpany Randbook 59, dated Jazuaxry 3, 1957, aad an Addendum dazed April
1S, 1953, the ¥CR? incroduced the ccacept of limitizg cumulative career
dose, iz effac: a limit oo average amzual dose, sat at S reas/vear. This
is the curveat NC3IP recocmacdaticas, 'tta.ifi:':ad in ¥C2 apors Ye. 29,

-s

"Basic Radiatisn 2vocecti sicaria”, Jamuary 15, 1971.
k) 7
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ENCLOSURE "B3"

TABLEZ 2-Mean quality facctars, iF, and values of neutron flux demsity which,

ia a pericd of 40 hours, cesulls in 3 zaxioum dose equivalaat of
100 mrem.
Neutzeca Edc:c Q—F NeutzTeon
Flux Deasity
“a¥ a-zs-]'
2:5 z 107° (sher=al) 2, 680
1 x 10”7 2 620
1z 1078 2 560
1 x 1073 2 560
1x107 2 580
1x 1070 2 630
1x 1072 2.5 7
1z 10t 7.5 118
sz 107F 11 27
1 19
2.5 9 2
5 8 15
7 7 17
10 6.5 17
14 7.5 12
20 3 1
I 7 10
50 5.5 1
1= 10° 5 14
2 2 10° 3.5 13
1 2 10% 3.5 n
s x 10° ' 1.5 10
Naxizum value of QF iz a 10-e3 jRaztem
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CRICTY GF cuIasy® N2C LIMITS

-

The prizcipal provisiocas of the Co=aissic 's radiatizn procaciion regulacicus

are contaized ia 10 CTR Pazs 20, "Stasdards for Protectico agaliasc Radiaziocn”.

The Commission izplemenced the racomzemdatiscs in NCR2 Reporwt 17 (Saad-

book 53) amd YCR? Repor:s 210 (Hamdbeck 33) By lacludizg exactly tha NCR2

"t

values for QF and zeusros flux o §20.4(4), ses Zaclosuve "C", and

{acorperatiag che zew NCR2 winola Sody 2losa recommendacicas in §20.101 (a)

aad (b)), see Zzclasure “D", Soch puslissed iz effeczive Iorm on Septazmder 9,

1960. The regulations have 20¢ Dees azendad U0 IScarporac: the curTent

NCZ? seutzse flux values puslished iz NC22 Report No. 1.




ENCLOSLRE "C"

NEUTRCYN LUX DCSZ :IQUITVALZNTS

R R e

Nuzber cof Average
geutroos per . flux to
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" % tizeter : aillizes 3
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ENCLOSURE "

§20.101 Exposure of isdividuals to radiation iz rastsicted areas.

_ (a) Except as provided in paragrapa (3) of this sectics, 29 licensee
s.hal.’. pcssess, use, or traasfar licensed zaterial iz such a naazar as
to cause any i{adividual ia a restricted area to receive I any ;cr‘.cd
of cue calendar quarter frcm radicactive zatarial and othar scurcas of
radiaciocn in the licassee's jossessi on a dcsa in excess of the lizics
specified in the following tabla:
2azs per caleadar juarter

1. Twhole body; head 2zd truak; active dlced-forming orgzass; lams of

YON3 OF SO cecosonsssssesssacscrsssssesdnl/b
2. Eapds and forear=s; fset azd ankles..........13-3/4

3- s’m Qi '-l'hd].l bOdy,.-..........--............7-1/’2

(5) A licensae ﬁay per=it an indiwidual in . s Teslzicsed acea Lo
raceive a2 dose o the whole 3cdy zreater tham tharn per=itied wmdar
paragragh (a) of this sectigm, proviied:

1) Durisg az7 calesdar quaczter the dose o tie whole Sedy Itcm
radicactive zacarial amd cotier sources of radiaciam I3 the licensae's
possessict shall zoC exceed ] rems; aad

(2) The dose =3 the whola Sedy; when added to the accumulacad

L

espaticnal dose o the whole dody, shall tct exceed 3 ({=13) re=s

5y
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vhere "N equals the individual's age iz years at his lasc birzthday;

acd

(3) The licensee 2as datermized the individual's accumulated
eccupaticnal dose to the whele hody on Torm AZC~S, or om a clear and
legible recor: comtainisg all the informatica required iz thal fora;

amd 3as otherwise compplied with the requizezencs of §20.102. As used

ia paragraph (B), "Dose o the whola bedy” shall Se deezed 2 {aclude

any dose =3 the whola Seody, gonads, active Slsedforming orgass, head aad

'

tuak, or lans 3 eye.



PRELIMINARY ANALYSIS OF 30SST'S PRESENTATION

RECARDING TET 2ISKS OF METTRON 2AITATION TROSURT

1
Dr. Rossi shows iz his p;:cr(‘) asd {2 3is talk that the iacideace of

leukeamia ia 3irsshizma appears to be linear wiil dose 3 Sonma 3arTow

(as now re-calculated as described iz anctleT paper By :on;s(:)) and
sest of the izcidence of leukesmia at Siroshiza cam be accouated Jor

by the Sizhcz bislegizal effectiveness 3£ tha 32ulIon exposule ccopenent.
On the ocher hamd, 3@ poiats out that tle (excess) leukezias 0o Hagasaxi
were alncost entirely due 0 za==a :a;La:.on, wizh a3 z2egligible ceutllon
coupoent. A particular acme-parazactic stacl :ﬁcal azalysis publisbed
by Rellerer and wssi shows (accordizg 2 2wssi) that the izcideace of
leukenis L:‘Hi;asaki {s =ore likaly =3 e a quadracic ratherz t2ac Lizear

relacicasaip, resulzing primarzily ITom za==a exposure.

Ao inizdal examizatiza of Rwssi's paper indicates hac the resuliizg
sisk escizaces foT zeutrss isvadiasicn as Sased om preseat zathods of

14 =»

smeasurisg neutIsn exposuraz and laukazia iacidence "muld act be zuch

A |

(Dgarald 3. wessi, ™he Iffacts of Szall Doses of Iscizing Radiaticm:
Fumda=eatal 3isphysizal Charactaristics' preseated at the joiat
annual seeziag of the Zealidh Fhysics Sceiaty/Radiacica Reseasch
Sociecy, San Tramciscs, Juze 1%, 1375,

(2)!. D. Jonas, ™Radiaziza Iasul: to the Active 3oza MarTow

By a Machod of CEORD'S," Cak 22dze Y%aciszal Laboratery ager

$337, 1976,
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different thaa origzinally estizatad 10 or =ore years ago whez tRe
cecupational exposure linits were established, whea proper esrTection
is made for the average depth in Sone zarTow at vhich dose Is defined.

This impression is cbtaized Irom the followizg caliulaticas. ceovding

o

to Rossi's own equaticas given ia his prepriac, but .ot presenzed iz
his verbal paper, tie zeutron aad zaz=ma-velatad leukazia {acideass Tates
obtaised fram she Zirsshiza and Nagasakl data are fiztad I, Iquacicas (1)

and (2), respectively: '

2=3=210°0D (1)

where 2 {5 zhe avarage azu=jer of laukenia cases per gersog-year,* and Dn

{s i3 rads %o the bose =arrow calsulated as i3 the zore Teceal sophisticacad
(203) 3 4 < g4 - a1 4

computar program. Por gacma radiacics Rossi fits the lollswizng

relazionshipy o the daca: .

(3

G. D. Zares and T. J. Jocas, A Reazalysis of Leskemia Dacta 2= dccaie
3omb Surrivors 3ased cn Istizatas of Absorded Desa 2 3ona YarrTav
(ealss Physizs Division, Qak Ridge Yaticmal Lahoracary, Cak lidge,
7Y 17830), presaactad at the Twealy-First Anzual Meecizg of the
Healzh Physics Sociscy, July L, 15376,

The uni:z cases ser sersgn-vear for R is used o zeaz that che coefliclest
18™9 case . P L '
(3 =10 ?.tsc:'": rzn) 15 =2 be sulzipliad 57 dose. 7o 9%%ain the total

su=he= af cases, 2 would be =ulziplied 37 the number of perscas axzosed,
and by the average auster 2f years at IIsk afzer exposurs. T3 cshbrtaiz
the average iacidence of casas/year, R weuld se mulsiplied 5y the dose
aod cthe populactica size.

-y -
-
-
-



R=1.8 x10 37, (2)
vhers 37 is the gacma dose at the zean bone zarTow depch in rads.

If one assumes a quality facsor of 10 for seutrcas for ccsupatiomal
exposuse, 2s assuzed in the NCR2 scandacds :ha: are incorporztad {3 10
CIR 20 (the formar Zacdbook 63 values), one should use a faczor of 3 x 10.6
(cases per perscz-rem=vear at risk) as a risk factor in the firsc equacica (1),
i D§ were %2 be exprassad iz re=, sizce the Tisk is fixed by the actual
cbserved casas of leukamia. This factor of 3 x 10‘6 is oot very differeat
froa the o0ld factors of 1 o 2 x '.3.6 zerscu-reg-year (PRI "“) (5,8,
afzar expocurs that we have ssed for abous 20 7ears, since the rise ia laukamia
at Eiroshiza and Nagasak! was fi-st published in Sciance iz 1958. Tais

is particularly true since Rwossi Las used dose estizacas at a bone zarTow
depch that izcludes ceceat calcoulatisas of atteszaction showiag tiat the

dosa at the average Soze deptk is 1/4 of that zear the surface of the

29T means the risk factor =ust be =zulziplied by the populactica size expesed
tizes the sizgle dose ia Tem tizas the "years-at-risk” over whizz tie ziven
disease 23y apgear afcer the exposuves (and following the latent period), ia
order £o zbtaia zhe tstal aumber of chserved casaes of laukamia (in excess
of those 2acurally occcurizg).

(’)‘hc 3iclogiczal Tffacts 2f Atomic Radiasicn NAS-NRC Suzmary Raperzs (12€0)
{3) ..

Cnitad Sacicns Sciencific Coc=izzes ou the ...-:c.s of Asz ': Radiation.
- . . - L l -./ -: “--y
2epcrt. Ceneral Assemdly, Ll3zh Sassice.Suppl ez Jo. 14 (A/S818), ».35, 1974
¢ ?

(8],

Iaternational Commission on Radislegiezl Psocscctica. Pudlicatisa 14,
Radicsensitivicy and Spacial Dissribucisca of Dose, Oxisrd, Pergazea
Press, 19567,

(')Thc Zffects on Populations of Sxposure to Low Lavels of Iemizizg

3ZIX Repors, YaS-NREC, (Nav. 1372).

$-¢x
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body, and also about 1/4 of cthe neutIecn Xer=a to a s=:all voluze of ctissue
ia free alr. Witk this actor of 4 izcorporatad io the denominatar of the
risk estimars chbtained from the epidemislogic data, it is no wonder hat
the risk facszor ia Equaticas (1) is scmewbat higher thas iI used to bde.

The exac: derivation of Rossi's risk esctizates thus bYears further pvestii-

gatism. ' .

1f we use the gazma dose at Yagasaki Irem the Aighest group (wher: oSt
of the earliar casas cczurred), say about 1CC rads, == the gacma tisk

-4 .
would alse csme gut coasistest wish atout a 2 x 10 cisk factor appliad

gnder =the "lizear: ;7'.' assiu=ption (wish a D iznstaad of 32 depecdance).
Anizal and =icro-dosizetTic data zay show chat the neutTss Tespenit is
sore liksl-'limear and zhat the za==a -espcuse is prodadly curvilizear, .
acd that =he conclusizns ars probably well-foumded regarzding the Increase
of 33E up =o 100 or zore is dcses decrease %o adout 0.5 rad or below for
ceutssas. O the other hznd, this iocreasing 28 at lower zeu .:zn doses
33y be due =3 a cozpasisca of the zeutTom risk Wil she such =ore Tapidl
reduc 4 risk as Zacma exposuras are lowered, Taller tlaz a visk of =2esutTon

expos.cas 1izter thaa 2ad previcusly Seez assu=ed. This is azother

quastion that saguld be fuzther iavestigated and clarifiad.

3 140
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ALTIRMATIVE ACTIONS

Do sething.

Wais for NCR® 1cticn %0 determise what actics YRC should taka.

Accept cew analysis and ilssue a 2ule Change.

L)

2eiect zew azalysis as zst valld,

Publish a Nocice of Considaratics of Rule Change azd solici: cogmesis.
Iaiciate a thorsugh review, solicitiag cocments and discussica fsca
others 1o the scienzific communisy to arrvive at a valld declisiom, acd

recomsecded actica.

7

"'31‘11 &.ds
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PRELDMINARY TALUE/TDOACT APPRAISAL

The Rnclck Regulazary Commississ as aa izdependant agenmcy should
kaep abreast of curren: developoenss iz the zuclaar area, develsp L3
owvu izdependent judgmencs, and taka actiom accordisgly. This Seiag the
case, .\.’.:tz-..a':ivu 1l azd 2 should =e¢ Sc consideres as pocestial solutioans.
Due t¢ the complexicy, limiced tize allowadble, and the lack of sufficilant
confizmed {afsrmatica, Lt is zot possible %0 =2aka 3 valid sclaacific
decision 29 accept or reject the zew azalysis ac this tize. Thus, Alter-
satives 3 acd 4 should be elinizaczed from further consideration. The zask
group is uzacizcus that addiziomal izformactisn a3ust Se gacthered, Teviewed,
and discussions teld witl otlers i3 la scieacific coomunisy o arrive at a

valid decision and %o bde alle %0 recoc=and ac2isn. Since a deciszion cazzet

‘be 3ade at this tize, 4t is consilered mwise %o issue a publiz Yociga of

Csasideration of Rwla Chazge as tihis could cosata ccaocara which aight prove
t3 Se sawarTantad. Thus, saraacive 5 is coesidered as tle only viablse
altarzative uztil a thorsugh teview caa de completad.

A thorough ceview azd azalysis s secessary Ic assuTe that valid
occupatisnal radizticn protactisa liziss exigs %9 procact wotiass ind the
public. Although defizizive dacza an- set availabla iz is estizacted that
there 2a7y de about 3000 workass iz lizessees’ facilitias recaivizg scce
geutsss exposure, and the :z:b.cr of sceupatisually exposad individuals ia
activizias zot licensed by YRC, 3us whizh have chesea o fallow MRC regula-

tisas for pusposes o radiszticm protestism =ay axcesd 10,000 iadividuals.

'43 1.1—2 _ G-¥7



It i3 30¢ Llatended %0 fully assess the i3pact of decreasing the

allovable seutren exposure ualass 4t is shown that a reductica is

wvarrasted,

«J 143
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RECOMENDAIICN

The Yeutzonm Quality Factor Task Group reccmmends that Alzarmactive §
be selacted as appropriata acsiocn. Dus %o the complaxicy of the teview,
the following zethod would easure t2orsughaess and Teduca the commitmeat
of rescurces zeeded o accomplish the task: assige an ‘=dividual full
tize %0 the reviaw aad use the Task Group as a rveview coomittes o assure
that tachaical quasticas/challenges would nct Se sverlocked. It i3
tentacively estizaced thas 'suca a review csuld Tequise 5 =ontus and that
travel and use of consullants 23y Se reguired.

-
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ACT.vITIES URDER YRE JURI
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. of Persons Und er
Type of Faeillisy i NRC Jurisdizsisa Wizh
Potential Neutron Exsosure
252 2
ce (llosp. & Has. & Schoels) (not counting 400
segligidble axposure %o studeat 5) - - .
Research Reactorst 39 @ 15 people ez, 585
Assu=izng lic¢
- { - (o] 9 =
o 1°‘7‘“‘3 ) 200 sourcas ice
Acceleratars® 81 @ 10 pecple ea. 81CY then personr
Fuel Fab aad ' . e e fomts
Reprocessing * SO 2 B 2NN
iom.
Total number of persans with peteatial neutTen axposure 274553000

undes NRC jurisdiscsisa.

.m LN T —
-l N N b 'c.‘-c.‘.-.én "?v -

.SU - s:“
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>
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) § of Pazsons wish
Activicy Potential Neutrton
- Exoosure
mAs . .
Raactor 2730
Tuel Fab (=Ll/4 of :aca- -n.'artd) 250
Fuel Processing (~1/2 tatal sonitored) 750
Acceleracors . 2382
Weapcns 7846
Irradiacion Tacilities 24
13582 == 14220
' 3007 (Facilisies not under NRC licezse)
A=y ’ 509
Navy 120C
Alr Torce 15C0
14C0C = 1407
Tatal not uyander NRC Jurisdiztion a 250
Tacal Number of Torsons wish Tatencial NeulTan Exposucse 31C<
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This estimacs was obtained froa the Demsastration Canters in Loulsiana
and San Disge. Califocnia. Each ¢ f-ic- escizated 100-3C00 iandividuals
tecciving aev ton exposure froz C°F Tharzfore, the median escizate
from each cen  was 200 individuals.

Theras are 70 Ta  as=h zzactors in the Uniied States. I is estinated

that 39 of ctham _ have either neutrsn bdeams or ther=al colusas
Purther, it is wzed that there aa? se 15 peopla occupaticmally
exposed due ¢ * ir weork, or th reseasch. Al.&curh chere are

54 power Teacis ., 11 cx-eri.¢1:a. seaczars, S szizizal assemdlisas,
2 test reacsors and 19 OCD reactors veviewad dy NTC, it is assuced

- that seusron exposure would de 2iaizal evan though ssme ocsunasicnally

exposad parscmnel =ay enter sontainzent during cpes acisns.

This est .:a:a was sbtaized frem zhe Radioisotspes Licensing 3ranch.

In 1964 there were 225 ac:nla:a::-s {a the U.S. The estizata is based
on ‘the fact that sote ;c-e.a'z':.. have ceased operztisn and cchers
have bees uilt; therefsra, it is agsused that at laast Pl aze In
exiscence that caz produse meulvom expesura. Furihaz, It is tssu:cd
that these are 10 sseracsrs and/or experizanZazs jer =achine that could
be receiving scTe JguiIon exposuTe chraugh tha shieldls

Ia 1978 Hg-n wvare 5602 pecple that -cc¢~vnd -c;su-zh‘e oc-upa:.:na¢
exposure iz thess facilities. Currenily thare aTe 27T shably less thaa
150 that receive nsusson oposure: as thare is only ona plutoniua
facilizy aczive, The estizacza of 750 is sased oo tle assumpiion thad
other lizensees =3y again beccze active.

T™his infarmacion was supolied by che Healtzh Protacticn 3Iranch, Division
of Safecy, Standards asd Csspliance, 22d Teprasents serscanel wilk
measurabls aposure, scme of which was assuzed ©2 be neulrea.

Estimatad aumbars: Deaes not includa any TsacisT epesura.
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REACTCRS

14 teaczor facilities Teporsed carmizations with the persosniel axpesuzes

shown by Eypc of radiation.
207 people had meutsos exposuse.

1f the qual;: factor wvere raised by a factsr of can, then the

rsonzel exsosuse would he higher By a factor of tan and §
r

pecple would bave had & quasterly expesuza =3 seutrans of:
3.1 ke
.05 Raa
3.2 Ran
7.4 !::
' ' 10.
’ 10

o
w.
f G

FUEL FAZRICATIO
S facilizies reported zer=inacisns with tha axposuses showzn by tyre of

zadiacica.
114 people tar=inated had saly zsusrez exposure.
Total nuzber terminated by Jhe 5 facilities was 143 pectle.

If the quality facsor were raised by 2 fac2or of ten, thes 2tha
pecsonnal exposure weuld e hizher by a factar of tem ;“d 20

7cnp.c would Rave %3d asnual exposuTes 2 neusronsg of:

$.36 Ram ) 9.88 Re=
6.65 Ren 10.5 Re=
7.32 Raa , 10.81 Re=
8.70 Ram ' 11.06 Rea
9.04 2= 12.46 Re=
9.1 Rem 12.61 Ra=
9..54 Re=m 13.72 Ram
i $.28 Re=m . 18.20 Rem
9.51 Rea 22.35 Re=
9.73 P22 22,40 Re=
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