
!·fr. Saul J. Harris 
\ssoci.'.iLe .~.D.d.ic-·l1ysici~t 
Depnrt;.;neut of Labor 
State of New Icr~ 
JO Centre Stroet 
Naw York 13, N. Y. 

Dear Mr. Harris: 

Decercl:"'r ('.), 1954 
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This vill refer to .rcur lat tar or ~fovember lo, 1954 requestin~ informa­
tion on a list of :a.·&.dioisotopes which may ba considered "safe" for 
general distribution. 

The list to which you refer vas prepared for the conaideration of a 
subcommittee of the l~ational .;ommittee on iladiation ?rotaction for inclu­
sion in Part 4 of ~ rapo~t on the regulation of radiation exposure by 
legislati va .i.ileans. !.. draft of this ~1oi~t.ion of the report ws.s issued in 
November 1<-1:iL md uus ~iv.en limited -.!J.rculation for purposes of eliciting 
comment. li .rou nave J:tvaila'olo ':l ~-;7 01" tnis draft, the list of radio­
isotopes to which you refer is ;::iven on page 23. The proposed Chapter ZVI 
of the new Yor~ $\.ate Sanitary ·jocie gives approximately the same list on 
?ages J and 4. ·:tare is one difference in the two lists. The latter list 
gives the value of one lllicrocurie for natural thorium and natural uranium 
while the ~rc:w list gives a value of 1000 microcuries for these tvo radio­
isotopes. The reason for this Jiff erence or ill :ippear in the following 
discussion. 

The limits given .:.n this list 1.l'ere oot'.!.incd b:;.· ~stinat:...'lf the ;;-.a.riz:lU1'1 

qua.o.tH1y uf aach isot.opa ·11hiC!l '.!Oulu ;,.; ta..;:en ::.nto tht.1 boJ.y at one ti.r:lc 
without ca.usl.- g >Jome orcnn or tissue :·f tLe ·:c..J.,/ tc- :.;.c JXf)CS1::d L1 excess 
of or-;. Jf the f ollbwing levels: 

(1) l·J r !.!l .?_4 ~1CUI'S 
\2) d.J !' iJl j iiiUJJ LtiEJ 
(J) j0 ~ ~n 1 ;ear 
(4) l:iJ r in 10 .rears 
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These values are sor~b1t 'U"bitrf117 inasmucn as ~hey havtJ nol; oaen pre­
viously answered ~Y auy ~uthoritative ~roup in the field of r~diation con­
trol. However, they are believed, on the basis of existing information, to 
be vell below the hazardous range and were considered reasonable by the 
NCRP. 
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Since exposure may occur either by ingestion or !>y iDhalation, ,~nd 
sinae the organ receiving the lilill.ting do&• may be the Heritica.l" or;;an 
of the body listed in lffiS Handbook 52 or may be the lung or t.ha i~t, 
this L'lethod of selecting the limting quantity ls developed by esti­
mating the quantity required to reach one of the levels listed above 
under each of the following four conditions, 

(1) critical organ by ingestion 
(2) critical organ by inhalation 
(J) direot oxposure of lung, and 
(4) direct exposure of gut 

and then selecting t.he smallest of these quantities as the limiting 
quantity for that radioisotope. 

Computations are based on the ve.l.uea given by K. z. Morgan in Nucl.eomcs, 
June 1954 (Reference 1) and in the dr<U't .leport oi: :t. z. ~,~organ to the 
International Gommisaion on Hadiological ?rot.action, 1953 (iieferenca 2). 
The values in aeferenca l are adapted to the present purpose by first 
converting the concentrations listed to quantities which would be ingested 
or inhaled in 24 l1ouz-s, using 20u ml/ day ao the no.~ ra ta of intc;,~o of 
water '!Ild .2 :< io7 CIJ/day as the norr:;al rate of :!.nta~e of air, and then con­
puting by use of the ·~quation, 

'.::=::0 (1-e-~t), 
A 

the qU!llltity which would be required ~o give tha doee of interest. 

The actual computations are somewhat tedious and I have only one ccpy of 
the detailed results. However, if you are interested in further detail, 
I nhall be glad to supply it. 

The computations as made indicate thut the limiting quantities of laaniun 
and thorium on this basis should be Jo:mewhai. less than one microcurie. i:fow­
ever, because of the physictl difficulty of talcing a microcurie of the 
material into the body within a short period of time as the result cf ::in 

accident, it was the judgment of the Subcommittee thE:.t these two mat::rials 
should te assigned to the 1000 mi~rocurie group. 
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DATE II> 

Very truly yoUI's, 

Forrest Western 
Biophysias Branan 
Division of Siology and :ledicine 
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