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The matter of workers? sosur t: radan and 145 daughter zroduct
nas lcng been a controversial su"Je-.. 19L0, the United Staze

lomzittee orn X-Xar ancd Radium P':':vec..-::: a:cp.,ed a value c£ 1IC cisro-
mierocuries per liter of radon as a maximux ellowatle coxcentration for

an bS-nour exposure. This value was cexived fror the German-Czechoslovakian
zines where & value ¢f 1000 zicrozicrocuries per liter existed. It was

the ressozing of this commiitee thzt if 4nis conceniraticn caused 50¢ .
meorcidity among the =iners in this ares, Wwe value should be decreased by

a factor of 100 in order to arrive at a safe concentration. This value

was also adopted by the American Conferencze of Govermmental Indus<tri
Bysiernists Committee on Threshold limits Zn 193], These values have not’
been difficult to meet in industrial estadblishments because the marmer in
which racdium anc radon is used was acdartatle to local exhause ventilstion
and other engineering contrecls, Expene::ce bas indicated that this lewvel
is quite safe. In fact, a level of 100 micromicrocuries has been used in

Great Britain without known hsalth damage.
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The concentrations that we have enccurtered in the uraniur =ines
range from 25 - 80,000 micromicrocuries per liter, n..h a2 median value ;
of 3000 micramicrocuries per liter. TWerk toat has been done by this |
Division in other mining areas such as copper, silver, leacd, zinc, where [
rineable grades of uranium do not exist indicates that miners have been
working in concentrations from 25 - 50C zmicromicrocuries per liter fer
as long as 70 years without reported nealih damage. These Zigures have .
been obtained from various cining disirists in the inter-ountain ares,
ranging from Southern Utanh to Middle Mentzna and from the {ront range

of the Rockies to Eastern Nevada. ; S

Although we recognize the desirability of meeting the value of
10 micromicrocuries in the uranium mines, it is an impossitle standard
to meet and still allow the mines to operate. After due considerztion
af this data and theoretical derivations, this office proposed & worlking
level of 100 micromicrocuries per liter of RaA plus RaC', Assucing a
S50-week work year, £ hours per day, the raciation dose received by the ‘4‘_/
riner at this level of Rak and Zal' raanges fror 25 = 575 rec per year. < i<
T=is range is odtained by certain assumptions tnat one has to make witd
respect to dust retention by the lung, -1olo ical effeciiveness of the
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algha perticles, and cther <wariztles., In otier words, tne =zi=zux dose
uncer these assumptions is 575 rem and the minizmux dose is 25 reme. AL

the Cincinnatii meeting of 4he acdvisory commiviee (Jazmuary 1$52), we were
informed by Dr. Austiin Brues that in his opizion a cose cof 2C00 rem per
year would cause definite damage to the lung tissue,

We realize that the value ¢f 100 ==orxicrocuiries pased on Rah
clus Ral', wnhich we are proposing as & Working standa~c in the uranium
mines, will be a controversial one. Ceriain well—xnown authorities in
this country, despite recent information, stiill maintain that 1C micro-
microcuries should be used as 2 maximum allowable csacentration,

The zines are the only important industrial estavlishments where '
workers in this country are, or have been, exposes to concentrations of /\/(
radon above 10 micromicrocuries per liter for extendec periods. //

In order to establish a maximm allowable concentraiion for radon
and Rah and Ral' wnich will be safe and still include 2 reasonatle face
tor of safety, it is necessary to deterxzine levels t-at have existed in
these mines witk and without resultant heelih damage. This office has
very nebulous information which indicates that some heelth damage may
have been experienced in certain =ining areas, BHowever, it must be bomme
in mind that negative information is equally a5 important as positive
information in & project of this <type.

It is therefeore croposed that a cooperative trcject be Znmstituted
betweer. the National Cancer titute and the Zivisicn of Qccupational
Bealth. This project should include environmernial stucies of certain
rining areas in the United States tc deter—ine rresent racon anc Rad
and Racl! levels, as well as an atvezpt to eStimaile ite levels that may have
existed in the past. In order io supplement ihis exvironmental data,
the National Cancer Institute would be expected %o concuct epidemiological
studies in these areas to determine mortality and morbicdity causes among
these workers for as long a period as is possidle, We propose tithese
studies be carried out in the following areas where radon is lknown to be
present in the mines:

Butte, Montana - czgper .

Coeur d'iAlene, lcanc = legg, zinc

Aspen, Cclorace - silver, _ead

Front range of Eoskies - zl® non=ferrcus metals

Leadville-Creed area, Clolcrade - all non~ferrous
metals

The following areas are suspected mining areas in wuich radon may
exist:

Certain iron mines in Mickigan
Arizona mining zreas
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We are at a loss at this time to suggest contirol areas for this
study except possibly the iron rmines of Alabazma.

This study is almost imperative in order toc ar=ive at a safe
concentration of radon and RaA ancd RaC'! for use in the uranium mines
and other industrial establisnmments. We have previously stated ihat
the value of 100 micromicrocuries is a texporary level wzich may be
changed as further information is developed. A study of this nature
would also be a valuable contribution to the medical literature, as
we have no record of human studies being made except in the Schneeperg
and Joachimstal mines. Animal experiments axre being conducted by
certain universities but it will be impossible to aprly these findings
to human subjects without supporting information. '

We bave made no attempt in this communication 1o outline the
project. The basic facis are presented herein for discussion,

Sewaxd E. Miller
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