May L, 1940

" Dr. H, Heimann
Division of Industrial Hyglene
Department of Labor
New York City
New York

Dear Doctor Helmann:

In reply to your questions
concerning the safe limits for industrisl lead exposure,
I think it is only fair to say that the limits which are
accepted as fairly adequate at present by a number of
authorities are based on observations which have been
‘made carefully. Any literature which is cited, howsver,
must be related to the specific methods by which the
information was obtained. Thus when Bloomfield and his
assoclates in the Public Health Service mention the
figure of 1.5 milligrams of particulate leac¢ per 10
cubic meters of air as the safe limit for exposure by
inhalation, they are referring to the appllcation of
the impinger method of collecting samples of air in
industrial plants in areas which are free from lead
intoxication among the workmen. The impinger method of
sampﬂing, obviously, does not- collect all of the lead
which is in the air, It misses some conslderable
proportion of the most finely divided particles, and
it pgobably misses most, if not all, of the fume.

Therefore if electro~static methods of collecting lead
are employed, the results, generally speaking, will be
somewhat higher than those obtained by the impinger
method. Other methods will yield somewhat different
results, and, so far as I know, there is no means of
relating these results one to the other. I have no
reason to doubt the essential correctness of the figures
based on impinger observations. Indeed such correlative
resulits as we have would seem to indicate that they are
substantially correct.

Our own observations have been
made not exclusively but largely om the basis of the studies
of the rate of lead excretion of groups undeér variable con-
ditions of exposure. After a good many observations on
a rather large number and variety of industrial establish-
ments, we have been able to correlate clinical observations
with lexcretory studies in such & way as to define =
critical level of lead excretion in relation to lead
into&ication. A group of workmen whom we have followed
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over a period of years show mean values of approximately
one-tenth of a milligram of lead per liter with a range
of variation extending from 0.06 to 0.15 milligrams per
liter. Large numbers of indivliduals in groups belcw this
level have falled to show lead intoxlcation, and & number
of groups with excrstory levels mbove this range have uni-
formly shown some occurrence of lead intoxication. In this
partichlar group there has been no case of bona flde lead
intoxication, but there have been suggestive clinical
evidences of pro-dromsl intoxication, especially as the
"ssultiof some chance additional exposure above the toxie
level.| Having followed this group for many years, we fesl
quite certain on clinical grounds that they:-are right at
the threshold of intoxicatlion, although none of these men
has had to discontinue his work on account of 1llness or
sugges ive symptoms.

‘ In our opinion the level of

lead excretion in the urine, and to a lesser extent the

level of lead concentration in the blood, constituts

the best methods of measuring the over-all lead exposure,

and asg the rosult of our experience, we belleve it 1is
possible to differentiate betwsen safe and dangercus lead
exposures on this basis more preclsely than by sny other
method., It is gencrally belisved, of course, that indus-
trial lead exposurse is chisfly a matter of inhalatién.In

this pinion I fully concur. On the other hand lead
poiscning does occur as the result of lead ingestion, and

in many occupatlions it is difficult, if not Impossible, to
exclude comnletely the factor of lead ingestion. We belleve,
therefiore, that 1t 1s wise to take this matter into account
and to study the lead excretion of representative workmen in
a plant as a means of messuring the lead exposure..Neverthe-
less you will be interested in knewing that we have made air
analyses in connection with some of our observationa, and the
thres?old value given above for the lead excretlon correlates
quite closely with the accepted figure of 1.5 mlllligrams per
10 cuﬁlc meters of air. Actually our figur“s ars a little
higher than this (approximately two milligrams per 10 cubic
meters), although there has been some variation which might
indlcate that the lower value is the more acceptable one.

In our own study we are planning to make use of the electro=-
static method for the collection of dust and we belleve that
safe limits will eventually be more accurately defined in.
“terms of electro-static measurements plus determination of
particulate size in a varlety of Industries.

Finally I would not want to
1eave‘this matter too much up in the air by my discussion.
For practical purposes I am convinced that the reduction
of ocFupational lead exposure to a point where workmen are
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than 1.5 milligrams per 10 cublc meters, would result in
the virtual elimim tion of lead intoxication from American
industry. If we were in position to accomplish this
meagure of control, we could then be quite content to
1nvestigata further and to introduce further pofinemsnts
inte: our hygienic control. This degree of control is

far from accomplishment, however, and perhaps one' of the
greatest needs in this field cf work 1s to educate in-
&ustrial managenent to the point where this degree of

saf euy will be provided. I make mention of this only
uacahse one of the great obstacles to the, accomplishment
of this program is the uncertalnuy with reference to the
adequacy of our present knowledge. Theraefore I do not want
to contribute to this state of uncertainty and thereby
encourage delay 1n the appl¢cation of present knowladge.

, mheﬁe is & further problem
which does not relate so much to occupational lsad ex-
vpogsure but which ls o factor in oceupational lsad exposure,
namely the limits of safe lead intake by ingestion. We are
working in this field and have soms very intarssv;ng cbser-
vations to report. 4e have been following the total lead
intake and output of humsn subjects who have been taking
xead\dailv in ¥nown amounts in addition to that which is
in their food, over a perlod of years. I:shall not go
into thess rasults for I fesl certain you ar e chiefly.
*ntarestad in the inhalstion of lsad. I marsly mention
the hroblam, however, siance it can not be ignored entirsly
In industrial lsad s2xposurs. -

I trust that what I have said.
will be of some usd to you, and if I have aroussd any ‘
further questionsin your wnind, I shall be giad to try to
answer them further.' , ,

Very truly yours,

RAZ:is ‘ . Robert A. Kence, M,D.



