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200 MADISON AVENRUE
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£ Decenber 2, 1964

T0: ALl Members of the Lesd Industrids Associstion, Ins.
i
BE: T"lead in the jpviroment®, by J.C, Calandre, XD,
N
N
Enclosed you will find & reprint of the above paper which was presented
at our Annual Meeting 4in St. louis, Mo, this year.
We are sending you the enclosed paper as we feel it {s an excellent
swmary of the present situation concerning the general field of lead
and health, The information contained therein can be used in answering
any questions you might receive on the subject of environsental contamination
from lead,
Extra coples of the reprint are availatle as long as the supply lasts,

Yery truly yours,

Don G, Fouler
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LEAD IN THE ENVIRCMMENT

J. C. Calandre

The ixportance of chemicals in man's social, econamic and
occupational enviroment has reached the highest level in history.

This interest has resulted in an incresse in expodure of man
to chexicals under & wide variety of circuxstances. Chemicals are
added intentionally or incidentally to our diets, the air we breaths,
the drugs we use, the streams we fish, the lands we hunt and for many
of us, chenicals are frportant and necessary in the joba wa perform
end the products we produce.

Same wvould have us to believe tnat these exposures are not being
regulated, wonitored or supervised. That men s being indiscriminately

subjected tO many unknown and indescribable dangers is far from the
truth.
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carried on in all situations where chemicals and otber substances
Are used and the possidbility of lizited cr mass population exposure
is present.

Pood additives, pesticides, drugs, cosmetics and air and vater
contaninants undergo extensive and intensive study by industry and
goverment agencies., The sclentific research progracss involved are
highly sophisticated and are desizned to define very critically the
biological effects of these materials, The Food and Drug Adrinistreticam,
U. S. Public Health Service, Department of Agriculture, Department of
Intericr, Fish and Wildlife Service and Air and weter Follution Com-
aissions on & local and naticnal level are anong qoverment agencies
involved in this extremely important task.

Industry provides similar safeguards and informatiom through the
integrated activities of the industrial physician and murse, the
industrial hyzienist and toxicologist and the safety engineer. As a
tean these individuals define the biological and physiologicel effects
of chexicals. This information {s used to develop the measures required
to control or eliminate possibly dangerous or offending agents.

The total effort is extrerely large and carries with it a great
poral responsibility. Unfortunately, it is little understood or
sppreciated by the general public. This results in our fulling prey
to such scare situtations, among others, as were created by the pube
lication of "Silent Spring,” the "cranberry case,” the paraffin wax
and cancer clsins. One recent allegation that the aversge resident
of the U. 6. {s being subjected to severs chronic lesd exposure in the
atmosphere was widely publicised in spite of carefully assenblsd fact
showing that this ia not so.
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Readers of the book, "Silent Spring,” were led to believe that
pesticides wvere being used unnecessarily and indiscriminately, that
the general pudblic was dbeing poiscned, and that in a fev years most
forms of fish and wvildlife vould be extinct.

Little mention vas zads of the intensive research programs that
are carried out oo each individual egriculturul chexical that may enter
the biosphere. The research programs define the biological properties
of these materials sz precisely as possible using all of the research
tools svailable. The levels of use that are established as & result
of this effort are safe levels with margins of safety ranging from
100 to several thousand fold.

Extensive investigations proved that there was no danger in
sating cranberries treated with s certain chemical. Faraffin wvax wvas
cleared for use by the 7ood and Drug Administratiocn after sufficient
evidence was presented tO reconfirs the belief that it wvas not a
carcinogen.
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tridutor to eir pollution in general and to dangercus lead exposure
specifically, Because of these allegations & syxposium of sclentists
wss held in Washingtom, D.C, last December on enviromental lead
contamnination,

The stated purposes of the symposium were:
A. To evaluate the degree of exposure to lead fraz all sources.
B. To appraise the need far research and control nessures.

One subject for considersble discussion wvas whether there vas a
biological basis for the reduction or elirination of lead campounds
from gasoline.

Although useful suggestions for continued research on lead were
developed at this meeting, there vas no evidence presented that
contredicted existing knowledse about lead in the enviromrent and its
relevance to man. Let us exarine same of this knowledge in the proper
historical and scientific perspective.

The intensive study of lead first cane into focus in 1923 vhen the
Question vas raised as to the extent and possible effects of emissions
of lead carpounds from exhausts of sutamobiles using leaded gasolines,
then & pev development. Under the aegis of the U.S, Surgeon General,

8 scientific study was made, including examination of people in close
contact vith leaded gasoline and exhausts. A Pudlic Health Service
report was issued saying there was no reasoa not to use the leaded
gas0line but that studies should be continued.
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Research did continue -- on an ever-broadening scale -- and
thus it was that 35 years sfter this first report, & proposal was
made tO increase the perrissible lead content of gascoline to meet
requirezents of newer high powered engines, particularly in sviatioa.
Another thorough and critical reviev was undertaken to assess opce
: again the question of tiological significance of lead in the atmos- 3
1 phere, and once again the Public Health Service could find no scien~
tific reason not to perrit the increase in the upper level of lsed
content, It should be noted, in passing, that sven today, the
average content of lead in gascline 13 Dot \p to the previocusly
accepted level, Only 8 fev specialired gasclines, such as high test
aviation gas, utilizes the higher leed level contents,

Thus, throughout this entire period there have been accumulated
findings by distinguished scientists of goverrment, industry and
universities wvhich have been reported in detail 4in scientific Jourpals
) and in monographs issued by the U. 5. Public Health Service. It is
: izportant, therefore, to point out that leed in the atmosphere bas
been the subject of scientific study for at least L0 years and that
the biclogical effects of lead in the bdiosphere are smong the most
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Minute ancunts of lead enter the body with food and water taken
in. Approximately 90 percent of vhatever leed enters the body ccmes
in this way, and the rest -- about 10 percenst -- enters by in-
halation. The normal intake -- which varies from tine to time and
place to place with individuals -- {3 approxicately three-tenths of
s nillicran. 7That's roughly one one - hundred-thousandth of an ounce.
Dealin: even with this tinmy amount, science bas developed the knovw-bow
to deterrine what happens to this intare. It ia by and large elis-
{imated by matural body processes. The result is a dymanic equilibriwm
under Averege exposure tonditions -- 4n & word, the output equals the
imput. 7This s & greatly si=plified swration of the results of years
of study of the petabolizm of lead in the dody.

4 Everyone recognizes that too much lead is toxic and under cooditices
of zassive accidental exposure may cause illness as well as death.

This sare statement can be made adbout pany checicals and other every

day substances. But because of the ability to measure lead and the
knowledge of its action, today even industrial and sccidental cases of
excessive lead exposure are relatively rare. This is because we are 1
able t0 know hov much exposure ray be the point of "too puch”™ and to 1
peasure the conditions under which this could happen and to deterxine
in individuals vhen it right be happening. Let us examine the present
day situation as it relates to man's exposures to lead fram variows 3
sources in the enviromsent.

Man's diet accounts for 90% of his leed intake. Extensive studies :
on this point have cunclusively provean that the lead intake from foods :
bas decreased in the last 30 years. 4




1ead {3 & componeat of drinking wvater. The results of 531
analyses of municipal water supplies in this country showed that all
were belov the prescribded standard for lead in wvater and that 80%
contained 1/5 or less of the paxirmm allowadle concentration,

The industrial or occupational exposure t0 lead has decressed
in the past 30 years. The lead levels of workers exposed in
foundries, auto body plants, printing shops, battery plants, ete.
bave decreased. This situation has resulted becsuse of irproved
working conditions achieved through the efforts of management and
the industrial bealth teem.

Many of you have heard of the Tri-City Survey wvhich involved
multiple air analyses for lead in los Angeles, Cincinnati and Phila-
delphia. Andalyses for lesd in blood and urine of selected groups of
hundreds of people in the population of these cities were also coo-
ducted. Lirited investigations were made of the concentration of
stmospheric lead in heavy traffic and in & wvehicular tunnel.

The Durnoses of this survey wvere <« in hrfefs

e~ t0 set W benchmarks for watching the leed content in the
alr of cities, and in the dlood and urine of seslscted

populations,

-~ t0 gt information that will permit contimuing reviev of
the effects, if any, of lead concentrations in the air and
1in the population.

== and to see vhether there were any ixportant differences ia
the dlood and urine levels of pecple with different types
of exposure to caxmunity stmosphers.

The sponsors of this extensive and revesling project were the
U. 8. Pudblic Health Service, the manufacturers of lesd antiknock
additives, the petroleun industry and other appropriste organizstions.

The concentraticas of lead in air found in this study agreed
with those obtained during the same period by the Katiomal Alr
Sarpling Network of the Public Health Service., There was no evidaee
of an \pwvard trend in the lead content of the atmospheres of the
three cities studied. In fact, the trend in Cincinneti appeared to
be dowvrvard since 1946, The lead in air analyses may be brought in'e
better focus by pointing out that the levels found are 50 to 150 timws
less than those considered to be safe for an occupatioml axposure of
sight hours per day for & working lifetime.
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The lsad in bdlood analyses for 2300 persons and urins analyses
for 1700 males of the same growp revealed that persons not having &
high occupational exposure to lsad had normal blood and urine lead
values. Only 11 persons wvere found to have concentrations of lesd
in their blood equal to or in excess of ths amount generally Lalieved
t0 be porzal. And these 1l peraons were fram groups that had an
opportunity for industrial exposure to lead, IEven 80 the lead levels
obtained in all groups -~ includin: these 11 «- were within the
presently accepted normal ranpe for huans and were not significant
in tems of lead intoxicatioan.

These results are cocparable to those found in previous studies.
It is irportant to note that the dsts vere obtained during a period
in which there has been & large incresse in the consuption of leaded
motor fuels.

These findings are reinforced by data presented at a Vorld Health
COrganization meeting in Geneva at vhich was reported the results of
approxirately 2500 analyses for blood and urine levels irmvolving mem
and women of 15 countries in uftmx:t parts ot thc vurl.d These
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Bov the tiny amounts of lead get into and out of the body, and
what forn the lead 1s in are important aspects of this leed question.
All of the lead vhich enters the body or 4s present in the esrvircement
is not biclogically active. This $s certainly true at the levels of
enviromental exposure to lead. 7The body sdjusts to increesed leed
intake by incressing the output vis the kidneys and gastrointestinmal
tract and thereby maintains its lesd balance and avoids toxic sysptoms.

Ancther protective mechaniss available to the body is the storsge
of leed in the skeleton. Recently, & mmber of studies have shown no
carrelation between bone lead concentrations and time of residence in
an ares, and no correlation betwveen concentretion and ase. These and
other results definitely show that there bas bees little change in bone
lead concentratiocn in the past 30 years during which tine the coasuwp-
tion of leeaded gasoline has increased,

It is Lirportant to keep in rind that more s known about the
biclogical effects of lead than about almost any other air borne sub-
stance. This knowledge has been gsined through industrial hygiens
operience a3 well as by sophisticated aniral and hwan experiments.

Althouch there are differences of opinion as to what is “"norsal”
and safe, present evidence indicates that the estadlished levels of
1e8d in blood are safe or normal physiologically. The present threshe
©ld values for lead in the air, blood and urine, in xy opinion, are
sound and useful guides. Hanvcr, one cannot exclude the possidility

that xinimal biologicel changes may occur &t lov levels of lead exposure.

A fev sclentists, same of them non-pedical, have questicned whether the
present quides on lead values and effects of lead are sdequate,
althoush they offer no evidence t0 shov othervise.
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Ro one will argue that additional {nformation relative to the
medical, toxicological and metabolic aspects of leed exposure is
necessary, This inforoation is desiredle in relation to -- to use
technical terminology == ribosamal and zitochondrial enzyma effects,
reproducticn, mental develorment, the integrity of the cestral
nervous system, the cardiovascular Iystem and heatopoietic system
and the i{ndusirial and urban enviromments whersin large segments of
the population are involved.

In nedicine, &3 in most situations, it is prectically impossidle
to prove the nepative. However, everyone has the saze goal -« the ]
protection of the health anu welfare of the genersl and industrial
populatiocn. The more koovledce that can be developed the better we
vill be able to cope with questions and problems 1f and as tbey arise. 1

In fulfilinent af this responsidility the lead Industries
Association, the U, 8. Public Health Services, the Acerican FPetrolewm
Institute and Lead Alkyl Mamufacturers are cooperating in the develop~
mant, L{=plementatiocn and financing of scientific research procrans
in depth to atterpt to resolve the Lrportant questions coocerning the
subclinical and subcellular effects of lead in the research arees
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To s Wp the present situation concerning the general field of
Lwed and bealth, with facts based on recognized research:

1. Acounts of lsed from all sources to which the gemeral pop-
ulation 1s axposed 40 not constitute & health haszard,

2. There has been little chanpe in the last 20 years in lsad
intaie, output and bVody retention in the averase American
adult, .

3. lead concentretions in the alr from all sources are 1OW -
far below levels known to he safe for industrial varkers.

N, Ioissions of lead fron sutamobils exhausts are not creating
& public health bazard and there {s no evidence that dictates
8 deod for eliminmation of leed fram gasoline.

5. Contimwd and expanded research into lead in the esviromeent
and its significance to huran beings is necessary and s
being dane.

I respectfully sulmit that fair play and the proper professiocnal
recognition of the large body of sclentific data on the toxicology of
lead prevail wmtil such time &5 the research prograc presently under
way can proviie specific information sbout the areas &n possible
Question.
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The lsed 4in blood aralyses for 2300 persons and urine analyses
for 1700 pales of the same grouwp revealed that persons not having a
high occupational exposure to leed hed normal blood and urine lead
values. Only 11 persons were found to have concentretions of leed
in their blood equal to or in excess of the amount generally delieved
to be normal. And these 11 persons were fram groups that had an
opportunity for industrial exposure to lead. Iven 80 the lsad levels
obtained in all grops == including these 11 == were within the
presently accepted normal runge for humans and were not signifioant
in terms of lead intaxicetion.

These results are cozparsdle to those found 4n previous studies.
It 13 Uportant to note that the data wers obtained during & period
in which there bas been & large incresse in the consuption of leaded
motar fuels.

These findings are reinforced by data presented at a World Health
Organization meeting 4in Geneva at vhich wvas reported the results of
approxirately 2500 analyses for blood and urine levels involving mea
and vamen of 15 countries in different parts of the world. These
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end urine levels have not occurred 4n the past 30 years.

How the tiny anounts of lead get into and out of the body, and
vhat fom the lead is in are Lmportant aspects of this lesd question.
ALl of the lead which enters the body or {s present in the ezviroment
1s not biclogically sctive. This 4is certainly true at the levels of
environmental exposure to lead. The body adfusts to incressed lead
intake by increasing the output via tbe kidneys and gastrointestioal
tract and thareby maintains its lead balance and aveids toxic syrptams.

Another protective mechanisn available to the body is the storsge
of lead in the skeleton. Recently, s mmber of studies have shown no
carrelation betveen bone lead concentrations ad time of residence &n
an ares, and no correlation between concentration and age. These and
otbher results definitely show that there has been little change in done
lead concentration in the past 30 years during which tine the coasump-
tiocn of leaded gasoline has increased.

It is important to keep in rind that more is known about the
biological effects of lead than about almost any other air borne sube
stance, This knowledge has deen gained through industrial hygiene
experience a3 well as by sophisticated animal and huwan experinents.

Althouch there are differences of opinion as to vhat is “normal”
and safe, present evidence indicetes that the estadblished levels of
lead in blood are safe or normal physiologically. The present threshe
©14 values for lead in the air, blood and urine, i3 my opiniom, are
sound and useful guides. However, one cannot exclude the possidbility
that miniral bioclogical changes pay occur at low levels of lead exposure.
A few scientists, scme Of them non-medical, have questioned whether the
present quides on lead values and effects of lead are sdequate,
althoush they offer no evidence 10 show otharvise.




