
February 27, 1974

Mr. Jim Gill  
Projects Director
Labour Council of Metropolitan Toronto „
15 Gervais Drive  
Toronto-, Canada

Dear Mr. Gill:

I have not had an opportunity, up to the present, to rea d or to comment on  
the brief which you  sent to me with your communication of February 19.
,\s  a consequence of this fact, I can send you a copy of the material which  
I prepared some time ago for publication on the same subject, without any  
suggestion of creating thereby a controversy on this subject. Since I have  
had a long experience in this field, what I propose has the virtue of  having  
been employed successfully for many years. I can say of it, in relation to  
the difficulties of putting it into effect is that it has worked admir ably  
in eliminating lead poisoning from the most hazardous of the lead-using  
industries.

I shall be able, I trust (I have developed cataracts in both eyes, an d I am  
not as rapid and facile as I should be),to examine and to comment fa irly  
and fully on the proposal which you have sent me. All I can say, at  this  
time, with any degree of fitness, is that lead poisoning can be , and should  
be, eliminated entirely from present day industry, and if your proposal te nds  
only to limit the severity of lead poisoning in industry without preventing  
it totally, it is not good enough and I shall so indicate. We  have temporized  
quite long enough with this problem.

Cordially yours,

Robert A. Kehoe, M.D.  
Professor Emeritus of  
Occupational Medicine
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Febr uar y 19,  1974.

Dr .  R. A.  Kehoe 
Ket t er i ng Labor at or i es 
Uni ver si t y of  Ci nnci nnat t i  
Ci nnci nnat t i , Ohi o

Dear  Dr .  Kehoe:  ,

The Labour  Counci l  of  Met r opol i t an Tor ont o t oget her  wi t h 
a number  of  communi t y gr oups and i nt er est ed i ndi vi dual s have 
pr epar ed a dr af t  br i ef  on cont r ol l i ng l ead pol l ut i on i n Tor ont o,  
an acut e pr obl em bot h t o empl oyees and r esi dent s l i vi ng i n com-  
muni t i t es adj acent  t o cer t ai n pl ant s.  “

I n vi ew of  your  concer n and exper t i se i n t hi s ar ea we wi l l  
be ext r emel y gr at ef ul  f or  your  comment s r egar di ng t he at t ached 
sect i ons of  our  br i ef .

We hope t o pr esent  i t  t o- t he Ont ar i o Gover nment  i n ear l y 
Mar ch and wi l l  appr eci at e gr eat l y your  assi st ance i n t hi s r es­
pect .

Thanki ng you i n advance,  I am,

Your s si ncer el y,

Enel .  ( 2)  
Opei u- 343.

Ji m Gi l l ,
Pr oj ect s Di r ect or .
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STANDARDS FOR CONTROL OF POLLUTANTS

I ENVIRONMENT

The average dietary lead intake of an adult has been estimated at  
about 300 meg/day. (' 1 ) Six hundred micro grams is the level generally  
considered safe for adults. Sixty is the level for infants.! X )

More than 90$ of the lead in the air comes from leaded gasoline.(I )
The large particles, after leaving the exhaust, settle quickly to  
the ground while the very small particles remain suspended in
the air and we breathe them. ( 3X4) The body absorbs "30% or more of  
the inhaled lead. (S )  The fallout on the ground contaminates not  
only the dirt and dust, but gets washed off into our wate .* supp lies.
It can even contaminate food supplies.(6 ) The adult body absorbs  
about 10$ of the ingested lead .(6  ) Studies of infants and children  
indicate that absorption is about 50$ tiXa) and retention is greater  

than in adults.(“7 )

Because of the cumulative effect of exposure to lead it is imperative  
to set standards that err on the side of safety when looking at en­
vironment. As our unavoidable intake from normal sources already  
approaches.the level at which accumulation begins to accrue, any  
additional burden in soil, house dust, paint, water in lead plumbing,  
lead in glazed crockery, candles etc., may cause the safe level to  
be exceeded.

Lead is widely recognized by public health authorities as one of  
the most dangerous elements to which man is exposed. The ill effects  
of lead in man are established facts.(9 ) Toxic effects include  
colic, anemia, convulsions, irritability, blindness, mus cular inco­
ordination, sterility,stillbirths-, mental retardation, miscarriage; {to )  
heart problems, enlarged hearts and cardiac murmurs, electrocardio­
graph abnormalities, weakness, tiredness;(M ) cerebrovascular catas--  
trophics, increased incidence of hypertension, disturbances in person­
ality, intelligence, and learning. (/¡L)

The onset of the disease is insidious and the symptoms nondescript.  
Fatigue, pallor, onerexia, and irritability may be followed by abdom­
inal pain, vomiting and motor unsteadiness. Headaches and drowsiness  
presage the more severe signs of encephalopathy; convulsions, stupor  
and coma.

In its early stages there is little to separate the symptoms from  
those of other less serious diseases of childhood. Undoubtedly,  
many children with milder symptoms of intoxication do not see a  
physician, and many who do are incorrectly diagnosed.( 0 )

This is a preventable illness. Progress to a toxic level may be  
gradual and an early identification program leads to early treatment  
and possible prevention. ( AO Such programs have been established in  

many North American cities, i.e. Chicago, Baltimore, Bostcn, New York,  
Atlahta, etc.
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In order to prevent the onset of this illness standards for air,  
dust and soil have been primarily based upon three human health  
conniderations. No consideration has been given to effects on  
such things as animals or plants, although inclusion of such infor­
mation might allow a more stringent standard based upon criteria  
of more sensitively responding living tissue.(}5") Data on laboratory  
analysis in the canine species indicates that this may be an ear ly  
indicator of environmental hazards to small children.(16)

1. Total Body Burden for High Risk Populations

Body burden is the amount of a pollutant in the body which produces,  
or is capable of producing, damage or interference with functions  
of the body. Blood lead level concentration is a variable which is  
used to characterize lead body burden. 0 5 )

We have already commented on the non-specific signs of lead toxicity  
and this has made it very difficult to establish a blood lead level  
at which one can say "lead poisoning" exists. Until the mid 1920rs  
U kj  human disease was always defined in terms of a definite symptom-  
otology. Since that time the development of bio-chemistry and physi­
ology has enabled U3 to indicate the disease at an early stage.

Children with levels as low as 45-i>0 micrograma exposed over a lon g 
period of time have exhibited clinical lead poisoning.(i7) Sub­
clinical effects of lead have been reported at levels as low as  
20 mcg/100 ml blood. 08) Although these changes are biochemical  
they are an indication of damage to the body chemistry. Ther e are  
so many instances in which subtle disturbances have eventually proven  
to be dangerous, i.e. thalidomide, radiation, asl-estos is, that it  
would be prudent if standards acconmodated any unforseeen long-term  
effects.

For a child, 40 nag/100 ml of whole blood is considered to be the  
level above which toxicity and undue body burden occur.(/?) However,  
for a child with anemia, the clinical effect of 40 mcg/100 ml may  
well be equivalent to that at a higher blood level in a child with  
normal blood. (19)  The observed summer increase of lead levels in  
children suggests that a child with blood concentrations on the border­
line in winter may well get worse with seasonal change. £29a)(2b k>) (20c)  
Children who become acutely ill may mobilize large amounts of lead  
from bones into the blood stream, with a resulting 3harp rise in  
blood lead concentrations. (»5  ) •

2. Earliest Adverse Metabolic Effects

In defining a health related standard it is important to consider  
sub-clinical effects as well as clinical disease. The interference  
of lead with heme protein syrthesis is such a sul>-clinical  effect.  
Aminolevulinic acid dehydrase (ALAD) is an important enzyme in heme  
protein symthesis. It has been found that impaired ALAD activi ty
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in r ed blood cells is  the earliest evidence of an adverse metabolic  
effect 1.0 environmental exposure to increasing concentrations of lead.
(ai )(>1) There appears to be no blood lead level threshold below  
which inhibition of ALAD does not take p l a c e * I n  addition,
AiJU)»s substrate (ALA) is excreted  in urine when ALAD is Inhibited,
This effect is initially observable at blood lead levels of 27-35  
meg/100 ml and exhibits an increasing exponential, relationshi p 
above AO me '/10O ml .( if) This "signifies inhibition >f AiAD that  
is physiologically significant in vivo". (5)  This action must be  
viewed as undesirable in that it does represent an interference with  
the availability of an essential metabolite required for normal  
body function, which in some circumstances might prove deleterious.(  I )

(liven the .'inalogy of diabetes where disease is recognized whe n glucose  
spills into the urine, even in the absence of symptoms, it, i3 no t  

.unreasonable to consider the condition of AIA in the urine as pre­
disease, or at least a3 a factor which increases body stress .(9 )

Thus the designation of AO mcg/100 ml as a threshold level below  
which m o biologic damage is assumed to occur deserves re-exanu.natlon.
A single blood level is a static measurement of a number of (iynamic  
forces: intake, excretion, and sequestration in tissue. It ignor es  
differences in susceptibility or.the ho3t to lead.(J3) For instance,  
it is well known that sickle cell anemia and eyfctlnuria are exacer­
bated by lead. Blood level is an imperfect index of exposure and  
damage t.o ihe organism; damage can occur at levels below tho se  
accepted an safe.(/3)

j. Human Exposure

(i) Ambient Air

The mean values of lead determined In urban areas of Ontario are  
in the range of 0.A to 2.A meg/m^ with values in Metropolitan Toronto  
slightly higher at 1.1 to 2.A mcg/ro3. The median Provincial value  

is 0.9 meg/m 3.(23)

It is well to note that the mean value of lead blood levels for grou ps  
of males subdivided by occupation and activity has been found to be  
as high as 38 mcg/100 ml, with corresponding annual average air con­
centrations of 1-3 meg/md. (JL4 )CW ) Concentrations of lead in blood  
of children exposed to air with a lead content of about 1 to 3  
mcg/m3 varied from 15 to AO mcg/100 ml. (j.t)

Blood level concentrations from epidemiologic studies of various  
general and occupational groups have been compared with estimated  
ambient air exposure to lead. The data suggest that blood lead  
levels increase as air concentration increases, particularly above  
2 mcg/mJ.Cb?) The proposed standards recognize this relationship,  
and the prediction that further increases in atmospheric lead will  
result in higher .blood lead levels in the population.
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The Onta rio standards ar e contained in Re gulation It of th e Revised  
Regulations of Ontario, 1970, dated Septembe r, 1972. Under "Standards  
for Emitted Contaminants" the following is listed:

20 micrograms per cubic meter averaged over 30 minutes

and under "Criteria for Desirable Ambient Air Quality":

15 micrograms per cubic meter averaged over 24 hours '
10 micrograms per cubic meter averaged over 30 days

The 30 minute and 24 hour standards are not based on any human health  
criteria. The initial standard was a simple 1/lOth"*function of  
the occupational standard for lead workers and the air quality cri­
teria were statistically based functions of the 30 minute standard. C M T )

It is desirable to set a standard that will ensure a low exposure  
over a longer period of time to more adequately reflect human exposure  
and hazard. ,

In recognition of the hazards of airborne lead,

THE METROPOLITAN TORONTO IABOUR COUNCIL RECOMMENDS AN AMBIENT 
AIR QUALITY STANDARD OF 1.5 mcg/m3 BASED ON A 24-HOUR AVERAGE  
SAMPLE THAT IS APPLIED AT ANY GIVEN TIME AND AT ANY GIVEN  
POINT SOURCE.

(ii) Dustfall

Mean values of lead in dustfall in areas remote from lead sources  
are of the order of 0.2 mg/m2/30 days.(/ ) In addition, a further  
1 mg/m2/30 days is added in precipitation.( I ) Mean values of lead  
in dustfall are in the range of 7-35 mg/m2/30 days in Metropolitan  
Toronto. (£.3)  Particulate size from automobile exhaust is primarily  
in the submicron range, approximately 80%. However, the majority  
of particulate fallout from secondary refineries is above seven  
microns with approximately 70# above one micron. Both these sources  
contribute to the total dustfall in the environment. Levels of  
200 mg/m2/30 days have been recorded to double the blood lead content  
in adults. CW)  There is no Ontario standard for lead in dustfall.
The Ministry of the Environment has recommended 100 rag/m2/30 days  
as a possible suitable standard. (13)

In recognition of the contribution of dustfall to elevated soil levels,

THE .METROPOLITAN TORONTO LABOUR COUNCIL RECOMMENDS A DUST­
FALL LEVEL OF 35 mg/in2/30 DAYS SAMPLE THAT IS APPLIED AT  
ANY GIVEN TIME AND AT ANY GIVEN POINT.



(iii) Soil

There is no Ontario standard for lead in soil, but the upper limi ts  
of normal for areas in Metro away from major industrial lead sources  
is in the area of 200 parts per million (p.p.m.). (39 ) Data indicates  
that pica, lead intoxication through ingestion, can be attributed  
to lead in soil (3d) and in an area where past contamination from  
a now almost defunct mining and smelting industry has elevated  
extensive surface concentrate of lead, blood lead levels of;40 tc  
60 mcg/100 ml have been found in 10 to 15% of the population»(31)

In recognition of the hazard of lead in soil,

THE METROPOLITAN TORONTO LABOUR COUNCIL RECOMMENDS A LEAD 
IN SOIL STANDARD OF 300 p.p.ra. IN ANY INCH OF SOIL A'i ANY  
GIVEN POIfiT ACCESSIBLE TO THE PUBLIC.
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