LEAD (as pb)
0.15 mg/m3
(To oppear on Notece of fn/e/n:r/ CA<1..7e$ /97/}

Despite the tremendous importance of lead as an occupational hazard, only a

"héndful of papers in the voluminous literature on lead poisoning present

‘meanlngful data relatlng to the threshold llmlL value. The chief reason, for

thls situatlon is probably the fact that most authorltles rely primarily, if
not exclusively, on other ‘tests for estlmation of the degree of lead hazard;
Urinary epﬁ bleod leads, urinary cdprOporphygin and delta aminoie&ulinic aci&,
as well as blood,eiamination for stippled cells and ethe: abnormalities, afe
among the preferred procedures.> ' . | |

At one time a 11mlt of 0.5 mg/m3 was allegedly used (1) although the
soﬁrce of this value remains obscure. In 1933 Rnssell-et al (2),Af0110wing
a U S. Public Health Serv1ce survey of a 1ead storage battery plant proposed a
limit of 0.15 mg/m3 for lead dust and fume in this 1ndustry. Eight years
later Dreessen et al. (3) publlshed results of a follow-up study and con31dered
that their flndings.COnflrmed thls value, In 19&3 Kehoe and other members of
the Committee on Lead P01son1ng of the Amerlcan Public Hea]th Association
recommended O 15 mOIni5 as a t1me~we1ghted average limit (L).

A number of 1nvest1gators found the 0.15 mg/m5 value difficult to achieve
in many in&ustries; and gbservation‘of'eorkers;Acombined ﬁith lead urinalysis
and similar studies convinced them that this Limitehas unnecessarily sfringent.
Winn and sﬂroyer (5) eoneluded that‘maintenahce of the average concentration of
lead dust and fume'at or bclow 0.5 mg/mj,‘cembined with a medical.progtam, would
§§5u;e adequate control, Weber (6) considered the.0.15 mg/ﬁ?'too low, but
stipulated that 0.3 mg/m5 should not be exceeded (as time-weighted average)i
He found that an atmospheric‘concentratiou of O.liB'mg/m3 corresponded to 0.20 ng/

liter of urine, a level considered by some investigators to represent the upper
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limlt of safety. Elkins (7) assembled the data avallable on lead in air and
. 1ead in urine and concluded that a urznary lead coucentration of 0.20 mg/
liter would on the average, correSpond to an air-lead value of 0. 20 mg/m3
‘ On the bas1s of these repoxts and unpub11shed data from several sources,
;;:the TLV for lead was. increased from 0.15 o 0 20 mg/m5 in 1957. Some - .
Ed author1t1es contlnued to use the previous 11m1t, however (8). Schrenk (1)
.1mp11ed that the 0. 15 mg/r& value was to be preferred The preponderance ofb

R American oplnlon, however, seems to be that the 0.2 mg/m3 limlt is adequateb

.3'~; ' to prevent eplsodes of lead 1ntox1cat10n. Thus Kehoe (9) in a dxscusslon'
| r‘of threshold limlts £or 1ead stated that' "Evidence of the valldlty of
o 2the standard (0 2. mg/m3) has been provlded elsewherL and need not be enlarged
dupon here," He went on to warn that thls value is ?dequate Only if 1nge$tion
. of lead is prevented. Johnotone and Mlller (10) refer to the 0,2 mg/ﬁ5 limit
as éenerally accepted ' 4 o
More Tecent comparisons of atmosPheric and urinary lead concentrations
heve led to confllcting results, Berg and Zenz (11), in a foundry study,
e " ‘found that a1r-1ead concentratlons between O.lh and 0.18 mg/m5 resnlted tn
~f'urinary 1ead values below 0.15 mg/llter, 0. 28 mg/wd Wes assoc1ated with 0.17
‘ mg/liter of urine. W1111ams and associates (12). using personal sampling
Adev1ces for measuring lead in air, reported that 0.20 mg/m3 resulted in an
average blood lead level of 70 pg/lOO gm, a urinary lead of O.1h§ mg/liter
increased urinary c0pr0p0rphyr1n and an aminolevullnie acid (ALA) concentra-
. tion of 18 mg/liter of urlne. An atmospherzc lead concentracion of 0. 15 mg/n§
related to 60 1g/100 gm blood, 9.118 mg/liter of urine, a 1ower eoproporphyrin,
'.and,an‘ALA level of 1k mg/liter of urine. ,Statistieal_analysis of‘their-
findings led to théxeonclusion :hat-d.lﬁ mg/m} isod‘sere level, while 0.2

ng/md is not, .
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l Tsuchiya and Harashima (13) concluded that for a 48~ to 60-hour work \'_veelg,__
an average a1r-1ead concentrat1on of 0 10 mg/ﬁﬁ would lcad to an average
urinary lead level of 0.15 mg/liter; and 0.12 mg/m3 to 0.20 mg/lxter. Con~
centrations of 0.12 to Q.lh mg/m3 resulted in increased urinary coproporpbyrin,
some gfippliug of blood cells and anemia, | .
'ﬁost extenéive,le#& exposure étudies have involred lead oxide dusr
or‘the fgme of metallic lead., Some r;pdrts have iﬁaicated that-thérdustsraf

certain insoluble lead compounds, such as the sulfide (1) and chromate,

were less hazardous than wore soluble forms'of lead Thus Harrold and

. associated (15, 16) studled a group of palnters exposed to m1sts of lead

chromate in concentrations averaging between 1.2 and 12 mg of lead per cubic
meter of, air, and found little evidence of lead absorption or intoxication.

They also suggested that lead'titanate,WOuld present relatively little hazard,.

Y ’

.‘due to its very low solubility, .
On the other hand, Hartogenesis and zZielhuis (17) found blood changes in
workers exposed to lead chromate dust at levels above 0.2 mg/m§ (as lead)
and doubtful changes between 0.1 and 0,2 mg/tﬁ3 They consider that the TLV
for lead chromate should be the same as that for o_tﬁer inorganic lead compounds,
>huri§usly there is evidence that lead-fume‘is less harmful than equal
amounts of the dust of relatively.soluble.lead'compotnds (18). This is pre-
.sumed to be due to a lesser retentlon of the extremely fine particles present
in the fume, -
The Internitional Subcommittee for 0ccupat10na1 Health of- thé Permanent
hCommiss10n and International Assoc1at10n of Occupational Health at a meeting
in Amsterdam in November 1968, recommended a limit of 0.15 mg/m3 for a LO-hour

" week. This conclusion represented the concensus of 20 experts from 12 nations

(19, 26); . | r
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Currcntly, the 1ntake of lcad from urban atmOSphcres has reachcd a N

point whcre it should be c0n31dcred in relatlon to lead intake from workplaces.

The average lead exposure in Los Angeles basin in 1969 was approx1mate1y

".3 6 pg/m3 In 1970 the Callfornla Department of Publlc Health recommended

,vﬁ,an ambient air standard of 1.5 pg/m5 averaged over 30 days for particulate

 lead (21) based on the ev1dence that levels greater than 2 pg/m5 may be

associated with 1ncreased body burden of lead. In part, because the contri~

butlon to body burden from urban air could amount to from 2 to 5% of that from

workplace exposure, and in part, because the TLV of 0. 2 mg/m3 pr0v1des llttle

or. no margin of safety for some workers, a TLV of 0. 15 mg/m5 is recommended

Other recommendatlons..

The American National Standard Institute s 2-37 Committee establlshed

0.20 mg/m3 as its acceptable concentratlon for lead in 1969 Smyth (1956)

suggested that even the 0 15 mg/m5 value was not low enough to prevent mild

intox1cat10n. The Soviet limit (1966) is 0, 01 mg/m5 Accordxng to Te1s1nger ’

et al, (22) and Zielhuis (19) the limits in other countrles are as follows'

East and West Germany, Holland, 0,2 mg/m5 Great Britain and Jugoslav1a,

’ 0.15 mg/m3 Czechoslovakla, Poland and Japan, O, 05 mg/m3 Hungary, O. 02 mg/m‘5
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