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Lead In The Atmosphere In Association with Certain Industrial} Operations.

/gCﬂberétions of;znterest, located in the San Francisco and Los Angeles

i ithe filling of tank trucks

(antlknock compound containing tetramgthyllead,
areas, includéd tH& blending of gasoline wit h)
3

with such gasoline at refinery loading racks, the filling of barrels with
gasoline, the testing of the gasoline by various methods (distillations etc)
in refinery laboratories, and the dispensing of the gasoline at filling

stations.

The environmental conditions associated with these operations, with respect
to the concentration of lead in the atmosphere to which workmen might be

exposed, are being investigated systematically in a program of sampling and
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analysis. T\ere'bexna"two~refrnex;es, one in each area, ﬁke two sets of
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operations &§e~§?ingwsubjected*%o investigation. In addition, twenty-one
gasoline service stations were included, ten in the San Francisco arei)and
eleven in the Los Angeles area. These stations were selected on the basis

of the large quantities of gasoline dispensed and their geographic

distribution within the two cities.
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In order to deﬁﬂﬁmmne the 1mpact if any, of the use of
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tetramethylledd upon the{genemalaeﬁVironment_éf ﬂﬁb metropolltan areas,
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eb&exva#tuns arefnelng made of the concentrations of particulate lead
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selected.ﬁs~be&ag&representative*ef general conditions~s§—ehe—approxtmate
centers of the downtown commercial areas of each city.

Procedures

The same sampling equipment and procedures for collecting the
samples are'being used in the environs'of the two cities, all tests being

conducted by technical personnel of the two major suppliers of tetramethylleadx
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“\ngpgu}ers tr responsible for carrying out the sampllna program
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equipment furnished by one of tﬁe suppliers., In initial tests, four

ant

cubic feet of air were drawn through the collecting equipment at the rate of
0.5 cubic feet per minute. However, as a result of an investigation of the

chemical properties of vaporized tetramethyllead,it was found advisable to
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reduce the rate of sampling to 0.25 /{fand'to use two iodine scrubbers in

series. The lead retained in each scrubber is being determined directly
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in the field, and the sum of the two values is being recorded as the organic

"

lead cause®t per cubic foot of air.
The rate @f sampling at the service stations is the same as that

used in the other test area%/except that the total volume of air sampled
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is 8 cubic feet, Before air enters the iodine scrubbers, it
passes through a millipore filter, which removes the particulate lead from
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the air. The cohcentrationﬁ of organic lead éﬁg determined directly in the
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field, while the millipore filters are shipped t3\Cincinnati for the

analysis of their content of inorganic lead.
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Thegﬁgﬁcentration§ of the particulate lead compounds in the

AL . .
atmosphere owexr @ commercial centers of Los Angeles and San Francisco

are being determined by the analysis of material collected on glass-fiber

Yer
= in Staplex high volume samplers. The material from about
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filter webs .

Coidie. midsy
2000 ﬁg;ﬁwair is ‘being removed from the air by each filter during each
/

24 hours of sampling. The filter webs are being shipped to Cincinnati

for analysis,
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The following frequencies of sampling are being employed:

T X”Wm_wwm%w~_~— 1. Blending plants and loading racks are visited every
i Aligtas ,A‘f%‘ 3 .- )

other week.

2. Other samples in refineries<?rom>(1aboratories and

barrel filling operations) are being collected as
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opportunities present themselves in connection with e
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guh$§?w%u}#)uvoperations. These samples are being analyzed only for their
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content of organic lead: =’ 5
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3. Each filling station is being visifedﬁtwb times per

month. Thebg samples are analyzed for their content of

both inorganic and organic lead compounds.
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4‘@ “barticulate material fron%he general atmosphere are bheing

collected every other day and are being analyzed for
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their content of inorganic lead. ( ¢4\.44“~ o ialen
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The findingmulnmthls repart de{ive from e 2% A t&n&é samples
collected up to February 2, 1961 in San Francisco, and up to
February 9, 19é1 in Los Angeles.

Tables 1 and 2 give the mean concentrations and the
frequencies of occurrence of certain ranges of congentration of lead
in the air at the various locations in the refineries of the two areas.
In Tables 3, 4 and 5§ are summarized the results of the analysis of samples
collected at the filling stations in San Francisco, Los Angeles and
Bakersfield. The levels of concentration of lead in the atmosphere in

commercial centers in the two cities are compared in Table 6.
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~lo.the following giscusséon,hepgjgz,all of the tables except

Table 6, the concentration of lead is expressed in micrograms of lead per
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1ndystr1§l,prac$aee§ it is necessary to multlply th&ewvaiue by Thremiadamy 35. 3)
the number of cubic feet in a cubic meter of air.

As may be seen from the data in Tables 1 and 2, the highest
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levels of concentration of organic lead’ are p?esent in the air when the
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domes of the tank cars’ﬁhﬁ”flrst opened for connect1on to the lines leading

to the welenxtank., “A much hlghér average 1evel of concentratlon at this

«

location was reached in San Francisco than in the same location in the los

Angeles area. The concentrations fluctuatefconsiderably, depending upon the

, ) S
condition of the valve connections and on how=spon air sampling is started.
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~Ji-is--kelieved-thidlt the higher average concentration of lead in the air

at the dome of tank cars in the blending area of the San Francisco refinery
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- due to the fact that Qﬁ%‘sampllng was~started as the dome was being opened
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andjconnections were being made,to~the-weigh. In Los Angeles)£n~many“ﬁagégj““
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sampling was stamted\only after connections to the 'weigh~tank had been made.

The two sets of concentration are representative, therefore, of two different

-
!Fu ool ]

e i
AT R X2

periods of exposure at the dome of the car. The pexk concentration of 35

micrograms per cubic foot, equivalent to 1235.5 micrograms per’cubic meter of
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air, was obtained in essociation with a leak in the dome of the tank car

containing the antikncck compound. The actual exposure of the operator under thes
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circumstances is negligible, since he weerswan~approved canlster respxrator
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outside air of the area 1mmedlately adgacent to thé blendlng,&feauéo—aﬁw

»

- . L) : . . .
O - . . - LR . R -
. VIE M TR : LA A W . < B . 5. . ‘o _r

“ ) s . . \ ot c?. o oemd
£ e D . Vigg e % . e i L D 1‘ AT SR RS Y

extent.-ta-he=hazardoug, . N e.rhelass, air outside of the blending building
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in the San Francisco area cohtained;lead at-higher-level than that within the

building at the weigh«tank itself+~ The reason for this was not tm%éé&é%éiy
apparent but it may have been due to the direction of air current,wnagéiher"?;
with the location of the tank car or the position of the vent, during the

unloading operation.

The levels of #iv® concentration of lead in the air at the
loading racks were generally in good agreement in the two areas. Average
concentrations on top of the trucks were 0.64 and 0.85 micrograms per cubic
foot, respectively, at the San Francisco and Los Angeles sites. At the Los
Angeles operations, the average concentration at ground level was slightly

higher than that at the top of the truck. The reason for this is not -entiredy--
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Qle“’LKbUt it is not pecessarily remarkable. Trace quantities of lead were




found at ground level at the loading rack in the San Francisco area.
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gasoline containing tetramethyllead on only “three occasions.) Organfc
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lead could not be detected in the air during any of these periods. Twenty

samples collected in the chemical laboratory were also negative. A Teme.

trace of organic lead was present in the air of the inspection laboratory

&t/ the wharf (locally designated as the "long" wharf) in-Richmeaesr= .
Small quantities of lead areMSEing found in the air at

filling stations. In the San Francisco area, the total lead averaged

0.26 micrograms per cubic foot (9.2 microgram/MS). Of the total. lead,

43 pe}cent;or 0.11 microgram per cubic foot (3.9 microgram/Msl}was inorganic,

and 0.15 microgram per cubic foot (5.3 microgram/MS), or 57 per cent, was

inorganic in nature. In the Los Angeles area the total lead in the air

at the filling stations averaged 0.132 microgram per cubic foot (4.7

microgram/ﬁ$3. The inorganic lead constituted 64 per cent of the total

lead present (0.085 microgram/ﬁ&fa/;equivalent to 3.0 micrograms per cubic

meter of air. The organic lead averaged 36 per cent of the total, being

0.045 microgram per cubic foot, or 1.6 microgram per cubic meter,of air.
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At one station in Bakersfield, where 19 samples have been
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collected to date, the average total l}esd concentration(was 0.28 microgram
per cubic foot of aig)equivalent to 7.9 micrograms per cubic meter. Inorganic

lead averaged 70 pexr cent of the total, or 5.5 microgram per cubic meter.

The higher average concentration of organic lead in the air an&%

@ filling stations in San Francisco as compared to those in Los Angeles,
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is due tokdlfferenceé ise-ugmaling . In Los Angeles,'éf? is being sampled

near the fueling islands, but not in the immediate vicinity of the gasoline
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pumps. In San Francisco, the intake of the sampler w&q,located at
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approximately the same level as the LISy opening &% the fuel tankSof
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The average concentration of inorganic lead in the air dg’the
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dggmmgae*a&~eenveg,qf Los Angeles (5.3 m1crogram/M ) is approximately
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the present investigation axa_ai;;nzenes£§=wﬂuNb~&9mpaaed with thevaveragtr’

~~vaiees of 5.2 microgram/M3 and 2.4 mif:rograms/M3 f}ound in Los Angeles and
San Francisc?}respectivelx/ in 1954 by Chambers and associates (Chambers,
L.A., Foter, M.J., and Cholak, J. "A Comparison of Particulate Loadings in
the Atmospheres of Certain AmericanvCities), Proc., 3rd Natil. Air Poll.
Symp., Pasadena, Cal., April 18-20, 1955; 24-32). Additional information
dealing with the impact of the increased use of motor fuels on community
air pocllution :iay be gainedvby comparing the average concentration of

5.3 miérogram/Ms, ;s o£serﬁéd in the present investigatiéﬁfwith that of
8.75 mlcrograms/ws, as found in August to Ne svember of 1954 in Los Angeles.

"

(Cholak, J., Schafer, L.J., Yeager, D.W. and Kehoe, R.A., Chap. 8, "The
Nature of the Suspended Matter, Report #9, An Aerometric Survey of the Los

Angeles Basin Aug.‘~vNov., 1954, N.A. Renzetti, Editor, Air Pollution

~ Foundation 1955).
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ihcreases in the numbers of motor vehicle and in fuel consumption, which have
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been given nationwide puclicity. The results of the current investigatiog

while limited to a single central station in each city, appeer—ty-dCnonstrate
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of expressways, ‘the expansion of populations into the outlylng area, and the
opening up of the basin of the city, all of these tending to increase the
dilution of ¥ contaminants. (Cholak, J., Schafer, J.L. and Sterling,

T.D., The Lead QOntent of the Atmosphere. To be published in Journal of

the Air Pollution Control Association.)

KE 007880




