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o L.ead In The Atmosphere In Association with Certain Industrial} Operations.
f"‘r’I %t“ g
/{Zﬂperétions of;anterest, located in the San Francisco and Los Angeles

o phin g pthe filling of tank trucks

&Eftlknock compound containing tetramgthyllead,
areas, includéd the blending of gasoline with}

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~refrnex1es, one in each area, ﬁﬂe two sets of
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operations &§e~b?ing~subjected*%o investigation. In addition, twenty-one

gasoline service stations were included, ten in the San Francisco area,and

7

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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tetramethylledd upon the{genenal«eavaronment—éf ﬂﬁb metropolltan areas,
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ob&exv&#&uns areinelng made of the concentrations of particulate lead
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Doregft” in the air at one station in each city. The sampling sites were
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selected.ﬁs—be&ag&representative—ei general conditions -ef—the—approximate
centers of the downtown commercial areas of each city.

Procedurew

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

conducted by technical personnel of the two major suppliers of tetramethyllead)
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equipment furnished by one of tﬁe suppliers. In initial tests, four

&t
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 tetramethylleig}it was found advisable to
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reduce the rate of sampling to 0.25 /{fandfto 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 jorganic

"

lead geubet 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 455 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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Thegﬁgﬁcéntrationg of tiwr particulate lead compounds in the
atmosphere éﬁé& j: commercial centers of Los Angeles and San Francisco

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

uank
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filter webs pdeeeed in Staplex high volume samplers. The material from about
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2000 ﬁ@;ﬁwair is being removed from the air by each filter during each
g

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:

1 " %nwm_wwmmwwm—a 1. Blending plants and loading racks are visited every
LAl e } I

other week.

2. Other samples in refineries é‘rom)\(laboratories and

barrel filling operations) are being collected as
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opportunities present themselves in connection with &iee
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£%ﬁA#;%WM&/;‘uzﬁoperations. These samples are being analyzed only for their
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content of Organic'léad;»fffﬂ .
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3. Each filling station is being v151tedjtwo times per
manth. Thebg samples are analyzed for their content of
both inorganic and organic lead compounds.
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é.@ particulate material from&he general atmosphere are being

L
collected every other day and are being analyzed for
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The fiﬂdingmglnmthls repart d ive from sy Hiwamxe samples

collected up to February 2, 1961 in San Francisco, and up to

February 9,

1961 in Los Angeles,

Tables 1 and 2 give the mean concentrations and the

frequencies of occurrence of certain ranges of concentration 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.

Table 6,

~Iln.the following giscusséen,,gpdtgz,all of the tables except

the concentration of lead is expressed in micrograms of lead per



-5 -

i3 R H 7
s %{s dretand (‘",‘, ’3&&3’%?&&&’-/ ‘i ‘t" Aver e ! C"4+z£".."'.»~.".§ ¢
‘“""J‘f etgns o - o el

+ - i

: e o H L
cubic foot of air, Eor-sewpanisen-with-the-thresirodd-—timitsof Rid Conelin.

. .. ,i
Eﬁ;& 64 f & Bttt veeae

ehx re '*f ‘&"’/ r«'/ dm‘ -

\Qee—m&eregrams~of“ieadfper “cubic meter of a1r asmgenaxai&y«&e?:sgaxgﬁur

PRS2

1ndystr1§;_pnac£¢ee§ it is necessary to multlply Lh&e«vaiue by tlremafitadamy 35. 3J

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’ ape present in the air when the
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domes of the tank cars'§h3 flrst opened for connectlon to the lines leading

to the welenrtank., “A “much hlgher average 1eve1 of concentratlon at this

A
location was reached in San Francisco than in the same location in the los
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Angeles area, The concentrations fluctuatefconsiderably, depending upon the

condition of the valve connections and on haﬂxsuon[éir sampling is started.
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~it-ds—-believed-thdt 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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and ;connections were being made,te-the-weigh. In Los Angeles)§n~many“ﬁagegj““
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sampling was started\only after connections to the ‘weigh~tank had been made.

The two sets of concentration are representative, therefore, of two different
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periods of\exposure at the dome of the car. The peak 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 weersmanaapproved canlster respirator
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extent.~to-beshazardoug, ..M e.xhgiass, air outside of the blending building
cieh

in the San Francisco area cohtainea;lead at-htgher-level than that within the
building at the weigh<tank iteedfy~ The reason for this was nét i;;gégé%éiy
apparent but it may have been due to the direction of air current,wﬁgggggéi:'%;
with the location of the tank car or the position of the vent, during the
unloading operation.

The levels of %is® 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 entirody--
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found at ground level at the loading rack in the San Francisco area.
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gasoline containing tetramethyllead on only three occasions.; Organic
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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
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&t/ the wharf (locally designated as the "long" wharf) sa.Richmeads— .
Small quantities of lead areQﬁéing 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/MSZ}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
I :
microgram/§$3. The inorganic lead constituted 64 per cent of the total
i -
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lead present (0.085 microgram/ﬂ&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,.

£ .
At one station in Bakersfield, where 19 samples have been



collected to date, the average total »esd concentration(Was 0.28 microgram
per cubic foot of aigkequivalent to 7.9 micrograms per cubic meter, Inorganic

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

The higher average concentration of organic lead in the air G!é%‘

~staw filling stations in San Francisco as compared to those in Los Angeles,
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is due tokdlfferenceé is-ngnaling . In Los Angeles,'éf; is being sampled
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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&g,located at
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approximately the same level as the #ELISr opening &% the fuel tankSof
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variable possibilities for exposﬁre to vaporized tetramethyllead at service

stations.
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The average concentration of inorganic lead in the air ﬁ;lthe
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<xmmmae&a&~tmnﬁeq;q& Los Angeles (5.3 mlcrogram/M ) is approximately
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three times as great as that in the air of the eemmercrzl—eenter (1.9
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the present investigation axawai;Anzemas#§=whenpeempaaed with thevave*agtr’

~vaiees of 5.2 microgram/M3 and 2.4 migrograms/M3 f?ound in Los Angeles and
San Francisc?jrespectively/ 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 pcllution :ay be gained.by comparing the average concentration of

5.3 miérogram/M3, ;s ogserﬁéd in the present investigatiégfwith that of
6.75 microgfams/Ms, as found in August to November 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.’~'Nov., 1954, N.A. Renzetti, Editor, Air Pollution

~ Foundation 1955).
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been given nationwide puclicity. The results of the current investigatiog

while 11mited to a single central station in each city, W onstrate
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Several factors were responsible for)éhda frends
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e S :.».4(

of expressways, the expansion of populatlons into the outlylng area, and the
opening up of the basin of the city, all of these tending to increase the
dilution of M@ contaminants. (Cholak, J., Schafer, J.L., and Sterling,

T.D., The Lead (;ontent of the Atmosphere. To be published in Journal of

the Air Pollution Control Association.)
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