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and 2 gralu train in that ordor. The first two trains verc
122 ot Alramont and the last two at Mountain Lake Pariy, Md Adr

in2-inside -the caboose cars began at.Altamont and ended. at

me obvious requirement in this type of investigaticn 1is that
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2d. Consequently, we resorted to the use of (1) direct reading
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tector tubes and (2) personmal samplers for varpor and particulate
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(1) Direct reading gas detector tubes were used to measure

-

'sulfgr déoxide (S02), carben monoxide (CO)_ammonia‘(NHB)
and sityrene (C6H5CH:¢H2)'a:y or all of which could have
been present in the cavboose air. In this sampling method,
a metered quantity of air is aspirated through a glass tube
:containing a chemical Seleéted to re;ct with a specific gas
orAvapor.' The rcaction produces a color change in the tube
contents, tﬁeilength of which 1is proportional to the con-
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centration of the gas in the sample of air.
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(2) Personal camplers are small battery cperazel punps whleh
attach to the vearers clothing and aspirate ait from nhis

breathlnz zone at a constant flcow rate througnhoul the scmp-

One sampler was uscd to draw air through & Iared mombran:z
filter having 2 pore size of 0.%45 micron (u) The partic-
ulates treopped on the Iilter surface were retutnad Lo thz
FAA. Aeronautical Center, Industrizl livgiene lLaboratory °

where they were weilghed and then examined with 2 lignht

: " microscope for identification and sizing.
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-

ing eir threugh a 127ma x 6mm glass tube cond in

2

i

02
[¢8)
O
cl
}o

[
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carbon disuliide and analyzed on

est train, we detected nc contamination
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On the £irst run, 2 mani

in the caboose elther subjectively or by tecst.

On thz second run, the smoke becamsz very dense and visibility in
~the caboose was severely restricted. Although it was certainly an
annoying condition, we did not find jt irritating or restrictive to
B e

"our breathing throughout the fifty minute szmpling period.
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We would classify smoke concentrations on thie third and fourth

runs as medium and light respectively when ccmpared with the condl-
tions cncountered in the second run.

:

- On the basis of our observations and test:, we conclude that the

smeke arises from the 'burning'' of the brake shoes and that little
if any, comes from burning flange lubricant.
The gas, vapor and particulate sampling rzsults cre rocorced on

page 8.

CASES AD VAPORS

The only contaminant present in measurat_2 amounis using the
direct reading gas detector tubes was carbon monoxida. It was de-
tected during each run, but only in trace (T, quantities, less than
10 parts per million parts of air sampled (y:zm). Tne other gases i.e.
SOy, Ty and styfene, 1t bresent, were in ccrcentrations teo ioy to
measure by this method.

tion and analysis cf vapor.contaminants is extremz2ly sensitive to” low

1

concentrations. Only during the second” run Zid we collect any mz2asure-

able, though minute, gquantity of material. 4~ chromatographic ”finger—”/
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print' of this semple bore a strong resemblznce to & similaer chrom

gram of pyrolyzed brake shoe material. Altlough the ccmponents of tne
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sample represent phycsiologically insignificznt air-borme concentrations

‘of contaminants that could be emltted from zhe brake shoes, we are
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PARTICUTATES

Particulate concentrations ranged from O milligrams per cubic

, .. ‘ L e 3 ;
meter (mg/hB) of air sampled on the first rum to 19.75 mg/il” on the
second run.  Microscopic examination of the filters revealed that

: virﬁually all of “he colleccted material was black smoke particles
(soot) ranging in size from {1 micron (1/25,C00 4inch) €
We saw no asbestcs fibers on amy cf the filters.

T e ———T T
CONCLUSIONS
Air quality standards of the Occupational Safety

Adminiétration (O5TA) esteblished by the Fedeyal Cccupaticnal
Safety and Health Act of 1970 contain air-bornc concontrations o:
SUbétances to which it is balieved that nearly all workxers may be
repeatedly exposed ‘day afrer day (8 hr), week after week (3 days)
without adverse cifect. They are time-weighted concentrations
which means that excursions abowve the limiﬁ may be permitted provid-
ed they are compensated by equivalent excursions below tha limit
deing the work day. These threshold limlt wvalues (TLV’S) are b;sed

, on the best avéilable informatlion from induscrial experience, from
experimental human and experimental animal studies, or possibly
combinations of the three.

Threshold limit values for all air-borme substances sampled
directly on the trains are included in the tabic on page 8. Only
the TLV for nulsance particulatcs of IOmg/M3 was exceeded during the
50 minutcs‘éf ;ampling on run number two when thé concentration recach-

ed 19.75 mg/H3, However, a timz-wcighted average for an 8 hcur
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period which included only one such cxposuve, oI cven two, would fall
far below the TLY. The 50 minute excursion above the TLV would be
caasily compensared by the much longer exposure to alr not contaminated

wlth the smoke. This sample which was collected in the caboose of 2

lonyg coal drag probably represents the worst condition of this par-
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ticular smoke problam that would be encountercc on this line.
Asbestos, which is an importan: ingrecient in brzke shoes, was

not detected in its hazardcus (fibrous) form im any cf the air samples.

s

Don monoiide, traces of which were detecsted or un, 1is
Carbo de, S v e d ed on each run,

he cars.
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probably traceable to the heaters used in
We have checked TLV's for other substances which may be degrada-

tion products of pyrolyzed composition brake shoes such as phznels

th

and formzldehyde and find that the concentraticns of our chromato-

cmponents are far below

O

graphically separataed charccal tube sazmple

such 1limits.
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In summary, air sampling in caboose~cars c¢i four B&0O trains de-

amont, W. Virginia to Piedmont, W. Virginia

scending the grade frcm Al

cr
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revealed only traces of CO and no measurable amount of S0, iy and

styrene. During one run the TLV for nuisance particulates was exceeded

briefly but not significantly when the period of exposure was consider-

ed, Other-collected vapor components of the brake shoe smoke were

present in only trace quantities and not physiolcgically significant.
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