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Acctdent Involuving the Use of Trickloroethylene
in a Confined Space

Introduction

At the factory in question, large tanks are
entered periodically to resurface exposed
metal joints with a bituminous paint applied
with a brush.

Fach tank is porcelain lined, 9 feet in
height and 15 feet long, and has | entry port
15X 16 in, positioned 2 ft. 6 in, from ground
ievel. They occupy most of the floor space of
a poorly ventilated basement area, maintained
at gpproximately 32 I7. In order to dry out
the tanks prior to painting, 4 infrared heaters
are placed inside and switched on 16 hours
prior to painting: they are left on during
Painting,

On the day of the accident, 2 expericnced
isinters who had both carried out this work
for 8 years, commenced work at 8 a.Af,, one
man entering the tank and painting for 30
i‘li_rmtes while the other remained outside.
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Ilach 30 ninutes the men changed places. It
was normal procedure for the painter inside
the tank to wear an air-supply respirator at
all times. One air-supply respirator was
issued ifor use by the inside man, and it was
stated that the first employee to enter the tank
used it for a short period. Air flushing equip-
ment attached to the top of the tank was not
used, as this caused moisture from condensa-
tion un the surfaces to be painted.

At about 9 a.n. the use of the air-supply
respirator was discontinued, as the operator
believed the air supply to be contaminated.
Detailed tests of the supplied air on the day
following the accident and on 2 subsequent
days did not show any contamination. A full-
face respirator fitted with an all-purpose
canister suitable for organic vapors was sub-
stitute:] for the remainder of the work.

At noon, the panter resting outside the
tank observed that the man inside the tank
was becom'ng increasingly incoherent, with
a staggering gait and the appearance of
drunkenness. The former person ordered his
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fellow worker to leave the tank and instructed
him to get some fresh air. While the atfected
person walked about outside, the other man
entered the tank “for a few minutes” to clean
up prior to taking a meal break. It has not
been established whether he put on a respira-
tor or not.

Some time later the man outside the tank,

having partially recovered, returned to the
.:mk. looked inside, and saw his mate sprawled
apparently unconscious on the bottom near
an area of spilled paint. Immediately, without
waiting to put on a respirator, he started to
crawl through the manhole to rescue his
friend. While hatfway through the manhole,
after taking only 1 or 2 breaths inside the
tank, he fell forward unconscious head first
into the vessel with his legs still protruding
from the manhole,

Fortunately for both men, these protruding
legs were noticed by another worker at about
12.40 p.ar.. and both men were removed from
the tank by 12.33 p.ar, Neither was wearing
a respirator.

Doth regained consciousness before ar-
riving at the hospital but were somewhat con-
fused and disoriented for some time. The 2
men reported for work the next day and
have lost no time since the accident.

Investigations
Officers of the New South Wales Division
of Occupational Health were called in the

"

SPILLED PAINT

following day to investigate this accident
which so nearly resulted in a double tragedy.

[t was quickly established that the mow
likely cause was vapor from the paint y-ed:
The latter contained 73% trichloroethylene
and had been thinned with an equal amount
of thinners containing 987 trichloroethylene.

The materials stored in the tank were of 4
nontoxic nature.

As the tank was a very confined space sit-
uated in a basement area which was poorly
ventilated, the possibility of oxygen deficiency
and carbon dioxide excess was also consid-
ered as contributing factors, as both men had
complained of “air-hunger.”

Preliminary tests were commenced 24
hours after the accident. At this stage the
paint was dry, as was the area of paint spille!
on the bottom of the tank. The 4 infrare!
heaters had been switched off after the accr
dent, Trichloroethylene estimations were
carried out with a Davis Halide Meter. Tn
the center of the tank 2 ft. from the thwr
the trichlorocthvlene concentration wi~ 1.3
Ppm.

To simulate the conditions resulting {10
an area of spilled paint, 3 shallow tray- !
prepared paint were then placed on the int-
tom of the tank. After some minutes. '
trichloroethylene concentration had risen 3
more than 1,000 ppm bevond the ranue ot
the Daviz Halide Meter.
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On the same day at 830 ra
jevel was found to be 1937 an
dioxide level 0.7¢¢, The tnich
jevel near the trays and the manh
10 2,390 ppun by this time. as dete
evacuated “grrab” samples and the
method over platinum.*

Decause these prelinunary tes
Jusive, it was decided to dupilic.
as possible the conditions insi
jeading up to and at the time of
and then to carry out a further s
An exactly similar tank i the =
area was used for the fnal tests
red heaters were switched on 16
testing was begun. On this occa
inside the tank began at 1043
painters worked inside alternate
minutes. At 12.50 r.ar, 3 tray
paint and thinners (approxim:
were placed on the bottom of
simulate spillage. Apart from th
air-supply respirator was used ti
painting, conditions approxima:
as possible those leading up to

Painting ceased at 1.20 r.ar. (T

Trichloroacetic acid estimatic
ried out on the urine of the 2
and on one other subject who to
final investigation ( Table 2). T
stitute painter was detailed to
work during the tests, as No. |
painter who first became uncon:
nut to work in a confined space

Protective Device

In theory, the full-face resp:
all-purpose organic vapor canis:
<hould give adequate protectior

Tastt L—Resuits of 1

Trich

ethy!

in A

Situation Py

Center, bottom of tank Lin
. " " .
" " " 55
At manhole, inside tunk 1.7
Center, hottom of tank 4.3
Fur end of tank 3.2
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On the same Jay at 8.30 p.ag, the oxygen
evel was found to be 19.57¢ and the carbon
goxide level 0.76¢. The trichloroethylene
jevel near the trays and the manhole had risen
10 2.390 ppm by this time, as determined from
evacuated “grab” samples and the combustion
method over platinum.!

Because these preliminary tests are mcon-
dusive, it was decided to duplicate as closely
as possible the conditions inside the tank
teading up to and at the time of the accident
andd then to carry out a further series of tests.
An exactly similar tank in the same confined
area was used for the final tests, Four infra-
red] heaters were switched on 16 hours before
testing was begun. On this occasion painting
instde the tank began at 10.43 A, and 2
pinters worked inside alternate shifts of 30
minutes, At [2.50 p.M. 3 trays containing
paint and thinners (approximately 1 pint)
were placed on the bottom of the tank to
simulate spillage. Apart from the fact that an
air-supply respirator was used throughout the
painting, conditions approximated as closely
as possible those leading up to the accident.
Painting ceased at 1.20 p.at. (Table 1).

Trichloroacetic acid estimations were car-
ried out on the urine of the 2 affected men
and on one other subject who took part in the
final investigation (Table 2). The No. 3 sub-
stitute pamter was detailed to carry out the
work during the tests, as No. 1 subject (the
rainter who first became unconscious) elected

- ot 1o work in a confined space.

Protective Devices

In theory, the full-face respirator with an
M-purpose organic vapor canister attachment
should give adequate protection for a period

Tanee L—Results of Tests

——
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Tanrie 2.—Trichloracctic Acid fstomatioms

Trichlorn.
cthylene
in Alr,

Time Situation ppm Cz Oxygen
itas A-m. Center, hottaim of tank 1,008 Nor done
Hts 5y, » - " 2,500 ”
20y, " - - 2,500 205
Basry oy manhole, inside tank 1,714 Not done

:;‘)\ P Center. hattom of tank 1310 2.5
PM, Fur end of tank 3.230 Not done

"‘I-__“_‘_-—_
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Days After Trichloraeetic Ackd in Urine,

Accident Subject Mg, per Luter
\ { ~No.1 54
i No.? a7
a { No.t .
- No, 2 ts?
- Na. 1l a7
‘ z No. 2 7
}‘ No.{ 4.5
11 No, 2 45
| No.3 3.5

{subistitute

= Not obtamed; on leave due to back injury.

of at least gne-half hour in an atmosphere
containing 1% trichloroethylene, at a rate ot
16 liters per minute3 The respirator was
tested after the accident by passing trichloro-
ethylene at a concentration of 0.3% through
the canister. Complete absorption occurred,
indicating that the canister was still effective,

[n practice, its use could be attended by
difficulty due to misting of the goggles and
restriction of head and neck movement in a
coufined space, Because of this, early intoxi-
cation of both operators may have occurred
due either to the removal of the facepiece or
to the fact that it was ill-fitting.

An air-supply respirator should be worn
to avoid such nushaps. Furthermore, as the
use of protective equipment is subject to hu-
man error, respiratory protection should be
regarded as a last resort, and every eftort
should be made to reduce the vapor concen-
tration from a toxic to a safe level by the
use of nontoxic substitute solvents.

Comment

According to McCord (1932), the narcotic
action of teichloroethylene appears at a con-
centration of about 10,000 ppm * L. T. L air-
hall (19371 is less specific and states that
severe narcusis 1s produced only by high con-
centrations and prolonged exposure.®

In this accident, both men suffered acute
unconsciousness, fullowing 2 hours of earher
exposure and mild intoxication, after which
they reentered an atmosphere containing an
estimated 3.000 ppm of trichloroethylene. In
une instance unconsciousness occurred after
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working about 10 minutes; in the case of the
second emplovee unconsciousness apparently
veeurred immediately as he entered the tank
1 the secomid vecasion,

Conclusions

I. Under certain conditions at least, the
narcotic action of trichloroethylene can cause
dcute unconsciousness in concentrations much
lower than the generally accepted level of
10.000 ppm.*

2. Acute unconsciousness can result from
the inhalation of trichloroethylene in a con-
centration of 3,000 ppm if the subject has
had an immediate earlier exposure resulting
in a mild intoxication.

3. This could explain the almost instant
unconsciousness which has occurred when
degreasing tank operators have entered a tank
for some purpose.

4. No prodromal symptoms were de-
scribed, so no warning is received by a sub-
ject that unconsciousness is imminent.

5. The accident described further under-
lines the necessity to wear a safety rope when
entering a confined space, In this case, this
precaution had been neglected,

6. Ahlmark and Frossman® have inti-
mated that a limit of tolerance of trichlor-
acetic acid in urine be fixed at 20 mg. per
liter. They also state that effects occur in
about half of the persons excreting 40-73 mg.
per liter and in almost all those excreting 100
mg. or more. Levels of trichloroacetic acid in
urine have been observed by us, in subjects
chronically exposed as high as 310 mg. per
liter, and apart from some headache these
subjects had no complaints. After un-
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liter 24 hour< after the aceident, and e
case the level had risen to 187 mg. per lijer 10
hours after the accident. This suggests '
gree of wlerance in those chronicyliy
posed. )
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Summary

Two cases of acute unconsciousness dye -
trichloroethylene at an estimated breuhi,,
zone concentration of 3,000 parts per milf:, \
are described. This concentration is c¢unyaing
ently lower than previously quoted vy,

Two painters workiny inside a large Lk
and using paint containing trichloroethy lene
solvent, were found unconscious. Doth le
came mildly intoxicated during their firq 4
hours of work and had left the tank to reconer
in the fresh air. Reentry into the tank w..
followed by acute unconsciousness, in one
case almost instantaneous,

We wish to thank Dr. E. 8. A. Mevers, Thrtor
of State Health Services, for permission to pubdi-h
this article.

R. Jones, B.Sc, Division of Occupatiomal Heaith,
N.S.W. Department of Public Health, Box 31
George Strect Nth, P.O., Sydney, Australia.
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" Cotton 1s the main harvest
ing the summer months, inse
all over the country to con
worm. Various degrees of re
tion have been observed as a
sive exposure to different i
rotenone, nicotine, Lethanes
tetrachlorodiphenylethone (T
and the organmic phosphates,
phosphate (TEPP) and O,
nitrophenyl thiophosphate (I’

The purpose of this paper
cases of acute bronchiolitis w
shadows following heavy exy
rinated camphene sprays. To
this is the first time such le
reported in agricultural work
this chemical.

Report of Cas:

Case 1—A 43-year-old whit
himself with a chief complaint of
auset associated with vague pain
mary region. He also compk
fatizuability for the last 2 month
was heavily exposed to chlo:
spray In the previvus 4 years b
ather insccticides, The patient dv
any important chest disease befc
finding of asthma or allergy in
family history.

Physical examivation Aug. 19
well-developed, well-nourished
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