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Because the dust being measured is being produced by explosive
combustion there is a good possibility that a fair proportion of
the particles will be of respirable size. Thus the criterion of
img]/m?I might be a more appropriate guide than the criterion for
otal dust.

NIOSH Findings -- Las Vegas Visit

In all, 16 stagehands, wardrobe attendants, and performers were
interviewed individually. One ex-worker was also seen. The
interviewing was done on a self-selected group of workers at the
union hall during the workers' off time (approximately 10%
sample). Of the 16, three were smokers, four were ex-smokers, and
nine were nonsmokers.

A couple of the interviewees had had occasion to taste the dust
which had collected on objects backstage. It was bitter, the taste
associated with alkalis. (Acids give a sour taste, neutral salts a
salty taste.)

espirato com 1a1nts -~ Only one of those interviewed had no
apprecf"b e probTem with the smoke from the show. Of the other 15,
nine had- symptoms suggestive of bronchitis (a persistent cough
productive of phlegm) and the other six complained of various irri-
tative symptoms, primarily eye, nose, and/or throat irritation,
sinus congestion, metalic and/or bitter taste, increased problems
with allergies, and/or feelings of fatigue. These were generally
jdentified as clearing completely when away from the show for a
week or two. The stage was identified as clearing relatively
quickly, but the elevated areas (stage elevator controls, the loft,
and the rail) continued to have problems throughout the show. Some
of the stagehands had obtained cartridge respirators on their own
and found them of considerable value in protecting them from the
i1l effects of the smoke. However, one stagehand mentioned that,
although the respirator helped, he was unable to wear it during
some of his exposed time because it interfered with the increased
breathing necessitated by his strenuous activity.

Skin problems -- An additional problem mentioned was skin rashes
among wardrobe attandants and performers from exposure to the dust
and smoke or to costumes exposed to them. This improved after the

individual washed up. Alkaline residues from the smoke could cause

this type of problem. Along this same line, it was mentioned that
the residue from the pyrotechnics was quite irritat1ng if not

washed off promptly.

Comparison with prior studies -- In comparing findings in this
study with a prior NIOSH study in a soap factory (HE 79-48-626)
most of the symptoms reported were similar except bronchitis was
not a problem in the soap factory.

Other problems -- It was mentioned that the ventilation in the
wardeobe and dressing rooms was poor. It was felt to be “close",
sometimes hampered by noxious gases from a parking garage, from
lowering the pyrotechnics for the sinking of the Titanic into the
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basement, or from the basement toilets. The door from the garage
was said to be left open at times to facilitate rmoving sets. On
occasions the toilets overflow or allow the back-up of sewer gas.
Also the toilet rooms are used for smoking. Reportedly little or
no exhaust ventilation is provided.

C. Follow-up Telephone Survey

Twelve (12) of the 16 interviewees were contacted by telephone.
They confirmed that extensive changes had been made in the amount
of pyrotechnics used in the show and consequently the amount of
smoke present. One did not feel in a position to have observed how
affective these changes had been. O0f the other 11, four noted con-
siderable improvement in their prior health complaints, six noted
at lTeast some improvement in their pricr health complaints, and one
felt toc busy to have really noticed. The cpinion was expressed
that at Teast part of the improvement may have been due to cold
weather as the problems had usually irproved some during cold
weather in the past.

The opinion was also expressed that the more impertant problem at
this time is the odor of sewer gas in the dressing and wardrobe
roons, at times beina bad enough tc permeate the stage and the
casino. As the basement areas were not part of the original eval-
uation recuest and alriost nc data is available teo NIOSH on the
problerm, no opinion can be given without study. This would require
a separate request. However, one can conclude that the smoke
problem has improved if it is now felt thet sewer gas is the more
important problem.

CONCLUSIONS

There is a health hazard due to the alkaline cdust produced by the pvro-
technics in the "Jubilee" show. There is also a possibility that the
potassiun sulfate which is probably present in the smoke is at least in
part responsible for the bronchitis. A 10% incidence of respiratory
problems, some being a bronchitis, is. excessively high. This repre-
sents a mininum incidence although all of the more serious cases mav be
included in this sample. The rashes mentioned by wardrobe attendants
and performers may also be due in part to the alkaline dust.

The health problems due to the smoke have improved sirce the consider-
able changes made in the amount of pyrotechnics used in the show.

There is probahly a problem with the ventilation in the dressing and
viardrobe rooms, but NIOSH would have to receive an additional request
for evaluation and study the problem before any conclusions can be
dravun.

KECOMUENDATIONS

1. Although net previously recormended, changing the show by elimina-
ting much of the pyrotechnics has proved to be an effective reans
of nreat]v reducing the smoke problem.
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A thorough review of the ventilation should be dcne by a qualified
ventilation expert who 'has become thoroughly familiar with the
unique problens presented by the theatrical settina. Trying to
correct ventilation problems piecemeal 1is 1likely to cause one
systen to work at cross purposes with another. It would appear
desirable tc supply make-up air into the areas where workers are
and allow the sroke to move into the unoccupied space above the
stage and thence out the exhaust fans. As mentioned at the confer-
ence, exhaust fans affect airflow very 1ittle except very close to
their inlets and at their outlets.

The proper use of respirators requires a well thought out respira-
tor program to insure appropriate choice of respirators, proper
respirator fit, and proper respiratcr maintenance (see OSHA requla-
tions contained in 29 CFR Part 1910.134). Because negative pres-
stire respirators increase the effort reauired to breathe, sore
persons, particularly those required to dc hard physical labor, may
find the increased resistance intolerable. Also a respirator
prograrm would not be feasible for the performers who are alsc
exposed. There will probably be a few jobs which will require the
use of respiraters for short periods, but by and large changes 1in
pyrotechnics wuse ard ventilation are the preferable control
neasures.

If further study of the smoke by NIOSH is desired, the hotel
management, an official of the union, cr three or more workers in
concert should submit a new Health Hazard Evaluation recauest being
as specific es possible as to the area they feel needs further
study.
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For the purpose of inferming affected employees, a copy of this report
shall be posted in a prominent place accessible to the employees for a

period of 30 calendar days.
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