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PREFACE

The Hazard rva1uations and Technical Ass1stance Branch of NIOSH co uc
investigations of possible health hazards in the workplace. These :®gi:
investigations are conducted under the authority ‘of Section 20(a)(6) of th
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which-
authorizes the Secretary of Health and Human Services, following a written -
request. from any emp]oyer or authorized representative of employees, to ~° '
determine whether any substance normally found in the place of emp]oyment has
potentialTy toxic effects in such concentrations as used or found i U

The Hazard Evaiuations and Techn1ca1 Assistance Branch aISo provides, upon s
request, medical, nursing, and industrial hygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and:
other groups or individuals to control occupational hea]th hazards and to
prevent re!ated trauma and disease.
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Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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I.

SUMMARY

On April 2, 1981, the National Institute for Occupational Safety and
Health (NIOSH) provided technical assistance to the Bureau of Land
Management (BLM), U.S. Department of Interior, Cheyenne, Wyoming, in
evaluating possible health hazards caused by the work environment.
Employee complaints were limited to the fourth floor of a 5-story
building. Exposures in the area of the complaints were thought to be
generated either by a blueprint copying machine that could emit ammonia
or from a film developing operation that could emit acetic acid. Com-
plaints consisted of headaches, eye and throat soreness, running nose,
and shortness of breath.

Direct. reading air samples were taken in the film developing room,
printing room, and throughout all of the 4th floor for acetic acid,
ammonia, carbon dioxide, carbon monoxide, formaldehyde, and ozone. The
only chemical that was detected was acetic acid in the film developing
room. The highest level found for acetic acid was 3 to 5 parts per
million (ppm) which is below the Occupational Safety and Health Admini-
stration .(OSHA) standard and the 1980 Threshold Limit Value (American
Conference of Governmental Industrial Hygienists) of 10 ppm. SRR
Horkers were informally 1nterv1ewed Compiaints were sim11ar to those
found in an epidemiological investigation performed by the Center for
Disease Control (CDC) and NIOSH in.the summer of 1979 (EPI- 79 72- 2) -

The air conditioning and heating systems were eva]uated and appeared to
be working correctly. e e
The most probable cause of the employee complaints was due to.cigerette
smoke. Approximately 80% of the workers on this floor smoke. During
the time of this survey, cigarette smoke was concentrated on this floor.

On the basis of the data. obtained .jn this investigation, NIOSH has
determined that the personnel in this facility were not overexposed.
to chemical hazards. The probable cause of the complaints is due
to concentrated cigarette smoke. Recommendations' to reduce expo- |
sure were given at the time of the survey and are presented in this'
report 3 o1
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II.

II1.

Iv.

v.

INTRODUCTION

In January 1981 NIOSH received a request from the Bureau of Land Man-
agement, U.S. Department of Interior, to re-evaluate the potential
hazards in an office situation at Cheyenne, Wyoming. A previous epi-
demiological 1investigation conducted in the summer of 1979 by the
Center for Disease Control (CDC) and NIOSH indicated that additional
ventilation be installed mainly to reduce the emissions com1nq from the

_biuepr1nt copying machine and the film developer (EPI-79-72-2)!.

-Qn.Apr11~2, 1981, direct reading air samples for acetic acid, ammonia,

carbon: dioxide, carbon monoxide, formaldehyde, and ozone were measured
by NIOSH. Verbal recommendations were given at this time for improving
the work env1ronment

-BAGKBRBHNB

The Wyoming State Office of the Bureau of Land Management moved into
the Lea Building in Cheyenne in May 1978. Previously the office had
been located mostly in one federally owned older building in Cheyenne,
although several small units were in other locations. The Lea Building
was built and is owned by a private firm that leased the fourth, fifth,
and most of the third floor of the 5-story building to BLM through the
Regional Office of the General Services Administration in Denver.

Exposures in the area of the complaints were thought to be generated
either by a blueprint copying machine that could emit ammonia or from a
film developing operation that could emit acetic acid. Complaints con-
sisted of headaches, eye and throat soreness, running nose, and short-
ness of breath, - :

The complaints which led to this investigation were concentrated on the
fourth floor and could not be linked to any chemical exposures.

ENVIRONMENTAL DESIGN AND METHODS

A1l measurements were performed on site with direct reading detector
tubes. Air samples were taken to measure acetic acid, ammonia, carbon
dioxide, carbon monoxide, formaldehyde, and ozone.

Workers were 1nforma11y interviewed. Complaints were similar to those
found during the previous study performed by CDC and NIOSH in the sum-
mer of 1979.

EVALUATION CRITERIA

A. Environmental

Three sources of criteria used to assess the workroom concentra-_

tions of the chemicals were (1) recommended Threshold Limit Values
(TLVs) and their supporting documentation as set forth by the Amer-
ican Conference of Governmental Industrial Hygienists (ACGIH),
1980, (2) the NIOSH criteria for a recommended standards, and (3)
the Occupational Safety and Health Administation (OSHA) standards
(29 CFR 1910.1000), July 1980.
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Permissible Exposure Limits
8-Hour Time-Weighted
Exposure Basis (ppm)

ACEtiC 8CHdeesasinannes — W—— 10 (TLV) 10 (OSHA)
ANMOR IR o 00 00 s nbbin insomsaodessmnsnsnns 25 (TLV) 50 (OSHA)
Carbon dioxide...cceeeecacncncnee eeess. 5,000 (TLV) 5,000 (NIOSH)
Garbon MONBKIUR. wcuewermensnnnmen snnnise 50 (TLV) 35 (NIOSH)
Formaldehyde....ceoscsuoee ST . 2 (TLV) 2 (NIOSH)
020"&---..-.---0---o.-o-.-a.-.---t ----- 0.] (TLV] 0-] (OSHA)

ppm = parts of vapor or gas per million parts of contaminated air
by volume.

Occupational health standards are established at levels designed to
protect individuals occupationally exposed to toxic substances on
an 8-hour per day, 40-hour per week basis over a normal working
lifetime.

Toxicological

Acetic Acid- -- Acetic acid is a local irritant and may produce
bronchitis and ulceration of the digestive tract. High exposures
may cause darkening of the skin. Chronic respiratory effects may
occur, Workers with eye, skin, and lung problems should not work
around acetic acid.?

Ammonia -- Ammonia is a pulmonary irritant and may cause irritation
and burns on the skin and mucous membranes. Headaches, nausea,
vomiting, and pulmonary edema may also occur from high exposures.
People with eye and pulmonary disease should not work around
ammonia.3

Carbon Dioxide -- Carbon dioxide is a stimulant of the central
nervous system. Concentrations in excess of 5,000 ppm produce
headaches and dizziness with increased respiratory rate. Solid
carbon dioxide can produce skin burns. Adequate ventilation should
prevent the accumulation of carbon dioxide.4

Carbon Monoxide -- The signs and symptoms of carbon monoxide poi-
soning may include headache, nausea, vomiting, dizziness, drowsi-
ness, and collapse. In the bloodstream, carbon monoxide rapidly
binds to the oxygen-carrying molecule hemoglobin, forming "carbox-
yhemoglobin" (COHb). When carbon monoxide binds with hemoglobin to
form COHb, it reduces the oxygen-carrying capacity of the blood.
The more COHb is formed, the more significant the symptoms are.

Heart disease may be made worse in-workers who have coronary heart
disease and are exposed to carbon monoxide ‘concentrations high

enough to produce a COHb Tlevel greater than 5%. There is also
important evidence that exposure to lower carbon monoxide concen-
trations, producing COHb 1levels below 5%, affects the nervous
system and causes changes in visual alertness, response time, and
fine judgment. :
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Non-smok ing, non-exposed persons have an average COHb level of 1%.
Cigarette smokers usually have an average COHb level of 2 to 10%.
Non-smiokers exposed to 50 ppm (50 parts per million of carbon mon-
oxide, the OSHA standard) for six to eight hours have COHb levels
of 8 to 10%¥. Symptoms such as headache and nausea may be seen
above 15%, but usually not at lower levels, At 25%, there may be
electrocardiographic evidence of heart effects, and 40% usually
results in collapse.

The current OSHA standard for carbon monoxide is 50 ppm. Exposure
at this level for 90 minutes may cause chest pain for persons with
angina (chest pain related to heart disease); exposure for 2 hours
may make leg cramps worse for persons who have leg cramping associ-
ated with vascular disease. The effects of carbon monoxide expo-
sure, including the more common symptoms of headache, dizziness,
and nausea, are made worse by heavy labor and a high temperature in
the work area.

In 1972, after considering all of these factors, NIOSH recommended
an exposure limit of 35 ppm for an 8-hour time-weighted average,
and a ceiling limit of 200 ppm. This recommendation is based on
the concentration necessary to produce a COHb Tlevel of not more
than 5%. The recommendation does not consider the smoking habits
of workers since the COHb levels 1in smokers has generally been
found to be in the 4 to 5% range, but may run as high as 10 to 15%
in heavy smokers, Therefore, smokers who already have a blood
level of 5%, and then are exposed in a work place with an average
concentration of 35 ppm will have a total COHb of about 10%.

Formaidehyde -~ Formaldehyde is a colorless gas with pungent odor.
It 1s highTy toxic either by inhalation or ingestion. Formaldehyde
is an {irritant, produces local necrosis, and is a strong sensiti-
zer. Formaldehyde dermatitis is often seen among workers who
assist pathologists. Formaldehyde may also cause discoloration of
the skin. Inhalation of formaldehyde may cause pulmonary edema,
chest constriction, headaches, and asthmatic-type symptoms among
sensitized individuals.® NIOSH recommends that formaldehyde be
handled as a potential carcinogen.

0zone -- Qzone is a bluish colored gas with a pungent odor. The
pulmonary system is the target area for ozone. Signs and symptoms
of ozone exposure include eye irritation, cough, headache, vertigo,
drowsiness, fatigue, and pulmonary irritation. Pulmonary edema
from high exposures has been reported. These symptoms may persist
for six to nine months. Permanent disability has not been repor-
ted.” 0Ozone intoxication can mimic the common cold, influenza,
sinusitis, bronchial asthma, bronchopneumonia, pulmonary embolism,
and myocardial infarction.8 Maintaining levels below 0.1 ppm for
an 8-hour day, 40-hour week should eliminate any medical problems _
and employee complaints.
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VI.

VII.

VIII.

IX.

ENVIRONMENTAL RESULTS

A1l airborne direct reading levels of acetic acid, ammonia, carbon
dioxide, carbon monoxide, formaldehyde, and ozone were below concentra-
tions that could produce any symptoms. Three to five parts per million
of acetic acid was the only contaminant that showed measurable quanti-

ties.

The air conditioning and heating systems were evaluated and appeared to
be working correctly.

DISCUSSION AND CONCLUSIONS

Based on the data obtained during this survey, a health hazard did not
exist from overexposure to acetic acid, ammonia, carbon dioxide, carbon
monoxide, formaldehyde, and ozone. The most probable cause of employee
complaints is due to high levels of cigarette smoke. The high levels
were produced by approximately 80% of the workers smoking.

RECOMMENDATIONS

The following recommendations are offered to assist in eliminating
employee complaints.

1. Cigarette smoking should be prohibited in the work area. A prop-
erly ventilated smoking lounge should be provided and workers who
. smoke should be 1imited to the use of this area for smoking.

2. Chemical emissions coming from blueprint and other copying machines
were below detectable levels. Therefore, adeguate ventilation has
been provided for these machines. Employees were not complaining
in these immediate areas. It should also be noted that emissions
from these rooms are not the cause of the employee complaints.
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TABLE 1

Results of Detector Tube Samples
Bureau of Land Management
U.S. Department of the Interior
Cheyenne, Wyoming

April 2, 1981

Acetic Carbon pmearbon
Location Acid Ammonia Dioxide Monoxide Formaldehyde 0zone
Film Developing Room 3-5 * * * * *
Printing Room ® ¥ * * » *
Offices - 4th Floor * * ok * * *
Limits of Detection: 3-5 5 1000 5 0.5 0.05

* = none detected
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