


" PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
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 employer or authorized rEpresentative of employees, to
determine whether any substance normally found in the place of employment has
potent1a11y toxic effects in such concentrations as used or found. \

The Hazard Evaluations and Technical Assistance Branch also provides, upon

- 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 health hazards and to
prevent related trauma and disease.

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health.
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INTRODUCTION

On November 24, 1980, NIOSH received a request from the Dean of Adminis-
tration, Kutztown State College, Kutztown, Pennsylvania, stating that
substances such as formaldehyde, fibrous glass, or asbestos were suspected
to be causing the employees to have dizziness, eye, nose and throat
irritation, respiratory problems, and other symptoms which necessitated-
the evacuation of the Administration Building.

BACKGROUND

Kutztown State College is a Commonwealth of Pennsylvania institution. A
three story administration building, with non-openable windows, was
erected and occupied about five years ago. After occupancy, complaints
about the air quality were received by management. As a consequence,
several consultants conducted investigations and bulk samples of wall
insulation were submitted by the Dean of Administration to the NIOSH
regional office for formaldehyde analyses:

11/5/80 Pennsylvania State University occupational health personnel
evaluated relative humidity and airborne dust, fungi, and
fibrous glass levels. Employee interviews were conducted.

11/24/80 Bulk insulation samples were submitted by the college to the
NIOSH regional office for formaldehyde analyses.

11/25/80 Spotts, Stevens, and McCoy, Inc. performed air sampling for
formaldehyde.

12/15/80 Air Quality Services, Inc. performed air sampling and evaluated
insulating materials, furniture, and furnishings for
formaldehyde.

EVALUATION METHODS

On December 18, 1980, the NIOSH regional industrial hygienist conducted
air sampling for formaldehyde using chemically treated charcoal tubes and
flow rates of 50 cc/min. Sample durations were about six hours. The
samples were analyzed by NIOSH method P&CAM 318.1 1In addition,
short-term samples (about 1 hour) were collected by midget impingers in
series using distilled water and flow rates of 1.0 L/min. These samples
were analyzed by NIOSH method P&CAM 125.2 Since the sampling by the
consultants had been done in the general work environment, much of the
NIOSH sampling was done in the false ceiling space to determine if
insulation could be the source of the formaldehyde.

On January 12, 1981, the NIOSH regional industrial hygienist revisited
the college to discuss NIOSH findings. Additional samples for formalde-
hyde were collected by the impinger method (absorbent solution - 1%
NaHS03 solution). Also, two samples of particle board (furniture
constituent) and a piece of rug were collected for formaldehyde analyses.
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No employee interviews were conducted as this had been done by the Penn
State University industrial hygienist. Copies of the three consultants’
reports were obtained and are summarized in the Findings Section of this
report.

An interim report was sent to the college in February 1981.

V. EVALUATION CRITERIA

A. Environmental

The current U.S. Department of Labor, Occupationé1 Safety and Health
Administration (OSHA) standard for formaldehyde is 3.0 ppm for an 8-hour
time weighted average exposure.

In 1976, based upon irritant effects, NIOSH recommended that exposures to
formaldehyde be Timited to 1.0 ppm for any 30-minute sampling period.4

In 1981, based upon its carcinogenic potential, NIOSH recommended that
occupational exposures be reduced to the lowest feasible level.

B. Toxicological

Local--Formaldehyde gas may cause severe irritation to the mucous
membranes of the respiratory tract and eyes. The aqueous solution
splashed in the eyes may cause eye burns. Urticaria (hives) has been
reported following inhalation of gas. Repeated exposure to formaldehyde
may cause dermatitis either from irritation or a]]ergy.5

Systemic--Systemic intoxication is unlikely to occur since intense
irritation of upper respiratory passages compels workers to leave areas
of exposure. If workers do inhale high concentrations of formaldehyde,
coughing, difficulty in breathing, and pulmonary edema may occur.
Ingestion, though usually not occuring in industrial experience, may
cause severe irritation of the mouth, throat, and stomach.6

The National Institute for Occupational Safety and Health recommends that
formaldehyde be handled as a potential occupational carcinogen and that
appropriate controls be used to reduce work exposure. These recommenda-
tions are based primarily on a Chemical Industry Institute of Toxicology
(CIIT) study in which laboratory rats and mice exposed to formaldehyde -
vapor developed nasal cancer, and are supported by a New York University
study where rats exposed to a mixture of formaldehyde and hydrochloric
acid vapors developed nasal cancer. Formaldehyde has also been shown to
be a mutagen in several short-term laboratory studies.b
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The 23 NIOSH air samples of December 18, 1980, all indicated air
concentrations of formaldehyde iess than the laboratory detectable. 1imits
(Table 2). The laboratory detectible limits, expressed as air concen-
trations were less than 0.04 ppm for most of the charcoal tubes and less
than 0.10 ppm for most of the impinger samples. The laboratory detections
Timits, expressed as air concentrations, are dependent upon sample times
(air volumes).

The four NIOSH air samples of January 27, 1981, were collected in rooms
where excess furniture was stored. The air concentrations ranged from
0.02 to 0.03 ppm (Table 3).

Of the three NIOSH bulk samples of January 27, 1981, two were of
furniture particle board and one was of hallway carpet. The formalde-
hyde analyses ranged from none detected (less than 0.015 mg/g) to 0.58

mg/g. .
VII. CONCLUSIONS

The surveys of the three consultants and the NIOSH regional industrial
hygienist seem to eliminate such agents as asbestos, fibrous glass, and
lack of humidity as the causal factors for the employees symptoms.
Formaldehyde was present throughout the building at levels generally less
than 0.1 ppm. Three of the 54 general air samples were above 0.1 ppm,
all being 0.12 ppm. These determinations indicate air levels well below
the current OSHA standard of 3.0 ppm but NIOSH currently recommends

that formaldehyde be handled as a potential occupational carcinogen and
that occupational exposure? be reduced to the lowest feasible levels.
Since it has been reported 7) that at 0.05 to 0.5 ppm there is eye
irritation in an unacclimatized group, and at 0.13 - 0.45 ppm there are
many complaints of temporary eye and upper respiratory tract irritation,
the Tow levels of formaldehyde in the administration building may be a
contributing factor to the employee's complaints. ,

The formaldehyde present may stem from resin systems used in furniture
particle board and paneling. The carpet and drapes may also be a
contributing source. These conclusions are deduced from the bulk sample
analyses and air samples taken in drawers of the furniture. Bulk sample
analyses and air samples taken in the false ceiling space indicate that
insulating materials would not be a significant source of formaldehyde.

- VIIT. RECOMMENDATIONS

The following recommendations should assist in reducing formaldehyde
levels and ameliorating employee complaints.

1. Steam clean the carpets.
2. Dry clean the drapes.

3. Make up (fresh) air and ventilation should be kept optimal per design
specifications.
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4. Hypersusceptible individuals might work in rooms without particle
board furniture.

5. The formaldehyde levels will decrease with time. Continued air
monitoring will document when air levels are reduced to non-detectable
concentrations. _

IX. AUTHORSHIP AND ACKNOWLEDGEMENTS

. Report prepared by: Walter J. Chrostek
; Regional Industrial Hygienist

Originating office: : Hazard Evaluations and Technical
- Assistance Branch _
Division of Surveillance, Hazard
Evaluations and Field Studies
Cincinnati, Ohio

Report typed by: Elaine M. Turner
- Secretary, NIOSH, Region III
Philadelphia, Pennsylvania

Jackie Woodruff
Clerk/Typist

X.  DISTRIBUTION AND AVATLABILITY

Copies of this report are currently available upon request from NIOSH,
Division of Technical Services, Information Resources and Dissemination
Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90 days,
the report will be available through the National Technical Information
Service (NTIS), Springfield, Virginia. Information regarding its
availability through NTIS can be obtained from NIOSH at the Cincinnati
address. _

Copies of this report have been sent to:

1. Kutztown State College

2. Employee Representative

3. U.S. Department of Labor, OSHA, Region III

4. U.S. Department of Health and Human Services, NIOSH, Region III
5. Pennsylvania Department of Health

6. Pennsylvania Department of Environmental Resources

For the purpose of informing the approximately 100 "affected" employees,
the employer shall promptly "post" for a period of 30 calendar-days, this
report in a prominent place(s) near where employees work.
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