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I. Sull1Tlary 

On July 3, 1984, the National Institute for Occupational Safety and Health 
(NlOSH) received a request to evaluate the occurrence of throat and eye 
irritation among workers exposed to particleboard which contained a 
formaldehyde type resin at DMG Incorporated, Philadelphia, Pennsylvania. 

On July 31, 1984, an initial visit was made to OMG Incorporated. The 
Industrial Hygienist met with management and the representative of the 
employees and a walk through survey was made. Informal interviews were 
conducted with the employees regarding the adverse health effects they 
experienced due to exposure to the air contaminant. Two employees complained 
of nose bleeds. Other complaints included eye irritation and irritation of 
the throat. 

On August 3, 1984, six environmental air samples were collected for 
formaldehyde. Concentrations ranged from 0.07 to 0.33 parts per million parts 
of air (ppm). The Occupational Safety and Health Administration (OSHA) 
standard is 3 ppm. NIOSH recommends that formaldehyde be handled as a 
potential occupational carc·inogen and workers' exposure be reduced to a 
minimum by instituting appropriate controls. 

On the basis of these results, it was determined that although the OSHA 
standard was not exceeded, there is a potential for certain susceptible 
individuals to be affected by the air concentrations of formaldehyde 
and appropriate recommendations to reduce exposures are made in 
Section VIII of this report. 

KEYWORDS: SIC 2541 (Partitions, shelving and store fixtures); nose bleeds, 
throat and eye irritation~ formaldehyde. 
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II. Introduction 

On July 3, 1984, NIOSH received a request from the representative of the 
employees of DMG ' Incorporated, Philadelphia, Pennsylvania for a Health Hazard 
Evaluation to evaluate the adverse health effects experienced by the employees 
due the exposure to formaldehyde which was present in the particleboard used 
at t he plant . The reported health effects include nose bleed and eye and 
throat irritation. 

NIOSH personnel visited the plant on July 31, 1984 and an environmental air 
eva l uation was made on August 3, 1984 . 

I I I • Back ground 

DMG Incorporated assembles display cases from pre-cut particleboards. The 
stock of boards is stored along one side of the work area which is 
approximiately 40 1 X40 1 with a 30 ' ceiling . 

The appropriate boards are inserted into slots and glued or wire nailed. The 
display case is then w·iped down with mineral spirits. 

This operation was former ly performed in an area with good general ventilation 
from open windows . The health complaints began when this operation was 
transferred to the present area where general ventilation is minimal as there 
are no windows. Floor air movement fans are used for the comfort of the 
employees. 

IV. Environmental Design 

Two general air and four personal air samples were collected on ORB0-22 solid 
sorbent tubes with personal air sampling pumps operating at 80 cubic 
centimeters (cc) per minute. The A and B sections were segatated and analyzed
by gas chromotography according to NIOSH Method P&CAM 354l IJ with 
modifications. The limit of detection was 2.0 micrograms/sample for 
formaldehyde. 

Informal interviews were conducted with the employees regarding the adverse 
health effects .they experienced due to exposure to the air contaminant. Two 
employees complained of nose bleeds. Other complaints were of eye irritation 
and irritation of the throat . 

V. Environmental Criteria 

As a guide to the evaluation of the hazard posed by workplace exposures, NIOSH 
field staff employ environmental evaluation criteria for assessment of a 
number of chemcial and physical agents. These criteria are in t ended to 
suggest levels of exposure to which most workers may be exposed up to 10 hours 
per day, 40 hours per week for a working lifetime without experiencing adverse 
health effects. It is, however, important to note that not all workers will 
be protected from adverse health effects if: their exposures are maintained 
below these levels. A smal l percentage may experience adverse health effects 
because of individual susceptibility, pre-existing medical conditions, and/or 
a hypersensitivity (allergy) . 
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In addition, some hazardous substances may act in combination with other 
workplace exposures, the general environment, or with medications or personal 
habits of the worker to produce health effects even if the occupational 
exposures are controlled at the level set by the evaluation criterion. These 
combined effects are often not considered in the evaluation criteria. Also, 
some substances are absorbed by dirct contact with the skin and mucous 
membranes, and thus potentially increase the overall exposures. 

Evaluation criteria may change over the years as new information on the toxic 
effects of an agent becomes available. 

The primary sources of environmental evaluation criteria for the workplace 
are: 1) NIOSH Criteria Documents and Recommendations, 2) the American 
Conference of Governmental Industrial Hygienists (ACGIH} Threshold Limit 
Values (TLV's}, and 3) the U.S. Department of Labor (OSHA) Occupational
Standards . Often, the NIOSH recommendations and ACGIH TLV 1 s are lower than 
the corresponding OSHA standards. Both NIOSH recommendations and ACGIH TLV's 
usually are based on more recent information than are the OSHA standards. The 
OSHA standards also may be required to take into account the feasibility of 
controlling exposures in various industries where the agents are used; the 
NIOSH-recommended standards, by contrast, are based primarily on concerns 
relating to the prevention of occupational disease. In evaluating the 
exposure levels and the recommendations for reducing these levels found in 
this report, it should be noted that industry is legally required to meet only 
those levels specified by an OSHA standard. 

A time-weighted average (TWA) exposure refers to the average airborne 
concentration of a substance during a normal 8 to 10-hour workday Some 
substances have reco111T1ended short-term exposure limits or ceiling values which 
are intended to supplement the TWA exposures. 

Criteria for Formaldehyde (ppm)* 

OSHA (2} NIOSH(3) ACGIH( 4)
-3­ LFL** !*** 


S(acceptable ceiling} 

lO(maximum ceiling, 30 minutes) 


* Denotes parts per million parts of air sampled.

** Denotes lowest feasible limit. 

*** Denotes ceiling value, concentration that should not be exceeded even 

instantaneously. 


VI. Formaldehyde Toxicity 

The health effects of formaldehyde can result from acute or chronic exposure. 
The effects of acute exposure are primarily mucous membrane irritation. 
Symptoms first noted include eye and upper respiratory tract irritation 
(burning, tearing eyes; nose and throat irritation}. These symptoms can occur 
as low as about 0.1 part per million (ppm)3. Dermatitis associated with 
formaldehyde vapor, solutions or formaldehyde-containing resins has been 
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documented 3,5. Formaldehyde is a primary skin irritant but may also cause 
allergic dermatitis in concentrations below those likely to cause primary 
irritant effects. 

Allergic effects incl ude skin sensitization and possibly, asthma or 
asthma-like symptoms6,7. There is considerable evidence that formaldehyde 
can produce skin sensitization in man, especially in persons occupationally 
exposed through skin contact8 . Eczematous contact dermatitis, when acute, 
is characterized by redness, swelling, vesiculation and oozing with itching. 
In the chronic form, affected areas of the skin may become dry, thickened, and 
fis sured9 . 

The National Research Council's Committee on Toxicology suggested that less 
than 20% of an exposed human population would react to formaldehyde 
concentrations below 0.25 ppm with slight irritation of the eyes, nose and 
throat and possibly a slight decrease in nasal mucous flow5. At present, 
there is no evidence of a threshold level for the irritant effects of 
formaldehye in human population. 

A recent study conducted by the Chemical Industry Institute of Toxicolgy 
(CIIT) in which rats and mice exposed to formaldehyde vapors developed nasal 
cancer has raised concerns about its carcinogenic potential in humans. 

The current OSHA standard for formaldehyde exposure is 3 ppm, as a 

time-weighted average {TWA) for an 8-hour workday. On the basis of the CIIT 

study findings ACGIH and NIOSH currently recommend that formaldehyde be 

treated as a potential human carcinogen. ACGIH currently proposed a TLV of l 

ppm as a ceiling limit4. NIOSH, however, recommends that exposures be 

reduced to the lowest feasible level3. 


VII. Results and Discussion 

Detectable levels of formaldehyde were measured in all six samples, with 
concentrations ranging from 0.07 to 0.33 ppm (table). The highest levels were 
found in the general air samples, as the sampling was initiated one-half hour 
prior to the initiation of work. The higher levels can be accounted for due 
to the fact that the doors in the receiving department (adjacent to the area 
being evaluated) were closed and there was no dissipation by general air 
vent ilation of the formaldehyde from the stored particleboard. The air levels 
were well within the current OSHA standard of 3 ppm which was primarily set to 
prevent irritation symptoms. 

Complaints about health problems began shortly after relocation. Previously 
the work site was in an area where there were windows. At this location there 
are no windows, only floor air movement fans are used for the comfort of the 
employees. 

The storage area of t he pre-cut particleboard is a contributing factor to the 
higher than expected employee exposures to formaldehyde. This would also 
account for the higher . levels in the general air samples. This is due to the 
overnight formaldehyde gassing into the work area without any air movement or 
exhaust ventilation. 
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VIII. Recommendations 

1. Until such a time as the stock of particleboard is relocated, exhaust 
ventilate the work area . The exhaust ventilation should begin about one-half 
hour pri or to the start of work and during the entire work shift. 

2. Store the particleboard in an area outside the present work area that has 
general air or local exhaust ventilation. Only a minimal supply should be 
kept in the work area. 
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August 3, 1984 


Formaldehyde Concentrations* 

0Eeration 

Center of Room 

Time Concentration 

07:27-14:39 0.33 

Remarks 


General air 


Back Area 07:30-14 : 47 0.33 General Air 


KM 07:57-14 :53 0.12 Operator•s Exposure 

OP 08:00-14 :50 0 .15 Operator•s Exposure 

BH 07:55-14 :52 0.24 Operator's Exposure 

ER 08: 10-14: 50 0.07 Operator's Exposure 

*Denotes - Parts per million parts of air sampled. 
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