WOOD FACTS

Formaldehyde Emissions and Exemptions
Recent news reports have highlighted concerns over the health effects of formaldehyde concentrations in travel trailers
and mobile homes that were provided as temporary housing to Gulf Coast hurricane victims by the Federal Emergency
Management Agency (FEMA). This fact sheet from APA addresses the concerns related to structural wood panels and
explains why plywood and OSB manufactured to U.S. Product Standards PS 1 and PS 2 have such low emission
levels that they are exempt from the leading formaldehyde emission standards and regulations.
FOR M A LDE H Y DE R EGUL ATION S A N D S TRUCTUR A L WOOD PRODUCTS

Structural wood products such as plywood and oriented strand board (OSB) are manufactured to meet stringent product
standards, including Voluntary Product Standard PS 1-07 for Structural Plywood and Voluntary Product Standard PS 2,
Performance Standard for Wood-Based Structural-Use Panels. Because wood products produced under these standards are
designed for construction applications governed by building codes, they are manufactured only with moisture-resistant
adhesives that meet Exterior or Exposure 1 bond classifications. These adhesives, phenol formaldehyde and diphenylmethane diisocyanate (MDI), are chemically reacted into stable bonds during pressing. The final products have such low formaldehyde emission levels that they easily meet or are exempt from the world’s leading formaldehyde emission standards and
regulations:
1. U.S. HUD Manufactured Housing Standard. This standard specifies a 0.20 ppm emission limit for (non-structural)
plywood using the ASTM E1333 method. Because of its extremely low formaldehyde emission levels, phenolic-bonded
structural plywood is exempt from the testing and certification requirements of the standard. While there is no specific
limit stated for OSB, it has been well accepted that the stated exemption for panels that use phenolic adhesives is applicable to OSB products meeting Voluntary Product Standard PS 2.
2. California Air Resources Board (CARB) Air Toxic Control Measure for Composite Wood Products. This regulation, developed by a division of the California EPA and scheduled to take effect January 1, 2009, is considered the most
stringent formaldehyde emissions regulation in the United States. In recognition of the different formaldehyde emission levels of different types of wood products, definition No. 8 of the regulation explicitly exempts “structural plywood,” “structural
panels,” “structural composite lumber,” “oriented strand board,” “glued laminated timber,” and “prefabricated wood I-joists.”
3. Under the Japanese Agricultural Standards (JAS), panels meeting the most stringent formaldehyde requirements
(F★★★★) are required, using test method JIS A 1460, to have average emission levels below 0.30 mg/l. PS 1 and PS 2
panels easily meet F★★★★ requirements. This formaldehyde regulation for wood panels is widely considered the most
stringent in the world.
4. OSB panels sold into European markets must meet the EN 300 standard and be rated for formaldehyde emissions based
on the EN-717-1 test method using a formaldehyde test chamber. Structural plywood sold into Europe must meet EN 636
and be evaluated for formaldehyde based on EN 717-1. Structural plywood and OSB manufactured in accordance with
PS 1 and PS 2 panels easily meet the E-1 formaldehyde emission limits of 0.124 mg/m3 in these standards.

HOW M UC H FOR M A LDE H Y DE

What is Formaldehyde?

©2008 APA – THE ENGINEERED WOOD ASSOCIATION • ALL RIGHTS RESERVED. • ANY COPYING, MODIFICATION, DISTRIBUTION OR OTHER USE OF THIS PUBLICATION OTHER THAN AS EXPRESSLY AUTHORIZED BY APA IS PROHIBITED BY THE U.S. COPYRIGHT LAWS.

I S IN WOOD?

All wood species, and therefore all wood products, contain and
emit small amounts of formaldehyde. Because formaldehyde occurs
naturally in wood, there is no such thing as “formaldehyde-free”
wood. An oak tree, for example, emits 0.009 parts per million
(ppm) of formaldehyde. By itself, this is a very low quantity, but
densely wooded areas can have much higher concentrations. It
follows that any wood cut from that oak tree also contains small
amounts of formaldehyde, as do all wood products.
A DDITION A L R E SOURC E S
For more information on formaldehyde and its presence in wood building
materials, please refer to the following publications and websites:
■

APA Technical Report: Structural Wood Panels and Formaldehyde,
From SPE-1040

■

APA Product Advisory: Imported Hardwood Plywood vs. Domestic PS 1,
Form SP-1136

■

APA Testing of Formaldehyde Emissions from Imported Hardwood Concrete
Form Plywood (APA White Paper)

■

California Air Resources Board:
www.arb.ca.gov/research/indoor/formaldehyde.htm

■

U.S. Environmental Protection Agency:
http://www.epa.gov/iaq/formalde.html

■

National Safety Council:
http://www.nsc.org/EHC/indoor/formald.htm

■

FEMA:
http://www.fema.gov/media/archives/2007/032807.shtm

■

Formaldehyde Council:
http://www.formaldehyde.org/

■

Centers for Disease Control and Prevention:
http://www.cdc.gov

Formaldehyde is a simple chemical made of hydrogen,
oxygen, and carbon. It occurs naturally, and is the product
of many natural processes. It is made by our bodies and is
in the air. Plants and animals also produce formaldehyde.
It is in many fruits and vegetables, and is a byproduct of
cooking certain vegetables, such as brussel sprouts and
cabbage. This chemical breaks down quickly and is metabolized to simple carbon dioxide. Our bodies readily break
down the low levels to which we are exposed everyday.
Formaldehyde is also a product from combustion associated
with the burning of kerosene and natural gas; automobile
emissions; and cigarettes. It is
Oxygen
an important industrial chemical used in the manufacture of
Carbon
numerous consumer products,
including permanent press fabrics
Hydrogen Hydrogen
and even toothpaste.

We have field representatives in many major U.S. cities and in Canada who can help answer questions involving
APA trademarked products. For additional assistance in specifying engineered wood products, contact us:
APA HEADQUARTERS
7011 So. 19th St. ■ Tacoma, Washington 98466 ■ (253) 565-6600 ■ Fax: (253) 565-7265

PRODUCT SUPPORT HELP DESK: (253) 620-7400 ■ E-mail Address: help@apawood.org
DISCLAIMER: The information contained herein is based on APA – The Engineered Wood Association’s
continuing programs of laboratory testing, product research, and comprehensive field experience. Neither APA, nor
its members make any warranty, expressed or implied, or assume any legal liability or responsibility for the use,
application of, and/or reference to opinions, findings, conclusions, or recommendations included in this publication.
Consult your local jurisdiction or design professional to assure compliance with code, construction, and performance
requirements. Because APA has no control over quality of workmanship or the conditions under which engineered
wood products are used, it cannot accept responsibility for product performance or designs as actually constructed.
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