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Introduction

Volatile organic compounds (VOCs) are emitted as gases from certain solids or liquids.
VOCs include a variety of chemicals, some of which may have short- and long-term
adverse health effects. Concentrations of many VOCs are consistently higher indoors
(up to ten times higher) than outdoors. VOCs are emitted by a wide array of products

N

numbering in the thousands.



Organic chemicals are widely used as ingredients in household products. Paints,
varnishes and wax all contain organic solvents, as do many cleaning, disinfecting,
cosmetic, degreasing and hobby products. Fuels are made up of organic chemicals. All
of these products can release organic compounds while you are using them, and, to
some degree, when they are stored.

EPA's Office of Research and Development's "Total Exposure Assessment Methodology
(TEAM) Study" (Volumes | through IV, completed in 1985) found levels of about a dozen
common organic pollutants to be 2 to 5 times higher inside homes than outside,
regardless of whether the homes were located in rural or highly industrial areas. TEAM
studies indicated that while people are using products containing organic chemicals,
they can expose themselves and others to very high pollutant levels, and elevated
concentrations can persist in the air long after the activity is completed.

Sources of VOCs
Household products, including:

e paints, paint strippers and other solvents
e wood preservatives

e aerosol sprays

e cleansers and disinfectants

e moth repellents and air fresheners

e stored fuels and automotive products

e hobby supplies

e dry-cleaned clothing

e pesticide
Other products, including:

e building materials and furnishings

¢ office equipment such as copiers and printers, correction fluids and carbonless copy
paper



e graphics and craft materials including glues and adhesives, permanent markers and
photographic solutions.

Health Effects

Health effects may include:

e Eye, nose and throat irritation
e Headaches, loss of coordination and nausea
e Damage to liver, kidney and central nervous system

e Some organics can cause cancer in animals, some are suspected or known to cause
cancer in humans.

Key signs or symptoms associated with exposure to VOCs include:

conjunctival irritation

nose and throat discomfort

e headache

e allergic skin reaction

e dyspnea

e declinesin serum cholinesterase levels
® nausea

® emesis

e epistaxis

o fatigue

e dizziness

The ability of organic chemicals to cause health effects varies greatly from those that
are highly toxic, to those with no known health effect.

As with other pollutants, the extent and nature of the health effect will depend on many
factors including level of exposure and length of time exposed. Among the immediate
symptoms that some people have experienced soon after exposure to some organics
include:



Eye and respiratory tract irritation

headaches

dizziness

visual disorders and memory impairment

At present, not much is known about what health effects occur from the levels of

organics usually found in homes.

e EPA's Office of Drinking Water Regulations
o List of Contaminants and their MCLs: Organic Chemicals
<https://epa.gov/node/127551#organic>
e U.S. Geology Survey's National Water-Quality Assessment (NAWQA) Program ExiT

<https://www.usgs.gov/mission-areas/water-resources/science/volatile-organic-compounds-vocs>

o Information on VOCs in Water Sources

Levels in Homes

Studies have found that levels of several organics average 2 to 5 times higher indoors
than outdoors. During and for several hours immediately after certain activities, such as

paint stripping, levels may be 1,000 times background outdoor levels.

Steps to Reduce Exposure

¢ Increase ventilation when using products that emit VOCs.
e Meet or exceed any label precautions.

e Do not store opened containers of unused paints and similar materials within the
school.

e Formaldehyde, one of the best known VOCs, is one of the few indoor air pollutants
that can be readily measured.
o ldentify, and if possible, remove the source.

o If not possible to remove, reduce exposure by using a sealant on all exposed
surfaces of paneling and other furnishings.



e Useintegrated pest management techniques to reduce the need for pesticides.
e Use household products according to manufacturer's directions.
e Make sure you provide plenty of fresh air when using these products.

e Throw away unused or little-used containers safely; buy in quantities that you will
use soon.

e Keep out of reach of children and pets.

e Never mix household care products unless directed on the label.
Follow label instructions carefully.

Potentially hazardous products often have warnings aimed at reducing exposure of the
user. For example, if a label says to use the product in a well-ventilated area, go
outdoors or in areas equipped with an exhaust fan to use it. Otherwise, open up
windows to provide the maximum amount of outdoor air possible.

Throw away partially full containers of old or unneeded chemicals safely.

Because gases can leak even from closed containers, this single step could help lower
concentrations of organic chemicals in your home. (Be sure that materials you decide to
keep are stored not only in a well-ventilated area but are also safely out of reach of
children.) Do not simply toss these unwanted products in the garbage can. Find out if
your local government or any organization in your community sponsors special days for
the collection of toxic household wastes. If such days are available, use them to dispose
of the unwanted containers safely. If no such collection days are available, think about

organizing one.
Buy limited quantities.

If you use products only occasionally or seasonally, such as paints, paint strippers and
kerosene for space heaters or gasoline for lawn mowers, buy only as much as you will
use right away.

Keep exposure to emissions from products containing methylene chloride to a
minimum.



Consumer products that contain methylene chloride include paint strippers, adhesive
removers and aerosol spray paints. Methylene chloride is known to cause cancer in
animals. Also, methylene chloride is converted to carbon monoxide in the body and can
cause symptoms associated with exposure to carbon monoxide. Carefully read the
labels containing health hazard information and cautions on the proper use of these
products. Use products that contain methylene chloride outdoors when possible; use
indoors only if the area is well ventilated.

Keep exposure to benzene to a minimum.
Benzene is a known human carcinogen. The main indoor sources of this chemical are:

e environmental tobacco smoke
e stored fuels
e paintsupplies

e automobile emissions in attached garages
Actions that will reduce benzene exposure include:

¢ eliminating smoking within the home
e providing for maximum ventilation during painting

e discarding paint supplies and special fuels that will not be used immediately

Keep exposure to perchloroethylene emissions from newly dry-cleaned materials to a
minimum.

Perchloroethylene is the chemical most widely used in dry cleaning. In laboratory
studies, it has been shown to cause cancer in animals. Recent studies indicate that
people breathe low levels of this chemical both in homes where dry-cleaned goods are
stored and as they wear dry-cleaned clothing. Dry cleaners recapture the
perchloroethylene during the dry-cleaning process so they can save money by re-using
it, and they remove more of the chemical during the pressing and finishing processes.
Some dry cleaners, however, do not remove as much perchloroethylene as possible all
of the time.

Taking steps to minimize your exposure to this chemical is prudent.



e If dry-cleaned goods have a strong chemical odor when you pick them up, do not
accept them until they have been properly dried.

¢ If goods with a chemical odor are returned to you on subsequent visits, try a
different dry cleaner.

Standards or Guidelines

No federally enforceable standards have been set for VOCs in non-industrial settings. To
learn more about VOC's, including current guidelines or recommendations set by
various organizations for formaldehyde concentrations, visit Lawrence Berkeley
National Laboratory’s Indoor Air Quality Scientific Findings Resource Bank exiT
<https://iagscience.lbl.gov/>.

Additional Resources

e ASHRAE: Indoor Air Quality Guide EXIT <https://www.ashrae.org/resources--
publications/bookstore/indoor-air-quality-guide>, Strategies 5.1 and 5.2

o ASHRAE Standard 189.1-2014 ExiT <https://www.ashrae.org/resources--
publications/bookstore/standard-189-1>, Sections 10.3.1.4 and 10.3.1.4 (b) 1

e California Department of Public Health: Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers (Emission Testing Method for California Specification
01350) ExiT

e California Title 17 ATCM to Reduce Formaldehyde Emissions from Composite Wood
Products exit <https://www.arb.ca.gov/regact/2007/compwood07/fro-final.pdf>

e Carpet and Rug Institute: Green Label Plus exiT <https://carpet-rug.org/testing/green-label-
plus/>

e Collaborative for High Performance Schools: High Performance Products Database

e EPA: Formaldehyde Standards for Composite Wood Products

<https://epa.gov/formaldehyde/formaldehyde-emission-standards-composite-wood-products>



Indoor Air Fact Sheet No. 4 (revised) - Sick Building Syndrome
<https://epa.gov/sites/default/files/2014-08/documents/sick_building_factsheet.pdf>

o Explains the term "sick building syndrome" (SBS) and "building related illness"
(BRI). Discusses causes of sick building syndrome, describes building
investigation procedures and provides general solutions for resolving the
syndrome.

Indoor Air Pollution: An Introduction for Health Professionals <https://epa.gov/indoor-air-

quality-iag/indoor-air-pollution-introduction-health-professionals-printable-version>

o Assists health professionals (especially the primary care physician) in diagnosis
of patient symptoms that could be related to an indoor air pollution problem.
Addresses the health problems that may be caused by contaminants
encountered daily in the home and office. Organized according to pollutant or
pollutant groups such as environmental tobacco smoke, VOCs, biological
pollutants and sick building syndrome, this booklet lists key signs and
symptoms from exposure to these pollutants, provides a diagnostic checklist
and quick reference summary, and includes suggestions for remedial action.
Also includes references for information contained in each section. This booklet
was coauthored with the American Lung Association, the American Medical
Association and the U.S. Consumer Product Safety Commission.

Indoor Air Quality Home <https://epa.gov/indoor-air-quality-iag>

Learn about Indoor Air Quality <https://epa.gov/indoor-air-quality-iaq/learn-about-indoor-air-
quality>

|IAQ by Building Type <https://epa.gov/indoor-air-quality-iaq/indoor-air-quality-building-type>

Network and Collaborate <https://epa.gov/indoor-air-quality-iag/network-and-collaborate-about-

indoor-air-quality>
Popu lar IAQ TOpiCS <https://epa.gov/indoor-air-quality-iag/popular-indoor-air-quality-topics>

Frequently Asked Questions <https://epa.gov/indoor-air-quality-iaq/indoor-air-quality-iag-

frequently-asked-questions>

Publications <https://epa.gov/indoor-air-quality-iaq/publications-about-indoor-air-quality>



Regional and State IAQ Information <https://epa.gov/indoor-air-quality-iag/epa-regional-office-

and-state-indoor-air-quality-information>

Webinars,Meetings & Updates <https://epa.gov/indoor-air-quality-iag/webinars-meetings-and-

updates>

Contact Us <https://epa.gov/indoor-air-quality-iaq/forms/contact-us-about-indoor-air-quality> to ask a
question, provide feedback, or report a problem.
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