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Home and
Office: Shelter
or Threat? .

‘by Rembert Brown

ecent studies by EPA and other

federal agencies have uncovered
surprising, sometimes disturbing, facts
about the size, scope, and sources of
indoor air pollution.

Exposure to indoor pollutants takes
place in residences, public and private
buildings, and vehicles—collectively
classified as “indoor environments.”
The home, workplace, school,
automobile—virtually any enclosed
structure—contains hundreds of potential
sources of air pollutants, both natural
and manmade. ’

Most people today spend about 90
percent of their time in environments of
this kind. Such prolonged exposure
explains, in part, the high levels of
exposure to indoor air pollutants that
take place.

Also contributing is the general
“tightening” of buildings—residential
and other—that has taken place since
the 1970s in the national effort to
reduce heating and cooling costs.
Buildings are much better sealed and
insulated than they used to be. During
that same energy crunch, heating and
air-conditioning engineers cut back on
the amount of fresh air per building
occupant. These factors have combined
to increase personal exposure to indoor
air pollutants.

“Sick building syndrome” is the name
given the health symptoms caused when
occupants of modern energy-efficient
buildings have been exposed to indoor
air pollutants. These symptoms can
mimic those of many diseases, ranging
from colds and flu to more serious
disorders. Victims have reported
headache, eye irritation, sinus problems,
runny nose, cough, shortness of breath,
and nausea. Complaints have occurred
in offices, schools, health-care facilities,
and modern buildings of other types. In
addition, some well-recognized

" diseases— “Legionnaire’s Disease”

among them—can be spread through
ventilating systems.

Key Exposure Sources

. A number of commonly occurring .

chemicals and other substances are -

associated with sick building syndrome . .

and other ailments related to indoor air -
quality problems. To help bring future
research efforts into proper focus, EPA

has pinpointed several key categories of -

pollutants and sources within enclosed
environments:. i

® Combustion sources. Gas cooking
stoves, woodstoves, kerosene heaters,
and other unvented heating and cooking
units that employ combustion are major
sources of indoor pollutants such as
carbon monoxide, nitrogen dioxide, and
particulate matter.

Another major combustion source is
environmental tobacco smoke (ETS).
This term refers to tobacco smoke
released in an indoor environment. It is
also sometimes called “passive
smoking.” Chemicals in environmental
tobacco smoke include particulates,
benzene, styrene, nicotine, and a
number of other substances. ETS is
believed to pose a significant risk to
health, especially among spouses and
children of smokers.

Materials and furnishings. Building
materials may be the source of asbestos,
formaldehyde, and other volatile organic
chemicals (VOCs). In particular, paints
and adhesives are major sources of
VOCs.

® Biological contaminants. Molds,
spores, bacteria, and viruses find
breeding grounds—and transport
mechanisms—in auto and building air
conditioners, humidifiers, ventilation
systems, and building materials.

® Human activities. The use of many
common household products such as
pesticides, paints, solvents, cleaning
agents, air fresheners, and toilet
deodorants may release significant
amounts of indoor pollutants. Taking a
hot shower can even release low levels
of radon and chloroform.

® Ambient (outdoor) environment.
Several indoor pollutants, among them
radon, some termiticides, and
combustion products from automobiles,
originate outdoors but can collect and
concentrate indoors in residences,
schools, and other buildings.

Consult the box on “Indoor Air
Highlights" for specifics about major
indoor air pollutants, their sources and
effects, and what steps you can take to
deal with them, * s

How Big a Prohlem is Indner Axr :
Pollution? . :

Since people spend the ‘greater part of
their day—and their life—in various
indoor environments, it is of compelling
importance to’seek’accurate and early

* information about the extent to which

}‘_ people are exposed to indoor air
 pollutants, the_ health'effects which

those expusu.res may cause, and actions
people. ca:j&take to reduce their risk.
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Most people spend abput 90 percent of their time inside a home, school, office, car, or other closed structure. In these

enclosed spaces, they

EPA has conducted & major study
which has uncovered some surprising
and sometimes disturbing facts about
the size, scope, and soyrces of indoor
air pollution. “TEAM,'| which stands for
Total Exposure Assessment
Methodology, is an investigation begun
by EPA in 1979.

Several thousand randomly selected
individuals were screened for age, sex,
smoking habits, and occupations until a
pool of 600 individualg was located in

analysis in a laborato
Participants were as

samples of their household water and
allowed their breath to |be analyzed for a
large range of pollutants. In addition,
some household backvdrds were
equipped with fixed-site air monitors to
compare measurements| of personal
exposure to those of ambient outdoor
air.
Analysis of the expogure data
indicated that personal|exposure to
many chemicals was usually greater,
often much greater, thah outdoor
concentrations of the pellutants. For
every one of the dozen pr so prevalent
chemicals, the mean personal exposures
exceeded outdoor concentrations by 200
to 500 percent. This was true even in
the two most concentrated chemical
manufacturing and petrpleum refining
areas in the study: Baygnne-Elizabeth,
New Jersey, and Los Angeles, California.

DECEMBER 1887

Results of the study clearly suggest
the major sources of these chemicals are
to be found either in the home or in
personal activities.

Common activities such as smoking,
driving, painting, pumping gas, using
air fresheners and moth repellents,
visiting a dry cleaner, and even taking
hot showers can sometimes dramatically
increase one's exposure to these
chemicals.

The TEAM study continues, and has
been expanded to cover about 40
pollutants, including carbon monoxide,
pesticides, and particulates as well as
some previously untested volatile
organic chemicals. Early findings have
been released to the public and
Congressional officials.

The variety of chemicals and
substances involved, coupled with
variations'in the levels of individual
exposure to them, makes risk
assessment a formidable task. Often
there is more than one source for a
given pollutant, or a variety of different
pollutants from different sources can
interact in the same indoor
environment, with results that are
difficult to predict. However, the
Agency's Comparative Risk Project has
estimated that the risks from indoor air
pollution are among the top five
environmental problems. :

EPA's Indoor Air Program

Steadily accumulating data about the
importance of indoor air pollution
convinced EPA of the need for an
Indoor Air Program. At present, the
Agency's program consists of a small,
new, and intensely busy group of five
people with an annual budget of
$200,000.

Part of the Office of Air and
Radiation's program development unit,
EPA's indoor air group is charged with

may be exposed to hundreds of natural and man-made pcliutants daiiy.

coordinating EPA's indoor air activities,
assisting in setting research priorities,
and carrying out the Agency's
responsibilities for disseminating
information about indoor air quality.
They work in conjunction with the
Office of Research and Development,
which has a staff of 15 and a budget of
approximately $3 million devoted to
indoor air research.

The goal of EPA's Indoor Air Program
is to provide information to
homeowners, consumers, state and local
governments, architects, building
managers, and others so these groups
can make informed choices about how
they .can reduce exposure to indoor air
pollution.

Over the next year, in conjunction
with organizations in the public and
private sector, the program will:

e Develop a booklét for the general
public about indoor air quality.

® Develop a technical manual about
environmental tobacco smoke.

e Develop a technical manual about
diagnosing, mitigating, and preventing
building-related illnesses.

® Prepare a directory of state agencies
involved in indoor air activities.

e Provide leadership for the Interagency
Committee on Indoor Air Quality

(CIAQ), the group that coordinates
federal indoor air activities.

® Report to Congress by October 1988
about EPA’'s findings and
recommendations concerning indoor air.

The Indoor Air Research Program has
among its priorities the following:




® Developing more sophisticated and
standardized methods for identifying
the causes and remedies for indoor
pollution.

e Conducting studies in test chambers
and test houses to measure pollution
from potential sources and the
effectiveness of proposed mitigation
techniques.

. ® Assessing the health effects of
exposure to low levels of mixtures of
volatile organic compounds and
environmental tobacco smoke.

These formidable tasks came to EPA
in 1986 as part of that year’s Superfund
amendments. These responsibilities are
largely in addition to other specific
indoor air pollution targets, such as
radon, asbestos, formaldehyde, and
pesticides.

The Agency’s recently expressed
policy on indoor air pollution calls for
EPA to identify significant indoor air
problems and, where appropriate, to
carry out one or more of the following
mitigation actions:

® [ssue regulations under existing
statutes including the Toxic Substances
Control Act, the Federal Insecticide,
Fungicide, and Rodenticide Act, and the
Safe Drinking Water Act.

e Implement non-regulatory programs
such as technical assistance, training,
and information dissemination aimed at
building the capacity of state and local
governments, the private sector, and
members of the public to take
appropriate actions.

® Refer problems to other federal
agencies with relevant authority.

e Request separate indoor air regulatory
authority from Congress if appropriate.

Asbestos and radon, two of the most
frequently encountered indoor air
pollutants with serious health
ramifications, are the subject of major
programs carried out by other offices at
EPA. As a result of special funding from
Congress, efforts to reduce exposure
levels for both these indoor air
contaminants are well advanced.

The future will undoubtedly bring
other indoor pollutants into the
spotlight as scientific knowledge and
public awareness of the various aspects
of this multi-faceted problem continue
to grow. O

(Brown is a Writer/Editor in the
EPA Office of Public Affairs.)

Non-smokers are exposed in some
buildings to large quantities of
environmental tobacco smoke, known
asETS.

Indoor Air
Highlights

There are many different sources of
indoor air pollution, and many
different ways of dealing with the
problems they pose. In general,
however, the primary mechanisms for
improving indoor air quality entail
eliminating, reducing, or sealing
sources of pollution.

When a home or other building has
a low rate of ventilation to start with,
the use of a mechanical heat recovery
ventilation system (also called an
air-to-air heat exchanger) can be quite
effective in reducing the concentration
of multiple pollutants without
substantially increasing energy costs.

Air cleaners such as high-efficiency
particulate filters, negative ion
generators, and electrostatic
precipitators—used separately or in
series—can be effective in reducing
-particulates. Care should be taken,
however, to select air cleaners which

. will provide adequate air flow and can

be easily maintained. Many devices do
not do an adequate job of removing
particles, and only a few systems have
' been demonstrated effectwe against
gaseous pollutants 5

Enmonmental :
Tobacco Smnke

Sources Cwarettes. cigars, pipes.

'--Effects ‘\Tumerous—because of the
swide variety of harmful chemicals in
“the smoke—including eye, throat, and
‘lung irritation; increased long-term
‘risks of lung cancer, emphysema and
- ca_rdlovascula: dlsease by passwe
smokers.t#> 2

Steps You Can Take Qulb‘prohlblt
- smoking or limit indoor smoking to *
one area that is directly vented to the
outdeers i
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Indoor

Contaminants

By Larry B. Stammer
Special to The Washington Post

|

ver since Congress authorized the
Clean Air Act in 1970, the nation |
has marshaled its pelitical, eco-
nomic and technologi¢al forces to”
rid the skies of health-threatening ar -
pollution.
Billions of dollars have been $pent to con-
trol emissions from motor vehicles, facto-
ries, refineries and power plants. Still
stricter standards are planned.
Yet a growing body of scientific evidence
suggests that indoor contaminants may pose
the most pervasive air pollution|threat of all.
Concentrations of some toxic, cancer-causing
and mutagenic pollutants found indoors are up .
to 100 times greater indoors than they are
outdoors. They far exceed limits jplaced on the-
same pollutants in outdoor air Hy the federal
Clean Air Act. o .
.~ From tobacco smoke and oactive ra-
don gas to molds, fungi, combustion prod- |
ucts and everyday household products such -
as air fresheners and pesticides, humans are .
being exposed in their homes, offices and -
vehicles to thousands of chemiical and bio~}
logical agents. ) S

Couple these concentrations with the fact4

that most people spend 80 percent to 90 _
‘percent of their time in increasingly tight,
energy-efficient buildings, and indoor. pol-
lution becomes especiaﬂy'worr some.

How worrisome remains arl open ques-
tion. Aside from the severe effects of indoor
pollutants like asbestos, lead| and carbon
monoxide, little is known about the health
threat posed by other common |pollutants.

Still, scientists say that it is reasonable to
conclude that as exposures |increase in-
doors, so do the risks. In fact, in a report to
Congress last year, the Environmental Pro-
tection Agency noted: “Sufficient evidence
exists to conclude that indoor|air pollution
represents a major portion of| the public’s
exposure to air pollution and may pose se-
rious acute and chronic health risks.” o=

According to estimates by some individ-,
ual researchers, indoor pollutign could rank

““#mong the top_ 10 causes of death in the-
United States. J
-+ . Scientists for years have apf

‘EPA for greater attention to indoor pollu-
tion issues. During the Reagan administra-
tion, EPA requests for research funds were
repeatedly reduced, and the Bush admin-
istration has allowed only modest increases.
" While the EPA staff has estimated that
eeded for in-
Bush admin-
 only $2.68

bealed to the

$20 million a year would be n¢
deor air pollution research, the
istration this year is spending
million. 3

Still, even with limited funds, the EPA is |

. calling for studies to pin down the health |

effects of indoor pollution. It also is seeking
ways to reduce indoor contaminants as well |
as a joint effort by government and industry |
to-develop a voluntary program to upgrade J
building ventilation standards as well as|

. building design, and T¥sdresd cperation andl

maintenance of heating, air' conditioning and |
ventilation systems. .
In a report made public in December, the

EPA compared risks of 20 different enviro- |

mental problems. Radon, indoor air pollu-
tion and pesticide residues on foods pose
the greatest health risk but received the
least amount of federal spending, the report
said. Toxic dumps and leaking underground
gasoline storage tanks pose far less risk but
receive the most money and attention from
the EPA, the study said.

“We concentrate on the big visible
sources, chemical plants and oil refineries

Air—How Clean Is It?

in Homes and Offices Pose a Serious, Growing Health Threat |

unvented
appliances. .
m Chemicals that are known animal carcin-
ogens or toxics are often found at very low
levels in air fresheners, shoe .polish, paints,
printed materials, household cleaners, sol- -
vents, moth balls and dry-cleaned clothes, .-
B An estimated 84 percent of U.S. house- '
' holds use home ‘pesticides, many of which
have never been tested to determine- their
heaith effects. :
_ The World Health Organization has es-
timated that as many as 30 percent of new
gnd remodeled buildings may be plagued by
indoor air quality problems—an estimate
borne out by widespread reports of “sick
building” illnesses, including workers at the
EPA’s own headquarters in Washington.
EPA researchers theorize that, based on
available data, indoor pollution, including
secondhand tobacco smoke, may account
for as many as 11,400 deaths yearly. Radon
exposures may result in 3,000 to 20,000

or poorly maintained gas

and outdoor air, but the true exposures are
the little things under your nose,” said
Lance-Wallace,.an EPA scientist who has
pioneered studies aimed at determining the |
“total exposure” to pollutants from all
sources, both outdoors and indoors. B

The EPA has estimated that indoor pol--;
lution may cost “tens of billions” of dollars i
annually when medical spending and Iost,f'
productivity are added up. The Consumer’
Federation of America has placed the costs -
as high as $100 billion a year.

A bewildering array of organic com-
pounds from household products form the
catalog of indoor pollution threats:

m Asbestos, found in cement and insulation,
can lead to lung cancer or asbestosis, a chronic
lung ailment. Numerous asbestos abatement
programs are
buildings. Last July, the EPA banned most re-
maining uses of asbestos.
m Lead, which retards intellectual and emo-
tional development in children, can be found
in older plumbing and in household dust as
toid paint deteriorates or is chipped away
“during remodeling.

- .m Radon, a radioactive gas, invades homes

“ through cracks in the foundation and is the
nation’s second-leading cause of lung can-
cer. It may be present at levels the EPA
considers unsafe in as many as 12 million
U.S. homes. _

u Formaldehyde, a probable human cancer-
causing agent, wafts from foam insulation,
plywood and particle board.

= Benzene, a known human carcinogen, is

¢ 600 individuals in six cities to find out what

additional deaths,

It wasn't until 1985 that the magnitude of
the indoor poilution threat became readily
apparent. A five-year EPA study surveyed

their exposure was to 20 different chem-
fcals, some of which have been linked to
cancer and birth defects. :
Researchers were startled by the find- |
ings. It did not matter whether the study
participants lived next to an oil refinery or
in a pristine rural setting. Indoor concen-

trations of the 20 chemical compounds stud-

-led were almost always higher, often by_10

times or more, than they were outdoors.
Peak concentrations in some homes were
200 to 500 times higher than outdoors.

y m schools and public.| Blood samples and breath tests revea!e&

that participants from rural areas were bur- ]
dened with as much chemical contaminants
irr;their systems as urban dwellers—a fact |
researchers. said could only point to |
indoor sources of pollution common- in ev- -
household. -
- Wallace said that 37 participants in the
air pollution exposure studies who filled
their own gasoline tanks at self-service
pumps had twice as much benzene in their .
breath two to five hours after filling up the ;
gas tank as 300 other participants who did™
not fill their own tanks. But, Wallace added
that ‘:the most important exposure to ben- |
zene is cigarettes.” -
' Benzene levels in homes with smokers
were 30 percent to 50 percent higher than

emitted by synthetic fibers, plastics andin nonsmoking households. Smokers and |
some cleaning solutions. It is also present in those around them are exposed to an esti-
gasoline fumes and cigarette smoke. . mated 4,600 chemical constituents in cig- .
w Nitrogen dioxide, carbon monoxide anc yrepper smoke, a number of them cancer-
fne particulates that can cause respiratory caysing Various studies have estimated
illnesses spew fromk kerosene heaters ant that enviromental tobacca smoke mav an.




tount—for upwards.of 5,000 deaths a year
among nonsmokers.
Indeed, EPA scientist James L. Repace

nas said that the risks of indoor air pollution

from tobacco smoke to nonsmokers are al-
most twice as great as from radon gas, and
more than a hundred times as great as the
‘otal death rate from all cancer-causing haz-

irdous outdoor air pollutants regulated by

‘he EPA under the Clean Air Act. ]
Each year, there are 200,000 emergency
‘oom admissions for allergies; one third of
hem are believed to be caused by micro-
liological contaminants found indoors, ac-

'ording to Harriet: Burge, the director of :

the University of Michigan's al- '
lergy research laboratories at
Ann Arbor. :
Biological contaminants can
thrive in building ventilation sys-:
tems that are poorly maintained
or designed. They also can pro-
liferate in hot water systems if
water is not kept at tempera-
tures of at least 113 Fahrenheit.
Formaldehyde, which is widely
used in building materials and fur-
nishings, can cause eye, nose and

“In a large number of cases we
see it’s going to be pretty much
up to individuals to make their
own choices as to what steps
they should or shouldn't take to
reduce their exposure to indoor
air pollution,” said Robert Axel-
rad, director of the EPA’s indoor
air d1v1310n.

“These kinds of health nsks
have been there all along. We
just haven’t realized it,” said
John Holmes, chief of the Cali-
fornia Air Resource Board's re-
search division. ‘“But slowly
we're getting the results from
what is a gigantic experiment.
As it becomes clear what the
risks are, at least on a selective

basis, society will move to re--

duce or severely limit those |

isks.” S
(c) 1989, Los Angeles Times

|

throat irritation, coughing, skin

rashes, headaches, dizziness, nau-
sea, vomiting and nosebleeds. It
also causes nasal cancer in ratsl

INDOOR AIR POLLUTION

% POTENTIAL HAZARDS IN THE HOUSE
{17+ AND IN THE WORK PLACE" °

and is thus a suspected human

carcinogen.

Generally, the newer the!
building material or furnishings, |
the higher the formaldehyde gas
emissions. High temperatures
and humidity can compound the

_-1. MOISTURE ** -
.2 PRESSED wooo FURNITUHE/
PLYWOOD /.
3.-HUM[DIFIEH
1 4; HOUSE DUST MITES .
‘| :.5. DRY CLEANED GOODS
| : "6, MOTH REPELLENTS

.

problem.
Reducing or eliminating ex-
posure to indoor contaminants is

often fairly straightforward. It
could involve changes in behav-
ior as obvious as stopping smok-

ing (or only smoking outdoors).
or making certain that ventila- |
tiom systems are properly mam- =
tained and operated. .

. Ordinary house plants can help. :
a study by the National Aeronau-
tics and Space administration

**7. PERSONAL CARE PRODUCTS |
|/ 8. ARFRESHENER =~
9, FOAM PADDING

10. PANELING

|:11.T0BACCO SMOKE
12, CARPETS,. - '
13. PRESSED WOOD SUBFLOORING
| 14. DRAPES - :
15/ WOOD STOVE/FIREPLACE. .
.16, HOUSEHOLD CHEMICALS
17. ASBESTOS FLOOR TILES
18, PRESSED WOOD CABiNEI’S/
i\ PLYWOOD " Vit :
19, UNVENTED GAS STOVE .+ .
20. ASBESTOS PIPE WRAP/INSULATIC

found. The study said that philo-
dendrons, spider plants and the
golden pothos were most effec-
“tive at absorbing formaldehyde,
while flowers like the gerbera
daisy and chrysanthemums re-:
duced levels of benzene. Bamboo !
palm, English ivy, peace lily,.
mother-in-law’s tongue and Chin-

NOTE Pollutants also include viruses. bac!eria. (ungi mercury and lead'
fomtaldehyde chloroform, : f
it SOURCE; U.S. Environmental Protection .&gency

| 21/RADON . - . -

4. 22, UNVENTED CLOTHES DRYER
,23 KEROSENE HEATER

\ 24, PESTICIDES/D(S]NFECTANTS/

‘CLEANERS * :

25 STORED HOBBY PRODUCTS/

‘ “AEROSOLS/GLUES': "'
:26.. PAINT SUPPL]ES/SOLVENTS
.27.STOREDFUELS .« : - -
" 128..CAR EXHAUST/CARBON MONOXIC

PR )

o
~:-.-,-. SR

\

ese évergreen also proved to be
effective air purifiers, the study
said.

Consumers can substitute saf-
er products for those that give
off toxic chemicals, and carefully
follow directions on the use and
starage of pestrc:des paints and
solvents.




Pesticides (products that kill household pests),
Remedy: Use nonchemical methods of pest control
where possible. Follow manufacturer’s directions. Mix
or dilute outdoors. Open windows when using indoors.
Take plants or pets outside when applying pesticides.
Do not store pesticides inside home. Clean shoes and
hands to avoid tracking pesticides indoors. Call EPA
at 1-800-858-PEST for more information. See (]

Stored Fuels (e.g. gasoline, kerosene). Remedy: Buy
limited quantities. Use well-sealed containers. Do not
store inside home. See (2]

|
: BASEMENT OR
i’h 11\ GROUND FLOOR
Asbestos Pipe Wrap &

Furnace Insulation. Remedy: See
All Rooms: Floor Tiles Containing Asbestos. See E]

Dehumidifier. Remedy: Empty and clean water tray

often. See

Ground Molsture. Remedy: Clean and disinfect
basement floor drain regularly. Keep basement dry
and free of moisture and mildew. See

Radon. Remedy: Test your home for radon—-do it
yourself kits are easy and inexpensive. Fix your home
if your radon level is 4 picocuries per liter (pCi/L) or
higher. For more information, contact your state radon
office or call 1-800-SOS-RADON. See E

Stored Hobby Products (eg. paint, glue, epoxy).
Remedy: Follow manufacturer’s directions. Use
outdoors, if possible. Indoors, open window or use
exhaust fan. Reseal containers well. Clean brushes
and other materials outside. See E]

Unvented Clothes Dryer. Remedy: Venl to
outdoors. See[s]: . if gas-fired dryer.

HEATING & COOLING
SYSTEMS

Air Conditioner. Remedy: Empty
P and clean water tray often. Follow
all service and maintenance procedures, including

changing filter. See

Furnace. Remedy: Have your heating system in-
spected and serviced every year. Repair fuel or gas
leaks promptly. Follow service and maintenance guid-
ance, including changing filter. See E‘.‘] El

Fireplace. Remedy: Open flue when fireplace is in
use. Have flue and chimney inspected annually for
blocks, leaks, or other damage. See @

Gas Space Heater. Remedy: In room where heater
is located: open a door to the rest of the house; turn
on exhaust fan; and open a window slightly. See @ @

Kerosene Heater. Remedy: Vent to outside. Only
use fuel recommended by manufacturer. Refill out-
side. If using unvented, open a door to the rest of the
house and open a window slightly. See @l @

Woodstove. Remedy: Vent to outside. Choose a
properly sized woodstove that is certified to meet EPA
emission standards. Make certain all woodstove doors
fit tightly. Use aged or cured (dried) wood only; never
use pressure-treated wood. Follow manufacturer’s
directions. See @]

For more information on reducing indoor air
problems in the home, conlacl: Indoor Air Quality
Information Clearinghouse at 1-800-438-4318. Ask
for a free copy of The Inside Story: A Guide to

Indoor Air Quality. Operators are also able to answer
queslions and supply more information about specific
indoor pollutants found in your home.

Funding for this document was provided through a cooperative
with the U.S. Envi | ProtectionAgency.
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How Healthy
Is The Air
In Your

A Room-by-Room Checklist
for Your Home's Indoor Air

CONSUMER FEDERATION OF AMERICA

take simple steps to protect ourselves and our

families. Smoke detectors alert us about the
potential for fire. Parents childproof their homes to
protect their inquisitive toddlers. Yet, few of us
recognize that the air we breathe inside our homes
can make us feel tired or dizzy, make our eyes itch o1
our throats feel scratchy, bring on an asthma attack,
spread an infectious disease, or even, over a long
period of time, contribute to our risk of cancer.

T o live more safely and stay healthy, we often

You may be surprised to learn that the air inside
your home may be more seriously polluted than the
outdoor air, even if you live in a large industrial city.
This, coupled with the fact that you spend a large
amount of time inside your home, makes indoor air
quality a health concern. Some people, such as the
young, the elderly, and the chronically ill, are even
more seriously affected. Fortunately, there are simple
steps you can lake to reduce your exposure to indoor
pollutants.

How To Use This Checklist

Use the following room-by-room guide to check
for indoor pollutants. In each room, we have listed
different household products, the indoor air problem:
associated with them, and remedies intended to help
decrease your family's exposure to indoor pollutants.
A summary of adverse health effects or symptoms
associated with different pollutants is also included.
This information is not intended to replace the
services, advice, or consultation of a physician.

KITCHEN

Household Cleaners. Remedy.
Open window. Use according to
manufacturer’s directions. See @

Moisture from Cooking & Dishwasher Use.
Remedy: Install and use exhaust fan. See

o




Pressed-Wood Cabinets. Remedy: See Living
Room: Paneling, Pressed-Wood, Cabinetry. See

Unvented Gas Stove & Range. Remedy: Keep
burners properly adjusted (blue flame tip, not yellow).
Install and use exhaust fan. Never use a gas stove to

heat your home. See [co]

o~ L_I| BATHROOM

=

directions. See (0]

Air Freshener. Remedy: Open
window or use exhaust fan instead.
If using air fresheners, follow

Molsture, Mold & Mildew. Remedy: Install and use
exhaust fan. Fix plumbingleaks promptly. See

Personal Care Products (e.g. hair spray, nail polish).
Remedy: Open window or use exhaust fan.
Follow directions for use. See [0]

BEDROOM

Dry Cleaned Goods. Remedy: Do
not accept dry cleaned goods with
chemical odor until they have been
properly dried, Try a different dry cleaner. See [2]

Humldifler. Remedy: Clean according to
manufacturer’s directions. Refill with clean water
daily. See @

Moth Repellents (with paradichlorobenzene).

Remedy: Avoid breathing vapors. Place moth repel-
lents in trunks or other containers and store separately
(attic, storage closet), away from living areas. See m

) ] LIVINGROOM
Lr‘ 1| Paneling, Pressed-Wood
ol —  Furniture & Cabinetry. Remecly:

l==—— '  Whenpurchasing new paneling,

pressed-wood furniture or cabinetry, ask about
formaldehyde content and release. Some types of
pressed-wood products, such as those with phenol resin,
emit less formaldehyde. Also, pressed-wood products
coated with polyurethane or laminates may reduce form-
aldehyde emissions. After installation, open windows.
Maintain moderate temperature and humidity. See [F]

of | ALL ROOMS
Tl
ol Animals (dander; hair, feather, or skin).

o L ,
Remedy: Clean house regularly.
N'\."'."m See

Carpets. Remedy: Clean and dry or remove water-
damaged carpets promptly. If installing new carpet, ask
your retailer to air out the carpet before installation.
Ask for low-emitting adhesives, if adhesives are
needed. Leave the premises during and after installa-
tion. Open doors and windows; use window fans or
room air conditioners. Vacuum regularly. See
resulting from water damagc;@ from new carpet.

Draperles. Remedy: New draperies may be treated
with a formaldehyde-based finish and may emit form-
aldehyde for a short time. Open doors and windows.
Maintain moderate temperature and humidity. See [F]

Health Effects of Common Indoor Pollutants

E] ASBESTOS: No immediate symptoms, but long term
risk of chest and abdominal cancers and lung diseases.
Smokers are al higher risk of developing asbestos-induced
lung cancer.

BIOLOGICALS: Includes allergens (mold, mildew,
pollen) and infectious disease agenls (viruses, bacleria), Eye,
nose, and throat imitation; shortness of breath; dizziness; drowsi-
ness; fever; digestive problems; asthma; humidifier fever
(arespiratory lness); influenza and other infectious diseases.

CARBON MONOXIDE: Al low concenlrations, fatigue
in healthy people and chest pain in people with heart disease.
At higher concentrations, impaired vision and coordination;
headaches; dizziness; confusion; nausea, flu-like symploms
that clear up after leaving home; and death. Hundreds of people
die each year in their homes from CO poisonings.

COMBUSTION BYPRODUCTS: Eye, nose, and throal
imitation. Nitrogen dioxide may cause decreased lung function
and increased respiratory infeclions in young children. Respi-
ralble particles may cause respiratory infections, bronchitis, and
lung cancer (See Environmental Tobacco Smoke),

[E] ENVIRONMENTAL TOBACCO SMOKE: Eye, nose,
and throat imtation; headaches; lung cancer, may confribute to
heart disaase. Specifically for children, increased risk of lower

respiratory tract infections (bronchitis, pneumonia) and ear infec-
tions; increased severity and frequency of asthma episodes; de-
creased lung function,

a FORMALDEHYDE: A widely used chemical in house-
hold products, Eye, nose, and throat iitation; wheezing and cough-
ing; fatigue; skin rash; severe allergic reactions. May cause can-
cer. May also cause other effects listed under Organic Gases.

LEAD: Lead affects practically all systems within the body.
Lower levels of lead can adversely affect the central nervous
system, kidney, and blood cells and can impair mental and physi-
cal development. Lead at high levels can cause convulsions,
coma, and even death,

@ ORGANIC GASES: Gases released from chemicals used
in household products. Eye, nose, and throat imitation; headaches;
loss of coordination; nausea, damage lo liver, kidney, and cenlral
nervous system. Some organic chemicals may cause cancer in
humans.

) EI PESTICIDES: Eye, nose, and throat irritation; damage to

central nervous system and kidney, increased risk of cancer.

[R] rADON: Aninvisible, radicactive gas. It s the second fead-
ing cause of lung cancer. No immediale symploms. Smokers are
al higher risk

Environmental Tobacco Smoke (from cigarette, pipe,
and cigar smoking). Remedy: Do not smoke in your
home or permit others to do 50 (especially near
children). If smoking cannot be avoided, open
windows or use exhaust fans. See [£](co]

Floor Tiles Containing Asbestos. Remedy:
Periodically inspect for damage or deterioration. Do
not cut, rip, sand, or remove any asbestos-containing
materials. If you plan to make changes that might
disturb the asbestos, or if materials are more than
slightly damaged, repair or removal by a professional i
needed, Call EPA at 202-554—1404 for more
information. See

House Dust Mites. Remedy: Clean house and
vacuum regularly. Wash bedding in hot water. See

Lead-Based Palnt (if manufactured before 1978).
Remedy: Leave lead-based paint undisturbed if it is in
good condition. Do not sand, bum off, or remove lead
paint yourself; to remove, hire a person with special
training for correcting lead paint problems. For more
information call 1-800-LEAD-FYT. See

Molsture. Remedy: Use exhaust fans. Use dehumidi-
fier if necessary (See Basement: Dehumidifier).
See[8]

GARAGE

Car Exhaust. Remedy: Do not
idle car in garage. To keep exhaus
out of house, use weather stripping
on door from garage to house. See

Paint Supplies. Remedy: Open windows when usin
Follow manufacturer’s directions. Buy limited quant
ties. Ifproducts contain methylene chloride (e.g. pain!
strippers), use outdoors. Reseal containers well. Clean
brushes and other materials outside, See
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Growing
By Wiley Buck

Americans are spendin

g more and

more time indoors, up to 90 percent

according to the Consumg¢

of America. VCRs, CDs,

amenities are making life

r Federation
and other
nside homes

and offices more and moreicomfortable.
But more comfortable doesn’t neces-

sarily mean safer. In fact
dies have shown it's qui

site—indoor air is hazad
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indoor air can be 10 to
high as the National A
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00 times as
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rrently used

for outdoor air quality ¢
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ontrol only,
risk of 1 in

100,000 of contracting a fatal disorder
from the air pollutant. Pgllutants in-
side, then, can pose a fataltrisk uptol
in 1,000. And this estimatelis conserva-
tive, since the NAAQS dol not yet rec-
ognize the synergistic dangers of simul-
taneous exposure to many| pollutants.

What the indoor pollutant levels are
doing to the other 999 folks who sur-
vive is not encouraging either. Several
barometers indicate that the effects are
quite deleterious. Environmental I11-
ness (EI) sufferers, a growing segment
of the population, have lgst virtually
all resistance to the onslaught of pol-
lutants most people encounter every-
day. “Indoor air pollution is our big-
gest problem,” says Lynn Lawson,
Public Relations Director of the
Human Ecology Action|League, a
support group for EI victims. Upto 15
percent of the American citizenry suf-
fer from some chemical sensitivities,
according to one estimate. In addition,
the “'Sick Building Syndrome’' —when
a new office building caus¢s people to
become ill—strikes the majority of the
occupants to some degree.

The total cost of indoor air pollu-
tion? David Mudarri of the US EPA
Office of Air and Radiation estimates

Wiley Buck is an energy éngineer at
the Center for Neighborhood Tech-
nology.

Concern Over Indoor Air Pollution

tens of billions of dollars in lost worker
productivity alone. :

Indoor air pollutants are only one
indoor toxin. Water also brings in a
variety of pollutants, some which are
the result of the distribution and stor-
age of the water within the building.
And dust from lead paint, itself a dan-
gerous and very common pollutant, is
known for its tenacity to stick to what-

¥
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ever surface it comes in contact with,
constituting an indoor ‘“‘land" pollu-
tion problem.

Air Toxins

Air toxins come in three basic forms:
chemical, radioactive, and biological.
Levels are determined by three factors:
1) source strength and entry efficacy; 2)
reactivity once indoors; and 8) exhaust
or dissipation rate. )

Source strength is usually the dom-
inant factor and, accordingly, source
reduction and entry prevention are
usually the most effective means of
getting rid of an indoor pollutant.

Increasing the dissipation rate will
help alleviate the Indoor Air Quality
(IAQ) problem, but will not typically
solve it.

Uncontrolled vemilation—_—leaky
windows, doors, and walls—is ineffec-
tive because the ventilation rate does
not correspond with emission rates
and occupancy rates. Hence, there is
not a strong correlation between 1n-
door pollutant levels and the energy
efficiency of a building. Properly de-
signed and controlled ventilation—
mechanical, and to a lesser degree,
natural—is effective, but it limits en-
ergy conservation.

In a typical office or home, sources
of toxic indoor air can include build-
ing materials, building systems, dura-
ble goods, household products, volun-
tary activities, human respiration, and
outdoor sources. The majority of the
sources are brought in voluntarily, like
a herd of toxic Trojan horses.

Given the countless possible con-
taminants, it is tough to choose which
are the worst in an overall sense. Some
of the most dangerous toxins at the
highest levels are found in isolated
cases. Other toxins, described below,
are more ubiquitous while still haz-
ardous.

Formaldehyde

Revelations about urea-formalde-
hyde foam insulation (UFFI) splashed
the dangers of formaldehyde into the
mass media and the public’s eye. When
the foam was banned, the collective
consciousness of the dangers of for-
maldehyde died with it. But formalde-
hyde remains one of the most common
and deleterious indoor pollutants.

Formaldehyde is used in a variety of
household products. As glue resin in
the form of urea-formaldehyde or
phenol-formaldehyde, it gives many
construction materials their integrity.
Fiberboard, particleboard, plywood,
chipboard, paneling, and carpeting
are some of the many carriers and
emitters of formaldehyde. Acid cata-
lyzed wood finishes found on cabinets
also contain formaldehyde.

Formaldehyde outgasses from the
glueintoitsso-called “free’ form. The
rate of outgassing is dependent upon
age of material, humidity, and temper-
ature. With each 10 degree rise in
temperature, formaldehyde doubles its
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e of emission. Atrborne formalde-

vde forms caustic lormicacid when 1t

smes in contact with water. This

hemical reaction takes place in the

10ist linings of the respiratory tract.
n cases of extreme exposure, Il 1s sus-
ected ol causing nasal cancer. In
1ilder cases, the symptoms include
cadache, runny nose, sinus conges-
ion, sore throat, and most indica-
ively, unusual faugue—all [(lu-like
vmptoms,

Svmptoms increase exponenually
vith the concentravon of formalde-
1vde in the air. For most people, symp-
omns occur around 0.1 parts per mil-
1o,

Dr. Thad Godish, director of the
ndoor Air Quality Research Labora-
ory at Ball State University, reported
thatin homes with formaldehyde resin
hoard as subflooring he has found air-
borne formaldehvde levels of 0.1 10 0.3
ppm, and 0.07 o 0.15 ppm in homes
with UFFIL. In mobile homes, he has
measured airborne formaldehyde lev-
els between 0.2 and 0.6 ppm. The
“‘base rate'’ ol emissions for an older
home with conventional furnishings,
he finds, 1s between 0.04 and 0.07 ppm.
Bioaerosols and Humidity

Everv home has a community of liv-
ing organisms with which we usually
live comfortably. However, given cer-
tain lemperature and moisture con-

diuons, these bacteria, viruses, fungi,
and mites can thrive 1o bothersome
levels. By some accounts, this is the
most ubiquitous of all indoor air qual-
ity problems.

Most bothersome are the fungi
known as riboflavins and actinomy-
cedes. These fungi have toxins in their
cell walls, which they release as a
defense mechanism. Fungi often at-
tach themselves to toxic substrate such
as a painted wall, and proceed to defe-
cate toxic compounds from their svs-
tem into the air. Dust mites, invisible
to the naked eve, shed skin and pro-
duce feces to which 20 percent of us are
allergic.

Anywhere that the humidity and
lemperature SOUrces are SUpPpOTLIVE,
they will thrive. Under refrigerators,
in air filters and ducts. in humidifiers
and de-humidifiers, in bathrooms and
on window sills, the conditions are
often i1deal and bioaerosols thrive.

General room condiuons are often-
tumes hospitable as well. Anv relatve
humidity level outside of the 40 10 60

percent range will promote growth of
one or more organisms. The higher
the relatuve humidity, the more likely
that problems will develop.

Lower humidity levels tend to en-
courage allergic rhinius and sinusius
in people as well. Measured levels of
relative humidity can vary across the
board, and without some sort of con-
trol, will generally be outside of this
range.

Combustion Products

The use of gas appliances, vented
and unvented. increases the amount of
combuston products in theair. With a
properlv venied gasappliance, the lev-
els attained do not appear to be delete-
rious. With unvented appliances, how-
ever, dangerous levels of combustion
products can gather in a closed space.

Most sources of
indoor air pollution
are substances
brought in voluntar-
ily, like a herd of
toxic Trojan horses.

At the flame temperature of natural
gas—approximately 1,200 degrees cel-
sius—atmospheric diatomic oxygen
and nitrogen are broken down into
their elemental states. The sulfur com-
pounds known as mercaptans—added
to the gas o give it its characteristic
odor—also break apartatthese temper-
atures, releasing their sulfur mole-
cules. An array of chemical reactions
then occur, with the end products
being sulfuric oxides, nitrous oxides,
carbon oxides, and water. These end
products cover the spectrum of toxic-
ity, from lethal 1o harmless.

The worst case 1s the formation of
carbon monoxide, CO. Carbon mon-
oxide i1s formed in appreciable quanti-
ties only when thereisa lack of oxvgen
for the combustion process. Inhaled,
carbon monoxide effecuvely restricts
the transfer of oxygen from the blood
to the cells. Elevated carbon monoxide
blood levels bring about dizziness,
headaches. nausea. and faugue—again,
filu symptoms often hiding the true
cause of illness. Higher levels bring
about unconciousness and even death.

Recirculated combustion air is one
common cause [or elevated levels of

carbon monoxiae. Combustion air is
recirculated when there is no venting
svstemn, or when there 1s a breakdown
in the the venting system. One recent
study, cited in the Chicago Tribune,
found that “three o five percent of
patients coming to the emergency room
ol the University of Illinois Hospital
in the winter of 1985-86 with. .. flulike
symptoms were suffering from carbon
monoxide (CO) poisoning,” accord-
ing o Dr. Paul S. Heckerling.

Carbon monoxide poisoned patients
shared two common characteristics:
They had been heating their living
quarters with their sioves; and others
i their homes fell ill. Faulty venting
systems cause up to 300 deaths a year.

The second most harmful combus-
ton product is the formation of ni-
trous oxide (NQ2). NO2 reacts with
water to form a strong acid, which can
permanently damage lungs, cause
headuches, and upper respiratory infec-
tions. Levels of NO2 can exceed the
EPA's National Ambient Air Quality
Standards in homes with unvented
appliances.

Other sources of dangerous levels of
combustion products include unvented
kerosene heaters, wood stoves, and

.combustion engines.

Cigarette Smoke

A combustion product by defini-
tion, secondhand cigarette smoke con-
tains a myriad of over 4,700 com-
pounds, both gases and particles, many
of them toxic. Sidestrearn smoke has
even higher concentrations of some
toxicand carcinogenic substances than
the smoke inhaled by the smoker. How-
ever, sidestream smoke 1s usually dil-
uted as it circulates.

The Surgeon General of the United
States reports that there is very solid
evidence that nonsmokers suffer lung
disease from secondhand cigarette
smoke. The svmptoms and diseases
parallel those caused by smoking. Cig-
arette smoke also acts as a vehicle for
other toxins to enter the lungs.
Asbestos

Asbestos is 2 mineral known for its
fibrous nature. Most of the asbestos in
the US originated in Canada. The fib-
ers are so small that once inhaled, the
respiratory systemn has great difficulty
in expelling them. Asbestos causes
scarring of the lung ussue, asbestosis,
mesothelioma, and cancer of the diges-
tive tract. You can expect to find asbes-
tos on old boilers, heat pipes, and
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shingles. At one time| it was widely
used as a sound absorbing material in
tiles and “'popcorn” ceilings.

It 1s suspected that|fiberglass dust
may pose the same risks as asbestos
does, but the consensus is not strong.
Radon

Radon gas is found in varying levels
everywhere in the United States. Radon
is a natural decay element ol uranium
found in soil, and it i its decay ele-
ments thatare dangeroys. Inhaled into
the lungs, radon decay products are
themselves likely to decay and emit
harmful radiation into the lung tissue.

The immediate effect includes irrita-

tion of the lung, but the real danger
lies in its cancer causing effect. Radon
1s believed to cause between 2,000 and
30,000 cancer deaths every year, accord-
ing to the EPA, which|puts it second
only to cigarette smoking.

Most (85-90 percent} of the radon
thatenters a home comés directly from
the soil. It is in the basement that
radon finds most of itsjentry routes—
cracks, drains, and piping all offer
access routes, Some of] this radon is
brought up to higher fldors by dissipa-
tion and via the chimney effect of a

higher it is measured in a building,
posing little or no threat above the
third floor.
Summary

The problems with indoor air qual-

.;ééuty have prompted little constructive

response from the government agen-
cies we might expect 0 be involved.

The US EPA has interpreted the
NAAQS levels as applying to outdoor
air only, leaving a glaring lack of
standards for indoor air| The Occupa-
tional Safety and Health Administra-
tion issues standards for the work-
place—the only indoor air quality
standards currently in place—but typ-
ically does not enforce them in offices.

‘Radon is the one exception to EPA's

lack of standards for indoor air qual-
ity. EPA has a “guideline” of four
picocuries per liter of |air. Lifetime
exposure to this level represents, ac-
cording to EPA's estimates, a one to
five percent chance of conjtracting lung
cancer. This compares| to NAAQS'
acceptable risk of 0.001 percent, which
means that EPA is willing to accept a
risk 1,000 to 5,000 times greater than
NAAQS. This can only léad one to ask

il residential standards for other pollu-
tants developed by the EPA would also
allow this level of risk.

Bill Silver, an official in the Service
Employees International Union Local
925, doesn’t necessarily see the EPA’s

lack of commitment as the foremost.

barrier to improving IAQ in office
spaces. The problem is, instead, the
mindset of office workers.

“It's not common [or people to asso-
ciate poor indoor air quality with their
health problems, and that's the grea-
test barrier,"” Silvers says, to obtaining
improved IAQ. “The building owners

which are addressing IAQ are pretty .

much the exception’ he continues,
even though “‘the solution tends to be
quite simple.”

It was only with the passage of the
1986 Superfund amendments that EPA
was mandated to begin research and
information dissemination regarding
IAQ, but their current budget is spent
mostly on radon. “Only five percent of
my job description deals with IAQ"
says Mardi Klevs, the only person
working on non-radon IAQ at USEPA
six state Region 5 headquarters in
Chicago. This may change, as well as
the lack of standards. A bill to expand
EPA’s funding for IAQ work from $3.6
million to $48 million has been intro-
duced to Congress, but was opposed by
the Reagan administration.

California, Canada,and many Euro-
pean countries, meanwhile, have deve-
loped standards which address indoor
air.quality from this vantage point.
What To Do

There is an awakening market for
both home testing and alternative pro-
ducts. Some guidelines to follow for
homeowner testing include:

Radon The two basic choices for a
simple home or office test 1s an acu-
vated charcoal canister or an alpha-
track detector. Alpha-track detectors
take 30-90 day samples, while charcoal
canisters take three to seven day read-
ings. Although the EPA recommends
taking a screening measurement with
a charcoal canister, it is more accurate
to take a longer reading with an alpha-
track detector, unless very high levels
are suspected (in which case you might
not want to wait 30-90 days for the
reading). Both types cost about $25
including analysis, and are available
in hardware and home supply stores,
though the alpha-track detectors are
not as readily available,

Formaldehyde Again, given the fluc-

tuations in formaldehyde emission
rates, the longer the reading the more
representative it will be. There are sev-
eral manufacturers ol “‘badge’ detec-
tors or eight-hour samplers, but the
longer monitors are more difficult to
find. One manufacturer is Air Quality
Research International in Berkeley,
California. Their seven-day monitor
costs about 350 including analysis.

Combustion Products Carbon mon-
oxide badges and alarms and nitrous
oxide monitors that give quick results
(CO) and sample measurements are
available. Prices range from $10 to
$100.

Bioaerosols One of the most difff~
cult to identify, bioaerosols are best
controlled by controlling humidity
levels, and inspecting and cleaning
areas that are potential growth media.
Inexpensive hygrometers are available
at hardware stores, and general hu-
midity levels can be brought into the
preferred range with the use of humi-
difiers and dehumidifiers, which must
be cleaned regularly since they them-
selves are growth media.

Material Safety Data Sheets Request
an MSDS from the manufacturer of
any product you plan to purchase and
bring indoors. An MSDS will report
on some of the dangerous chemicals in
the product, excluding those found in
small quantities.

FOR MORE INFO

Housing Resource Center, 1820 W, 48th Su.,
Cleveland, OH 44102, (216) 281-4663. HRC
hosts the annual Bluperint for a Healthy House
conference, and prints an index of testing and
mitigation products.

Thad Godish, Ph.D., director. Indoor Air
Quality Research Laboratory, Ball State Univer-
sity, Muncie, IN 47304, (317) 285-5782. Concen-
trates on formaldehyde, Mardi Klevs, UIS EPA,
Region V. Office of Air and Radiation. 230 S.
Dearborn, 3AR-26, Chicago, [L 6060+, (312) 886-
6054. David Mudarri, US EPA Headquarters,
Office of Air and Radiation, 401 M Street SW,
Washington, DC 20460, (202) 382-7753.

Consumer Federation ol America, 1424 16th
Ave. NW, Suite 604, Washingion, DC 20036,
(202) 387-6121. Non-Toxic and Natural: How to
Avoid Dangerous Everyday Products and Buy or
Make Safe Ones, Debra Lynn Dadd, ].P. Tarcher,
Inc. Los Angeles, Distributed by St. Martin's
Press, New York. 1984. A thorough user-friendly
reference guide. Healthful Houses: ‘How to
Design and Build Your Own, Clint Good and
Debra Lynn Dadd, Guarantv Press, Bethesda
MD. 1988. Another user-[riendly reference guide
with a better concentration on building pro-
ducts and systems. Lynn Lawson, public rela-
tions director, Human Ecology Action League,
P.O. Box 66637, Chicago, 1L 60666, (312) 663-

6575.
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A Sickness

WASHINGTON, D.C.

“l am a barometer of the
things to come,” says Stella
Lansing. She calls herself a ca-
nary, a modern-day version of
the bird that coal miners used
to carry into the mines. If the
bird died. the miners knew
methane was in the air and it
was time for them to get out.

Like canaries, Lansing is
supersensitive 1o certain sub-
stances. But for her, it was for-
maldehyde from a new carpet,
not methane, that sent her res-
piratory and neurological sys-
tems into a panic in the spring
of 1986. And it happened not
in a coal mine but while she
was at her desk at the U.S. De-
partment of Labor.

That reaction changed her
life. Once an avid outdoors-
woman, she now spends most
of her time near special filters
to help her breathe. Seven
drugs keep her body function-
ing. [ have aged considerably
in the last three vears,” says
Lansing, a vocational-
rehabilitation specialist. ™I
tried to reintegrate into the
Department of Labor, but it
became very apparent that [
was permanently sensitized.”

Bobbie Lively-Diebolt was
a senior staff member at the
U.S. Environmental Protec-
tion Agency. In January 1988,
when a new carpet was in-
stalled at EPA, she had a se-
vere reaction. *I got to work
at 7 A.M., my voice started
cracking by 7:13," she says.
“By 7:20 I was in bad shape.
[ completely lost my- voice, [
had problems breathing,
everything was in slow mo-
tion.” She has not been able
to return to her office.

“Befcre all this happened I
was ex.cmely healthy,” she
says. She jogged twenty miles
a week and did aerobic
weight-lifting on alternate
days. Today, says Lively-
Diebolt. *[ go very few places.
I'm very restricted. [ always
travel with a respirator in my
purse.”

Doctors say Lansing and

in the Air

Lively-Diebolt are suffering
from an indoor-air-related ill-
ness. a condition created
largely by sick-building syn-
drome, which affects buildings
constructed during the energy-
conscious 1970s.

Designed to seal out harsh
climates, such structures also
seal out fresh air. And they
seal in a growing number of
toxic substances in today’s of-
fice environment—from type-
writer correction fluid and
photocopier toners to new of-
fice furniture and carpet ad-
hesives. Poorly organized of-
fice space and inadequately
maintained ventilation sys-
tems typically exacerbate the
problem.

In what they hope are
precedent-setting cases, Lan-
sing and Lively-Diebolt were
able to get some of their med-
ical bills covered under work-
ers’ compensation. Still, cov-
erage doesr’t include the $700
worth of air-filter equipment
Liveiy-Diebolt had to put in
her home or the $10,000 fur-
nace she plans to install. Nor

has it put her career back on
track.

*They considered me dam-
aged goods—unable to do the
job,” she savs as she enters her
second year on extended leave
without pay. She says her boss
has yet to fulfill an agreement
to find her a job she can do
from home.

While sick-building syn-
drome is believed to affect as
many as 30 per cent of build-
ings nationwide, many Fed-
eral workers maintain they are
at particular risk. A survey
conducted for the American
Federation of Government
Employees earlies this year
found that more than three-
fourths of the respondents—
1,829 union and nonunion
employees at twenty-seven
Federal agencies in the Wash-
ington area—believe the air
quality where they work is a
problem, and nearly two-
thirds agreed that their agen-
cies are not doing enough to
provide clean air.

The underlying problem,
says David Schlein, natioral

vice president of the Ameri-
can Federation of Govern-
ment Employees, is that no
laws exist to require employ-
ers to monitor air quality, and,
simply put, the employer—the
Federal Government—oprefers
10 cut costs at the expense of
worker safety.

This summer, Schlein
asked Congress to consider
legislation that would require
all employers, not just the
Federal Government, to mon-
itor indoor air pollution.

"I have come to know first-
hand the devastation that oc-
curs in the lives of the vic-
tims.” he told members of a
House subcommittee while
Lansing, Lively-Diebolt, and
others sat nearby, their respir-
ators at the ready. “Some ded-
icated public servants have
seen their careers and their
health ruined by iidoor-air-
related illness.”

—MARY BETH S. MARKLEIN

(Mary Beth S. Marklein is a
free-lance journalist in Wash-
ington, D.C.)

JOSEPH BLOUGH
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NOTE: Tobacco smoke also contains
volatile organic compounds (including
benzene and formaldehyde);
combustion gases; and particulates. For
details about these indoor air
pollutants, see below. .

Combustion
Sources

Pollutants/Sources: Garbon monoxide,
nitrogen dioxide, and particulates from
gas stoves, kerosene heaters,
woodstoves, malfungtioning furnaces,
car exhausts (via building ventilation
systems, loading docks, and garages
adjoining residences land offices).

Effects: Carbon monaxide: Headache,
dizziness, nausea, and death at very
high concentration. Nitrogen dioxide:
Throat, lung, and eve irritation.
Particulates: Eve, nose, and throat
irritation, bronchitis, lemphysema, lung
cancer, heart disease.

Steps You Can Take:|Install an exhaust
fan vented to the outdoors above your
gas range. Increase ventilation to the
local area where wooflstoves and
kerosene heaters are used. Follow
manufacturers’ directions and use
proper fuel in space heaters.

Materials
and Furnishings

Sources: Asbestos in
surfaces, etc.; formaldehyde in
plywood and particleboard (also
present in tobacco smoke); other
volatile organic comppunds in a wide
range of building matgrials including
caulking and adhesives.

Effects: Asbestos: Lung, chest, and
abdominal cancer, plus scarring of the
lungs. Formaldehyde:|Breathing
difficulty, eye and skin irritation,
nausea, dizziness. Volatile organic

increased risk of serious lung disease. .

nsulation, ceiling -

compounds: Breathing difficulty, eye - - . .RIPC-'ESS‘-T_
and skin irritation, nalsea, dizziness, -

Steps You Can Take: Asbestos: Call
EPA's TSCA (Toxic Substances Control
Act) hotline at1-202-554-1404. You'll
be sent a free packet including an
asbestos fact sheet, a booklet, and
report offering “Guidance for
Controlling Asbestos-Containing
Materials in Buildings.” It is important
to remember a few basic principles: Do
not remove or disturb
asbestos-containing material that is in
good condition. When such materials
are frayed or in poor condition, call in
a professionally trained contractor to
handle the problem. Formaldehyde:
Purchase materials labelled
“low-emitting formaldehvde."” Coat
pressed-wood surfaces to reduce
emission of formaldehyde. Follow
manufacturers’ directions and ventilate
before and after use of materials
containing volatile organic
compounds.

Biological

Contaminants

Sources: Air conditioning systems,
humidifiers, cooling towers, household
pets.

Effects: Pneumonia-like respiratory
infections, allergic reactions.

Steps You Can Take: To avoid
harboring and distributing biological
microorganisms, clean air-conditioning
systems and empty humidifier water
trays frequently. Keep surfaces clean
and dusted.

Human

Activities

Sources: Hazardous substances in
pesticides, paints, solvents, cleaning
agents, polishes, air fresheners, toilet
deodorants, copying machines, hot
water, textiles, the dry-cleaning

Effects: Breathing difficulty, eve and
skin irritation, nausea, dizziness,
increased risk of serious lung disease.

Steps You Can Take: In the home, use
integrated pest management techniques
instead of chemical pesticides. Use
consumer products according to the
manufacturers’ directions and ventilate
during and after use. Remove unused
spray cans, paints, etc. Store remaining
cans in garage or room vented to
outside. Use a fan vented to the
outdoors when you take showers to
reduce exposure to organics released
from hot water.

Ambient (Outdoor)
Environment

Sources: Contaminants such as radon
and termiticides that originate
outdoors in the soil but collect,
penetrate cracks in structures, and
concentrate indoors.

Effects: Increased risk of cancer.

Steps You Can Take: Have your home
inspected and modified, if necessary,
by a qualified contractor. Radon: Test
your home for radon. EPA conducts a
Radon Measurement Proficiency
Program. This voluntary program
allows laboratories and businesses
engaged in radon detection to
demonstrate their capabilities. The
names of firms participating in this

- program can be obtained from your

state radiation program or from your
EPA regional office. Termiticides:
Testing for pesticides is expensive and
is recommended only if you suspect
that high levels may be present. To
locate a commercial laboratory
qualified to test your indoor air for
traces of termiticides, call the National
Pesticide Telecommunications

‘Network (NPTN) at 1-800-858-7378.

You may also want to contact EPA’s
Public Information Center for

additional information about radon
and termiticides: 1-202-473-7751.
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Radon tops list of
indoor pollutants

If you're more than a bit uptight
about dangerous indoor air poilu-
tion, you should be. After all, some
of that stuff can kill you. . '

At the~same time, however, you
stand a good chance of driving
yourself crazy if you try to make
sure you are completely protected
from all of the various pollutants
that can be trapped inside your
house.

Unfortunately, that seems to be
exactly what's happening to poten-
tial home buyers, reports Kenneth
T. Austin, chairman of HouseMas- '
ter of America, a large home in-
spection service headquartered in
Bound Brook, N.J.

At the other extreme, House-
Master, which operates in 110 cit-
ies in 31 states, also has found that
sellers are almost totally insensi-
tive to the problem.

“There’s a real dichotomy out
there,"” says Austin. “‘Buyers are
very concerned, almost to the
point of paranoia, but the apathy '
on the part of sellers is just as in- |
credible. They're like smokers who
don't want to hear about the Tisks. |
they are taking.” - :

Actually, the correct approach
to indoor pollution rests some-
‘where-between those-twsi: —

" tremes. Here, as Austin ser b, -
the proper order for your concersi,.
starting with the pollutants that
you should be most worried about:

_ M Radon — Because of its insid-
lous nature and its proven harmful.
effects, this colorless, odoriess;a
dioactive carcinogen should be ev-!
eryone’s priority. L,

Radon, which comes-fromr the=
natural breakdown of uranium imr
the soil, has always been there. Tt's
- justthat outside in the open ait it is

diluted to the point of being
harmiess. . =
~ But the gas can seep into

houses. And once trapped inside, it
can accumulate to dangerousclev-
els. In fact, scientists now estimate
that it is a leading cause of Iung
cancer, second only to cigarette
smoking. T, /

Home inspection services don't-
normally test for raden, but mest -
will perform the service at an extra
charge. Or you can do it yourseif.

A short-term test kit. which runs

$15 or so, will allow you to find out
quickly if there might be a prob-
lem. If it shows questionable re-
sults, a longer test of several
months duration is in order.

M Asbestos — Most often asso- |
ciated with commercial buildings, |
asbestos is a durable, fibrous, non-
combustible material that also can
be found in houses, especially old-
er ones. And like radom, it is highly
carcinogenic.

While products containing as-
bestos are rarely used in new con-
struction, it has been found in |
many roofing, flooring and insulat-
ing products as well as spackling
compounds that were installed be-
fore 1972, when asbestos was
banned. - |

Inspection services don't go out.
of their way to find the material.

If the house has a hot water or

steam heating system, look for
pipe, furnace and duct insulation
that is torn or crumbling. It can re-
lease invisible particles which; if
inhaled, will remain in your lungs
permanently.

It takes a.laboratory test to de-
termine if a product contains as- .
bestos. And if asbestos is found, its |
removal is a task for a trained con-

. tractor; not a do-it-yourselfer. !

Il Formaldehyde — The: use-of|
urea formaldehyde foam, a:major|
source of pollution, is practically|
nil now. But it was once an impor- |
tant insulating material, especially |
in mobile and manufactured
homes. Formaldehyde also can be |
found in plywood, particle or fiber !
board, wall paneling, floors,,
shelves, cabinets and evem:

furniture.

The gas that is emitted from this
material has been linked to nasal
cancer in laboratory rats, but it is
more likely to affect humans with
respiratory problems or allergies.
The gas decreases over time, and
houses more than a year old pose
little threat.

Again, inspectors won't go out
of their way to look for formalde-
hyde, especially because it is so

prevalent. But don't let that stop-
you from at least checking for
foam-type insulation.

Look for an opening in an inside
wall on the exterior of the house —
remove a wall plate and look be-
hind or around the junction box, or
take off the panel that covers the
main water valve — and search for
hardened foam. ' :

Since not all foam is urea form-
aldehyde; you'll have to cut out a
section and have it analyzed.

To test for the gas from other

sources, you can hire a contractor
or buy a do-it-yourself test kit. But
you might not want to bother un-
less you or a member of your fam-
ily already suffers from bronchial
problems.

M Water pollutants — The Envi-
ronmental Protection Agency sets
limits on 30 possible water pollut-
ants, but lead is the one nearly ev-
eryone is worried about. Also,
some byproducts of the chlorine
used to disinfect water are known
carcinogens.

If the house has a well, by all
means, says Austin, have the water
tested for both potability and

puricy. | b
But if the place is on a municipal.
-system, you probably needn’t wor-
ry. Most tap water is relatively
safe, and plumbers no longer use
lead solder to bind pipes together.
M Combustion gases — Any ap- |
pliance that burns fuel will give off
byproducts of combustion, which
can be lethal but more often just
cause dizziness and headaches.

Most private home inspectors will
be on the lookout for problems.
Frequent causes of combustion |
contaminants are defective central -
heating systems in which the ex-
haust is not vented properly, or '
cracked furnace heat exchangers.




If the house has a wood stove or
a kerosene heater, make sure they,
too, are vinted. And stop smoking.

Cigarettes are a major source of ni-
trogen oxide and carbon monox-
ide — and|formaldehyde, too.

M Allergens — Although the mi-
crobes and fungi that make one of
every six [people itch and sneeze
often find|their way inside, the al-
lergens ifj most houses are man-
made, or 4t least man-caused.

A common allergen is that creat-
ed by the t air and-water in
improperly maintained humidifi- .
ers, dehumidifiers, air condition- |
ers and air-cleaning filters. t

Other fprms of allergens come
from storing — and even using —
common household cleaners, pes-
ticides, salvents, paints and other
chemical products. Dust, too, is a
major source of allergic reaction,,
as are mold and mildew.
dane — This carcino-
ical was used widely in

e, says Austin, is dan- !
when applied improp-
erly, so it should be at the bottom
of the pollutant list. **You could al-
most build an argument for not
even mentioning it,” he says. “The
incident rate is very low compared

- to the other pollutants.”

FOOTNOTE: If you want to
check a hiouse for pollution before
you buy|it, add a contingency
clause to your offer that allows you

| enough time. Otherwise you could

lose out to someone who's not as
careful.

Also, make sure your contract

spells out lexactly what will happen
if a problem is discovered. Will the
seller pay|to have it corrected? Or
will the he or she give you some-
thing off the agreed-upon price to
have the work done after




New GPSC Study Report

INdOOR AIR WORSE

~ 1han outdoor

Formaldehyde levels in new homes
are about the same as in homes insu-
lated with urea formaldehyde foam
(UFFI). That bad news surfaced.in an
Oak Ridge (Tenn.) National Laboratory
study that found levels of volatile
chemicals in the air in 40 homes —
ranging from new to more than 40
years old — were about 10 times those
of outdoor levels. And researchers
found about 150 different chemicals
indoors — compared to 10 or less out-
doors — during the nine-month, three-
season study that was conducted for
the U.S. Consumer Product Safety
Commission.

Kailish C. Gupta, project officer for
the study, noted in a status report re-
leased March 16 that “little attention
...has been paid to the quality of indcor
air and especially of residential air.”

“Concern about the quality of in-
door air derives from the finding that
levels of several pollutants (e.g. nitro-
gen dioxide, carbon dioxide, formalde-
hyde and other organics) have been
generally higher indoors than outdoors,
and in many instances exceeded the
recommended outdoor exposure stan-
dards,” Gupta said. “This concern is
heightened by the fact that Americans,

on the average, spend 65 per cent of
their time in their residences and cer-
tain subpopulations such as infants,
the elderly, and the ill, who are likely
to be more susceptible to the effects
of pollutants, spend an even' greater
percentage of their time indoors.

“It has been estimated by the Na-
tional Academy of Sciences that indoor
air pollution may contribute §15 to
$100 billion to the national health care
costs. The decline in the quality of in-
door air hasrecently become of greater
concern because of the recent trend to
conserve energy by tightening homes
which has resulted in reduced air ex-
change. Based on these preliminary ob-
servations it becomes apparent that
there is a need to determine what pol-
lutants we are exposed to in our homes
and what hazards they may pose.”

Gupta pointed out that little re-
search had been conducted on indoor
pollution and more data was needed
on such pollutants as “formaldehyde
and other volatile inorganics and or-
ganics found in the home due to the
use of a large number of consumer and
structural products such as aerosols,
plastics, cleaners, polishes, paints and

varnishes. stoves, heaters, furnishings,

Under-five-year-old homes show twice the formaldehyde levels of older homes.

The Human Ecologist/No. 26
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Older homes have safer air, materials

urea formaldehyde foam insulation
(UFFI) and pressed wood products.”

Formaldehyde measures evaluated

Formaldehyde was the focus for
much of the project because one of
the - purposes of the research was to
evaluate two formaldehyde measuring
devices. Measurements showed summer
formaldehyde concentrations in homes
of up to five years old were about twice
those in homes five to 15 years old
and more than three times as high as
in homes more than 14 years old.

There was little seasonal variation
in older homes, but spring and summer
formaldehyde levels in new homes were
about twice those in the fall. This in-
dicated heat and humidity play major
roles in formaldehyde emissions. Data
also indicated formaldehyde concen-
trations in UFFI homes increased as
outdoor temperature increased, hitting
a peak level in late afternoon or evening
before declining. But levels in homes
without major sources of formalde-
hyde appeared to decrease during the
day as occupant activity increased.
Such observations tend to make single
measurements of formaldehyde mean-
ingless.

The study also measured the effect
of increasing air exchange rates by
turning on the central fan, or opening
a window. Such increases in air ex-
change did reduce concentrations, but
not in proportion to the increased rate.
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Gupta speculatgd that this might be

due to increases
by decreases in
hyde levels.”

In addition
dehyde measur
also were monit
and summer an
determine leve

n emission rates caused
‘background formalde-

o the ongoing formal-
ements, the 40 homes
pred once during spring
i again in the winter to
s of volatile organic

chemicals. The 24-hour samples turned
up from 20 to more than 150 “volatile
organics” whi¢h included benzene,
toluene, naphthalene and others capa-
ble of causing every thing from leukemia

to depression ¢
system.

Gupta said
were not capablé
volatile organicy
be of greater tox
the less volatile.

“These inclu
carbons such as
well as lower 1
hydes and mon
leased from plas
said.

»f the  central nervous

sampling procedures
of quantifying *‘highly
” which “may actually
icological concern than

de halogenated hydro-
methylene chloride as
molecular weight alde-
omers that may be re-
tics and resins,” Gupta

But experiments to determine u
practical way to deal with highly vola-
tile organic chemicals were conducted.
One experimental method pointed to a
car in an attached garage as a major

. source of the dangerous chemicals.

Because three out of four of the
homes had electric heat, there were
few particulates measured. But Gupta
said winter data were being analyzed.
Since nearly every home had a wood
burning fireplace or stove, winter re-
sults could be significant.

TV A country

Nearly all of the homes had central
air-conditioning. Turning on the heat-
ing, ventilation and air conditioning
system (HVAC) nearly doubled the
number of air exchanges per hour.

“The major contribution to the air
exchange rate by the HVAC system is
to decrease the concentrations of most
pollutants in the home during use,”
Gupta said “The effects of meteoro-
logical conditions on the air exchange
rate of the houses require further
analysis.”

Attached garages, standard in new homes,

contribute to indoor pollution

Because the study was conducted in
TV A country, natural gas — considered
by many clinical ecologists as the num-
ber one source of many patient prob-
lems — was not much of a factor. Only
two homes had gas ranges, for example.
But most of the homes had attached
garages which, according to the prelim-
inary study, probably means you're
better off getting wet than driving your
car into your house.

The study, which marks the first
time that a government agency looked
seriously into indoor air pollution in
homes, continues. More reports are due
this year, targeting “specific pollutants
and/or specific sources of these pollu-
tants for detailed evaluation and health
hazard evaluations.”

And'

Be s
Chic

gzz/roa/uczhy o
WHOLE HOUSE FUME AND ODOR FILTRATION

ure to stop by our display at the Society for Clinical Ecology meeting in
ago this October to learn how CENTRAL FILTRATION can reduce odors
and fumes in your home, mobile home, office, clinic, etc!

E L 70«4( ea., Duc.

BOX 105, ELMHURST, IL 60126 e (312) 834-4952
AIR PURIFIERS FOR THE CHEMICALLY SENSITIVE

e Contrpl Gasses, Vapors, and Particulates

* Remoye Ozone and Formaldehyde

. Contin No Electronic Plates, No Plastic
e Cost Only Pennies Daily to Operate

e Require No Installation
e Weigh Only 10-20 Pounds for Portability
* Feature Easily Replaceable Filters

Write or call for our latest information.

“More Than A Decade of Product and Service Reliability”
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