Biological Pollutants in the Home m

HOME

s Performed the Wright Way

Outdoor air pollution in cities is a major healttoplem. Much effort and money continues to be spFaning
up pollution in the outdoor air. But air pollutiaman be a problem where you least expect it, inptaee you
may have thought was safest - your home. Many argliactivities such as cooking, heating, coolingaging,

and redecorating can cause the release and spreatbor pollutants at home. Studies have shownhtti@air
in our homes can be even more polluted than outdiboMany Americans spend up to 90 percent ofr ttieie

indoors, often at home. Therefore, breathing cledoor air can have an important impact on hed&tople
who are inside a great deal may be at greaterafiskeveloping health problems, or having problenmeden
worse by indoor air pollutants. These people ineludants, young children the elderly and thosénwltironic
illnesses. Many factors determine whether pollgantyour home will affect your health. They inctuthe
presence, use, and condition of pollutant sourtes]evel of pollutants both indoors and out, theoant of
ventilation in your home, and your overall health.

What Are Biological Pollutants?

Biological pollutants are or were living organismifiey promote poor indoor air quality and may baaor
cause of days lost from work or school, and of dioahd hospital visits. Some can even damage fsfaside
and outside your house. Biological pollutants camdl through the air and are often invisible.

Some common indoor biological pollutantsare:

Animal Dander (minute scales from hair, feathersskin)
Dust Mite and Cockroach parts

Infectious agents (bacteria or viruses)

Pollen

Some of these substances are in every home.ntgessible to get rid of them all. Even a spotleznié may
permit the growth of biological pollutants. Two clitions are essential to support biological growthrients
and moisture. These conditions can be found in nh@sations, such as bathrooms, damp or floodednhasts,
wet appliances (such as humidifiers or air condéis), and even some carpets and furniture. Moaeterials
and construction techniqgues may reduce the amduntitside air brought into buildings which may riesno
high moisture levels inside. Using humidifiers, anted heaters, and air conditioners in our homes ha
increased the chances of moisture forming on imtestiirfaces. This encourages the growth of cetltmilmgical
pollutants.

The Scope Of The Problem

Most information about sources and health effeftbi@ogical pollutants is based on studies of éadajfice
buildings and surveys of homes in northern U.S. @adada. These surveys show that 30% to 50% of all
structures have damp conditions which may encoutlagegrowth and buildup of biological pollutantsig
percentage is likely to be higher in warm, moisineltes. Some diseases or illnesses have been lwited
biological pollutants in the indoor environment. wiver, many of them also have causes unrelatetieo t
indoor environment. Therefore, we do not know hoangn health problems relate only to poor indoor air.



Health Effects Of Biological Pollutants

All of us are exposed to biological pollutants. Hower, the effects on our health depend upon the &
amount of biological pollution and the individuargon. Some people do not experience health readiiom
certain biological pollutants, while others may esgnce one or more of the following reactions:

Allergic
Infectious
Toxic

Except for the spread of infections indoors, allemgactions may be the most common health prolatm
indoor air quality in homes. They are often conedawith animal dander (mostly cats and dogs), Wihse
dust mites (microscopic animals living in househdlgt), and with pollen. Allergic reactions cangarfrom
mildly uncomfortable to life-threatening, as inevere asthma attack. Some common signs and sympi@ms

Watery eyes Runny nose and sneezing

Nasal congestion Itching

Coughing Wheezing and difficulty breathing
Headache Fatigue

Health experts are especially concerned about pesjth asthma. These people have very sensitiveags
that can react to various irritants, making bresghdifficult. The number of people who have asthinzes
greatly increased in recent years. The number @plpewith asthma has gone up by 59 percent sin¢é,16 a
total of 9.6 million people. Asthma in children @ndl5 years of age has increased 41 percent isame
period, to a total of 2.6 million children. The nben of deaths from asthma is up by 68 percent sif®, to a
total of almost 4,400 deaths per year.

Talking to Your Doctor

Are you concerned about the effects on your hehithmay be related to biological pollutants in ybame?
Before you discuss your concerns with your dogtou, should know the answers to the following quoesti
This information can help the doctor determine \ubetour health problems may be related to bioklgic
pollution.

Does anyone in the family have frequent headadbesrs, itchy watery eyes, a stuffy nose, dry throa
or a cough? Does anyone complain of feeling tinedizzy all the time? Is anyone wheezing or having
difficulties breathing on a regular basis?

Did these symptoms appear after you moved to aanalifferent home?

Do the symptoms disappear when you go to schotiieooffice or go away on a trip, and return when
you come back?

Have you recently remodeled your home or done argrgy conservation work, such as installing
insulation, storm windows, or weather stripping? Biour symptoms occur during or after these
activities?

Does your home feel humid? Can you see moistuth@®nvindows or on other surfaces, such as walls
and ceilings?

What is the usual temperature in your home? lerny ot or cold?

Have you recently had water damage?

Is your basement wet or damp?



* Is there any obvious mold or mildew?

* Does any part of your home have a musty or molaydd

* Is the air stale?

* Do you have pets?

» Do your house plants show signs of mold?

* Do you have air conditioners or humidifiers thatdaot been properly cleaned?
» Does your home have cockroaches or rodents?

Infectious diseases caused by bacteria and virgseh, as flu, measles, chicken pox, and tubersylosay be
spread indoors. Most infectious diseases pass fperson to person through physical contact. Crowded
conditions with poor air circulation can promotéstipread. Some bacteria and viruses thrive irdimgés and
circulate through indoor ventilation systems. Faaraple, the bacterium causing Legionnaire's disease
serious and sometimes lethal infection, and Porftieweer, a flu-like illness, have circulated in sotagge
buildings.

Toxic reactions are the least studied and undedstealth problem caused by some biological airypaifits in
the home. Toxins can damage a variety of organgissues in the body, including the liver, the calnbervous
system, the digestive tract, and the immune system.

Checking Your Home

There is no simple and cheap way to sample thénayour home to determine the level of all bioladic
pollutants. Experts suggest that sampling for lgmlal pollutants is not a useful problem-solvingltdven if
you had your home tested, it is almost impossiblekmow which biological pollutant(s) cause various
symptoms or health problems. The amount of mogogical substances required to cause disease rsowrk
and varies from one person to the next. Does thikenthe problem sound hopeless? On the contratycgo
take several simple, practical actions to help mmmeources of biological pollutants, to help get df
pollutants, and to prevent their return.

Self-Inspection: A Walk Through Your Home

Begin by touring your household. Follow your nosed use your eyes. Two major factors help create
conditions for biological pollutants to grow nutite and constant moisture with poor air circulation
Dust and construction materials, such as wood bwatld, and insulation, contain nutrients that allalogical
pollutants to grow. Firewood also is a source ofistuwe, fungi, and bugs. Appliances such as huieidif
kerosene and gas heaters, and gas stoves add magstihe air. A musty odor, moisture on hard stea or
even water stains, may be caused by:

Air-conditioning units Basements, attics, analdspaces
Bathrooms Carpets
Heating and air-conditioning ducts Humidifieredadehumidifiers

Refrigerator drip pans What You Can Do AboutlBgical Pollutants



Before you give away the family pet or move, thare less drastic steps that can be taken to rquhteatial
problems. Properly cleaning and maintaining youmbocan help reduce the problem and may avoid
interrupting your normal routine. People who haealth problems such as asthma, or are allergic,meay to

do this and more. Discuss this with your doctor.

M oisture Control

Water in your home can come from many sources. ¥¢ate enter your home by leaking or by seepinguitino
basement floors. Showers or even cooking can addtume to the air in your home. The amount of most
that the air in your home can hold depends ondh®pérature of the air. As the temperature goes dtvenair
is able to hold less moisture. This is why, in celdather, moisture condenses on cold surfacesfample,
drops of water form on the inside of a window). Simoisture can encourage biological pollutantsrtawg

There are many ways to control moisturein your home:

Fix leaks and seepage. If water is entering thesédivom the outside, your options range from simple
landscaping to extensive excavation and waterpngofiThe ground should slope away from the hol\s@xer
in the basement can result from the lack of gutbera water flow toward the house. Water leaksipep or
around tubs and sinks can provide a place for bickb pollutants to grow. Put a plastic cover odat
crawlspaces to prevent moisture from coming in ftbeground. Be sure crawlspaces are well-vendldise
exhaust fans in bathrooms and kitchens to removstuane to the outside (not into the attic). Venuyaclothes
dryer to the outside. Turn off certain appliancasch as humidifiers or kerosene heaters) if yoicaahoisture
on windows and other surfaces. Use dehumidifieds &n conditioners, especially in hot, humid cliegtto
reduce moisture in the air, but be sure that thgiapces themselves don't become sources of baabgi
pollutants. Raise the temperature of cold surfadesre moisture condenses. Use insulation or stomdows.
(A storm window installed on the inside works bettgan one installed on the outside) Open doora/de
rooms (especially doors to closets which may belerothan the rooms) to increase circulation. Cataoh
carries heat to the cold surfaces Increase aleition by using fans and by moving furniture frarall corners
to promote air and heat circulation. Be sure thlmtryhouse has a source of fresh air and can expeksive
moisture from the home.

Pay special attention to carpet on concrete fld0aspet can absorb moisture and serve as a plab&fogical
pollutants to grow. Use area rugs which can bentaeand washed often. In certain climates, if eaipto be
installed over a concrete floor, it maybe necessanse a vapor barrier (plastic sheeting) overcthrecrete and
cover that with sub-flooring (insulation coveredtiwiplywood) to prevent a moisture problem. Moisture
problems and their solutions differ from one clim&i another. The Northeast is cold and wet, thelSeest is
hot and dry, the South is hot and wet, and the ®ved¥lountain states are cold and dry. All of thesgions
can have moisture problems. For example, evaperabwlers used in the Southwest can encouragediagiy

of biological pollutants. In other hot regions, thee of air conditioners which cool the air tooaly may
prevent the air conditioners from running long egfotio remove excess moisture from the air. Thegdygfe
construction and weather for the different climatesn lead to different problems and solutions.



Where Biological Pollutants May Be Found in the Home

Dirty air conditioners Dirty humidifiers ana/dehumidifiers
Bathroom without vents or windows Kitchen witheents or windows
Dirty refrigerator drip pans Laundry room withvented dryer
Unventilated attic Carpet on damp basemeopr flo
Bedding Closet on outside wall

Dirty heating/air conditioning system Dogs orscat

Water damage (around windows, the roof or the basgm
Maintain And Clean All Appliances That Come In CacttWith Water

Have major appliances, such as furnaces, heat pamg@scentral air conditioners, inspected and cl@ane
regularly by a professional, especially before epakuse. Change filters on heating and coolingesys
according to manufacturer's directions. (In genetiadnge filters monthly during use.) When firstning on
the heating or air conditioning at the start of #sason, consider leaving your home until it aut élave
window or wall air-conditioning units cleaned anehgced regularly by a professional, especiallyobefthe
cooling season. Air conditioners can help redueeethiry of allergy-causing pollen. But they maydiecome

a source of biological pollutants if not properlhaimained. Clean the coils and rinse the drain pacsrding to
manufacturer's instructions, so water cannot cbitepools.

Have furnace-attached humidifiers cleaned and sesiviegularly by a professional, especially betbee
heating season.

Follow manufacturer's instructions when using aypetof humidifier. Experts differ on the benefitsusing
humidifiers. If you do use a portable humidifiepfaoximately 1 to 2 gallon tanks), be sure to emfsyank
every day and refill with distilled or de-mineradid water, or even fresh tap water if the otherdypfewater are
unavailable For larger portable humidifiers, chatigewater as recommended by the manufacturer.ugdrthe
appliance before cleaning. Every third day, clelswafaces coming in contact with water with a 3%tution
of hydrogen peroxide, using a brush to loosen depdSome manufacturers recommend using diluted
household bleach for cleaning and maintenance,rgiyén a solution of one-half cup bleach to oredlgn
water When any household chemical, rinse well taaee all traces of chemical before refilling hurfieth.
Empty dehumidifiers daily and clean often. If pb$sj have the appliance drip directly into a drdollow
manufacturer's instructions for cleaning and maiatee. Always disconnect the appliance before tlgan
Clean refrigerator drip pans regularly accordingnanufacturer's instructions. If refrigerator aneeker doors
don't seal properly, moisture may build up and nuad grow. Remove any mold on door gaskets anaceepl
faulty gaskets.

Clean Surfaces

Clean moist surfaces, such as showers and kitchenters. Remove mold from walls, ceilings, flocasd

paneling. Do not simply cover mold with paint, stavarnish, or a moisture-proof sealer, as it mesurface.
Replace moldy shower curtains, or remove them angbswell with a household cleaner and rinse befere
hanging them.



Dust Control

Controlling dust is very important for people whie allergic to animal dander and mites. You carses

mites, but you can either remove their favoriteeldieg grounds or keep these areas dry and cleast.rbites

can thrive in sofas, stuffed chairs, carpets, aeddimg. Open shelves, fabric wallpaper, knickknaeksd

venetian blinds are also sources of dust mitest nites live deep in the carpet and are not remdwed
vacuuming. Many doctors suggest that their mitergit patients use washable area rugs rather tladlrtow

wall carpet.

Always wash bedding in hot water (at least 130d-kitl dust mites. Cold water won't do the job. baer
bedding at least every 7 to 10 days.

Use synthetic or foam rubber mattress pads anowsll and plastic mattress covers if you are aklefp not
use fuzzy wool blankets, feather or wool-stuffechtarters, and feather pillows.

Clean rooms and closets well, dust and vacuum dafieemove surface dust. Vacuuming and other ahgani
may not remove all animal dander, dust mite mdiesiad other biological pollutants. Some partickes so
small they can pass through vacuum bags and remaine air. If you are allergic to dust, wear a knasen
vacuuming or dusting. People who are highly allgpgyne should not perform these tasks. They may eve
need to leave the house when someone else ismdgani

Before You Move

Protect yourself by inspecting your potential neswie. If you identify problems, have the landlordsetler
correct them before you move in, or even considaving elsewhere.

Have professionals check the heating and coolistgsay, including humidifiers and vents. Have duainly and
insulation checked for growth.

Check for exhaust fans in bathrooms and kitchdrbele are no vents, do the kitchen and bathrooave at
least one window a piece? Does the cook top hdwmod vented outside? Does the clothes dryer vestda?
Are all vents to the outside of the building, nottics or crawlspaces?

Look for obvious mold growth throughout the houseluding attics, basements, and crawlspaces asthdr
the foundation. See if there are many plants cdlodbe house, particularly if they are damp andrrgt They
are a potential source of biological pollutantswibepouts from roof gutters should route water awam the
building.

Look for stains on the walls, floor or carpet (uding any carpet over concrete floors) as eviderigegevious
flooding or moisture problems. Is there moisturenandows and surfaces? Are there signs of leakseepage
in the basement?

Look for rotted building materials which may sugge®isture or water damage.

If you or anyone else in the family has a pet giteask if any pets have lived in the home. Exantivgedesign

of the building. Remember that in cold climateseranging areas, rooms over unheated garages|@s&lsc
on outside walls may be prone to problems withdgaal pollutants. Look for signs of cockroach&zarefully
read instructions for use and any cautionary lalgelon cleaning products before beginning cleaning
procedures.)



Do not mix any chemical products. Especially, nanex cleaners containing bleach with any produatisas
ammonia) which does not have instructions for smcking. When chemicals are combined, a dangeross ga
can sometimes be formed.

* Household chemicals may cause burning or irritattioskin and eyes.

* Household chemicals may be harmful if swallowednbaled.

* Avoid contact with skin, eyes, mucous membranescéottiing.

» Avoid breathing vapor. Open all windows and doard ase an exhaust fan that sends the air outside.
Keep household chemicals out of reach of children.

* Rinse treated surface areas well to remove aksrat chemicals.

Correcting Water Damage

What if damage is already done? Follow these gundglfor correcting water damage. Throw out masees
wicker furniture, straw baskets and the like thavehbeen water damaged or contain mold. These taeno
recovered.

Discard any water-damaged furnishings such as tsargeapes, stuffed toys, upholstered furniture egiting
tales, unless they can be recovered by steam obpaor hot water washing and thorough drying.
Remove and replace wet insulation to prevent cmrdit where biological pollutants can grow.
Reducing Exposure to Biological Contaminants

General good housekeeping, and maintenance ofngeatid air conditioning equipment, are very imputta
Adequate ventilation and good air distribution dtetp. The key to mold control is moisture contibmold is
a problem, clean up the mold and get rid of exeessr or moisture. Maintaining the relative humjdietween
30% - 60% will help control mold, dust mites, aratkroaches. Employ integrated pest managementntoato
insect and animal allergens. Cooling tower treatnpeocedures exist to reduce levels of Legionefid ather
organisms.

Install and use exhaust fans that are vented touhdoors in kitchens and bathrooms and vent céotitgers
outdoors. These actions can eliminate much of tbestore that builds up from everyday activitieseiidn are
exhaust fans on the market that produce little o important consideration for some people. A@ot
benefit to using kitchen and bathroom exhaust fanthat they can reduce levels of organic polligathiat
vaporize from hot water used in showers and disheras Ventilate the attic and crawl spaces to preve
moisture build-up. Keeping humidity levels in theseas below 50 percent can prevent water condensat
building materials.

If using cool mist or ultrasonic humidifiers, cleappliances according to manufacturer's instrustermd refill
with fresh water daily. Because these humidifieas become breeding grounds for biological contanis)a
they have the potential for causing diseases suscthypersensitivity pneumonitis and humidifier fever
Evaporation trays in air conditioners, dehumidgieand refrigerators should also be cleaned fratuen

Thoroughly clean and dry water-damaged carpets niding materials (within 24 hours if possible) or
consider removal and replacement. Water-damagepetsarand building materials can harbor mold and
bacteria. It is very difficult to completely rid &u materials of biological contaminants.
Keep the house clean. House dust mites, pollamsah dander, and other allergy-causing agents bman
reduced, although not eliminated, through regulearding. People who are allergic to these pollgtahiould
use allergen-proof mattress encasements, washrgeohdhot (130° F) water, and avoid room furnisisirigat



accumulate dust, especially if they cannot be wéshehot water. Allergic individuals should alsale the
house while it is being vacuumed because vacuugangactually increase airborne levels of mite gdes and
other biological contaminants. Using central vacwsystems that are vented to the outdoors or vacwuths
high efficiency filters may also be of help.

Take steps to minimize biological pollutants in dragnts. Clean and disinfect the basement floomdrai
regularly. Do not finish a basement below groundeleunless all water leaks are patched and outdoor
ventilation and adequate heat to prevent condamsatie provided. Operate a dehumidifier in the ivesd if
needed to keep relative humidity levels between 30 percent.

Health Effects From Biological Contaminants

Some biological contaminants trigger allergic teaxs, including hypersensitivity pneumonitis, aljie
rhinitis, and some types of asthma. Infectiousesses, such as influenza, measles, and chickerai@ox
transmitted through the air. Molds and mildews asée disease-causing toxins. Symptoms of healthgmsb
caused by biological pollutants include sneezingteny eyes, coughing, shortness of breath, dizgjnes
lethargy, fever, and digestive problems.

Allergic reactions occur only after repeated expedo a specific biological allergen. However, thedction
may occur immediately upon re-exposure or aftertiplel exposures over time. As a result, people Wwaee
noticed only mild allergic reactions, or no reantoat all, may suddenly find themselves very sm@sio
particular allergens. Some diseases, like humidifever, are associated with exposure to toxingnfro
microorganisms that can grow in large building uation systems. However, these diseases can al$@bed
to microorganisms that grow in home heating andicgesystems and humidifiers. Children, elderly pleo
and people with breathing problems, allergies, land diseases are particularly susceptible to des€ausing
biological agents in the indoor air. Mold, dust esit pet dander, and pest droppings or body pantsriceer
asthma. Biological contaminants, including moldsl goollens can cause allergic reactions for a Sicamt
portion of the population. Tuberculosis, measlegsylococcus infections, Legionella and influeaza known
to be transmitted by air.

Combustion Pollutants

Combustion appliances are those which burn fuelsvBrmth, cooking, or decorative purposes. Typfoals
are gas, both natural and liquefied petroleum (kjpsene; oil, coal, and wood. Examples of thdiapges
are space heaters, ranges, ovens, stoves, furfisgeisces, water heaters, and clothes dryerss@ hppliances
are usually safe. However, under certain conditidimese appliances can produce combustion polkitiduat
can damage your health, or even kill you.

What are Combustion Pollutants?

Combustion pollutants are gases or particles thatecfrom burning materials. The combustion polltdarome
from burning fuels in appliances. The types and amw® of pollutants produced depend upon the type of
appliance, how well the appliance is installed, nteaned, and vented, and the kind of fuel it uSesne of the
common pollutants produced from burning these faeés carbon monoxide, nitrogen dioxide, particks]
sulfur dioxide. Particles can have hazardous cha@m&itached to them. Other pollutants that caprbduced

by some appliances are unburned hydrocarbons atahyales. Combustion always produces water vapor.
Water vapor is not usually considered a polluthnt,it can act as one. It can result in high hutgidnd wet
surfaces.



Where do Combustion Pollutants come From?

Combustion pollutants found indoors include outdawmy tobacco smoke, exhaust from car and lawn mowe
internal combustion engines, and some hobby aevisuch as welding, wood burning, and soldering.
Combustion pollutants can also come from ventedurorented combustion appliances. These appliances
include space heaters, gas ranges and ovens, éstngas water heaters, gas clothes dryers, woabads
burning stoves, and fireplaces. As a group thesealted "combustion appliances.”

Appliances

Vented appliances are appliances designed to lwewisie a duct, chimney, pipe, or other device ety the
combustion pollutants outside the home. These apgdis can release large amounts of pollutantstigiiato
your home, if a vent is not properly installed,i®blocked or leaking. Unvented appliances do mott Yo the
outside, so they release combustion pollutantsctiiyrento the home. Look at the box below for tygdic
appliance problems that cause the release of paotsiin your home. Many of these problems are fara
homeowner to identify. A professional is needed.

What arethe Health Effects of Combustion Pollutants?

The health effects of combustion pollutants rangenfheadaches and breathing difficulties to de€Htle. health
effects may show up immediately after exposureaosupafter being exposed to the pollutants forraglbme.
The effects depend upon the type and amount otijaolis and the length of time of exposure to théhey
also depend upon several factors related to thesexpperson. These include the age and any existaigh
problems. There are still some questions aboutldhel of pollutants or the period of exposure neette
produce specific health effects. Further studiedbatter define the release of pollutants from costibn
appliances and their health effects are needed.

The sections below discuss health problems assdcwaith some common combustion pollutants. These
pollutants include carbon monoxide, nitrogen diexigarticles, and sulfur dioxide. Even if you aealthy,
high levels of carbon monoxide can kill you witlarshort time. The health effects of the other paiits are
generally more subtle and are more likely to affeesceptible people. It is always a good idea thuge
exposure to combustion pollutants by using and tasimg combustion appliances properly.

Carbon Monoxide:

Each year, according to CPSC, there are more th@rc&bon monoxide deaths related to the use of@dk of
combustion appliances in the home. Exposure toocanbonoxide reduces the blood's ability to carrygen.
Often a person or an entire family may not recogimat carbon monoxide is poisoning them. The cbain
odorless and some of the symptoms are similar tonoon illnesses. This is particularly dangerous bsea
carbon monoxide's deadly effects will not be redoeph until it is too late to take action againstrth Carbon
monoxide exposures especially affect unborn balig¢ants, and people with anemia or a history ofrhe
disease. Breathing low levels of the chemical caumse fatigue and increase chest pain in peoplechitbnic
heart disease. Breathing higher levels of carbonaxide causes symptoms such as headaches, dizzness
weakness in healthy people. Carbon monoxide alssesasleepiness, nausea, vomiting, confusion, and
disorientation. At very high levels it causes logsonsciousness and death.



Nitrogen Dioxide:

Breathing high levels of nitrogen dioxide causesation of the respiratory tract and causes slestrof breath.
Compared to healthy people, children, and indivislwéth respiratory illnesses such as asthma, neaynbre
susceptible to the effects of nitrogen dioxide. 8@tudies have shown that children may have mdds @nd
flu when exposed to low levels of nitrogen dioxidféhen people with asthma inhale low levels of &
dioxide while exercising, their lung airways camroa and react more to inhaled materials.

Particles:

Particles suspended in the air can cause eye, tlosat, and lung irritation. They can increasepi@gory
symptoms, especially in people with chronic lungedise or heart problems. Certain chemicals attatthed
particles may cause lung cancer, if they are irthaléne risk of lung cancer increases with the armh@unal
length of exposure. The health effects from inlgajparticles depend upon many factors, includingsilze of
the particle and its chemical make-up.

Sulfur Dioxide:

Sulfur dioxide at low levels of exposure can caege, nose, and respiratory tract irritation. Atthexposure
levels, it causes the lung airways to narrow. Tdasses wheezing, chest tightness, or breathinggmsb
People with asthma are particularly susceptibléheoeffects of sulfur dioxide. They may have symmsoat
levels that are much lower than the rest of theufadn.

Other Pollutants:;

Combustion may release other pollutants. They delunburned hydrocarbons and aldehydes. Littleasvia
about the levels of these pollutants in indoorad the resulting health effects.

What do | doif | suspect that combustion pollutants ar e affecting my health?

If you suspect you are being subjected to carbonaxide poisoning get fresh air immediately. Opendows
and doors for more ventilation, turn off any contiurs appliances, and leave the house. You could los
consciousness and die from carbon monoxide poigomigou do nothing. It is also important to corttac
doctor immediately for a proper diagnosis. Rementbetell your doctor that you suspect carbon modexi
poisoning is causing your problems. Prompt medati@ntion is important. Some symptoms from combusti
pollutants - headaches, dizziness, sleepinesshouygand watery eyes - may also occur becauserafmon
medical problems. These medical problems includds¢dhe flu, or allergies. Similar symptoms magoal
occur because of other indoor air pollutants. Gaintaur doctor for a proper diagnosis.

How can | reduce my exposureto combustion pollutants?

Proper selection, installation, inspection and nemiance of your appliances are extremely important
reducing your exposure to these pollutants. Pragidjood ventilation in your home and correctly gsyour
appliance can also reduce your exposure to thdiggmis. Additionally, there are several differeasidential
carbon monoxide detectors for sale. These deteatousd warn consumers of harmful carbon monoxidele

in the home. They may soon be widely available éduce deaths from carbon monoxide poisoning.



Appliance Selection

Choose vented appliances whenever possible. Onyycbmbustion appliances that have been tested and
certified to meet current safety standards. Exampfecertifying organizations are Underwriters Lediories
(UL) and the American Gas Association (AGA) Laboras. Look for a label that clearly shows the
certification.

All currently manufactured vented gas heaters egeired by industry safety standards to have aysalfit-off
device. This device helps protect you from carbamaxide poisoning by shutting off an improperly tesh
heater.

Check your local and state building codes andditBnances to see if you can use an unvented $yater, if
you consider purchasing one. They are not allowdzktused in some communities, dwellings, or aer@ms
in the house.

If you must replace an unvented gas space heataranbther, make it a new one. Heaters made a®@? 1
have a pilot light safety system called an oxygepletion sensor (ODS). This system shuts off tredravhen
there is not enough fresh air, before the heatgimbgoroducing large amounts of carbon monoxidekLior
the label that tells you that the appliance has #afety system. Older heaters will not have thategation
system.

Consider buying gas appliances that have electrigmitions rather than pilot lights. These appliemare
usually more energy efficient and eliminate the towous low-level pollutants from pilot lights.
Buy appliances that are the correct size for tlea gou want to heat. Using the wrong size heatgrpnaduce
more pollutants in your home and is not an effitiese of energy.

All new wood stoves are EPA-certified to limit tamounts of pollutants released into the outdoorair more
information on selecting, installing, operatingdamaintaining wood burning stoves, write to the ERI&o0d
Heater Program. Before buying a wood stove check laral laws about the installation and use of dvetove

Ventilation

To reduce indoor air pollution, a good supply @&sh outdoor air is needed. The movement of airantb out
of your home is very important. Normally, air combsough cracks around doors and windows. Thisi&ips
reduce the level of pollutants indoors. This supglyresh air is also important to help carry ptdhis up the
chimney, stovepipe, or flue to the outside.

Keep doors open to the rest of the house fromdbenrwhere you are using an unvented gas spacer logate
kerosene heater, and crack open a window. Thisvalenough air for proper combustion and reducesetret
of pollutants, especially carbon monoxide.

Use a hood fan, if you are using a range. Theyaedie level of pollutants you breath, if they axgtato the
outside. Make sure that enough air is coming ih® liouse when you use an exhaust fan. If needgdtlyl
open a door or window, especially if other applesare in use. For proper operation of most condust
appliances and their venting system, the air pressuthe house should be greater than that outHidet, the
vented appliances could release combustion potlitato the house rather than outdoors. If you scisghat
you have this problem you may need the help ofadifigd person to solve it.

Make sure that your vented appliance has the va@meaxted and that nothing is blocking it. Make shexe are
no holes or cracks in the vent. Do not vent gathelodryers or water heaters into the house fdigearhis is
unsafe.



Open the stove's damper when adding wood. Thigvalloore air into the stove. More air helps the wbach

properly and prevents pollutants from being drawokiinto the house instead of going up the chimkesible

smoke or a constant smoky odor inside the home whkeng a wood burning stove is a sign that theestewnot
working properly. Soot on furniture in the roomsesé you are using the stove also tells this. Snamikksoot
are signs that the stove is releasing pollutaritstire indoor air.

Correct Use of Appliances

Read and follow the instructions for all appliansesyou understand how they work. Keep the owmeasual
in a convenient place to refer to when needed. Alsad and follow the warning labels because tk#yybu
important safety information that you need to kn&®eading and following the instructions and warnalgels
could save your life.

Always use the correct fuel for the appliance.

Only use water-clear ASTM 1-K kerosene for kerosegaters. The use of kerosene other than 1-K dealtl
to a release of more pollutants in your home. Negergasoline in a kerosene heater because itacse @ fire
or an explosion. Using even small amounts of gasaiould cause a fire.

Use seasoned hardwoods (elm, maple, oak) insteadftwioods (cedar, fir, pine) in wood burning stewand
fireplaces. Hardwoods are better because theyHtmttar and form less creosote, an oily, blackhat sticks to
chimneys and stove pipes. Do not use green or wetdsv as the primary wood because they make more
creosote and smoke. Never burn painted scrap woadbod treated with preservatives, because theydcou
release highly toxic pollutants, such as arseniead. Plastics, charcoal, and colored paper ssicomics, also
produce pollutants. Never burn anything that thevestor fireplace manufacturer does not recommend.
Never use a range, oven, or dryer to heat your hdieen you misuse gas appliances in this way, taey
produce fatal amounts of carbon monoxide. They pamduce high levels of nitrogen dioxide, too.
Never use an unvented combustion heater overnight a room where you are sleeping. Carbon monoxide
from combustion heaters can reach dangerous levels.

Never ignore a safety device when it shuts off ppliance. It means that something is wrong. Readr yo
appliance instructions to find out what you should or have a professional check out the problem.
Never ignore the smell of fuel. This usually indesthat the appliance is not operating properlis deaking
fuel. Leaking fuel will not always be detectible &ypell. If you suspect that you have a fuel leakehafixed as
soon as possible. In most cases you should shuheféppliance, extinguish any other flames ortgights,
shut off other appliances in the area, open windamsl doors, call for help, and leave the area.
Inspection and Maintenance

Have your combustion appliance regularly inspeced maintained to reduce your exposure to pollatant
Appliances that are not working properly can redelarmful and even fatal amounts of pollutantpeemlly
carbon monoxide. Have chimneys and vents inspegtezh installing or changing vented heating appksnc
Some modifications may be required. For example, change was made in your heating system frortooil
natural gas, the flue gas produced by the gasmystelld be hot enough to melt accumulated oil costibn
debris in the chimney or vent. This debris coulocklthe vent forcing pollutants into the housas limportant
to clean your chimney and vents especially whemging heating systems.



What arethe I nspection and M aintenance Procedur es?

The best advice is to follow the recommendationshef manufacturer. The same combustion appliange ma
have different inspection and maintenance requinespelepending upon where you live. In generalcklibe
flame in the furnace combustion chamber at thermegg of the heating season. Natural gas furnacesld
have a blue flame with perhaps only a slight yeltgw Call your appliance service representativadfust the
burner if there is a lot of yellow in the flame, @all your local utility company for this servideP units should
have a flame with a bright blue center that mayehalight yellow tip. Pilot lights on gas water te¥a and gas
cooking appliances should also have a blue flana&eHa trained service representative adjust tloe fogiht if
it is yellow or orange. Before each heating seabang flues and chimneys inspected and cleanedebeéxh
heating season for leakage and for blockage bysotecor debris. Creosote buildup or leakage coalte
black stains on the outside of the chimney or fllieese stains can mean that pollutants are leakiogthe
house.
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