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                Manufactured Home Living Series - Indoor Air Quality
   ====================================================
   The air we breathe is vital for health and comfort. Poor indoor air
   quality has been listed as the fourth largest environmental threat to
   our country; and elements within homes have been increasingly
   recognized as threats to our nation’s respiratory health. Learning how
   to control the home’s indoor environmental quality is important for
   all homeowners and particularly so for individuals who suffer from
   allergies and asthma or have other respiratory illness and for homes
   with elderly or newborn occupants.
   Manufactured homes have similar air quality issues as do other types
   of homes, however, their unique construction makes some of the causes
   and preventative measures different. The following ten items lists
   some of the more common issues with manufactured home air quality.
   Top Ten Indoor Air Quality Concerns
   ===================================
   1) Air under your home drifts inside.
   2) Duct leakage can force moisture and contaminants into your home.
   3) Bugs, rot & mold are signs of excess moisture.
   4) Combustion by-products: carbon monoxide is a killer.
   5) Don’t turn an ice storm into a death storm: Keep outdoor equipment
   outdoors.
   6) Use ventilation fans.
   7) Manage Moisture by managing your heating and cooling system.
   8) Manage Moisture: keys to avoid mold, mildew and other air quality
   problems:
   9) Keep hazardous materials outside.
   10) Become educated about indoor air quality, take prudent steps to
   remedy.
   Manufactured Home Living Series - Indoor Air Quality
   ====================================================
   The air we breathe is vital for health and comfort. Poor indoor air
   quality has been listed as the fourth largest environmental threat to
   our country; and elements within homes have been increasingly
   recognized as threats to our nation’s respiratory health. Learning how
   to control the home’s indoor environmental quality is important for
   all homeowners and particularly so for individuals who suffer from
   allergies and asthma or have other respiratory illness and for homes
   with elderly or newborn occupants.
   Manufactured homes have similar air quality issues as do other types
   of homes, however, their unique construction makes some of the causes
   and preventative measures different. The following ten items lists
   some of the more common issues with manufactured home air quality.
   Top Ten Indoor Air Quality Concerns
   ===================================
   1) Air under your home drifts inside.
   It seems logical, and research has proven, that the air underneath a
   home will find its way inside. Look under your home; if you are not
   comfortable breathing air in your crawlspace then remove contaminants
   of concern and find ways to close air pathways into the home.
   Common air quality concerns under a home: insect poisons, wet soil
   odors, radon gas, mold, gasoline, paint and other stored chemicals.
   Common pathways: marriage line is not sealed, poorly repaired belly
   material, bolt holes at the marriage line, sloppy telephone and cable
   television installation.
   2) Duct leakage can force moisture and contaminants into your home.
   The blower for the heating and air conditioning system moves lots of
   air, and often some of this leaks from the ducts to the outdoors. When
   this happens, the same amount of air must leak back into the home
   through cracks and other openings. This ‘driving force’ literally
   sucks air into the home. Homes with significant duct leakage bring in
   significant outside air; and if this air passes through hazardous
   areas like the crawlspace or attic – it brings contaminants and
   moisture from these areas in as well.
   If you can see holes in the ductwork or have a poorly attached
   crossover you will have duct leakage. Other duct leaks are harder to
   find: on a still day close all your windows and doors (open all the
   inside doors), then turn on your heater or air conditioner and open a
   window or door just a crack. The air you feel blowing in is an
   indication of the duct leakage you have. This amount of air (or more)
   could be sucked in from your crawlspace!
   3) Bugs, rot & mold are signs of excess moisture.
   Bugs and molds are, most often, a sign of poor moisture management -
   not a sign of poor housecleaning! Without excess moisture, bugs, rot
   and mold will go somewhere else to live. These invaders are eating
   your home and in the process leaving their wastes: insect frass, mold
   spores and chemical by-products that are often allergenic or in some
   cases poisonous. If all you do is spray for the bugs, you are only
   adding to the chemicals in the home. To improve your air quality you
   should also find the wet areas where these invaders breed and
   eliminate the moisture.
   4) Combustion by-products: carbon monoxide is a killer.
   Treat combustion appliances with respect and always follow the
   manufacturers instructions! Gas fireplaces and heaters that are
   designed to vent out a chimney should always vent up the chimney.
   Installers that suggest you can get more heat by closing the chimney
   damper are putting your life at risk. Kerosene heaters and other
   unvented heaters are controversial - some believing they are perfectly
   safe and others believing that they are a serious risk by giving off
   carbon monoxide, nitrous oxides and other harmful gasses. Choose
   vented equipment for supplemental heating if necessary; if you choose
   to use unvented heaters be sure to: install and maintain a carbon
   monoxide alarm, keep your equipment properly maintained, follow the
   manufacturers operating instructions and use only for spot or
   emergency heat – don’t use in a bedroom for long periods of time.
   Carbon Monoxide alarms should meet Underwriters Laboratories, Inc.
   standards, have a long-term warranty, and be easily self-tested and
   reset to ensure proper operation.
   5) Don’t turn an ice storm into a death storm: Keep outdoor equipment
   outdoors.
   North Carolina has frequent ice storms and strong windstorms that can
   knock out electrical power for days. Electrical generators exhaust
   poisonous gases – keep emergency generators outside as far away from
   the home as possible. Do not put the generator under the home or in a
   room with hopes that the fumes will exit an open window.
   Do not heat or cook indoors with charcoal, propane grill or other
   appliances made for outdoors. Although there may be no smoke, carbon
   monoxide and other dangerous gasses are being produced. Keep these
   outside.
   6) Use ventilation fans.
   Manufactured homes have several types of ventilation fans: bath fans,
   kitchen fans and fresh air fans. Use kitchen and bath fans to remove
   moisture and odors from these areas. Not using these ventilation fans
   as intended will leave significant moisture in the home.
   Some fresh air fans are manually operated and others are automatic.
   Fresh air fans are poorly understood – their purpose is to remove
   normal contaminants and moisture generated in the home and to replace
   it with clean outdoor air. If you see moisture forming on the inside
   of window glass in winter, increasing the use of the fresh air fan may
   remove moisture from the home. In summer, however, turning on a fresh
   air fan may bring in too much moisture in from our humid climate. Some
   ventilation systems are automatic and often have a duct hanging inside
   the air conditioner closet. The duct from these systems should be left
   pointing towards the air conditioning coil so humidity can be removed
   from the fresh air. Do not close this duct off; do not let your HVAC
   service technician close this duct off. Some older systems connected
   this duct directly into the heater box. When air conditioning is added
   the duct should be moved to point towards the coil.
   Do not run the vent fans all of the time or turn the thermostat fan to
   “on”. Too much ventilation can be as big a problem as too little.
   7) Manage Moisture by managing your heating and cooling system.
     * 
       Bigger air conditioners do not remove as much moisture from the
       air – don’t insist on an oversized unit.
     * 
       Keep the HVAC filter clean.
     * 
       Keep the thermostat set above 72F in summer and below 80 in cold
       weather, and keep the fan setting to ‘auto’.
     * 
       Obtain an inexpensive relative humidity monitor and keep it near
       the thermostat. Relative humidity exceeding 70% risks mold growth.
     * 
       Do not cover designed air supply grilles or ventilation openings.
     * 
       Don’t leave the home or even individual rooms for more than a few
       days without some form of heating, cooling or dehumidification.
     * 
       Clean humidifier and dehumidifier filters and media daily.
   8) Manage Moisture: keys to avoid mold, mildew and other air quality
   problems:
     * 
       Eliminate moisture problems at the source – if you know about a
       pluming leak don’t wait, fix it immediately.
     * 
       Recognize signs of hidden moisture: odors, stains and
       condensation, warping or softening are all signs that moisture is
       a problem. Water may be hidden inside walls or the belly.
     * 
       Use a ground vapor barrier under the home to significantly lower
       the moisture level beneath the home. However, don’t let water
       collect on top, a few drain holes in the plastic may be needed to
       prevent this.
     * 
       Make sure the clothes dryer exhaust, the air conditioner
       condensate drain and the water heater overflow all drain out to
       outside – not into the crawlspace.
   9) Keep hazardous materials outside.
   Paints, industrial cleaners, petroleum products all should be stored
   out of doors. These contain strong chemicals that will leach into the
   indoor air. Try not to buy more than you need and dispose of the rest.
   Formaldehyde, once a problem in manufactured homes is no longer a
   significant concern from the home, but new furniture, carpets may
   outgas high levels of formaldehyde for several months.
   Painting, furniture refinishing, smoking and other chemical producing
   activities should be done out of doors when possible, follow the
   manufacturers ventilation requirements when these activities must be
   done indoors.
   Combat pet dander, pollen and dust mites and other biological
   allergens by keeping the relative humidity between 45 and 55%,
   laundering with high temperature water, avoiding carpets especially in
   moisture prone rooms such as bathrooms and by using high efficiency
   filters that remove air-borne particles (the furnace filter does not
   do this). It is ideal to locate air filters near the HVAC blower;
   however, many manufactured homes do not easily accommodate better
   filters, in this case a stand-alone room filter may be helpful.
   10) Become educated about indoor air quality, take prudent steps to
   remedy.
   Each home and family is different and individual tolerances may vary
   widely. Be aware about chemicals, particles in the air and moisture
   that may contribute to air quality concerns. Use trusted sources to
   determine which concerns are problems and which steps will provide
   relief. No one piece of equipment will solve all your problems or
   magically make moisture go away. Some air cleaners are highly
   effective at particle removal, while others, including most table-top
   models, are much less so. Air cleaners are generally not designed to
   remove gaseous pollutants. Don’t spend money on unproven systems or
   ‘black box’ solutions. A vender who does not know the source of the
   air quality problem cannot fix it. Some products sold to improve air
   quality actually make the problems worse.
   References
   American Lung Association Health House
   490 Concordia Avenue, St. Paul, MN 55103-2441
   Telephone: (877) 521-1791; Fax: 651-227-5459
   [email protected].
   "The Inside Story: A Guide to Indoor Air Quality"
   United States Environmental Protection Agency and the
   United States Consumer Product Safety Commission
   Office of Radiation and Indoor Air (6604J)
   U.S. Environmental Protection Agency
   Indoor Environments Group
   EPA Document # 402-K-93-007, April 1995
   1200 Pennsylvania Ave., NW
   MC-6609J
   Washington, DC 20460
   Tel: (202) 343-9764
   http://www.epa.gov/iaq/
   Manufactured Housing Fuel Switching: Field Test Study
   Manufactured Housing Research Alliance, New York, 1999
   Manufactured Housing Research Alliance
   2109 Broadway, Suite 200
   New York, NY 10023
   (212) 496-0900 Tel.
   (212) 496-5389 Fax
   [email protected]
   Edits
   Dec 29, 2004
     * 
       For energy reasons you should keep the thermostat during summer at
       or above 78F, but be aware that settings below 70F are not only
       energy inefficient, but also risks moisture condensation within
       humid wall cavities.
     * 
       For energy reasons you should keep the thermostat during winter at
       or below 70F, but be aware that settings above 80F are not only
       inefficient, but this air can hold much moisture and risks
       condensation in cold wall cavities.
     * 
       Keep the thermostat fan setting to ‘auto’; the ‘on’ setting will
       likely bring in excess outside air.
   …carpets especially in moisture prone rooms such as bathrooms and by
   using higher efficiency paper or fabric type filters that remove
   air-borne particles instead of the traditional fiberglass filters (the
   furnace filter does not do this).
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