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Forward

Most  of  us are unaware of the fragile  inter-dependent systems that  support our 
housing infrastructure. We take for granted the flip of a light switch, the turning of a 
faucet,  the casual  flush of  a toilet,  and the comforting roar of  a  basement  gas 
furnace. 

However,  all  of that convenience depends on hundreds of thousands of  miles of 
aging  gas,  water,  and  sewer  pipelines  inter  connected  to  a  fragile  and 
undercapitalized  national  electrical  grid  fed  by  fossil  fuels  that  are  rapidly 
approaching the point of peak production.  Once these resources “PEAK”, we will all 
be forced to adjust to their relentless and irreversible decline. 

The Gift of Water  is  one of a series of  “How to” books written by the author that 
provide  homeowners  with  real  world strategies  to prepare their  homes  for  the 
coming painful  transition from a fossil fuel dependent world to a more sustainable 
and renewable energy future.

Other books by the Author:

 Chill   in the Living Room
Dwelling in a Post Peak World
A Survival Guide for Homeowner's

How to Books:

 Plugging the Energy Leaks in Your Home
Avoiding an Energy Loss "Death of a Thousand Cuts"

 How to Buy a Solar Hot Water System
Helping America to play Catch-up with Slovenia

 The Gift of Water 
Sustainable Water Strategies for your Home 

 A Window on Energy Loss
Window and Door Energy Saving Strategies
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Chapter 1   Indoor Air Pollution  

 
“Indoor air pollutant levels are 25-62% greater [in our homes] than 

outside [pollutant] levels”
California Air Resources Board

“...levels of about a dozen common organic pollutants [were found] to be 
2 to 5 times higher inside homes than outside, 

regardless of whether the homes were located in rural or highly industrial areas”
EPA - Total Exposure Assessment Methodology (TEAM) study

“The EPA has ranked indoor air quality as 4 th in environmental causes of cancer.”
Lynne Eldridge M.D., Avoiding Cancer One Day at a Time 

A Toxic and Hidden Threat to the Safety of our Homes
Toxic pollutants are unavoidable and pervasive in  even the “greenest” of modern 
homes. Tobacco smoke, cooking and heating appliances, and vapors from building 
materials, paints, furniture, etc.  all  cause pollution inside buildings.  In  addition to 
manmade causes, Radon is a natural radioactive gas released from the earth, and 
that can be found concentrated in basements in many parts of the United States. 
Sources of indoor air pollution can be divided into three broad groups :
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1. Pollutants (typically  volatile  organic compounds [VOC's]) from construction 
and remodeling materials that can be eliminated through informed decision 
making

2. Home  operating  sources  that  can  be  mitigated  by  providing  adequate 
ventilation and ducting outside air to combustion appliances

3. Toxic sources that the homeowner introduces either wittingly or unwittingly 
(i.e. tobacco smoke, cleaning product VOC's, pesticides, dry cleaning, moth 
balls,  air  “fresheners”, furniture,  carpet,  draperies,  plastics products  of  all 
kinds, vinyl flooring & wallpaper)

From  a  practical  perspective,  there  are  five  key  considerations  that  must  be 
addressed to achieve healthy indoor air quality:

1. The provision for adequate ventilation or the controlled exchange of stale 
indoor air with fresh outside air

2. Direct venting to the outside of cooking, bath, laundry and other “highly 
contaminated” air

3. The control of moisture and the potential for mold
4. The supply of adequate ducted outside air for wood, gas, and oil burning 

appliances
5. The choice of construction, remodeling, and decorating materials that do not 

release unhealthy gases like formaldehyde into the interior environment

❖❖❖
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Chapter 2   Ventilation

“The only way to completely mitigate the health risks associated with 
poor indoor air quality is to install a Heat Recovery Ventilator (HRV) 

that provides a constant supply of fresh air via energy efficient 
mechanical ventilation.”

How  Much  Ventilation  is  Required  to  Maintain  a  Healthy 
Indoor Air Environment?
The American Society of  Heating,  Refrigerating,  and Air-Conditioning Engineers 
(ASHRAE)  recommends a ventilation rate of  0.35 air  changes per hour  for new 
homes.  That means over eight air changes of the interior volume of your home's air 
per day.  Many homes attempt to achieve that standard either via poor and “drafty” 
construction or for homes with tighter construction by the opening and closing of 
windows.  Its no surprise that during all or part of the year, either category of 
home (tight or drafty) can experience high levels of indoor air pollution.   

A Minimum Home Ventilation Standard 
Building codes give contractors a free ride when it comes to maintaining a healthy 
indoor air  environment.  The codes  allow either  mechanical  or  natural means of 
ventilation (windows) for kitchens and bathrooms.  For the typical production home 
in suburbia, this means kitchen hood that blows contaminated air through a cheap 
filter and back out into the kitchen, and a loud and annoying bathroom fan  that is 
never used.  As a result, cooking odors, steam, by-products and pollutants of gas 
stove combustion, and moisture laden air  to  stay in  the home.   That's  why the 
minimum standard should be a hood in the kitchen that vents directly to the outside 
and quiet, high quality exhaust fans in the bathrooms that eliminate conditions that 
promote the development of mold.  Since not everyone will remember to turn on the 
exhaust fan in the bath, ideally  they should be connected to a humidistat so that 
automatically turns the fan on and off when the humidity reaches a set level.  

Another contaminant that can be removed by “venting” is radon.  Radon enters the 
home from the earth either through basement  walls or  concrete floors or via  the 
crawl space and wooden sub-floors.  The  threat of radon exposure is removed by 
under-slab or crawl space venting.
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Sources of High Quality Exhaust Fans and Hoods:

Panasonic Whisper Series Bath Exhaust Fans

Fantech Kitchen Ventilation Systems

Combustion Gases – Getting Control of Combustion Appliance Induced 
Pollution
Included in this category is  the direct supply of outside combustion air to furnaces, 
gas fired water heaters, fireplaces, and wood stoves. Combustion gases, including 
carbon monoxide, and particles can be back-drafted from the chimney or flue into 
the living space if a combustion appliance is not properly vented or does not receive 
enough supply  air  for  combustion.  Back-drafting can be a particular problem in 
tightly constructed or weatherized homes. Installing a dedicated outdoor air supply 
for a combustion appliance is essential to prevent backdrafting and the introduction 
of toxic pollutants into your home.

The ducting of outside air to combustion appliances like furnaces has the added 
benefit of improving energy efficiency by avoiding the use and waste of conditioned 
air for combustion.

The Only Way to  completely Mitigate Air  Quality  Health  Risks in your 
home is with a  Energy or Heat Recovery Ventilator 
Whether  we do  it  to  ourselves  wittingly  by  smoking  tobacco  or  unwittingly  by 
purchasing  seemingly  harmless  household  products  or  furnishings,  potentially 
dangerous toxins and pollutants ARE going to be introduced into our home's indoor 
environment.  That is why the constant, out-of-sight, out-of-mind introduction of fresh 
outside air  provided by  a Energy  or  Heat  Recovery Ventilator  (ERV/HRV)  is  so 
important  to a healthy indoor  environment.   In addition, a ERV/HRV is essential 
once you've thoroughly weatherized your home and eliminated the 30 to 50% heat 
loss caused by  the uncontrolled infiltration of  outside air  into your  home.   See 
Plugging the Energy Leaks in Your Home. 

❖❖
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What do I Really Need to Know About Indoor Air Pollution and 
Ventilation?

 Get  control  of  your  indoor  air  environment  with  a  “tight”  envelop 
construction  and  mechanical  ventilation  that  meets  ASHRAE 
standards of 0.35 air changes per hour

 Vent  moisture laden bathroom air to the outside with a high quality, 
quiet exhaust fan controlled by a humidistat

 Vent clothes dryers to the outside
 Vent stove top cooking contaminants directly to the outside
 Test for and vent radon gas 
 Duct  outside  air  for  combustion  directly  to  combustion  appliances 

including  furnaces,  boilers,  water  heaters,  wood  stoves,  and 
fireplaces

❖❖❖
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Chapter 3   Common Sources and Types of Indoor 
Air Pollution in Your Home 

The balance of  this  book includes a discussion  of  specific  sources of  indoor air pollutants 
derived in part from the EPA website.

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

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

Health Effects of Household Chemicals
The ability of  organic chemicals to cause health effects varies greatly, from those 
that are highly toxic, to those with no “known” health effect. As with other pollutants, 
the extent and nature of the health effect will depend on many factors including level 
of  exposure and  length  of  time  exposed.  Eye and  respiratory  tract  irritation, 
headaches,  dizziness,  visual  disorders, and memory impairment  are among the 
immediate symptoms that some people have experienced soon after exposure to 
some  organics.   At  present,  the  health  impact  of  the  typical  level  of  organic 
compounds found in homes in under research.  However, many organic compounds 
found in household products are known to cause cancer in animals; and some are 
suspected of causing, or are known to cause, cancer in humans.

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

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

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

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

Keep exposure to benzene to a minimum.  Benzene is a known human carcinogen. 
The main indoor sources of this chemical are environmental tobacco smoke, stored 
fuels  and paint  supplies, and automobile emissions in  attached garages.  Actions 
that will  reduce benzene exposure include eliminating smoking within the home, 
providing for maximum ventilation during painting, and discarding paint supplies and 
special fuels that will not be used immediately.  Better yet, do not purchase or use 
paints or other items that contain benzene.

Keep exposure to perchloroethylene emissions from newly dry-cleaned materials to 
a minimum. Perchloroethylene is the chemical most widely used in dry cleaning. In 
laboratory studies, it has been shown to cause cancer in animals. Recent studies 
indicate that people breathe low levels of this chemical both in homes where dry-
cleaned goods are stored and as they  wear  dry-cleaned clothing.  Dry cleaners 
recapture the perchloroethylene during the dry-cleaning process so they can save 
money by re-using it, and they remove more of the chemical during the pressing and 
finishing  processes.  Some  dry  cleaners,  however,  do  not  remove  as  much 
perchloroethylene  as  possible  all  of  the  time.  Taking  steps  to  minimize  your 
exposure to this chemical is prudent.  If dry-cleaned goods have a strong chemical 
odor  when you pick them up, do not  accept  them until  they  have been properly 
dried.  If  goods with a chemical  odor  are returned to you on subsequent  visits, 
change dry cleaners.

❖❖

12



Indoor Air Pollution
A Toxic and Hidden Threat to the Safety of Our Homes 

Pesticides
According to a recent EPA survey, 75 percent of U.S. households used at least one 
pesticide product  indoors  during  the past  year.  Products  used  most  often  are 
insecticides  and disinfectants.  Another  study  suggests  that  80  percent  of  most 
people's exposure to pesticides occurs indoors and that measurable levels of up to a 
dozen pesticides have been found in the air inside homes. The amount of pesticides 
found in homes appears to be greater than can be explained by recent pesticide use 
in those households; other possible sources include contaminated soil or dust that 
floats or  is  tracked in  from outside,  stored pesticide containers,  and household 
surfaces that collect and then release the pesticides. Pesticides used in and around 
the home include products to  control insects (insecticides), termites (termiticides), 
rodents  (rodenticides), fungi  (fungicides),  and microbes  (disinfectants).   They are 
sold as sprays, liquids, sticks, powders, crystals, balls, and foggers.

In 1990,  the American Association of Poison Control Centers reported that some 
79,000  children  were  involved  in  common  household  pesticide  poisonings  or 
exposures. In households with children under five years old, almost one-half stored 
at least one pesticide product within reach of children.  The EPA registers pesticides 
for use and requires manufacturers to put information on the label about when and 
how  to  use  the  pesticide.  It  is  important  to  remember  that  the  "-cide"  in 
pesticides means "to kill." These products can be dangerous if not used properly.

In addition to the active ingredient, pesticides are also made up of ingredients that 
are used  to carry  the  active agent.  These carrier  agents are called  "inerts"  in 
pesticides because they are not toxic to the targeted pest; nevertheless, some inerts 
are capable of causing health problems in humans.

Pesticides Health Risks 
Both the active and inert ingredients in pesticides can often be organic compounds; 
therefore, both could add to the levels of volatile airborne organics (VOC's) inside 
homes. Both types of ingredients can cause serious health effects, however, there is 
still  no enough definitive evidence to determine in  a court of  law  what  level  of 
pesticide concentrations are necessary to produce these effects.  

Exposure  to  high  levels  of  cyclodiene  pesticides,  commonly  associated  with 
misapplication,  has  produced various symptoms,  including headaches,  dizziness, 
muscle twitching, weakness, tingling sensations, and nausea. In addition, the EPA is 
concerned that  cyclodienes  might cause long-term damage to the liver  and the 
central nervous system, as well as an increased risk of cancer.

There is no further sale or commercial use permitted for the following cyclodiene or 
related pesticides: chlordane, aldrin, dieldrin, and heptachlor. The only exception is 
the use of heptachlor by utility companies to control fire ants in underground cable 
boxes.
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Reducing Exposure to Pesticides in Your Home
Unless you have had special training and are certified, never use a pesticide that is 
restricted to use by state-certified pest control operators. Such pesticides are simply 
too dangerous  for  application by a non-certified person. Use only  the pesticides 
approved for use by the general  public  and then only in  recommended amounts; 
increasing the amount does not  offer more protection against pests and can be 
harmful to you and your plants and pets.

Ventilate the area well after pesticide use.  Mix or dilute pesticides outdoors or in a 
well-ventilated area and only  in the amounts that  will be immediately needed. If 
possible, take plants outside when applying pesticides to them.

Better yet, investigate and use non-chemical methods of pest control.

Use Non-Chemical Methods of Pest Control  
Since pesticides can be found far from the site of their original  application,  it is 
prudent  to  reduce the  use of  chemical  pesticides  outdoors  as  well  as  indoors. 
Depending on the site and pest to be controlled, one or more of the following steps 
can be effective: use of biological pesticides, such as Bacillus Thuringiensis, for the 
control of gypsy moths; selection of disease-resistant plants; and frequent washing 
of indoor plants and pets. Termite damage can be reduced or prevented by making 
certain that wooden building materials do not come into direct contact with the soil 
and by storing firewood away from the home. 

By appropriately  fertilizing,  watering,  and aerating lawns, the need for  chemical 
pesticide treatments of  lawns can be dramatically  reduced.  Note: the dangerous 
chemicals  and  perfecting  good  potable  water  used  on  American  lawns  an 
environmental disaster.  Do yourself and the environment a favor and turn your front 
yard into a vegetable garden.
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If you Absolutely must use a Pest Control Company
Ask for an inspection of your home and get a written control program for evaluation 
and copies of Material  Safety Data Sheets (MSDS) for the chemicals to be used 
BEFORE you sign a contract. The control program should list  specific  names of 
pests to be controlled and chemicals to be used; it should also reflect any of your 
safety concerns.  Note: After reading these MSDS's you'll probably want to opt for a 
safer solution to your pest problem.

Moth Repellents and Toxic “Air Fresheners”
One pesticide often found in the home is paradichlorobenzene, a commonly used 
active ingredient  in  moth repellents.  This chemical is known to cause cancer  in 
animals, but some uncertainty exists over the effects of long-term human exposure 
to  paradichlorobenzene.  The  EPA  requires  that  products  containing 
paradichlorobenzene bear warnings such as "avoid breathing vapors" to warn users 
of  potential  toxic  effects.  Items  to  be  protected  against  moths  with 
paradichlorobenzene,  should be placed in  trunks or  other  containers that  can be 
stored in areas that are separately ventilated from the home,  such as attics and 
detached garages. Paradichlorobenzene is also the key active ingredient  in 
many air  fresheners. In  fact,  some labels for  moth repellents recommend that 
these same toxic products be used as air fresheners or deodorants!  

❖❖

PBDE's 
PBDE's (Polybrominated Diphenyl Ethers) are man-made chemicals that are often 
added to foam padding, plastics or fabrics so they won't catch on fire or burn as 
easily  if  they  are  exposed  to  flame or  high  heat.  These flame  retardants  are 
unavoidable in a modern home  and can be found in computer plastics, toys, food 
packaging, upholstered furniture, clothing, appliances and other products. They do 
not break down quickly and remain in the environment for a long time.

PBDE in Our Homes
Current research indicates four main routes of PBDE exposure in our homes: foods, 
indoor air,  household dust, and direct oral contact with plastics.  Levels of PBDE's 
are 20 to 50 times higher in the air inside many homes than in outside air. PBDE's 
are  also  found in  dust  samples  from  homes  and  other  buildings.  House dust 
samples collected from U.S. homes are five to 50 times higher in PBDE's than those 
collected from homes and buildings in Europe. The higher levels found in the US are 
due to the greater use of plastics which contain them.

Health Effects
Like the early days of tobacco, he health effects of PBDE's have not been studied 
extensively in  humans.  However, the results in  animal  studies  are troubling and 
PBDE exposure before and after birth has been shown to cause problems with brain 
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development.  These  studies  observed  problems  with  learning,  memory  and 
behavior. They also show that  exposure to PBDE's during early development  can 
decrease thyroid hormone levels, affect reproduction, and reduce immune system 
performance. These effects are observed mainly in  studies  with penta forms of 
PBDE's. Similar toxic effects are seen with octa and deca forms of PBDE's, but to a 
lesser degree. Without additional research, it is currently not certain whether PBDE's 
can cause cancer in humans.

Limiting exposure to PBDE's
It  is  especially  important for  women of childbearing age to limit their exposure to 
PBDE's and other harmful  chemicals. The most critical  period of exposure to any 
toxic chemical is during development in the womb and in infancy.  

Items found in your home that may contain PBDE's are numerous and unavoidable:
    

• Televisions
• Cell phones
• Fax machines
• Audio and video 

equipment
• Computers
• Printers
• Scanners
• Photocopiers
• Remote controls
• Lamp sockets

• Hairdryers
• Fans
• Upholstered sofas
• Upholstered chairs
• Polyurethane foam
• Mattresses
• Curtains
• Drapes
• Carpet padding
• Ovens and stoves
• Stove hoods

• Refrigerators
• Dishwashers
• Washing machines
• Clothes dryer
• Microwaves
• Toasters
• Coffee makers
• Water heaters
• Wires and cables
• Circuit breakers
• Electrical outlets

The best course of action is to aggressively start to eliminate plastic  products from 
your home and from your child's arsenal of toys.   PBDE's are just one more reason 
to install a whole house ventilation system in your home.

❖❖ 

Radon
The most common source of  indoor radon is uranium in the soil or rock on which 
homes are built. As uranium naturally breaks down, it releases radon gas which is a 
colorless,  odorless,  radioactive  gas.  Radon gas  enters  homes  through wooden 
floors  over crawl  spaces,  cracks in  concrete walls  and floors,  floor  drains,  and 
sumps. When radon becomes  trapped in  buildings and concentrations  build  up 
indoors, exposure to radon becomes a concern.

Any home may have a radon problem. This means new and old homes, well-sealed 
and drafty homes, and homes with or without basements.  The following map shows 
the areas in the U.S. with the highest concentrations of radon.

16



Indoor Air Pollution
A Toxic and Hidden Threat to the Safety of Our Homes 

Figure __. Map of U.S. Radon Zones

● Zone 1 has the highest potential for radon exposure

● Zone 2 has moderate potential for exposure

● Zone 3 has relatively low potential for exposure.

If you think you might live in either zones 1 or 2, you should have your home tested 
for potentially dangerous levels of radon.

Health Effects of Radon
The predominant health effect associated with exposure to elevated levels of radon 
is lung cancer. Research suggests that swallowing water with high radon levels may 
pose risks, too,  although these are believed to be much lower  than those from 
breathing air  containing radon.  Major  health organizations  (like the  Centers  for 
Disease Control and Prevention,  the American Lung Association (ALA),  and the 
American Medical Association) agree with estimates that radon causes thousands of 
preventable lung cancer deaths each year. EPA estimates that radon causes about 
14,000 deaths per year in the United States--however, this number could range from 
7,000 to 30,000 deaths per year. If you smoke and your home has high radon levels, 
your risk of lung cancer is much higher. 

Reducing Exposure to Radon in Homes 
You can't see radon, but it's not hard to find out if you have a radon problem in your 
home. Testing is easy and should only take a little  of your time. There are many 
kinds of inexpensive, do-it-yourself radon test kits you can get through the mail and 
in  hardware stores and other retail outlets. EPA recommends that consumers use 
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test kits that are state-certified or have met the requirements of some national radon 
proficiency program. You can also hire a trained contractor to do the testing for you. 
The  EPA also  provides  an excellent  guide  on  methods  to  vent  radon  in  new 
construction.

❖❖

Biological Contaminants
Biological contaminants include bacteria, molds, mildew, viruses, animal dander and 
cat saliva, house dust mites, cockroaches, and pollen. There are many sources of 
these pollutants. Pollens originate from plants;  viruses are transmitted by people 
and animals; bacteria are carried by people, animals, and soil and plant debris; and 
household pets are sources of saliva and animal dander. The protein in urine from 
rats  and  mice  is  a  potent  allergen.  When  it  dries,  it  can become  airborne. 
Contaminated central air handling systems can become breeding grounds for mold, 
mildew, and other sources of biological contaminants and can then distribute these 
contaminants through the home. 

By controlling the relative humidity level in a home, the growth of some sources of 
biologicals  can be minimized.  A relative humidity  of  30-50 percent  is  generally 
recommended  for  homes.  Standing  water,  water-damaged  materials,  or  wet 
surfaces also serve as a breeding ground for molds, mildews, bacteria, and insects. 
House dust mites, the source of one of the most powerful biological allergens, grow 
in damp, warm environments.

Health Effects of Biological Contaminants
Some biological  contaminants trigger allergic reactions, including hypersensitivity 
pneumonitis, allergic rhinitis, and some types of asthma. Infectious illnesses, such 
as influenza, measles, and chicken pox are transmitted through the air. Molds and 
mildews release disease-causing toxins. Symptoms of  health problems caused by 
biological pollutants include sneezing, watery eyes, coughing, shortness of breath, 
dizziness, lethargy, fever, and digestive problems. Allergic reactions occur only after 
repeated exposure to a specific  biological  allergen.  However,  that  reaction may 
occur  immediately upon re-exposure or  after multiple  exposures over  time.  As a 
result, people who have noticed only mild allergic reactions, or no reactions at all, 
may suddenly find themselves very sensitive to particular allergens.

Some diseases, like humidifier fever, are associated with exposure to toxins from 
microorganisms that can grow in home heating and cooling systems and humidifiers. 
Children, elderly people, and people with breathing problems, allergies, and lung 
diseases  are particularly susceptible to  disease-causing biological  agents  in  the 
indoor air.
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Reducing Exposure to Biological Contaminants
The best way  to reduce exposure is to  control  high levels  of moisture that  can 
provide a breeding ground for biological contamination.   Internal sources can be 
controlled by mechanically venting moisture laden air from your bath, laundry, and 
kitchen to the outside.  Since moisture can actually permeate through a concrete or 
masonry foundation wall or slab on grade, it's important that the ground around your 
house slope away from your home by at least 1/4” per foot and that the water from 
downspouts be diverted at least six feet from your home.

❖❖

Formaldehyde
Formaldehyde is chemical widely used by industry to manufacture building materials 
and  numerous  household  products.   It  is  also a by-product  of  combustion and 
certain other natural processes. 

Sources  of  formaldehyde  in  the  home  include  building  materials,  smoking, 
household products,  and the use of  unvented,  fuel-burning appliances, like gas 
stoves or kerosene space heaters. Formaldehyde, by itself  or in combination with 
other  chemicals,  serves  a number  of  purposes  in  manufactured products.  For 
example, it is used to add permanent-press qualities to clothing and draperies, as a 
component  of  glues  and adhesives, and as a preservative in  some paints and 
coating products.

In  homes, the most significant sources of  formaldehyde are likely to be pressed 
wood  products  made  using adhesives  that  contain urea-formaldehyde  (UF)  or 
phenol-formaldehyde (PF)  resins.  Pressed wood products  made for  indoor  use 
include: softwood plywood (used for flooring and sheathing); particleboard (used as 
subflooring and shelving and in cabinetry and furniture); hardwood plywood paneling 
(used for decorative wall covering and used in cabinets and furniture); and medium 
density fiberboard (used for drawer fronts, cabinets,  and furniture tops). Medium 
density fiberboard (MDF) contains a higher resin-to-wood ratio  than any other UF 
pressed  wood  product  and  is  generally  recognized  as  being  the  highest 
formaldehyde-emitting pressed wood product.

Other  pressed wood products,  such as  softwood plywood and flake or  oriented 
strand board (OSB), are produced for exterior construction use and contain the dark, 
or  red/black-colored phenol-formaldehyde (PF)  resin.  Although  formaldehyde  is 
present in both types of resins, pressed woods that contain PF resin generally  emit 
formaldehyde at considerably lower rates than those containing UF resin.  These 
products are also manufactured with PMDI binders which are formaldehyde free.  
FSC  (Forest  Stewardship  Council)  Certified  Formaldehyde  free  OSB  and 
Formaldehyde free MDF and particleboard are now readily available on the market.
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Health Effects of Formaldehyde
Formaldehyde, a colorless, pungent-smelling gas, can cause watery eyes, burning 
sensations in  the eyes  and throat,  nausea,  and difficulty in  breathing  in  some 
humans  exposed  at  elevated  levels  (above  0.1  parts  per  million).  High 
concentrations may trigger attacks in  people with asthma.  There is evidence that 
some people can develop a sensitivity  to formaldehyde. It has also been shown to 
cause cancer in animals and may cause cancer in humans.

Reducing Exposure to Formaldehyde in Homes
Ask about the formaldehyde content of pressed wood products, including building 
materials, cabinetry, and furniture before you purchase them.

❖❖

Carpet – Wall to Wall VOC's?
New carpet can be a source of chemical emissions. In addition to the carpet, the 
padding and adhesives all emit volatile organic compounds (VOC's). Some people 
report  symptoms  such as upper  respiratory  irritations,  headaches,  skin rashes, 
shortness of breath or cough,  and fatigue,  which they associate with new carpet 
installation.

The new carpet odor that people usually smell is a VOC called 4-phenylcyclohexene 
(4-PCH), which is a byproduct of the latex binder used to secure the "tufted" fibers to 
the backing.  4-PCH can linger after installation for up to a week, exposing the 
homeowner to the pungent odor.

By  installing  low-VOC  carpets,  a  homeowner  can  create  a  healthier  living 
environment, and still enjoy the comfort of carpet.

Reducing or Eliminating Your Exposure 
For health reasons, I usually don't recommend using carpet, but if you must here are 
a few thoughts to consider when choosing and installing carpets:

➢ Check the label  on the carpet  to  make sure it's  been tested by the 
Carpet and Rug Institute's (CRI) Indoor Air Quality testing program. An 
icon with "CRI" inside a small green house will verify that the product 
has been tested, and passed the CRI's standards for low emissions. 
(To learn more about the program, visit the Carpet and Rug Institute 
website)

➢ Air out the carpet before installing. Often your carpet supplier can do 
this for you before it's delivered to the job site.

➢ Avoid carpet pads that use styrenebutadiene rubber.   Use felt padding 
instead.
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➢ If installation requires gluing down the carpet, use low-emitting, non-
solvent based adhesives.

➢ Use a natural fiber carpet like wool.

❖❖

Gas Stoves, Furnaces, Wood Stoves, and Fireplaces
The  major  pollutants  released  from  these  combustion  appliances  are  carbon 
monoxide,  nitrogen dioxide,  and particles of combustion.  Combustion gases and 
particles  also  come  from  chimneys  and  flues  that  are  improperly  installed  or 
maintained and cracked furnace heat exchangers. Pollutants  from fireplaces and 
wood stoves without a dedicated outdoor air supply can be "back-drafted" from the 
chimney into the living space, particularly in weatherized “tight” homes.

Adverse Health Effects 
Carbon monoxide (CO) is a colorless, odorless gas that interferes with the delivery 
of  oxygen  throughout  the  body.  At  high  concentrations  it  can  cause 
unconsciousness and death. Lower concentrations can cause a range of symptoms 
from headaches,  dizziness, weakness, nausea,  confusion,  and disorientation,  to 
fatigue in  healthy people  and episodes  of  increased  chest  pain  in  people  with 
chronic heart disease. The symptoms of carbon monoxide poisoning are sometimes 
confused with the flu or food poisoning. Fetuses, infants, elderly people, and people 
with anemia or  with a history of  heart  or  respiratory disease can be especially 
sensitive to carbon monoxide exposures.

Nitrogen  dioxide (NO2)  is  a  colorless,  oderless  gas  that  irritates  the  mucous 
membranes  in  the eye,  nose,  and  throat  and  causes  shortness  of  breath after 
exposure  to high  concentrations.  There  is  evidence that  high concentrations  or 
continued exposure to low levels of nitrogen dioxide increases the risk of respiratory 
infection; there is  also evidence from animal studies that  repeated exposures  to 
elevated nitrogen dioxide levels may lead, or contribute, to the development of lung 
disease such as emphysema.  People at  particular risk from exposure to nitrogen 
dioxide include children and individuals with asthma and other respiratory diseases. 
Particles, released when fuels are incompletely burned, can lodge in the lungs and 
irritate  or  damage  lung  tissue.  A  number  of  pollutants,  including  radon  and 
benzo(a)pyrene, both of which can cause cancer, attach to small particles that are 
inhaled and then carried deep into the lung.

Reducing Exposure to Combustion Products in your Home
Using a stove hood with a fan vented to the outdoors greatly reduces exposure to 
pollutants  during  cooking.  Improper  burner  adjustment,  often  indicated  by  a 
persistent yellow-tipped flame, causes increased pollutant emissions. Ask your gas 
company to adjust the burner so that the flame tip is blue. If you purchase a new gas 
stove or range, buy one with pilotless ignition because it does not have a pilot light 
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that burns continuously. Never use a gas stove to heat your home. 

Keep wood stove and fireplace emissions to a minimum. Choose properly sized new 
stoves and fireplaces that are certified as meeting EPA emission standards and are 
ducted for outside combustion air.   New high efficiency fireplaces  are nearly as 
efficient (>70%) and built with many of the same features as wood stoves.  Some 
designs are essentially forced air wood furnaces and can be ducted and easily heat 
a 3,000 SF home.  Make certain that doors in old wood stoves are tight-fitting. Use 
aged or cured (dried) wood only and follow the manufacturer's directions for starting, 
stoking, and putting out fires. Chemicals are used in pressure-treated wood that can 
out  gas, pressure treated wood or scrap wood that has been painted, sealed, or 
stained should never be burned indoors. 

Have  central  air  handling  systems,  including  furnaces,  flues,  and  chimneys, 
inspected annually and promptly repair cracks or damaged parts.  Blocked, leaking, 
or damaged chimneys or flues can release harmful combustion gases and particles 
and potentially fatal concentrations of  carbon monoxide.  Strictly  follow all service 
and maintenance procedures recommended by the manufacturer,  including those 
that tell you how frequently to change the filter.  If manufacturer's instructions are not 
readily  available,  change filters once every month during periods  of  use.  Proper 
maintenance is important even for new furnaces because they can corrode and leak 
combustion gases, including carbon monoxide.

❖❖

Summary
Toxic chemicals are pervasive and unavoidable in even the greenest modern home. 
Many of the chemicals described in this chapter do not have a definitive causal link 
to cancer in humans, but the sad fact is  that  companies spend millions of dollars 
“defending” their products against claims of potential health risks and it may take 
decades  before  warning  labels  are  required  for  even  the  most  egregious  of 
products.  The only way to protect your home is to assume the worst and provide 
adequate ventilation at all times.  I  highly recommend the use of  Energy or  Heat 
Recovery Ventilators (ERV/HRV) as a way to assure healthy indoor air quality.  This 
does not mean that you can't open windows, in fact  that is recommended during 
periods of good weather.  I just means that you will always be assured of good air 
quality regardless of the weather conditions.  A ERV/HRV is also a necessity after 
you've plugged  the air  leaks  in  your  home and can no longer  rely  on “drafty” 
construction to ventilate your home.  They are a critical component of any “energy 
efficient” home.

❖❖❖

22

http://www.toolbase.org/Technology-Inventory/HVAC/energy-recovery-ventilators
http://www.toolbase.org/Technology-Inventory/HVAC/energy-recovery-ventilators


Indoor Air Pollution
A Toxic and Hidden Threat to the Safety of Our Homes 

About the Author

John Van Doren is an architect and engineer by training and practiced architecture 
in California during the early energy crisis days of the 1970's.  In the early 1980's he 
made a career  change  and  spent  over  two decades  leading  turnarounds  and 
startups  in  the  manufacturing  sector.   Burned-out  and  discouraged  by  the 
outsourcing and downsizing of corporate America, he returned to architecture and 
began writing a handbook on sustainable home design.   In the process of writing 
that “handbook” he began to question the direction of the “green building movement” 
and determined that  there was a vast difference between what  we accepted as 
“green”  and what  was truly sustainable.   He would eventually  conclude that  the 
imminent peaking and global  decline in  production of  oil,  natural  gas, coal,  and 
uranium would render much of what we do in “green building” is nothing more than 
rearranging the deck chairs on the Titanic.

From the ashes of his original handbook, Chill in the Living Room would be born. 
This book explores the historical  forces,  policies, economic theory,  and technical 
advances  that  gave form to our  residential  built  environment.   It  describes the 
fragile, uncertain, and dependent  systems that homeowner's innocently rely on for 
electricity, natural gas, and water.  In the end, it gives homeowners practical real-
world  strategies  for  converting  their  homes  into  some  semblance  of  energy 
efficiency in  preparation for  a painful  post  peak transition to a more sustainable 
future. 

John has also written a series of “H  ow To  ” books aimed at  improving the energy 
efficiency and sustainability of America's existing housing stock.  

 Plugging the Energy Leaks in Your Home
Avoiding an Energy Loss "Death of a Thousand Cuts"

 How to Buy a Solar Hot Water System
Helping America to play Catch-up with Slovenia

 The Gift of Water
Sustainable Water Strategies for Your Home

 A Window on Energy Loss
Window and Door Energy Saving Strategies

John also authors the Sustainable Home Blog and designs energy efficient homes. 
He lives with his wife Debi, his dog Buddy, and two horses at 9,000 feet  in  the 
Colorado Rocky Mountains.

❖❖❖

23

http://sunhomedesign.wordpress.com/
http://sunhomedesign.wordpress.com/
http://sunhomedesign.wordpress.com/
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-a-post-peak-world.com/
http://www.dwelling-in-a-post-peak-world.com/
http://www.dwelling-in-a-post-peak-world.com/

	Chapter 1   Indoor Air Pollution  
	Chapter 2   Ventilation
	Chapter 3   Common Sources and Types of Indoor Air Pollution in Your Home 

