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BREATHING EASY - A Resource Guide to 'Clean' Housing

SECOND DRAFT

INTRODUCTION

This guide is about 'clean' housing - how to create an indoor environment
with relatively low levels of contaminants. We spend about ninety percent
of our time indoors, the majority of this in the home. The need for 'clean'
housing, then, is clear. Unfortunately, the modern home is full of agents
that can be hazardous to our health. Those agents range from minor irritants
like dust and dander, to major irritants like the chemical vapours emitted by
modern building materials and furnishings.

Of course, not everyone is affected by these agents, or affected in the same
way. Potential effects cover a spectrum from minor irritation of the eyes,
nose and throat to serious health problems such as emphysema. For this
guide, we have considered peoples' needs according to three levels of
concern:

1. Comfort and Prevention: This is the largest group, and includes people
who presently have no known reaction to low levels of contaminants.
For this group, the aim will be to improve the comfort of the home and
to prevent potential health problems from occurring.

2. Known Health Issue: This group includes people with known
sensitivities, or people who are at elevated risk. Included under known
sensitivities are allergies, respiratory ailments, and chemical
sensitivities. People with elevated risk are those who spend a lot of time
in the home and include children, women, and the elderly and infIrm.
For this group the aim will be to alter the home to mitigate the effects of
any known sensitivities and to avert risk.

3. Serious Health Problem: This is that small group of the population
(estimated at up to six percent) who are sensitive to numerous agents
and who react adversely to extremely low levels of exposure. For this
group, the aim will be to create an exceptional home environment - a
sanctuary from exposure levels met with elsewhere.

This booklet prQvides guidance on how to create 'clean' housing for people
in anyone of the three groups. Inside you'll fInd an overview of the issues,
a 'road map' of what's involved in improving housing to suit your
particular health requirements, tools to help you develop a personal action
plan, and resources for further information.
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impaired lung function / shortness of
breath
impaired vision and coordination
influenza
learning impairment
liver and kidney damage
loss of bone calcium
nervous system depression
nosebleeds
pneumonia
rashes
respiratory distress
respiratory infection
sinus congestion

PRIMER: HOUSES AND HEALTH

Traditionally, we think of a house as shelter from the elements. Modern
houses, however, are environments unto themselves. There is an
atmosphere (complete with a mixture of gases different from that found
outdoors). Heating and air conditioning systems modulate the climate.
Artificial lights create day and night.

Like the outdoors, this indoor environment possesses some dangers that we
are exposed to in several ways. There are contaminants in the air we breath
(inhalation), the water and food we consume (ingestion), and the materials
and furnishings we come in contact with (touch). In addition, we are
exposed passively to any radiation source in our presence, such as lights
and electrical appliances.

BOX: list ofhealth conditions
related to indoor air quality

allergic rhinitis
anemia
asthma
asbestosis
cancer
cardiovascular stress
coughing
digestive problems
dizziness
dry, chapped or irritated skin
emphysema
eye, nose and throat irritation
fatigue
headaches
Indirect Health Effects: increased susceptibility to disease from other
causes, aggravation of existing disease, sensitization to the same and other
environmental agents, addition to total stress load.

Inhalation is, the main avenue of exposure. As such, this guide has focused
on improved air quality - by reducing levels of airborne agents - as the
major strategy for creating a 'clean' house. Those airborne contaminants
include gases, particulates and biologicals.

1. Gases can originate from numerous sources, including:

gases released by occupant activity (body odour, carbon dioxide
[C02], cigarette smoke);
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combustion gases generated by the burning of fossil fuels in gas
furnaces, frreplaces, hot water heaters, woodstoves and oil furnaces;
gases released by building materials, furniture, carpets, floor
coverings, paints, and caulking, as they age; and
other gases, such as ammonia from cleaning products, chlorine from
bleach, pesticides, vapours from personal care products and ozone
produced by some electrical equipment.

2. Particulates may originate from a variety of sources including dust
and soils, combustion processes and cigarette smoke as well as building
materials and furnishings such as concrete, lead paint, insulation or
carpets and draperies.

3. Biological contaminants can originate from outdoors or within the
home. They include spores of fungi (moulds), dust mites, pollen,
animal dander and bacteria.

It's important to note that these agents act and interact with each other. That
is, two or more substances can combine to produce an even more dangerous
agent.

It's also important to understand that these agents act and interact with
certain components that make up your house - in particular, the building
envelope, the mechanical systems (heating, cooling and ventilation), and
you, the occupant. For example, the simple act of drying clothes indoors
contributes to the moisture loading of the house. If the building envelope is
too tight, excessive moisture can lead to the formation of moulds and
mildews. Or, take the mechanical systems. A mechanical system, not in
tune with the size and structure of the house, or improperly operated by the
occupants, can actually add combustion gases and particulates to the air
stream rather than improve indoor air quality.

Finally, the house indoor environment is in turn affected by the
characteristics and quality of the local outdoor air, i.e., pollution levels,
temperature, and humidity.

The relationship between your house and your health, then, is a complex
one. Adjusting your house to suit your health concerns is not like turning up
the thermostat to get more heat. Creating clean housing means paying
attention to the interplay of a variety of factors - the many agents in the
home and how they interact, how the house operates as a system, how the
outdoor environment affects the indoor environment, plus your own health
- to develop a strategy that will suit your needs and the circumstances of
your home. This guide will help you do just that.
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DECISION MAKING

Before you can begin to improve your home from a health point of view
you will need to decide what to do and how to go about the work. This
section will provide you with an overview of the six basic steps involved in
creating and implementing a 'clean housing' strategy.

DIAGRAM: the six steps

Step 1: Taking Stock

The information collected in this first step will lay the foundation for all
your subsequent work. The worksheets will help you to assess the primary
health concerns in your household, and to identify the components of the
house that may be contributing to any comfort or health problems.

Note: These worksheets are not diagnostic tools. They do not relate
symptoms to health effects or identify conditions such as allergies or
chemical sensitivities. At all times it is assumed that ifyou are experiencing
adverse health effects, you have obtained a diagnosis from a physician who
understands how the environment can affect your health.

Step 2: Identifying Options

Options for creating a 'clean' house are grouped in three categories
according to the level of effort involved: Immediate Measures, that are no
cost, lost-cost activities; Intermediate Measures, that take more time and
expense; and Major Renovations, that involve substantial changes to the
house. The worksheets provided for this step will help you identify the
number and range of measures that you should consider undertaking.

Step 3: Setting Priorities

In this step you will put the information from Step 1 and 2 together to
develop a Personal Action Plan. The worksheets will help you identify the
issues and areas you should deal with first. In general, the guide
recommends matching the level of work to the level of concern as well as to
available financing.

Step 4: Taking Action

After decidingwhat to do, you will need to decide how and who will
perform the work. The information provided here will help you find the
right contractor or architect.
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Step 5: Gathering Feedback

With most home improvements, appearance and comfort are the indicators
of whether the job was successful. With 'clean' housing improvements,
your health and well-being are the indicators of success. This step will
require careful observation on your part to determine if you have succeeded
in improving your personal environment. The information provided here
will help you to set up a journal in order to keep proper track of any
changes.

Step 6: Making Adjustments

If the actual results don't match the desired results, you will need to correct
improper work or return to step one and start over, identifying new agents,
setting new priorities and undertaking additional actions.
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STEP 1: TAKING STOCK

The worksheets provided in this section will help you determine your
particular health needs, the location of possible agents within the home, and
the nature of possible agents outside your home. Each worksheet builds on
the worksheet that follows to help you create an effective plan of action. For
example, understanding your health needs gives you a more focused idea of
how to examine your household for potential problem areas and issues.

Your Health Needs

There are two major categories to the Health Worksheet; a Family Profile
and a Health Issues Chart. First, complete the Family Profile filling in the
names and ages of family members and the percentage of time spent at
home. This will help to identify those family members with elevated risk
due to extreme youth or age, or the amount of time they spend in the home.

Second, complete the Health Issue Chart. Three types of health condition
are listed; Infections or Respiratory Illness, Allergies and Chemical
Sensitivity. Under the appropriate heading fill in the specific condition e.g.,
asthma, or symptoms, e.g., sinus irritation, experienced by one or more
family members. Note the number of family members affected. This is
important not only to help diagnose potential sources, but in helping to
clarify your priorities.

Under 'Degree of Concern', mark A, B, or C. Level A - Slight, means you
are concerned about avoiding certain substances in the home simply as a
comfort or preventative measure. Level B - Moderate, means there may be a
known health condition such as asthma or allergies or there may be family
members who are at greater risk because of age or infirmity. Level C
Serious, means there may be a serious health concern such as a family
member with multiple chemical sensitivities, or with severe chronic
respiratory illness. Finally, if you know the source of the problem or the
agents that cause special problems for your family members note that as
well.

SIDE BAR STORY: The difference between an allergy and a sensitivity: An
allergy is a specific sensitivity reaction involving the immune system.
Allergy reactions are mediated by Immunoglobulin E (lgE), a type of
antibody produced in response to an allergen. Other sensitivities differ from
true allergic reactions since IgE is not involved.

Many symptoms may be attributable to acute illness or disease as well as to
allergic or chemical sensitivity. Ifyou are experiencing symptoms but the
cause is not known, seek medical advice before proceeding further.
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Ifyour condition has been diagnosed as related to environmental effects but
the agent is not known, your physician may arrange a number ofclinical
tests to help identify the agents. However, there are hundreds ofsubstances
in the average home and specific tests have not been developedfor each of
them.

WORKSHEET: Health Priorities

Family Profile

Individual Age % of Time
Spent at Home

Health Issue
and Symptoms

# Family
Members
Affected

Degree of
Concern

Known
Agents
Irritants

Location
in the
Home

INFECTION/RESPIRATORY
ILLNESS

ALLERGIES

CHEMICAL SENSITIVITY

'Clean' Housing DRAFT - 7- 6/8/92



Evaluating Your Present Housing

Once you have identified your Personal Health Priorities, you will need to
gain a thorough knowledge of your home in order to determine if the house
location is a contributing factor and to identify house components that are a
health concern. The Worksheets which follow will help you to carry out a
thorough inspection of your home - from a health point of view! Two
Worksheets are provided, one for the House Location and History and the
other for a Room by Room Audit of the house interior.

LOCATION AND HISTORY
The first Worksheet will help you to examine the House Location and
History. The reference list on the lefthand side of the Worksheet notes many
aspects of house location and history which can have a bearing on indoor air
quality and health. Using the reference list as a guide, make note of any
aspects of your house location which may be problematic. You may rely on
your own knowledge of the immediate neighbourhood for most of the
information but a map of the city or district will also be helpful in locating
major pollution sources which are 'upwind' of your home.

Historical information about the house is also helpful in identifying problem
sources. If you are relatively new to the neighbourhood and don't know the
history of your home, contact the former owners or talk to some of the long
term residents on the street. They may be able to tell you whether the
previous owner routinely used pesticides or herbicides or whether the house
ever experienced a fire.

ROOM BY ROOM
This second Worksheet will be the basis of your Room-by-room house
inspection. Before starting the inspection, review the Health Worksheet.
and the major health concerns you identified. These are the issues to
concentrate on in the house audit. Where the agent is known, your audit can
quickly zero in on the most likely sources of that agent in the home. Where
the agent is not known, your own observations will play an important part
in determining if your health problem is 'house related' and in identifying
particular substances that cause difficulty. For example, are your symptoms
associated with the occurrence of particular odours? Are they worse in
certain areas of the house? Answering these questions first will help you to
focus the audit on the most likely sources of the problem.

The Worksheet provides a breakdown of the most common sources of
indoor air quality problems, and where they are typically found in the home.

There are two columns for each room in the house. One column indicates
whether the agent is typically found in the room. The other column is blank
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for you to fill in the results of your audit. Photocopy all the pages of the
Worksheet then begin your audit in the basement, and work through the
house in an organized fashion, ending with the attic. For each room you
will consider three things: Lifestyle and Maintenance issues, Furnishings
and Appliances, and Building Components and Systems.

Using the reference sheet as a guide, examine the room first for Lifestyle
items which could contribute to poor indoor air quality. You should look at
how the room is used, what you and your family do there, what equipment
and products are typically used or stored there. Next, look at the
Furnishings and fixtures. This includes anything you would normally
take with you if you were moving, for example, appliances, furniture, loose
carpets and drapes. Finally, study the Building components and
systems. This includes the structural elements of the house such as the
foundation and framing materials, the heating and ventilation system and
interior finishes such as wallpaper, paints, floor coverings and carpets.

The full inspection will take several hours. If you don't have time to
complete it in one session, complete a room or area of the house before you
leave off. Be thorough; look at everything, look behind, beyond and inside.
Make sure you've completed each section of the audit before moving on to
the next.

Before you begin the inspection, assemble the following tools: a clipboard
with a separate audit sheet for each room, a flashlight, and a face mask. You
should wear comfortable, old clothes as you may find yourself crawling
around some dusty places. Long sleeves and gloves are recommended to
avoid skin contact with irritating substances. Caution is advised when
inspecting any area of the home that is a likely location for harmful
substances such as lead dust, asbestos or mould. Try to disturb the area as
little as possible so as not to generate high concentrations of airborne
particles.

To carry out the inspection you will need to look at your home in a new
light. It may be helpful to recruit a friend to assist you. They may notice
items that you might miss because of your long association with the home.
Also it may be helpful if your friend has an acute sense of smell.

There are firms in most major cities that specialize in house inspections.
They are often called in by prospective buyers before finalizing a purchase.
You might consider hiring such a firm to carry out your inspection
especially if you are very sensitive. Note, however, this is a special kind of
inspection. Make sure that they understand your particular requirements and
are prepared to use your audit form instead of or in addition to their own.
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Every location will have its advantages and disadvantages. The most ideal location will depend totally on your
individual health needs. That will take some research on your part, to discover what is and what isn't problematic.
The list below presents some general health considerations related to house location. Use it as a guide and expand it
to include other factors that might affect your personal assessment.

<")
~
l::l
;::I,

~
c;
5'

()q

\:l
~
"l'J...,

"
Q

~

Geographical Area ------------------
o Large cities are notorious for their air pollution.
o Rural areas can be affected by agricultural activities. Of these, use of

chemicals for herbicides, persticides and fertilizers is the most problematic.
o Some areas have high radon concentration.
o Check for prevailing winds and seasonal considerations such as wind

direction and inversions.

District _

o Factories can also be a major source of air pollution.
o Landfills pollute the air with dust, mold, and noxious fumes.
o High voltage lines and telecommunications towers (T.V., radio, and

cellular), arc sources of electromagnetic radiation.
o Busy roads can be a source of exhaust fumes and particulates as well as

noise. Roadside spraying, road salt, and use of oil for dust control may also
be a problem.

o Typical pollen bearing plants in the area may be known irritants.
o Airport approaches are sources of air and noise pollution.

Immediate Neighbourhood ---------------
o Nearby houses can be sources of wood smoke, and the by-products of oil,

propane, and natural gas from chimneys, dryer vents, and kitchen ranges.
o Neighbourhood and lot tree cover contribute to local air quality.
o Check the location of neighbouring driveways and exhaust events to the

house ventilation system.

House History _

o Occupancy - hobbies and/or at-home business of previous occupants.
o Use of pesticides and herbicides on lawn and garden and foundation.
o Use of pesticide treatment indoors.
o History of major renovations.

History of damage from fire or flood.
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Category
Lifestvle - Maintenance

Moisture and Mould
humidifier/dehumidifier

air conditioner

dishwasher

under sink cabinets

washing machine

stored firewood

clothes drying

plants

Dust and Particulates
smoking

books

pets

filters (furnace, air

conditioner, HRV)

stuffed toys

stored furniture,

lothin<T
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composite wood

(panicleboard or

plywood furniture)

upholstered furniture

drapery material

(synthetic or natural

fibres)

foam mattresses and

pillows

bedding and linen

(synthetic or natural

fibres)

furnace (gas, oil,

electric or wood)
distribution (forced air,

hydronic or radiant)

water heater (gas, oil,

electric)

wood stove or fireplace

stove (gas, propane,

electric)

exhaust fans

filters (tvoe
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Interior Finishes
composite wood

(cabinets, doors, etc.)
wallcoverings (drywall,
vinyl/wallpapers)

flooring (carpets, vinyl
tile)

ceiling tiles

Exterior
treated wood decking
asphalt roofing/shingles
siding (vinyl, asbestos)
attached garage
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STEP: 2 REVIEWING OPTIONS

If the house inspection pointed to some serious problems with the location
and you have already decided that moving is a must, turn to the last section
of this Guide for a discussion of considerations relating to renting, buying
an older home, or building or buying a custom home to suit your needs. If
the house inspection pointed to problems inside the home, this section will
help you to identify options for improving indoor air quality. The options
include:

1. Immediate Measures - consists of no-cost, low-cost measures.
These are common sense measures that are widely applicable for
comfort and prevention.

2. Intermediate Measures - consists of redecorating and equipment
upgrades. They may be necessary for families with a known health
concern such as allergies. You would likely hire a trade for these
measures but they would not involve every aspect of the home.

3. Major Renovations - includes major initiatives such as replacing the
heating system or remedying basement moisture problems. Families
where there are serious health problems may find that major renovations
are needed. Others may wish to incorporate health considerations into
work that is already planned for comfort and prevention reasons.

A separate worksheet is provided for each of the three levels of effort. Each
worksheet contains a brief explanation of the suggested measures in the
lefthand column and a checklist on the right. Read the notes first then go
throuigh the list and check off which measures would address the problem
sources that you identified in your house audit.

While each option requires a different level of effort and expense, the
measures they employ for dealing with the various agents that may be
present in the household are the same: eliminate, separate, and ventilate.

Eliminate: If you're reacting to some object or material, remove it from the
home. Of course, the best way to eliminate problem materials is not to use
them in the first place. If you're building a house from the ground up,
you'll find that there are safe (or at least 'safer') alternatives to virtually
every material needed to construct or furnish you home. (See the Materials
Sourcebook)

Separate: If it isn't feasible to eliminate an offending substance, then the
next best strategy is to separate it, by means of some kind of barrier, from
the living space. Depending on the substance, this can be done in a variety
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of ways: by sealing a product or object in an airtight container; using an
appropriate sealant to prevent a material from outgassing; or by isolating a
room or rooms from the rest of the house.

Ventilate: Ventilation comes last, but it is certainly not least. No matter
what else you do, ventilation should always be part of any clean-house
strategy. Ventilation helps to lower concentrations of indoor air pollutants
by increasing the amount of 'fresh' air brought in from the outdoors,
(provided that the air intake is not located near an outdoor contaminant
source). Ventilation is not a substitute for reducing sources of offending
agents, but is necessary for maintaining good air quality. Fresh air can be
introduced - and stale air exhausted - in a number of ways:

Natural ventilation: Open windows are a time honoured means of
introducing fresh air although outdoor air may include problem
substances such as pollen. And, this shouldn't be relied on as the only
means. Natural ventilation doesn't necessarily provide a constant,
reliable air exhange (especially with modern construction practices).
Infiltrating air is uncontrolled and untreated. In addition, in colder
climates, open windows will lead to high fuel bills and low comfort
levels.

Exhaust fans: fans, stategically located in areas of high levels of
contaminants (e.g. the bathroom, kitchen, and utility rooms) can be an
effective means of air transfer. However, this method should be used
with caution if there are any combustion systems in the house. In
addition, an air intake is required in well sealed homes to balance the
fresh air coming in with the stale air being exhausted. Care should be
taken to locate the intake well away from contaminant sources.

Heat recovery ventilator: HRV's are generally associated with major
renovations or building from the ground up. In these cases, the house is
well sealed so there is little natural ventilation occuring. The HRV
controls all airflow, delivering fresh air to all rooms through ducts, and
extracting stale air from bathrooms, kitchens, closets, etc. While the
most expensive method, there are cost savings associated with the heat
recovered from the exhaust air.

Air purification: ventilation strategies may also include filtration and
treatment of recirculated or outdoor air tt> remove particulates and gases
from the air stream.

NOTE: It isn't necessary to put into action every measure you identify under
each of the options. Due to cost, or other considerations, you may want to
phase certain measures in over time. In fact, an 'oasis' approach may be
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preferable to a 'whole house' approach. Under the oasis approach, a single
room, usually the bedroom, is made 'cleaner' that the rest of the house. The
degree of attention paid to the 'oasis' and the degree of separation between it
and the rest of the house will obviously depend on the health requirements
of the individual.

In general, however, some combination of the whole house and oasis
approaches makes the most sense. Whole house measures such as
upgrading the central ventilation system will improve comfort for all
members of the family, while oasis measures will give individuals with
more serious health problems a greater degree of control over their own
room(s).

NOTE: The Worksheets do not supply you with an exhaustive list of
measures, but those that are most commonly undertaken. The description of
each measure is not intended as a how-to but as an overview of what is
involved; Readers are advised to consult the reference books listed in the
bibliography for further information on materials and methods involved in
developing 'clean housing'. In particular, readers are advised to seek
professional advice in designing and installing ventilation systems and other
complex house components.
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IMMEDIATE MEASURES

EliIninate
Control of biological irritants starts
with control of humidity in the home
and control of other conditions
which encourage the development of
mould, mildew, dust mites and
bacteria. Where relative humidity is
kept between 30 and 50 percent
(during the winter) the growth of
biologicals can be minimized.

Note: recommended humidity levels
may be increased to 40 to 60 percent
where household members suffer
from respiratory illness. Humidity
levels may range from 30 to 80
percent during the summer months.
(Simple gauges to measure relative
humidity are available at hardware
stores.)

Pet dander is a major problem for
some individuals. Removing the pet
from the house is the simplest
approach. Sensitive individuals
should avoid handling the pet
directly.

To control the growth ofmold and mildew:

o eliminate sources of standing water - clean and disinfect water
trays in electronic air cleaners, humidifiers, refrigerators, air
conditioners and heat pumps regularly

o clean and dry any building materials and furnishings which
become water damaged (wash any areas affected with mildew
with a solution of 1 pan borax and 8 parts water)

o clean tub and shower enclosures with a solution of borax and
water or vinegar and water

o don't dry laundry on racks indoors, and make sure that the
clothes dryer is vented to the outside

To control pet dander:

o remove the pet from the house

o confine the pet to one area of the house

o don't let the pet rest on upholstered furniture

o clean frequently

o wash the pet frequently

(con't)
o air drydeaning before bringing it indoors

make your home a smoke-free zone

have combustion heating equipment serviced regularly

substitute non-irritating products for personal care, cleaning and
hobby products that may be causing you problems

o give new furniture a chance to 'cure' out-of-doors, to allow for
outgassing, before bringing it inside

o
o
o

To eliminate dust and particulates:

o eliminate smoking indoors

o remove shoes on entering the house

o clean the house thoroughly and regularly using a damp mop or
central vacuum

o clean the furnace fan and fan housing at the beginning of the
heating season and clean other ventilation fans regularly

o remove fibrous materials that shed (e.g. loose shag carpets)

o have furnace ducts cleaned professionally

To eliminate gaseous pollutants

To cut down on dust and
particulates, never smoke indoors.
Clean the house thoroughly and
regularly with a damp mop or
vacuum. Pay special attention to
heating grates, electric resistance
heaters, and the coils of refrigerators
and air conditioners. Remove fibrous
materials that shed (e.g. loose shag
carpets), especially from bedrooms.

Activities in the home are also a
major source of harmful gases.
Examine the materials that you use
for personal care; household cleaning
and hobbies.

The fIrst step to eliminating harmful
gases from the indoor air is to make
your home a smoke free zone. Next,
if your heating system bums gas, oil,
wood or coal, make sure that it is
safety checked (including a backdraft
test) and serviced regularly.
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IMMEDIATE MEASURES

Separate
If you need to use toxic substances,
store them in a secure area outside of
the house. Buy toxic substances in
small amounts only, that way you
don't have leftovers to deal with.

Separate outdoor clothing by
removing shoes on entering the
house and keeping all outdoor
clothing in a designated closet,
preferably near the entrance.

Ventilate
The best ventilation systems are
those that exhaust irritants at their
source, e.g. kitchen and bathroom
fans.

With most ventilation systems a
portion of stale air is continually
being exhausted from the house, to
be replaced by a small amount of
fresh air. Some experts advise daily
or weekly 'purging' of a room or the
house, where the entire volume of air
is replaced with fresh air over a short
period of time.

Change filters on furnaces and air
conditioners regularly (also, consider
an upgrade to a more efficient unit).
In addition, all equipment involving
humidification should be checked
and cleaned regularly.

House plants add oxygen to the air.
Some studies suggest that they are
also beneficial in removing noxious
chemicals from the air. Consider
adding appropriate varieties, to
rooms where you spend the most
time. Monitor plants carefully for the
presence of mould or fungi.

o store toxic substances in a secure, locked area outside of
the house

o remove all clothing, cosmetics and toiletries from the bedroom

o remove outdoor clothing upon entering the house, and keeping
them in a designated closet, ideally in a vented vestibule

o make sure bathroom and kitchen exhaust fans are working
properly, and use them

o if you cook with a gas stove, make sure that the stove hood is set
on 'exhaust' not'recirculate' when the burners are on

o make sure adequate ventilation is provided whenever you use a
product which generates harmful fumes (install a direct exhaust
fan in the room where hobby materials are located)

o make sure that adequate ventilation is provided to the house,
especially during the spring and fall when neither the heating
nor air conditioning systems are on

o service furnaces, air conditioners, portable air cleaners and heat
recovery ventilators regularly (pay special attention to filters)

o service all equipment involving humidification on a regular
basis (refer to the section 'Eliminate' on the previous page)

o plan to do painting or other renovation work at a time when
natural ventilation can be provided, and allow for sufficient
'curing' time before returning (seal off all non-affected rooms
during and for some time after the work is completed)

o use plants as a means off removing noxious chemicals from~he
indoor air if appropriate
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INTERMEDIATE MEASURES

EliJllinate
From an indoor air quality point of
view, one of the most significant
items to deal with is wall-to-wall
carpeting. Removal of carpeting will
eliminate a major source of dust and
particulates in the air, as well as
eliminate a major source of chemical
vapours. Smooth flooring, such as
hardwood or ceramic tile, is
recommended as a replacement.

Another significant source to
eliminate is emissions from a gas
stove. This may be done by simply
replacing the stove with an electric
range, or by upgrading the stove to a
unit with electronic ignition and
sealed combustion and installing an
exhaust hood over the stove area.

o remove (wall-to-wall) carpeting - especially in areas of high
humidity which harbour conditions for the growth of mould and
mildew, such as bathrooms, basements, and kitchens

o replace carpeting with a smooth flooring, such as hardwood or
ceramic (or, if expense is a consideration, seal the plywood
subfloor, and use scatter rugs which can be removed and
cleaned on a regular basis)

• replace gas stove:

o with an electric range, or

o by upgrading the stove to a unit with electronic ignition,
sealed combustion and an exhaust hood over the stove area

o replace gas dryer, hot water heater with electric

o cap unused chimneys: seal off flue at damper
o replace vinyl floor and wall coverings

o add whole house vacuum system

o repair, relocate downspouts to reduce basement moisture

As an intermediate measure, one
room may be converted to an 'oasis'
which is separate from the rest of the
house. Creating such an oasis means
removing some items from a room
and substituting them with materials
which are more easily tolerated.

The decision on which materials to
remove will be based on personal
needs, but in general the materials
listed in the Worksheet are primary
candidates. Substitute materials
include, wall finishes of
non-irritating paint, cotten matresses
and bedding, furniture made of solid
wood, metal and tolerated fibres,
washable scatter rugs and draperies
of tolerated fibres or metal blinds.

As well, changes may be required to
separate the air supply and heating
system of the oasis from the main
system serving the rest of the house.

• convert a room to an 'oasis' by:

o remove, substitute or seal furniture made of composite
materials such as fibreboard and laminates

o replacing wall to wall carpets

o replacing vinyl tile and wall covering

o replacing furniture containing synthetic foam upholstery

o replacing foam matresses and pillows

o replacing wallpaper and panelling

o separating the room from the house heating and ventilation
systems by sealing off any heating ducts in the room,
proviaing a separate room-size low-temperature electric
heating system, and providing a separate source of fresh
air supply

(can't)
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INTERMEDIATE MEASURES

Ventilate
The most common ventilation
strategy consists of fans to exhaust
stale air, and air infiltration through
leaks and cracks in the house as the
source of fresh air. This strategy is
inadequate for several reasons:
intermittent use of exhaust fans may
be insufficient to draw in an
adequate supply of fresh air; or the
house may be to well sealed so that
natural ventilation cannot replace the
volume of air exhausted.

As an intermediate step, exhaust fans
should be installed in areas of high
levels of contaminants. Oasis rooms
should be supplied with their own
fan, located in the closet. (When
adding new exhaust units or
upgrading older ones, specify
high-quality fans marked 'low sone'
(2 sones or less) or continuous duty.

Fibreglass furnace filters should be
replaced with a high performance
filter made of pleated fabric, or with
an electrostatic filter. The 'electrec'
type of electrostatic filter is preferred
over an electronic air cleaner, as it
does not produce the irritant ozone.

Portable, room air purifiers are also
an option.

When selecting an air treatment
system, it is important to match the
sophistication of the system with the
specific health needs of the
individual. And remember, air
treatment systems do not provide
oxygen; they are not a substitute for
providing adequate amounts of fresh
air.

All ventilation and air treatment
systems require regular cleaning and
maintenance for health and safety
reasons.

o make sure bathrooms, kitchens and utility rooms have a properly
working exhaust fan: upgrade fans to higher quality

o provide separate exhaust hood over hobby work bench

o replace furnace filter with a higher performance filter

o provide 'oasis' room with a portable air filter unit

o provide 'oasis' room with a separate exhaust fan, located in the
closet
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MAJOR MEASURES

EliJllinate
Depending on the severity of the
problem, combustion appliances 
especially those fuelled by gas 
may be eliminated entirely, and all
heating converted to electric
systems. For extremely sensitive
people, high temperature electric
systems may not be advisable, as
dust can be 'cooked' on the heating
elements. In these cases, low
temperature radiant, hydronic, or
fan/coil systems are recommended.
Caution should be exercised with
heat pumps, air conditioners and
HRVs as they require regular
cleaning to avoid mould build-up.

Note: in most homes with
combustion fired forced air heating
systems the system also provides
circulation of ventilation air and in
some cases pre-warms incoming air
by mixing it with the furnace return.
When converting a home from a
forced air system to a radiant or
hydronic system, then, some
provision must be made for supply
and treatment of ventilation air. This
most often involves the installation
of an air-to-air heat exchanger
(HRV) (see ventilation).

Basement moisture problems may be
caused by blocked drains, improper
grading, or inadequate dampproofing
of the foundation. Although it may
be more costly, these conditions are
best corrected by excavating around
the perimeter of the building and
providing proper dampproofing and
drainage. Exterior insulation may be
added at the same time, making the
basement more comfortable and
energy-efficient. As a precautionary
measure, basement walls should not
be finished on the interior until you
are certain moisture problems have
been eliminated. If moisture does
reappear, it will be visible and will
not be able to saturate building
materials.

• upgrade combustion equipment with:

o gas fired units with electronic ignitions, eliminating the
need for a continually burning pilot light

o sealed combustion furnace with a dedicated (exterior)
source of combustion air

• replace combustion equipment with:

o a radiant system

o an hydronic system

o a heat pump system

o excavate around the perimeter of the building and provide the
foundation with proper dampproofing, drainage and insulation

o upgrade windows to more energy efficient type to reduce
condensation

o arrange for safe removal or sealing of any toxic building
materials, e.g., lead paint or asbestos insulation

o seal basement to prevent radon entry

o remove composite wood cabinets, doors and panelling and
replace with other materials

o remove balance of wall to wall carpet in home and replace with
hard surface flooring materials

o caulk and weatherstrip the building envelope to prevent entry of
dust, pollen and other agents from outdoors

(con't)
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MAJOR MEASURES

Sellarate . ~

Major separation strategies include
measures to separate the house
interior from auxiliary structures,
providing separate zones within the
house and sealing materials.

Attached garages can be a major
source of combustion gases and
vapours from stored paints, pesticides
and automotive products. All
potential locations for air movement
between the house and the garage
should be well sealed with caulking
and weatherstripping. Similarly, the
main body of the house should be
separated from any crawlspace,
especially if the crawlspace (has a
dirt floor), and from the attic.

Separate zones (clean, cleaner,
cleanest) may be established within
the house. With this strategy,
extraneous materials such as clolhes
or books are removed from bedrooms
and living areas and stored in
separately vented closets or storage
rooms. In some situations it may be
desirable to expand the 'oasis' to
include a complete apartment or suite
of rooms.

Finally, individual materials such as
kitchen cabinets, may be sealed to
prevent off gassing.

Ventilate
Advanced ventilation strategies may
be applied on a whole house basis or
installed in an individual unit within
a house or apartment building.
Typically a whole house ventilation
system will use a heat recovery
ventilator and this may be
supplemented with auxiliary air
treatment equipment to remove
particulates and gases from the air
stream.

o seal attached garage from main residence

o seal the house from the attic and crawlspace

o isolate the furnace room or move the combustion unit outdoors

o seal composite wood cabinets, panelling etc. instead of
removing

o eliminate bedroom closets: provide separate storage outside the
bedroom OR seal closets from rooms and provide with exhaust
to the exterior

o pare down room contents to the basics and move items to a
separate storage room equipped with its own exhaust

o expand the oasis concept to separate a suite of rooms or a whole
floor from the main body of the house

o install a whole house ventilation system

o install an advanced whole house air treatment system

o provide an independent HVAC system for an apartment
dwelling or for a suite of rooms in a house

'Clean' Housing DRAFT - 23 - 6/8/92



STEP 3: SETTING PRIORITIES

This final Worksheet is where you will pull all of the information together
that you have gathered to date. To do this you will need to review the
Worksheets you have completed so far, summarize the information and
select what measures you plan to undertake. First, review the Health
Worksheet and the House Audit and summarize your major findings on the
Action Plan Worksheet. Then review the potential action items which you
identified on the three Options Worksheets and ask yourself the following
questions:

Does the plan address the most serious health concerns?
Do the action items deal with the major problem sources in the home?
Is the level of effort appropriate to the level of health concern?
Are all the measures necessary? Do some overlap?
Do these items represent a comprehensive Action Plan?

As you go through this exercise you may change some of the action items
you originally identified, or delete some and add others. When the review is
complete, note your revised list of Action Items on the Worksheet and your
Personal Action Plan is complete.

After completing the Personal Action Plan you should review the
implications. Ask yourself the following questions: Are renovations
required? Is there work identified that could dovetail with other changes you
had already planned for the house? Will the work amount to a major
expense? Can you afford it?

In some cases it may make more sense to move than to renovate. If very
clean conditions are required it is frequently more economical to build a new
home. With new construction both the house site and the materials and
technology may be optimized. Use the following considerations as a
guideline. You should consider moving if:

The house location is a major problem.
Major renovations such as carpet replacement throughout the house,
heating system replacement or basement moisture proofing are required.
The house has serious problems that will make it next to impossible to
obtain the required indoor air quality even after extensive renovations.
You don't have sufficient control over the premises to make the required
changes.
You don't have access to sufficient financial resources, materials or
talent to undertake the required work, or
The disruption and time required with major renovations would be too
stressful for you or other family members.
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SAMPLE ~ORKSHEET: Personal Action Plan

Personal Health Concerns

healtll problem(s) ----, _

number of family members affected _

chronic or seasonal problem(s) _

degree of concern _

known agents _

House Assessment

location ~ _

major sources or air pollutants in the home _

amenability of the home to modification, redecorating and renovation with
available funds

Action Items

immediate measures ---------------------------
intermediate measures required _

major renovations required _
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STEP 4: TAKING ACTION

Contracting a Contractor (or Architect)

Remodelling, renovating, and building from the ground up, all have one
thing in common - construction. And, unless you can do the work
yourself, you're going to need a contractor. The success of the job will rely
on you finding the right contractor - someone who has the right blend of
experience, professionalism and personality.

There are several general rules to follow when looking for a contractor, and
several special considerations to take into account when looking for a
contractor to perform the work required by a person with sensitivities.
General rules include:

• When looking for a contractor, seek out recommendations before
looking through the phone book. Talk to friends, neighbours and the
local builders' association and self help organizations.

• For each contractor you're considering, carry out the following
research:
- ask to see their municipal licence and registration under any relevant

consumer protection acts;
- ask for client references and take the time to check them out; and

investigate their business record.

There is really only one special consideration - does the contractor have
any experience or familiarity with non-toxic construction materials and clean
house building techniques? The answer is mostly likely "no". Few
contractors will have had experience with such a specialized type of project.
They will have to be willing to research and learn, and ask suppliers and
sub-contractors to 'go that extra mile' on your behalf. (Note: contractors
with energy-efficient building experience may be better able to understand
and appreciate the need for an uncommon level of construction quality and
control of air flow).

Once you have found several contractors whose work you like and who you
believe to be trustworthy, you're ready to ask for price estimates. A good
practice is to get three quotes. This will help you to ensure the bids you
receive are competitive. Note: the lowest bid isn't necessarily the best.
Familiarity with the work, the quality of workmanship, and above all how
you feel about each bidder as an individual, must all be part of the equation.

One final note: designers and contractors only have to meet contractual
obligations. Make sure that the contract has, in writing, everyone of your
specifications clearly spelled out.
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STEP 5: FEEDBACK AND EVALUATION

How will you know whether the measures you have taken in the home were
the right ones? Ultimately the final test is your own health and well-being.
Evaluating your success will be a purely subjective test. For this reason it is
wise to undertake measures on an incremental basis, starting with no-cost,
low-cost measures [IfSt and then moving to initiatives that require more time
and expense if they are required. And, it is important to keep a health record
as you go.

Begin by noting your health condition before you make any changes in the
home. A personal journal would be the best tool for this task. If other
household members have a special health concern, include them as well.
Unless you have serious health problems, the journal needn't be daily, a
weekly entry will do so long as it summarizes notable health related
incidents and your general condition during the week.

The journal should then record any remedial measures you take in the home
and the date. When the measures are complete, the information can be used
to evaluate their effectiveness and help you decide whether you've gone far
enough or whether you need to undertake more work to adapt your home to
your health needs. When taking note of effects, remember that the
improvement in health may not be immediate. Also, for someone with
multiple health problems it may not be that obvious. The first signs may
simply be an improved sense of well-being, improved tolerance to food, or
better reaction to other therapies.

STEP 6: MAKING ADJUSTMENTS

There is no one simple method for creating clean housing. The nature of the
process is trial and error, especially where the specific agent causing health
problems is not known and a wide range of measures may need to be
undertaken. Also, experimentation is needed to find the level of measures
appropriate to the level of health concern. Mistakes are part of the process.

Keeping track of what was done and the results will provide the necessary
information for you to plan any further work that may be needed. When
reviewing the results of your evaluation ask yourself these questions:
- What new information do you have now?
- Did you overlook a major source of irritants?
- Are you experiencing some relief from symptoms? Is more work needed?
Then review the list of Options, select new measures which are appropriate
and revise your Personal Action Plan accordingly.
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WHEN IT'S TIME TO MOVE

Up until now, we've dealt with what to look for and what to do about
making your present home a 'clean' home. After assessing your present
home and reviewing some of the options, you may have decided that the
best course of action would be to move. However, there are a number of
other considerations that come into play when you change locations. This
section will help you assess a potential resale home, a new apartment, or
custom built house from a health perspective.

Location

Before you begin house hunting, review the Location Checklist on page
...... Using a map of your area, select the district you are interested in and
screen it for items of concern. Then take the Location Checklist with you
when you visit the dwelling. If you don't already know the immediate
neighbourhood in detail, spend some time walking around the area to check
for local air pollution concerns before you inspect the house or apartment.

Buying a Home

Again, use the Room-by-Room Audit checklist on page ... when you're
walking through any house you are considering for purchase. However,
there are some additional factors to keep in mind:

• If possible, avoid houses with carpeting, combustion appliances and
composite wood products. All of these things can be removed or
replaced, but that's an added expense.

• Older houses (more than thirty years) are preferable to newer houses,
provided that they don't have moisture problems. Older houses are more
likely to have hardwood floors, plaster walls, and less likely to have
synthetic wood products. In addition, questionable products will have
had a number of years to outgas.

• A house that hasn't been remodelled or renovated is preferable. The
remodelling may well have used materials that will affect the indoor air
quality. Any remodelling that needs to be done can be carried out using
non-toxic products. See the next page for a list of features common to
homes which have undergone major renovations for health
considerations.
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Apartment Complexes

Use the Room-by-Room Audit checklist on page .... when you're walking
through the apartment. Here are some other factors to consider:

• Older buildings (more than thirty years) are preferable to newer
structures. Older buildings-are more likely to nave fiar{}woOO floors,
plaster walls, and less likely to have synthetic wood products.

• Older buildings often have hydronic (hot water) heating systems.
• Watch for signs of mould in older buildings. es.pecially in the basement.
• Upper floors are often better than lower floors. You're further away

from traffic fumes and parking garages.
• Check-out your neighbours. Make sure none of their habits will

interfere with your health.
• Ventilation system; check the source of supply air, is there potential to

isolate the unit from the neighbours? Is there potential for through or
cross ventilation in the unit? Also, check that bathroom and kitchen
exhaust fans are working.

• Identify remedies required and the potential landlord contribution.
• Is the entrance to the unit shared? What is the condition of common

areas such as stairs, corridors or elevators?
• Has the unit been newly renovated - kitchen cabinets, carpeting etc.?
• Will the unit require painting before you move in?
• What is the building policy regarding pets?
• What is the building history re: pests? Has it been infested with insects

or rodents? Has it been treated with pesticides?
• What is the history of the unit? Did previous tenants have pets or were

they smokers?
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Building a Home

Building from the ground up is the surest route to creating a 'clean'house.
There are safe (or at least safer) alternatives to most modem building
products. Building from the ground up may also be the most expensive
option. Select the safest materials that you can afford. Look to see if any
expenses incurred to protect your health are tax deductible. And above all,
enlist the services of a competent, experienced 'clean' housing contractor.

A survey of families who had built new homes or undertaken extensive
renovations for health reasons revealed a list of common characteristics of
clean-air housing which is reprinted below. You may wish to consider these
features in your plans.

The heating system utilizes an electric source rather than petroleum
fuels; a low temperature heating system is preferable.
Hard-finish flooring such as ceramic tiles or hardwood is used; tiles are
laid with cement mortars rather than adhesives; concrete ithout
admixtures, water reduction oils, and curing agents is used for
foundation.
Building materials with no formaldehyde or minimum emission of
volatile organic compounds are used; Woods used are not treated with
wood preservatives.
Wall and ceiling surfaces that do not require paints (such as plaster) are
used, or if painted, non-toxic paints are used.
Draft free building techniques are used to reduce the infiltration of
contaminants from the outdoors or from materials in the building
envelope.
Good outdoor ambient air quality and location away from heavy traffic,
industrial pollution, or power lines is emphasized.
A ventilation system to bring in fresh air and exhaust stale air from local
sources of pollution within the house is used.
An air purification sytsem to remove airborne contaminants such as
dusts, mould spores, pollens, and chemical pollutants, is used.
A central vacuum system which exhausts to the outside, or other
suitable means of removing dust form the home.
furniture, furnishings, household products selected for minimum
emission of volatile chemical contaminants.
A sufficient amount of natural lighting.
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RESOURCES

There are two types of organizations involved with housing and health
issues; non-governmental organizations (NGOs) such as the Allergy and
Environmental Health Association or the Lung Assocation and government
housing agencies. The non-governmental organizations provide
information. Some may also run self-help and support groups and act as
advocates in presenting issues to government. Some NGOs operate only
nationally or locally, others maintain both national offices and chapters in
provinces and major urban centres.

Canada Mortgage and Housing Corporation (CMHC) is the national
housing agency. It provides information on housing technology as well as
on health related housing issues and sponsors research and demonstration
projects. CMHC operates regional offices in every province and territory.

Provincial housing agencies are typically involved in housing codes and
standards and in providing social housing. Many of the provincial housing
organizations listed administer federal housing programs for the
hypersensitive. They may also handle such cases on an individual basis
under the existing provincial programs for social housing or housing for the
disabled.

NATIONAL ORGANIZATIONS

Advocacy Group for the
Environmentally Sensitive (AGES)
1887 Chaine Court
Orleans, Ontario K1C 2W6
(613) 830-5722

Allergy and Environmental Health
Association
P.O. Box 871
Cambridge, Ontario N1R 5X9
(416) 628-4616 1-800-
Contact: Donna Powell
Chapters: British Columbia, New
Brtmswick, Nova Scotia, Ontario,
and P.E.I.
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Allergy Foundation of Canada /
Foundation du Canada des allergies
(1974)
P.O. Box 1904
Saskatoon, Sask. S7K 2S5
(306) 373-7591
Contact: Sandy Woynarski, Pres.

Allergy/Asthma Information
Association
#10, 65 Tromley Drive
Etobicoke, Ontario M9B 5Y7
(416) 244-8585
Contact: Susan Daglish, Chapters:
RC., Man., N. B., Ont., Quebec
and Yukon Territory.
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Society for Environmental Health
and Housing
Box 74, Site 22, RR #12
Calgary, Alberta T3E 6W3
(403) 240-2494
Contact: Ethel Patrick

BRmSH COLUMBIA

RC. Housing Management
Commission
#1701,4330 Kingsway
Bumaby, RC. V5H 4G7
(604) 433-2218
Contact: Client Services

MANITOBA

Manitoba Housing and Renewal
Corporation
287 Broadway
Winnipeg, Manitoba R3C OR8
(204) 945-4748
Contact: Planning Department

NEW BRUNSWICK

Department of Municipalities,
Culture and Housing
P.O. Box 6000
Fredericton, New Brunswick E3B
5Hl
(506) 453-7132
Contact: Mr. Blair Gardner,
Program Officer

NOVASCOTIA

Nova Scotia Department of
Housing and Consumer Affairs
1496 Bedford Hwy, Suite 304
Bedford, Nova Scotia B4A lE5
(902) 424-5110
Contact: Joe Amyoony
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ONTARIO

Advocacy Group for the
Environmentally Sensitive (AGES)
1887 Chaine Court
Orleans, Ontario KIC 2W6
(613) 830-5722
Contact: Marie Laurin

Ontario Ministry of Housing
777 Bay Street
Toronto, Ontario M5G 2E5
(416) 585-7041

Patient Information on Chronic
Illness (P.LC.I.)
41 Green Valley Court
Kleinburg, Ontario LOJ 1CO
(416) 832-5340
Contact: Maggie Burston, Director

Sunnyhill Research Centre
2269 Concession 4
R.R. #1 Goodwood, Ontario LOC
lAO
(416) 649-1356
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