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HEALING ENVIRONMENTS: PHYSICAL, SPIRITUAL, EMOTIONAL AND
PSYCHOLOGICAL FACTORS IN ARCHITECTURE THAT PROMOTE
HEALTH
By Anou Mirkine
BA, French Literature and Painting, Bennington College, 1979
M.Arch., Architecture, University of New Mexico, 1996

ABSTRACT
Recent research has shown that certain factors present in the architectural
environment affect the human immune system, and as a result, the health of the
occupants. Factors such as the chemical components in building materials,
mechanical systems, and furnishings affect the immune system on a physical
level. Factors, such as feelings of comfort or stress in a space, perhaps related to
childhood experiences, affect the psycho/emotional component of the immune
system, and thus, the relationship of the occupant to the built environment. The
teachings and practices of feng shui and other forms of geomancy establish a
spiritual connection to place that also affects the spiritual component of the
immune system. Activities that affect the health of the planet, such as protecting
old growth forests by using sustainably harvested wood, recycling products made
from limited resources that are not biodegradable, and avoiding the use of
polluting waste products, can affect the ecological integrity of the planet, and
thus, the quality of life in architectural spaces. All of these factors are advocated
through the guidelines of Bau-biologie which has developed the most
comprehensive view of holistic architecture. This study examines how each of
these affect the human immune system, what can be done in the architectural
environment to protect the immune system, and establishes guidelines for
creating an environment that promotes and supports healing.
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Chapter 1
INTRODUCTION
Over the past decade, new attitudes toward health and healing have begun to
dictate an increasing number of decisions about how people choose to live. As a
result, the commercial, medical, and industrial worlds are slowly being asked to
adapt to these new trends.
The field of architecture is also being asked to change. How can the built
environment support the new directions toward a healthy lifestyle? Some
architects have already begun to create environments that respect the human
sensory need as an alternative to typical architecture, which focuses primarily on
short-term aesthetic trends and economic goals. Could it be that greed,
ignorance, laziness, fear, and tradition have influenced a building industry to
produce low quality, inexpensive, toxic environments? To cut down on costs and
increase energy efficiency, many architects and builders are using toxic materials
(such as carpeting which has formaldehyde, plywood and fiberboard which also
have formaldehyde, polyisocyanurate insulation, and many other products which
contain chemicals) in living and working spaces. What they fail to understand is
that even though these products help conserve energy, they get into the air and
can potentially affect the health of those breathing it. Architecture is for living,
breathing human beings. Humans require fresh, clean air. In his introduction to
Bau-biologie, Helmut Ziehe (1991) supports this author's view of the current state
of affairs in architecture and health.
Today the entire subject of building is totally detached from the users. And since
so called experts have taken over (even though architects and builders don't like
it said) the results speak for themselves. As long as technology is used to satisfy
one purpose, the economy, our chances of reaching the needed balance are
very slim. (p.5)
In the early '70s the energy crisis precipitated a need for energy efficient
architectural designs. Since it became more expensive to heat and cool
buildings, the building industry began developing regulations that would produce
tightly sealed buildings to maintain climate and temperatures. As a result, the
buildings did not breathe and they trapped toxic chemicals, radon, and bioaresols
in the air inside (Godish, 1995).
Technology has also made it possible to build 110 plus story high skyscrapers.
There the energy conservation principles are even more stringent. In most
skyscrapers the windows are inoperable and the spaces are mechanically heated
and cooled. Studies have shown that the new technology producing automated
skyscrapers and tightly sealed buildings is also producing "sick building
syndrome." Many office buildings and residences built since the 1970s are
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making people sick (Godish, 1995) (Tate, 1994). People are getting sick because
their environments are polluted with toxic substances (Tate, 1994) (Pearson,
1989). Since insurance companies do not always cover environmental illness,
these people end up spending money on medical costs that they saved using
unhealthy construction methods.
According to Ziehe, . . . "The cost, for instance, may be more in the short term
but how much is your health worth? How much will you spend trying to get well
from an illness that may have been partially the fault of a toxic material? And of
course what is best for the environment may also be clear only by looking at how
costs accumulate over the long term". (Introduction to Bau-biologie, 1991, p. 18)
The technology that builds these skyscrapers and produces structural members
that span great distances also has contributed to the pollution problem and the
destruction of the planet's ecosystem (Marinelli and Bierman-Lytle, 1995) . The
manufacturing processes creating carpet, steel, and wooden structural members
to name a few, generate much pollution. Deforestation significantly damages not
only the land, and the balance to the forest ecosystem, but the air too. It is
common knowledge that the planet needs trees to produce oxygen and remove
carbon dioxide.
There is a strong connection between the built environment's ability to heal and
the energy with which it was created. When the planet's limited resources are
used and old growth forests are destroyed, it not only impacts the planet, but it
also impacts the individuals living on the planet. According to Roodman and
Lenssen (1995)
Modern buildings, like other artifacts of industrial civilization, represent an
extraordinary achievement with a hidden cost. They make life easier for many
today, but their construction and operation inflict grievous harm upon the
environment, threatening to degrade the future habitability of the planet.
Buildings account for one-sixth of the world's fresh water withdrawals, onequarter of its wood harvest, and two-fifths of its material and energy flows. This
massive resource use has massive side effects: deforestation, air and water
pollution, stratospheric ozone depletion, the risk of global warming. Moreover, up
to 30 percent of new and renovated buildings suffer from "sick building
syndrome," subjecting occupants--who spend up to 90 percent of their time
indoors--to unhealthy air. . . .
What is encouraging, and perhaps surprising, is that buildings that are better for
the environment are better for people. (p. 5)
People stay healthy when their immune systems are working properly. Many
factors affect the immune system: stress (psychological and emotional), diet,
exercise, pollution, environment. The immune system is the single most
important health preventer in the body, and must be kept strong (Weil, 1995a).
There is a connection between factors in the physical built environment, the
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psycho/emotional relationship to the built environment, the spiritual connection to
place, and the relationship to the ecology of the planet.
NEED
The need is to establish a set of criteria such as those in Bau-biologie by which
all those involved in the building process can create, for themselves and for
others, healthy living spaces that are as inspiring as temples, are as free of
synthetic toxins as this planet was in the beginning, and, as a result, do not harm
either the planet or the occupants.
The problem is that these toxic, built environments have contributed to several
current medical conditions: multiple chemical sensitivities (MCS), environmental
illness (EI), sick building syndrome (SBS), building-related illness (BRI), and
cancer (see glossary for details). Many of the chemicals used in construction and
in furnishings are neurotoxic and carcinogenic. Electromagnetic fields, and
earthbound substances such as radon and bioaresols also increase the risk of
cancer and MCS, EI, or SBS (Tate, 1994), (Pearson, 1989), (Godish 1995).
David Pearson says in The Natural House Book that
We are now bombarded daily with substances that were not present during our
evolution and which our bodies have never before encountered. Increasingly, we
are surrounding ourselves with a synthetic, alien world. (1989, p.44)
PURPOSE
The purpose of this thesis is two-fold. Its first mission is to explain the elements
of architecture and architectural design which contribute to "sick building
syndrome " (SBS) and "multiple chemical sensitivity" (MCS) that result from toxic
chemicals in the environment, and to show how necessary it is to avoid them and
to correct the present situation in architecture. Toxic chemicals are found almost
everywhere in our indoor and outdoor environments, in most of our food, and in
our water supply.
The second mission of this thesis is to discuss the elements of architecture and
the built environment that can inspire, create and maintain health. This includes
using non-toxic, recycled, renewable, and sustainable materials, observing the
spiritual energies of place through feng shui and other forms of geomancy, and
considering the psychoemotional issues of the occupants.
Chapter 2 will review the literature that describes traditional building materials
and situations, and so demonstrate exactly how dangerous they are to humans
and the environment--both interior and exterior. This will include information on
sick buildings (Godish, 1995), (Tate, 1994), (Pearson, 1989), neurotoxicity
(Singer 1990), and ecological damage (Roodman and Lenssen, 1995), (Marinelli
and Bierman-Lytle, 1995). Chapter 2 will also recommend books that offer
healthy alternatives to traditional building materials such as The Natural House
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Book and Your Healthy Home. Chapter 2 also will include a description of some
of the literature on feng shui (Chinese geomancy), power of place, psychology of
place, aesthetics and sensory needs, health and safety, and the immune system
and its resistance or non-resistance to environmental pollution.
The hypothesis is that people living in environments considered to be healthy,
both physically, emotionally, and spiritually, would get sick less often and get well
more often than people living in the more toxic traditional environments.
Chapter 3 will consider the data and select from the literature the most pertinent
material to support the case for healthy architecture. The author's interest in
healthy architecture began in 1987 after personally becoming chemically
sensitive from exposure to pesticides and pollution. The experience was
enlightening given that it was no longer possible to live and work in New York
City, and that most spaces brought on symptoms such as headaches, nausea,
stuffy nose, asthma and eczema. The solution was to get out of New York, move
to a non-toxic apartment in Santa Fe, get acupuncture and homeopathy to
strengthen the immune system, and slowly heal. The interesting thing was that it
wasn't enough for the space to be non-toxic. The quality of location, design, and
space was just as necessary as low toxicity to make the healing complete. In
Santa Fe there are others that have experienced the same thing, and architects
who have sought to make their own contributions to remedy the problem.
Therefore, there will be an interview with a local architect who is working to repair
some of the damage done to the environment, mostly by not contributing to the
problem, and also by selecting materials that do not damage the immune system,
and creating designs that strengthen it. Figures 3, 8, 9, and 10 are illustrations
that exemplify some qualities intrinsic to healing spaces.
Chapter 3 will show that we can drastically decrease the rate of illness by
removing toxins from the built environment, and provide healthy, ecologically
sound environments for people to live in. For example, in Your Natural House,
Marinelli and Bierman-Lytle mention research that shows that once exposure to
radon is decreased to acceptable levels, the risk of developing cancer
decreases; "This suggests that if you . . . take steps to lower levels [of radon] . . .
you can not only avoid future health damage but also begin to undo damage
already done"(1995, p.83).
APPROACH TO THE STUDY
Most of the literature comes from recent books and articles. Other material will be
drawn from personal, first-hand experience, interviews, and examples.
It has been important to follow a specific process, researching health and healing
first, then geomancy, and then the healthiness of buildings and environment. It is
crucial to understand how the body works, that the immune system is at the core
of a living being's ability to survive in the world. If the immune system is strong, it
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keeps us alive; if it is weak, we become ill (Siegel, 1988). In feng shui, the
building's placement on a site, its shape, and the location of its rooms, affects the
Ch'i of the inhabitants in either a positive of negative way. If in a negative way,
the inhabitants experience misfortune, illness, or death; if in a positive way, the
inhabitants experience fortune, health, and long life (Rossbach, 1987). Therefore,
given these variables, one can conclude that the elements present in a dwelling
can strongly affect the health and well being of its residents, either making them
sick or well. Therefore, the research will bring together and synthesize the
elements required to create spaces that promote life and wellness.
Chapter 4 will analyze the findings and present a coherent and thorough
guideline to follow when designing a healthy home, office, or healthy space of
any kind.
Chapter 5 will include a summary and discuss implications for further study.
LIMITATION OF STUDY
There has been much written on the subject of "sick building syndrome," "feng
shui," and healthy housing since approximately 1986. This study limits itself to
the most recent or significant studies and the most available literature since that
time. Since so much has been written within the last ten years, it is nearly
impossible to report on every article and book published on this topic, so this
author has selected the most comprehensive and poignant aspects of the
literature pertinent to the purpose of this thesis. There are a number of topics or
issues pertinent to the design of healing spaces that have not been included
because they fall beyond the scope of this thesis. They include, but are not
limited to sacred geometry, Hawaiian geomancy, the concept of Gaia, and
healing architecture in the urban and commercial environments.
The primary purpose of this thesis has been to synthesize existing information
and present its arguments as conclusively as possible. Since this is a descriptive
thesis, this author has kept interpretations of conclusions and personal opinion to
a minimum. However, Chapter Four does include a simple example which,
although not complete in detail, gives a representative flavor to the concept of
healing spaces.
This thesis has brought to light a number of tradeoffs and contradictions to
building healthy spaces. Availability of materials, building codes, and cost
effectiveness are some examples, but this thesis does not attempt to discuss or
resolve these issues.
Moreover, since the research is so young, a plethora of long-term cause and
effect studies are not available. However, the research that exists on sick
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building syndrome and building-related illness, although young, is thorough and
extensive.
And although it is somewhat foreign to western methodologies, feng shui has
long been researched by Chinese masters, and been practiced successfully in
China for centuries. At present, there are no data that refute its theories.
Data on the immune system are being updated constantly. The research
presented in this thesis is current, authored by credible western physicians.

12

Chapter 2 – REVIEW OF THE LITERATURE
INTRODUCTION
This chapter will review some primary literature sources that discuss healthy
architecture and healing spaces. Healthy architecture, environmental
architecture, and Bau-biologie are fairly new, and what is presented here is the
most appropriate and available literature to date that supports the case for
healing architecture. Topics included are: an overview of the human immune
system and its response to environmental stimuli; the history and current problem
of sick buildings; sick building syndrome; multiple chemical sensitivity (MCS);
healthy building materials; Bau-biologie (building biology), and feng shui
(Chinese geomancy), which includes sacred architecture, healing architecture,
and the power of place. These topics provide a foundation for a wholistic view of
architecture and these selections present the strongest arguments for this
author's thesis. Furthermore, this information supports the author's premise that
only a synthesis of these factors enables the immune system to function at its
optimum in a healthy built environment.
THE IMMUNE SYSTEM
The following summary of literature is not about architecture per se, but is
valuable because it explores the potential for the body to heal itself. Also, the
literature discusses wholistic healing, in which the mind/body connection and its
relationship to illness is strongly connected to where and how people live. The
immune system is at the core. With a strong immune system the body can
overcome illness and even chemical exposure. With a weak immune system the
body often succumbs to illness or death. Although the existence of toxins in the
environment and foods greatly influences the capacity of the immune system to
prevent illness, human emotions also affect the immune system's ability to heal,
even in the face of the worst prognosis (Weil, 1995). Some of the most
informative and accessible sources on the immune system and healing are
Health and Healing, Natural Health, Natural Medicine and Spontaneous Healing
by Andrew Weil, MD; and Healers on Healing, edited by Richard Carlson, Ph.D.,
and Benjamin Shield.
Andrew Weil, M.D. is a prolific writer from the school of traditional medicine who
also acknowledges the emotional/spiritual component of healing. In Spontaneous
Healing, Weil considers good lifestyle a key ingredient for good health, but
acknowledges that the mind has its own healing system (1995b p. 82). Through
several case studies, he details how it is possible to heal through the power of
the mind, emphasizing a healthy diet, exercise, and a healthy environment as
crucial for good health.
In Natural Health, Natural Medicine, Weil expands on preventive measures such
as diet, exercise, habits, relaxation and sleep, and the air and breath. Weil
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believes that there are "three main categories of weakening influences on the
immune system: (1) persistent or overwhelming infections; (2) toxic injury by
certain forms of matter and energy; and (3) unhealthy mental states" (1995b p.
132). Weil says "If the air outside is bad, you ought to do whatever you can to
keep the air inside your home as clean as possible" (1995a, p. 85). In Part II,
Weil cites specific illnesses, how to prevent or cure them, and further details
natural treatments in Part III.
In Spontaneous Healing, Weil begins with a personal account of how he
discovered that alternative treatments and mind/body medicine worked to cure
illness through case studies. Then, Weil focuses on lifestyle, claiming that "You
can . . . learn techniques to enhance immunity through adjustments in diet,
exercise, and judicious use of vitamins, minerals and herbs" (1995b, p. 132). Of
air and breath. He says:
I have already mentioned that restricted breathing can reduce efficiency of the
healing system through its dampening effect on metabolism, but I believe it can
interfere in other ways as well. The operations of the brain and the nervous
system depend on adequate exchange of oxygen and carbon dioxide, as do
those of the heart and circulatory system and all organs of the body. Breathing
may be the master function of the body, affecting all others. Restriction in
breathing can be the result of past traumas, both physical and emotional. Most of
us have never received instruction about breathing and how to take advantage of
it as a harmonizer of mind and body. (1995b, p. 132)
In an earlier book entitled Health and Healing, Dr. Weil presents the "ten
principles of health and illness"(1983, 1988) which are:
1. Perfect Health Is Not Attainable;
2. It Is All Right to Be Sick;
3. The Body Has Innate Healing Abilities;
4. Agents of Disease Are Not Causes of Disease;
5. All Illness Is Psychosomatic;
6. Subtle Manifestations of Illness Precede Gross Ones;
7. Every Body Is Different;
8. Every Body Has a Weak Point;
9. Blood Is a Principal Carrier of Healing Energy;
10. Proper Breathing Is a Key to Good Health. (1983/1988, p. 52-62)
Healers on Healing, edited by Richard Carlson, Ph.D, is a compendium of some
of the most profound thoughts on healing by some of the most well-known
alternative healers practicing today. Most say that healing comes from within,
that love heals, illness is an opportunity for healing, and the self knows what and
how it needs to heal if one listens to it. They illustrate that the immune system is
totally integrated in the mind/body concept. Some are written by traditional MDs
like Deepak Chopra, Richard Moss, Bernie Siegel, Gerald Jampolsky, Elizabeth
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Kübler-Ross, Larry Dossey, and Harold Bloomfield while some are written by
spiritual leaders such as Brooke Medicine Eagle, Lynn Andrews, and Sun Bear.
This collection argues that healing is a mind/body experience--that healers and
doctors are only facilitators or guides to healing. Taking responsibility for ones
healing includes recognizing that choices about where and how to live i.e. the
environment, strongly influence and are by-products of mental and emotional
health, and being toxin-free or emotionally balanced are each only parts of the
whole.
Alternative Medicine, The Definitive Guide, compiled by the Burton Goldberg
Group; Healing into Life and Death, by Stephen Levine; The Creation of Health,
by C. Norman Shealy, M.D., Ph.D and Caroline M. Myss, M.A.; and Love,
Medicine and Miracles by Bernie Siegel are all about spiritual and/or alternative
healing. They have been selected because first they show that not all healing is
about surviving an illness, and second, it is possible to heal despite all the odds
with an immune system that is connected to the emotions as well as the body.
There is more than one way to heal, and strengthening the immune system
rather than destroying the virus or disease has a better chance for success. In
Creation of Health (1988, 1993), Myss says:
In general, I believe that the human immune system as a whole is weakening
due to both an increase in physical toxins in the environment and food systems,
and a dramatic rise in emotional toxins generated from the highly insecure nature
of our living situations.(p. 193)
In Love, Medicine and Miracles, Bernie Siegel (1986) offers a similar, yet more
technical and scientific explanation of the immune system and its relationship to
stress and the emotions. He says:
This anatomical evidence for direct control of the immune system by the brain
has been confirmed in studies of animals. . .
The immune system, then, is controlled by the brain, either indirectly through
hormones in the bloodstream, or directly through the nerves and neurochemicals.
One of the most widely accepted explanations of cancer, the "surveillance"
theory, states that cancer cells are developing in our bodies all the time but are
normally destroyed by white blood cells before they can develop into dangerous
tumors. Cancer appears when the immune system becomes suppressed and can
no longer deal with this routine threat. It follows that whatever upsets the brain's
control of the immune system will foster malignancy.
This disruption occurs primarily by means of the chronic stress syndrome first
described by Hans Selye in 1936. The mixture of hormones released by the
adrenal glands as part of the fight-or-flight response suppresses the immune
system. This was all right in dealing with the occasional threats our ancestors
faced from wild beasts. However, when the tension and anxiety of modern life
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keep the stress response "on" continually, the hormones lower our resistance to
disease, even withering away the lymph nodes. Moreover, there is now
experimental evidence that "passive emotions," such as grief, feelings of failure,
and suppression of anger, produce oversecretion of these same hormones,
which suppress the immune system. (p. 68)
In Healing into Life and Death, Levine presents a case for healing meditation. It
supports the theory that the body can be healed when the mind lets go of
destructive thought forms such as anger, grief or pain. Levine reaffirms the
mind/body connection, suggesting that opening to love, "the natural condition of
our being revealed when all else is relinquished, the shimmering awareness
which receives all things with an equal openness and regard" (1987, p. 67)
fosters the ability to heal.
Alternative Medicine, The Definitive Guide, compiled by the Burton Goldberg
Group is a complete reference book. It presents information on many alternative
therapies from acupuncture, chelation therapy, homeopathy, to Qigong, and
devotes Part III to health conditions and their remedies. There are several
sections that refer to the immune system, and how the immune system is
affected by a variety of conditions. Goldberg says, "While many physical
conditions and disorders have been shown to cause psychological stress, studies
have also found that psychological stress can likewise contribute to physical
illness" (1994, p. 747). There is a large correlation between illnesses such as
cancer or heart disease and the emotions of fear, anxiety, grief, social isolation,
and stress. There is a section that connects the development of cancer to the
presence of toxins in the home and exposure to electromagnetic fields. This book
has a wealth of information and data on illnesses and their alternative treatments.
It is like an encyclopedia, and it presents some of the most current alternative
remedies for many illnesses.
The environment impacts the immune system. In a healthy environment, when
emotional factors are either not taken into consideration, or are in balance, the
immune system remains strong and functioning properly. In a toxic environment,
however, the immune system struggles to maintain its integrity. The following
section describes what can happen when the immune system is overwhelmed by
environmental toxins.
SICK BUILDING SYNDROME AND BUILDING-RELATED ILLNESS
Some of the most informative and accessible sources on sick building syndrome,
building-related illness, and multiple chemical sensitivity are: Sick Building
Syndrome by Nicholas Tate; Sick Buildings by Thad Godish; Neurotoxicity
Guidebook, by Raymond Singer; House Dangerous by Ellen J. Greenfield;
ADVP-2 Indoor Environment by Ronald V. Gobbell, AIA, NCARB; two articles
and an editorial in Architecture Magazine of June 1993 called "Indoor Ecology"
by Marc S. Harriman; "Green Realities" by Deborah K. Deitsch and "Blueprint for
a Green Future" by Edward Gunts; an article in Progressive Architecture
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Magazine of March 1992 called "Law: Sick Building Syndrome," and a July 1995
Architecture Magazine article called "Office Ecology" by Vernon Mays.
Sick Building Syndrome by Nicholas Tate (1994) provides a large quantity of data
for this research, as well as important general information on the dangers of and
the solutions for all aspects of "sick building syndrome." Tate thoroughly
discusses the most prevalent environmental hazards, including electromagnetic
fields, radon, carbon monoxide, formaldehyde and other volatile organic
compounds (VOCs), pesticides, asbestos, and biological agents. He says that
these pose a major threat to the health and well-being of individuals living and
breathing in environments containing them. He cites EPA reports and other
legitimate research to prove his claims. Although sick building syndrome is more
acknowledged in office buildings, Tate points out that the same chemicals that
are found in offices are present in residences (sometimes in greater degrees
because the spaces are smaller) and are often responsible for the development
of multiple chemical sensitivity (MCS) in individuals.
Some research indicates a handful of common substances may have the
potential to trigger MCS by making exposed individuals sensitive to extremely
low levels of chemicals or to other toxic substances. Chief suspects in this class
include formaldehyde, pesticides, chemical solvents, mercury compounds, acrylic
resins, and isocyanates. (p. 10)
Once an individual has developed MCS it becomes even more difficult to be
around any chemicals. Tate also discusses the problem of sick building
syndrome in office buildings that are either improperly ventilated or have so many
toxins that the HVAC cannot properly manage them.
Sick Buildings by Thad Godish focuses mainly on sick building syndrome in
offices. Godish acknowledges the existence of the problem. His method of
research is scientific and very thorough. In each chapter he refers to actual
published studies ranging from those on people-related risk factors to those on
the effect of toxic chemicals in the environment. The chapter devoted to peoplerelated risk factors shows that these factors "make it difficult to diagnose the
problem building accurately"(1995, p. 29). Some of these factors are: gender (he
says females are more apt to report discomfort than males), atopic history and
other health factors (individuals may have a history of allergies), and
psychological phenomena (mass hysteria, stress, job dissatisfaction). The
following sections show that environmental conditions such as thermal comfort,
humidity, noise levels, ventilation conditions, and other "potential causal or
contributing factors to work/building-related health complaints" may be involved
in the problem. Some factors may not be integral to the building materials, they
may be people-related, such as tobacco smoke, copying machine odor,
carbonless copy paper, human bioeffluents, video display terminals, and
bioaresols (dust, mold, etc.).
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Whereas Tate believes that there are no safe levels of toxins, Godish
acknowledges that there could be problems with chemicals, and offers steps to
control them. The last two sections concentrate on exploring avoidance of
chemicals altogether or controlling of their effects through proper ventilation.
Unfortunately, as Godish notes,
It is improbable that any authority (at least in the United States), be it government
or otherwise, would "go out on a limb," so to speak, and recommend that specific
"bad" products be avoided. (p. 310)
Godish's Sick Buildings is a realistic although non-commital account of the
current state of affairs in the construction industry in the United States and other
countries. It may be important to note that most of his research has been
conducted in countries other than the United States.
Neurotoxicity Guidebook, by Raymond Singer, is a valuable guide on the
detrimental effects of chemicals on the nervous system. Singer clearly describes
the symptoms of neurotoxicity, outlines the different classes of neurotoxic
chemicals, and reports on the types of consumer exposure to neurotoxic
chemicals (1990). For the purposes of this paper, data will be taken primarily
from chapter one, which focuses on the chemicals, where they are found, and
what their dangers are. His other writings include the evaluation of neurotoxicity,
case studies, and criminal liability. He also addresses the neurotoxicity of
selected substances (a list of which can be found in tables 1 - 9 in the Appendix.)
House Dangerous by Ellen J. Greenfield stresses the urgency of informing the
public and convincing the government that many compounds found in building
materials, household products, and building environments are toxic,
carcinogenic, or irritating to human beings. Greenfield offers more information on
the nature of these substances, and locates them clearly in the built environment.
Although it was written in 1987, House Dangerous presents legitimate research
and information on the extent of the problem as well as several solutions to the
problem. Greenfield takes the reader on a tour of each room to notice the
potential problem spots. For example, a walk through the kitchen may find a gas
oven with a pilot light which produces carbon monoxide that is not properly
vented, or a gas dryer that is also not properly vented to the outside. There may
also be cleaning products such as oven cleaners, paint removers, disinfectants,
etc. with a long list of harmful ingredients. Even microwave ovens may pose a
threat to the health of individuals. There may be radon in the building materials or
just coming up through the cracks in the foundation or the slab (Greenfield,
1987).
In a similar manner, Greenfield tours the office environment, where she points
out problem spots from formaldehyde-rich building materials, to asbestos, to
ozone-producing office machines, to the ventilation system. When this book was
written, tobacco smoke was also a problem in offices and it created a fairly toxic
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environment. Now with new laws, most offices have designated smoking areas,
and the problem has been somewhat alleviated. In each chapter Greenfield
presents solutions that call for, in many cases, the removal of the source.
Removing the source may very well be, as Godish and Tate concur, the most
effective way of handling the problem. Increasing ventilation helps, but it is not
enough. There is a section on whether the government should regulate indoor air
quality, and in it Greenfield presents several cases where the environmentally
injured have sued the manufacturers of the products. This may be enough cause
to reevaluate the system. Finally, in the last section, is a list of all possible toxins
and irritants, an explanation of where they are found, a description of their
adverse effects, and possible symptoms due to exposure.
ADVP-2 Indoor Environment by Ronald V. Gobbell, AIA, NCARB, thoroughly
evaluates the problems of indoor air quality and offers solutions and strategies to
avoid or eliminate poor indoor air quality. Its intent is to "present practical
guidelines for designing healthful indoor environments in new buildings and for
correcting problems in existing facilities" (Gobbell, 1994, p. 1).
Gobbell defines the role of the architect and his responsibility in designing
systems that will maintain healthy air quality. The role of the architect continues
through construction to prevent any deviations from the plans. Examples of
"Material Safety Data Sheets" are included to show how it is possible to obtain
current information on levels of toxicity for all materials. Gobbell also presents a
three-step method of detecting problems in indoor air quality, with the final step
offering remedies. Also included in this monograph are valuable statistics and
well-researched data on the health effects of certain toxins. These are defined
clearly in a section on contaminants. Tables and figures are included to break
down the types of chemicals into categories showing the specific adverse effects.
Gobbell also goes into great detail to show how HVAC systems are often
responsible for poor indoor air quality. In some cases the outside air intake is
located near a source of pollution such as a parking lot, loading dock, garbage
area, or garage and brings in carbon monoxide and bacteria. Another source of
HVAC contamination is the buildup of moisture around the cooling coils and
humidifiers. This can be a source of microbiological buildup. Dirt and debris also
may be present inside the HVAC equipment or ductwork, which, when dislodged
by the vibration of the starting fan, can blow into the air. The HVAC system also
can bring contaminated air from a construction zone into an occupied zone.
Building materials are also a factor because many of them contain VOCs
(Volatile Organic Compounds). If these materials cannot be avoided in
construction, Gobbell suggests letting them outgas before the building is
inhabited. Some of these materials are: adhesives; sealants or architectural
coatings; particle board and plywood; carpet, resilient flooring and wallcoverings,
and acoustical ceilings and furnishings (p. 33-34). Other possible contaminants
are pesticides, molds, cleaning products and cigarette smoke. Although these
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are not building materials, they are often found inside buildings and can cause
elevated levels of chemicals in the air. These substances attack the immune
system. Some are known carcinogens and some are neurotoxic. Other factors
contribute to discomfort but are not substances. These are: noise; vibrations from
equipment; inappropriate lighting; ergonomic stress, and psychological stress.
These need to be considered because they affect a person's ability to cope with
poor air quality.
Gobbell also discusses the hazardous effects of radon, asbestos, PCBs and
lead, and offers containment and removal solutions. In his conclusion he stresses
how important it is to maintain a quality indoor environment because court cases
have supported the claims of victims who sued designers and contractors.(1994,
p. 57)
Architects of the design effort play a vital role in ensuring a healthy indoor
environment because they create the design and select the materials. Gobbell
directs his claims and sources to the architect, and urges all architects to become
more involved and responsible in designing livable spaces.
The June 1993 issue of Architecture Magazine is entitled Sustainable
Architecture and includes several articles on environmentally conscious
architecture. "Green Realities" by Deborah K. Deitsch initiates the issue with a
look at reality, saying that no matter how hard architects, builders, and owners try
to be ecological, there are trade offs and hang ups. In some instances, attempts
to be ecologically conscious backfire. For example, the Audubon Society, in
attempting to build consciously, suffered because "The tropical woods certified as
sustainably harvested . . . turned out to be technically flawed; temperate forest
maple had to be substituted" (Deitsch, 1993, p. 15).
"Blueprint for a Green Future" by Edward Gunts reports that many large
architectural firms are joining forces to design and build environmentally
conscious buildings from now on. Companies like MacDonald's and Wal-Mart
have also gotten involved in the movement and have made concerted efforts to
stop hurting the planet. They are using "renewable construction materials" and
are recycling (p. 49).
In "Indoor Ecology" Marc S. Harriman explains the current issue of indoor air
quality in office buildings, and how contemporary architects are handling the
situation. He reports that since both the ASHRAE standards and the EPA have
detached themselves from the issue, it is up to the manufacturers and the
architects to specify and fabricate less toxic materials. He also reports that the
effect of "thousands of low-level pollutants and their interactions with one another
has not been determined" (p. 121). Consequently he complains that "With the
causes of sick building syndrome being difficult to pinpoint, how can architects be
expected to improve indoor air quality through design efforts?"(p. 121). Harriman
therefore suggests that proper ventilation, especially during the several months
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following installation of all finishes and furnishings before tenants move in, is
necessary to lighten the load of toxins in the air, especially if non-toxic materials
haven't been used. In conclusion Harriman says
Assuring a healthy indoor environment is a complex and rigorous task. Without
standardized materials, testing procedures and a more precise determination of
the cases of sick-building syndrome, achieving a quality indoor environment still
requires an empirical design strategy. But, rather than rely solely on ventilation
rates, architects can improve the air in the workplace by eliminating toxic finishes
and furnishing. (1993, p. 123)
This article reiterates what has been said by Nicholas Tate, Ellen Greenfield, and
Thad Goddish. It is relevant to this thesis because it does mention architects and
firms involved in the process of rehabilitating and reconfiguring the field of
architecture, and does point out how some problems can be resolved.
An article in Architecture Magazine July 1995 called "Office Ecology" by Vernon
Mays describes the actions that architect William McDonough + Partners took to
design and construct an ecologically sound and environmentally safe building in
Pittsburgh, Pennsylvania. The client was the Heinz Family Foundation. They
wanted to "make a place where people can work and be healthy" (p. 84). In a
similar way to the Audubon House, the architects used natural light and
ventilation to its maximum. Each office had an operable window. They designed
an HVAC system that brought in outside air at a rate of 30 cubic feet per minute
per person, compared to the ASHRAE standard of 15-20 cfm per person. They
also used "non-toxic materials and sustainably harvested woods without limiting
the high-end feel" (p. 86). And "Paints were custom-mixed to eliminate fungicides
and biocides (preservatives)" (p. 86).
While principles of sustainability were closely followed in the Heinz offices,
McDonough admits that this is the deluxe environmental version. "Still, the issues
addressed in the Heinz offices could be addressed at every budget," maintains
the architect. Strategies such as making indoors resemble outdoors, connecting
everyone to daylight, and delivering ample outside air to each employee are
feasible within conventional budgets, he adds, if planned from the start. (P. 86)

TOXIC AND HEALTHY BUILDINGS AND MATERIALS
Although some of the literature from the previous section overlaps with this
section, there are several sources that focus on the actual materials that cause
the problem of sick buildings and also on solutions to the problems. These are:
The Green Consumer by John Elkington, Julia Hailes, and Joel Makower; A
Building Revolution: How Ecology and Health Concerns are Transforming
Construction by David Malin Roodman and Nicholas Lenssen; Your Natural
Home by Janet Marinelli and Paul Bierman-Lytle; The Natural House Book by
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David Pearson; The Healthy House Book by John Bower, and Non-Toxic and
Natural by Debra Lynn Dadd. Important sources that primarily focus on
alternative construction and environmental design are: The Straw Bale House by
Athena Swentzell Steen, Bill Steen, David Bainbridge with David Eisenberg;
Audubon House by the National Audubon Society and Croxton Collaborative,
Architects; Earthship volume I and volume II by Michael E. Reynolds.
The Green Consumer by John Elkington and Non-Toxic and Natural by Debra
Lynn Dadd are all-purpose books that suggest healthy alternatives to almost all
unhealthy products available on the market today, from additive-free food to
formaldehyde-free building materials. The appendices describe some of the
harmful effects of some common products, from asbestos to xylene. Their
research is extensive, and both books are excellent sources for those interested
in non-toxic and environmentally safe materials. Elkington puts a bit more
emphasis on ecological consciousness.
A Building Revolution: How Ecology and Health Concerns are Transforming
Construction by David Malin Roodman and Nicholas Lenssen is a short,
pamphlet-like book that explores the possibilities for an ecologically conscious
field of construction. Roodman and Lenssen describe the problem in the first
chapter.
"Modern buildings . . . use energy and water inefficiently, and they often wear out
quickly, wasting natural resources, money, and human labor. Many also create
unhealthy indoor air, making people feel unwell at times and possibly contributing
to cancer and immune disorders."(Roodman and Lenssen, 1995, p. 9)
Roodman and Lenssen posit that by combining simpler design methods with
advanced technologies, such as earth buildings and efficient lighting solutions,
one could cost-effectively get rid of or minimize almost all the damage done by
modern buildings without cutting any of the contemporary features that people
expect from them. They also discuss how healthy buildings are better places to
live and work, which increase productivity and house values. They clearly
present evidence that support the claims that certain building materials have a
potential impact on indoor air quality, and the environment. In a section called
"Construction Destruction" Roodman and Lenssen say "Design decisions today
contribute not only to local environmental problems, but to regional and global
ones, and to health problems as well" (1995, p. 22-23). (See Table 10 next
page). By eliminating these materials architects can create spaces that are
ecologically and environmentally safe.
Roodman and Lenssen point out that most of the ecologically advanced buildings
are in the Netherlands and Germany. Although the EPA has already "initiated an
innovative set of voluntary programs to spur businesses to upgrade their
facilities" (p. 54), the most difficult task will be to convince governmental agencies
and building material companies to shift from their mass production, assembly-
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line attitude to a more quality based mode of production. "Currently, most
governments subsidize, rather than tax, pollution and resource extraction" (p.
54).
Your Natural Home by Janet Marinelli and Paul Bierman-Lytle, The Natural
House Book by David Pearson and The Healthy House Book by John Bower are
very similar in content and message. They describe the problem at hand (toxic
environments) and offer healthy solutions for building materials, furnishings, floor
coverings, and insulation. See Chapter Three for more details. David Pearson
(1989) also includes some design suggestions for each specific room in the
house. Marinelli and Bierman-Lytle (1995) discuss some of the elements of
unhealthy houses, polluting houses, and wasteful houses.

TABLE 10

Source: Roodman and Lenssen, 1995, p. 23
An unhealthy house has pollutants throughout that can be hazardous to the
occupants. Radon gas is present. Volatile organic compounds outgas from
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paints, furnishings, and floorings. EMFs from nearby powerlines are also present.
The unhealthy house also contains carbon monoxide, molds, lead, and asbestos.
A polluting house generates pollution through air conditioners and refrigerators,
pesticides, fireplaces, gas cooktops, and household trash. A wasteful house
wastes water and energy. Part I illustrates the ramifications of certain unhealthy
systems, Part II presents several examples of healthy house remodels or new
construction, and Part III provides a detailed source list to help the consumer find
the appropriate materials (See Chapter Three). Marinelli and Bierman-Lytle are
not Bau-biologists, and focus primarily on material and some ecology. They offer
important information on radon and volatile organic compounds similar to the
information in Sick Buildings and Sick Building Syndrome.
John Bower (1989) also describes the problem of sick buildings and
environmental illness, and then offers suggestions to help relieve the problem.
He also offers a detailed source list for healthy materials. Pearson and Marinelli
and Bierman-Lytle also offer environmentally conscious solutions that take the
planet's resources into consideration, as well as non-toxic solutions for the safety
of the inhabitants.
Bower recommends steel as a non-toxic material because it does not outgas
chemicals. However, he neglects to mention how much pollution is produced in
the manufacturing process of steel, or how much it costs to transport it (Marinelli
and Bierman-Lytle, 1995). Not only does steel contribute to the presence of
EMFs in the indoor environment, it also impacts individuals psychologically by
creating stress from pollution and environmental destruction. However, Bower
does offer some technical advice for each part of the house, from roofs to the
floors, from kitchens and bathrooms, and their mechanical components. In every
section he recommends healthy alternatives for standard building components,
and then presents several manufacturers of these non-toxic materials. It is a very
straight-forward resource geared primarily to the layman.
The Natural House Book is a more ecologically minded source that presents
some sound data and information on climate and life systems, as well as
methods of controlling radon infiltration. He discusses the sensory elements of
scent, sound, and light. He explains how they can be experienced as either
stressful or harmonious. Pearson is a certified Bau-biologist, and is very much
aware of the link between the ecology of the environment and the ecology of the
house.
"In the natural house, these methods of utilizing space serve a deeper function-to create healthy and conserving living areas. In Bau-biologie terms, you need
spaces where heat, humidity, air flow, colour, scent, sound, materials, and green
plants combine to create a 'living climate'." (1989, p. 173)
The Natural House Book is a valuable references for this thesis because
Pearson clearly charts standard products and materials, lists their dangers, and
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offers healthy solutions (see Table 27, at the end Chapter Three). The Natural
Home offers new information on the healthy house, and some new sources for
materials and discussions of current issues.
The Straw Bale House by Athena Swentzell Steen, Bill Steen, David Bainbridge
with David Eisenberg is an excellent source for straw bale construction. It covers
all aspects of building with this organic material, including its benefits and
common concerns, such as fire resistance, moisture damage, structural strength,
and pests. Steen et. al. present the history of the use of straw bales in building
design since the late 1800s, and demonstrate through pictures, historical proof,
empirical data on its structural strength and thermal efficiency, and its
environmental sustainability factor, that straw bales have a long and strong future
in the rural building profession.
Building with straw bales supports the recycling of a sustainable material. In a
similar way to the tires in the Earthship, straw bales recycle a material that
customarily would be burned. Using this material protects the quality of the air.
Also, straw bales have a very high thermal efficiency, approximately R 55.2 for a
three-string bale laid flat. They also do very well during earthquakes because of
their natural flexibility and strength. They are easy to use, and facilitate the home
builder experience. They do require some care in order to prevent moisture
buildup or pests, but are a totally non-toxic material. They are also extremely fire
resistant because they are packed so tight that there isn't enough oxygen for a
fire to start. (Steen et al., 1994)
The Straw Bale House is also a "how-to" book. It details all aspects of straw bale
construction, from foundations and floors, to roofs, to finishes. Steen et al.
describe the advantages and disadvantages of many different techniques and
materials, offering some sound advice in the process.
Although the straw bale house has been around for more than a century, its use
in contemporary settings is relatively new. More and more state and city codes
are recognizing the straw bale as a viable material, and more and more cities are
granting building permits. It will take time and more testing before the straw bale
may be completely accepted. Until then some compromises, such as using
another structural material with the bales as insulating material, may have to be
made. (Steen et al., 1994)
Building with baled materials could dramatically improve housing conditions in a
variety of climates and conditions. Anywhere wheat, barley, oats, rice, or other
straws are available, bale building can make economic and environmental sense.
Wherever the goal is to provide ecologically sound, sustainable structures that
are inexpensive to build and maintain, that are energy efficient and compatible
with renewable energy sources, and that can be owner built to further reduce
costs, bale buildings can be an ideal solution.
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Bale building is still very much in its infancy, however, and evolving on a daily
basis. It is evident from both historic and recent examples that it is possible to
build a durable bale structure, but much remains to be learned about how baled
materials behave in different conditions and climates, as well as in combination
with other materials. To date, bales have largely been used with construction
methods that were designed for other building materials. Designs that take
advantage of the unique characteristics of bales have only begun to be explored.
(Steen et al., 1994, p. xxii)
Audubon House by the National Audubon Society and Croxton Collaborative
discusses the renovation and remodeling of a late nineteenth century building on
Lower Broadway in New York City. The philosophy of both the Audubon Society
and its architect is to maintain an environmental consciousness throughout the
process, from energy conservation and recycling to choosing less-toxic building
materials, finishes, and furnishings which make it a safer place for its workers.
The object is to protect the natural environment, as well as maintain a healthy
environment for the workers inside. When the owners and architects were
selecting the materials for this project they sometimes found that the options
contradicted themselves, and they had to choose the lesser of two evils.
. . .where the use of pressed wood was indicated, the team had a choice of one
product made with low-toxic glues and sawdust from California redwoods or
another made with a different sawdust but a less environmentally clean glue.
Because the Audubon Society places a premium concern on biodiversity and the
protection of habitats (including primary forests), the team chose the latter
product.(National Audubon Society, 1994, p. 118)
The book describes in detail the design considerations, from the open floor plan
to the high efficiency gas-fired absorption heater/chiller to the special sensors on
the task lighting that turn lights off when the room is unoccupied (Audubon
Society, 1995). When designing office space, the owners and architects are
working on such a grand scale that both the environmental implications of their
methods and the physical needs of the workers need to be taken into
consideration. These will not always coincide. A residence, however, is usually
for one family or individual whose physical needs are a specific requirement of
the design. Here environmental consideration can often be integrated
successfully.
The Audubon House project is relevant to this research because one of its key
aspects is that the Audubon Society insisted upon educating the employees on
the practice of recycling and energy conservation. Everyone in the office building
is involved in preserving the natural environment, and because the office
environment is so comfortable, they "frequently remark on the pleasant ambience
of the Audubon House"(1995, p. 155).
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Earthship Volume I and Volume II by Michael E. Reynolds are practical guides to
building a new kind of dwelling. The Earthship is built in U-shaped modules with
the open end of the U facing south and the round end of the U facing north and
bermed into either an existing or a man-made hill. Once the U is dug out of the
ground, recycled tires that have been pounded-filled with sand and dirt are layed
like bricks to a desired height. Spaces between the tires are filled in with a
mixture of dirt and empty aluminum cans. The finished product, once all the
passive and active solar equipment is installed, the grey water system is
installed, and the green house hallway is planted, is an independent vessel.
Reynolds compares his Earthship to Noah's Ark. The Ark survived the flood, as
the Earthship is prepared to survive the metaphorical flood of an environmental
crisis in the very near future if consumption of energy and vital resources does
not change (Reynolds, 1990).
Volume I describes in detail how to build an Earthship. Reynolds (1990) begins
by explaining and exploring the "natural phenomena of the planet and explains
how to interface an Earthship into the existing phenomena of the area" (p. 27); its
relationship to the sun, the wind, water and fire.
Following is a section on design in which Reynolds shows how an individual
module can be combined with other similar modules to design a house. It is
important to understand that "The module is not a house, but is an individual
room. This room cannot be expanded to make a house, but must be multiplied"
(p. 49).
The structure of the Earthship is very simple. The U-shaped mass evenly
distributes the load.
In contrast, [to standard construction] the earthships are designed to join the
Earth, rather that to resist it. The structure (mostly earth itself) is based on a very
wide distribution of loads so that by the time all the loads reach the earth, they
are insignificant in magnitude. An Earthship actually "floats" on the earth. This
results in a very forgiving structure that has the potential to move with the earth.
(Reynolds, 1990, p. 66)
In other words, the "U-shaped mass bearing walls are their own foundations"(p.
66). Beams are placed across each arm of the U at 2'0" on center. Both the
interior and the exterior walls are plastered with mud.
As a whole, the Earthship is an environmentally conscious house system that
does not drain the earth's resources. This is a good example of the direction in
which architecture can go to contribute to the current need for environmental
consciousness.
Volume II describes systems, components, and factors of the Earthship: the
photovoltaic system; domestic and waste water systems; hot water systems;
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lighting systems; adobe fireplaces; stairways, doors and cabinets; bathtubs,
showers and vanities; skylights, aluminum can domes and vaults; landscaping,
and codes, permits, and financing. In fact, this is also a lesson on how to
conserve energy and resources. The challenge is to be able to adapt to the
rhythms of the planet. It is a choice. Reynolds poses some important questions:
Do you need to do a wash whenever you want to or can you exist only doing
washes on sunny days?
Do you need limitless hot water all the time or can you survive using hot water
between 11 a.m. and 11 p.m. on sunny days?
Do you need three square meals of meat and potatoes each day or can you
graze from a year-round greenhouse?
Do you need limitless electricity for hundreds of plastic gadgets or can you exist
with a small amount of electricity for a few special tools and appliances?
Do you need hot water instantly at your tap or can you wait a few seconds for it
to get there?
Do you need three showers a day or can you survive on one every other day with
sponge baths in between?
Do you need to flush away five gallons of water every time you use a toilet or can
you use a compost toilet?
Do you need to keep your house at 78 degrees all the time or can the
temperature drop to 68 degrees sometimes?
Do you need five-hundred gallons of water every day or can you exist with 20
gallons some days.
If our lifestyles can conform more to the patterns of the planet than to our
socioeconomic system, we can reduce the stress on both ourselves and the
planet.(1991, p. ii)
Volume II offers a serious look at alternative living systems, and is a valuable
resource for anyone who wants to make some important changes on the planet.

HEALING SPACES, PSYCHOLOGICAL AND DESIGN FACTORS
In this category there are several books worthy of attention: Sacred Space by
Denise Linn; House as a Mirror of Self by Clare Cooper Marcus; Healing
Environments by Carol Venolia; Places of the Soul by Christopher Day, and A
Pattern Language by Christopher Alexander.
Healing Environments by Carol Venolia is a comprehensive source about all
aspects of healthy environments. Although Venolia covers information that
appears in The Natural House Book, Sacred Space, Earth Design, and Places of
the Soul, she connects these issues to healing. Venolia (1988) lists nine
essential qualities for healing environments which she develops throughout the
book. These are:

28

1. stimulate positive awareness of ourselves;
2. enhance our connections with nature, culture, and people;
3. allow for privacy;
4. do no physical harm;
5. provide meaningful, varying stimuli;
6. encourage times of relaxation;
7. allow us to interact with them productively;
8. balance constancy and flexibility;
9. be beautiful.(p. 11)
All these issues deal with creating a healthy self. There is no separation between
the self and the space, and if the space is not healthy, the self will not be healthy.
Clare Cooper Marcus discusses the house as a reflection of self, which in effect
says that if the self is not healthy, then the house will not be healthy either. In
contrast, Venolia discusses what being healthy entails and describes how this
relates to creating a healthy space. In the first part she focuses on the self and
awareness. Throughout the book there are exercises to help understand and
experience her concepts. In the second part she discusses elements in the
space such as light, sound, color, the thermal environment, and indoor air quality.
She refers to several authors reviewed in the section such as Thad Godish, Clare
Cooper Marcus, John Ott, Christopher Alexander, Sarah Rossbach, and Marinelli
and Bierman-Lytle, and synthesizes their concepts into hers. Venolia goes into
some detail about the harmful effects of construction materials, but adds that
healing spaces are not purely a factor of being non-toxic. In her list of nine
qualities, number four says:
Do us no physical harm. It seems obvious that we would not want to make
buildings that harm our bodies--yet it's being done every day. Toxic materials,
stressful lighting, unnerving noise, and unhealthy heating and air conditioning
systems can all work against our well-being and are present, to varying degrees,
in many contemporary buildings. For some people, simply getting out of range of
hazardous building materials and systems will make a marked difference in their
health. But we mustn't stop there. Using non-toxic materials, we can still make
alienating buildings that sap our vitality and cripple our will.
Therefore, Venolia presents design elements such as energy of place. She says:
Many factors go into creating the energy of place. Orientation, light, color, sound,
symbol, materials, form, climate, vista, and electromagnetism combine to make
each spot unique. The activities that occur and the feelings people have in a
place add another layer, leaving echoes of happiness or misery in the walls. The
landscape and the elements have their own inherent feelings that set the tone for
any activity or construction. (p. 173)
This is the basis for most forms of "'geomancy' which means 'divining the earth
spirit.' 'Geomancy seeks the harmonious placement of cities, buildings, and
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human activities, so that the vitality of the earth's life force. . . is maintained' " (p.
173).
In the last section she shows how all these elements can be made into a healing
center. Finally, she gives suggestions on how to "take action," and create a
healthy space from one that is not so healthy, or from scratch. She recommends
starting by taking an inventory of self and circumstances from personal health
and present environment to available resources. She then suggests following
some of the guidelines in the book to rearrange an existing place or create a new
one.
This is a comprehensive source with a valuable selection of research and insight.
It is central in supporting this paper's mission in developing a case for Healing
Architecture.
Sacred Space by Denise Linn is a spiritual guide to creating space that heals. It
offers similar exercises found in Healing Environments. The subtitle of this book
is Clearing and Enhancing the Energy of Your Home. Denise Linn, who is a
healer and practitioner of Interior Realignment, explains that the energies in the
home can positively or negatively affect ones ability to be healthy, loving,
creative, and abundant. Each chapter is devoted to a particular aspect. The first
four are about the elements, in which Linn explains the element, be it fire, water,
earth or air, and then offers rituals to perform to embrace the elements as they
are present in the home. The remaining chapters continue to explore the ways to
balance the spiritual, emotional and physical energies in the home.
There is no scientific evidence in this book. Denise Linn's information is intuitive,
and learned from Native American heritage. Its information is valuable to the
spiritual view of healing in the home. Even though science cannot prove that
there are power animals or angels, many shamans work with them and teach
their followers how to use them. Denise Linn is offering such a gift. A home is a
sacred place, and in Denise Linn's view needs to be honored as such. The
healing comes from feeling safe in one's home.
Another way to bring protection to your home is to ask that four great tall angels
stand around the outside of [sic] your home. Imagine that their wings are spread,
creating a great canopy of light and love over your home.(Linn, 1995, p. 217)
Places of the Soul by Christopher Day is a book about architecture and the
environment by an architect. Christopher Day is a non-traditional architect who
prefers to leave the "straight edge" behind. He is very conscious of the qualities
in architecture that bring buildings to life and make them liveable places. In
Places of the Soul, Day discusses how the natural environment is being
overcome by toxins, and stresses how important it is to be conscious of this
when designing and building a house. He points out ". . . how much harm human
activities do to the world. We can look at almost every product as bought at the
price of environmental or human damage" (Day, 1990, p. 30). He writes:
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So what is this damage? What price do we pay? We can read in the newspapers
of poisoned ground-water, radioactivity in food, dying forests and seas and
collapsing ecology in whole regions. This isn't just what other people do. It is
product and by-product of the way we build and live. This sort of pollution hardly
existed before the industrial revolution and much of the worst of it has only been
invented in the last few decades. It isn't the only way to live and to build, but it is
the normal way these days. To make changes therefore that are acceptable to
the people who will pay for them and that perform acceptably is not easy. But if
we are aiming to build architecture which has a health-giving influence, we need
responsible foundations. (Day, 1990, p. 30)
Day is aware of the toxicity of Radon, electromagnetic radiation, and the many
chemicals now found in building materials throughout the world. He is also aware
that certain elements conflict with each other. For instance, energy conservation
over the past two decades has produced tight buildings which has resulted in
many health problems. "Draught-proofing has led to buildings being less well
ventilated than ever before in human history--yet we need fresh air to live!"(Day,
1990, p. 31)
Throughout his book Christopher Day focuses on the human quality of shapes,
spaces and materials. He shuns rectangular spaces because "Minimally
furnished, such rooms are not calm, holy, sacred places, but empty sterile boxes.
. . . Many rooms . . . need ornaments with no practical purpose other than to
make the place habitable (p. 76). And in a slightly sarcastic tone he states:
It is not just that rectangular rooms are convenient to put things in; they need a
lot of things to make them rooms we can live in. They are both product of and
fuel for a materialistic culture.
. . . It is not the rectangle which is the problem, but its life-sapping characteristics.
Where materials, textures, colours, light, living line and human activity can
reinvest such forms and spaces with life, the materially practical and culturallynormal characteristics of rectangles can be used to advantage. None the less, in
general, I feel on much safer ground with non-rectangular, or shape-moderated
spaces. (Day, 1990, p. 77)
By working very closely with his clients, Day can incorporate their needs and
their souls into their buildings. It is the process that "ensouls" the building. His
architecture is built by volunteers. There is a learning process that goes along
with the building. Christopher Day's architecture is not well-organized spaces
following a sacred form of geometry, nor is it just confined to the policy of using
only non-toxic materials. It goes much beyond this. His concern is with the quality
of the space on a spiritual as well as physical level. He talks about "healing
silence." By this he means that
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. . . if we are to design healing environments we need to create qualities of holy
silence that are accessible for all, not just for globe-trotters and meditators but
especially for those who lack the outer or inner means.
Even if we can't define silence, we can recognize it. Gentle, unobstructive,
calming, life-supporting, holy sounds allow us to be quiet within: eternal sounds,
sounds of the breath or air, the quiet endlessness of water--definitely not sounds
of the ephemeral moment however calming. Cows chewing the cud and bumblebees droning are calming, almost soporific, but they are not eternal. Silence,
tranquility and the eternal have a lot to do with each other.
. . .There is dead silent or living silent architecture. To create living silent
architecture we need to understand and work with the essential qualities of living
silence: the gentle, the unobtrusive, the tranquil, the eternal, the life-supporting,
the holy.(p. 142)
Although there is a lot of information in this book, it tends to be at once both
dense and ephemeral. There are a substantial quantity of facts and a lot of
information, yet they are often interspersed among personal experiences and
descriptions of personal artistic style. Unlike most of the other literature
discussed in this chapter which is about health, architectural materials, or
geomantic procedures, this book is by the artist and about his own work. The
architectural and experiential information is sound, yet because it is often
surrounded by both opinion and by poetry it becomes difficult to follow.
Christopher Day is an environmentally conscious architect who wants to do more
than just build healthy boxes, and thus is a valuable component of this research.
House as a Mirror of Self by Clare Cooper Marcus is a compilation of interviews
with people in different periods of life and their relationships to their homes. Clare
Cooper Marcus, a Professor of Architecture and Landscape Architecture at the
University of California at Berkeley, approaches these interviews from a Jungian
point of view. She believes that the relationships people have with their homes
directly reflects who they are as individuals and visa versa. Her theory traces the
psychological formation of these relationships back to childhood experiences and
memories of such experiences. She asks the people to have a conversation with
their home to find out how the house feels about them, and then in return, how
they feel about the house. Throughout the book it is demonstrated how one's well
being is strongly affected by one's relationship to one's home, be it a house, an
apartment, or a trailer. In one instance a woman became ill with cancer after the
people in the house next door decided to build a hot tub on a deck with a view
directly into her bedroom. The woman felt violated and eventually developed
cancer (Marcus, 1995, p. 207).
Clare Cooper Marcus demonstrates that a couple's relationship to the home
presents another set of factors. Each partner brings his/her own psychology into
the home. Sometimes they harmonize with each other, and sometimes they
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don't. When a marriage fails and one person has to leave, there can be grief and
a sense of loss, especially when a strong bond between the home and the
individual has been formed. It is similar to the feeling of grief felt after a loved one
dies. Sometimes there is a feeling of relief.
Clare Cooper Marcus points out that not every relationship to home is healthy.
Some people feel trapped in their homes, just as they had felt trapped in their
parent's home. Through therapy they must work out these issues so they can find
a home that allows them to be free as individuals.
In the beginning of the book the author connects a child's interest in treehouses
and secret places with its formation of a need for privacy. If a child is allowed to
create its own private place, then a healthy relationship to privacy is formed. If,
however, parents interfere with this early stage of individuation, then the child
grows up with a more ambiguous relationship to his need for privacy and
boundaries.
This book demonstrates another aspect to creating a healthy living space, and
offers a quantity of data that demonstrates how a relationship with a house can
be either healing or detrimental.
A Pattern Language by Alexander et. al., is similar to a feng shui guide with an
intrinsically American flavor. There are 253 patterns broken down into 37
sections, beginning with "regions and towns, then working down through
neighborhoods, clusters of buildings, buildings, rooms and alcoves, ending finally
with details of construction" (p. xii). Each pattern is connected to other patterns
which are required in order to complete the main pattern. The patterns were
developed over eight years of practical experience.
Each pattern describes a problem which occurs over and over again in our
environment, and then describes the core of the solution to that problem, in such
a way that you can use this solution a million times over, without ever doing it the
same way twice. (1977, p. x)
To further explain Alexander says
In short, no pattern is an isolated entity. Each pattern can exist in the world, only
to the extent that is supported by other patterns: the larger patterns in which it is
embedded, the patterns of the same size that surround it, and the smaller
patterns which are embedded in it.
This is a fundamental view of the world. It says that when you build a thing you
cannot merely build that thing in isolation, but must also repair the world around
it, and within it, so that the larger world at that one place becomes more
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coherent, and more whole; and the thing which you make takes its place in the
web of nature, as you make it. (p. xiii)
Unfortunately, A Pattern Language is dated. Alexander et. al., do mention that
wood and steel are a depletable resource, and if the world continues using steel
at the current rate (of 1977) then there will be none left by 2050. There is no
mention of the toxicity of materials, and plywood and particle board are
suggested as excellent "secondary materials."
The patterns that refer to quality of indoor and outdoor space are still relevant
today and contribute to making psychologically and spiritually healthy spaces.
These patterns would work perfectly well while using healthy materials.

HEALING AND SENSORY ENVIRONMENTS
Although many of the above sources deal with the sensory environment nonspecifically, there are some sources that primarily focus on them. These are:
Healing Environments by Carol Venolia, and Health and Light by John N. Ott.
Health and Light by John N. Ott was written in 1973. John Ott, who is famous for
his full-spectrum light bulbs, began as a time-lapse photographer. He discovered
how using different colors of light produced different results in the growth of
plants. He tried these experiments on animals and discovered that pink light
produced aggressive behavior in animals and affected their ability to reproduce
normally. He also noticed that full spectrum, or white light counteracted the
dysfunctions, and that blue light was calming (p. 115).
He also claims that some of the fears of ultraviolet light are unduly caused by
misconceptions and incorrect data.
It is very difficult to evaluate the data since it is so dated, but it is a significant
source of preliminary findings. Perhaps if the ozone layer weren't thinning so
much in crucial areas around this planet, some of his theories could be
advisable. Now, however, there is too much conflicting evidence to support longterm ultraviolet light exposure.

FORMS OF GEOMANCY: FENG SHUI AND THE POWER OF PLACE
There are several informative sources on feng shui (wind and water) in this
country. Evelyn Lip is well known for Feng Shui for the Home, Feng Shui, a
Layman's Guide to Chinese Geomancy, and Feng Shui for Business. Some other
reputable sources are: Feng Shui by Ernest J. Eitel; The Living Earth Manual of
Feng Shui by Stephen Skinner; Feng Shui and Interior Design with Feng Shui by
Sarah Rossbach; Living Color by Sarah Rossbach and Lin Yun; The Power of
Place by James A. Swan; Sacred Architecture by A.T. Mann; Earth Design by
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Jami Lin, A Soul in Place by Carol Bridges, and The Power of Place by Winifred
Gallagher.
Some prevailing definitions of feng shui are:
"Feng Shui Literally translated as "wind and water," it is the Chinese art of
placement, of balancing and enhancing the environment" (Rossbach, 1987, p.
xxiii). Rossbach says in her first book that "these forces are believed to be
responsible for determining health, prosperity, and good luck" (1983, p. 1).
Evelyn Lip (1989) quotes a definition from The Encyclopedia Sinica:
Feng Shui--wind and water, the outward and visible signs of celestial yang and
yin; the art of adapting the residence of the living and the dead so as to
harmonize with the cosmic breath.' Lai Chuen Yan tells us that feng shui is a
mystical combination of Chinese philosophical, religious, astrological,
cosmological, mathematical and geographical concepts. It is a unique dogmatic
faith or superstition of the Chinese mind. (P. 5)
Feng shui is strongly allied with the basic concepts of yin and yang ("negative
and positive principles of universal life"(Lin, 1989, p 13)) the five elements (wood,
fire, earth, metal, and water); the five directions (east, south, center, west, and
north); the four seasons (Spring, Summer, Autumn, and Winter) and five colours
(green, red, yellow, white, and black) (Lin). "The luopan is the geomancer's
instrument for the divination of orientations of buildings or tombstones. There are
several types of luopans. . . .They serve to represent the universe by means of
which forces of heaven and earth can be harmonized"(p. 30). Lin explains how
the luopan is used, and then gives the "Standard Rules-of-Thumb of Geomancy"
(P. 44). For example, rule (d) says:
Trees are not always "protective" toward the household. Sometimes they
obstruct the "entry of wealth". For example, a big tree planted in front of the main
door deprives the tenants of fortune. This idea could have originated from the
fact that a big tree being shady deprives the house and the occupants from much
welcomed sunshine. Another practical reason could be that such big trees are
usually tall and thus good conductors of lightning (p. 44).
There are other rules, such as placing a house on the side of a mountain is poor
feng shui because to be located "near steeply falling water" is dangerous (p. 48).
Lin's book has very clear illustrations showing fortunate or unfortunate
placements of houses and rooms. She also graphically presents good and bad
locations for the entry of a house, and the relationship of the house to site. Her
books Feng Shui for Business and Feng Shui for the Home are very similar, but
the graphic examples are geared to the specific building types. They are clear
and detailed explanations of the practice and elements of feng shui and serve as
a helpful and significant resource for this paper.
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Sarah Rossbach, in both Feng Shui and Interior Design with Feng Shui, presents
similar information. She develops the application of Feng Shui rather than
focusing on the specific technical aspects of the divining tools. In her first book,
Feng Shui, Rossbach explores the meaning and practice of feng shui as it is
practiced in China and Hong Kong. She devotes a section on rural feng shui, and
one on urban feng shui, both obviously requiring different handling. Her mentor is
Lin Yun, who is a Black Hat feng shui practitioner.
Black Hat feng shui is a hybrid of many customs, thoughts, and practices. It
arose from the long journey of Buddhism from India through Tibet and finally to
China. Along the way, it incorporated religious and philosophical theories, rites,
and disciplines from the countries it passed through. From India it carried the
word of compassion, the concept of karma, the practice of yoga, and the
structure of an organized church, replete with proselytizing monks and religious
ritual. In Tibet, it picked up magical and mystical knowledge and ritual such as
chants and charms. After arriving in China, it was influenced by indigenous
culture--yin-yang theory and Taoism, ancestor worship and animism, divination
and feng shui, and even folk cures for every imaginable problem ranging from
stomach aches to malign spirits, scholarly aspirations to childbearing, from
attaining wealth and power to manipulating the destruction of one's enemies.
One outcome--Black Hat feng shui--is a practical eclectic version of feng shui,
mostly based on intuition and mystical knowledge. Its feng shui cures are both
logical--ru-shr, translated as "within our experience or knowledge"--and illogical-chu-shr, translated as "outside our experience." (1983, p. 14)
The movement, presence and balance of ch'i is fundamental to feng shui (See
Figure 1 page 45). "Ch'i must flow steadily and smoothly throughout the body."
Rossbach says about ch'i that
It can include such diverse phenomena as the energy that moves waves; the
source of fertile earth; what martial artists channel when striking powerful blows;
what acupuncturists seek to activate with their needles; and even man's aura.
For thousands of years, the Chinese have hired feng shui expert to divine, like
architectural dowsers, where the best ch'i flows in the landscape. (1983, p. 23)
Although Rossbach's account mainly discusses feng shui in China, it also gives
examples about feng shui in big cities such as New York where the tall buildings
act like mountains. Mountains in feng shui are indicative of dragons and tigers.
The arm chair pattern is the most fortuitous. This is when a house is surrounded
on three sides by mountains. If there is a river flowing by it is even more
fortuitous. In the western world it is very common to cut through mountains to
build roads. This practice is frowned upon in China. It is equivalent to cutting the
toes off the dragons.
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The advantage of feng shui is that there is always a solution to bad feng shui.
Trees, lamps, mirrors, wind chimes, bird baths, or shrubs all function to redirect
ch'i. Rossbach clearly presents example of cases where solutions are required.
(Rossbach, 1983)
In Feng Shui certain shapes or buildings are also preferred. The best shapes are
rectangles, squares, or circles. This ironically contradicts Christopher Day's
theory which says that rectangular shapes are not living shapes. Feng shui in
contrast uses the ba-gua (Figure 2, p. 47) to locate energy in a house (see also
figure 3 in Chapter Three for details). If the house has an unusual, or nongeometrical shape, there will be certain energies missing. In this case it is
customary to plant trees, or add mirrors. (Rossbach, 1983)
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FIGURE 1

Source: Rossbach, 1983, p. 26
In this book, and in Interior Design with Feng Shui, Rossbach gives some
solutions for difficult interior patterns. For example, slope ceilings, or low beams
oppress ch'i and this can be resolved with bamboo flutes or tasseled curtains.
(Rossbach, 1983)
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In the eyes of many, feng shui is viewed as superstition, yet for centuries it has
influenced fortune in China. Recently it has become popular in Western
countries, especially in the United States. Whether it is superstition or not doesn't
seem to matter to those who need to make changes in their lives. And very often
some feng shui solutions succeed in turning around lives that have been filled
with misfortune.(Rossbach, 1983)
Stephen Skinner focuses primarily on the system of feng shui, on the history, the
luopan and the bagua. There are not many examples in this book, and the
concepts are not as clearly explained.
Sacred Architecture by A.T. Mann is an illustrated book about different forms of
sacred architecture, from Islamic architecture to the Greater Cathedrals, and
sacred geometry. In order to keep the focus on the issue at hand, this paper will
review only the chapter on feng shui. In fact, this chapter summarizes the
concepts of feng shui that Rossbach, Lip, and Skinner, and Eitel speak about in
their books. The difference here is that there are color photographs instead of
simple sketches to delineate the concepts. The pictures clearly show that
The two primary natural forms which must be respected and utilized are water
and the mountains. Water is the essence of life and its processes are critical. The
flow, location, depth, purity and strength of bodies of water are all considered and
used in evaluating the correct location for a building. Similarly, mountains are
considered intersections of earth and heaven, and as such dispense energy to
the surrounding land. In the analogy of the Tao, water carries the yang or active
principle, and mountains carry the yin or passive principle: water feeds and
nourishes and hills separate and shelter. (Mann, 1993, p. 80)
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FIGURE 2

Source: Lin, 1995, p. 189
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It is especially obvious from these pictures that the mountains of China are
unique, and do not resemble anything in the United States. The scenery is
definitely suggestive of a dragon. From these pictures one can also see the
power of the water.
Earth Design by Jami Lin begins by presenting an over-view of the history of
geomancy and Natural Law. Air, earth, water, and fire are the elements which
make up the environment and they harmonize with each other. Jami Lin says,
"Every thing in nature is harmoniously intertwined" (Lin, 1995, p. 24). The
concept of yin and yang fares prominently in her theory. She describes in a little
detail the elements of various forms of geomancy. She defines geomancy and
then clarifies her own term, Earth Design, as follows:
. . . Earth Geometry . The words geometry and geomancy are derived from the
ancient Greek words: geo meaning Gaia or earth, metry meaning to measure,
and mancy translates into mantos, which means to divine, of spirit. Geomancy is
the law of balance and proportion combined with the spirit or energy that
connects all form.
Geomancy is the practice of using inherent energy to live in harmony with the
earth. Earth Design is a synthesis of geomancy, conventional aesthetic design,
and personal divination. Geomancy is one form of divination. (Lin, 1995, p. 41)
To set up a framework for her theory she presents several well known forms of
geomancy. These include: triangles and pyramids, circles, spirals, feng shui, and
the cross.
In a section called Natural Science she discusses magnetic radiation,
electromagnetic findings, and Bau-biologie. She is a Bau-biologist and practices
architectural design in South Florida.
Jami Lin (1995) devotes an entire chapter to intuition, and another to feng shui.
She states that "Intuition, as applied to Earth Design, helps you develop a series
of questions and answers needed to help make good decisions. If you make this
decision, how will it holistically affect everything else?" (p. 100). In the chapter on
Feng Shui she discusses the elements of the Chinese Taoist tradition. "These
are: Fire, Earth, Metal, Wood, and Water" (p. 123). The elements have a
creative/or generative order or a destructive/degenerative order which affect the
energy in a home (p. 128). Another thing that affects the energy or "Ch'i" is what
Lin calls "a secret arrow." This can be either a tree or another house casting a
direct line through parts of the house. Such a line could bring misfortune to the
parts of the house it penetrates. Size and shape of room, as well as placement of
doors and windows play key roles in the successful design of a house. Lin
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describes the Energy of eight directions, and the Bagua (based on the energy of
eight directions) in detail, and gives examples of their use.
In the book Lin also discusses astrology and conventional interior design. Her
main philosophy is to design living environments that incorporate "space
planning, sacred architectural form, non-toxic and environmental concerns, life
and health safety, barrier-free requirements, computer considerations, personal
environmental energetics, lighting, texture, and color all within the functional
realm of a client's specific needs" (Lin, 1995, p 290). This book offers relevant
material and insights on the design of holistic living environments, with design
determinants that include more than the mere square footage needs.
The Power of Place, edited by James A. Swan, is a collection of articles written
by prominent writers in the field of geomancy. Some of these articles will be
included in this review because of their relevance to the issue of healing
architecture.
In "Geomancy," Richard Feather Anderson defines and discusses the main
principles of geomancy to emphasize the importance of living and building in
harmony with the earth. Anderson describes geomancy as
. . . the ancient science of living in harmony with the earth. It is the art of finding
the right place and time for any human activity. It is an ancient form of sacred,
ecological land-use planning. It originally integrated the study of ecology,
geology, dowsing, earth acupuncture, architecture, sacred geometry, harmonics
or music, dance, seasonal myths and rituals, astronomy, astrology, and
cosmology. And so it can be viewed as the mother of the natural sciences.
(Anderson, 1991, p. 191)
Finding a sense of place becomes a matter of simply finding the center, locating
boundaries, establishing a relationship with the boundaries of the region, and
taking into consideration some of the pertinent elements mentioned above.
Anderson says that the "geomantic center is a unifying place, a place of
connection" (p. 194). A town plaza or hall would be an example. Furthermore, he
says that "The lack of a well-defined center, boundaries, and gateways can lead
to a feeling that there is 'no there' there, as with suburbia, the commercial 'strip',
and other forms of urban sprawls" (p. 195).
Anderson mentions a few geomantic styles, such as feng shui, which is an
ancient method or finding the most harmonious placement by locating good
mountain formations and river shapes. The Irish placed four sticks on the ground
and if they were still up the next day then it was alright to build there. It they had
been turned over during the night, then the building was on a "fairy path" and it
was to be avoided.
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Anderson stresses the importance of building in harmony with the land, and
seems dismayed that "Humans are the only creatures that build things out of
harmony with these universal patterns" (p. 199). As with many authors cited in
this paper, Anderson agrees that "The shape and proportions of buildings have a
great effect on the qualities of a space" (p. 199), and that the ancient way of
building, in using sacred geometry, was able to harmonize the frequencies of
humans with that of the earth and as a result "mimicked the proportions of your
own body and everything else in the universe, thus bringing you in harmony with
the spirit of that place" (p. 199). Anderson offers insight into the values of
harmonizing with the land to maintain health.
In "Befriending the Dragon: The Art of Feng Shui Geomancy," James Swan
presents an interview with Master Lin Yun, a Grand Master of Tibetan Black Sect
Tantric Buddhism. The Black Sect approach works with and maximizes the Ch'i.
Like Traditional feng shui, it works with shapes of buildings and things, and with
directions such as north and south. The Black Sect considers another element in
addition to Ch'i called Yi. "Yi . . . means will, wish, or intention. Yi is a blessing
and state of mind. It includes prayers, gestures, or mudra, and visualizing certain
things, often as part of the ritual." (Swan, 1991, p. 205)
Yun says that instead of five senses, in feng shui there are al least 100. He
explains the ba-gua which is the eight sided wheel that contains the eight
hexagrams as seen in the I Ching. The ba-gua helps to be in accord with
universal harmonies (Swan, 1991). Yun says that feng shui is like acupuncture:
some remedies include planting trees or installing lamps. The location of things
can change Ch'i. There are also things that can catch Ch'i; these are shrubs or
birdbaths.
Swan summarizes the nine basic rules of feng shui:
1. Install bright objects, mirrors, or crystal balls. Mirrors reflect away bad chi and
brighten up spaces. The general rule of thumb is the bigger the better. Lights can
also help.
2. Install bells or wind chimes which make pleasant sounds. These dispel
negative chi and summon positive chi.
3. Cultivate living objects in and around your home--plants, fishbowls, bird
feeders, or birdbaths.
4. Place heavy objects like stones in places to help stabilize energy.
5. Install moving objects--mobiles, windmills, and fountains, all of which stimulate
chi flow.
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6. Place machines powered by electricity in special places in accord with the BaGua design.
7. Bamboo flutes can be played or used for decoration. They symbolize spiritual
swords, and tying red ribbons around them and pointing them upward helps chi
flow. Shaking flutes helps drive away bad spirits.
8. Choose colors to increase beneficial chi. Yellow is the color of longevity, red is
an auspicious color, and green is a color of spring and growth.
9. Red ribbons can be placed on doors with knocking knobs. Fringe can be used
to hide slanted beams.(1991, p. 214)
Another article in this text has some relevance to the topic of healing
architecture. In "Your House Cares About You," Peter C. Hjersman talks about
sensing the energy of the land or of a room, and to make conscious the intent vis
a vis this space. Hjersman says this is done by a form of dowsing.
Dowsing is a method of asking questions of a location. Most often we hear of
people asking for water locations. Yet in antiquity people who built monuments
(and houses) used dowsing to ask for the best location for the building, for the
entrance, and for the room arrangement.(1991, p. 240)
Hjersman says anyone can dowse, and mentions the "silent clap" which is to
bring the hands slowly together until an energy sensation appears between the
hands.
The main point in this essay is that communicating a positive intent to the
building, and listening to the building are key methods of showing that a person
cares for the building.
This concept of the power of intent and communication is metaphysical in nature.
There is no scientific evidence that it works. Yet it has been practiced for years,
and the results are evident according to Hjersman, from his personal experiences
and interviews with practitioners of power of place, including dowsers.
A Soul in Place by Carol Bridges is a collection of short passages on Feng Shui's
nine aspects of places in the home. These nine "life endeavors" of feng shui are
"1) career, 2) self knowledge, 3) ancestors, 4) wealth, 5) fame, 6) marriage, 7)
children, 8) helpful people, and 9) health" (Bridges, 1995, p. 1). In the first section
the author presents a list of possible issues someone might be grappling with in
life, and in the pages following, presents a remedy based on some of the
elements of feng shui. On the whole, this is not a technical text. Instead, it has a
poetic quality with a spiritual edge. It addresses the spiritual/psychological
relationship with home more than the architectural/healthy materials aspect.
However, it is a valuable resource that shows how with certain arrangements of
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furniture and certain relationships of key areas to the outside world, a home can
be either a safe place or an oppressive one; affecting the feelings of well being in
the person(s) living there.
The Power of Place by Winifred Gallagher is a light-hearted report on how
"place" affects behavior; that there is a place for everyone and not everyone likes
the same place. From the extreme northern places like Alaska to the extreme
high places like Mt. Denali "the highest mountain in North America and the
coldest in the world"( Gallagher, 1993, p. 67), there are characteristics intrinsic to
these places that are more suitable to some people than to others. Gallagher
reports that not everyone living in a particular area is suited to that area, an may
eventually develop psychiatric issues such as SAD (seasonal affective disorder)
or become depressed, or be unable to sleep. (Gallagher, 1993) In such northern
communities indoor light quality can greatly affect the mood of a person,
especially during the winter when there is very little daylight. In other
communities where, on the contrary, it is hot and sunny for long periods of time,
some people may have difficulty with the heat. Moreover, some people feel more
comfortable at high altitude than others do.
Gallagher also discusses research on geo- and electromagnetic fields and
behavior, and the practical aspects of feng shui. She reports on the
consequences of too much stimuli in the environment such as noise level. For
example
Cost-conscious managers and designers seem to forget that in the workplace,
most of that stimulation should come from the task at hand, not the poor lighting,
noise, flawed equipment, and information overload that a third of office and a half
of factory workers complain about. (p. 155)
Gallagher presents and discusses questions such as: How does the urban
environment create a place for peace or crime? And, does the natural
environment inspire one to be healthy? What is experienced in homes is
reflected in neighborhoods and in the world. Gallagher says
Whether they are in the city, the country, or, increasingly, somewhere in
between, each of these sophisticated versions of the mammalian nest is a small
piece of our global village. Once we realize that just about anything that is true of
our relationship with our homes is true concerning our neighborhoods, regions,
and nations, then thinking locally will mean acting globally, and that means
saving the world. (1993, p. 228)

BAU-BIOLOGIE
Helmut Ziehe is the founder of Bau-biologie in this country and offers a
correspondence course for a certificate. Both Jami Lin and David Pearson are
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familiar with the concepts of Bau-biologie, and mention them in their books. The
Introduction to Bau-biologie by Helmut Ziehe explains the concepts. The 25
Principles of Bau-biologie are:
1. Consider geobiology in the process of selecting building sites.
2. Locate habitations at a distance from centers of industry and main traffic
routes.
3. Have dwellings well separated from one another in spaciously planned
developments amid green areas.
4. Plan homes and developments individually, taking into consideration the
human aspects and the needs of family life.
5. Use building materials of natural origin.
6. Use wall, floor and ceiling materials that allow air diffusion*.
7. Allow for natural regulation of indoor air humidity by the use of hygroscopic*
building materials.
8. Interior surface materials should allow air filtration and neutralization of air
pollutants (using materials capable of sorption*)
9. Consider the balance between indoors heat storage and thermal insulation.
10. Consider the balance between surface temperatures and air temperatures.
11. Use thermal radiation in heating, employing solar energy as much as
possible.
12. Promote low humidity and rapid desiccation* in new buildings.
13. Ensure that buildings should be neutral in odor or smell pleasant. Toxic
fumes should be avoided.
14. Use light, illumination and color in accordance with nature.
15. Provide adequate protection from noise and infra sound vibrations* or sound
conducted through solids.
16. Use building materials which emit little or no radioactivity.
17. Preserve natural electric field conditions and physiologically advantageous
ionization.
18. Refrain from altering the natural magnetic fields.
19. Minimize technical electromagnetic fields.
20. Restrict alteration of important cosmic and terrestrial radiation.
21. Employ physiologically designed furniture and spaces. Apply ergonomics*.
22. Design shapes and proportions in harmonic order.
23. Neither construction nor the production of building materials should contribute
to environmental problems and high energy costs.
24. Building and production methods should not contribute to the overexploitation of limited raw materials.
25. Building activities and production of materials should not promote social
damage through harmful side-effects.
Everyone can strive to apply these guide lines when erecting a new building or
when remodelling an old one. (Ziehe, 1991, p. 8)
This chapter has explored some of the literature that discusses the architectural
environment and its affect on human beings. Literature on the immune system
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explains that environmental toxins and stresses can weaken the immune system.
Literature on sick building syndrome discusses the physical and neurological
effects of environmental toxins, and airborne substances. Literature on feng shui
and power of place suggest that site location and building shape are integral to
the feeling of safety and the experience of balance in the built environment. Clare
Cooper Marcus discusses the relationship of the self to the house and suggests
that this relationship can affect the psychological well being of the occupant.
Carol Venolia suggests that many factors such as those mentioned above, plus
color, sound, temperature, and light affect the quality of the space. Finally, Baubiologie is a new field that has integrated all of these aspects and factors to
produce totally healthy, and ecologically safe architectural environments.
Chapter Three will present data from these sources to support the theory that
since the immune system is the single most important health preventor that can
be weakened by stress from environmental factors such as toxic chemicals, by
the psychological and emotional stress of relationship to the environment, and
the spiritual connection to place, building human habitats with healthy materials,
using feng shui and/or other forms of geomancy for spacial and site planning,
using materials that do not contribute to the decay of the planet, and locating
spaces with respect to the psychological and spiritual needs of the residents are
necessary to create and maintain health.
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Chapter 3 - EVIDENCE
INTRODUCTION
The data in this chapter support the theory that building human habitats with
healthy materials, using feng shui and/or other forms of geomancy for spatial and
site planning, using materials that do not contribute to the decay of the planet,
and locating spaces with respect to the psychological and spiritual needs of the
residents are necessary to create and maintain health. The immune system is
the single most important disease preventor and must be kept strong. This
chapter develops the connection between factors in the physical built
environment, the psycho/emotional relationship to environment, and the spiritual
connection to place. It includes a personal history of health which relates the
author's environmental concerns to weaknesses in current existing architecture.

PERSONAL OBSERVATIONS
The issue of finding a healthy place to live became vital to me soon after I
developed multiple chemical sensitivities (MCS). It is amazing to think how little I
knew about health ten years ago compared to what I know now. In 1984, just
before I moved out of my parents' apartment, I acquired a free studio for my
painting. It was a dirty space that used to be a maid's room before it was used for
storage. The landlord, who had denied me access to my Great Aunt's apartment
when she went to a nursing home, felt sorry for me and gave me this penthouse
studio, which was originally a maid's room, for free. There was dust, dirt, and
cockroaches everywhere, and none of it mattered to me because it was free.
There were two little rooms, each with a window overlooking the roof. The roof
overlooked the entire West Side of New York City, and from these little windows I
could catch a glimpse of some of the rooftops. I would go there every evening to
paint. I used oil paints with linseed oil and turpentine. I also used oil-based house
paints for very large paintings. Eventually the cockroaches became a nuisance,
so I sprayed TAT, a well known pesticide, to get rid of them. As time passed, my
work at the studio became less and less productive. No sooner had I set up my
paints and begun to paint than I became overwhelmed by sleepiness. Eventually
I would succumb to sleep. Often I dreamed I was hallucinating. Often I would
wake with a pounding headache, pack up the paints and leave. When I finally
moved into my own apartment, I closed up the studio and put the paints away.
The new apartment also had a view. This one overlooked the Hudson River, and
although it was just one room, it felt much bigger because of the view. As part of
the lease agreement I was to put carpeting in the apartment. The apartment was
freshly painted when I moved in. My headaches did not go away. I made no
connection between my headaches and anything in my environment. I continued
to live there. There were cockroaches there too. I use the pesticide to get rid of
them. There were other bugs too, and I used the cockroach killer on them too.
My headaches worsened and became more frequent. I took Tylenol. Eventually I
could not breathe out of my nose whenever I was home. I felt better outside.

48

Then I noticed that I would get the same symptoms whenever I would go into any
building. I also noticed that I would get symptoms when I ate certain foods. I lived
on antihistamines and Tylenol for a couple of years. One headache took me to
the emergency room because it was so severe. The doctors found nothing wrong
after a CAT scan and a spinal tap. They sent me home. The following year I had
an operation to fix a deviated septum to help me breathe. After the surgery, and
a full course of antibiotics, I felt even worse than I had originally. I could not go
anywhere without developing symptoms. Three months later I became very sick
and lost 10 pounds. I decided that I needed to make a serious change in my life. I
was diagnosed with chemical sensitivities and allergies. My immune system had
begun to fail. I was put on a strict diet, and sent to a clinical ecologist who gave
me sublingual drops and injections for all my allergies. I was sensitive to
formaldehyde, phenol, diesel fuel, natural gas, dust, mold, car exhaust, grass
and tree pollens, and tobacco. Finally the doctor recommended that I leave New
York. Within nine months I was in New Mexico and on my way to a full recovery.
At first it was not easy. The first order of business was to find a house that would
not make me sick. I found one that had wood floors and was old enough to have
outgassed all its fumes. The acupuncturist and I were making progress on my
health, but still things weren't just right. Even though the apartment I lived in was
almost environmentally safe, there were elements there that created a lot of
stress for me. Its front windows overlooked a noisy hallway. It was directly above
a laundry room and the furnace heating my apartment was also in the laundry
room. Not only could I hear voices and banging laundry machines all day and all
night long, but there probably was carbon monoxide coming up into my
apartment from the furnace. The driveway pointed directly towards my
apartment, and the cast iron stairs landed right in front of my door. There was no
peace and quiet. It was difficult to focus in this little apartment. Both my thesis
and my career were suffering, my relationships were unsatisfying, and my health
had come to a standstill. I called in a Hawaiian Geomancer. He was able to help
me ward off some of the energy. I put reflective coating on the hallway windows,
a mirror on the living room wall opposite the windows, and pictures of wild
ferocious animals on the front door facing out. There was, unfortunately, nothing I
could do about the laundry room below, and finally, after an argument with a
neighbor who insisted on drying sneakers in the late evening no matter what I
said, I moved.
My new apartment/house is a healing place. It is in an L-shaped refurbished barn
that is off the street behind another house. It is divided into two small apartments
and is surrounded by a fence which gives it plenty of privacy. The house is made
of adobe. It has a pitched metal roof, brick floors, and faces south. The south
side is all doors and windows. In my apartment there are two sets of double
French doors, a single door and a row of windows above both. I can open all the
doors in the summer. There is also a door in the kitchen which provides
wonderful cross-ventilation. There are four skylights and a little window on the
side near the kitchen. The french doors open onto a private yard which I share
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with my neighbor. There is a ceiling fan connected to the exposed ridge beam
which circulates the cool air up in the summer and the hot air down in the winter.
For heat in the winter there is a wood stove which I light only at night because
during the day the sun comes in from the south. The bed is up in the loft where
there is an operable skylight. Although the space is small, it provides safety and
comfort. There are no toxic materials anywhere in the house. The wood doors
and the structure no longer have any odor, and aside from the dust, there is
nothing in the environment that could cause a reaction. And because I am so
happy here, the dust doesn't bother me at all.
I used some of the wisdom of feng shui to furnish and decorate my house (See
illustration 1 page 63 and figure 3 page 64). My computer work station is in the
"career" area, my couch is in the "knowledge" area. The ladder going up to my
sleeping loft is in the "fame" area, and the bathroom is in the "relationship" area. I
must make a point of keeping the toilet seat down to keep my relationships from
going down the drain. The kitchen is in the "wealth" area, and my wood stove is
in the "family" area. I put my favorite picture of me when I was a child in the
"children" section, and the center of my house is the "health" section where I do
my exercises. There is also a mirror on the unused door that connects the two
apartments. All these things work to create a balanced environment.
Outside the house there are wind chimes and bird food and a birdbath that
attracts the little wild birds who have made their home in the yard (See illustration
2, page 65). Horse shoes on both the inside and the outside of my front door are
there for good luck. Since I have been in this house, my health has been good, I
have been successful in my career, I have found happiness in myself, and my
immune system is strong.
Therefore, since I have observed the harmful consequences of toxins in the
environment, the disturbing effects of negative house placement on my own
health and sanity, and witnessed the payoff when I chose healthy alternatives
and a healthy lifestyle, I would like to share this information with others.
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ILLUSTRATION 1
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FIGURE 3

Source: Rossbach, 1987, p. 126, 128
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ILLUSTRATION 2

View from the window.

THE IMMUNE SYSTEM
To understand more precisely how architecture does affect the health of an
individual by either promoting or preventing disease, it is important to have a
clear understanding of how the immune system works. The immune system is a
complex mechanism that is affected by all aspects of life: the emotions, the
physical environment, thoughts, diet and exercise, and belief systems. These
factors are either directly or indirectly the product of the built environment.
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Andrew Weil (1995a) explains clearly that the immune system consists of the
tonsils and adenoids, the thymus gland, the lymph nodes throughout the body,
the bone marrow, the circulating white blood cells and other cells that leave blood
vessels and migrate through tissues and the lymphatic system, the spleen, the
appendix, and patches of lymphoid tissue in the intestinal tract. The fundamental
task of this system is to differentiate between the self and not-self, to detect and
act against any elements foreign to the body.
In deciding what belongs in the body and what does not, the immune system
pays particular attention to details of protein chemistry. . . .
Like the nervous system, the immune system is capable of learning. It analyzes
its experiences, remembers them, and passes them on to future generations of
cells. Because its tissues are very active and very involved in processing
information, its cells divide very rapidly and so, . . . are unusually susceptible to
injury by types of energy and matter that can alter (mutate) DNA. (1995a, p. 192)
Weil outlines 14 ways not to get cancer, one of which is protecting the immune
system, and 10 ways to protect the immune system. Some of these are more
relevant to health and the environment than others, and are discussed in more
detail. They are identified because they affect the immune system regardless of
their connection to environmental factors.
The first way not to get cancer is directed to women.
1) High levels of estrogen in the blood "favor the development of cancers of the
breast and reproductive system because estrogens stimulate cells of these
tissues to divide and proliferate"(1995a, p. 172). It is crucial to avoid foods and
substances high in estrogen.
2) "Stay in Good General Health." This requires keeping the immune system
working well so that it can successfully eliminate abnormal cells. Some DNA can
mutate when exposed to radiation, chemicals, viruses, and irritants. If the
immune system is strong, it will destroy these mutated cells.
3) "Avoid Exposure to Harmful Radiation."
Ionizing radiation . . . can damage DNA, causing mutations that can lead to
cancer. X rays and nuclear radiation are of this sort, and they are very
dangerous.
. . . Not only does it lead to cancer by causing malignant transformation of cells, it
also damages the immune system, weakening our defenses against malignancy.
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. . . [Radon] is the second leading cause of lung cancer after smoking and may
account for as many as 20,000 deaths each year in the United States alone.
(Weil, 1995a, p. 174)
High levels of radon have been found in the eastern seaboard of the middle
Atlantic states and specific regions of the Northwest, Rocky Mountains, and
Southwest United States.
4) "Protect Your Skin from Ultraviolet (Tanning) Radiation." It is a known fact
that ultraviolet radiation damages DNA in skin cells. Tanning is how the skin
protects itself from the rays. It is not healthy. Weil does not believe that all sun
exposure is bad, however, he does suggest that in some places, during certain
times, that being exposed to the sun is dangerous. Ott (1973) discovered that
ultraviolet light in itself had some healing properties. It is high in and one of the
few sources of vitamin D.
5) "Avoid Exposure to Harmful Chemicals." Weil (1995a) advises avoiding all
chemicals because they put a strain on the immune system, and that "any
chemical capable of causing mutations is likely to increase the risk of cancer" (p.
180). Even if the chemical does not in itself cause cancer, it may do so anyway
as a result of cumulative stress on the immune system, more specifically, the
liver.
The liver bears most of the burden metabolizing and detoxifying unwanted
substances that enter the body. . . . When the liver fails, as in alcoholism, the
organs of the immune system become more susceptible to damage and their
function declines. (p. 181)
Pesticides and herbicides are very dangerous. Any pesticide containing arsenic,
heptachlor, chlordane, or alachlor is poisonous. Weil claims they damage the
immune system. Other products which can be carcinogenic are found in paints
and solvents such as benzene or carbon tetrachloride. These should also be
avoided. Industrial pollution is also a cancer risk and Weil discourages it.
6) "Do not smoke." Smoking is the number one cause of lung cancer in the
environment today. Tobacco smoke is "full of carcinogens and cocarcinogens, as
well as radioactive particles" (p. 183). Environmental tobacco smoke contains at
least 4,000 chemicals, 43 of which are known carcinogens (Tate, 1994). Tobacco
smoke has also been reported to cause bladder cancer and arterial disease.
7) "Do Not Drink Alcohol Heavily." Alcohol, consumed in quantities, has been
known to promote the development of cancer of the mouth, throat, esophagus,
stomach and liver.
8) "Do Not Eat Carcinogenic Foods." This includes smoked or cured meats,
peanuts, or moldy food.
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You are more likely to get cancer, especially of the gastrointestinal tract, if you
eat a lot of salted, pickled, or smoked foods, particularly of animal origin. (p. 184)
9) "Eat a Healthy Diet." This includes vegetables, grains, polyunsaturated oils,
fruits and eating much less animal and processed foods.
10) "Take Antioxidant Supplements." Antioxidants help to eliminate "free
radicals" from the blood. Free radicals are highly reactive compounds caused by
polyunsaturated fats which can potentially damage DNA, causing mutations that
can produce cancerous cells. Some common antioxidants are vitamins A, E, C,
and Selenium.
11) "Exercise!" Regular aerobic exercise increases the strength and efficiency
of the immune system.
12) "Practice Safe Sex." There is a link between cancer and sexually
transmitted diseases. Viruses can alter DNA, which can then interfere with the
immune system.
13) "Work with Your Emotions."
Health professionals who see a lot of cancer patients often describe them as
"nice"-- that is, pleasant, inoffensive, unwilling to make trouble, apologetic for
being sick. This frequent observation has given rise to the notion of a "cancer
personality." In many ways it is just the opposite of a heart attack personality with
its tendency to rage. It is said that cancer-prone people bottle up their emotions,
never expressing anger and often not even being aware of their anger. They are
said to carry around a lot of deep, unexpressed sadness and grief, emotions that
depress the immunity and allow malignant cells to develop into deadly cancers.
(Weil, 1995a, p. 189)
Weil (1995a) says that these ideas are based on "retrospective reasoning"
because although certain personality traits are common among cancer patients,
no data have been established to confirm the "connection between personality
and disease" (p. 172) Yet he reaffirms its relevance to the issue of the immune
system and emotions by acknowledging that there is some evidence to this fact.
Still, given the growing body of research demonstrating links between the mind
and the immune system, it is reasonable to assume that living with a lot of
unexpressed or unfelt grief and anger doesn't do you or your immunity any good.
Therefore I suggest that you work with your emotions, trying to become more
aware of feelings and better able to express them. Whether or not this will
specifically reduce your chances of getting cancer, it is a good prescription for
general health and wellness.
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14. "Protect Your Immune System."(1995a, p. 189-190). The ten basic rules to
protect the immune system are simple yet may not be very familiar to many
people. They are also similar to the rules for preventing cancer because the
failure of the immune system will often result in growth of cancerous tumors or
cells. These rules are simply:
1. Do Not Allow Infections to Persist
2. Do Not Use Antibiotics Indiscriminately
3. Avoid Immunosuppressive Drugs.
4. Avoid Blood Transfusions.
5. Avoid Exposure to Radiation
6. Avoid Exposure to Harmful Chemicals
7. Eat a Healthy Diet
8. Take Antioxidant Supplements
9. Learn about Foods and Herbs That Enhance Immunity.
10. Work at Improving Your Mental and Emotional Health.
For many years immunologists maintained that the immune system was the only
autonomous system in the body. . . . No system of the body is autonomous. All
are interconnected, especially with the nervous system. In addition, the clinical
experience of doctors who work with immune disorders is that a strong
correlation exists between the ups and downs of these disorders and the ups and
downs of emotional life.
The young science of psychoneuronimmunology is demonstrating the
interconnections of mind, nervous system, and immune system. In many cases
the connections are chemical, with small protein molecules called peptides being
the messengers that take information from cell to cell. It is clear that the nervous,
immune, and endocrine systems are in constant biochemical communication,
linked by a web of peptide hormones. Wherever nerves are, the activities of the
mind can travel.
Clearly, emotional states like grief and depression can interfere with immunity,
just as loving can enhance it. . . . Do not try to stop or fight negative mental
states. Instead, put energy into creating a positive state, and the negativity will
tend to resolve. (Weil, 1995a, pp. 192-199)
This evidence suggests that although the immune system is there to protect from
disease, it is itself susceptible to the effects of the environment. It is more difficult
to find safe, chemical free places and foods than it was just a half a century ago.
It even takes greater effort in today's environment to feel comfortable and free to
choose a healthy lifestyle over an unhealthy one. Most people are still ignorant of
the effects of toxins and stress on their immune system. The tobacco and alcohol
lobbies spend millions of dollars to convince the public that neither of these
products has any adverse side effects. The pharmaceutical companies are
producing drugs which are "destined to be forgotten once their novelty wears off;
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all of them are grossly overpriced, much of the profit going toward lavish
advertising and other forms of salesmanship intended to persuade the allopathic
physician to prescribe one company's brand over another's" (Weil, 1983,1988).
Weil believes that there is little to be gained by taking drugs and quotes Voltaire
as saying "Physicians pour drugs of which they know little, to cure diseases of
which they know less, into humans of which they know nothing" (p. 111). Voltaire
wrote this in the eighteenth century.
Moreover, Caroline M. Myss in The Creation of Health agrees with Weil, and
adds another dimension to the status of the immune system. She says
. . . the immune system . . . is weakening due to both an increase in physical
toxins in the environment and food systems, and a dramatic rise in emotional
toxins generated from the highly insecure nature of our living situations. . . a
massive increase in the number of single-parent households, broken homes and
divorces. This rise in the "instability factor" is producing an epidemic of anxiety
and social/personal insecurities.
. . . beyond the instability factors . . . our planetary environment also is generating
unlimited and unprecedented causes of anxiety regarding our safety and our
future. The possibility of nuclear war or complete depletion or our energy system
. . . contributes a constant level of stress into our collective consciousness, and
this contribution should be recognized as emotional toxic waste products--as real
and as damaging as chemical waste products. . . . this contamination of our
collective unconscious influences our overall health as a group and that as a
result of this group stress, our immune systems in general are weakened. (1988,
1993, p. 193-194)
In view of this statement, it becomes clear that creating a healthy space requires
a lot more than avoiding certain chemicals. Avoiding stress is a key factor.
According to feng shui, the location of a house on the site can work with or
against the flow of ch'i. When a house is located at the intersection of one street
into another that forms a T, the energies flowing toward the house will cause
stress (Rossbach, 1983). Sleeping in a bedroom that is over two underground
water sources that cross will cause stress too (Hjersman, 1991). Resting in a
room that is painted a vibrant color may be difficult according to Venolia, as is
living in a house that is polluted by toxic building materials, toxic furnishings, etc.
As Clare Cooper Marcus (1995) implies, a house is a mirror of the self, and if the
self is not healthy or conscious, then the house will very possibly be an unhealthy
place. It is unfortunate that, for many people, creating a conscious, healthy, and
toxin-free lifestyle is more difficult than dying of cancer or heart disease.
The data that follow are broken down into sections--parts of the whole. Each
section is about an aspect in the environment (physical and/or emotional) that
affects the immune system in one way or another. The sections will provide
evidence showing how this happens. The "whole" is a healthy environment--
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probably something that is almost impossible to achieve--but necessary
nevertheless. The evidence will show how critical it is to take steps to change
now, and that it is possible to easily make these changes.
The following quote is a description of the mechanisms that affect health with
exposure to chemicals. It demonstrates that the onset of symptoms may not
happen immediately after the initial chemical exposure because the immune
system spends a period of time trying to cope with the exposure before it fails.
This perhaps accounts for why it is so difficult to quantify the responses to
various of levels of toxic chemicals that could possibly cause damage.
Everyone's immune system handles stress in different ways and to different
extents.
There are four principal mechanisms that tend to influence health when chemical
sensitivity occurs. These are described by numerous specialists, notably the
American consultant Dr. William J. Rea and British allergy physician Dr. Jean
Monro:
Total load - Each person has an individual threshold to the load of contaminants
he or she can bear. This threshold is variable and can be lowered by stress,
infections, lack of sleep, and poor exercise.
Adaption - A person will often have a physiological response to a contaminant
but become so used to it as to no longer be aware of it. This adaption, or
"masking", will continue with repeated exposures as the body strains to adjust.
Eventually, an exhaustion phase is reached and disease may result.
Bipolarity - The body's natural response to a contaminant is to activate its
defensive immune and non-immune (enzyme) systems. First, the metabolic rate
increases in an attempt to eject the pollutant. Next, after prolonged periods,
comes the depressive stage when the response systems can no longer cope.
This "high-low", or bipolar, response over many years will deplete the immune
system's essential nutrients and illness will follow.
Biochemical individuality - Everybody's immune system is different, hence
individual susceptibilities vary. There are known to be over 1500 inborn metabolic
defects and these will affect the body's defensive capacities. (Pearson, 1989,p .
52)

SICK BUILDING SYNDROME AND BUILDING-RELATED ILLNESS
In the early 1970s the energy crisis forced the building industry to re-evaluate
and change its design methods and practices. By the 1980s "The drive to install
storm windows, plug air leaks, and stuff walls and attics with insulation trapped
all the warm air inside the house--and a complex chemical soup of indoor air
pollutants along with it" (Marinelli and Bierman-Lytle, 1995, p. 3). In 1981
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ASHRAE lowered its fresh air intake standard from 15-25 cfm to 5 cfm in office
buildings, "the lowest ventilations levels since 1830" (Greenfield, 1987, p. 86).
Thus the term "sick building syndrome" began to appear regularly in the news.
People began experiencing symptoms ranging from headaches, dizziness and
eye irritation to respiratory issues. Formaldehyde levels soared because of the
extensive use of urea-formaldehyde insulation, plywood, fabrics, paints, and
carpeting. Although ASHRAE re-evaluated its fresh air intake standard to 20 cfm
in 1989, the problem of sick building syndrome has not quite subsided.
People tend to spend ninety percent of their indoor time in either homes, offices,
or stores (Greenfield, 1987). Many of today's office buildings are "being designed
to provide year-round climate control, and older buildings are being retrofitted to
do so" (Godish, 1995, p. 53). The office climate is usually controlled by
sophisticated HVAC (Heating Ventilation and Air Conditioning) units which, if
operating properly, will sufficiently cool and circulate the air to provide a
comfortable climate, minimizing any discomfort due to both the perceptible and
the imperceptible chemical or biological airborne substances. Unfortunately many
of these systems do not work properly or have not been designed properly to
provide adequate ventilation; or they may have been contaminated by molds and
bacteria. In some cases the fresh air intake has been turned down, or off to save
money (Tate, 1994), (Godish, 1995)..
Officials estimate up to 30 percent of all new buildings display classic "sick
building syndrome" symptoms. Prevalence studies have suggested that ten to
twenty-five million office workers--that's one in five--may suffer health problems
caused by indoor air pollution sources and inadequate building ventilation. (Tate,
1994, p. ix)
There are very few if any current laws governing the use of toxic chemicals in
building materials. Up until now the EPA has taken a "hands off" approach to the
indoor air quality issue, even though it has been one of the few organization to
make the effort to look into the problem. And now the Health Hazard Evaluation
Program (HHE) of NIOSH is actively fighting against indoor air quality problems.
There have been some legal cases involving indoor air pollution. In the case of
Heritage v. Pioneer Brokerage and Sales Inc., and Moduline Industries, Inc.
(1979), an Alaskan couple recovered damages from the retailer and
manufacturer of their mobile home after suffering painful and disabling illness
and lung damage caused by formaldehyde fumes in the mobile home.
(Greenfield, 1987, p.123)
Godish presents evidence that both sick building syndrome (SBS) and building
related illness (BRI) are both caused by the combined effect of improperly
ventilated buildings and of chemicals from building materials. He defines building
related illness as follows:
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. . . Building-related illnesses are usually characterized by a unique set of
symptoms which may be accompanied by clinical signs, laboratory findings, and
identifiable pollutants. Included in BRI . . . are nosocomial infections, the
hypersensitivity diseases (such as hypersensitivity pneumonitis, humidifier fever,
asthma, and allergic rhinitis), Legionnaires' disease, fiberglass dermatitis, and
direct toxic effects from exposures to contaminants such as carbon monoxide,
ammonia, formaldehyde, etc. (Godish, 1995, p. 1)
There is a distinction between BRI and SBS and Godish differentiates them as
such:
"Sick building syndrome" (SBS) is used to describe a diffuse spectrum of
symptoms in which no specific etiological factor can be identified. . . . Sick
building syndrome was defined on the basis of a group of frequently reported
symptoms or complaints including (1) sensory irritation in eyes, nose, and throat;
(2) neurotoxic or general health problems; (3) skin irritation; (4) nonspecific
hypersensitivity reaction and (5) odor and taste sensations. (Godish, 1995, p. 12)
Once the immune system has been exposed to toxic chemicals it becomes
weaker (Weil, 1995a) (Tate, 1994) and can develop into full blown MCS (multiple
chemical sensitivity).
Most MCS patients fall into one of two categories: those who have become ill as
a result of chronic exposure to low levels of chemicals and those who have been
exposed to high levels of toxicants over a short period of time. Some research
indicates a handful of common substances may have the potential to trigger MCS
by making exposed individuals sensitive to extremely low levels of chemicals or
to other toxic substances. Chief suspects in this class include formaldehyde,
pesticides, chemical solvents, mercury compounds, acrylic resins, and
isocyanates. (Tate, 1994, p. 10)
Developing MCS can be a debilitating experience which makes it difficult to
function in the world. MCS can cause sensitivity to common substances such as
perfumes, air fresheners, and natural gas. Some people develop intolerances to
certain foods. They may develop a variety of symptoms that make it difficult for
conventional physicians to diagnose. (Tate, 1994)
According to the scientific literature, manifestations of MCS can include . . . skin
rashes, watery eyes, sore throats, ear infections, feelings of weakness, and
hoarseness. But it can also have serious impacts on the body's immune
defenses and other organ systems. Frequently the respiratory system is
involved--evidenced by chronic colds, coughing, wheezing, postnasal drip,
asthma, sinusitis, laryngitis, and bronchitis. Gastrointestinal and urinary problems
have been observed--abdominal pains, nausea, bloating, diarrhea, constipation,
colitis, cramps, vaginal discharge, and back pain. The vascular system can be
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affected--tension headaches, nosebleeds, hemoptysis, spontaneous bruising,
and acne. And the brain and nervous system are often targets--headaches,
anxiety, fatigue, concentration difficulties, irritability, disorientation, memory loss,
and depression. (Tate, 1994, pp. 12-13)
Unfortunately, people with MCS are often misdiagnosed as hypochondriacs
because of the complexity and uniqueness of their symptoms. Many conventional
physicians believe that many symptoms exhibited by MCS patients are
psychological in nature and that there is no proof of the efficacy of the treatments
available from clinical ecologists. Consequently, the AMA (American Medical
Association) does not acknowledge that MCS is a cause for disease.
Nevertheless, the field of MCS is developing and there is new evidence showing
that MCS has its own "signature of illness" which is that people with MCS often
have
. . . depressed white blood cell counts. Their immune systems are often
compromised, with T-lymphocytes, . . . measuring below 1,000--well below the
normal 1,260 to 2,650 range. And there is increasing evidence that the brain
function of MCS patients is markedly different from that of other individuals.(Tate,
1994, p. 15)
The EPA is beginning to acknowledge the possible consequences of exposure to
volatile organic compounds and the existence of MCS as a health issue. It "called
MCS a major public health risk among individuals chronically exposed to low
levels of chemicals indoors." And in a 1988 indoor air quality guidebook, "the
agency advised homeowners and building managers to reduce occupant
exposures to formaldehyde and other chemical substances indoors, noting 'there
is some evidence that some people can develop chemical sensitivity after
exposure'" (Tate, 1994, p. 17).
As mentioned in the previous section, several factors contribute to the health and
strength of the immune system. It is almost impossible to prove that illness is the
result of one particular stress factor. Very often illness is the result of the
cumulative effect of several factors happening simultaneously. As a result, the
subject of sick building syndrome is still very vulnerable to criticism. Even though
it has been proven that formaldehyde, asbestos, PCBs, benzene and other
common chemicals can cause cancer (Tate, 1994), (Godish, 1995), (Gobbell,
1994), it has also been discovered that the emotional component of the immune
system plays a key role in a person's ability to cope with the environment. Stress
alone can bring on symptoms similar to those brought on by toxic chemicals.
Very often stress will make the ability to cope with chemical exposure almost
impossible, whereas if there were no stress, the exposure to the chemical may
go unnoticed (Levin and Zellerbach, 1983).
On the one hand there is no definitive proof that low levels of a particular
chemical will cause cancer or illness in exposed subjects--one person's immune
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system may be stronger than another's; or one person's ability to cope with
stress may be better than another's. There is evidence that shows that
regardless of the subjects' emotional states there is a higher incidence of illness
around certain chemicals. Moreover, Gobbell (1994) concludes that "Physical,
ergonomic and job-related stressors must be considered in the overall evaluation
of IAQ issues, since they can produce a heightened sensitivity to poor indoor air
quality" (p. 15).
Consequently, the evidence shows that certain chemicals and substances do
pose a risk to human health despite the emotional or "People-related Risk
Factors" that are present during the studies. Therefore, focusing primarily on
physical factors, it can be said that human comfort, predominantly in office
buildings, is determined by "thermal conditions resulting from surrounding air
temperatures, relative humidity, air movement, and the radiant effects of indoor
surfaces" (Godish, 1995, p. 54). Other factors that can affect human health and
comfort are "lighting conditions, sound, vibrations, air ions, and electrostatic and
electric and magnetic phenomena" (p. 54). Godish reports that not all
respondents to a telephone survey felt the same about environmental conditions.
Some (93%) felt that air quality was important, and others (98%) felt that air
temperature and lighting conditions were more important. 47% complained about
temperature, noise (41%), air quality (39%), lighting (32%), and housekeeping
(32%). "Dissatisfaction with temperature. . . and relative humidity . . . was
reported with high frequency (>50%) among those indicating that the building
environment affected their ability to do their jobs" (Godish, 1995, p. 54), showing
that environmental conditions could be also a factor of personal taste. (See
Tables 11 and Table 12 on the following pages for specific environmental risk
factors).
The presence of chemicals in the environment may not be noticed by all, but
those that are affected would probably choose to have them removed. Moreover,
environmental conditions can affect the level of toxins that are released into the
air. Godish reports that
Humidity levels can significantly affect concentrations of formaldehyde in
buildings. Typically, a 1% rise in relative humidity will result in a 1% increase in
formaldehyde levels. (P. 59)
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TABLE 11

Source: From Godish, T., Sick Buildings: Definition, Diagnosis and Mitigation,
Lewis Publishers, an imprint of CRC Press, Boca Raton, Florida, 1995, p. 230.
With permission.
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TABLE 12

Source: From Godish, T., Sick Buildings: Definition, Diagnosis and Mitigation,
Lewis Publishers, an imprint of CRC Press, Boca Raton, Florida, 1995, p. 231.
With permission.
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Unfortunately, a study in the Danish Town Hall showed that even though
humidity levels were up 10% and doubled the risk for headaches and fatigue,
they did not affect the risk for mucous membrane symptoms. Nevertheless,
studies showed that formaldehyde levels were above the European threshold
guidelines of .082 ppm, which, according to Tate and Greenfield, are enough to
cause symptoms or weaken the immune system in some people.
Ventilation systems are normally designed to provide outdoor air and air
circulation and distribution to dilute contaminants and human bioeffluents, and to
provide and sustain human comfort. Unfortunately, many of these systems are
improperly designed or maintained, and as a consequence contribute to poor
indoor air quality and occupant health problems. The HVAC systems are often
themselves the source of chemical and biological contaminants, especially when
the indoor air intake is located near a loading dock, or upwind from the boiler
exhausts. (Godish, 1995)
Godish reports that in the field investigations of "NIOSH, Turner, Woods,
Robertson, and others, deficiencies in the design, operation, and maintenance of
HVAC systems were identified as being the major contributors to illness
complaints in a large percentage of buildings investigated" (1995, p. 67). See
Table 13 below for relationship between building/work related symptoms and
ventilation system type.
TABLE 13

Source: Godish, 1995, p. 69
Gobbell (1994) points out that ventilation systems also can carry contaminants
from one room to another. This could be a hazardous condition if one room were
under construction.
Godish reports that office materials, furnishings, and office equipment also have
been shown to contribute to problems of indoor air quality. Many of these
materials outgas VOCs such as formaldehyde, benzene and many others.
Carpeting not only contains a wide array of chemicals in its backing material and
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bonding agents, but it also acts as a sink for other chemicals from other materials
and often becomes a reservoir for microbial growth such as bacteria and mold. A
large percentage of the data Godish presents shows that the VOCs from such
materials provoke a multiple array of symptoms in subjects.
Anderson reported significant irritant, pulmonary, and neurotoxic effects of carpet
emissions using mouse bioassays. In a study of twelve different "complaint"
carpet samples, Anderson reported that half produced moderate to severe
sensory effects in multiple 1-hour exposures, with two samples producing
sensory irritation. All 12 complaint samples appeared to cause pulmonary
irritation. Clinical observations included swollen faces, subcutaneous
hemorrhages, altered posture, loss of balance, hypo- or hyperactivity, tremors,
paralysis of one or more limbs, convulsions, and/or death. Apparently half of the
animals died after the third or fourth 1-hour exposure.
Although other similar studies have confirmed the results of this study, the
USEPA and carpet manufacturers conducted their own studies and came up with
different results. Therefore, Godish is unable to unequivocally state that VOCs in
carpeting have an effect on sick building symptoms and recommends further
studies.
Other suspected causes of sick building syndrome are volatile organic
compounds outgassing from building materials such as formaldehyde from
plywood, particle board and fiberboard.
Volatile organic compounds in indoor air include aliphatic hydrocarbons which
may be straight, branched chain, or cyclic; aromatic hydrocarbons; halogenated
hydrocarbons (primarily chlorine or fluorine); and oxygenated hydrocarbons such
as aldehydes, alcohols, ketones, esters, ethers, and acids. These are emitted by
a wide variety of sources including building materials and furnishings, consumer
products, building maintenance materials, humans, office equipment, and
tobacco smoking. (Godish, 1995, p. 148)
(See Table 14 next page for effect of formaldehyde in humans.)
Airborne and surface dust may contain particles of various sizes and chemical
compositions and is increasingly contributing to the risk factor for sick building
syndrome.
Greenfield (1987) and Tate (1994) report that home building materials, cleaning
products, furnishings, and home appliances such as gas stoves and boilers can
cause indoor air problems as well. Carbon monoxide gas from leaky stoves and
boilers can poison occupants very quickly. Formaldehyde is also commonly
found in the home--from plywood and particle board, to furnishings and floorings.
It is "a mucous membrane irritant affecting skin, eyes, nose, and upper
respiratory system. . . . Some researchers believe formaldehyde to be
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carcinogenic, . . . .At very high levels, formaldehyde is lethal to humans"
(Greenfield, 1987, p. 27). It is also found in urea-fromaldehyde foam insulation
which, when installed in many houses during the mid 1970s, contributed to an
overwhelming number of sick building syndrome cases and a temporary ban on
the product (Greenfield, 1987).
TABLE 14

Source: Gobbell, 1994, p. 22
Another type of contaminant is one of biological origin. Bacteria and fungi have
found there way into the cooling systems of some offices and humidifiers in
homes. A bacteria called Legionella pneumophilia was responsible for the
outbreak of Legionnaires' disease in 1976. Other building related illnesses such
as hypersensitivity pneumonitis, humidifier fever, asthma and other respiratory
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symptoms, and dry skin are related to bacteria, fungi and dust mites in the
environment. Incidents of biological contaminants in the cooling system that
cause these building related illnesses or sick building symptoms are more
common in office buildings than in residences, although a variety of fungi and
dust mites are frequently found in homes (Godish, 1995). Moreover, the studies
show that "Microorganisms such as bacteria, actinomycetes, and fungi produce a
variety of VOCs during the course of metabolism. Exposure to these metabolites
has been suggested as a potential contributing factor to SBS symptoms"
(Godish, 1995, p. 195). Gobbell points out that "inadequate vapor retarders . . .
are a major cause of microbial buildup, contributing to a significant portion of IAQ
complaints and costly mitigation" (1994, p. 35)
Building materials and HVAC units are two of the major sources of chemicals and
contaminants that can affect the quality of indoor air. However, a multitude of
contemporary household and office products have the capacity of contaminating
the indoor air as well. Kitchen appliances and cleaning products, both household
and industrial, are loaded with toxic gases and chemicals. Gas stoves may leak
carbon monoxide, carbon dioxide, nitric oxide, and nitrogen dioxide. Gaspowered clothes dryers, unless vented properly, also give off combustion gases.
Microwave ovens may leak radiation. Cleaning products contain a huge amount
of toxic chemicals such as ammonia and chlorine. Other compounds found in
cleaning products are mucous membrane irritants such as . . . turpentine,
toluene, sodium hydroxide (lye), perchloroethylene, naphtalene, acetone,
tridecane, pentadecane, and hexadecane. Benzene and chlordane are human
carcinogens (and methylene chloride is highly suspected of the same, while other
chemicals found indoors, such as xylene, diethylphthalate, dodecane,
tetradecane, methylene chloride, perchlorethylene, dichloroethane, and
trichloropropane are mutagenic or embryotoxic (causing birth defects or fetal
death). Methylene chloride also causes increased carboxy-hemoglobin levels in
the blood (decreasing the blood's ability to carry life-giving oxygen to the cells)
and has been reported to cause brain damage, and perchloreoethylene fumes
can produce headaches and have a narcotic effect. (Greenfield, 1987, pp. 17-19)
Table 15, on the following page, lists chemicals found in each cleaning product.
Paper products such as towels and plates, contain formaldehyde to increase
their wet strength (Greenfield, 1987). In the office, carbonless copy paper has
several levels of chemicals, some of which are hydrogenated terphenyls mixed
with aliphatic hydrocarbons, diaryl ethanes, aldyl napthalenes, chlorinated
paraffins, and alkyl benzenes. Laser paper and computer paper also contain
several dozen chemicals including benzene, isopropanol, heptane,
benzylaldehyde, etc. Office machines such as photocopiers, laser printers, and
video display terminals (which produce highly reactive positively charged ions)
also affect the quality of indoor air (Godish, 1995).
Fireplaces and wood stoves may look and feel nice, but when used, produce a
quantity of pollution, both in the indoor air and outdoor air. Burning wood and
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paper produces carbon monoxide, nitrogen oxides, particulate matter, and
organic chemicals. Other woodsmoke chemicals are listed in Table 16 on p. 90.
Gas stoves also emit harmful VOCs, see Tables 17 and 18, p. 91.
Gobbell (1994) claims 900 different contaminants can potentially be present in
the indoor environment. (See Tables 19 - 26 on pages 92-99). Some that were
not considered in Godish's study are asbestos, lead, polychlorinated biphenyls
(PCBs), pesticides, combustion contaminants, and radon. All of these have been
associated directly with certain health problems. In his report Gobbell identifies
the problem factors that contribute to poor indoor air quality and illness to
establish criteria by which architects and builders can more successfully design
and build buildings that are healthy. Gobbell implies that it is the architect's job to
design so that noise, humidity, air, temperature, lighting, and vibration levels will
be tolerable, and it is the architect's job to be familiar with the toxicity levels of
lead and asbestos, especially during renovations of older buildings.
TABLE 15

Source: Greenfield, 1987, p. 18
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TABLE 16

Source: Greenfield, 1987, p. 25
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TABLE 17

Source: Greenfield, 1987, p. 14
TABLE 18

Source: Greenfield, 1987, p. 15
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TABLE 19

Source: Gobbell, 1995, p. 17
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TABLE 20

Source: Gobbell, 1995, p. 18
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TABLE 21

Source: Gobbell, 1995, p. 20
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TABLE 22

Source: Gobbell, 1995, p. 21
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TABLE 23

Source: Gobbell, 1995, p. 31
77

TABLE 24

Source: Gobbell, 1995, p. 32
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TABLE 25

Source: Gobbell, 1995, p. 33
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TABLE 26

Source: Gobbell, 1995, p. 39
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Radon plays a significant role in indoor air quality. It is imperceptible to the
human senses, yet over time it can be deadly.
Radon is the by-product of radium, which itself is a by-product of uranium.
Uranium is found in soils and bedrock, which undergo radioactive decay and
produce radon. Rocks with certain elevated levels of radon include certain types
of granite and high-grade metamorphic rocks, phosphate rocks, marine black
shales, and mineralized veins and fracture zones. Radon is the only gaseous byproduct of uranium, and it may enter a building through cracks and openings in
walls and concrete slabs.(1994, p. 51)
Radon is the second highest cause of lung cancer. Its effects are especially
dangerous to those who smoke. Its hazardous effects come from
its decay into radioactive . . . particles. When . . . lower air pressure exists in a
building, the undetectable radon gases are suctioned into adjacent building walls.
Radon progeny . . .are inhaled and lodged in the lungs, where they "bombard"
tissue with radiation. This exposure to radon leads to an increased risk of
cancer." (Gobbell, 1994, p. 51)
Although most studies consider radon levels in residences, it is important to note
that high levels of radon have been detected in schools (Gobbell, 1994).
Therefore it is vital to prevent the infiltration of radon in any building. The EPA
recommends ways of preventing radon infiltration by "avoiding risky sites; sealing
soil-gas entry points, and providing soil ventilation, making provisions for a subslab depressurization or pressurization system during construction" (p. 51). (See
Figure 4, next page for major Radon entry routes).
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FIGURE 4

Source: Gobbell, 1995, p. 52
Electromagnetic fields (EMF) usually originate in overhead electrical power lines
or electrical equipment. Although the effects of EMFs have only recently begun to
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be quantified, the preliminary reports show that exposure to EMFs can result in
brain tumors and other cancer-related illnesses. (Gobbell, 1994, p. 54.) A simple
way to reduce exposure to EMFs is to locate electrical equipment and power
lines away from people, and to avoid using metal structures, as steel causes
electromagnetic disturbances. (Steen et. al., 1994)
Both Gobbell and Godish present similar diagnostic techniques which require
building walkthrough, interviews, samplings, and HVAC investigations. (See
Figure 5, next page for building diagnosis flow chart). They also both strongly
support source removal of offending elements or building-wide use of non-toxic
materials instead of increasing ventilation.
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FIGURE 5

Source: Godish, 1995, p. 220
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BUILDING MATERIALS - OPTIONS
Whereas the previous section mostly discussed the consequences of using toxic
materials in the office and home environments, this section lays out the
foundation for a more conscious approach to selecting building materials that are
both non-toxic and ecological for both offices and homes. This section also
indicates which materials to avoid and presents several examples of sustainable
and non-toxic architectures.
There are two key issues that affect the material selection process. The first is to
select materials that do not cause symptoms and immune responses in
occupants. Material Safety Data Sheets are available for all products and show
relevant data on the health and safety hazards of these products. (See Figures 6
and 7 on following pages for examples). And the second is to select materials
that do not, either directly or indirectly, harm the natural environment.
The concept of sustainable development appeared at the Earth summit as a
"broad-based solution to the growing litany of environmental problems.
Sustainable development is characterized by the use of resources to create an
acceptable standard of living but in a way that ensures the viability of future
generations" (Croxton et. al., 1994, p. 9). The reason for this is
The materials we use affect the environment. Their production and transportation
deplete resources and consume energy. More and more building materials are
becoming scarce--not only the raw materials but also the energy needed to
produce them--and if present trends continue, some of the most common raw
materials and energy sources, such as oil and natural gas, will be exhausted
within about the next thirty years. (Pearson, 1989, p. 128)
Lately timber use has become controversial. Although wood is a well suited
material for an environmental home, the current practice of deforestation angers
environmentalists because it affects the balance of the ecosystem because
"Current timber harvest rates don't allow enough time for trees to produce the
dense heartwood that is prized for structural timber. As a result, builders are
forced to rely on . . . lower-quality trees from commercial forests" (Marinelli and
Bierman-Lytle, 1995, p. 98).
However, "timber (especially softwoods) can be replenished by properly
managed forestation" (Pearson, 1989, p. 128).
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FIGURE 6

Source: Gobbell, 1995, p. 4
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FIGURE 7

Source: Gobbell, 1995, p. 5
In order to be truly a renewable resource, wood must be managed on a
sustainable yield basis--that is, it should not be cut down faster than it can be
regrown or replaced by nature in the wild. . . . Most forest lands are still managed
primarily for just one species and one size of tree in what are called even-aged
stands, drastically limiting the diversity of wildflowers and wildlife that can live
there. Ecologically managed forests include many species, as well as trees of all
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ages. They also include a number of other environmental protections, such as
riparian zones off-limits to logging to prevent erosion and damage to salmon and
trout habitat, and zones of critical habitat for rare and endangered species.
(Marinelli and Bierman-Lytle, 1995, p. 98)
The problem is so severe that at the current rate of deforestation, the forests will
be gone before 2050. The depletion of the forests could have a devastating effect
on the atmosphere because the carbon dioxide that would normally be absorbed
by the forests would remain in the atmosphere, aggravating the greenhouse
effect. Therefore conservation measures are desperately needed. Some ways of
assisting in the conservation of the forests are to: avoid redwood or other tropical
or temperate species; using wood felled by hurricanes, tornados, earthquakes or
other natural events; use lumber that has been sustainably produced and
otherwise, use wood efficiently.
Managing wood sustainably entails:
1) management techniques that foster the long-term health of the forest, such as
rotations, are used; 2) harvesting methods that minimize damage to surrounding
trees and maximize the forest's ability to regenerate; 3) the affected area is either
reforested or prepared for natural regeneration after logging; 4) efforts are made
to harvest and market not just the most valuable species but also a variety of
alternative species; 5) wood processing operations are in place near the
harvested area to enhance job opportunities and the local economy; 6) wood
waste from processing is shared with the local population for use as fuel; 7)
harvesting and production of non-timber forest products by the local population is
encouraged. . . .
• Consider lesser-known species of tropical and domestic woods. . . .
• Don't forget about woods native to your own area. . . .
• . . . request "character grades" rather than clear veneer grades." (p. 107)
Marinelli and Bierman-Lytle (1995) also suggest avoiding using wood in areas
where it is either dangerous or impractical or where alternatives would be more
advantageous. Wood shingles or siding are examples of uses that can pose a
great fire danger. Alternatives would be stucco, stone, brick, or even recycled
aluminum, slate, terra cotta tile, or concrete tile.
Materials such as clay, lime, chalk, and stone are still plentiful, and along with
wood can be recycled. The straw bale is quickly becoming a popular material for
residential and some commercial construction. Straw bales re-use the stems of
harvested grain. When these stems are not re-used, they are burned which
contributes to the pollution problem. (Steen et al., 1994)
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In an attempt to help control environmental pollution, Michael Reynolds, an
architect in Taos, New Mexico, has designed the Earthship. The walls of the
Earthship are made of recycled tires. They are filled with earth and stacked like
bricks. In the voids between the tires he uses empty aluminum cans and covers
everything with mud. The Earthships are mostly self-sufficient structures
complete with passive and active solar heat and electricity, a grey- and blackwater filtration system, and a built-in greenhouse (Reynolds, 1990). All
manufacturers and locations of materials in this chapter are listed in the books
mentioned in this section.
Straw bales and tire houses are just two of the many healthy and ecological
options available to architects. Another option is adobe or rammed earth. Some
guidelines for selecting such materials have been established.
The building industry can use materials much more sustainably than it does. The
guidelines for doing this are well known: Look for substances that entail a
minimum of transportation and processing--in other words, local, natural
materials. Avoid as much as possible materials that emit toxins. Use materials
efficiently. Use ones that are renewable, recyclable, or both. (Roodman and
Lenssen, 1995, p. 26)
To illustrate why they designed an environmentally conscious office building, The
Audubon Society and Croxton et. al. present pertinent facts about the problems
of energy consumption and pollution.
The Audubon project in downtown Manhattan is a recent example of
environmentally conscious and environmentally safe construction. For example,
in the Audubon project, Croxton specified a "gas-fired heating and cooling
system instead of a conventional system" to do away with emissions of sulfur
dioxides and CFCs and to decrease emissions of nitrogen oxides by sixty
percent.
The most serious consequence of energy consumption, however, is the emission
of pollutants into the air. The burning of fossil fuels (oil, coal, and natural gas)
produces large quantities of carbon dioxide, the leading cause of global warming.
The United States is easily the leading industrial producer of carbon dioxide in
the world. . . . The commercial sector--office buildings, stores, institutions-accounts for around 740 million tons a year.
Fossil fuel burning, particularly of coal, produces sulfur dioxides and nitrogen
oxides, the key sources of acid rain. (1994, p. 31)
Other ways the architects and owners of the Audubon House provided for
environmental safety and sustainablility were: to provide an outside air system
that distributed 24 cfm per person; 6.2 air changes per hour; operable windows
for the human touch; daylighting photo cells, and high-efficiency, high-color
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fluorescent lighting with electronic ballasts; sensors in offices that turn off lights
when no one is in the room; low glare ambient light; interior planning components
that make the most use of daylight; and all furniture was tested to meet the
criteria for offgassing of formaldehyde, VOCs, particulates, and other potentially
hazardous substances. Architectural components included high ceilings;
clerestories above enclosed perimeter offices to bring daylight into interior
spaces; energy efficient windows with high transmissivity of natural light, and the
use of "Air-KreteTM" insulation to provide a non-toxic and highly efficient
insulating solution. "This insulation is a cementatious (cementlike) foam made of
magnesium compounds (extracted from seawater) mixed with dolomite and other
minerals" (Croxton, 1994, p. 85).
To avoid using certain toxic and non-ecological materials, the Audubon group
used healthy alternatives. For example, instead of gypsum plasterboard, they
used wallboard made of recycled paper and partially recycled gypsum core. They
also found an inexpensive, non-toxic paint. They reduced or eliminated the need
of adhesives by tacking carpeting instead of gluing. Although there were some
trade-offs where they chose the sustainable products (that have slightly more
toxins) over the endangered products (which had fewer toxins), or where the
wool carpet had to be glued down on stairs because of code requirements, the
building is still a safe place to be in.
The conventional home harbors hundreds of potentially harmful chemicals and
materials that over the years have been marketed and purchased by
unsuspecting people to save money and time. Unfortunately it hasn't worked out
that way. For example, in the early 1980s the Internal Revenue Service offered
homeowners a tax break if they installed urea-formaldehyde insulation in their
homes to reduce heating fuel consumption. At the same time the EPA was
discovering that urea-formaldehyde was polluting the indoor environment. As a
consequence, those people who had originally saved on their taxes, ended up
spending $15,000 per house to have the insulation removed (Greenfield, 1987).
According to Marinelli and Bierman-Lytle (1995)--who have provided an excellent
resource that compares conventional common building materials, furnishings,
and life support systems to their ecological and healthy alternatives-- tropical and
old growth forests currently are being threatened by indiscriminate deforestation.
Currently, some laminated lumber, manufactured trusses, and finger-jointed
lumber, which are made from smaller diameter second- and third-growth wood,
scraps etc., are perhaps even stronger and more durable than the old growth
lumber they have substituted.
Plywood, wall paneling, particle board, waferboard, oriented-strand board, and
fiberboard, all came into existence to minimize the use of old-growth lumber by
using lumber scraps. Unfortunately the scraps are bound together by an array of
glues and chemicals, reducing the desirability of the final product. These woods
contains phenolic adhesives which contain phenol or urea-formaldehyde resins
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which are durable and waterproof. Although manufacturers have lowered levels
of formaldehyde in these products by 70 to 95 percent, some people are still
affected by even lower levels. Products made with phenol formaldehyde
(plywood, waferboard, and oriented strandboard) are not as toxic as those made
with urea-formaldehyde (wall paneling, particleboard, and fiberboard) (Marinelli
and Bierman-Lytle, 1995).
INSULATION
Energy over-consumption has been responsible for some of the more severe
environmental problems known to the modern world, including acid rain, oil spills,
and radioactive waste disposal (Marinelli and Bierman-Lytle, 1995). Insulation
reduces some of this consumption of energy. Insulation products vary in quality,
durability, and safety. Urea-formaldehyde insulation is no longer being used
because of its high toxicity level, but still exists in some buildings from the 1970s
and 80s. The most common types of insulation today are: batt insulation, loose
fill, rigid boards, and sprayed-in-place foams. The materials used for these types
are: fiberglass; mineral wool; foams made into rigid boards are made of
polyisocyanurate, expanded polystyrene, extruded polystyrene, and phenolic
foams. Polyurethane is a common blown-in-place foam, and cellulose insulation
is made from recycled paper and cardboard. This product contains fire retardant.
According to Marinelli and Bierman-Lytle, most common insulations give off small
amounts of formaldehyde and other volatile organic compounds, and when they
burn, foam insulations give of deadly gases. Moreover, "synthetic foam
insulations are derived from petroleum and natural gas, the very fuels that
insulation is intended to conserve" (Marinelli and Bierman-Lytle, 1995, p. 128).
Some environmental alternatives are Air Krete, which was used in the Audubon
House, and cotton batts. Straw bale, tire, and pumicecrete houses don't require
any wall insulation, and rigid board still can be used along the foundation and on
the roof. A mixture of straw and clay can also be used as efficient roof insulation
(Laporte, 1993).
WINDOWS AND DOORS
Energy efficiency of doors and windows is an important criterion, as is the toxicity
level of the materials with which these elements are made. Some woods used to
make windows contribute to "unsustainable forestry practices in tropical and
domestic forests" (Marinelli and Bierman-Lytle, 1995, p. 142). Some windows are
made of aluminum, which is "extremely energy intensive to produce. In addition,
the bauxite from which aluminum is made is a finite resource, and mining it
destroys tropical forest habitat" (p. 142), and vinyl is made from "nonrenewable
fossil fuels" (p. 142). The production of vinyl also produces toxic waste which can
get into the water supply. Indoor air quality also can be affected by the use of
sealants and caulks which are made from an array of substances that emit
VOCs. Natural sealants are available.
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Typically a window with a single pane of glass has an R factor of 1. A window
with two panes has an R factor of 2. Low E windows with two panes of glass are
rated as R-3 and up, and argon filled can go as high as R-4. Windows with Heat
Mirrors instead of low E and krypton instead of argon can be as high as R-10,
and with Cloud Gel added it can reach the highly efficient level of R-13. Energy
efficiency ultimately contributes to lessening stress levels by saving the natural
resources from depletion, and by being cost effective. Energy efficient windows
are also available in woods harvested from sustainable sources, and it possible
as well to use salvaged window frames with high efficiency glazing (Marinelli and
Bierman-Lytle, 1995).

HEATING AND COOLING
Traditional heating and cooling systems present a threat to the natural
environment as well as to the indoor air. Standard air conditioners rely on ozone
depleting coolants, and standard heating systems either burn wood or natural
gas or use up quantities of electricity. There is reason for concern regarding
traditional life support systems. The extraction of resources endangers marine
habitats and the health of miners; the manufacturing of petroleum products
produces water pollution and hazardous wastes; transportation of oil is a risk for
oil spills; combustions of fossil fuels causes air pollution; disposal of radioactive
waste has still not been resolved; resources are limited, and CFCs deplete the
ozone layer. (Marinelli and Bierman-Lytle, 1995)
Marinelli and Bierman-Lytle propose some environmental alternatives, including
passive solar buildings that face south or south east; thermal mass in walls and
floors to store heat; shading from roof overhangs or trees to provide cooling;
windbreaks to moderate the cold winds in the winter; designing spaces with
plenty of windows or skylights to provide natural light and ventilation and if
energy efficient to prevent warm air from escaping in winter, and an airtight, wellinsulated structure to keep warm air from escaping through walls and cracks.
Some less polluting environmental heating systems are: ground-source systems;
hydronic systems; iron wood stoves; masonry heaters, and efficient fireplaces.
Environmental cooling systems are ice and/or cold-water storage systems, and
indirect evaporative air cooling (swamp coolers) (Marinelli and Bierman-Lytle,
1995).
According to Marinelli and Bierman-Lytle there are five steps to healthy indoor
air. These are:
1. Start by identifying the main sources of pollutants in your home and take steps
to remove them or reduce the pollution they emit. If you're designing a new
home, avoid using products most likely to pollute your household air.
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2. Test radon levels in your house, and take measures to reduce them as
necessary.
3. Whether you're remodeling or building new, make the most of natural
ventilation in your home.
4. Install a heat-recovery ventilator to expel stale, polluted air without wasting
energy.
5. For extra protection, use an air filter and purification system that can cleanse
the air of both polluting particles and gases. (Marinelli and Bierman-Lytle, 1995,
p. 155)

ELECTRICITY
Electricity traditionally uses a great quantity of finite resources: coal, oil, and
natural gas, which pollute the planet when extracted and consumed. In order to
avoid depleting these resources, an alternative is available. Photovoltaic systems
convert sunlight into electricity by way of the photovoltaic cell, which is composed
of silicon (a very common material). Cells are usually wired to other cells,
creating a module. There are several modules in an array. Modules can be
expensive, but the initial cost evens out over time and may become less
expensive then regular electricity. Another expense in photovoltaic systems is the
batteries or generator needed to run the system on cloudy days. Some people
choose to connect to the electric grid on those occasions, but others who live far
from any grid may have no other choice.
Passive solar design is an option for lighting and heating. According to M.
Emanuel Levy of Steven Winter Associates, Inc. (1983)
Passive solar systems rely on the intelligent design and organization of the
spaces in a home and on the careful selection of building materials to derive
heating and cooling benefits from the free and abundant energy available in the
natural environment. Such systems depend on two basic material properties for
their effect: (1) the ability of certain materials to store large amounts of heat and
to release that heat slowly to the living spaces of the home; and (2) the ability of
glass and many other glazing materials to transmit solar radiation (light) but to
remain opaque to thermal radiation (heat). (p. 7)

INTERIOR SURFACES
Interior surfaces can also contribute to indoor air pollution if environmental
products are not chosen. Gypsum wallboard, which is the most common indoor
surface today, is made from gypsum sandwiched between two layers of paper.
Unfortunately,
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Papermaking is ranked fourth in the total discharges of toxic pollutants by the
U.S. Environmental Protection Agency, . . .Chlorines are generally used in the
bleaching process to whiten paper fibers. One by-product of this process are
dioxins, including the particularly toxic 2,3,7, 8-tetrachlorodibenzo-p-dioxin
(TCDD), a suspected carcinogen. (Marinelli and Bierman-Lytle, 1995, p. 167)
It also has been shown that gypsum wallboard is a substantial source of toxic
VOCs, which as previously mentioned can cause reactions in people. Although
the gypsum is reasonably inert, the additives that produce the water resistant
board, or the fire resistant board can be irritating. Also, the recycled paper used
on each side may contain chemicals from its former uses. Moreover, the joint
compound used to finish corners in the gypsum wallboard walls may also contain
polyvinyl acetate as a binder, and ethylene glycol to control drying time.
Inside your home the primary concern about joint compounds is that the
petrochemicals from which they are made release more than twenty-five volatile
organic compounds (VOCs), according to a study conducted at Harvard
University for the U.S. Environmental Protection Agency; as many as six of these
are suspected human carcinogens. And, although previous studies showed that
VOC emissions tend to decrease after an initial curing period, the Harvard study
indicates that off-gassing of pollutants can increase over time under certain
temperature and humidity conditions. (Marinelli and Bierman-Lytle, 1995, p. 169)
Therefore, according to Marinelli and Bierman-Lytle, it is advisable to look for
existing gypsum wallboard and joint compounds that do not contain any
pollutants. Another option would be to select an alternative surface material such
as plaster or mud.

FURNISHINGS AND FLOORINGS
As mentioned in previous sections, conventional carpeting can be toxic and
environmentally polluting. Although carpeting was originally made from wool and
cotton, it is currently also being made out of nylon, polyester, olefin, or
polypropylene. Nylon is made from benzene, a by-product of crude oil, and also a
know carcinogen. Polyester is made from a combination of parxylene and
ethylene glycol. Olefin is made from a combination of propane (a by-product of oil
refining) and ethylene. The backing on carpeting is usually made form
polypropylene using styrene butadiene rubber latex (the production of which
generates highly toxic pollution) as a binder. Carpeting is often placed on top of a
foam pad which is usually made urethane foams. In general most new carpeting
releases the chemical 4-phenylcyclohexene into the indoor air. However, there
are other chemicals released as well (Marinelli and Bierman-Lytle, 1995).
A recent study of pollutants emitted by four typical kinds of synthetic carpets
done by the Lawrence Berkeley Laboratory for the Consumer Product Safety
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Commission detected forty volatile organic compounds (VOCs), many of them
suspected toxins, some of the carcinogens. ( Marinelli and Bierman-Lytle, 1995,
p. 171)
Both the synthetic carpet, and wool or cotton carpet act as a "sink" for pollutants
generated by other sources. This includes odors, dust, dust mites, dander, dirt
and other allergens.
Environmentally, carpet production causes some concern. "Carpet production
uses. . . an estimated 15 gallons of water per square yard of carpet. In 1990 an
estimated 1.1 billion square yards of carpet were made in the U.S., which means
that 16.5 billion gallons were consumed" (Marinelli and Bierman-Lytle, 1995, p.
171). Carpet production pours chemically laden wastewater into nearby
waterways, it generates air pollution; it depletes the oil reserves and the ozone
layer (p. 171).
Another disadvantage of carpeting, either natural fiber or synthetic, is that it has a
short lifespan. Rejected used carpets often end up in the landfill. And synthetic
carpets do not biodegrade.
According to Marinelli and Bierman-Lytle there are alternatives to synthetic
carpeting, yet even natural carpets act as a sink for other pollutants, and even
natural carpeting wears out quickly. They recommend natural fiber rugs that can
be aired out frequently.
Other conventional flooring options are Vinyl tiles. These are made from polyvinyl
chlorides (PVC) which are very toxic, and not recommended. Alternatives are
Linoleum made from powdered cork and flaxseed linseed oil, cork, clay tile, brick,
mud, or sustainably harvested wood floors.
Traditional paints and wall coverings also contain amounts of VOCs, however,
healthy alternatives are available.
Built-in furniture and cabinets are traditionally made with particleboard or other
woods that emit formaldehyde and other VOCs. Counters are often covered with
plastic laminates. Alternatives are available such as marble or granite counter
tops, non-toxic plywood or sustainably harvested hardwood for cabinets.
Your Natural Home by Marinelli and Bierman-Lytle, The Natural House Book by
John Pearson, The Straw Bale House by Steen et al., and the Earthship books
by Michael Reynolds, offer excellent healthy and environmentally conscious
alternatives for all aspects of the home or office design, as has been mentioned
previously.
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HEALING SPACES - PSYCHOLOGICAL FACTORS AND DESIGN ELEMENTS
When you are in a healing environment, you know it; no analysis is required. You
somehow feel welcome, balanced, and at one with yourself and the world. You
are both relaxed and stimulated, reassured and invited to expand. You feel at
home. (Carol Venolia, 1988, p. 7)

PERSONAL OBSERVATIONS & SUBSTANTIATION
SPACE, VIEWS, NURTURING, NATURAL SOUNDS
With the help of the literature, it has been possible to look at indoor and outdoor
environments with an educated eye. In Santa Fe there are several places that
are "healing spaces" according to many of the sources cited in this thesis. Some
of these spaces are indoor spaces, and some are outdoor spaces. My house is a
healing space.
As mentioned at the beginning of this chapter, my house is a part of a small,
pitched-roof adobe house. The cathedral ceiling gives the main room a lot of
head room--approximately fifteen feet--and it feels very spacious. The wall of
windows at the south end brings in daylight, fresh air, and a view of the yard. I
feel very comfortable here. My house is very nurturing. From my window I can
see the trees in the yard, I can watch the flowers grow, and I can watch the birds
land on the tree stumps and eat from the bird seed dishes or drink from the water
dishes I have put out for them. Sometimes a whole family of birds is there at one
time. The natural sounds of their chirping is very soothing. Feeding them brings
out my mothering instinct. I feel happy here. My house is very charming. Even
though a bit small and cluttered, it has a homey feeling.
PRIVACY, VENTILATION, LEVEL CHANGES
My bed is up in a loft, and I have to climb a ladder to get to it every night. It offers
me a new and different perspective of my house because it looks directly over
the entire ground floor. It's like a treehouse. I use it only for sleeping.
According to Christopher Alexander (1977), the bedroom need only be an alcove
with a window. There should just be enough room around the bed to get in and
out, and to make the bed. There needs to be ventilation, privacy, and a lower
ceiling height than in the other rooms. It needs to be a private space, with
dressing areas placed elsewhere. Traditional bedrooms include closets and
dressers and are usually much too big for the people who spend little time in
them other than for sleeping. Alexander (1977) says
The valuable space around the bed is good for nothing except access to the bed.
And all the other functions--dressing, working, and storage of personal
belongings which people stuff uncomfortably into the corners of their bedrooms-in fact need their own space, and are not at all well met by the left over areas
around a bed. (p. 869)
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My bedroom is very much like the one mentioned by Christopher Alexander. It is
very private. I can see out, but no one can see me. The ceiling is just high
enough for me to stand up in, and there is just enough room for a little night
stand with a light, and a chair. Through the operable skylight, which is right
above my bed, I can see the moon and the stars before I go to sleep.

FRESH AIR AND CIRCULATION
Fresh air and air circulation are constant. My front door and the French doors
open right into the yard and I leave them open during the day while I sit and work
at my desk or computer. I can smell the fresh outdoor air, feeling it swish by me
as it heads for the window in the kitchen. The ceiling fan helps it along.
Even though I live in town, my neighborhood is fairly quiet. There are few cars
traveling on the street, and the neighbors are respectful of each other.
My house is not perfect by any means. The kitchen is too small, and the stove is
an old one with a pilot light. The pilot light goes out occasionally and gas leaks
into the air. There is no vent hood over the stove either. This may be the only
environmentally dangerous part of my house. The stove is also in the wrong
place. In fact there really is no place for the stove. It blocks half of the counter
space. If the landlord would agree, I would ask him to remove the stove and
replace it with a countertop gas stove.
PSYCHO/EMOTIONAL RELATIONSHIP TO THE BUILT ENVIRONMENT
My house reminds me of a treehouse/Tipi I made for myself when I was a girl.
When I was twelve, my parents bought a five-bedroom house in the country. It
had two living rooms, a fireplace, and a basement in addition to the kitchen and
dining room. It was a beautiful mustard color with red shutters. The house was on
five acres of hilly land with a fenced-off garden right outside the main living room.
When the first summer came and my parents started cutting the long grasses
and weeds that had grown out all over the property, I began to build myself a
treehouse/Tipi. I gathered long branches and leaned them up against a huge elm
tree. Then I tied them all together with rope, and covered them with the long
grasses my parents had just chopped down. Then I made a door out of smaller
branches and, also tied them together with rope. I used to spend time there by
myself. This was my private space and because I was allowed to create it for
myself, and be there by myself, I was able to claim my place in the world (Clare
Cooper Marcus, 1995). Cooper Marcus states that when a child begins to create
his or her own private space, whether it be a treehouse, or a blanket over a table,
it is the "beginning of the act of dwelling" (p. 27). It is a time when the relationship
to house begins to take form. It is also important for children to be allowed to
create the space by themselves so they can develop this significant supportive
experience.
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When a space is made for you, it is often not the same; treehouses built by
doting fathers or grandfathers rarely have the appeal of "owner-built" homes.
(Cooper Marcus, 1995, p. 28)
Sometimes, when children have no choice, they must at least be allowed to
participate in the design because "For many children, their hiding place is the
only corner of the environment that they, personally, are able to build, maintain,
and modify. . . . Rules and boundaries become . . . important as the settings we
make or modify become expressions of who we are" (Cooper Marcus, 1995, p.
29).
I was lucky. I had my owner-built treehouse in the country, and in our city
apartment, my brother and I threw blankets over the huge train-set table and
made a private cave. This is how I learned to establish some of my boundaries
and how I developed my independence. According to Cooper Marcus, people
often bring their childhood experiences of fort-building--claiming space,
rearranging the environment, and privacy--into their adult home environments.
A Jungian scholar, Edward Edinger, has proposed that those who, in adult life,
go further in the process of individuation--becoming their own unique selves-have almost always had meaningful experiences of the unconscious in
childhood. "Often secret places or private activities are involved which the child
feels are uniquely his and which strengthen his sense of worth in the face of an
apparently hostile environment. Such experiences, although not consciously
understood . . . leave a sense that one's personal identity has a transpersonal
source of support." (Cooper Marcus, 1995, p. 34)
Therefore, as a result of my ability to establish a private space when I was a
child, I have been able to create a healthy, private healing space as an adult.
This may explain why my house looks and feels very much like my tree-house in
the country, and why I feel so free in it.
There are other things about my house that make it feel like a healing space.
According to Carol Venolia, certain qualities in addition to the use non-toxic
materials in construction and household cleaners are required of a space so that
it can be a healing environment. It must
1. Stimulate positive awareness of ourselves;
2. Enhance our connections with nature, culture, and people;
3. Allow for privacy;
4. Do us no physical harm;
5. Provide meaningful, varying stimuli;
6. Encourage times of relaxation;
7. Allow us to interact with them productively;
8. Balance constancy and flexibility;
9. Be beautiful (Venolia, 1988, p. 11)
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My house has many if not all these qualities. To stimulate positive awareness of
myself, it acts as a mirror for everything within me. When I do not take care of
myself by working too hard, or playing too hard, my house shows it to me by
becoming messy. When I begin to treat myself with love my house becomes
more orderly. I have not decorated it to impress anyone. It is a functional space
that reflects who I am.
It enhances my connection with nature, culture and people by being in an ethnic
neighborhood, and by being open to the outdoors.
Yet is allows for privacy by being fenced off from other houses. I can shut my
doors and pull the curtains closed to secure my privacy. "In privacy we can
become acquainted with ourselves, strengthen our identity, and restore inner
balance" (Venolia, 1988, p. 13).
My space does not harm me. There are no chemicals offgassing into my
environment. I use only organic, and non-toxic cleaning products. There is no
carpet, the floors are brick, and the walls are made of mud. A fan circulates the
air at all times, and during the summer the doors are always open. This moves
the energy around in the space as well as the air. The lighting is flexible, and can
be dimmed, the only noise is from the neighborhood dogs, and although it is not
ecological, the wood stove keeps the house warm in the winter. I have no control
at this time over Radon, the water, or local EMFs. Therefore, it is in my best
interest to keep my immune system as strong as possible.
There are meaningful and varying stimuli in my house. The air is always
changing, the light of the day is always changing, the birds are always coming
and going.
My house encourages times of relaxation. I often take a nap on the couch in the
afternoon. The couch is right near the open french doors, and in the shade. The
breeze gently caresses me to sleep.

ORGANIC ACCOUTERMENTS: PLANTS
My house allows me to interact with it productively. Even though it is a small
space, it has managed to absorb all of my possessions. My paintings are
hanging on the walls, and my plants are growing in various places. I have also
planted flowers in the garden, and set up the birdfeeder. Little by little, I am
putting my mark on my space. "Any time you put something of yourself into your
environment, you give yourself a lasting gift. Such care increases feelings of selflove, . . ." (Venolia, 1988, p. 15).
It does contain a balance between constancy and flexibility. I have moved the
furniture around several times and every time it seems to accept it. In the winter
the bookcase and the couch need to come away from the wood stove. "Healing
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environments are able to reflect both changes in the season and changes in the
people who inhabit them" (p. 15).
Finally, my house is beautiful. It is made from natural earthen materials, it has a
simple yet flexible shape, and it is pleasant to look at.
There is a difference between a healing place that is a home, and a space that is
a center for healing, such as a doctors office or meditation room. An example of
a healing center is the space where I take a yoga class. In this space there are
windows along the south and east walls with flower beds on the outside of the
building. The space is empty except at the entry where there are coat hooks,
book shelves, a couple of chairs, and tables to put the blankets on. Air is always
flowing freely through the space, either through windows or the ceiling fans.
Aside from the windows and the fans, the space is very different from mine. The
sheetrock and block walls are painted white, and the linoleum-over-concrete floor
is blue. The space is not soft. There are symbols of yoga printed on colored
clothes hanging in central spots along the walls, and a Sanskrit saying above the
blanket table and on above the bookcase. No other symbols are visible, and no
other symbols are needed.
A comparison can be made here between the home that is a mirror of self, and a
healing center that is a mirror of no selves. It is neutral and healing for all. This
yoga space is such a place. The space has the capacity to heal. In the yoga
class the space heals by being inconspicuous. The space heals by allowing
those in it to focus on themselves. According to Carol Venolia,
A healing center can be anything from a single room where a healer receives
clients, to and extensive complex where many healers work. . . . But one basic
tenet should underlie their planning: that the environment should not conflict with
the goal of the healing, and that every opportunity should be explored for creating
an environment that plays an active, positive role in the healing process. In a
place of healing, the place itself must heal. (Venolia, 1988, pp. 182-183)
An example of a space that is not healing is the yoga classroom at a health spa.
The room has no windows to the outside; it is next door to the pool and smells
like chlorine; three of the walls are wood paneled and the other is lined with
mirrors; the floor is a pale brown or gray vinyl tile; and the ceiling is low in
proportion to the length and width of the room. There is no feeling of life in this
room. The teacher is unable to connect with her students. The energy is heavy
and uninviting.
Many factors go into creating the energy of a place. Orientation, light, color,
sound, symbol, materials, form, climate, vista, and electromagnetism combine to
make each spot unique. The activities that occur and the feelings people have in
a place add another layer, leaving echoes of happiness or misery in the walls.
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The landscape and the elements have their own inherent feelings that set the
tone for any activity or construction. (Venolia, 1988, p. 173)
My house and healing yoga classroom embody many, if not all, the qualities
necessary to make a healing space. They provide an atmosphere in which to
nurture and cultivate personal power and awareness, as well as psychological
balance. They provide a setting in which to discover and establish boundaries.
And they both foster relaxation and stress reduction--two elements that are
critical for a healthy immune system.
The environments in both my house and the yoga studio are quiet. The sounds
are from natural sources: birds, the wind, the rain, occasional barking dogs, and
children playing. The colors are harmonious, and there is plenty of light. And
ceiling fans circulate the air.
Both spaces are oriented towards the sun. Windows face out to gardens and
flowers. The shapes of the spaces are simple which allow for flexibility and
constancy. Neither space has poor indoor air quality, and they are both beautiful.
Unfortunately the yoga studio in the spa does not have any of these qualities.
The chlorine smell from the pool next door affects the quality of the air; two doors
along a hallway are never closed, and people passing by can look and see--there
is no privacy; the colors are dark and gloomy, and with all these distractions, the
space does not nurture self awareness or empowerment.
FORMS OF GEOMANCY: FENG SHUI AND THE POWER OF PLACE
Geomancy is "Earth Geometry." "Geomancy is the law of balance and proportion
combined with the spirit or energy that connects all form. . . . It is the practice of
using inherent energy to live in harmony with the earth" (Lin, 1995, p. 41). There
are several forms of geomancy originating from all over the world. Feng shui is a
form of geomancy. It is an ancient Chinese divination practice for site, house,
and interior placement. Chapter Two details the major elements of feng shui. In
short, feng shui means "wind" and "water."
In China it was originally observed that layout and orientation of workplaces or
homes affected people's fortune and health. Eventually the Chinese determined
"that if you change surrounding, you can change your life" (p. 2). Feng shui has
evolved over the centuries to be able to balance and harmonize the
contemporary international urban environment as well as the local Chinese rural
environment. It has long been popular in Hong Kong and is now becoming well
known in the United States and Europe. Its reputation for divination has been
solidified by countless turns of fate all over the world. According to Sarah
Rossbach (1983):
. . . feng shui is in a sense a Rosetta stone linking man and his environment,
ancient ways and modern life. It interprets the language articulated by natural
forms and phenomena, by man-made buildings and symbols, and by the
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continual workings of the universe, including moon phases and star alignments.
Feng shui is the key to understanding the silent dialogue between man and
nature, whispered through a cosmic breath or spirit--ch'i. The Chinese term ch'i is
a life force energy that ripples water, creates mountains, breathes life into plants,
trees, and humans, and propels man along a life course. If ch'i is misguided,
man's life and luck might falter. Man feels and is affected by ch'i, though he may
not know it.
Feng shui experts fill the need to intuit, decode, and interpret our environment.
They watch for patterns in nature and for the human reaction to it. They listen to
the symphony of interrelated occurrences and to the unseen cosmic powers
governing the universe and affecting our bodies, minds, and ultimately, our fates.
(p. 5)
The subject of geomancy, in this case feng shui, is relevant to this thesis
because a space cannot be totally healthy unless, in the design, the architect or
designer has considered site placement, building placement, building shape,
interior design, furniture placement, and ch'i movement--all of which have an
affect on human comfort and health. Feng shui offers a wealth of solutions or
remedies for inappropriately placed doors, entrances, or furniture. For example, a
stairs are best when they are rounded, gently curving into a main entry hall.
Stairs running straight down towards a front door would "allow good ch'i and
financial opportunities to roll away" (Rossbach, 1983, p. 118). Feng shui also
helps resolve problems generated from unfavorable building shapes and beam
locations. For example, square or circular houses are best, U-shaped houses or
boot-shaped houses are unfavorable. Mirrors can help. Rossbach explains that
With a U-shaped house . . . if the front door is in the concave part with the
kitchen behind, then the family, especially the husband, eats out all the time,
staying away the entire day. A similarly placed master bedroom would also be a
"dangerous situation": The husband will feel like sleeping outside, and might in
fact end up spending nights elsewhere, symbolically locked outside of the house
and family. Other troublesome side effects might include chronic headaches,
surgery, failure of careers, frequent changing jobs, or even getting fired. For such
situations, Lin Yun recommends constructing a screen or wall across the
entrance to complete the rectangle and make it seem whole. (p. 78)
Therefore, feng shui helps balance the energy in a home or office to create
auspiciousness, fortune, and health.
According to Jamie Lin, secret arrows are hard corners, or objects such as trees
or lamp posts pointing towards particular spots on a house. "A secret arrow has
the same intimidating influence as having a finger pointed at you. Its direct
energy splits a space in half, bringing anger, insecurity, destruction and failure"
(1995, p. 136).
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In the healthy yoga studio there are two unfavorable issues, according to Feng
Shui. The first is that the square-shaped room is broken by a protrusion opposite
the entry. The protrusion had been added to the space to enclose a storage area.
The hard corner, however, acts as a secret arrow, sending energy towards the
entry. This is a potentially stressful dynamic, and according to feng shui, a mirror
on the wall, a vine hanging along the corner, or a crystal between the corner and
the entry could remedy the situation. Another unfavorable aspect in the space is
that while the teacher is facing the entrance, all the students sit with their backs
to it. According to feng shui it is important to be sitting diagonally from the door
with the door in full view. Otherwise, one could be startled by an intruder. " In
feng shui terms, being startled from one's work unbalances ch'i, making one
jumpy, easy to upset, and particularly distracted, thus impairing one's work"
(Rossbach, 1983, p. 138). I have observed that when I have my back to the entry
I am often turning around to see who is coming into the room; and until the class
is actually in progress and I can move to another place, I am usually very
distracted. Simply adding a vine to the corner of the storage room facing the
entrance could alleviate the problem of the secret arrow, and having everyone
face the windows would alleviate the fear of being startled by an intruder.
Not every one will feel comfortable in every place. Gallagher (1993) implies that
although some locations are difficult to be centered in, such as winter in Alaska,
or summer in southern Florida or Arizona, some people choose to live there. To
find a sense of place, therefore, one can simply find the center, locate
boundaries, and establish a relationship with those boundaries, which can be
anywhere in the world.
Even though people are not aware of environmental factors, these factors are
affecting them all the time. Thus the power of place. According to Gallagher,
even when employees, for example, are not paying attention to them,
background stimuli boost their arousal levels, drain energy from their work, and
leave them out of sorts at the end of the day, wearied by the unconscious effort
of suppressing continual distractions. Workers who want to improve their
environments in order to increase their efficiency aren't asking for the moon: the
big items on most lists include quiet, a decent chair, easy access to tools,
enough space to maneuver in, and the right to change furnishings around.
Despite the obvious benefits to employees and employers, the former are almost
never consulted about the design of the places in which they do their jobs. (1993,
p. 155).

BAU-BIOLOGIE
According to Paula Baker, Bau-biologie is based on the concept of a breathing
wall, eliminating the separation from nature. It can be compared to human skin,
which permits air and moisture exchange between the outer environment and the
inner one. In interviews with Thea Lipp and Anou Mirkine, Paula Baker discusses
some of the main elements of Bau-biologie. She says that
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The essential underlying idea [of Bau-biologie] is that a home in itself should
have a happy, healthy, and spiritually alive vibration. We are talking about a
wholistic interaction between humans and their living environment, between that
which is built and that which is natural. So Bau-biologie becomes an
interdisciplinary study of what is best and of the highest good for human
habitations.
Although the twenty five rules of Bau-biologie are mentioned in Chapter Two,
some of them will be repeated here for clarification. Paula Baker is a Santa Fe
architect who has been a Bau-biologist for three years. In the interview I asked
her to clarify some of the rules. The ones we did not discuss seemed clear, and
are left as the are.
1. Consider geobiology* in the process of selecting building sites.
According to Paula Baker, geobiology is the presence of naturally occurring
health factors, such as electromagnetic fields. Considering geobiology would
entail locating a building at a distance from such fields.
7. Allow for natural regulation of indoor air humidity by the use of hygroscopic*
building materials.
Hydroscopic materials are those with the ability to take in moisture and then
release it back to the air. Wood is a hydroscopic material. When it is humid it will
absorb some of the humidity, and when it is dry it will release it back into the air.
8. Interior surface materials should allow air filtration and neutralization of air
pollutants (using materials capable of sorption*)
Some materials in this category are straw bales and adobe. Stud walls are
designed so that they do not breathe.
12. Promote low humidity and rapid dessication* in new buildings.
Since a quantity of moisture is involved in the building process, it is important to
use materials that dry quickly to prevent the development of mold.
16. Use building materials which emit little or no radioactivity.
Radioactivity of materials depends on the earth. Paula Baker uses a Geiger
counter to measure the radioactive levels in materials. Some materials known to
be radioactive are adobe, flagstone, and pumice. Some man-made materials can
also contain radioactivity. For example, radioactive rebars were being sold in
Mexico.
20. Restrict alteration of important cosmic and terrestrial radiation.
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Cosmic and terrestrial radiation are energies that exist in a vibratory level, in the
same spectrum as microwaves and radio waves. Houses and buildings can block
that with concrete floors with rebars etc. Bau-biologie uses materials that do not
block this energy, such as mud floors.
22. Design shapes and proportions in harmonic order.
Feng shui and sacred geometry can work together. Feng shui is the art of
placement, and the other is the art of geometry. Paula Baker believes that you
can't buy sacredness by putting down certain harmonic proportions. Certain
proportions have a certain feel to them. It requires a certain intuition to sense and
use them in the context of the site and space appropriately.
25. Building activities and production of materials should not promote social
damage through harmful side-effects.
In other words, Bau-biologie does not support building with materials whose
manufacturing process contributes to the pollution.
Helmut Ziehe presents the Planning and Design Criteria in Bau-biologie for the
design of a biological home. These are based on the 25 rules. They are:
1. Selection of a proper site, including analyses of the soil and of geophysical
conditions (e.g. distorted underground energy fields and water veins) apart from
the more obvious ones as mentioned in the 25 principles of Bau-biologie.
2. House design which takes into consideration climatic factors (prevailing
winds, temperature, solar orientation), lifestyle, and orientation of rooms
according to their functions.
3. Energy aspects which include the utilization of solar energy, heat and energy
conservation, thermal insulation. Insulation materials need to be efficient, but
must not release toxic gases or harmful particles into the air.
4. Heating, ventilation, and air filtration where emphasis is put on radiant
heating rather than on convection heat distribution; where a sauna-like heat
storage facility could serve as a family health center; where natural ventilation is
promoted but, if not sufficient, will be supplemented by an efficient artificial
ventilation; where ordinary air filters are replaced by high-tech alternatives such
as non-ionizing electronic filters.
5. Electrical installation with particular emphasis on avoiding electromagnetic
fields - especially in areas of the house where people remain in one spot for a
longer period of time (bed, work area). This may be achieved by using shielded
and grounded wiring, grouping appliances and locating them away from sleeping
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and living areas and by using circuit breakers that shut off circuits when they are
not in use.
6. Selection of proper building materials (both structural and finish materials).
Such materials must enhance the ability of the building to "breathe." Natural
building materials such as untreated wood, clay bricks, cork, wool, sisal, coconut
fibers, etc. usually have the ability to exchange humidity, heat, and fresh air with
the exterior, and to maintain proper ion levels as well as absorbing air-borne
toxins.
7. Light, illumination and color architectural acoustics and sound. Having the
right illumination (light temperature, spectral range, intensity, etc. ) at the right
spot is as important for your well being as shielding unwanted noise from inside
or outside the home.
8. Furniture and interior design The emphasis is on proper proportions of
furniture as well as on using materials which do not out-gas and create static
electricity. (1991, pp. 9-10)
Bau-biologie is a new field that may be able to help change some of the
unhealthy patterns humans have created in their lives. Although the above
criteria are specific to Bau-biologie, they also summarize most of the elements
mentioned in this chapter.
Table 27 on the following pages, which is taken from Pearson's The Natural
House Book, clearly presents the hazards of traditional building materials and
products, and actions and alternatives to take to remove the problem. Some of
the actions refer to pages in the book, which also lists alternative products and
their manufacturers.
Chapter Three presented the data that supports the theory that healing
environments depend on many different factors. Building materials need to be
non-toxic and ecological; mechanical and electrical systems need to work
efficiently and cleanly to protect against EMFs, bacteria, and toxic gases; the
building needs to be located in harmony with the energies of the site; the home,
office, or healing center needs to be designed to accommodate the
psycho/emotional needs of the occupants, and color, light, sound, and air need to
be plentiful, aesthetic, and in harmony with the needs of the occupant. At the
core of the healing is the immune system, which is affected by all forms of stress;
physical, emotional, psychological, and spiritual. A space cannot be healthy as
long as it is stressful. Once the stressors are removed, the potential for healing is
unlimited.
Chapter Four will analyze and synthesize the data to show how all these factors
must work together harmoniously in order to enable a place to be healing.
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TABLE 27

Source: Pearson, 1989, pp. 54-55
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TABLE 27 (CONT.)

From the NATURAL HOUSE BOOK by David Pearson. Copyright 1989 by David
Pearson, pp. 54-55. Reprinted with permission of Simon and Schuster.
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Chapter 4
ANALYSIS
Chapter Three presents strong evidence that healthy architectural spaces help
create healthy human beings who function at their highest potential, while
unhealthy architecture creates the opposite effect. It is this authors belief that
unhealthy or healthy architecture can best be evaluated by relating it directly to
the functioning of the human immune system. A case is made to show the
relationship, on a holistic level, between healthy buildings and healthy people.
The evidence reported in Chapters Two and Three demonstrates that a variety of
architectural factors can affect the immune system. This supports the premise
that if the built environment can create health problems given certain unhealthy
conditions, it can promote healing given healthy ones.
Therefore, after evaluating all the evidence available, it is clear that it is the
architect's, the designer's, and/or the builder's responsibility to create spaces in
the built environment that nurture, enhance, and protect the highest potential of
the human condition.
To date there is no comprehensive architectural paradigm that synthesizes all of
the data presented in this thesis, especially as it relates to the human immune
system. In this author's opinion, the failure to link these elements is an oversight
that needs immediate correction.
The primary architectural factors, therefore, that affect the immune system
according to the evidence are, lighting conditions, ventilation, thermal conditions,
building materials, feng shui and other geo- factors, and the occupant's
psychological relationship and reaction to space. Bau-biologie has developed a
set of rules that work together to create healthy environments that also do not
stress the ecosystem of the planet. It has not, however, included the
psychological component that Clare Cooper Marcus has described. The premise,
therefore, includes the possibility that environmental factors, combined with
psychological and spiritual elements create the dynamic that either will
strengthen or weaken an immune system.
The architectural factors that specifically strengthen the immune system are as
follows. Natural light or artificial full-spectrum lighting can increase the body's
ability to fight disease according to Ott and Pearson, and Venolia. Colors affect
mood, and can create either relaxing, stimulating, or stressful environments. The
shape of a room or house, its location, and its orientation when designed
according to Bau-biologie, and/or feng shui, can bring health and fortune to the
occupant. Although feng shui principles and Christopher Day disagree on the
surface about shape of room (feng shui says the best shapes are squares,
rectangles, and circles, and Day says that orthogonally shaped rooms have no
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soul), it seems possible that feng shui would be flexible and allow the use of soft
corners instead of hard ones, as long as the overall shapes were simple with a
minimum amount of secret arrows. Whatever the design however, feng shui
seems to have solutions for most unfavorable situations. This practice has been
implemented for many years in the Orient and of late in the United States.
However, it is still not widely practiced in the United States.
Power of the place where a building is located affects the energetics of the
occupants. Electromagnetic forces need to be respected and avoided. Baubiologie calls for non-toxic and breathable materials for structural and interior
components of a building. The skin of a building is similar in function to the skin
of a human being. If the human skin did not breathe, toxins will be trapped inside.
When a building does not breathe, toxins are trapped inside too; moisture and
bacteria accumulate within the structure, and the structure and breath of the
building weakens.
Finally, psychological factors including childhood experiences, and, in some
cases, relationships with family, spouses, children, and roommates, according to
Cooper Marcus, have been shown to influence the health and well being of
building occupants. It is not surprising to see that feeling safe and nurtured in a
home can have a powerful strengthening effect on the immune system.
There are some basic non-architectural elements that affect the immune system
too. Firstly, Myss and Shealy imply that the current environmental problems and
social situations have created an epidemic of anxiety which causes an "instability
factor," creating a global weakening of immune systems. Changing some of
these destructive patterns by using renewable materials, recycling, releasing
fewer toxins into the environment, and by creating sustainable cities and towns,
would eventually strengthen the global immune system.
Secondly, individuals can contribute to stengthening their own immune systems
by following a healthy diet--one that is a nutritious way-of-life diet instead of the
fad of yo-yo "loose-weight-quickly/put weight back on quickly" diets; getting
plenty of aerobic exercise; managing stress through psychotherapy and other
healing arts, and becoming educated to select household products that do not
contain environmental toxins or pollutants.
But most importantly, it becomes apparent that the architectural environment has
a cumulative and potentially devastative effect on the human immune system,
and as a result, the planet.
The evidence shows that poor air quality results from various factors, including
outdoor pollution, toxic building and furnishing materials, improperly regulated
heating and ventilation systems, lead, radon, and EMFs. These bring on a variety
of symptoms, from skin rashes and respiratory problems to cancer and
neurological damage, hamper job performance, create illness, and diminish
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quality of life. The evidence also shows that current wood harvesting and steel
manufacturing practices are damaging the ecology of the planet by creating air
pollution, altering climate and depleting the earth's resources.
Psychological and emotional factors play a significant role in a one's ability to
cope with the environment since they are strongly connected to the immune
system. Moreover, Andre Weil explains that when toxic and negative emotional
loads are decreased, even a failing immune system has the capacity to regroup
and repair itself.
For example, not being happy in a house can make a person sick. This can
happen because feelings such as anger, grief, sadness, and anxiety cause
stress, and stress weakens the immune system. Poor use of color, or
complicated room or roof shapes can also cause stress and contribute to
sickness. Even if the home or office environment is completely toxin-free, high
psychological and emotional stress levels can weaken an immune system. If
there are chemicals in the environment they stress the immune system, which
then stresses the nervous system, making it difficult to cope with life, resulting in
distress. Conversely, although it is possible to be happy in the house and in life
despite the presence of toxins, and although being happy and experiencing love
can strengthen the immune system, according to research, the chances of
maintaining the immune system's strength with emotional factors alone are not
good. In time, a toxic environment is likely to weaken the heartiest immune
system.
It is therefore of the utmost importance that architects, designers, builders, and
even homeowners change the way they design and build.
The information is available. Bau-biologie offers an alternative by presenting all
the information necessary to support this kind of change. Feng shui practitioners
and geomancers offer techniques to balance the built environment with nature
and the soul, and environmentalists are begging for an environmental
consciousness that up until now has been lost in a sea of expeditious
consumerism.
AN EXAMPLE
Existing evidence is so overwhelming that it is clear there can be few shortcuts in
future architectural design. For far too long the design/built environment has
ignored the primary recipient of its efforts, the healthy, functioning human. This
author's own personal experience is so dramatic that the architectural status quo
is no longer acceptable.
After examining the literature it became obvious that entire books on any/all of
these subjects failed to synthesize their data into a practical application that
would benefit humans. One might posit. The example presented below, although
not extensive due to the limitations of this thesis, unites schematically the
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principles of healing environments for house building and choosing a site. An
urban location was not chosen for simplicity's sake. Although more limited in
choices, an urban site can also be designed in this way but requires some
compromises. Therefore a rural site is chosen for the example.
To build a house according to these principles, begin by choosing a site that
resonates. The site has pleasant views of the distant landscape and views of
nearby vegetation. It feels safe and nurturing. It is away from noisy streets and
roads, yet close to main mercantile areas. It can be anywhere in the world as
long as the climate and seasonal changes fit the temperament of the
occupant(s). This is the power of place.
Look for a south or east facing location sheltered on the north by a hill, mountain
or windbreak. Cold winter winds blow on the north side of hills and mountains,
and building on the south or east side of a mountain allows the winds to blow
over the house, and the sun to warm it. According to feng shui "Mountains served
as axes in orienting houses . . . . The north of a mountain is windy and shady; the
south, calm and sunny; the east brings early morning sun; and the west faces the
glare of dusk" (Rossbach, 1983, p. 37). Other unfavorable locations to avoid,
according to feng shui are:
A flat riverless plain is devoid of ch'i. The Chinese warn against building on the
tail of a dragon, because the dragon is in the habit of moving it, creating an
unsettling situation. A house on the dragon's head can be risky: living on its brain
is good, but a slight miscalculation could put residents dangerously close to the
beast's mouth, the source of strong ch'i and a huge appetite. Dwellers of a house
sited under an overhang, or tiger's mouth, will always live in fear of being gobbled
up, disappearing when its jaw drops.
A hill resembling a wide couch will bring early violent deaths to male offspring. A
mountain shaped like an upside-down boat will bring illness to daughters and jail
sentences to sons. The worst mountain forms range from turtles to baskets, from
"eye of a horse" to ploughshare.
When natural contours are lacking, thoughtful altering of the earth is encouraged.
Straight rivers, threatening life, money, and prosperity, can be turned to a more
advantageous direction. (Rossbach, 1983, p. 37)
Therefore, choose a site that can balance ch'i--one similar to the "classic feng
shui site" (Rossbach, 1983). See Figure 8 below.
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FIGURE 8

Source: Rossbach, 1983, p. 39
Select an site where there are no power lines or substations nearby. The
evidence has shown that the high level of electromagnetic fields from these
sources can cause severe illness in people. An alternative would be to choose a
site completely off the grid, requiring a photovoltaic system.
Check for radon. Radon is not everywhere. If the site contains no radon, then it is
possible to use breathable materials for the slab. If radon is present, it is
necessary to prevent radon infiltration with impermeable vapor barriers under the
slab and around the inside of the foundation wall.
FENG SHUI AND POWER OF PLACE
Design the house using principles of feng shui and harmonic proportions. Feeling
comfortable in the spaces is paramount to being able to heal in them. The
concepts in feng shui enable the architect or designer to locate spaces in the
most favorable relationships to each other, and in the most auspicious locations
relative to the land and shape of the house. This is to keep the ch'i moving
around in the space. Stagnant ch'i is unfavorable. Not all rooms can be in
favorable locations. According to Jami Lin "Unfavorable areas are not bad areas.
They are opportunities to enhance your life" (1995, p. 173)! Therefore, bedrooms,
kitchens and areas for children need to be in favorable areas, offices, storage
areas or guest rooms can be in unfavorable areas. Sometimes it is not possible
to avoid an unfavorable area, and there are techniques to mitigate the energy. It
also is important to observe certain juxtaposition rules. For example, in feng shui
it is unfavorable to have a bedroom off the kitchen, or a bedroom over a garage.
Both of these deplete ch'i. The shape of the house and the shape of each
individual room needs to be simple and complete. Triangular rooms or sloped
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ceilings create a backup of ch'i generating a feeling of oppression. Square,
rectangular, or circular spaces are the best according to feng shui experts.
Orient and locate the house on the site to be compatible with existing landforms
and vegetation and not destroy them. Trees provide shade and protect against
wind. "In Chinese poetry, the evergreen symbolizes longevity. Lin Yun says the
greener the tree, the stronger the ch'i of the area" (Rossbach, 1983, p. 39).
Stones and rocks are important too. The Chinese believe that "the destinies of
certain individuals are wrapped up in particular stones" (p. 39).
BUILDING MATERIALS
Select building materials that are non-toxic, breathable, and whose harvesting or
manufacturing practices do not threaten the environment. Both the adobe and
the straw bale have these qualities. It is more difficult, however, to use these
materials in office and urban construction. Nevertheless, when used, the straw
bale has been shown to be highly energy efficient--as high R-54.7. It is naturally
fire resistant, and an undesirable home to insects. Some people choose to spray
boric acid on the bales although it is usually unnecessary. Although straw bales
are susceptible to moisture, the can be positioned properly and protected against
undo moisture accumulation to avoid damage. No insulation is required and they
can easily be plastered and stuccoed with or without wire mesh. Some structure
may be required by code in some areas because of limited testing, although
according to Steen et al., straw bale houses do not need it except for lintels over
doors and windows. (See Figure 9 next page, for typical wall section through
straw bale house). If required, untreated, sustainably harvested wood is most
desirable. Mud, brick, or flagstone make excellent breathable floors and can be
laid directly on sand. It is important, however, to test these materials for radon
before using them.
WINDOWS
Locate windows on the south and east sides for ample light and cross ventilation.
Openings on the north and west side are less desirable because of the cold in
the north or afternoon sun in the west yet possible using high efficiency windows.
Smaller windows or clerestories are also an option. Use sustainably harvested
wood, double paned, high efficiency windows.
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FIGURE 9

Source: Baker Vedral Architects, 1996
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DOORS
In feng shui the location of doors is very important. The location of the front door,
be it on the north, east, south, or west side, sets the tone of the house. Jami Lin
(1995) clearly diagrams the possibilities (see Figure 10 next page). Each square
is broken into nine areas. This is either the house or a room in a house. The
location of the door identifies where the energies are. In feng shui the way the
door opens into a room is also important. If there is a wall directly in front of the
door it blocks ch'i, and is unfavorable. Feng shui recommends putting a mirror
across from the door. If the door opens into a narrow hallway, or away from a
wall rather than towards it, feng shui recommends using mirrors in this case as
well. A rule of thumb for door location is to "make sure doors open to the
broadest area of an apartment or room for maximum view of the interior"
(Rossbach, 1983, p. 107). And if two doors are across from each other in a
hallway, they should align. Otherwise a mirror can go next to one door, directly
opposite the other.
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FIGURE 10

Source: Lin, 1995, p. 174
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VENTILATION
Proper ventilation and heating are integral to the comfort level in a house.
Several heating systems are available. Traditional heating systems are forced
air, which can send dust and possibly carbon monoxide through the air, gas
heaters, which can also release carbon monoxide, electric and gas baseboards
which produce EMFs, steam radiators and fireplaces and woodstoves. The most
efficient and comfortable alternative heating systems are radiant heat in the slab,
also known as hydronic systems, ground source heating and cooling. Although
ground source systems use Freon for cooling, according to Marinelli and
Bierman-Lytle they are so energy efficient that the energy saving advantages
balance some of the disadvantages of Freon. Fireplaces and woodstoves, may
be romantic, but they produce carbon monoxide, send pollutants into the air, and
use up valuable resources, and are not recommended. Passive solar and
photovoltaics to produce electricity are the preferred methods for heating, cooling
and energy supply.
Natural ventilation is most desirable. Operable windows should be located away
from polluted areas such as garages, garbage areas, etc., in such a way to
create cross ventilation. Ceiling fans circulate air, and according to feng shui,
also circulate ch'i. In very hot or humid climates, cross ventilation may not be
enough and additional cooling may be necessary. Air conditioners are
traditionally used, although they are not energy efficient and they still use Freon.
There are several alternatives, however, which are more efficient and less
damaging to the atmosphere. The ground source system, although is uses
Freon, is a very efficient cooling system. Others are ice and/or cold-water storage
systems, indirect evaporative air cooling, and variable air volume systems. The
latter also uses Freon, but is energy efficient.

ROOFS
The design of the roof has certain limitations. Traditional roofs require structural
lumber and certain engineering elements that may not be available in non-toxic
form. One possibility that compensates for the use of natural resources is a living
roof. A living roof is one that has vegetation growing on it, and it behaves like a
garden. Waterproofing is accomplished by sloping the roof up to eight inches per
foot, and installing a waterproof membrane between the decking and the
vegetation. Straw bales on top of the roofing membrane act as a "base for the
compost that will eventually be formed to support plants and flowers" that will
eventually be permanent residents there (Steen et. al., p. 165). Manure or
compost is then laid on top of the straw bales once the bales have begun to
break down. Flower and vegetable seeds then can be planted. It takes about a
year for the vegetation to develop.
Pitched metal roofs have the advantage of being waterproof, and requiring little
maintenance. A Bau-biologist would suggest grounding the roof with a metal rod
or wire, going from it to the ground to disperse the electro magnetic radiation.
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WALLS
Adobe is a very good non-toxic, natural material for interior walls. It provides
natural soundproofing and solidity to the rooms as well as mass for solar gain. It
is also possible to soften the corners, or make curved walls with adobe. Adobe
also takes plaster well. In more humid climates where adobe is not as plentiful,
clay brick could be used instead.

COLOR
According to Venolia, color is a powerful element in the environment. She also
says that color
is typically the first thing we notice when we enter a room. Color can alter the
apparent size and warmth of a room, evoke memories and associations,
encourage introversion or extroversion, induce anger or peacefulness, and
influence our physiological functioning. Changing a room's color may provide the
best health payback for invested time and money; it's easier to change colors
than to change a room from north-facing to south-facing.
. . . Color affects muscular tension, brain wave activity, heart rate, respiration,
and other functions of the autonomic nervous system. It arouses esthetic
reactions and associations, both pleasant and unpleasant. And it can bring us to
a transcendent state of calm and elevation. (1988, p. 57, 59)
Some colors are stimulating, and some are calming. Reds and oranges stimulate
activity and passion. Blues and greens are more calming and produce qualities
that are serene, inspiring and spiritual. Purple combines the activity of red with
the calm of blue which suggests dignity. In feng shui color is also very important.
To the Chinese, red is the most auspicious color, and white represents death.
Opinions on using color differ among designers and psychologists. According to
Venolia, some designers prefer to use colors to balance the temperaments of the
occupants, however, psychologists suggest that it would be better to match the
temperaments of the occupants so as to prevent the repression of feelings.
According to Bau-biologie, colors in the environment should be stimulating and in
harmony with nature. Therefore, earth colors, greens, yellows, perhaps colors of
flowers, are all appropriate for the built environment. From the artistic point of
view, color theory teaches color harmony. Too many colors can produce chaos.
Therefore, choose colors that harmonize with nature and each other. Earth colors
are good for floors, walls and ceilings. The feng shui practitioners and Baubiologists avoid white, grey or black, as they can cause depression. Use bright
colors as accents on trims, window frames, and doors.
Even though psychological factors play an important part in being able to create
happiness in a home environment, the architects, designers, and builders are
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only responsible to the extent that they can discuss these issues with the client in
relation to the design. Many people are not aware that childhood connections to
their homes or treehouses, or severed relationships with their homes because of
divorce or separation, create adverse psychological issues that cause stress, and
affect their relationship to their new house. Many architects are not aware of this
either. Therefore, it would probably benefit all parties involved to discuss some of
these issues--some of these fears--in order to create the best possible living
situation.
Finally, follow the 25 rules of Bau-biologie outlined in Chapter Two pp. 52-54,
and the Bau-biologie design criteria outlined in Chapter Three, pp. 108-109 to
insure an ecological and environmentally safe house.
Chapter Four has synthesized the data and principles outlined in Chapters Two
and Three, and has created a rural prototype for a healing architectural
environment. Since the immune system is affected by all types of stress, the
prototype excludes all stress factors from the design.
Chapter Five will summarize the previous chapters and conclude that to create
healing architectural environments, a somewhat dramatic new approach to
design and construction is necessary.
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Chapter 5
SUMMARY AND CONCLUSION
The immune system is what keeps humans healthy. If for any reason the immune
system is stressed, its ability to ward off illness will be decreased. A polluted
indoor environment contributes to weakening the immune system. Sick building
syndrome and building-related illness, are two manifestations of poor indoor air
quality. Traditional building materials, finishes, and furnishings contain thousands
of toxic chemicals that off gas into the environment. Some of these VOCs are
known carcinogens, others are neuro-toxic chemicals, some are irritants, and
most affect the immune system in one way or another. Other things that affect
indoor air quality are poor ventilation systems, industrial and household cleaning
products, and pesticides. Radon, EMFs, lead, carbon monoxide, and asbestos
are subtle, imperceptible substances that cause great harm. These can be
avoided by designing buildings with impermeable barriers to reduce radon
infiltration, with wood materials separated from the ground enough to prevent
termite or other insect invasion, and with non-metallic materials to avoid EMFs.
Although asbestos and lead are no longer used, buildings built before the 1970s
may contain quantities of these substances. Renovations may require
professional removal.
Healthy materials and healthy design practices create spaces that do not smell,
and that do not deplete the earth's natural resources. However, there is more to
healthy architecture than using healthy materials. A healing space is calming,
safe, and comfortable to be in. The lighting is pleasant, the air is fresh, and the
colors are in harmony with nature and the occupant's temperament. The rooms
are simply shaped and the relationship of each space to another is
complimentary. The building is located on a site to take advantage of views,
directions, geologic forms, and vegetation. The building harmonizes with the
climate and the local environment. Feng shui criteria locate each room, each
window, and door according to its most auspicious place. Feng shui also
resolves problems that cannot be solved through architectural design with
mirrors, trees, rocks, pools, red tassels, and color.
The occupant's relationship to the house also affects the health of the immune
system. Since stress causes the immune system to weaken, it is possible that
the stress of being in a space that brings up emotional or psychological issues
would cause a breakdown of the immune system, resulting in illness. Living in a
dead spouse's or parent's house can be stressful, or living in a house that feels
like a prison are both examples of potential emotionally stressful situations.
Therefore, it has become apparent that maintaining health in the current
environmental situation is complicated. In the past, when most people lived
happily in rural locations and before the industrial revolution, it was easier to stay
healthy when in the home--there was little stress or pollution. In this high-paced,
technological and industrial world, many people live in cities, drive to and from
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work in heavy traffic, eat fast food on the run, live in homes built with toxic
materials, do not exercise, and experience emotional stress at home and at work.
It is becoming more imperative than ever to consciously make certain lifestyle
changes that will enhance the immune system in order to survive on the planet,
and keep the planet alive.

RECOMMENDATIONS FOR FURTHER STUDY
Although there is ample evidence showing that formaldehyde and other VOCs in
floor coverings and other building materials present a health threat to occupants,
much of it is inconclusive. Further research is recommended to link formaldehyde
and other VOCs to significant damage of the immune system.
There are few alternative heating and ventilation systems that do not contain
Freon --one of the hydrofluorocarbons responsible for the thinning of the ozone
layer. More research is necessary to develop systems that either use natural
elements to heat and cool, or that do not contain Freon. Some refrigeration
systems are now being produced without Freon, but there are few of them.
More research is also necessary to show that straw bales are structurally sound
and can be used without other wood or steel structural members. There is
research showing the seismic and fire resistant qualities of straw bales. More
research is required however, to convince building authorities that these qualities
are, in fact, true.
The Earthships by Michael Reynolds may be an ecological solution to the landfill
problem, but further research is needed to show if the used tires pose a threat to
the indoor air quality. Would Bau-biologists approve of this material? Does a tire
wall breathe according to the Bau-biologie guidelines presented in Chapter Two
pp. 52-54?
This thesis has not covered passive solar and photovoltaics in great detail,
although it has acknowledged their reputation for energy conservation and
efficiency. Further study is suggested to evaluate the many different types of
systems and their effects on the indoor environment. Further study is also
recommended to find out if these systems also affect the psychology of the
occupants. Does it feel better to use renewable materials such as adobe or clay
brick on a floor with passive solar radiation than to use an in-slab radiant heating
system that may contain Freon? Together, all the ecological elements of the
various types of solar systems can have an emotional or psychological impact on
the occupants. Does solar power reduce emotional stress while it is reducing
environmental stress?
It may be a logical conclusion that, in order to have a healing space, certain
factors have to be considered. The indoor air must be completely non-toxic; the
spaces must be shaped harmoniously, and located auspiciously; the lighting and
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sonar levels should be natural, calming and appropriate to the space and the
occupant; the landscaping requires shade trees to block out the sun in the
summer, and shrubs to block out sound of the neighborhood, and finally that
stress levels (both emotional and physical) need to be minimized. But there is
little research tying all these things together. Therefore, further study is
recommended to see if, in fact, once all these elements have been considered, a
space can induce healing in those that have been negatively affected by their
environment, as well as enhancing the health of seemingly healthy persons.
This author recommends that the University of New Mexico School of
Architecture and Planning incorporate a series of design research projects or
studios that teach students how to utilize and synthesize the information in this
thesis. The goal would be to design healthy environments so that these future
architects would be more conscious of the ramifications of their craft, keeping in
mind that architectural spaces are living, not dead.
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APPENDIX

TABLE 1

This table shows the chemicals (approximately 200) for which workplace
regulations were set, in part because of neurotoxicity.
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Source: Singer, 1990, p. 10
TABLE 1 (CONT.).

This table shows the chemicals (approximately 200) for which workplace
regulations were set, in part because of neurotoxicity.
Source: Singer, 1990, p. 10
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TABLE 2

This table shows chemical groupings in which 10 or more neurotoxic chemicals
are found.
Source: Singer, 1990, p. 11
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TABLE 3

This table shows common neurotoxic chemicals which are recognized by the
U.S. Center for Disease Control
Source: Singer, 1990, p. 12
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TABLE 4

This table shows a list of methemoglobin formers, a factor that can induce brain
neurotoxicty
Source: Singer, 1990, p. 12
TABLE 5

This table shows a list of asphyxiants, which can induce brain neurotoxicty.
Source: Singer, 1990, p. 13
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TABLE 6

This table shows a list of central nervous system depressants
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Source: Singer, 1990, p. 13
TABLE 7

This table shows neurotoxic agents that produce convulsions.
Source: Singer, 1990, p. 14
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TABLE 8

This table shows a list of subjects at risk for neurotoxic exposure at the
workplace.
Source: Singer, 1990, p. 16
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TABLE 9

This table shows a list of neurotoxic chemicals with estimated exposure
populations exceeding one million.
Source: Singer, 1990, p. 17
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Chapter 6 - GLOSSARY

Aresols

Solid or liquid particles small enough to remain suspended in the air
for a period of time, and settle out slowly under the force of gravity.
(Greenfield, 1987, p. 209)

Aldehydes

A series of organic chemicals containing carbon, hydrogen, oxygen
groups (CHO groups), and having strong odors. (Greenfield, 1987, p.
209)

Asbestos

Asbestos is a naturally occurring mineral that was once used widely
as an insulator and fireproofing material. Inhalation of asbestos has
been shown to result in lung disease, including fibrosis and scarring
of the lower lobes of the lungs, lung cancers, and abdominal
cancers. (Marinelli and Bierman-Lytle, 1995, p.245)

ASHRAE

American Society of Heating, Refrigeration, and Air Conditioning
Engineers.

Ba-gua

An eight-sided symbol of the I Ching. With eight trigrams. (Rossbach,
1983, p. xv)

Bioaresols

Airborne microbial contaminants, including viruses, bacteria, fungi,
algae and protozoa. (Gobbell,1994, p. 67)

Biocontaminant

Contaminants which are either life forms (molds of genera
Aspergillus) or are derived from living things (rodent droppings).
(Gobbell, 1994, p. 67)

Biological contaminants

These include fungi, molds and mildews, pollen, animal dander, and
dust mites. These are found in moist walls, ceilings, carpets, and
furniture; poorly maintained humidifiers, dehumidifiers, and air
conditioners; bedding; pets. These contaminants tend to collect on
wall-to-wall carpeting, fabrics, and upholstered furniture. They cause
eye, nose and throat irritation; shortness of breath; dizziness;
fatigue; fever; asthma. (Marinelli and Bierman-Lytle, 1995, p.245)

Diagnosable illness with identifiable symptoms whose cause can be
directly attributed to airborne pollutants with the building (e.g.
Building related illness (BRI)
Legionnaire’s disease, hypersensitivity pneumonitis). (Gobbell, 1994,
p. 67)
cfm

Abbreviation for cubic feet per minute, a unit of air flow rate.
(Greenfield, 1987, p. 209)
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Ch’i

Cosmic breath, human energy. (Rossbach, 1983, p. xv)

Chu-shr

That which is outside our realm of experience, that is, illogical cures.
(Rossbach, 1983, p. xvi)

Combustion Gases

Complete combustion of fuels used for heating and cooking in the
home produces water and carbon dioxide. However, no appliance is
totally efficient. Incomplete burning of fuels produces many
combustion products, including irritant gases such as carbon
monoxide and nitrogen dioxide. Sources of these are unvented
kerosene heaters, gas stoves, and gas heaters; leaking chimneys
and furnaces; down-drafting from wood stoves and fireplaces. Also,
tobacco smoke and automobile exhaust from attached garages. At
low levels, carbon monoxide causes fatigue in healthy people and
chest pain in those with heart disease. At higher levels, symptoms
include impaired vision and coordination, headaches, dizziness,
confusion, nausea, and flu-like symptoms. At very high levels it can
be fatal. Nitrogen dioxide causes eye, nose, and throat irritation. It
can cause impaired lung function and increase young children’s
susceptibility to respirator infection. (Marinelli and Bierman-Lytle,
1995, pp.245-246)

Dowsing

Dowsing is a method of asking questions of a location. Most often
people ask for water locations. Yet in antiquity people who built
monuments (and houses) used dowsing to as for the best location for
the building, for the entrance, and for the room arrangement. The
purpose, the intent of dowsing is to put us in touch with ourselves,
with our environment, and with the interaction between the two.
Often certain implements--L-rods, pendulums, bobbers, Y-rods--are
useful, for they can stimulate our awareness of ourselves. (Swan,
1991, p. 235)

Electromagnetic field (EMF)

An electric field occurs whenever charges are present; a magnetic
field occurs whenever charges are in motion, as in the case of an
electric current. EMFs are emitted by all wires and machines that
carry current, including home wiring and all electric-powered home
appliances, from coffeemakers to VCRs, as well as power lines and
electrical substations. A number of respected scientists contend that
EMFs are linked to the development of cancer. (Marinelli and
Bierman-Lytle, 1995, pp.245-246)

Embryotoxic

Poisonous to a developing fetus (also fetotoxic). (Greenfield, 1987,
p. 211)

Environmental Illness (EI)

A breakdown of the immune system that makes it nearly impossible
to tolerate many substances in the environment. It is often brought
on by exposure to toxic substances.
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EPA

Environmental Protection Agency

Feng Shui

“wind” and “water” the Chinese art of placement. (Rossbach, 1983, p.
xvi)

Formaldehyde (HCHO)

An odorous volatile organic compound that contains oxygen in
addition to carbon and hydrogen which is usually in the form of a
colorless gas at room temperature. (Gobbell, 1994, p. 68)

Free Radicals

Chemical compounds formed by the oxidation of polyunsaturated
fats. They are highly reactive and have the potential to damage
DNA, causing mutations that can initiate malignant transformation of
cells. Free radicals can easily cause harm to the immune system.
(Weil, 1995a, p. 185)

Geomancy

Earth Geometry. Geomancy is the practice of using inherent energy
to live in harmony with the earth. It is a form of divination. (Lin, 1995,
p. 41)

Humidifier fever

A form of pneumonitis attributed to allergic reactions of the alveolar
walls to amoebae, bacteria or fungi found in the humidifier reservoirs,
as well as air conditioners and air-cooling equipment. (Gobbell, 1994,
p. 68)

Legionnaire’s disease

One of two important diseases (the other being Pontiac fever)
caused by Legionella pneumophila bacteria. The disease is a severe
multi- systemic illness that can affect not only the lungs but also the
gastrointestinal tract, central nervous system and kidneys. (Gobbell,
1994, p. 68)

Material Safety Data Sheets
(MSDSs)

OSHA-required documents supplied by manufacturers of potentially
hazardous products.(Gobbell, 1994, p. 69)

Multiple chemical sensitivity
(MCS)

A medical condition affecting several organs in which a person
reports sensitivity to very low doses of a variety of chemicals after an
identifiable chemical exposure to one chemical. (Gobbell, 1994, p.
69)

Mutagenic

Inducing genetic mutation

Natural Ventilation

Movement of air into and out of a building through intentional
openings, such as windows, and vents. (Greenfield, 1987, p. 214)

NIOSH

Abbreviation for National Institute of Occupational Safety and Health.

Organic Chemicals

Chemical compounds that contain carbon with the usual exception of
carbon dioxide (CO2). (Greenfield, 1987, p. 214)

OSHA

Abbreviation for Occupational Safety and Health Administration.
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Outgassing/offgassing

Emission of gases during curing, aging, and degradation of a
substance. (Greenfield, 1987, p. 214)

Pollutant

A contaminant that is known to cause illness; this term is often used
synonymously with contaminant. (Greenfield, 1987, p. 215)

Polychlorinated biphenyls
(PCBs)

Compounds containing two benzene rings and at least two chlorine
atoms. They are highly toxic. (Gobbell, 1994, p. 69)

Radiation

Electromagnetic waves; emission of electromagnetic waves; or
energy transfer by particles (such as alpha particles). (Greenfield,
1987, p. 215)

Radon progeny

The radioactive elements resulting from the decay of radon.
(Greenfield, 1987, p. 215)

Radon

Radon is a naturally occurring, odorless, tasteless radioactive gas. It
is produced from the radioactive decay of radium, which is formed
from the decay of uranium. Because radon is inert and thus not
chemically bound or attached to other materials, it can move freely
through very small spaces, such as those between particles of soil
and rock. Radon migrates from soil and rock through cracks in the
basement or slab and into the indoor air. It can also migrate into
groundwater and be released into household air when the tap is on
or the shower is running. The EPA and the Surgeon General
estimate that exposure to radon in homes and buildings causes
between five thousand and twenty thousand cases of lung cancer
each year. (Marinelli and Bierman-Lytle, 1995, p. 247)

Ru-shr

That which is within our realm of experience, that is, logical cures.
(Rossbach, 1983, p. xvi)

Sick building syndrome
(SBS)

A term used to refer to the condition in which a majority of building
occupants experience a variety of health and/or comfort effects
linked to time spent in a particular building, but where no specific
illness or causative agent can be identified. Symptoms often include
headaches, eye irritation and respiratory irritation. (Gobbell, 1994, p.
69)

Sink

Material with the property of adsorbing a chemical or pollutant with
the potential of subsequent re-emission; sometimes called “sponge.”
(Gobbell, 1994, p. 70)
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Source control

A preventive strategy for reducing airborne contaminant level through
the removal of the material or activity generating the pollutants.
(Gobbell, 1994, p. 70)

Stressor

Any biological, chemical, physical, psychological, or social factor that
contributes to a complaint. (Gobbell, 1994, p. 70)

Toxic

Able to produce adverse health effects after physical contact,
ingestion, or inhalation. (Greenfield, 1987, p. 216)

Volatile organic compound
(VOC)

One of a class of chemical components that contain one or more
carbon atoms and are volatile at room temperature and normal
atmospheric pressure. In indoor air, VOCs are generated by such
sources as tobacco smoke, building products, furnishings, cleaning
materials, solvents, polishes, cosmetics, deodorizers and office
supplies. (Gobbell, 1994, p. 70)
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