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INTRODUCTION

That’s one small step for man, one giant leap for mankind.

Astronaut Neil Armstrong, 1969 Moon Landing

We are living in a time of incredible innovation where technological advances are occurring at an astounding rate. We seem to have an unquenchable thirst for the gadgets and technical wizardry that make our lives more productive and pleasurable. At the same time, however, we struggle to preserve our links with nature, and growing plants in our homes and workplaces is widely accepted as a means of retaining this connection with the natural world. The cold, impersonal reality of steel and concrete is softened by the cool, peaceful effect of live foliage. Yet houseplants can do more than enhance the appearance of our surroundings: they can play an integral role in improving the very essence of our lives – the air we breathe.

In order to conserve energy resources, over the past 25 years buildings have been ever more efficiently sealed from the air outside. While tightly sealed buildings reduce energy consumption, gases from synthetic materials are trapped inside with deleterious effects upon the well-being of their occupants. Many people spend up to 90 percent of their time indoors, and long-term exposure to these chemical vapors has brought dramatic increases in the number of cases of allergy, asthma, chemical hypersensitivity and cancer.

Indoor air pollution is now considered by many experts to be one of the major threats to health. Attempts to reduce the incidence of “sick building syndrome” have resulted in increased ventilation, the use of low-emission building materials and furnishings, and better preventive maintenance procedures. However, problems still persist. Ironically, the technology arising from futuristic space exploration may have revealed natural solutions that are as old as the earth itself.

The National Aeronautics and Space Administration (NASA), faced with the task of creating a life-support system for planned moon bases, began extensive studies on treating and recycling air and wastewater. These studies led NASA scientists to ask a very important question. How does the earth produce and sustain clean air? The answer, of course, is through the living processes of plants. With this basic knowledge, NASA scientists began to study the development of sustainable, closed ecological life-support facilities. Working toward these goals, scientists at NASA’s John C. Stennis Space Center in southern Mississippi discovered that houseplants could purify and revitalize air in sealed test chambers. This research and later studies co-sponsored by the Plants for Clean Air Council and Wolverton Environmental Services, Inc. are helping to bring about today’s “green revolution.” As ever-increasing numbers of the population become concerned about the direct correlation between the indoor environment and their health, the “green revolution” will continue to spread.

How to Grow Fresh Air is the culmination of more than 25 years of research. It attempts to stress the importance of indoor air quality and to relate how our existence is interwoven into a symbiotic – or mutually beneficial – relationship with the animals and plants of our living world. Evidence is offered to show how houseplants can indeed become an integral component of healthy buildings, whether homes or offices, and information is provided on how different houseplants can improve the air in one’s “personal breathing zone.” Fifty houseplants are described, ordered in accordance with an overall rating based on the plant’s ability to remove chemical vapors, ease of cultivation, susceptibility to insect infestation, and transpiration (humidification) rate. In addition, details are given of each plant’s preferred growing conditions (light levels and temperature), its place of origin, and the best methods for growth and maintenance. With this wealth of practical information and advice, it is hoped that every reader will be able to benefit from How to Grow Fresh Air.


Chapter 1

INDOOR AIR POLLUTION

I durst not laugh for fear of opening my lips and receiving the bad air.

Julius Caesar, William Shakespeare

We are used to thinking of the indoor environment as a safe haven from the evils of air pollution. During “smog alerts” people are generally advised to stay indoors. Yet modern scientific research indicates that the indoor environment may be as much as ten times more polluted than the outdoor environment. In the early 1950s Dr T. G. Randolph became one of the first medical doctors to associate indoor air pollution with allergies and other chronic illnesses. The US Environmental Protection Agency (EPA) currently ranks indoor air pollution as one of the top five threats to public health. Yet millions of people fail to realize the serious nature of the problem, or even worse, fail to recognize that there is a problem. Today, people living in industrialized societies spend as much as 90 percent of their lives indoors. Increased exposure to indoor air pollutants in the community directly correlates to an increase in the number and severity of allergic reactions.

THE IMPACT OF THE ENERGY CRISIS

In the United States indoor air quality (IAQ) problems became widespread soon after the 1973–4 energy crisis. In 1973 the Organization of Petroleum Exporting Countries (OPEC) declared an oil embargo against the industrialized nations. In an effort to maximize energy efficiency and to help reduce spiralling energy costs, the building industry began to seal buildings hermetically and to reduce fresh air exchanges. In the United States everyone was encouraged to insulate their homes. The Internal Revenue Service even offered substantial tax incentives to homeowners who installed additional insulation to reduce fuel consumption for heating and air-conditioning. Most people dutifully added extra insulation in the walls and ceilings and applied caulking or weather-stripping to exclude outside air.

CONTROLLING VENTILATION AND HUMIDITY

Ventilation helps to control indoor air pollution by diluting stale indoor air with fresh outside air. Of course, a presumption is made that the outside air is clean, which may not be the case. Certain levels of ventilation are necessary to provide human comfort. Additional ventilation is needed to remove moisture, heat and odors. It remains a balancing act to provide sufficient ventilation for comfort, without necessitating excessive energy consumption.

Respiratory infections are a well-known consequence of poorly maintained air-conditioning systems. Maintenance of such systems is an important factor in assuring good air quality. In the home, air filters, when regularly replaced, can help to clean outside air as it enters the building. In large buildings IAQ problems are commonly associated with cooling towers, the placement of air-intake vents and poor maintenance of mechanical systems, air ducts, and so on. The Legionella bacterium, the cause of legionnaire’s disease, has been identified in cooling towers and other stagnant water reservoirs.

Low relative-humidity levels are also associated with poor IAQ. Healthy humidity levels range between 35 and 65 percent. Often, especially in winter months, humidity drops well below the ideal range. Cold winter air is normally dry. When heating systems are in operation, the air becomes even drier. Dry, arid conditions irritate sensitive membranes in the nose, increasing susceptibility to assaults by airborne chemicals, viruses and allergens. Frequent colds, allergic attacks and asthma during winter months are often caused by low relative humidity.

Humidity levels in excess of 70 percent can also result in IAQ problems. Humidity in this range may cause mold and mildew damage to furniture and electronic equipment and may create health problems for building occupants. Central-heating and air-conditioning systems can combat high humidity by stripping moisture from the air. However, they cannot add moisture when the humidity level drops below the optimum range.

EMISSIONS FROM MODERN MATERIALS

In recent decades, a subtle change in the composition of building materials and furnishings has been taking place. Pressed wood products or fiberboard often replace natural wood in building construction; wall-to-wall carpeting is ever more common; furnishings in the home and office are no longer made mostly of natural materials, but are composed of synthetics that are held together with a variety of glues and resins. A plethora of electronic devices for our comfort, work or pleasure are found in our homes, offices and public buildings. These devices are known to emit various organic compounds.

Synthetic materials release hundreds of volatile organic chemicals (VOCs) into the air. Some common emissions and their sources are listed in the table on pages 5–6.

Humans are also a source of pollution, especially when living or working in closed, poorly ventilated areas. This becomes very apparent when a large number of people are present in a confined space for an extended period of time such as on an airplane journey. Over a period of many years Russian and American space scientists established that, in addition to carbon dioxide, we release as many as 150 volatile substances into the atmosphere, such as carbon monoxide, hydrogen, methane, alcohols, phenols, methyl indole, aldehydes, ammonia, hydrogen sulphide, volatile fatty acids, indol, mercaptans and nitrogen oxides (dioxide). Substances emitted through normal biological processes are termed bioeffluents. Studies have been conducted to determine the rate of bioeffluent emissions for each person. They have shown that acetone, ethyl alcohol, methyl alcohol and ethyl acetate are the principal bioeffluents emitted.

To sum up, the three primary sources of poor indoor air quality are: hermetically sealed buildings and their synthetic furnishings, reduced ventilation, and human bioeffluents. The lack of foresight by architects, engineers and health officials in predicting the consequences of modern building design for the quality of the air we breathe has brought us to the brink of a modern-day health disaster.
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HEALTH AND INDOOR AIR POLLUTION

During the early 1980s a number of illnesses began to appear in Europe, Canada and the United States where buildings have been hermetically sealed for energy efficiency. Since that time, indoor air pollution has become widespread and a phenomenon known as “sick building syndrome” (SBS) has been added to our vocabulary. SBS is a term sometimes used to describe a collection of symptoms experienced by a high proportion of those living or working in a particular building or part of a building. While standard analysis can detect no cause or origin for their illness, when the building occupants are away for a given time, the symptoms usually diminish, only to recur upon re-entry into the building. Some common symptoms associated with SBS are listed below.

SYMPTOMS ASSOCIATED WITH SICK BUILDING SYNDROME


	Allergies

	Asthma

	Eye, nose and throat irritations

	Fatigue

	Headache

	Nervous-system disorders

	Respiratory congestion

	Sinus congestion



The term building-related illness (BRI) is used to describe diseases that can be identified with specific causes. Examples of BRI include lung cancer from asbestos exposure and legionnaire’s disease caused by bacteria in stagnant water in air-conditioning or heating systems.

In 1984 a World Health Organization report suggested that as many as 30 percent of new and remodeled buildings worldwide may have indoor air quality problems. In August 1989 the EPA submitted a report to the US Congress on the quality of indoor air found in ten energy-efficient public buildings. Some chemical concentrations were 100 times greater than normal background levels. This report stated that “sufficient evidence exists to conclude that indoor air pollution represents a major portion of the public’s exposure to air pollution and may pose serious acute and chronic health risk.” Indoor air pollution may pose an even greater threat than outdoor pollution – primarily because of the greater length of exposure.

According to a report from the Institute of Medicine entitled Indoor Allergens: Assessing and Controlling Adverse Health Effects, one in five Americans will experience allergy-related illness at some point during their lives, and indoor allergens will be responsible for a substantial number of those cases. The report describes allergy as “the state of immune
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