[image: image6.png]


       [image: image2.png]o

Rebuild America




“Improving Quality of Life in Communities through Energy Solutions”                   Issue  35 – Nov./Dec. 2002

Sustainable Building Practices Lead to Healthier Indoor Air Quality 
By Marilyn Black, Ph.D.
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oor indoor air quality is ranked as one of our nation’s greatest health risks. Current medical data indicates that over 60 million Americans suffer from debilitating asthma, allergies, respiratory disease, and general illness associated with indoor air pollution. These illnesses compromise quality of life and cost the US economy billions of dollars in lost productivity, absenteeism, and medical care every year. Indoor pollution consists of airborne levels of fine particles and volatile chemicals such as formaldehyde, which primarily result from building materials, interior furnishings, and building processes such as cleaning and equipment usage.

To address this indoor public health threat, sustainable building practices have evolved to ensure that buildings are designed, constructed, and maintained in a productive and health conscious manner. Green building principles focus on the reduction of environmental impacts associated with the construction of the building, its operational processes, and the production of raw materials used in the building. Sustainable goals have recently gone beyond the traditional principle of reducing environmental impact to include improvement and protection of occupant health and productivity, enhancement of indoor air quality, and efficient use of energy, water, and material resources. Recent green building designs programs increasingly focus specifically on requirements that address indoor environmental quality. Two notable projects following such principles are the State of California’s Capitol Area East End Complex in Sacramento, California and the United States US Environmental Protection Agency’s Research and Administration Facility in Research Triangle Park, North Carolina. In addition, the Leadership in Energy and Environmental Design (LEED) program of the United States Green Building Council places considerate importance on indoor air quality. Their most recent LEED pilot program for Commercial Interiors includes detailed procedures for maximizing indoor air quality performance such as emission criteria for furniture and furnishings. 

Common threads found throughout these programs incorporate indoor air quality management processes that include the use of low-emitting, non-toxic construction and furnishing materials, achievement of good building ventilation, use of construction practices that minimize the introduction of high solvent and odorous materials, and building commissioning requiring pre and post occupancy testing of the indoor air for pollutants to ensure acceptable pollutant levels. The use of these techniques has proven successful in achieving healthier indoor air quality. 

Building Materials- Indoor materials can be sources of formaldehyde and other volatile organic chemicals (VOCs) such as toluene, naphthalene, and limonene. Many of these VOCs are known irritants and carcinogens and can result in eye, nose, and throat irritation, headaches, skin irritation, and more significant health concerns at elevated levels. Some VOCs are associated with noxious odors which many building occupants find unacceptable. Current green building design specifications call for low emitting, low odor materials, and most design projects are successfully incorporating sustainability into the procurement requirements for most building materials and furnishings such as paints, ceiling tile, carpets, wallcoverings, building insulation, and office furniture. One good resource for helping architects, interior designers, and other specifying professionals find independently tested and certified low emitting products is the GREENGUARD Product Guide. The GREENGUARD Certification Program tests and certifies products to be low emitters of chemicals and particles. The program also has quality measures in place to audit the manufacturers on a periodic basis to ensure that manufacturing processes and product performance are consistent over time. Products tested and certified by this independent, third party program carry the GREENGUARD Indoor Air Quality Certified™ Mark. The GREENGUARD Product Guide provides access free of charge and can be found at www.greenguard.org.

Ventilation- Effective and sufficient ventilation is critical to achieving good indoor air quality. Ventilation affects the comfort of building occupants and also helps to control the level of pollutants in the building. Key techniques to maintain good indoor air quality include supplying sufficient amounts of clean outdoor air as recommend by current American Society for Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) standard 62-2001 and balancing air supplies to occupied spaces to assure proper air mixing and delivery of the air to the occupant breathing levels. More efficient air filtration with high quality filters providing 85% extraction efficiency can also greatly reduce the levels of particles and allergens in the air. The use of low-emitting ductwork is beneficial to avoid further polluting the circulated air. In addition, ventilation systems should be specified and designed such that a minimum amount of outdoor air is delivered directly to occupied spaces and that air is always moving at the required rates. Local exhaust systems for air pollution trouble spots help greatly reduce the impact of pollution generating processes such as copy machines, arts and crafts, and cooking on the overall indoor air quality. Finally, ventilation systems should provide easy access for maintenance.

Construction Practices- Certain practical construction practices can help prevent contamination of the indoor spaces. Many indoor air quality problems start during the construction of a building. Most of these problems can be avoided by sequencing the construction processes. A lot of materials used in construction can absorb chemical contaminants and release them over time into the indoor air. Construction processes with high initial chemical emissions include painting, caulking, and other processes that involve a curing or drying component should be administered before installing adsorbent materials such as ceiling tile, carpet, and office furniture. Whenever possible, adsorbent materials should be installed last. However, in some cases, high emitting procedures with adsorbent materials present cannot be avoided. In such a case the use of temporary ventilation duct systems during construction and flush-out the building with 100% outdoor air a minimum of two weeks are recommended following building completion and prior to occupancy.

Building Commissioning- Under green building principles, the interior spaces must be approved for occupancy by conducting baseline indoor air quality testing for pollutants. This testing is conducted for every 25,000 square feet of space or for each contiguous floor. It is generally recommended that chemical contaminant levels fall below the following requirements prior and following occupancy: 

  50 parts per billion formaldehyde.

  500 micrograms per cubic meter of total volatile organic compounds (TVOC).

  50 micrograms per cubic meter of respirable particles.

  6.5 micrograms per cubic meter of 4-phenylcylcohexene (a common odorant resulting from carpet). 

Examples of other odor producing chemicals include trimethyamine from fiber glass and 2- ethyl- hexanol from flooring systems. 

It is also recommended that air supply or ventilation systems are rebalanced following building occupancy to ensure that mixing and distribution of air remains optimum. 

With proper planning, sustainable building practices reduce a building’s energy and water consumption and overall environmental impact, and also enhance the overall acceptability of the building through improved indoor air quality. With various government, private sector and third party organizations demanding sustainable building features, green building practices are quickly moving into the mainstream. A growing number of design and construction firms already realize the associated economic, environmental, and public health benefits and it is only a matter of time before building owners, managers, and occupants demand green buildings and healthier indoor environments.

Dr. Marilyn Black, founder and Chief Scientist of Air Quality Sciences, Inc. is a leading expert in characterizing indoor air pollutants and their sources, with more than 18 years of experience. She had directed numerous research studies involving indoor air pollution and human health effects, mold growth in buildings, and the impact of indoor furnishing on indoor pollutant levels. Dr. Black wrote the state of Washington indoor air quality standards for new construction, established the emissions test protocols for carpet and flooring products, and established the GREEN GUARD Program for the selection of environmentally preferred, low emitting products. Dr. Black holds PH.D., M.S., and B.S. degrees in chemistry and environmental health. Reprinted with permission from Environmental Design & Construction magazine September/October 2002 issue. 
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Rebuild America is a program that consists of people working as partners on a local level to renovate buildings for improved energy efficiency.  Rebuild America partners help make communities stronger by stimulating economic growth, creating jobs, saving money, and improving environmental quality while saving energy.

Rebuild Connecticut Partnership Initiatives is designed to provide information and share successes of partner activities.  Contributions of articles can be sent to:  John Ruckes, OPM/Energy, 450 Capitol Avenue, MS# 52ENR, Hartford CT  06106-1308; by fax (860) 418-6495; or by e-mail:  john.ruckes@po.state.ct.us
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