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I. Introduction
On Monday September 27, 2010 the Committee on Environmental Protection will hold an oversight hearing on Indoor Air Quality. Invited to testify are officials from the Mayor’s Office of Long-Term Planning and Sustainability, Commissioner Thomas A. Farley, MD, MPH, New York City Department of Health and Mental Hygiene, Suzanne Mattei, Regional Director of the New York State Department of Environmental Conservation, Judith Enck, Regional Administrator of the United States Environmental Protection Agency, Region 2, Richard Kassel, of Natural Resources Defense Council, Dr. Patrick Kinney, Associate Professor, Department of Environmental Health Sciences, Columbia University Mailman School of Public Health, Ms. Judith S. Schreiber, Ph.D., Chief Scientist, Albany, Bureau of Environmental Protection, Office of the Attorney General, Dr. Olga V. Naidenko, PhD, Senior Scientist, Environmental Working Group, Dr. Gary Garetano, Department of Environmental and Occupational Health, University of Medicine and Dentistry of New Jersey, School of Public Health, Dr. Frederica Pererra of the Columbia Center for Children’s Environmental Health, Joyce Nastasi of the Environmental Contractors Association of New York City and many others.
II. Background

Indoor air pollution is not a new problem, although recently has it become a greater matter of public concern.  For centuries, doctors and public health workers have understood the role of buildings in exacerbating disease
 and the consequences of inadequate ventilation in the indoor environment.
 The nineteenth century nurse Florence Nightingale recognized the relationship between health and the dwellings of the population.
. Since then, the complexity and the health relevance of the indoor environmental problems have become increasingly apparent
.
Significant attention has been paid to outdoor air quality and meeting the requirements of Clean Air Act, coming into compliance with national ambient air quality standards and reducing air toxics exposure.  While those are laudable goals, most people spend most of their time indoors.  According to the Environmental Protection Agency, research indicates that people spend approximately ninety percent of their time indoors.
   Other research indicates that North Americans spend about eighty seven percent of their time indoors, six percent of their time in cars and only seven percent of their time outdoors
.  Finally studies suggest that Americans spend between fifteen and sixteen hours a day indoors, mostly inside private homes.
 
The numbers are as high or even higher among older Americans, young children, people with respiratory diseases and the infirm, who not only spend most of their time at home, but may be exposed to indoor air pollutants for the longest periods of time, and may be most susceptible to the health effects of indoor air pollution.
For more than thirty five years evidence has suggested that the health effects of indoor air quality may exceed all other forms of pollution combined.
  Moreover, like outdoor air quality, exposure to indoor air pollution may include a range of different pollutants with a wide range of adverse health impacts from minor to extremely serious, up to and including death.  In addition to the diverse sources of indoor air pollution, many sources of indoor air pollution have entirely escaped regulation.
Some of the sources of indoor air pollution are naturally occurring, like radon, but the vast majority of indoor air pollution sources are not naturally occurring but the result of human activities like smoking, application of chemical formulations like pesticides and products placed in commerce like PVC flooring.. Resulting in part from the diverse sources, the Environmental Protection Agency has often taken a non-regulatory approach to addressing the sources of indoor air pollution. Such an approach relies primarily on education and not regulation.
Health Effects of Indoor Air Pollutants
The health effects resulting from indoor air pollution depend on the types of pollutants, the length of exposure, the health of the exposed individuals and the steps, if any, taken to reduce or eliminate exposures.  Similarly, these health effects from indoor air pollution may be experienced almost immediately or may have a long latency period and take years to manifest themselves. These health effects can range from relatively mild effects such as irritation of the eyes, nose and throat, headaches, dizziness and fatigue to more serious health effects such as asthma, hypersensitivity pneumonitis to cancer
 and even death.  An early New Jersey study estimated the additive lifetime cancer risk from indoor concentrations of nine selected volatile organic compounds to be 1.9 to 3.1 out of 100.

Federal Laws Governing Indoor Air Quality

There is no comprehensive federal program to address indoor air quality in home and the federal authority to address indoor air quality generally is found in the Clean Air Act, the Occupational Safety and Health Act, the Toxic Substances Control Act, the Safe Drinking Water Act and the Consumer Product Safety Act.
Although the Clean Air Act gives the Environmental Protection Agency the authority to regulate ambient air, the agency has always taken the position that its authority is limited to outdoor air.  Nevertheless, the National Ambient Air Quality standards that apply to outdoor air play a role in the quality of indoor air because indoor air exchanges with outdoor air.

While the Environmental Protection Agency typically does not act to address indoor air quality in homes, it has made an exception for the National Emission Standards for Hazardous Air Pollutants (“NESHAPs”).  The Environmental Protection Agency has used its authority under the NESHAPs to eliminate co-location of dry cleaners using perchloroethylene with residential apartments, to curtail the spraying of asbestos insulation and decorative material inside buildings and to set an emission standard for radon inside an active underground uranium mine.


The Occupational Safety and Health Act requires the Secretary of Labor to set standards for toxic pollutants in the workplace.  Those standards, described as “PELS”, permissible exposure limits, assume eight hours of exposure and thus lack relevancy for homes co-located with businesses or adjacent to business because household occupation and exposure is likely to be double the OSH assumption.
The Toxic Substances Control Act (“TSCA”) give the Environmental Protection Agency the authority to regulate chemical exposure where chemical exposures and mixtures present an unreasonable risk of injury to health or the environment.  TSCA is used to address PCBs in non-residential buildings  and radon within buildings.
The Safe Drinking Water Act gives the Environmental Protection Agency the authority to regulate pollutants in water that may volatize in indoor air.
  In addition soil or water contaminated with trichloroethylene can lead to contaminated indoor air if the chemical volatizes and seeps into indoor air leading to soil vapor intrusion.
  Finally the Consumer Products Safety Act permits the Consumer Products Safety Commission to set safety standards needed to prevent or reduce an unreasonable risk of injury associated with consumer products.  This permits the Commission to set standards or even ban products with contaminant emissions that adversely impact upon indoor air quality.
State Laws Governing Indoor Air Quality

A number of states have enacted comprehensive indoor air quality legislation but New York is not among them.  However New York has enacted Environmental Conservation Law (ECL 27-2405) to require property owners or owners' agents (such as landlords) to notify all of their tenants and occupants of any test results related to indoor air contamination associated with soil vapor intrusion (SVI) that they receive from certain persons and entities. The law applies to both residential and non-residential properties.. Tenants and occupants have the right to request test results and any regulatory closure letter related to the property from the property owner or the owner's agent.  Where a property is subject to an engineering control to mitigate indoor air contamination or is subject to ongoing monitoring, the owner or owner's agent must provide fact sheets, as described previously, to a prospective tenant prior to the signing of a lease or other rental agreement.
New Jersey, Maine, New Hampshire and California have all enacted indoor air quality regulations that require maintenance of HVAC systems and control of environmental tobacco smoke, microbial contaminants and other indoor contaminants.
Maine requires all buildings occupied by state employees to meet ASHRAE indoor air and ventilation standards.
  New Hampshire imposes the same requirement on state buildings.

Indoor Air Quality in the Residences 

While indoor air quality includes, homes, workplaces, vehicles and other enclosed settings, as more time is spent inside residences, there should be a particular focus on air quality in residences.  As noted earlier, the Environmental Protection Agency has no regulatory program to address sources of indoor pollution in homes.  Instead the Environmental Protection Agency focuses on specific potential sources of pollution in homes and informs individuals who may be exposed how to remediate the problems or to hire a contractor to address the problem. However its recommendations come with a disclaimer.  According to the Environmental Protection Agency, Radon, Environmental Tobacco Smoke, Biological Pollutants, Formaldehyde/Pressed Wood Products,, Pesticides, Asbestos  and Lead are the major sources of Indoor Pollution.  Other important sources of indoor air pollution are Carbon Monoxide (CO), Nitrogen Dioxide (NO2),Pesticides, Respirable Particles,Stoves, Heaters, Fireplaces, and Chimneys and Volatile Organic Compounds (“VOC”)s.
Since the United States Supreme Court approved zoning as a proper exercise of the police power in Village of Euclid, Ohio v. Ambler Realty Co., 272 U.S. 365 (1926)
 zoning has always been considered as a means to exclude certain noxious businesses from residential districts, as a kind of anticipatory prohibition of nuisances
, and as a way to prevent the location next to one another of incompatible uses.  Nevertheless, the New York City Zoning Resolution still permits co-location of commercial facilities that use a variety of chemicals in mixed use residential buildings.    

Facilities that emit air pollutants are of particular concern because they can pose a significant health risk to nearby sensitive receptors including residential properties and vulnerable individuals.
 Since at least 1993, and as a result of groundbreaking research by Dr. Judith Schreiber, formerly of the New York State Department of Health,
 state and local health agencies and others have become aware of the pubic heath issue presented by co-location of dry cleaners with residential apartments. 

The 1991 “Schreiber study”
 built upon the earlier work identifying fugitive emissions from tetrachloroethylene (PCE) or “perc” used by dry cleaners in mixed use buildings as a public heath issue in Germany in the 1980s.  The Schreiber study examined airborne perc concentrations in residences co-located with dry cleaners in the Albany, New York area and found that perc concentrations were much higher in co-located facilities than they were in the control residences.
  Studies of dry cleaners co-located with residences in New York City in 2002 and 2005 had similar results.
  A Jersey City based study also found significantly elevated concentrations of perc in residences located above dry cleaners that use perc
.  Other health studies have found associations between exposure to perc and its presence in the blood and urine of workers and neighbors of dry cleaners
, in the offspring of dry cleaners
 and have predicted exposure levels in infants subject to daily exposure to perc through ingestion of breast milk where mothers are exposed.
 Tetrachloroethlyene is a neurotoxin, a reproductive toxin and a carcinogen.
 

High concentrations of perchloroethylene and metabolites of perchloroehtylene in the blood and chloroform in the urine have been associated with a variety of adverse health impacts in the occupational context, including severe bilateral optic neuritis and other ocular nerve toxicity,
 oesophageal, laryngeal, tongue, and bladder cancer
 and other cancers, abnormal immune parameters,
 and hepatic parenchymal changes
 or impaired liver functions.  Neurological and neurophysiological damage such as marked differences in reaction time, vigilance and visual memory have also been observed in individuals living in the neighborhoods of dry cleaning facilities despite low levels of exposure.
  Based upon the research, regulation of perc in mixed use buildings likely reduces the incidence of a variety of adverse heath impacts among residential tenants.   

The risk from perc used in co-located facilities was taken very seriously by the Environmental Protection Agency.  In the preamble to the dry cleaner NESHAP for perc EPA acknowledges the risk of fugitive perc emissions from co-location of dry cleaners with residences and actually cites the 1991 Schreiber study. 
  Speaking specifically to the issue of co-location, in the preamble to the NESHAP, EPA invited state or local governments to consider “whether co-location of a dry cleaner in the same building with residences is appropriate.”
  However, co-location of dry cleaners with residences continues to this day. In 2006, when EPA amended the perc NESHAP, EPA went further than it had in the initial perc NESHAP by prohibiting new dry cleaning facilities that use perc from collocating in residential buildings and by phasing out on-site perc use in existing co-located facilities over the next fourteen years.

As a result of the research of Dr. Schreiber and others, perc use by dry cleaners in buildings also containing residences is regulated
 but perc use above the zero limit set for residential buildings by 2020 still presents a health risk.
  The New York City Department of Heath and Mental Hygiene recognized the need for additional public heath protection for children and residents living in buildings that also house dry cleaners when it enacted regulations earlier this year designed to improve the public heath protection provided for children and residential facilities under those circumstances.
  
Indoor Air Quality in the Workplace

As noted earlier, OSHA sets standards for indoor air quality the workplace and enforces its standards through administrative proceedings.
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Rethinking Co-Located Facilities

Indoor Air Quality and the Steps to Healthy Indoor Air 

a. Businesses That Use Chemicals In Mixed-Use Buildings
As noted earlier, due to the work of Dr. Schreiber and others, the risk of adverse heath impacts to residents of mixed used buildings from perc has been significantly reduced.  Nevertheless, there is strong evidence that other commercial facilities that use chemicals that may present a pubic health risk are permitted to co-locate in residential buildings without assessing the risks to residential tenants and without adequate monitoring, regulation or enforcement.
  In addition to use of perc by dry cleaning facilities, other commercial businesses that use volatile organic compounds that can result in unhealthy indoor quality in residential apartments include furniture refinishing and upholstery shops,
 beauty and acrylic nail salons, printers, machine shops, automobile painting and autobody repair shops and funeral homes.

In the occupational context, printers are exposed to organic solvents, toluene, heavy metals, N-Hexane, toxic metal dusts and fumes and other hazardous substances.  Exposure to organic solvents is known to cause mucous membrane irritation and prenarcotic effects
 in workers and residents in the houses surrounding printers.
  Printing operations are also associated with nasopharyngeal cancer, benign skin tumors, chronic pharyngitis, sinusitis and chronic liver diseases.
 Other cancers
 and encephalopathy or diseases of the brain
 have been reported among those exposed to solvents in printing and among artists.  The effects of neurotoxin damage have also been documented.  With many printers, artists and printing operations located in residential buildings, regulation of printers that are co-located with residential buildings can identify mitigation measures that are available to reduce human exposures and public health risks in those buildings.

Acrylic nail salons are another business where the use of chemicals may present adverse health risks for residential tenants. Artificial nail applicators use substances that result in air toxic emissions including ethyl methacrylate, methyl methacrylate, formaldehyde-based disinfectants and organic solvents.  Acetone and acetonitrile based products that are used to create artificial nails, remove nail polish and artificial nails can also produce cyanide. These substances in the workplace have been associated with adverse health effects.  Recent research has found an association between spontaneous abortions in salons even where other employees performed the nail sculpting.
  Studies also show that exposure to neurotoxicants such as those used in acrylic nail salons may result in cognitive and neurosensory changes.
 Deficits have been found generally associated with neurotoxic exposures.
 Other adverse health effects include occupational asthma, neurological complaints and symptoms, irritation of mucous membranes, chronic pharyngitis, sinusitis and dermatitis.  Nail technicians have a higher reported level of these complaints and symptoms than other beauty care professionals. 
 While these health effects have only been noted in the workplace, emissions from the chemicals used may well escape as fugitive emissions and find their way into residential apartments. To address that potential, the ventilation in these acrylic nail application facilities should monitored in the event of any complaints in order to reduce risks to females, vulnerable populations and residents above these facilities particularly where the facilities are located in wood framed buildings with increased potential for exposure.  

Among other volatile organic compounds found in  elevated levels indoor air of residential neighbors have been highly elevated levels of methylene chloride, which has been found in the indoor air of neighbors of furniture refinishing and textile screen printing facilities,
 tetrachloroethene, which has been found in the indoor air of neighboring residences and businesses near a textile screen  printing facility, hexane, found in the indoor air of a residential neighbor of a shoe repair shop, toluene, found in the indoor air of a furniture refinishing and a shoe repair shop and 1,1,1 trichloroethane, found in the indoor air of residential neighbors of a photo processing facility and a nail salon.
  Finally, a very recent study found a high rate of leukemia in undertakers using formaldehyde for embalming.
 If morticians and funeral workers face a higher risk of cancer and premature death due to formaldehyde use, it is possible the similar risk might be faced by residents in mixed use buildings above funeral homes.
III. Legal Authority to Regulate Indoor Air Quality
Pursuant to the Clean Air Act, EPA is authorized to regulate ambient air.
  Indoor air pollution is known to cause severe adverse heath effects and is considered more dangerous than “outside” air because people spend more of their time indoors.
  According to the EPA, indoor air quality is and also public health are “top risks”.  Yet EPA has not taken any steps to address the risks posed by emissions from businesses in mixed use buildings.  A review of EPA’s Guide to Indoor Air Quality identifies the sources of indoor pollution as combustion sources, tobacco products, building materials, household cleaning products, personal care products or hobbies and outdoor sources such as radon.
  According to EPA’s website, apartments have the same indoor pollution sources as single family residential homes.
 Based upon the available research, EPA’s assessment of indoor air quality risks does not fully integrate all air exposure information as would be appropriate to fully assess hazardous air pollutants in residential buildings.
  EPA likely has authority to address the impacts of chemicals use in mixed use buildings containing residences but has declined to use this authority other than under the NESHAPS regulatory mechanism.
 
The state Department of Environmental Conservation similarly has not acted to address the risks from fugitive emissions emanating from commercial facilities using chemicals in mixed use buildings. However, the state did act to ban the use of monomeric methyl methacrylate in acrylic nail salons
 and did mandate that tenants be notified of the test results of indoor air quality testing associated with soil vapor intrusion.
  Unfortunately, the draft DOH guidance on identifying, assessing and mitigating soil vapor intrusion makes it clear that it will not apply if the volatile organic compound exposure can be attributed to current occupational processes within the building and not environmental exposures.
  As a result, fugitive emissions from the use of chemicals in mixed use buildings do not constitute indoor air contamination associated with soil vapor intrusion for which notification of the indoor air quality test results is required.  

Finally, as noted earlier, the City Department of Health and Mental Hygiene repealed and reenacted article 131.17 of the New York City Health Code to address the risks to children and residential tenants of residence above dry cleaners, stating “no law currently establishes permissible limits for emissions from dry cleaning facilities into child-occupied or residential facilities.”
  While this rule revision is important and may be the first rule to address this issue, it also omits the other facilities that use chemicals with the possibility for fugitive emissions that are also co-located in residential buildings.     

The City Department of Health and Mental Hygiene may enact a rule addressing the same matters as are covered by the NESHAP without facing federal or state preemption.  Section 116 of the Clean Air Act preserves State and local government authority to set requirements that are more stringent than federal standards (i.e., Dry Cleaning NESHAP). State and local governments may not, however, set requirements that are less stringent than federal requirements and hope to be able to get those approved into State Implementation Plans or approved under the Clean Air Act Section 112(l).  Further, while the NESHAP requires perc control and implementation of good work practices for the dry cleaning facility, however, it does not require or set any perc exposure  limit for the residents.  Only local government has acted to address risks from perc use to children and residents above dry cleaners by setting a perc exposure limit for residential occupants.  However, as noted earlier, exposure from other facilities has not been similarly regulated.  
The DOH draft guidance Tenant Notification of Indoor Air Contamination Associated With Soil Vapor Intrusion differentiates between environmental and occupational exposure so as to avoid OSHA preemption.
  While OSHA guidance covers worker exposure, no such federal guidance covers residential exposure in mixed use buildings. As a result, although environmental and health agencies have the authority to act to protect public health in mixed use buildings from fugitive emissions and volatile organic compounds that may seep into residential apartments, none has.  
Based upon recent monitoring and health based studies we cannot deny that incompatible land uses can contribute to increased risk of illness, missed days of work and school, a lower quality of life and higher costs for public health and pollution control.
 The California Air Resources Board has identified a number of commercial facilities that use chemicals as not only unsuitable for co-location in a residential building but a unsuitable for siting nearby sensitive receptors and has proposed adequate distances or setbacks between a source of emissions and nearby sensitive land uses as a means of mitigating those impacts. 

It is important to note that not all mixed uses present a public health risk
 and not all potentially incompatible uses present a public health risk.  The risks result from inefficient operation of commercial facilities that allows escape of hazardous fugitive emissions into residential portions of mixed use buildings in excess of State Department of Health Indoor Air Quality Guidelines.  

The original research surrounding the impacts of perc in residential buildings was prompted by an odor complaint in an apartment occupied by a family with a small child.  However, in many cases odors from volatile organic compounds cannot be easily be detected but the chemical can cause adverse health impacts anyway. We can eliminate the risks from co-located of incompatible uses with residential apartments where the downstairs commercial facility is not operated sustainably.[image: image7.png]
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