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Figure 1:  Data based on 2005 EPA 
National Emissions Inventory and 
Synapse Energy Economics, Inc. Report 
“Quantifying and Controlling Fine 
Particulate Matter in NYC”, August 28, 
2007.
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Chapter 1 Why worry about boiler emissions? 
The burning of fossil fuels is the most significant source of man-made air pollution. 
While most people realize that automobiles and electricity production contribute to poor 
air quality in our cities, they may not recognize how much of the pollution in the air we 
breathe comes from the boilers used to heat our homes, apartments and office buildings. 
Residential, commercial and institutional heating systems release 50% more fine 

particulate matter (PM2.5) and 17 times more SO2 
than cars and trucks1 on New York City’s roads.2 
See Figure 1. The 9,000 sludge-burning buildings in 
the city – which represent 1 percent of the city’s 
buildings – contribute 87 percent3 of the city’s 
heating oil soot pollution. 

According to the U.S. Environmental Protection 
Agency (EPA), in 2002 residential, commercial and 
institutional heating systems in New York City 
alone released more than 30,000 tons of nitrogen 
oxides (NOx), over 17,000 tons of sulfur dioxide 
(SO2) and over 1,100 tons of soot or fine particulate 
matter (PM2.5) into the atmosphere. every year.4 

Compared to on-road motor vehicles, residential 
and commercial boilers emit fifty percent more 
PM2.5 and seventeen times more SO2 every year. 

These emissions contribute to poor air quality in 
New York City and other large metropolitan areas. 

National Ambient Air Quality Standards 
National Ambient Air Quality Standards (NAAQS) 
are set by EPA and are used to define acceptable 
threshold levels of certain “criteria” pollutants in 
the air we breathe. If there is too much of one or 
more pollutant, the air is considered unhealthy 
because the pollutants can contribute to respiratory 
and other health problems. Many areas of the 
United States have air quality that does not meet 
the NAAQS and have received “nonattainment” 
designations for specific pollutants. One of several 
ozone and PM nonattainment areas in the United 
States is the New York-Northern New Jersey-Long 
Island-Connecticut Nonattainment Area (NY-NJ-LI-
CT NAA), which includes New York City. 

Black smoke coming out of chimney in NYC,  
Upper East Side.. 
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The pollutants created by residential and commercial heating systems that contribute to 
New York City’s violation of air quality standards include NOx, volatile organic 
compounds (VOCs) and particulate matter less than 2.5 microns in size (PM2.5). 
Emissions of SO2 are also important because they contribute to the formation of acid rain, 
which damages forests and water quality throughout the Northeast. 

Health effects of poor air quality 

Ozone 

Nitrogen oxides (NOx) are formed by the combination of nitrogen and oxygen during 
high temperature combustion processes such as the operation of a residential or 
commercial boiler.5  

In the atmosphere, NOx combine with VOCs to form ground-level ozone (smog) in the 
presence of sunlight. Ozone is an irritant that can cause breathing problems for people 
with respiratory diseases.  

NOx also form solid nitrate particles (secondary particulate matter) as they undergo 
various chemical reactions in the atmosphere.   

Particulate matter (soot) 

Particulate matter (PM) or soot formed by 
combustion of fossil fuels is a complex 
mixture of elemental carbon (EC), unburned 
or partly combusted fuel such as organic 
carbon (OC), sulfate from fuel sulfur and 
lubricant products (i.e., ash and additives). 
PM emissions are of substantial concern 
because they contribute to poor visibility 
and negatively impact human health.  

The particulate matter of greatest concern is 
fine and ultrafine particles with diameters of 
2.5 microns or less. This portion of PM is 
referred to as PM2.5. In comparison, a human 
hair has a diameter of approximately 70 
microns—25 times greater than the diameter of a PM2.5 particle.  

When inhaled, these particles are small enough to get past the body’s defenses and 
embed deep within the lungs. The smallest of these particles can also enter the 
bloodstream directly through the lungs. Human exposure to PM2.5 can be short term (a 
few hours to several days), long term (from one to many years), or both.  

Short-term exposure is most harmful for people with existing heart and respiratory 
problems, including asthma. Short-term exposure to elevated PM levels can aggravate 
existing lung disease, trigger asthma attacks, coughing and acute bronchitis, increase the 

 
Diesel particulate matter—size compared to 

human hair and beach sand 

Source:  US EPA Office of Research & Development 
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Figure 2: NYC asthma hospitalization rates    
compared to national average 

Figures 3 & 4: Concentration of buildings burning No. 4 and 6 oil by ZIP codes and asthma 
hospitalizations per 1000 children by neighborhoods 

severity of asthma attacks and may increase susceptibility to respiratory infections. 
Short-term PM exposure has also been linked to heart attacks and arrhythmias in people 
with existing heart disease. 

Long-term exposure to PM has been 
associated with reduced lung function, the 
development of chronic bronchitis, 
cardiovascular diseases6 and even premature 
death. Many studies show that when particle 
levels are high, older adults are more likely to 
be hospitalized and die, often of aggravated 
heart or lung disease.  

New York City has twice the national asthma 
hospitalization rate among children age 0-14 
years. Over 300,000 New York City children 
have been diagnosed with asthma. This 
comes at a high cost as asthma 
hospitalizations cost over $240 million a year. 
The maps below show how some of the 
neighborhoods with the highest asthma 
hospitalization rates also have many 
buildings burning the dirtiest heating oil (No. 4 or 6 oil) which exacerbates air quality in 
these neighborhoods. 
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Nickel Concentration in Air Correlate with Heating Season 

New York City’s commercial, institutional and residential heating systems that burn 
dirty heating oils (No. 4 or 6 oil) also spew out heavy metals such as nickel into the air. 
Not surprisingly, New York City’s nickel levels are on average nine times higher than 
average nickel levels in other U.S. cities. Nickel is a metal that when airborne has been 
linked to cardiovascular disease and premature death.7 The two charts show how nickel 
levels in the air correlate with the heating season. 8 

A new study shows that nickel laden soot pollution is associated with respiratory 
symptoms in young children.9 According to the EPA, respiratory effects have been 
reported in humans from inhalation exposure to nickel.  Human and animal studies 
have reported an increased risk of lung and nasal cancers from exposure to nickel 
refinery dusts and nickel subsulfide.  Animal studies of soluble nickel compounds (i.e., 
nickel carbonyl) have reported lung tumors. EPA has classified nickel refinery dust and 
nickel subsulfide as Group A, human carcinogens, and nickel carbonyl as a Group B2, 
probable human carcinogen.10  

 

The charts below show the air nickel concentration (in red) in the winter and summer. 
 

   Winter            Summer
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