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3.2.2 Electric Transmission Lines 

Extremely low frequency (ELF) electromagnetic fields (EMF) are present along all alternating current 
(AC) power transmission lines.  The electric field strength is dependent on the line voltage, and if a line is 
operating at its design-specified line voltage, the maximum field strength will be constant.  In addition, an 
alternating magnetic field will also be present, at a strength proportional to the magnitude of the current 
flow in the line, which will vary over the course of a day as the load changes.  In 2007, the World Health 
Organization (WHO) released a report which reviewed the available exposure and health effects 
information for ELF fields.140 The expert panel reviewed results from epidemiological, laboratory animal 
and in-vitro studies examining a variety of potential health impacts.  The panel found that while there is 
support for an association between ELF magnetic field exposure and childhood leukemia, no such 
association is seen with ELF electric field exposure.  In certain individuals, exposure to ELF fields 
(magnetic or electric) can produce faint flickering visual sensations called “phosphenes,” which are not 
necessarily considered an adverse health effect, but are considered an indicator of an induced electric field 
in the central nervous system.  Individuals with a diagnosis or family history of seizure or those on 
medications that reduce seizure threshold may be more susceptible to induced electric fields.  The 
scientific evidence supporting an association of ELF fields with neuroendocrine, neurodegenerative, 
immunological, hematological, cardiovascular, reproductive and developmental effects, and with other 
cancers in adults or children, was considered by the panel as either inadequate, or as sufficient to indicate 
no association with causation.  

Concerns have been raised about the generation of particles, or the charging of ambient particles, through 
corona discharge from high voltage transmission lines.  The extent to which this occurs will be contingent 
on environmental and meteorological conditions.  Based on the available research, there is likely to be 
little health risk for short- or long-term inhalation or dermal exposure to these particles.141 

Transmission line rights of way may undergo pesticide applications to discourage the growth of woody 
and herbaceous plants below the power lines.  Potential health effects from these practices would depend 
upon the pesticide used, the application mode and the proximity of nearby humans.  Pesticides and their 
use are regulated on the state and federal level. 

Community Health Concerns 

Health concerns have focused primarily on EMF from existing power lines - transmission, distribution 
and residential lines.  DOH staff routinely handles about six or seven citizens’ questions per month about 
EMF health effects, State regulations and exposure reduction strategies.  Concerns have focused on 
children’s health, a safe distance from a power line for a house and how to shield or block EMF.  

DOH provides an overview of radiation principles, information on state, federal and international 
exposure limits and scientifically based answers to health questions.  Concerned citizens are advised to 
exercise “prudent avoidance,” e.g., minimize potential risk when the magnitude of risk is unknown, and 
given suggestions for approaches to minimize exposure to EMF. 

                                                      
140 World Health Organization (WHO). Extremely Low Frequency Fields. Environmental Health Criteria Monograph 238. 2007. 
http://www.who.int/peh-emf/publications/Complet_DEC_2007.pdf  
141 National Radiological Protection Board (NRPB). Particle Deposition in the Vicinity of Power Lines and Possible Effects on 
Health: Report of an Independent Advisory Group on Non-Ionizing Radiation and its Ad Hoc Group on Corona Ions. 2004. 
http://www.hpa.org.uk/web/HPAwebFile/HPAweb_C/1194947415038  
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3.2.3 Reliability 

Reliable electricity production is critical to maintain good public health in our energy-dependent society.  
Power blackouts are associated with increased rates of accidents and violence.  Potential stress to the 
power grids due to peak energy demands that occur at times of extreme weather may result in power 
outages.  Increasing the reliability of the electric grid can reduce health effects during high temperatures, 
when air conditioning is the principal means to prevent heat-related morbidity and mortality.  To gain a 
better understanding of the health impacts of power outages, DOH is planning a study of the health effects 
of the Northeast blackout of 2003, focusing on the resulting air conditioning loss and its impact on 
respiratory disease and mortality.   

During summer, power outages pose specific health-related impacts such as: (1) increased digestive tract 
illness due to consumption of spoiled meat and seafood;142 (2) spoiled vaccines due to loss of 
refrigeration; 143 and (3) potential for increased rodent populations as a result of large amounts of 
discarded perishables.144 Electricity outages can also render furnaces inoperable in winter, resulting in 
risks of cold weather mortality and morbidity.  Winter outages also pose specific risks to public health 
such as carbon monoxide poisoning due to the improper use of gasoline or diesel generators.145,146 

Power outages affect private drinking water sources (wells) and may also affect public supplies and waste 
water treatment plants.  In New York, approximately 88 percent of the total population (18.9 million, 
2000 census) receive water from public water systems.  Some systems are required to have a dedicated 
standby power system so that the water can be treated and/or pumped to the distribution system during 
power outages to meet demands.  Some systems have alternate methods of providing water during short 
power outages.  Systems serving a population greater than 3,300 are required to have emergency plans 
that address power outages.  Power outages lasting one to two days should have minimal impact, however 
longer power outages are likely to interrupt services for some systems. 

3.2.4 Conclusions  

The combustion of carbon-based fuels for electricity production generally releases many of the same 
kinds of pollutants regardless of the specific fuel type or combustion technology.  However, the emission 
rates of particular pollutants vary by fuel, combustion technology, air pollution control equipment and 
other factors.  In general, newer combustion technologies are much more efficient and burn less fuel and 
newer control technologies provide greater reductions in emissions for the fuel burned.  In addition, for 
approximately equivalent combustion and control technologies, emissions from coal combustion are equal 
to or greater than those from oil combustion, while emissions from oil combustion are equal to or greater 
than those from natural gas combustion.  Health risks associated with air pollution from carbon-based fuel 

                                                      
142 Marx, M.A., Rodriguez, C.V., Greenko, J., Das, D., Heffernan, R., Karpati, A. M., Mostashari, F., Balter, S., Layton, M., 
Weiss, D. Diarrheal Illness Detected Through Syndromic Surveillance after a Massive Power Outage: New York City, August 
2003: American Journal of Public Health 96:547-553. 2006. 
143 Bell, K.N., Hogue, C.J.R., Manning, C., Kendal, A.P. Risk Factors for Improper Vaccine Storage and Handling in Private 
Provider Offices. Pediatrics 107(6): art-e100. 2001. 
144 Beatty, M.E., Phelps, S., Rohner, C., Weisfuse, I. Blackout of 2003: Public Health Effects and Emergency Response: Public 
Health Reports 121:36-44. 2006. 
145 Graber, J.M., Smith, A.E. Results from a State-Based Surveillance System for Carbon Monoxide Poisoning: Public Health 
Reports 122:145-154. 2007. 
146 Daley, W.R., Smith, A., Argandona, E.P., Malilay, J. and McGeehin, M. An Outbreak of Carbon Monoxide Poisoning after a 
Major Ice Storm in Maine: The Journal of Emergency Medicine, Vol. 18, No. 1, pp. 87–93. 2000. 
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combustion can be reduced by encouraging replacement, repowering and/or retrofitting of older electric 
generating facilities and a shift in the distribution of fuels burned away from coal and towards more 
natural gas.  It is important for New York to continue to maintain and improve understanding of the 
health impacts of decisions related to carbon-based fuel combustion for electricity generation and other 
purposes.  DOH is currently planning to study the impacts of extreme temperatures on health outcomes 
(with implications for climate change).  A study of changes in health outcome rates following initiation of 
the State Implementation Plan to reduce NOx emissions (“NOx SIP Call”) will also soon be underway.  

Given the lack of combustion emissions from nuclear power facilities, an increase in nuclear generating 
capacity could be considered.  However, the risks associated with a potential major radioactive release 
and the need to have a long-term disposal plan for radioactive wastes should be taken into account.     

The kinds of health risks associated with the combustion of carbon-based fuels, e.g., risks from exposure 
to combustion emissions and combustion waste products, or nuclear power generation are not associated 
with solar energy, wind and hydroelectric power.  While the use of these means of producing electric 
power is not risk-free, increasing the fraction of electricity need met by wind, solar and water will, in 
general, decrease health risks associated with electricity production. 

Electric generating facilities, associated facilities and processes, e.g., fuel production and storage 
facilities, waste handling processes, and electric transmission lines can have impacts on communities 
where they are sited, including health risks associated with air emissions, visual impacts, noise, quality-
of-life impacts and others.  Communities can provide valuable insight from their unique vantage point on 
these issues.  Communities are important stakeholders and can provide input in the decision-making 
processes associated with the siting of electric generating facilities and transmission lines (see also 
Environmental Justice Issue Brief). 

3.3 Transportation 

The transportation sector was responsible for 28 percent of the primary energy use in New York in 2007, 
in addition to a small amount of electricity consumption.147 The transportation sector releases air 
contaminants from burning carbon-based fuels and from evaporative fuel losses.  The transportation 
sector as defined by NYSERDA is responsible for 37 percent of the greenhouse gas (GHG) emissions.148 
When compared to other energy uses, mobile sources (on-road vehicles, air, rail, marine transport and 
non-road sources such as lawnmowers) are responsible for the vast majority of emissions in New York of 
carbon monoxide (Figure A-6) and the ozone-precursors NOx (Figure A-3) and VOCs (Figure A-5).  
Mobile sources are responsible for more primary PM 2.5 emissions than the electricity generating sector 
(Figure A-1).  Of mobile sources, on-road gasoline vehicles contribute the most emissions of NOx, VOCs 
and CO in the State.  Non-road diesel engines contribute the majority of the primary PM2.5 emissions 
from this sector. 

Health effects from energy use by the transportation sector include accidental injuries and death (not 
discussed further in this Issue Brief) and increases in morbidity and mortality associated with the 
contaminants from combustion emissions.  For the transportation sector, mobile source emissions are 
usually concentrated at ground level, often in densely populated areas, resulting in a tendency toward 
higher levels of exposure for more people than emissions associated with other energy use sectors.  Air 

                                                      
147 NYSERDA. Patterns and Trends, New York State Energy Profiles: 1992-2007. 2009. 
148 NYSERDA. Patterns and Trends, New York State Energy Profiles: 1992-2007. 2009. 
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pollutants associated with the transportation sector include many of the criteria and non-criteria pollutants 
mentioned in the electricity generating sector, as shown in Table 4.  Exposures to these air contaminants 
are associated with an increased risk of respiratory and cardiovascular effects, among others (see Table 
2).  

The increases in risk of these effects have been investigated by numerous studies that have looked at the 
relationship between traffic patterns or associated pollutant levels and health endpoints.  For example, 
studies have found associations between asthma exacerbation or emergency room visits for respiratory 
illness and transportation-related factors such as traffic proximity or traffic density 149,150,151 and, in 
particular, diesel traffic density.152 

3.3.1 Fuel Use 

Currently, most mobile source emissions result from combustion of gasoline and traditional petroleum-
based diesel fuel.  Diesel fuel combustion has been associated with higher emissions of PM than gasoline 
combustion.  Even with recent implementation of federal requirements for use of ultra low sulfur diesel 
(ULSD) fuel to reduce on-road vehicle PM emissions, diesel-burning cars still emit more than thirty times 
as much PM 2.5 per mile driven than gasoline-powered cars.153 There are no requirements for ULSD 
currently in place for some non-road sources, though requirements for various source categories are being 
phased in over the next few years.  Emission control technologies for new and existing diesel engines are 
available and the avoided potential health impacts associated with their use can be estimated.154 
Aggregate PM emissions from the transportation sector and associated potential health risks could be 
reduced through an accelerated shift away from traditional diesel fuel and less controlled diesel sources, 
toward more use of ULSD and diesel emissions control technologies, or cleaner alternative fuels.   

Examples of viable alternative fuels that can be used for the transportation sector include biodiesel, 
biodiesel blends, ethanol, gasoline-ethanol blends and compressed natural gas (CNG).  Each fuel has its 
own emissions characteristics.  For example, substantially reduced emissions of GHGs and NOx are 
produced by combustion of CNG compared with diesel or gasoline,155 although availability of vehicles 
(through manufacturing or retrofitting) and necessary infrastructure for this fuel would need to be 
improved. 

                                                      
149 Lin, S., Munsie, J.P., Hwang, S., Fitzgerald, E., Cayo, M. R. Childhood Asthma Hospitalization and Residential Exposure to 
State Route Traffic: Environmental Research. Section A (88): 73-81. 2002. 
150 Lwebuga-Mukasa, J.S., Ayirookuzhi, S.J., Hyland, A. Traffic Volumes and Respiratory Health Care Utilization among 
Residents in Close Proximity to the Peace Bridge Before and After September 11, 2001: Journal of Asthma. 40(8): 855-864. 
2003. 
151 Kim, J.J., Huen, K., Adams, S., Smorodinsky, S., Hoats, A., Malig, B., Lipsett, M., Ostro, B. Residential Traffic and 
Children’s Respiratory Health. Environ Health Perspect 16(9):1274-9. 2008. 
152 McCreanor, J., Cullinan, P., Nieuwenhuijsen, M. J., Stewart-Evans, J., Malliarou, E., Jarup, L., Harrington, R., Svartengren, 
M., Han, I. K., Ohman-Strickland, P., Chung, K.F., Zhang, J. Respiratory Effects of Exposure to Diesel Traffic in Persons with 
Asthma: N Engl J Med. 357(23):2348-58. 2007. 
153  Estimated 2008 average New York State emissions for diesel and gasoline cars are 0.115 and 0.004 grams per mile, 
respectively. Source: Communication with DEC, Division of Air Resources, Mobile Source Planning Section and EPA Mobile 
6.2 Vehicle Emission Modeling Program. 
154 Stevens, G., Wilson, A., Hammitt, J.K. A Benefit-Cost Analysis of Retrofitting Diesel Vehicles with Particulate Filters in the 
Mexico City Metropolitan Area: Risk Anal. 25(4):883-99. 2005. 
155 DOE. Alternative Fuels and Advanced Vehicles Data Center. 2008. 
http://www.afdc.energy.gov/afdc/vehicles/natural_gas_emissions.html  
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The differences between emissions and potential health risks from combustion of biofuels versus 
conventional petroleum-based fuels are less clear.  While a review of 80 studies of emissions from heavy 
duty diesel engines concluded that emissions for a number of contaminants were substantially lower for a 
biodiesel fuel blend compared with 100 percent petroleum diesel,156 more recent studies comparing 
ULSD with biodiesel have found smaller or less consistent differences.157 When compared with 
petroleum-based fuels, biodiesel and alcohol-based fuels have higher levels of combustion emissions of 
respiratory irritants and some ozone-precursors such as formaldehyde, acetaldehyde and acrolein.158,159 A 
recent health impact assessment study has suggested that regional replacement of gasoline with the 85 
percent ethanol-gasoline blend (E-85), which is currently available for millions of flex-fuel vehicles in the 
U.S., could result in increased ozone concentrations and ozone-related mortality in the Northeast U.S. and 
other regions.160 Work conducted as part of the draft New York “Biofuels Roadmap” is further 
characterizing emissions associated with biofuel production, transportation and distribution, processing 
and end uses - e.g., transportation, electric generation and space heating - and is providing some 
assessment of carcinogenic and non-carcinogenic population health impacts of these emissions.161 

New York has several laws, regulations and programs in place to help control or reduce emissions 
associated with transportation sources.  For example, the New York State Diesel Emissions Reduction 
Act of 2006 requires that all State-owned and contracted heavy-duty vehicles use ultra-low sulfur diesel 
fuel (ULSD) and be equipped with the best available retrofit technologies to reduce tailpipe emissions.  
DEC and the Department of Motor Vehicles jointly administer a State-run Inspection/Maintenance 
Program through which all vehicles registered in the State are required to pass an emission test.  DEC also 
has programs for heavy-duty diesel vehicles, which include annual emission inspections in the New York 
City Metropolitan area and roadside emission inspections on roads throughout the State. 

New York and New York City have taken measures to reduce transportation emissions through the 
promulgation of regulations addressing idling vehicles.  The State law applies to all on-road heavy-duty 
vehicles and prohibits idling for more than five consecutive minutes, while the New York City law 
prohibits idling for longer than three minutes while parking, standing or stopping with specific exceptions 
for safety and operation of buses.  New York City partners with community organizations and businesses, 
through the use of public service announcements, to educate the public on anti-idling laws and the health, 
economic and environmental benefits of reduced idling.  These efforts have targeted behavioral changes, 
such as the increased use of mass transit or ride sharing, that may lead to a reduction in air quality 
impacts.  

                                                      
156 EPA. A Comprehensive Analysis of Biodiesel Impacts on Exhaust Emissions: Draft Technical Report EPA420-P-02-001. 
2002. 
157 Durbin, T.D., Cocker, D.R., Sawant, A.A., Johnson, K., Miller, J.W., Holden, B.B., Helgeson, N.L., Jack, J.A. Regulated 
Emissions from Biodiesel Fuels from On/Off Road Applications: Atmospheric Environment 41:5647-5658. 2007. 
158 Correa, S.M. and Arbilla, G. Carbonyl Emissions in Diesel and Biodiesel Exhaust: Atmospheric Environment 42:769-775. 
2008. 
159 Tang, S., Frank, B.P., Lanni, T., Rideout, G., Meyer, N., Beregszaszy, C. Unregulated Emissions from a Heavy-Duty Diesel 
Engine with Various Fuels and Emission Control Systems: Environ Sci Technol. 41:5037-5043. 2007. 
160 Jacobson, M. Z. Effects of Ethanol (E85) Versus Gasoline Vehicles on Cancer and Mortality in the United States: 
Environmental Science and Technology 41:4150-4157. 2007. 
161 Pace Energy and Climate Center. The Environmental Impacts of Biofuels in New York State: Pre-Publication Draft. 2009. 
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An acceleration of the shift toward more fuel-efficient vehicles is a mechanism by which fuel use, 
associated emissions and health risks can be decreased.  Increased use of electric vehicles would affect 
significant net reductions in the emissions of CO and VOCs.162    

3.3.2 Fuel Spills 

There were approximately 2,700 gasoline and diesel fuel spills that were reported to DEC in 2007163 that 
could be associated with the transportation sector, i.e., gas stations, passenger vehicles, tanker trucks, 
railroad cars, and marine vessels.  Spills of transportation fuel and leaking storage tanks can contaminate 
groundwater, surface water and soil and result in human exposures and potential health risks.  Vapors 
from spilled fuels can migrate underground and be drawn into nearby buildings (“vapor intrusion”), 
resulting in exposure to contaminates for building occupants.  

3.3.3 Reduced-Health-Risk Options for Transportation 

Use of public transportation results in considerably less fuel use and air contaminant emissions per 
person-mile traveled than other modes of transportation such as personal cars.164 Therefore, targeted 
geographic and temporal expansion of public transportation availability could reduce health risks 
associated with transportation emissions.  Car-pooling can also reduce fuel use and associated health risks 
and both of these mechanisms can be supported through integrated local and regional transportation 
planning. 

In general, the fuel use and resulting emissions from the transportation sector can be controlled and 
reduced through maintaining and improving the overall energy efficiency of the transportation system.  
For example, poorly maintained roads can motivate drivers to take longer, less energy efficient alternative 
routes.  Upgrading roads and bridges can reduce traffic bottlenecks and allow more energy-efficient travel 
speeds, resulting in reduced public health risks from exposure to air contaminants and reduced risks of 
traffic accidents and possible injuries or deaths.  For further information on the energy efficiency of the 
transportation system, refer to the Transportation Issue Brief. 

Thoughtful planning can also improve transportation system efficiency and result in less idling and more 
direct routing of traffic flows with associated reductions in vehicle miles traveled.  Reductions in fuel use 
and emissions can also be achieved through “smart growth” planning that facilitates establishment of 
more “walkable” communities, with sidewalks and bike lanes and bike paths.165,166,167 “Active transport” – 
walking and cycling – for shorter journeys has both the benefits of reduced emissions and exercise to 
cardiovascular health and other health endpoints.  However, in spite of the emission reductions associated 
with bicycling and walking for transportation and the health benefits of exercise, exercising in polluted air 

                                                      
162 DeLuchi, M.A., Wang, Q., Sperling, D. Electric Vehicles: Performance, Life-Cycle Costs, Emissions and Recharging 
Requirements. 1989. 
163 Department of Environmental Conservation (DEC). Inactive Hazardous Waste Disposal Site Database. 2008.  
http://www.dec.ny.gov/chemical/8437.html  
164 Woodcock, J., Banister, D., Edwards, P., Prentice, A.M., Roberts, I. Energy and Transport: Lancet 370:1078-1088. 2007. 
165 Woodcock, J., Banister, D., Edwards, P., Prentice, A.M., Roberts, I. Energy and Transport: Lancet 370:1078-1088. 2007. 
166 Davison, K.K., Werder, J.L., Lawson, C.T. Children’s Active Commuting to School: Current Knowledge and Future 
Directions: Preventing Chronic Disease. 2008.  http://www.cdc.gov/pcd/issues/2008/jul/07_0075.htm 
167 Watson, M., Dannenberg, A.L. Investment in Safe Routes to School Projects: Public Health Benefits for the Larger 
Community: Preventing Chronic Disease. 2008.  http://www.cdc.gov/pcd/issues/2008/jul/07_0087.htm  
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can also have health impacts, especially for vulnerable populations.168,169 For this reason, air quality, 
particularly in areas of heavy traffic, should also be considered in the choices made for siting of bicycle 
lanes and paths.170  

3.3.4 Community Health Concerns 

The Department of Transportation and other entities such as the Thruway Authority consider community 
concerns, including health concerns, in developing Draft Environmental Impact Statements pursuant to 
the State Environmental Quality Review Act.  Callers to the DOH Environmental Health Information 
Line have also raised concerns about health impacts of transportation-related issues.  Concerns include air 
emissions and pollution (lead, idling diesel locomotives, buses and construction vehicles near schools and 
residences), soil and water pollution (oil releases, pesticides and road salt), and noise and light pollution.  
Community concerns provide motivation for anti-idling regulations, limitations on activities at 
transportation hubs, rerouting of trucks around residential neighborhoods and the expansion of public 
transportation.  

3.3.5 Conclusions  

Burning carbon-based fuels for transportation emits contaminants at ground level and these emissions are 
highest in heavily populated areas with the highest traffic densities.  These increased exposures result in 
increased health risks for many people.  Health risks associated with these emissions can be reduced with 
a shift toward the use of cleaner carbon-based fuels, increased implementation of effective emission 
control technologies, transportation technologies that do not rely upon carbon-based fuels, and the 
development and enhancement of public transportation systems.  Transportation system energy efficiency 
can be supported and improved through continued and enhanced maintenance of roads and bridges and 
further development of land use policies to reduce traffic congestion.  Vehicle miles traveled and the need 
to rely on individual commuting can be reduced.  Community concerns also can be considered in decision 
making for transportation initiatives or proposals.  Finally, knowledge of the relationships between 
transportation choices and health outcomes should continue to be improved through scientific studies.  
For example, DOH has examined associations between traffic density and a number of health outcomes 
and plans to continue this effort by examining associations with low birth weight.  Further information 
about health and environmental issues related to transportation can be found in the Transportation Issue 
Brief. 

3.4 Residential, Commercial and Industrial Energy Use 

In 2007, the residential, commercial and industrial sectors accounted for 17 percent, 11 percent and four 
percent, respectively, of the primary energy use in New York and were likely to have been responsible for 
a similar or greater percentage of some air pollutant emissions.  For example, these sectors, which 
collectively accounted for only 32 percent of the primary energy use, were responsible for 39 percent of 
the GHG emissions; in comparison, the emission levels from the transportation and electric generating 
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sectors were 37 percent and 24 percent, respectively.171 For the residential sector, individual source 
emissions can be close to ground level, with relatively little opportunity for dilution and can affect local 
air quality, in some cases in densely populated areas.  In addition, residential energy use can pose special 
risks, e.g., home heating systems were the primary cause listed among the fifteen thousand carbon 
monoxide poisonings resulting in emergency department visits in the U.S. annually.172  Finally, emissions 
from residential and commercial sources are less likely to be treated for removal of pollutants.  

According to EPA’s 2002 National Emissions Inventory data for New York 173 the residential sector alone 
is responsible for more primary PM2.5 emissions than the electric utility and transportation sectors 
combined (Figure A-1), and a substantial fraction of the PM10 emissions, as shown in Figure A-2.  The 
vast majority of these residential PM emissions are from wood combustion, even though wood makes up 
only a small fraction of the primary energy use in this sector.  Residential wood combustion is also 
estimated to be the second most significant source of VOC and CO emissions, as shown in Figures A-5 
and A-6.  However, aggregate wood combustion emissions estimates for this sector have large inherent 
uncertainty.  The industrial sector is also a significant source of PM (particularly PM10) and SO2, as shown 
in Figure 4, even though it burns a relatively small amount of fuel compared to other sectors.  The 
majority of these industrial PM and SO2 emissions is from coal combustion, although coal accounted for 
only about 13 percent of the total energy used (in Btu) by industrial sources.174 The commercial sector is a 
relatively small contributor to emissions of PM, NOx, SO2, VOCs and CO and most of its emissions of 
these pollutants are the result of fuel oil combustion. 

3.4.1 Fossil Fuels  

Combustion of fossil fuels, e.g., distillate and residual fuel oil, waste oil, kerosene, natural gas, liquefied 
petroleum gas and coal, by the residential, commercial and industrial sectors for space heating or other 
energy needs generates essentially the same suites of air pollutants, as shown in Table 4, with the same 
potential health effects (Table 1), that are associated with combustion of these fuels by electric generating 
facilities.  The relative emission rates for different emissions constituents from sources in this sector will 
be influenced by differences in combustion chamber designs, combustion temperatures, fuel blends, air 
mixtures and other factors.  In general, for uncontrolled combustion sources, combustion emission rates, 
e.g., for PM, SOx, NOx, can be the highest for coal, residual oil and waste oil.175 

3.4.2 Biomass and Biofuels 

Biomass and biofuels are burned in New York for heat and combined heat and power for the residential, 
commercial and industrial sectors and the use of some of these energy sources may be increasing.  For 
example, residents are reported to be increasingly turning to wood to heat their homes.176 Wood-fired 
home heating devices include wood stoves, pellet stoves, fireplaces, fireplace inserts and wood-fired 
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boilers/furnaces and only some of these use combustion and emission control technologies.  Although 
EPA required reduced PM emissions (by 70-90 percent) for indoor wood stoves manufactured after 1990 
177, it is estimated that only about 20 percent of the wood stoves currently in use meet these limits.178 
Emissions from wood-burning devices are influenced by the same factors described above for fossil fuels, 
but include PM and a mixture of chemicals, as shown in Table 4.  

One kind of wood-fired device, sometimes called an outdoor wood boiler, has become increasingly 
popular for residential heating in the State.  According to a report issued by the State Attorney General’s 
Office, sales of these devices have tripled in New York since 1999, with an estimated 14,500 sold from 
1999 to 2007.179 According to the Northeast States for Coordinated Air Use Management (NESCAUM), 
these appliances usually have significantly higher cumulative emissions than other EPA-certified wood 
burning appliances and, unlike wood and pellet stoves, are currently unregulated.180 Estimated average 
emissions per hour for fine PM are higher than conventional wood stoves, EPA-certified wood stoves, oil 
furnaces and gas furnaces, by factors of about 4, 12, 1,000 and 1,800, respectively.181 Higher PM 
emissions from outdoor wood boilers result from lower combustion efficiency and a tendency to cycle 
between oxygen-starved and oxygen-rich combustion conditions.  In January 2007, EPA launched a 
voluntary (phased) program to encourage manufacturers of outdoor wood boilers to improve emissions 
and efficiency.  According to EPA, outdoor wood boilers that meet Phase 1 emissions levels (0.60 
lb/MMBtu of heat input) are 70 percent cleaner, and those that meet the Phase II emissions limits (0.32 
lb/MMBtu of heat output) are 90 percent cleaner than unqualified units, though still more polluting than 
non-catalytic woodstoves.182 Recognizing that some regulatory entities may choose to adopt regulations 
that deal with both existing outdoor wood boilers and new units, NESCAUM developed a model rule that 
state and local entities can use.  The model rule contains provisions such as emission limits, setback 
requirements, stack height requirements, distributor and buyer notification instructions, label information 
and notice for buyers.183 Although DOH and other State agencies have received numerous complaints 
about siting of and smoke from outdoor wood boilers, New York currently does not have specific 
regulations to address these emissions and provide siting criteria.  

3.4.3 Fuel Spills 

Public health impacts and potential risks are also associated with fuel oil spill accidents that may occur 
during energy production, storage, distribution and use.  Of the approximately 15,000 petroleum-related 
spills that occur in New York each year, many are associated with residential, commercial or industrial 
fuel use.  For example, in 2007, over 4,000 heating fuel spills occurred in the State, 3,000 of which 

                                                      
177 U.S. Federal Register. Standards of Performance for New Stationary Sources, New Residential Wood Heaters: Final Rule. 
1988. 
178 Johnson, P.R.S. In-Field Ambient Fine Particle Monitoring of an Outdoor Wood Boiler: Public Health Concerns: Human and 
Ecological Risk Assessment. 2006. 
179 New York State Office of the Attorney General (OAG). Smoke Gets in Your Lungs: Outdoor Wood Boilers in New York State: 
Revised version March, 2008. 2008. 
180 Northeast States for Coordinated Air Use Management (NESCAUM). Outdoor Woodboiler Factsheet. 2006. 
http://www.nescaum.org/topics/outdoor-hydronic-heaters  
181 AG. Smoke Gets in Your Lungs: Outdoor Wood Boilers in New York State: Revised version March, 2008. 2008. 
182 EPA. EPA's Phase 2 Voluntary Partnership Program: Outdoor Wood-fired Heaters. 2008.  
http://www.epa.gov/woodheaters/pdfs/HH-flyer10-21-08.pdf  
183 NESCAUM. NESCAUM Model Regulation for Outdoor Hydronic Heaters. 2007. http://www.nescaum.org/topics/outdoor-
hydronic-heaters  
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occurred at private residences and 1,000 at commercial, institutional, educational, governmental or 
industrial properties.184 The most common sources of these spills are accidents during transport and 
delivery of fuel and leaks from storage tanks.  For example, human error and improper delivery can result 
in over-pressurization and rupture of indoor tanks during filling.  Accidental deliveries to homes where a 
fill pipe remains, but the tank was removed after a fuel source conversion are not uncommon.  Indoor 
spills can also result from leaking piping and filters.  Improperly installed outdoor aboveground tanks, 
e.g., for kerosene, can rupture after tipping during spring thaws.  Oil leaks from indoor, above ground and 
underground tanks can occur due to rusting and old age.  Any leaks and spills of fuel oil can result in 
human exposure through contamination of drinking water, indoor air, soils and physical property. 

DOH responds to over 300 residential fuel oil spills per year (a fraction of those responded to by DEC) by 
conducting on-site investigations to evaluate potential public health impacts.  Based on an assessment of 
drinking water quality, indoor air, or residential soils, recommendations are made for actions to reduce 
exposure and human health risk.  For spills that pose health risks for residents, DOH negotiates with 
responsible parties and their insurance companies to facilitate relocation of affected residents.  In the most 
recent fiscal year, DOH staff recommended temporary relocation for individuals in 24 affected 
residences.  

3.4.4 Efficiency 

Some energy efficiency improvements in residential and commercial buildings can impact indoor air 
quality (IAQ) as well as other aspects of indoor environmental quality (IEQ), e.g., noise and glare.  New 
York State Building Code and Property Maintenance Code designate minimum air ventilation rates for 
new and existing buildings that generally minimize the occurrence of IAQ problems.  However, problems 
still can arise when an older building is updated to make it more energy efficient without addressing the 
need for adequate ventilation.  This is particularly true in buildings where there are pre-existing sources of 
air contaminants such as solvents, radon gas, dust, allergens, excess water or humidity (increasing 
chances for mold growth), carbon monoxide, and carbon dioxide.  Exposure to these air contaminants can 
have health risks.  Radon, for example, is a carcinogen and exposure to dust can exacerbate asthma.  
There are also health effects associated with exposure to carbon monoxide and solvents (volatile organic 
compounds), as discussed earlier.  IAQ and other IEQ considerations must be addressed while efficiency 
improvements are implemented to correct existing IAQ problems and avoid creating new problems.  
NYSERDA has programs to utilize industry-accrediting organizations to set standards and best practices 
for conducting energy efficiency upgrades.  Program requirements concerning source removal, ventilation 
systems, minimum ventilation rates, and sizing and installing of HVAC systems help avoid and alleviate 
indoor air quality problems in existing buildings.  NYSERDA also strives to support advanced 
sustainability standards and tools by partnering with organizations like Collaborative for High 
Performance Schools, DOE, EPA and the U.S. Green Building Council. 

3.4.5 Conclusions 

Energy use in the residential, commercial and industrial sectors is responsible for a large amount of 
pollutant emissions in New York.  These sectors include a variety of emissions sources, from small 
residential sources with local impacts to large industrial sources with regional air quality impacts.  
Potential health risks associated with energy use in these sectors can be reduced through a shift to more 
efficient and controlled combustion of cleaner burning fuels.  For example, residential wood combustion 
is an important source of PM2.5 and PM10 emissions.  A shift from burning wood in uncertified wood 

                                                      
184 DEC. Chemical and Petroleum Spills. 2008. http://www.dec.ny.gov/chemical/8428.html  
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stoves and fireplaces to other energy sources or EPA-certified wood stoves could substantially reduce 
statewide emissions of PM and other pollutants.  Reduction of the potential health risks associated with 
local emissions from outdoor wood boilers can be achieved through use of low emissions units instead of 
high emission units and appropriate siting for new units.  Coal burning in the industrial sector is also a 
significant source of emissions of pollutants and public health benefits could be achieved by reducing 
these emissions.  Emissions from the commercial sector could be reduced through a shift from oil 
combustion (particularly residual oil) to natural gas.  Finally, the number of residential fuel oil spills and 
associated potential health risks could be reduced by educational outreach efforts for fuel oil consumers 
or heating contractors and suppliers pointing out the common causes of spills. 

3.5 Communities with Health Disparities 

In New York, as well as other parts of the U.S., significant disparities exist in some health outcomes for 
certain groups by race, ethnicity and socioeconomic status.  Disparities are observed in life expectancy 
and rates of diabetes, cancer, heart disease, asthma, infant mortality and low birth weight.185,186 Studies in 
New York have found that asthma death rates and hospitalization rates are higher among low income and 
minority residents than white, higher-income residents.187,188 DOH released the Minority Health 
Surveillance Report in 2007 189 and has begun to develop a comprehensive plan to eliminate minority 
health disparities in the State, with input from a variety of stakeholders.  

In addition, studies of the distribution of potential sources of air emissions, e.g., industrial facilities, 
inactive hazardous waste sites, high traffic roadways, power plants, and waste transfer stations, have 
found that these facilities are more likely to be located in low income and minority areas.190,191 The 
disproportionate representation of industrial facilities in low income and minority areas and the siting of 
new facilities are key concerns of DEC’s Office of Environmental Justice and environmental justice 
advocacy groups. More detailed information on environmental justice efforts and activities, including 
maps of environmental justice areas in New York, can be found in the Environmental Justice Issue Brief.  
DOH’s involvement with the review of health outcome data in DEC’s permitting process is described in 
Appendix B.  

Many communities burdened with disparities in health outcomes such as asthma, diabetes and heart 
disease also have increased concentrations of stationary and mobile sources of air contaminants, as well 
as industrial zones that include smaller sources of potential air pollution.  Awareness of and sensitivity to 
the needs of these communities are essential as New York moves forward with energy related decisions. 

                                                      
185 HHS. Healthy People 2010. 2009. http://www.healthypeople.gov/default.htm  
186 DOH. New York State Minority Health Surveillance Report: Public Health Information Group. 2007. 
http://www.health.state.ny.us/statistics/community/minority/docs/surveillance_report_2007.pdf  
187 Claudio, L., Tulton, L., Doucette, J., Landrigan, P. J. Socioeconomic Factors and Asthma Hospitalization Rates in New York 
City: Journal of Asthma 36:343-350. 1999. 
188 Lin, S., Fitzgerald, E., Hwang, S., Munsie, J.P., Stark, A. Asthma Hospitalization Rates and Socioeconomic Status in New 
York State (1987-1993). Journal of Asthma 36:239-251. 1999. 
189 DOH. New York State Minority Health Surveillance Report: Public Health Information Group. 2007. 
http://www.health.state.ny.us/statistics/community/minority/docs/surveillance_report_2007.pdf 
190 Maantay, J. Mapping Environmental Injustices: Pitfalls and Potential of Geographic Information Systems in Assessing 
Environmental Health and Equity: Environ Health Perspect 110 (Suppl. 2):161-171. 2002. 
191 Morello-Frosch, R., Pastor, M., Porras, C., Sadd, J. Environmental Justice and Regional Inequality in Southern California: 
Implications for Future Research: Environ Health Perspect 110 (Suppl. 2):149-154. 2002. 
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To help meet the needs of these communities and others, New York should provide information and 
services to facilitate energy-related and health-related decision making.  For example, the State should 
make health outcome data (see Appendix B) available to the public.  The State should make educational 
materials available to the public to improve health, e.g., to better manage asthma.  New York should 
support its’ interagency task force to create a state-wide environmental justice database and 
corresponding maps that include energy production and use-related information. 
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4 Overall Conclusions  

Governor Paterson's Executive Order 2 established the State Energy Planning Board and determined that 
the Board shall create a State Energy Plan that shall include “assessments of the impacts associated with 
electricity production and energy use on public health and the environment, including on communities 
that are burdened disproportionately by health and environmental impacts.”  This Issue Brief identifies 
opportunities to reduce health risks while meeting needs for adequate and reliable energy.  A summary of 
the findings is displayed in Table 9.  

Potential public health risks and benefits associated with energy use and production are important 
considerations in the process of meeting energy needs for New York.  In keeping with other 
considerations necessary for adequate and reliable energy, the human health risks and potential morbidity 
and mortality associated with energy production, storage, transmission and use can be further reduced.  
Some of the specific considerations and opportunities to minimize health risks from energy use and 
production identified in this Issue Brief are: 

• Reduced-health-risk electricity generation 

• Reduced-health-risk options for transportation and enhanced transportation efficiency 

• Community health concerns in siting and permitting processes 

• Community health status data and health educational materials  

• Cleaner burning fuels and equipment for residential, commercial and industrial energy users 

• Health research and assistance for other regulatory agencies, as needed, to address the health risks 
associated with energy production and use 

 



 

 

H
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Table 9.  Summary of Key Health Related Findings 

Primary Energy Use a Health Issue b 

Electric 
Generation 

Carbon-
based Fuels 

  Carbon-based fuel combustion by the electric generating sector is the dominant source (60%) of emissions of SO2. 
 Contaminants from fuel combustion include NOx, SOx, ozone, particulate matter, greenhouse gases and others. 
 Those contaminants are associated with a number of health effects including exacerbation of asthma, other respiratory  

and cardiovascular effects. 
 
Coal, Oil and 
Natural Gas 

 The majority of electric generation SO2 emissions is from coal combustion (78%) and almost all of the rest is from oil 
combustion (21%). 

 Average emission rates from coal-burning facilities compared to natural gas-burning facilities are more than 30 times 
higher for SO2, nearly 4 times higher for NOx and 2 times higher for carbon dioxide. 

 SO2 permitted limits for a new coal-burning facility, using best available control technology, would be 2 to 3 times 
higher than a new oil-burning facility and 200 to 300 times higher than a new, natural gas-burning facility. 

 Within  this energy use sector, coal combustion contributes the greatest amount of PM2.5 and PM10. 
 Emission rates at older facilities can be reduced (e.g., by over 95% for SO2) by retrofitting older combustion units with 

emission controls or by replacing older units with more efficient and controlled modern units. 
Biofuels, 
Biomass and 
Refuse 

 Net emissions of CO2 are generally lower than from fossil fuel combustion. 
 Landfill gas combustion reduces emissions of the potent greenhouse gas, methane, which would otherwise be released 

un-burned. 
 Combustion of some biofuels may have higher levels of some pollutants such as aldehydes. 

Nuclear  None of the direct air pollutant emissions associated with fuel combustion. 
 Permitted low-level radioactive releases. 
 A major accident could result in significant radioactive releases and public health impacts. 
 Plans for disposal of highly radioactive spent fuel waste in the U.S. have not been well defined and there currently is no 

long-term strategy for disposal of low-level radioactive waste generated in New York. 
Wind, Solar, Hydroelectric  None of the direct air pollutant emissions associated with fuel combustion. 

 Health risks differ and include noise for wind and dam failure for hydroelectric. 
 
Transportation 

 The transportation sector is the dominant source of emissions of the ozone precursors NOx (68%), VOCs (61%) and of 
carbon monoxide (92%). 

 Studies have shown elevated incidence of respiratory health effects in people who live in close proximity to heavy 
traffic. 

 Of the transportation emissions of NOx, VOCs and CO, the largest source is on-road gasoline vehicles. 
 Of the transportation emissions of PM2.5, the largest source is non-road diesel engines. 

 
Residential, Industrial and Commercial 

 For these three energy use sectors, industrial use of coal is a substantial source of PM10. 
 Across all energy use sectors, wood combustion may be the largest source of particulate matter, but estimates are 

uncertain. 
 PM emissions are nearly 2000 times higher for outdoor wood boilers than gas furnaces and annual sales of outdoor 

wood boilers have tripled since 1999. 
 4,000 heating oil fuel spills occurred in 2007. 

a Across all energy use sectors, fuel combustion generates approximately 94% of emissions of SO2, 97% of NOx, 61% of VOCs, 61% of primary emissions of fine particulate 
matter and is the primary contributor to ozone formation. b Data are specific to New York if available. See Brief text for reference citations. 
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5 Appendix A 192 

Figure A-1.  Estimated Aggregate Primary PM2.5 Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year) 

 

Source: Data from EPA National Emissions Inventory.  

Notes: Int. Comb.=Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas. 

                                                      
192 Figures A-1 through A-6 are based on analysis of data from EPA. National Emissions Inventory (NEI) 2002 Data: Data for 
New York State. http://www.epa.gov/ttn/chief/net/2002inventory.html#inventorydata  
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Figure A-2.  Estimated Aggregate Primary PM10 Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year) 

Source: Data from EPA National Emissions Inventory.  

Notes: Int. Comb. = Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas. 
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Figure A-3.  Estimated Aggregate Primary NOx Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year) 

Source data from EPA National Emissions Inventory.  

Notes: Int. Comb. = Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas.  
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Figure A-4.  Estimated Aggregate Primary SOx Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year)  

Source: Data from EPA National Emissions Inventory.  

Notes: Int. Comb. = Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas. 
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Figure A-5.  Estimated Aggregate Primary VOC Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year)   

Source: Data from EPA National Emissions Inventory.  

Notes: Int. Comb. = Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas. 
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Figure A-6.  Estimated Aggregate Primary CO Emissions for Fuel Combustion in New 
York for 2002 (Thousands of Tons/Year) 

 

Source: Data from EPA National Emissions Inventory.  

Notes: Int. Comb. = Internal Combustion. Gas includes one or more of the following: natural gas, compressed natural gas, 
liquefied natural gas, liquefied petroleum gas. 
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Figure A-7. Emission Rate Comparison for SO2, NOx and CO2 Between Older Residual-Oil-
Burning Units (Gray) and New Natural Gas-Burning Units (White) for Two Re-
Powered Electric Generating Facilities (East River and Bethlehem).   

Source: DEC, Division of Air Resources.  

Notes: The older East River units came on line in 1995 and continue to operate and the newer units replaced other older units 
(emissions data not shown) in 2005.  The older Bethlehem units were replaced with the newer units in 2005.  All emissions data 
are from 2005, with the exception of the older Bethlehem units (from 2004).    
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6 Appendix B - Methods to Evaluate Health Risks, 

Assess Health Impacts and Consider Health Status 

The field of environmental public health is concerned with the potential impacts on human health and 
well being of all aspects of the environment.  The environment is generally considered to include both the 
natural and “built” environments, but can even be more broadly defined as including the physical, 
psychological, social and aesthetic environment.193  Health risk assessment is one tool that can be used in 
environmental public health to estimate human health risks associated with existing or proposed, 
conditions or actions - such as the siting of an electric generating facility.  Another tool can be used to 
estimate potential population health impacts of broad policy scenarios (often called health impact 
assessment).  Both of these approaches have inherent uncertainties.  Finally, health outcome data (counts 
and rates of health-related events in a population) can describe the health status of the community and can 
be used as a hypothesis generating tool for epidemiology studies to examine the associations between 
environmental factors, health status and vulnerability.  Heath risk assessment, health impact assessment, 
uncertainties associated with these tools and the uses of health outcome data are described below. 

6.1 Health Risk Assessment and Health Impact Assessment  

Human health risk assessment is the process of characterizing the nature of and estimating the potential 
for, adverse health effects including those that could result from an environmental exposure, such as an 
exposure to radiation or a chemical, physical or biological agent.  Health impact assessments for 
environmental exposures typically consider the nature and size of a potentially exposed population and 
estimate the incremental increase in disease incidence or mortality in that population over a given time.  
Both kinds of information can be used as part of decision-making processes.  

In general, human health risk assessment for exposure to chemicals includes hazard identification, dose-
response assessment, exposure assessment and risk characterization.  Hazard identification involves 
developing information regarding the adverse health effects that are associated with the chemicals of 
concern.  Dose-response assessment evaluates each effect and determines the relationship between dose 
and the probability of the occurrence of the effect in the range of doses identified in the exposure 
assessment.  Data considered may originate from studies of laboratory animals, occupational exposures, 
or general population exposures.  Relevant data are evaluated and summarized to estimate toxicity values, 
e.g., chronic or acute inhalation reference doses.  Exposure assessment estimates what exposures are 
experienced by each population of interest under existing conditions.  Data are evaluated to determine the 
amount of a chemical an individual takes in by relevant exposure routes (oral, inhalation and dermal 
absorption) for a single event (acute exposure) or for chronic exposure.  The degree of confidence in the 
dose-response and exposure assessments is summarized as part of risk characterization, which describes 
the nature, strength of evidence and the potential for adverse health effects from particular exposures.  
Exposure and toxicity information can be combined to calculate health-based chemical concentrations, 

                                                      
193 Corburn, J., Bhatia, R. Health Impact Assessment in San Francisco: Incorporating the Social Determinants of Health into 
Environmental Planning: Journal of Environmental Planning and Management 50:323-341. 2007. 
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e.g., guidelines, and standards, in an environmental medium, e.g., ambient air, to compare to measured or 
estimated concentrations.  Criteria based on cancer effects are generally expressed as concentrations 
associated with a specific, excess lifetime cancer risk.  Criteria based on non-cancer effects of inhalation 
exposure are generally expressed as reference concentrations - air concentrations that are expected to be 
without an appreciable risk of non-cancer health effects.  These quantitative criteria do not consider 
factors, such as whether the concentration can be measured, or whether it is above typically occurring 
levels. 

The bases of regulatory standards are set by law and some are determined only on health risks, e.g., the 
National Ambient Air Quality Standards or NAAQS, and some by a combination of risk and risk 
management, e.g., Drinking Water Standards under the Safe Drinking Water Act (SDWA) rule.  The 
starting point in the derivation of a standard is often a criterion based on non-cancer or cancer effects.  
However, the standard is not necessarily equivalent to one of the criteria, because other factors such as the 
analytical detection limits, feasibility and costs may also be considered.  In Section 3.1.2, Table 3 lists the 
health-based NAAQS set by EPA to protect public health including the health of "sensitive" populations 
such as asthmatics, children and the elderly.  Some of these standards, e.g., for  PM 2.5, were developed 
using a weight-of-evidence approach to evaluate “concentration-response functions” (or increases in 
morbidity and mortality associated with increases in air concentrations) derived from epidemiological 
studies of general populations.  

In practice, risk assessment for a single source of chemical emissions to the air starts with site-specific 
characterization of emissions and resulting air quality impacts.  For example, for a proposed electric 
generating facility that will burn carbon-based fuel, the emissions of pollutants can be estimated from 
previous measurements of emissions at similar facilities for the relevant fuels combined with site-specific 
factors, e.g., the amount of fuel burned.  Emissions information is then combined with other facility-
specific information such as stack height and emissions exit velocity, local meteorological data and 
terrain information and entered into an air dispersion model to estimate air concentrations in the 
surrounding region.  Representative exposure scenarios are chosen, e.g., a resident at the point of 
maximum impact, and the concentrations relevant to the exposure scenario can then be compared to 
health-based air criteria and standards.  Additional exposures by other pathways, e.g., deposition of 
mercury to waterbodies, biomagnification and consumption of mercury-contaminated fish, may also be 
estimated.  Risks can be evaluated under the assumption that people are continuously exposed to the 
chemical all day, every day for a lifetime or for a fraction thereof, as appropriate.  

While risk for a single source of exposure, e.g., a facility, is often evaluated for hypothetical individuals 
intended to be representative of an exposed population or sub-population,194 risk can also be evaluated for 
a potentially impacted population as a whole, considering its size and other characteristics.195,196 This type 
of population risk assessment, when used to evaluate the potential health impacts or reduction of impacts 
associated with government programs, regulations, or other actions, is sometimes called health impact  

assessment.197,198 Health impact assessment can consider population-specific baseline prevalence of a 
disease and the estimated excess relative risk for that disease per unit of exposure to an environmental 

                                                      
194 EPA. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities: EPA530-R-05-006. 2005. 
195 NRC. Science and Judgment in Risk Assessment: Committee on Risk Assessment of Hazardous Air Pollutants, Board on 
Environmental Studies and Toxicology, Commission on Life Sciences 1994. 
196 Kajihara, H., Ishizuka, S., Fushima, A., Masuda, A., Nakanishi, J. Population Risk Assessment of Ambient Benzene and 
Evaluation of Benzene Regulation in Gasoline in Japan: Environmental Engineering and Policy 2:1-9. 2000. 
197 WHO. Evaluation and Use of Epidemiological Evidence for Environmental Health Risk Assessment: WHO Guideline 
Document. 2000. 
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risk factor.199 Excess relative risks for air pollution are usually based on concentration-response functions 
described in epidemiological studies (such as those considered in developing the PM2.5 NAAQS).  
Examples of excess risk estimates for air concentration increases of the kind that could be used in a health 
impact assessment are presented in Section 3.1.1 (Table 2) of this Issue Brief.  These risk estimates were 
derived from concentration-response functions summarized by EPA in the documentation for the 
NAAQS.200, 201,202,203 Health impact assessments can estimate impacts as excess or avoided cases of 
disease or premature death, years of reduced or increased life expectancy and other measures.  In cost-
benefit analysis, these kind of impacts can be translated into economic terms204 by considering 
information such as medical expenses, lost productivity and other costs.  For example, an asthma-related 
event requiring hospitalization cost an average of $12,699 in New York in 2005, without consideration of 
lost productivity.205 Monetized population health impacts can be considered along with other costs and 
benefits associated with a proposed action, regulation or program.  

A number of computer models have been developed to translate estimated changes in air emissions 
associated with different emission scenarios to monetized health impacts.  For example, models 
developed by EPA include the Co-benefits Risk Assessment Tool (COBRA) and the Environmental 
Benefits Mapping and Analysis Program (BenMAP).  EPA has used health impact assessment and cost-
benefit analysis to evaluate the impacts of a number of environmental statutes and regulations, e.g., the 
Clean Air Act.206 EPA, in partnership with the World Resource Institute (WRI) and several government 
agencies in China, evaluated alternative energy use scenarios for Shanghai and Beijing.  The final report 
for Shanghai compared various energy-use and pollution-control scenarios with a baseline scenario and 
estimated hundreds to thousands of averted premature deaths and thousands of other averted health 
outcomes due to air quality improvements associated with electricity generating facility efficiency 
upgrades, fuel transitions and pollution control measures.207,208 In the future, similar analyses could be 
conducted for energy use scenarios for New York, although the multidisciplinary nature and technical 
complexity of these analyses would require significant resources.  Furthermore, while resulting health 

                                                                                                                                                                           
198 Scott-Samuel, A. Health Impact Assessment – Theory Into Practice. 1998. 
199 WHO. Evaluation and Use of Epidemiological Evidence for Environmental Health Risk Assessment: WHO Guideline 
Document. 2000. 
200 EPA. Air Quality Criteria for Particulate Matter, Volumes I & II.: EPA/600/p-99/002aF, EPA/600/p-99/002bF. 2004. 
201 EPA. Air Quality Criteria for Ozone and Related Photochemical Oxidant: EPA /600/R-05/004aF, EPA /600/R-05/004bF, EPA 
/600/R-05/004cF. 2006. 
202 EPA. Integrated Science Assessment for Oxides of Nitrogen - Health Criteria: EPA/600/R-08/071. 2008. 
203 EPA. Integrated Science Assessment for Sulfur Oxides- Health Criteria: EPA/600/R-08/047F. 2008. 
204 Arrow, K.J., Cropper, M.L., Eads, G.C., Hahn, R.W., Lave, L.B., Noll, R.G., Portney, P.R., Russell, M., Schmalensee, R., 
Smith, V.K., Stavins, R.N. Is there a Role for Benefit-Cost Analysis in Environmental, Health And Safety Regulation?: Science 
272:221-222. 1996. 
205 The highest rate of hospitalization for any age group was for children four years old and under; the average hospitalization 
stay in 2005 was 3.7 days; The total cost of asthma hospitalization based on hospital billing data in New York in 2005 was $502 
million. DOH. New York State Asthma Surveillance Summary Report. 2007. 
www.nyhealth.gov/statistics/ny_asthma/pdf/2007_asthma_surveillance_summary_report.pdf  
206 EPA. The Benefits and Costs of the Clean Air Act 1990 to 2010: EPA-410-R-99-001. 1999. 
207 Chen, C., Fu, Q., Chen, M., Chen, B., Hong, C., Kan, H. The Integrated Assessment of Energy Option and Health Benefit – 
Full Report. Integrated Environmental Strategies: National Renewable Energy Laboratory. 2001. 
http://www.epa.gov/ies/pdf/shanghai/full_report_chapters/fullreport.pdf  
208 Kan, H.D., Chen, B.H., Chen, C.H., Fu, Q.Y., Chen, M. An Evaluation of Public Health Impact of Ambient Air Pollution 
under Various Energy Scenarios in Shanghai, China: Atmospheric Environment 38:95-102. 2004. 
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cost estimates can provide important information for decision-makers, the cost estimates may be 
accompanied by additional uncertainty. 

6.2 Uncertainties in Health Risk Assessment and Health Impact 
Assessment 

The specific nature of human health risk assessment has many limitations and inherent sources of 
uncertainty.  In some cases, the risk is largely unknown, such as may be the case with a new technology 
or process.  When the nature of the risk, e.g., environmental contaminants, is known, estimations of 
human exposure to those factors incorporate uncertainty from other sources.  Uncertainty in exposure 
estimates from measured concentrations of chemicals in environmental media can result from sampling 
and analytical error.  Environmental sampling can be incomplete with regard to temporal and 
geographical coverage.  Uncertainty also arises from modeled environmental media concentrations, which 
can reflect error inherent in the assumptions of the model.  Uncertainty in exposure estimates is further 
compounded by the limited understanding of highly variable exposures within populations.  

Evaluation of the toxicity or potency of a chemical or agent is generally based on human or animal data 
and the quality and availability of these data varies for the chemicals or agents to which people may be 
exposed.  Assessment of toxicity from animal studies is based on the premises that 1) effects in animals 
can be used to estimate the likelihood of effects in humans, 2) all critical effects and the critical effect 
with the lowest dose have been identified, and 3) high exposure levels can be used to estimate the effects 
of low exposure levels.  

Assumptions and uncertainties are also associated with the determination of dose-response or 
concentration-response functions from human epidemiological studies.  For example, numerous sources 
of uncertainty have been identified for the determination of concentration-response functions for air 
pollutants in non-occupational epidemiological studies.  These have been described as 1) a poor 
understanding of physiological mechanism of toxicity, 2) potential for multiple physiological mechanisms 
of toxicity, e.g., for PM, due to both chemical and physical characteristics, 3) the confounding effects of 
multiple pollutants, 4) the relevance of the exposure estimates, e.g., ambient monitoring versus personal 
exposure, 5) assumption regarding the shape of the concentration-response function, 6) extrapolation of 
findings from one point in time and space to others, 7) the potential for both acute and chronic effects in 
the same population, 8) health effects that are difficult to detect in a study, and 9) the choices made in 
characterizing observed effects, e.g., increased mortality versus decreased life expectancy.209 The degree 
of confidence in a risk or impact assessment must be considered along with the outcome of the 
assessment as part of the decision making process. 

6.3 Health Outcome Data 

Health outcome data are counts and rates of health-related events in a population, for example, deaths due 
to cardiovascular disease, hospitalizations for asthma, new diagnoses of cancer, or births of premature 
infants.  DOH collects information on many health outcomes on an ongoing basis and maintains a variety 
of databases.  These include Vital Records, which contains information from birth and death certificates, 
Statewide Planning and Research Cooperative System (SPARCS), which contains information reported 

                                                      
209 Bell, M.L., Davis, D.L., Cifuentes, L.A., Krupnick, A.J., Morgenstern, R.D., Thurston, G.D. Ancillary Human Health Benefits 
of Improved Air Quality Resulting from Climate Change Mitigation: Environ Health 7:41. 2008. 
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by hospitals on hospital stays and emergency department visits and disease registries such as the Cancer 
Registry and the Congenital Malformations Registry.  DOH disease registries generally receive reports 
from hospitals, physicians and laboratories.  Health outcome data are available at different levels of 
geography, such as the State as a whole, county, or zip code.  Many of the DOH databases have 
information on the DOH public web site about how the data are collected, presented and checked for 
accuracy, including the Cancer Registry210 and SPARCS.211 Table B-1 is an inventory of selected health 
outcome data that cover either the entire State or all of New York City, are of good quality (have 
documented quality assurance/quality control procedures) and are on the DOH public web site.  The 
potential for energy production and use to be associated with these health outcomes was not considered in 
developing the inventory; see Table B-1 for health outcomes associated with pollutants from energy use 
(fuel combustion). 

In epidemiological studies, which test specific hypotheses, health outcome data are used along with 
environmental data or other surrogate measures of exposure to examine the effect of environmental 
factors on health.  For example, two DOH studies conducted through New York’s Environmental Public 
Health Tracking program examined the relationship between different components of air pollution, e.g., 
ozone, particulate matter, and asthma hospitalizations using ambient air monitoring data and SPARCS 
data.212,213 DOH has also studied the effects of traffic on asthma hospitalization and temperature on 
respiratory disease hospitalization.214,215  

Health outcome data are also used in environmental health surveillance.  Trends in health conditions in a 
population are examined for relationships with trends in environmental measures, such as levels of air 
pollutants, which are used as estimates (or surrogates) of exposure.  With this type of surveillance, an 
association can be observed between an increased rate of a health outcome and an elevated level of a 
pollutant, but causation cannot be shown.  Results from surveillance activities can be used for generating 
hypotheses for epidemiological studies that are designed to test hypotheses.  These studies generally 
include individual-level information that allows for better exposure assessment and evaluation of other 
factors that may be related to the health outcome being studied, such as occupational exposures, lifestyle 
exposures such as smoking, and alcohol consumption and socioeconomic status. 

Environmental health surveillance is generally considered more useful for outcomes that occur closer in 
time to the environmental measures.  For example, when examining trends in birth outcomes, such as 
prematurity and low birth weight, the gestational period can be examined for associations with 
environmental factors, since it is a defined time period occurring close in time to the health outcome.  
With an outcome such as cancer, which has a long latency period, the exposures that may be related to a 
newly diagnosed case are difficult to estimate because they are likely to have occurred 20 years or more 
previously and possibly at a location distant from the person’s location at the time of diagnosis.  It is also 
important to be aware of other factors that influence the rate of specific diseases.  For example, asthma 

                                                      
210 DOH. About the New York State Cancer Registry. 2009. http://www.health.state.ny.us/statistics/cancer/registry/about.htm. 
211 DOH. Statewide Planning and Research Cooperative System (SPARCS). 2009. http://www.health.state.ny.us/statistics/sparcs/  
212 Lin, S., Bell, E., Liu, W., Walker, R., Kim, N., Hwang, S. Ambient Ozone Concentration and Hospital Admissions Due to 
Childhood Respiratory Diseases in New York State, 1991-2001: Environmental Research 108:42-47. 2008. 
213 Lin, S., Liu, X., Le, L., Hwang, S. A. Chronic Exposure to Ambient Ozone and Asthma Hospital Admissions Among Children: 
Environmental Health Perspective. 2008. 
214 Lin, S., Munsie, J.P., Hwang, S., Fitzgerald, E., Cayo, M. R. Childhood Asthma Hospitalization and Residential Exposure to 
State Route Traffic: Environmental Research. 2002. 
215 Lin, S., Luo, M., Walker, R.J., Liu, X., Hwang, S., Chinery, R. Extreme High Temperatures and Hospital Admissions for 
Respiratory/Cardiovascular Disease for New York City: Epidemiology. 2009.  http://ovidsp.tx.ovid.com  
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hospitalization can also be affected by differences in medical management and access to and source of 
medical care. 

Health outcome data can also be used to examine the health status of a community.  Data from DOH’s 
health outcome databases can be incorporated into tables of counts and rates of health conditions for a 
community and for comparison areas, such as another community, the county, New York City, or the 
State as a whole.  At the DOH public web site, the Community Health Assessment Clearinghouse 216 has 
links to tables, maps and graphs containing health statistics relating to a variety of health outcomes that 
are divided into categories, including maternal and infant health, heart disease and stroke, cancer and 
chronic conditions. 

6.4 Health Outcome Data in the DEC Permitting Process 

DOH has worked with DEC to incorporate the review of health data into environmental permitting to 
address environmental justice issues.  In 2003, DEC issued its policy on Environmental Justice and 
Permitting (CP-29).217 The policy was developed after DEC’s Environmental Justice Advisory Group 
recommended that closer scrutiny be given to environmental decisions in minority and low-income 
communities and that DEC expand the types of information used in the permit approval process to 
address environmental justice concerns.  DEC defines environmental justice as the fair treatment and 
meaningful involvement of all people regardless of race, color or income with respect to the development, 
implementation and enforcement of environmental laws, regulations and policies.  The policy established 
two work groups: the Disproportionate Adverse Environmental Impact Work Group and the Health 
Outcome Data (HOD) Work Group.  Staff members from DOH participated on the HOD Work Group, 
which was charged with identifying reliable sources of human health data and recommending to DEC 
ways to incorporate these data into the environmental permitting process.  

In its report, the HOD Work Group discussed available health outcome data, developed a method to 
display and review health outcome data for use in DEC’s permit review process and provided 
recommendations to the State.218 The report and a subsequent Guidance Document from DOH describe a 
method to produce displays of health outcome data to describe the health status of the community of 
concern and to compare the health data for it to health data for multiple comparison areas.219 The HOD 
Work Group specified that only health outcome data available at the zip code level be used in the health 
outcome data displays.  Currently available on DOH’s public web site are data at the zip code level for 
asthma hospitalizations and four types of cancer (lung, colorectal, female breast and prostate cancers).  
Additional types of health outcome data will be available at the zip code level in the future; these data can 
be incorporated into the method as they become available.  

The Work Group recommended that the health outcome data be considered as part of the permitting 
process, recognizing that the data provide no information about the causes of any increase or decrease in 
rates between the community of concern and comparison area populations.  If the population of the 

                                                      
216 DOH. Community Health Assessment Clearinghouse. 2009. http://www.health.state.ny.us/statistics/chac/index.htm 
217 DEC. CP-29 Environmental Justice and Permitting, Albany, NY: New York State Department of Environmental Conservation. 
2003. http://www.dec.ny.gov/docs/permits_ej_operations_pdf/ejpolicy.pdf  
218 DEC – DOH. Report of the Health Outcome Data Work Group. 2006. 
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/hodreport.pdf  
219 DOH. Guidance for Health Outcome Data Review and Analysis Relating to DEC Environmental Justice and Permitting. 2008. 
http://www.health.state.ny.us/environmental/investigations/environmental_justice  
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community of concern has low health status, it may be more vulnerable to the effects of environmental 
exposures.  The report lists conditions that can result from comparing the rates of health outcomes in the 
community of concern and the comparison areas.  The greater the number of conditions that are met, the 
greater the likelihood is that the health status of the community is actually lower than that found in other 
areas.  The report states that, if any of the conditions are met, consideration of additional options for the 
permitting conditions should be reviewed as part of the permitting process.  The results of the health 
outcome data review and analysis should be used in making a permitting decision along with other 
considerations such as regulatory standards, environmental impacts, mitigation, benefits, needs and costs.  
The significance of the difference between the community and the comparison area populations should be 
considered in determining which action is appropriate.  A list of possible actions is included in the Work 
Group report and the guidance document.220,221 
  

                                                      
220 DEC – DOH. Report of the Health Outcome Data Work Group. 2006. 
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/hodreport.pdf 
221 DOH. Guidance for Health Outcome Data Review and Analysis Relating to DEC Environmental Justice and Permitting. 2008. 
http://www.health.state.ny.us/environmental/investigations/environmental_justice 
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Table B-1. Selected Health Outcome Data Available on the DOH Public Web Site.222   

Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Asthma 
hospitalizations  County 

Table,  
map, 
graph 

Number of hospitalizations per 
year, 3-year total, rate per 10,000 
population 

Multiple age 
groups Statewide 2005-07 

Public Health 
Information 
Group SPARCS 

Asthma 
hospitalizations  ZIP code 

Table,  
map, 
graph 

Total number of hospitalizations 
for 3-year period, rate per 10,000 
population 

Multiple age 
groups Statewide 2005-07 

Public Health 
Information 
Group SPARCS 

Asthma 
emergency 
department visits  County 

Table,  
map, 
graph 

Number of visits per year, 3-year 
total, rate per 10,000 population 

Multiple age 
groups Statewide 2005-07 

Public Health 
Information 
Group SPARCS 

Asthma 
emergency 
department visits  ZIP code 

Table,  
map, 
graph 

Total number of visits for 3-year 
period, rate per 10,000 population 

Multiple age 
groups Statewide 2005-07 

Public Health 
Information 
Group SPARCS 

Asthma 
mortality  County 

Table,  
map, 
graph 

Number of deaths per year, 3-year 
total, crude and adjusted rates per 
1,000,000 residents 

Multiple age 
groups Statewide 2005-07 

Public Health 
Information 
Group Vital Statistics 

Cancer incidence  County Table 

Average annual number of cases of 
all cancers and selected types, 5-
year average adjusted rate per 
100,000 population, 95% 
confidence interval Gender Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

                                                      
222 The potential for energy production and use to be associated with these health outcomes was not considered in developing the inventory. See Table 1 for health outcomes associated with 
pollutants from energy use (fuel combustion). 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer incidence  

New York City 
United 
Hospital Fund 
Neighborhood Table 

Average annual number of cases of 
all cancers and selected types, 5-
year average adjusted rate per 
100,000 population, 95% 
confidence interval Gender 

New York 
City 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence  City Table 

Average annual number of cases of 
all cancers and selected types, 5-
year average adjusted rate per 
100,000 population, 95% 
confidence interval Gender 

Selected 
cities in New 
York State 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
by race 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, selected 
counties Table 

Average annual number of cases of 
all cancers and selected types, 5-
year average adjusted rate per 
100,000 population, 95% 
confidence interval 

Gender; racial 
groups: Blacks, 
Whites, Asians 
and Pacific 
Islanders Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
by ethnicity 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, selected 
counties Table 

Average annual number of cases of 
all cancers and selected types, 5-
year average adjusted rate per 
100,000 population, 95% 
confidence interval 

Gender; ethnic 
groups:  Non-
Hispanics, 
Hispanics, 
Non-Hispanic  
Whites, Non-
Hispanic 
Blacks Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer incidence 
by age group 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, New 
York City 
boroughs Table 

Average annual number of cases of 
all cancers, 5-year average 
adjusted rate per 100,000 
population, 95% confidence 
interval 

Gender; 
multiple age 
groups Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
for children and 
adolescents 0-19 
years old County Table 

Average annual number of cases of 
all cancers by age group, 5-year 
average adjusted rate for 0-19 year 
olds per 100,000 population, 95% 
confidence interval 

Multiple age 
groups Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
for children and 
adolescents 0-19 
years old  

New York 
State, New 
York City,  
New York 
State excluding 
New York City Table 

Average annual number of cases of 
all cancers and selected types by 
age group, 5-year average adjusted 
rate for 0-19 year olds per 100,000 
population, 95% confidence 
interval 

Multiple age 
groups Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
for children and 
adolescents 0-19 
years old  

New York City 
United 
Hospital Fund 
Neighborhood Table 

Average annual number of cases of 
all cancers by age group, 5-year 
average adjusted rate for 0-19 year 
olds per 100,000 population, 95% 
confidence interval 

Multiple age 
groups 

New York 
City 2002-06 

Cancer 
Registry 

Cancer 
Registry 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer incidence 
for expanded list 
of cancer  sites  

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, New 
York City 
boroughs Table 

Average annual number of cases of 
cancer by site, 5-year adjusted rate 
per 100,000 population, 95% 
confidence interval Gender Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Cancer incidence 
for selected 
types of cancer County 

Table, 
map, 
graph 

Cancer of the lung and bronchus, 
breast (female), uterine cervix, 
colorectal:  number of cases per 
year, 5-year total, crude and 
adjusted rates per 100,000 
residents  Statewide 2002-06 

Community 
health dataset - 
cancer 
indicators 

Cancer 
Registry 

Cancer mortality  County Table 

Average annual number of deaths 
from all cancers and selected 
types, 5-year average adjusted rate 
per 100,000 population, 95% 
confidence interval Gender Statewide 2002-06 

Cancer 
Registry Vital Statistics 

Cancer mortality 
by race 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, selected 
counties Table 

Average annual number of deaths 
from all cancers and selected 
types, 5-year average adjusted rate 
per 100,000 population, 95% 
confidence interval 

Gender; racial 
groups: Blacks, 
Whites, Asians 
and Pacific 
Islanders Statewide 2002-06 

Cancer 
Registry Vital Statistics 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer mortality 
by ethnicity 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, selected 
counties Table 

Average annual number of deaths 
from all cancers and selected 
types, 5-year average adjusted rate 
per 100,000 population, 95% 
confidence interval 

Gender; ethnic 
groups:  Non-
Hispanics, 
Hispanics, 
Non-Hispanic  
Whites, Non-
Hispanic 
Blacks Statewide 2002-06 

Cancer 
Registry Vital Statistics 

Cancer mortality 
by age group 

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, New 
York City 
boroughs Table 

Average annual number of deaths 
from all cancers, 5-year average 
adjusted rate per 100,000 
population, 95% confidence 
interval 

Gender; 
multiple age 
groups Statewide 2002-06 

Cancer 
Registry Vital Statistics 

Cancer mortality 
for children and 
adolescents 0-19 
years old  

New York 
State, New 
York City,  
New York 
State excluding 
New York City Table 

Average annual number of deaths 
from all cancers and selected types 
by age group, 5-year average 
adjusted rate for 0-19 year olds per 
100,000 population, 95% 
confidence interval 

Multiple age 
groups Statewide 2002-06 

Cancer 
Registry Vital Statistics 

Cancer mortality 
for children and 
adolescents 0-19 
years old  

New York City 
United 
Hospital Fund 
Neighborhood Table 

Average annual number of deaths 
from all cancers by age group, 5-
year average adjusted rate for 0-19 
year olds per 100,000 population, 
95% confidence interval 

Multiple age 
groups 

New York 
City 2002-06 

Cancer 
Registry Vital Statistics 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer mortality 
for expanded list 
of cancer  sites  

New York 
State, New 
York City,  
New York 
State excluding 
New York 
City, New 
York City 
boroughs Table 

Average annual number of deaths 
by  cancer site, 5-year adjusted rate 
per 100,000 population, 95% 
confidence interval Gender Statewide 2002-06 

Cancer 
Registry Vital Statistics 

Cancer mortality 
for selected 
types of cancer County 

Table, 
map, 
graph 

Lung and bronchus, breast 
(female), uterine cervix, colorectal:  
number of deaths per year, 5-year 
total, crude and adjusted rates per 
100,000 residents  Statewide 2003-07 

Community 
health dataset - 
cancer 
indicators Vital Statistics 

Cancer - 
observed and 
expected 
numbers of cases 
of selected types ZIP code Table 

Colorectal, lung and bronchus, 
breast (female), prostate: observed 
and expected numbers of cases  for 
a 5-year period, percent difference 
from expected Gender Statewide 2002-06 

Cancer 
Registry 

Cancer 
Registry 

Asthma 
hospitalizations County 

Table, 
map, 
graph 

Number of hospitalizations for a 6-
year period, adjusted rates per 
10,000 population 

3-year 
breakdowns, 
age groups, 
age and sex 
groupings, 
month  Statewide 2000-05 

Environmental 
public health 
tracking SPARCS 

Birth defects 
prevalence County 

Table, 
map, 
graph 

Number and prevalence of 
children born with one or more of 
45 selected birth defects per 
10,000 live born infants  Statewide 2000-04 

Environmental 
public health 
tracking 

Congenital 
Malformations 
Registry 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Cancer incidence County 

Table, 
map, 
graph 

Number of cases of selected types 
of cancer for a 5-year period, 
adjusted rate, 95% confidence 
interval; number of combined 
cases of selected childhood 
cancers (0-19 years) for a 5-year 
period 

Gender, some 
age 
breakdowns Statewide 2001-05 

Environmental 
public health 
tracking 

Cancer 
Registry 

Heart attack 
hospitalization County 

Table, 
map, 
graph 

Number of hospitalizations for a 6-
year period, adjusted rates per 
10,000 population 

3-year 
breakdowns, 
age groups, 
age and sex 
groupings, 
month  Statewide 2000-05 

Environmental 
public health 
tracking SPARCS 

Prevention 
Quality 
Indicators: 
hospitalizations 
for diabetes ZIP code 

Table, 
graph; ZIP 
codes and 
ZIP code 
groupings  
selected 
by map 

Number of observed and expected 
hospital  admissions for all 
diabetes conditions combined and 
short-term complications, long-
term complications, uncontrolled, 
lower-extremity amputations; 
admissions as percent of expected Race/ethnicity Statewide 2005-06 

Prevention 
Quality 
Indicators  SPARCS 

Prevention 
Quality 
Indicators: 
hospitalizations 
for  circulatory 
conditions ZIP code 

Table, 
graph; ZIP 
codes and 
ZIP code 
groupings  
selected 
by map 

Number of observed and expected 
hospital  admissions for 
hypertension, congestive heart 
failure, angina and all circulatory 
conditions combined; admissions 
as percent of expected Race/ethnicity Statewide 2005-06 

Prevention 
Quality 
Indicators  SPARCS 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Prevention 
Quality 
Indicators: 
hospitalizations 
for  respiratory 
conditions ZIP code 

Table, 
graph; ZIP 
codes and 
ZIP code 
groupings  
selected 
by map 

Number of observed and expected 
hospital admissions for chronic 
obstructive pulmonary disease, 
asthma, and all respiratory 
conditions combined; admissions 
as percent of expected Race/ethnicity Statewide 2005-06 

Prevention 
Quality 
Indicators  SPARCS 

Prevention 
Quality 
Indicators: other 
hospitalizations  ZIP code 

Table, 
graph; ZIP 
codes and 
ZIP code 
groupings  
selected 
by map 

Number of observed and expected 
hospital admissions for 
dehydration, bacterial pneumonia, 
urinary tract infection; admissions 
as percent of expected Race/ethnicity Statewide 2005-06 

Prevention 
Quality 
Indicators  SPARCS 

Children 
receiving blood 
lead screening 
tests County Table 

Number and percent of children 
who received blood lead screening 
tests by age 

Multiple age 
groups 

New York 
State 
excluding 
New York 
City 

2003-04 
birth 
cohorts 
(2003-07 
test data) 

Childhood 
Lead Poisoning 
Prevention  

Childhood 
Lead Poisoning 
Prevention  

Incidence of 
elevated blood 
lead levels 
among children 
under age 6 
years  County Table 

Three-year average incidence rate 
of children under age 6 years with 
blood lead level ≥10 micrograms 
per deciliter per 1,000 children 
tested 

Additional 
blood lead 
level groupings 

New York 
State 
excluding 
New York 
City 2005-07 

Childhood 
Lead Poisoning 
Prevention  

Childhood 
Lead Poisoning 
Prevention  
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Infant, neonatal, 
and post-
neonatal 
mortality County 

Table,  
map 

Number of deaths per year, 3-year 
total, rate per 1,000 live births  Statewide 2005-07 

Community 
health dataset - 
maternal and 
infant health 
indicators Vital statistics 

Low birthweight 
births County 

Table,  
map 

Number of infants weighing less 
than 2,500 grams at birth per year, 
3-year total, percent of live births  Statewide 2005-07 

Community 
health dataset - 
maternal and 
infant health 
indicators Vital statistics 

Very low 
birthweight 
births County 

Table,  
map 

Number of infants weighing less 
than 1,500 grams at birth per year, 
3-year total, percent of live births  Statewide 2005-07 

Community 
health dataset - 
maternal and 
infant health 
indicators Vital statistics 

Births with short 
gestation County 

Table,  
map 

Number of infants per year born at 
less than 37 weeks gestation, 3-
year total, percent of live births  Statewide 2005-07 

Community 
health dataset - 
maternal and 
infant health 
indicators Vital statistics 

Births with late 
or no prenatal 
care County 

Table,  
map 

Number of births per year with late 
or no prenatal care, 3-year total, 
percent of live births  Statewide 2005-07 

Community 
health dataset - 
maternal and 
infant health 
indicators Vital statistics 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Mortality from 
chronic diseases County 

Table,  
map, 
graph 

Cirrhosis, diabetes, chronic lower 
respiratory disease: number of 
deaths per year, 3-year total, crude 
and adjusted rates per 100,000 
residents  Statewide 2005-07 

Community 
health dataset - 
chronic disease 
indicators Vital statistics 

Hospitalizations 
from chronic 
diseases County Table 

Cirrhosis, diabetes: crude and 
adjusted hospitalization rates per 
10,000 population for 3-year 
period  Statewide 2005-07 

County Health 
Assessment 
Indicators SPARCS 

Heart disease 
and stroke 
mortality County 

Table,  
map, 
graph 

Cardiovascular disease, disease of 
heart, cerebrovascular disease: 
number of deaths per year, 3-year 
total, crude and adjusted rates per 
100,000 residents  Statewide 2005-07 

Community 
health dataset - 
heart disease 
and stroke 
indicators Vital statistics 

Heart disease 
and stroke 
mortality County Table 

Cardiovascular disease, disease of 
heart, coronary heart disease, 
congestive heart failure, 
cerebrovascular disease: crude and 
adjusted mortality rates per 
100,000 population for 3-year 
period  

Premature 
death (ages 35-
64), 
pretransport 
mortality Statewide 2005-07 

County Health 
Assessment 
Indicators Vital statistics 

Heart disease 
and stroke 
hospitalizations County Table 

Cardiovascular disease, disease of 
heart, coronary heart disease, 
congestive heart failure, 
cerebrovascular disease: crude and 
adjusted hospitalization rates per 
10,000 population for 3-year 
period     Statewide 2005-07 

County Health 
Assessment 
Indicators SPARCS 
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Health outcome 
or indicator, 
type of data  

Spatial 
resolution Display Description 

Additional 
breakdowns 

Geographic 
extent 

Years 
currently 
available Program Data source 

Respiratory 
disease mortality County Table 

Asthma and chronic lower 
respiratory disease (CLRD): crude 
and adjusted mortality rates per 
100,000 population for 3-year 
period   Statewide 2005-07 

County Health 
Assessment 
Indicators Vital statistics 

Respiratory 
disease 
hospitalizations County Table 

Asthma and chronic pulmonary 
disease (COPD): crude and 
adjusted hospitalization rates per 
10,000 population for 3-year 
period   

Age groups for 
asthma Statewide 2005-07 

County Health 
Assessment 
Indicators SPARCS 

Occupational 
health - 
hospitalizations  County 

Table,  
map, 
graph 

Number of hospitalizations for 
pneumoconiosis and asbestosis per 
year, 3-year total, rate per 100,000 
persons age 15+ years; number of 
work-related hospitalizations per 
year, 3-year total, rate per 10,000 
employed persons age 16+ years    Statewide 2005-07 

Community 
health dataset - 
occupational 
health 
indicators SPARCS 

Occupational 
health - fatalities  County Table 

Number of fatal work-related 
injuries per year, 3-year total, rate 
per 100,000 employed persons age 
16+ years  

New York 
State 
excluding 
New York 
City 2005-07 

County Health 
Assessment 
Indicators 

U.S. 
Department of 
Labor, Bureau 
of Labor 
Statistics 
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