



10.0 Air Resources 

Protect and improve air quality by improving inter-governmental coordination and integration to achieve National Ambient Air Quality Standards (NAAQS); by enhancing coordination and integration between the State Plan and the Federally-required New Jersey Department of Environmental Protection (NJDEP) State Implementation Plan (SIP) and relevant transportation plans prepared by the three Metropolitan Planning Organizations (MPO’s) operating in New Jersey and by the New Jersey Department of Transportation (NJDOT); and by encouraging the multiple levels of government to plan and implement policies, programs and regulations that result in land-use patterns that reduce Vehicle Miles Traveled (VMT’s) and encourage the use of alternative modes of transportation to the automobile,  while simultaneously adhering to principles of environmental justice in these regards. 
Clean air is a valuable resource that in the past has been too often taken for granted.  Since the 1970’s, however, the public has demonstrated an elevated awareness of the connection between air quality and public health impacts. The term smog—combining the words smoke and fog – is now a part of the common vernacular.  Poor air quality’s public health impacts are widely known and frequently noted. Awareness exists today of the economic costs of poor air quality exacts including the degradation of physical infrastructure, the damage to agricultural products and to the natural environment including water quality, forests and wildlife. This awareness contributes to the desire to elevate the protection of the state’s air quality to a high priority. This perception has been additionally heightened by current attention paid to the consequences of climate change and the growing understanding of the connection between anthropogenic greenhouse gas emissions and global warming.     
Yet protecting and improving air quality as a priority will require attention to more than just air as a resource. It requires an understanding of the connections between air quality, transportation, land-use planning and decision-making. 
Understanding the Earth’s Atmosphere 
The earth’s atmosphere is comprised of several different gases. Most of the atmosphere is made up of nitrogen. Estimates are that the atmosphere is approximately 80% nitrogen. About 20% of the atmosphere is comprised of oxygen. The atmosphere also consists of traces of argon, helium, carbon monoxide, carbon dioxide, methane, ozone and sulfur.  
The atmosphere serves a number of purposes. Most importantly, the atmosphere provides the oxygen essential for humans and animals to breathe and for plant respiration. The atmosphere influences climate through the interactions  of the sun, gravity, and hydrologic and carbon cycles. The composition of the atmosphere can change over time, causing climate and temperature fluctuations. 
Sources of Air Pollution 

Not all threats to air quality are caused by humans. Natural sources of pollution may affect air resources. Volcanoes can spew enormous amounts of particulates and carbon dioxide. Meteors from outer space have hit the earth and caused air polluting events. Forest fires, sometimes set off by lightning, can generate smoke that travels many miles to cause air pollution far from its source. 

Yet since the industrial revolution began in the late 18th century, anthropogenic-generated air pollution sources seem to have presented far more difficulty than emissions from natural sources. The industrial revolution was based on the burning of non-renewable fossil fuels, such as coal to drive steam turbines and oil to fuel internal combustion engines. When burned, these fuels generate particles of soot and toxic substances such as mercury. These fuels also release sulfur, nitrogen and carbon, which when mixed with air and water vapor produce other types of air pollution, including sulfur dioxide haze and acid rain, ground level ozone and carbon dioxide. 
Air pollution may also be classified by its sources – either stationary or mobile sources. Stationary sources include factories, power plants, incinerators, landfills, sewage treatment plants, fireplaces, wood-burning stoves, dry cleaners and gasoline stations. Mobile sources include motor vehicles, airplanes, lawn mowers and leaf blowers. It is estimated that mobile sources cause about one-third to one-half of some air pollutants. The ability of a regional air shed to assimilate pollution can be estimated. Planners, engineers and environmental scientists employ computer models to estimate and predict assimilation capacities and air pollution levels based on emission levels and climate conditions.    Air pollution concentrations will vary depending upon the amount and rate of pollution released by stationary and mobile sources; the form of the pollution; prevailing wind direction and wind speeds; climate; topography; and vegetative cover can serve as partial filters.  

Air, once polluted, however, may not be so easily cleaned up or treated. While wind may help to dissipate polluted air, wind may also transport it long distances. An example of this situation is the air pollution generated by coal-fired power plants in the mid-west that affects air quality hundreds of miles away in New Jersey and in other mid-Atlantic and northeastern states.  

Federal Air Quality Legislation 

Federal Air Quality legislation began in 1955 with the Air Pollution Control Act, which provided funds to states to control air pollution.  Other Federal Acts followed in the 1960’s. A more aggressive approach was evidenced with the establishment of the United States Environmental Protection Agency (U.S. EPA) and the passage of the Clean Air Act in 1970. With the passage of that Act, the Federal government and states entered into a partnership to establish National Ambient Air Quality Standards (NAAQS) and collaboratively explore ways to attain them.  The Clean Air Act of 1970 was subsequently amended and strengthened with additional detail in 1977 and again in 1990. 
Under the Clean Air Act and its subsequent amendments, the U.S. EPA divided each state into air quality control regions with air quality monitoring stations for each region. Each region receives an Air Quality rating for six criteria pollutants – nitrogen dioxide, sulfur dioxide, lead, carbon monoxide, particulates and ozone and a ranking in meeting the standards and whether that region is designated to be in “attainment” or in “non-attainment.” 
The U.S. EPA requires states to submit a State Implementation Plan (SIP) for Federal review and approval, whenever a region within the state is considered to be “non-attainment” for a pollutant. The SIP is designed to enable states to meet, maintain and enforce the Federally-established NAAQS. The SIP typically includes measures to address stationary sources causing air pollution as well as   land-use and transportation control measures that are viewed as essential to meet the NAAQS. Each state is responsible for identifying, monitoring and controlling its major air pollution sources. If adequate measures to address the pollution sources are not included in the SIP, Federal sanctions may be imposed that can result in the loss of Federal highway funding.  The U.S. EPA can also administratively impose fines against Clean Air Act violators without having to seek a judicial mandate.  
Types of Air Pollution 
The U.S. EPA has historically concentrated on six major criteria pollutants. These pollutants include the following:  

1. Nitrogen oxide (NOx) is a reddish brown gas that comes mainly from the exhaust of cars, trucks and buses and factory smokestacks. It can cause lung damage, bronchitis, and asthma attacks as well as reduce visibility through smog.  NOx raises the levels of nitrates in drinking water. It can damage trees and lakes from the acid rain that it produces. 

2. Sulfur Dioxide (SO2) is produced by coal-fired power plants, paper and metal factories and also from burning petroleum products. The toxic gas can harm lungs and reduce visibility as well as damage or kill plants by interrupting photosynthesis. SO2 also interacts with water vapor to form sulfuric acid, which returns to the earth as acid rain. The acid can damage stone buildings and corrode metal, rubber and plastic. 
3. Lead – is a heavy metal that may cause developmental disabilities in children, other neurological difficulties and cancer. It is also harmful to wildlife. Since 1973, lead emissions from gasoline have been banned in the United States, significantly reducing the amount of lead in the atmosphere.
4. Carbon Monoxide – is a colorless, odorless gas that is poisonous to humans. It is the by-product of the internal combustion engine, with approximately 90% of it coming from motor vehicles. It reduces the amount of blood available to deliver oxygen to the body’s cells. In sufficient amounts, carbon monoxide is fatal. 
5. Particulates – including “fine particulates” or particles with diameters of less than 2.5 microns, refers to microscopic dust, soot, smoke and bits of minerals that often combine with water droplets in the air. They emanate from fireplaces, smokestacks, automobiles, especially diesel buses and trucks, especially those that do not employ particulate filters. Particulates are a leading health threat causing nose and throat irritation, respiratory ailments such as asthma and premature death with the greater impacts on children and the elderly. 
6. Ground-level Ozone – is a poisonous form of oxygen created by nitrogen oxide and hydrocarbon compounds also known as volatile organic compounds (VOC’s). These compounds escape into the air from internal combustion engines, factories, paints, solvents and glues. They usually include such toxic chemicals as benzene, ethylene, formaldehyde, toluene, methyl chloride, and methyl chloroform. VOC’s can cause cancer and a variety of other serious ailments. They also react with sunlight to produce photochemical smog, which can adversely affect crops and trees. VOC’s can also corrode fabrics, rubber and building materials.
In addition to these air pollutants, others also raise environmental concerns, but not to the same level to the six major criteria pollutants. Among the other pollutants are ozone-depleting chemicals such as chloroflouorocarbons (CFC’s).  CFC’s are chemical gases formerly used in air conditioners, refrigerators, aerosol sprays and in the production of plastic foam. They can release chlorine which destroys ozone in the upper atmosphere.  Other toxic chemicals may pose serious health threats to humans and animals. Mercury is of particular concern. It is a toxic chemical that may be released into the air from the burning that takes place at coal-fired energy plants. Perchloroethylene, frequently used in dry cleaning processes, and dioxin, that may result from the incineration of medical waste, are also pollutants of concern.  
Finally, perhaps garnering the most attention more recently is carbon dioxide (CO2), which is the major “greenhouse gas.”  Carbon dioxide is viewed as a major cause of climate change. The increase of greenhouse gas as a global climate-changing agent is a major cause of changing weather patterns and sea-level rise, with concerns that they have the potential to cause global cataclysms if tipping points are reached. . 
Radon Gas: A Special Concern in New Jersey 

Radon is a naturally occurring substance that is released as a colorless, odorless gas from decomposing uranium or radium in rock. The radioactive gas can seep into building basements when built upon decomposing radon soils. Radon has been identified as a cause of lung cancer. Radon gas is naturally occurring in New Jersey and can be a hazardous indoor pollutant.  

In 1988, the United States Surgeon General recommended that all homes in the United States be tested for radon . That same year, the United States Congress enacted the Indoor Radon Abatement Act, which provides Federal funding and technical assistance to states with the goal of making indoor air as free of radon as the ambient air outdoors. The U.S. EPA recommends that all homes below the third floor be tested for radon and has set a standard of no more than four Pico curies of radon per liter. Radon gas levels can be reduced by adding a ventilation system to remove indoor air and bring in outdoor air where it is a concern. 

 Air Quality & Environmental Justice 

The link between Air Quality and Environmental Justice arises from the connection between Air Quality and public health impacts. These impacts are more likely to affect the more vulnerable, at-risk populations.  Children and the elderly will be most adversely affected by poor air quality. However, the situation may be especially acute in urban areas where concentrations of low- , moderate-income and minority populations are concentrated.  For example, unlike ozone, which may be spread over an entire air- shed, carbon monoxide is likely to concentrate in local “hot spots.” Heavy traffic congestion, especially the result of trucks and buses at urban intersections, may be the cause of these “hot spots.” Air quality in inner city neighborhoods or in proximity to bridge, tunnel or highway entrances, exits and toll booths may be local “hot spots.” The presence of continuous building frontages may contribute to “urban canyon” effects whereby CO emissions become trapped.  Adding minor roadway adjustments, including one-way tolls, urban design changes that include tree plantings, or traffic controls such as re-striping, adding turning lanes, or modifying traffic signalization can reduce CO “hot spots” and result in significant improvements.

The State Plan & Air Quality  
Attention to the maintenance and improvement of air quality is a high priority for obvious reasons. Air quality is a major quality of life issue. It significantly affects the public’s health and the health of the state’s animal and plant life. In addition, to address air quality concerns requires more than just an appreciation of atmospheric chemistry. Air quality is heavily influenced by land-use, modes of transportation, and the number of vehicle miles traveled. The land-use choices that New Jersey residents and businesses make affect air quality. Increased attention to green house gas emissions and the importance of reducing the number of Vehicle Miles Traveled (VMT’s) have combined recently to underscore the importance of these matters.  
Existing Federal requirements already acknowledge these complex connections. The three MPO’s and the NJDOT are required to interface with the NJDEP in contributing to their respective long-range transportation plans, the Transportation Improvement Plan (TIP) and the SIP.   The interface between transportation and land-use planning is essential in addressing air quality concerns. Measures implemented to reduce sprawl and facilitate movement to multi-modal transportation network that relies less heavily on automobiles can produce significant improvements to air quality. Land-use policies that promote transit-oriented development and encourage more compact mixed-use development that include pedestrian-oriented and bicycle-friendly designs, that target infill development and redevelopment and discourage development on the suburban fringe can be instrumental in improving the state’s air quality.  

The following policies are designed to change the nature of the transportation and land-use interface and thereby improve air quality by reducing the amount of pollution that stems from mobile sources. 

10.1  Statewide Coordination & Integration 

State departments and agencies and MPO’s should coordinate and integrate their respective air quality and transportation plans to meet the requirements of the Federal Clean Air Act including, but not necessarily limited to attainment of National Ambient Air Quality Standards (NAAQS). 

10.2   Regional/Interstate Coordination  
The State should undertake cooperative regulatory, land-use development and transportation programs to meet National Ambient Air Quality Standards (NAAQS) through research and cooperation with other states in the region and with appropriate Federal, interstate and other state authorities.

10.3 Coordinate & Integrate Transportation & Land-Use to Improve 

Air Quality 
State departments and agencies, regional agencies, counties and municipalities should establish and encourage plans, policies, programs and regulations that promote land-use patterns that reduce automobile dependency, encourage use of alternative modes of transportation to the automobile and reduce the number of Vehicle Miles Traveled (VMT’s) for the purposes of Air Quality improvement.   
10.4
Travel Demand Strategies

State departments and agencies, regional agencies, counties and municipalities should devise and implement a range of travel demand strategies, in addition to modifying land-use development patterns and reducing reliance on the automobile that will serve to reduce Vehicle Miles Traveled (VMT’s), e.g., car and van pooling, telecommuting.  
10.5 Radon Gas Pollution  


State departments and agencies, regional agencies, counties and


 municipalities should adhere to U.S. EPA recommendations with 
respect to radon gas  and its indoor pollution impacts encouraging home inspections to test for radon and to set a standard of no more than four pico-curies of radon per liter in the New Jersey regions affected by radon gas. 

10.6 Environmental Justice 

State departments and agencies, regional agencies, counties and 

municipalities should apply Environmental Justice principles in identifying, planning for  and acting upon Air Quality concerns 

including special attention to ameliorate  air quality public health impacts on the most vulnerable and at-risk populations and the ways that those populations may be affected by low- and moderate-income or minority household status.  
10.7   Air Quality and the Biosphere
State departments and agencies, regional agencies, counties and municipalities should promote government policies that support improvements to air quality by reducing global warming and climate change, acid rain and ozone depletion as well as other emissions that maybe shown to  produce detrimental impacts on the biosphere.  
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