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6. Air Quality  

 

Existing Conditions 

Vital to life on earth, protecting and purifying air resources should be a critical component of any 

planning document from the local to international levels.  Hence, it is essential that the Regional 

Master Plan consider air quality.  The air resources of the Highlands Region are affected by many 

sources that range from local conditions to global influences.   

 

The best available data for evaluating existing contaminant emissions in the Highlands Region was 

NJDEP’s 2002 Emissions Inventory (also referred to as the 2002 Inventory).  The 2002 Inventory 

identified existing air quality monitoring sites and sources of concern. The data collected was based 

on the nature and extent of sources of emissions and pollutants of concern. The existing conditions 

described below explain the results in comparison to the national standards for the emission 

constituents identified. 

 

Under the Federal Clean Air Act of 1970 and the Federal Clean Air Act Amendments of 1990, the 

United States Environmental Protection Agency (USEPA) is required to set National Ambient Air 

Quality Standards (NAAQS) for pollutants.  The USEPA has set NAAQS for six criteria pollutants, 

which include ozone (O3), particulate matter (PM) carbon monoxide (CO), sulfur dioxide (SO2), 

nitrogen oxides (NOx) and lead (Pb).  Of these, ozone, PM, and SO2 do not attain the NAAQS in 

New Jersey. 

 

Sources of pollution in New Jersey are from point, area, and mobile sources.  Point sources are 

stationary sources which include industrial facilities and power plants.  Area sources include 

consumer products and smaller stationary sources, such as dry cleaners.  Mobile sources consist of 

on-road sources, including cars and trucks, and non-road sources, including lawn mowers, 

construction equipment, trains and agriculture equipment.   

 

Pollutants emitted both from in-state and out of state sources diminish air quality.  Ozone and the 

pollutants that form ozone (especially NOx) can be transported over long distances, following the 

pattern of the prevailing winds in the United States.  The entire State, thus all seven counties that are 
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part of the Highlands Region, is classified as non-attainment for the 8-hour ozone NAAQS.  

Thirteen counties in the State are in non-attainment for fine particulate matter with a diameter of 

less than 2.5 microns (PM2.5) standard.  Bergen, Passaic, Morris, and Somerset counties in the 

Highlands Region are designated non-attainment for the PM2.5 standard based on impacts to other 

counties with non-attainment monitors.  Currently there is one area in the State, a portion of Warren 

County, in non-attainment for SO2 based on predicted effects of two power plants in Pennsylvania.  

 

Ozone - Ozone occurs naturally in the upper regions of the atmosphere and is critical to shielding 

the earth from harmful ultraviolet radiation. However, in the lower atmosphere where the breathing 

air lies, ozone is a harmful air pollutant, contributing to the formation of smog. Ground- level ozone 

is formed when pollutants such as volatile organic compounds (VOCs) and NOx emitted by 

automobiles and industrial facilities, chemical solvents and other sources react in the presence of 

sunlight.  The USEPA has designated two non-attainment areas for ozone in New Jersey under the 

8-hour ozone standard.  One of these is the Northern New Jersey-New York-Connecticut Non-

attainment Area which contains the seven counties of the Highlands Region.  

 

Particulate Matter - PM2.5 is a mixture of fine liquid and solid particles such as dust, smoke, mist, 

fumes, or soot that pollutes the air and water, causing serious health problems.  Major contributors 

of particulates from in-state sources include diesel exhaust from on-road vehicles and wood smoke. 

The 2002 Inventory indicates that Highlands area sources contributed the greatest amount of PM2.5 

emissions in the Region. 

 

The USEPA has designated two non-attainment areas for PM2.5 in New Jersey.  They are the New 

York-New Jersey-Long Island-Connecticut Non-attainment Area and the Pennsylvania-New Jersey-

Delaware Non-attainment Area.  Bergen, Passaic, Morris, and Somerset counties within the 

Highlands Region are designated non-attainment for PM2.5, while Sussex, Warren, and Hunterdon 

counties in the Highlands Region are in attainment for PM2.5. 
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Sulfur Dioxide - SO2 gases are formed when coal and oil fuel containing sulfur is burned. Metal 

smelting and other industrial processes can also emit SO2. SO2 emissions from upwind power plants 

can be transformed into particulate matter and accounts for about half  of  the fine particulates in 

New Jersey’s air.  High concentrations of  SO2 can result in temporary breathing impairment for 

asthmatic children and adults who are active outdoors.  The 2002 Inventory indicates that point 

sources (65%) are the significant source of  SO2 in New Jersey.  Within the Highlands Region, only 

the municipalities of  Belvidere, Harmony, Oxford, White, and portions of  Liberty Township in 

Warren County are non-attainment for SO2, such being associated with emissions from two power 

plants located in Pennsylvania. 

 

SO2, along with NOx, is a major precursor to acidic deposition (acid rain) in the State’s waters and 

soils causing among other things, acidic pH levels in surface water bodies.  Long term series data on 

acidity and nutrients in precipitation for New Jersey based on the national long term monitoring 

station in Milford, Pennsylvania show evidence of modest improvement. However, additional 

improvement in the reduction of SO2 and NOx will be required to permit soil stability and healthy 

forest populations. 

 

Other Air Quality Concerns - Several other air quality factors that have been evaluated in the 

Highlands Region and should be monitored and managed over time include air toxics, haze, and 

emissions associated with electric generation facilities. 

 

Air toxics come from a wide variety of sources, including industrial facilities, utilities, commercial 

businesses, residential activities, on-road mobile sources, and non-road mobile sources.  Data on 

point source releases of air toxics in 2004 was obtained from the Release and Pollution Prevention 

database.  The database indicated that 48 facilities reported releases in 2004 in the Highlands Region.  

Five of these facilities release more that 10,000 pounds per year of air toxics (all chemicals 

combined), which account for 82% of the point source releases in the Highlands Region. 

 

Haze consists of air pollutants from a variety of natural and manmade sources including windblown 

dust and soot from wildfires, fireplaces, motor vehicles, electric utility and industrial fuel burning, 
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and manufacturing operations.  Due to the scenic nature of the Highlands Region, it is important to 

protect visibility and reduce air pollutants that contribute to regional haze. 

 

Electric generation in the Highlands Region itself is not a major contributor to the NAAQS air 

quality exceedances within New Jersey. Power plants located outside the state have a greater impact 

on air quality in the Highlands and in New Jersey. 

 

Air Quality Trends in the Highlands - NJDEP currently operates four permanent air-monitoring 

sites in the Highlands Region. The parameters and locations are indicated below. (See map entitled 

Highlands Region Air Monitoring Sites and table entitled Highlands Region Air Monitoring Sites and 

Parameters).  

 

In general, the air monitoring conducted in the Highlands shows lower levels of pollution than are 

recorded in more urbanized parts of the state.  However, there are still air quality issues in the area 

that must be addressed.  Some of these, such as ozone and PM 2.5 pollution, are primarily the result 

of pollution that is transported into the area on prevailing winds, and much of it originates out of 

state.  Other problems are related to specific sources, some in New Jersey and some in other states 

as well.  Like all of the ozone monitoring sites in New Jersey, the sites in Chester Borough and 

Ramapo regularly record exceedances of the health standard for ozone during the summer months.  

 

Air Quality Conformity Analysis - Automobiles in New Jersey contribute 40 percent of the pollution 

that diminishes air quality and more than 80 percent of the airborne carcinogens. For that reason, 

reducing air pollution from automobiles is vital to clean air. The Air Quality Conformity Analysis for 

the Highlands Region documents the base year 2002 traffic pattern and system status in terms of air 

quality using a model developed specifically for the Highlands Region.   

 

Since air pollution levels persistently exceed the national ambient air quality standards, the seven 

counties included in the Highlands Region are currently non-attainment areas.  In a process known 

as air quality conformity, areas that fail to meet air quality standards must ensure that new 

transportation plans and projects do not further contribute to air quality degradation.    
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The vehicle emissions factors were developed using the assumptions and input data consistent with 

the one used for the 2002 Baseline Interim PM2.5 Emissions Project, which was recently completed 

for the North Jersey Transportation Planning Authority’s (NJTPA) 2007 Conformity Analysis for 

the North Jersey Region.  The majority of input data for this project was provided by NJDOT and 

NJDEP, such as: 

• Temperature and Humidity Data 

• Vehicle Type Mix 

• Inspection and Maintenance Program 

• Vehicle Registration Distribution 

• Diesel Fraction 

 

Expressed in tons per year, it is estimated that the vehicles traveling within the Highlands Region 

based on 2002 population values emit on an annual basis: 178,000 tons of CO, 8,000 tons of VOC, 

18,900 tons of NOx and 210 tons of PM2.5. 

 

Goals and Requirements of the Highlands Act 

The Highlands Act recognizes that the Highlands Region includes “exceptional natural resources 

such as clean air” (Section 2) and mandates that the Regional Master Plan include a resource 

assessment which determines the amount and type of human development and activity which the 

ecosystem of the Highlands Region can sustain while still maintaining the overall ecological values, 

including air quality,  in order to protect and enhance the ecological integrity of the Highlands 

Region (Section 11.a.1(a)).  

 

The Highlands Plan Approach 

The Highlands Council worked closely with the NJDEP to evaluate the air resources of the 

Highlands Region. The air quality resource evaluation was coupled with the Highlands Sub-Area 

Baseline Transportation model to further evaluate air conformity due to vehicular emissions. The 

findings reveal the interconnectedness of air quality conditions at local, regional, interstate, and 

global levels. The Regional Master Plan needs to establish policy initiatives for the protection and 

enhancement of air quality resources for the Highlands Region that consider the interplay at each of 

these.  
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GLOSSARY 

[These terms will be in the glossary at the back of the Regional Master Plan but are included here for 

convenience of Members during the review of this draft section]. 

Acid rain - Air pollution produced when acid chemicals are incorporated into rain, snow, fog or 
mist. The "acid" in acid rain comes from sulfur oxides and nitrogen oxides, products of burning coal 
and other fuels and from certain industrial processes. The sulfur oxides and nitrogen oxides are 
related to two strong acids: sulfuric acid and nitric acid. When sulfur dioxide and nitrogen oxides are 
released from power plants and other sources, winds blow them far from their source.  
 
Air Toxic - Any air pollutant for which a national ambient air quality standard (NAAQS) does not 
exist (i.e. excluding ozone, carbon monoxide, PM-10, sulfur dioxide, nitrogen oxide) that may 
reasonably be anticipated to cause cancer; respiratory, cardiovascular, or developmental effects; 
reproductive dysfunctions, neurological disorders, heritable gene mutations, or other serious or 
irreversible chronic or acute health effects in humans.  
 
Carbon monoxide (CO) - A colorless, odorless, poisonous gas, produced by incomplete burning 
of carbon-based fuels. including gasoline, oil and wood. Carbon monoxide is also produced from 
incomplete combustion of many natural and synthetic products. For instance, cigarette smoke 
contains carbon monoxide.  
 
Hazardous air pollutants - chemicals that cause serious health and environmental effects. Health 
effects include cancer, birth defects, nervous system problems and death due to massive accidental 
releases such as occurred at the pesticide plant in Bhopal, India. Hazardous air pollutants are 
released by sources such as chemical plants, dry cleaners, printing plants, and motor vehicles (cars, 
trucks, buses, etc.)  
 
Mobile sources - moving objects that release pollution; mobile sources include cars, trucks, buses, 
planes, trains, motorcycles and gasoline-powered lawn mowers. Mobile sources are divided into two 
groups: road vehicles, which include cars, trucks and buses, and non-road vehicles, which include 
trains, planes and lawn mowers.  
 
Nitrogen oxides (NOx) - a criteria air pollutant. Nitrogen oxides are produced from burning fuels, 
including gasoline and coal. Nitrogen oxides are smog formers, which react with volatile organic 
compounds to form smog. Nitrogen oxides are also major components of acid rain.  
 
Nonattainment area - a geographic area in which the level of a criteria air pollutant is higher than 
the level allowed by the federal standards. A single geographic area may have acceptable levels of 
one criteria air pollutant but unacceptable levels of one or more other criteria air pollutants; thus, an 
area can be both attainment and nonattainment at the same time. It has been estimated that 60% of 
Americans live in nonattainment areas.  
 
Ozone - a gas which is a variety of oxygen. The oxygen gas found in the air consists of two oxygen 
atoms stuck together; this is molecular oxygen. Ozone consists of three oxygen atoms stuck together 
into an ozone molecule. Ozone occurs in nature; it produces the sharp smell you notice near a 
lightning strike. High concentrations of ozone gas are found in a layer of the atmosphere -- the 
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stratosphere -- high above the Earth. Stratospheric ozone shields the Earth against harmful rays 
from the sun, particularly ultraviolet B. Smog’s main component is ozone; this ground-level ozone is 
a product of reactions among chemicals produced by burning coal, gasoline and other fuels, and 
chemicals found in products including solvents, paints, hairsprays, etc.  
 
Particulate matter - a criteria air pollutant. Particulate matter includes dust, soot and other tiny bits 
of solid materials that are released into and move around in the air. Particulates are produced by 
many sources, including burning of diesel fuels by trucks and buses, incineration of garbage, mixing 
and application of fertilizers and pesticides, road construction, industrial processes such as steel 
making, mining operations, agricultural burning (field and slash burning), and operation of fireplaces 
and woodstoves. Particulate pollution can cause eye, nose and throat irritation and other health 
problems.  
 
Smog - a mixture of pollutants, principally ground-level ozone, produced by chemical reactions in 
the air involving smog-forming chemicals. A major portion of smog-formers come from burning of 
petroleum-based fuels such as gasoline. Other smog-formers, volatile organic compounds, are found 
in products such as paints and solvents.  
 
Source - any place or object from which pollutants are released. A source can be a power plant, 
factory, dry cleaning business, gas station or farm. Cars, trucks and other motor vehicles are sources, 
and consumer products and machines used in industry can be sources too. Sources that stay in one 
place are referred to as stationary sources; sources that move around, such as cars or planes, are 
called mobile sources.  
 
State Implementation Plan (SIP) - a detailed description of the programs a state will use to carry 
out its responsibilities under the Clean Air Act. State implementation plans are collections of the 
regulations used by a state to reduce air pollution. The Clean Air Act requires that EPA approve 
each state implementation plan. Members of the public are given opportunities to participate in 
review and approval of state implementation plans.  
 
Stationary source - a place or object from which pollutants are released and which does not move 
around. Stationary sources include power plants, gas stations, incinerators, houses etc.  
 
Sulfur dioxide - a criteria air pollutant. Sulfur dioxide is a gas produced by burning coal, most 
notably in power plants. Some industrial processes, such as production of paper and smelting of 
metals, produce sulfur dioxide. Sulfur dioxide is closely related to sulfuric acid, a strong acid. Sulfur 
dioxide plays an important role in the production of acid rain.  
 
Volatile organic compounds (VOCs) - Organic chemicals all contain the element carbon (C); 
organic chemicals are the basic chemicals found in living things and in products derived from living 
things, such as coal, petroleum and refined petroleum products. Many of the organic chemicals we 
use do not occur in Nature, but were synthesized by chemists in laboratories.  
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