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EXECUTIVE SUMMARY

This report summarizes the New Jersey Department of Environmental Protection (NJDEP) air quality
monitoring data for 2017, collected from NJDEP’s extensive air monitoring network. The state of New
Jersey has been monitoring air quality since 1965. During that time pollution levels have improved
significantly, as a result of state, regional and national air pollution reduction efforts.

The chapter on the Air Quality Index (AQI), a national air quality rating system based on the National
Ambient Air Quality Standards (NAAQS), describes the overall quality of New Jersey’s air in 2017, and lists
the days on which the AQI was over 100 (and NAAQS were exceeded). Nineteen days were classified as
“Unhealthy for Sensitive Groups” in 2017, because their numerical AQI ratings were greater than 100. No
days were classified as “Unhealthy” (AQI ratings greater than 150).

This report also includes detailed chapters for ozone, sulfur dioxide, nitrogen dioxide, particulate matter,
and carbon monoxide. These are the criteria pollutants, those for which NAAQS have been set. Other
information collected at our air monitoring stations includes meteorology, air toxics, and particulate species.

Figures 1-1 through 1-5 below illustrate the downward trends in concentrations of criteria pollutants in New
Jersey over the past few decades.

New Jersey is getting close to meeting the ozone NAAQS, and will continue to implement emission control
strategies while pursuing emissions reductions, including in upwind states that affect New Jersey’s air.
Because ozone is formed in the presence of sunlight and high temperatures, it can reach significant levels
in the summer months. It also has been found to have serious health effects at lower levels than previously
thought. In response, the United States Environmental Protection Agency (USEPA) periodically revises
and lowers the NAAQS. USEPA lowered the ozone standard to 0.070 ppm in 2015.

The sharp increase and subsequent decrease in sulfur dioxide (SOz2) concentrations in New Jersey shown
in Figure 1-2 are attributable to a coal-burning facility across the Delaware River in Pennsylvania. NJDEP
established the Columbia Wildlife Management Area monitoring station in 2010 to determine the facility’s
impact on New Jersey’s air quality. Exceedances of the SO2 NAAQS were recorded that same year. Since
the plant ceased operations under a court agreement, SO: levels in New Jersey have again achieved the
standard.

Nitrogen dioxide (NO3) is a reactive gas emitted primarily from motor vehicles. It is known to cause serious
health problems, especially for sensitive individuals such as children, the elderly, and people with asthma.
New Jersey has long been in compliance with the NAAQS for NO2.

Particulate air pollution less than 2.5 micrometers in diameter is referred to as fine particulate or PMzs.
These small particles can be inhaled deep into the lungs, and are known to have a greater impact on public
health than larger particles, which were the focus of previous ambient air quality standards. Monitoring
data in New Jersey shows a steady decline in PMzs levels that are now in compliance with the NAAQS.

Outdoor concentrations of carbon monoxide can affect people with cardiovascular problems. Levels in
New Jersey have been below the NAAQS for over twenty years.
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Figure 1-1
Ozone Design Value* Trend in New Jersey, 1997-2017
*3-Year Average of 4th-Highest Daily Maximum 8-Hour Average Concentrations
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Figure 1-2
Sulfur Dioxide (SO.) Design Value* Trend in New Jersey, 2000-2017
*3-Year Average of the 99th-Percentile of Daily Maximum 1-Hour Average Concentrations
in Parts per Million (ppm)
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Figure 1-3
Nitrogen Dioxide (NO:) Design Value* Trend in New Jersey, 2000-2017
*3-Year Average of the 98th Percentile Daily Maximum 1-Hour Average Concentration
in Parts per Million (ppm)
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Figure 1-4
Fine Particulate (PM.;s) 24-Hour Design Value* Trend in New Jersey, 2001-2017
*3-Year Average of the 98th-Percentile 24-Hour Average Concentrations
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Figure 1-5
Carbon Monoxide (CO) Design Value* Trend in New Jersey, 1990-2017
*2nd-Highest 8-Hour Average Concentration
in Parts per Million (ppm)
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2017 Air Monitoring Network

NETWORK DESCRIPTION

In 2017, the New Jersey Department of Environmental Protection (NJDEP) Bureau of Air Monitoring
(BAM) operated 33 ambient air monitoring stations. The monitoring stations vary in the number and type
of monitors operating at each site. New Jersey’s air monitoring program is primarily focused on the
measurement of pollutants for which National Ambient Air Quality Standards (NAAQS) have been
established, also known as criteria pollutants. Criteria pollutant monitoring is regulated by the United
States Environmental Protection Agency (USEPA), which prescribes the design and siting of the
monitoring networks, the acceptable monitoring methods, and the minimum quality assurance activities.
Only data which meet USEPA requirements can be used to determine compliance with the NAAQS.
There are six criteria air pollutants: carbon monoxide (CO), lead (Pb), nitrogen dioxide (NO3), ozone (O3),
sulfur dioxide (SO2), and particulate matter (PM). Because particulate matter encompasses such a wide
range of contaminants, there are separate NAAQS for two different size fractions of particles. There are
NAAQS for fine particles, less than 2.5 microns in size, also referred to as PMzs (1 micron = one millionth
of a meter), and another NAAQS for inhalable particles, less than 10 microns in size, referred to as PMio.

Figure 2-1

In New Jersey, Oz, CO, NO2, and SO2 are measured
Ramapo Air Monitoring Station

using USEPA-approved real-time monitoring
methods, and data for these pollutants are
continuously transmitted to a central data acquisition
system. Once an hour, the Bureau of Air Monitoring
posts this air quality data to its website
(www.njaginow.net) and to the USEPA’s Air Now
website (www.airnow.gov). Data is subsequently
reviewed and certified, and is available from USEPA’s
Air Quality Database at https://www.epa.gov/outdoor-

air-quality-data.

PMzs is measured with both 24-hour filter-based
samplers and real-time continuous monitors. Filters
must be installed and removed manually, and brought
to the BAM lab to be weighed and analyzed. A filter-
based sampler is also used to determine lead, PMuo,
and PMcoarse concentrations (PM larger than 2.5
microns and smaller than 10 microns).
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In addition to monitoring criteria pollutants, the NJDEP also measures “non-criteria pollutants,” or pollutants
that do not have health-based National Ambient Air Quality Standards. Certain non-criteria pollutants are
grouped together by their purpose or collection method. USEPA’s Photochemical Assessment Monitoring
Station (PAMS) program, for example, measures non-criteria pollutants that are important in the formation
of ozone. Since most ozone is not directly emitted from sources but forms in the atmosphere when volatile
organic compounds and oxides of nitrogen react in the presence of sunlight, it is important to know the
levels of these “precursor” pollutants.

Other non-criteria pollutants monitored by BAM include some that are commonly emitted by motor
vehicles and other combustion sources: Benzene, toluene, ethylbenzene, ortho-xylene, meta-xylene,
para-xylene (measured with a “BTEX” analyzer), and black carbon (measured with an aethalometer).

Five sites in the monitoring network collect samples of PMzs that are analyzed to determine the chemical
makeup of the particles. These are part of USEPA’s Chemical Speciation Network (CSN). This data is
used in helping to identify the primary sources of particles, and in assessing potential health effects.

Volatile organic compounds (VOCs) are collected and

analyzed at four monitoring sites. These non-criteria
pollutants are classified as “air toxics,” pollutants that have
potential health effects but for which NAAQS have not been

established. They can be carcinogenic or have other serious
health effects, and are very diverse in their chemical
composition.

Figure 2-2
USEPA-Approved PM.s Sampler
in Jersey City

Two sites, Cattus Island and Washington Crossing, are part
of the National Atmospheric Deposition Network. BAM
staff collect the samples and ship them to a national
laboratory for analysis of acids, nutrients, and base cations
in precipitation.

A number of sites within the air monitoring network also
take measurements of meteorological parameters, such as
temperature, relative humidity, barometric pressure, wind
speed, wind direction, precipitation, and solar radiation.

Figure 2-1 shows the seasonal ozone monitoring station at
Ramapo Mountain State Forest in Passaic County. Figure
2-2 shows a USEPA-approved manual PM2s sampler
located at the Jersey City Firehouse on Newark Avenue.

The locations of all the monitoring stations that operated in
2017 are shown on the map in Figure 2-3. Table 2-1 lists
the parameters that were measured at each site. More
details about the monitoring stations can be found in
Appendix A.
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Figure 2-3
New Jersey Air Monitoring Sites in 2017
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Table 2-1
2017 New Jersey Air Monitoring Network Summary
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CHANGES TO THE NETWORK IN 2017

The only change to New Jersey’s monitoring network in 2017 was the shutdown of the Gibbstown station
in August because of construction activity at the site. The filter-based PM2.s sampler was relocated to the
Clarksboro monitoring station.

Table 2-2
2016 Network Changes (by Date)

Monitoring Site Parameter(s) Action Date
Clarksboro PM.s FRM Moved from Gibbstown 8/8/2017
Gibbstown PM.s FRM Site shut down 8/8/2017

PM:zs FRM is a federal reference method filter-based manual sampler for measuring 24-hour samples of
inhalable particulate.
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WHAT IS THE AIR QUALITY INDEX (AQI)?

The Air Quality Index (AQI) is a national air quality rating system based on the National Ambient Air Quality
Standards (NAAQS). An index value of 100 is equal to the primary, or health-based, NAAQS for each
pollutant. This allows for a comparison of each of the pollutants used in the AQIl. These pollutants are
ozone, particulate matter, carbon monoxide, sulfur dioxide, and nitrogen dioxide. Although air
concentrations of pollutants have been dropping over the past few years, the U.S. Environmental Protection
Agency (USEPA) periodically reviews the NAAQS to make sure that they are protective of public health,
and adjusts them accordingly in response to new research. The latest NAAQS revision, for ozone, occurred
in October 2015.

Every morning an air pollution forecast for the current and following day is prepared by the New Jersey
Department of Environmental Protection (NJDEP) using the AQI format. The forecast is provided to USEPA
and is disseminated through the Enviroflash system to subscribers who sign up to receive air quality
forecast and alert emails or texts (www.enviroflash.info). Anyone can view the forecast and current air
quality conditions at USEPA’s AirNow website (www.airnow.gov) or at NJDEP’s air monitoring webpage
(www.nhjaginow.net/).

In an effort to make the AQI easier to understand, a color code and descriptive interpretation are assigned
to the numerical ratings (see Table 3-1). Table 3-2 contains suggested actions to take to protect public
health for different AQI levels. For more information on the AQI, visit EPA’s web site at www.airnow.gov.

Table 3-1
Air Quality Index Levels and Associated Health Impacts

AQI Level of Numerical Meanin Color
Health Concern Value 9 Code

- 010 50 Air quality is considered satisfactory, and air pollution poses little or no -
risk.

Air quality is acceptable; however, for some pollutants there may be a
Moderate 51to 100 | moderate health concern for a very small number of people who are Yellow
unusually sensitive to air pollution.

Members of sensitive groups may experience health effects. The general

10110150 | ) ihiic is not likely to be affected.

Everyone may begin to experience health effects; members of sensitive

? g Red
groups may experience more serious health effects.

Unhealthy 151 to 200

Health warnings of emergency conditions. The entire population is more

AETRYAST L RGN 201 to 300 likely to be affected.

Purple

Hazardous 301 to 500 | Health alert: everyone may experience more serious health effects. Maroon
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Table 3-2
AQI Suggested Actions to Protect Health

Air Quality Index

AQI Value Actions to Protect Your Health
Level

None

Unusually sensitive individuals should consider limiting prolonged outdoor
exertion.

Moderate
(51-100)

Unhealthy for
Sensitive Groups
(101-150)

Children, active adults, and people with respiratory disease such as asthma
should limit prolonged outdoor exertion.

Children, active adults, and people with respiratory disease such as asthma
should avoid prolonged outdoor exertion: Everyone else should limit prolonged
outdoor exertion.

Unhealthy
(151-200)

Very Unhealthy
(201-300)

Children, active adults, and people with respiratory disease such as asthma
should avoid outdoor exertion. Everyone else should limit outdoor exertion.

Hazardous

(301-500) Everyone should avoid all physical activity outdoors.

Table 3-3 shows the pollutant-specific ranges for the AQI categories. These are set according to the
corresponding NAAQS.

Table 3-3
AQI Pollutant-Specific Ranges

O3 PM2 5 cO SO, NO>
AQI
Category Level (ppm) (Hg/m3) (ppm) (ppm) (ppm)
8-hour 24-hour 8-hour 1-hour 1-hour
- 0-50 0.000-0.054 0.0-12.0 0.0-4.4 0-0.035 0-0.053
Moderate 51-100 | 0.055-0.070 | 12.1-35.4 45-9.4 | 0.036-0.075 | 0.054-0.100
101-150 | 0.071-0.085 35.5-55.4 9.5-12.4 | 0.076-0.185 | 0.101- 0.360
Unhealthy 151- 200 | 0.086-0.105 | 55.5-150.4 | 12.5-15.4 | 0.186-0.304 | 0.361-0.649
e 201-300 | 0.106-0.200 | 150.5-250.4 | 15.5-30.4 | 0.305-0.604 | 0.605-1.249
Unhealthy
Hazardous 301-500 >0.200 250.5-500.4 §8054 0.605-1.004 | 1.250-2.049

Pollutants:

Oz - Ozone
PMgz.s — Fine particulate matter
CO - Carbon monoxide

SOz — Sulfur dioxide
NO:z — Nitrogen dioxide

Air Quality Index
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On days when the air quality is expected to reach the “Unhealthy for Sensitive Groups” range or above,
cautionary statements similar to those in Tables 3-1 and 3-2 are provided as part of the forecast. These air
quality alerts are issued through Enviroflash emails, are displayed on the AirNow and NJDEP air monitoring
websites, and can also be viewed on the National Weather Service page for the Philadelphia/Mount Holly
area (http://airquality.weather.gov/). Maps, charts, site photos, and other air quality information are also
available on the NJDEP air monitoring web site, as shown in Figure 3-1 below.

Figure 3-1
Examples of Information Available on NJDEP’s Air Monitoring Website
WwWw.hjaginow.net
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Figure 3-1 (continued)
Examples of Information Available on NJDEP’s Air Monitoring Website
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2017 AQl SUMMARY

Not all of New Jersey’s monitoring sites have 365 days of reported air quality index values. Certain ozone
monitors only operate during “ozone season,” from March through October. Also, not all monitoring sites
measure all pollutants. Table 3-4 shows which pollutants are used to determine the daily AQI at different
monitoring stations.

Table 3-4
Pollutants Monitored at Each Air Quality Index Monitoring Site
in New Jersey in 2017

Monitoring Site Ozone Particulate Carbo_n S_ulf_ur Ni_trogen
Matter Monoxide | Dioxide | Dioxide

1 | Ancora State Hospital v (s)
2 | Bayonne \ \ \
3 | Brigantine \ \ \
4 | Camden Spruce St. \ \ \ \ \
5 | Chester \ \ \
6 | Clarksboro v (s)
7 | Colliers Mills v (s)
8 | Columbia WMA V v V V
9 | Elizabeth v v
10 | Elizabeth Lab v V V V
11 | Flemington \ V
12 | Fort Lee Near Road V \/ \/
13 | Jersey City \ \ \
14 | Jersey City Firehouse \
15 | Leonia v (s)
16 | Millville V v V
17 | Monmouth University V (s)
18 | Newark Firehouse V V \/ \/ \/
19 | Rahway \
20 | Ramapo v (s)
21 | Rider University \ V
22 | Rutgers University \ V \

(s) — Seasonal operation only (March 1 through October 31)
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A summary of the AQI ratings for New Jersey in 2017 is presented in the pie chart in Figure 3-2 below. In
2017, there were 143 “Good” days, 203 were “Moderate,” and 19 were rated “Unhealthy for Sensitive
Groups.” There were no days rated “Unhealthy” or “Very Unhealthy.” This indicates that air quality in New
Jersey is mostly good or moderate, but that air pollution was still bad enough in 2017 to adversely affect
sensitive people about 5% of the time. However, this is an improvement from the previous year, when 26
days were unhealthy for sensitive groups and there were two “Unhealthy” days.

Figure 3-2
2017 Air Quality Summary by Days

Unhealthy for
Sensitive
Groups (19)

Moderate
(203)

Table 5 lists the dates when the AQI reached the “Unhealthy for Sensitive Groups” threshold at any
monitoring location, and shows the responsible pollutants and their concentrations. Fourteen out of the
nineteen “USG” days are the result of high ozone levels during warm-weather periods.

Air Quality Index 3-6 2017 NJ Air Quality Report



Table 3-5
AQI “Unhealthy” or “USG” Days in New Jersey During 2017

Concen- AQI AQI
Day Date Monitor Location Pollutant tration Units | Rating Value
1/28/17 Camden Spruce St. PMzs 36.2 ug/m? UsG 103
2/1/17 Camden Spruce St. PMzs 37.7 ug/m? UsG 106
3/9/17 Camden Spruce St. PMzs 40.6 ug/m? UsG 114
Chester O3 0.075 ppm UsG 115
Flemington O3 0.077 ppm UsG 122
4 4111 Ramapo O3 0.074 ppm UsG 112
Rutgers University O3 0.071 ppm UsG 101
Washington Crossing* O3 0.071 ppm UsG 101
Camden Spruce St. O3 0.077 ppm UsG 122
Chester O3 0.072 ppm UsG 105
Clarksboro O3 0.071 ppm UsG 101
Columbia O3 0.071 ppm UsG 101
5 5/17/17 Flemington Os 0.072 ppm USG 105
Leonia O3 0.074 ppm UsG 112
Rider University O3 0.077 ppm UsG 122
Rutgers University O3 0.080 ppm UsG 133
Washington Crossing* O3 0.073 ppm UsG 108
Camden Spruce St. O3 0.083 ppm UsG 143
Clarksboro O3 0.076 ppm UsG 119
Flemington Os 0.072 ppm USG 105
6 5/18/17 Leonia Os 0.074 ppm USG 112
Rider University O3 0.080 ppm UsG 133
Rutgers University O3 0.075 ppm UsG 115
Washington Crossing* O3 0.071 ppm UsG 101
Camden Spruce St. O3 0.076 ppm UsG 119
7 6/10/17 -
Leonia O3 0.074 ppm USG 112
8 6/11/17 Camden Spruce St. O3 0.071 ppm UsG 101
Bayonne O3 0.074 ppm UsG 112
Camden Spruce St. Os 0.074 ppm UsG 112
Chester Os 0.072 ppm UsG 105
Clarksboro O3 0.073 ppm UsG 108
Colliers Mills Os 0.080 ppm UsG 133
9 6/12/17 -
Flemington Os 0.073 ppm USG 108
Leonia Os 0.082 ppm UsG 140
Monmouth University Os 0.071 ppm UsG 101
Newark Firehouse Os 0.071 ppm UsG 101
Rutgers University O3 0.072 ppm UsG 105

Continued on next page.
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Table 3-5 (continued)
AQI “Unhealthy” or “USG” Days in New Jersey During 2017

Concen- AQI AQI
Day Date Monitor Location Pollutant tration Units | Rating Value
Ancora O3 0.071 ppm UsG 101
Camden Spruce St. O3 0.079 ppm UsG 129
10| &13117 | Clarksboro Os 0078 | ppm | USG | 126
Colliers Mills O3 0.079 ppm UsG 129
Leonia O3 0.074 ppm UsG 112
Camden Spruce St. O3 0.076 ppm UsG 119
Leonia O3 0.071 ppm UsG 101
1 6/22/17 Rider University O3 0.076 ppm UsG 119
Rutgers University O3 0.076 ppm UsG 119
Washington Crossing* O3 0.071 ppm UsG 101
12 6/30/17 Leonia O3 0.079 ppm UsG 129
Camden Spruce St. O3 0.072 ppm UsG 105
13 7/19/17 Clarksboro O3 0.076 ppm UsG 119
Colliers Mills O3 0.074 ppm UsG 112
Ancora O3 0.073 ppm UsG 108
14 7/20/17 Clarksboro O3 0.071 ppm UsG 101
Colliers Mills O3 0.077 ppm UsG 122
Bayonne O3 0.075 ppm USG 115
15 7122117
Camden Spruce St. O3 0.076 ppm UsG 119
16 8/1/17 Bayonne O3 0.072 ppm UsG 105
17 9/24/17 Rutgers University Os 0.078 ppm UsG 126
18 12/4/17 Elizabeth Lab PMz.s 35.6 pg/m?3 USG 101
19 12/10/127 | Camden Spruce St. PMzs 44.2 ug/ms UsG 122
Rating
USG — Unhealthy for sensitive groups
Pollutants Units
PMz.s — Fine particulate matter pg/m3 — micrograms per cubic meter
O3— Ozone ppm — parts per million

* Washington Crossing air monitoring station is operated by USEPA. The site’s data is included in
determining exceedances in New Jersey.
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Figure 3-3 shows the distribution of AQI days since 2000. It should be noted that AQI ranges change
whenever a NAAQS is revised (so far, always to be more stringent) for a specific pollutant. So even though
improvement in AQI days appears to be somewhat erratic, to see how things really have improved, refer to
the concentration trend graphs in the individual criteria pollutant reports.

Of all the criteria pollutants, ozone is predominantly responsible for AQI days above the moderate range in
New Jersey.

Figure 3-3
Number of Days in Each AQI Category Since 2000
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.\ 2017 Ozone Summary

New Jersey Department of Environmental Protection

SOURCES

Ozone (Og3) is a gas consisting of three oxygen atoms. It occurs naturally in the upper atmosphere
(stratospheric ozone) where it protects us from harmful ultraviolet rays (see Figure 4-1). However, at
ground-level (tropospheric ozone), it is considered an air pollutant and can have serious adverse health
effects. Ground-level ozone is created when nitrogen oxides (NOx) and volatile organic compounds (VOCSs)
react in the presence of sunlight (see Figure 4-2). NOx is primarily emitted by motor vehicles, power plants,
and other sources of combustion. VOCs are emitted from sources such as motor vehicles, chemical plants,
factories, consumer and commercial products, and even natural sources such as trees. The pollutants that
form ozone, referred to as “precursor” pollutants, and ozone itself can also be transported into an area from
sources hundreds of miles upwind.

Since ground-level ozone needs sunlight to form, it is mainly a problem in the daytime during the summer
months. The U.S. Environmental Protection Agency (USEPA) requires New Jersey to monitor ozone from
March 15t to October 31%, the so-called “ozone season.” Weather patterns have a significant effect on
ozone formation, and hot dry summers will result in more ozone than cool wet ones. For a more complete
explanation of the difference between ozone in the upper and lower atmosphere, see the USEPA
publication, “Good Up High, Bad Nearby — What is Ozone?”

Figure 4-1. Good and Bad Ozone

OZONE IS GOOD UP HERE...MANY POPULAR CONSUMER PRODUCTS LIKE AIR CONDITIONERS
AND REFRIGERATORS INVOLVE CFCS OR HALONS DURING EITHER MANUFACTURING OR USE.
OVER TIME, THESE CHEMICALS DAMAGE THE EARTH'S PROTECTIVE OZONE LAYER.

OZONE IS BAD DOWN HERE... CARS, TRUCKS, POWER PLANTS AND FACTORIES ALL EMIT AIR
POLLUTION THAT FORMS GROUND-LEVEL OZONE, A PRIMARY COMPONENT OF SMOG.
Source: USEPA AirNow
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Figure 4-2
Ozone Formation

NOx + VOC + Heat & Sunlight = Ozone

Ground-level or “bad” ozone is not emitted directly

into the air, but is created by chemical reactions

P da®

Emissions from

between NOx and VOCs in the presence

of heat & sunlight.

industrial facilities and electric
utilities, motor vehicle exhaust,

gasoline vapors,and chemical solvents are

some of the major sources of oxides of nitrogen
(NOx) and volatile organic compounds (VOC).

Source: USEPA. https://airnow.gov/index.cfm?action=aqibasics.ozone

HEALTH AND ENVIRONMENTAL EFFECTS

Ozone can irritate the entire respiratory tract. Repeated exposure to ozone pollution may cause permanent
damage to the lungs. Even when ozone is present at low levels, inhaling it can trigger a variety of health
problems including chest pains, coughing, nausea, throat irritation, and congestion. Ozone also can
aggravate other medical conditions such as bronchitis, heart disease, emphysema, and asthma, and can
reduce lung capacity. People with pre-existing respiratory ailments are especially prone to the effects of
ozone. For example, asthmatics affected by ozone may have more frequent or severe attacks during
periods when ozone levels are high. Children are at special risk for ozone-related problems. They breathe
more air per pound of body weight than adults, and ozone can impact the development of their immature
respiratory systems. They tend to be active outdoors during the summer when ozone levels are at their
highest. Anyone who spends time outdoors in the summer can be affected, and studies have shown that
even healthy adults can experience difficulty in breathing when exposed to ozone. Anyone engaged in
strenuous outdoor activities, such as jogging, should limit activity to the early morning or late evening hours
on days when ozone levels are expected to be high.
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Ground-level ozone damages plant life and is responsible for
500 million dollars in reduced crop production in the United
States each year. It interferes with the ability of plants to
produce and store food, making them more susceptible to
harsh weather, disease, insects, and other pollutants. It
damages the foliage of trees and other plants, sometimes
marring the landscape of cities, national parks and forests, and
recreation areas. The black areas on the tulip poplar leaf
shown in Figure 4-3 are damage caused by exposure to
ground-level ozone.

Figure 4-3
Leaf Damage Caused by Ozone

AMBIENT AIR QUALITY STANDARDS

National and state air quality standards for ground-level 0zone  nups:imww.epa.govisitesiproductionffilesistylesflarge/p
were first promulgated in 1971. There are both primary  ublic/2015-06/tulippoplarleafdamage.jpg

standards, which are set to provide public health protection

(including protecting the health of sensitive populations such as asthmatics, children, and the elderly), and
secondary standards, which are based on welfare effects (such as damage to trees, crops and materials).
For ground-level ozone, the primary and secondary National Ambient Air Quality Standards (NAAQS) are
the same (see Table 4-1). USEPA must periodically review the NAAQS to determine if they are sufficiently
protective of public health based on the latest studies. In 1997, the 0.08 parts per million (ppm) 8-hour
average daily maximum ozone NAAQS was changed to 0.075 ppm. In October 2015 the 8-hour ozone
NAAQS was lowered once again, to 0.070 ppm, effective in 2016. New Jersey also has a primary 1-hour
standard of 0.12 ppm.

Compliance with a NAAQS is based on meeting the design value, the actual statistic that determines
whether the standard is being met. For ozone, calculating the design value is a two-step process using
data from the most recent three years. The first step involves determining the fourth-highest daily maximum
8-hour average concentration for each monitoring site in the state for each of the three years. The values
for each site are then used to calculate a three-year average. If this value exceeds the NAAQS at any site
in the state, the state is determined to be in nonattainment.

Table 4-1

National and New Jersey Ambient Air Quality Standards for Ozone
Parts per Million (ppm)

Averaging Period Type National New Jersey
1-Hour Primary 0.12 ppm
8-Hours Primary & secondary | 0.070 ppm
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OZONE MONITORING NETWORK

Ozone was measured at 16 monitoring stations in New Jersey during 2017 (see Figure 4-4). Of those 16
sites, ten operate year-round and six operate only during the ozone season, which was March 15t through
October 315t. Bayonne, Brigantine, Camden Spruce Street, Chester, Columbia Wildlife Management Area
(WMA), Flemington, Millville, Newark Firehouse, Rider University and Rutgers University operate year-
round. Ancora, Clarksboro, Colliers Mills, Leonia, Monmouth University, and Ramapo sites operate only
during the ozone season.

There is an ozone monitor at Washington Crossing State Park in Mercer County which is maintained and
operated by USEPA. Data from the site is also used in determining New Jersey’s NAAQS compliance
status, although it is not presented here.

Figure 4-4
2017 Ozone Monitoring Network

h University

AColliers Nills
amden Spruce\St
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OZONE LEVELS IN 2017

During the 2017 ozone season, all 16 New Jersey monitoring sites recorded levels above the 8-hour
standard of 0.070 ppm. There were fourteen (14) days, between April 11 and September 24, on which the
standard was exceeded somewhere in the state.

Table 4-2 presents all the USEPA-approved 2017 New Jersey ozone data. Of the 16 monitoring sites that
operated during the 2017 ozone season, none recorded levels above the old (since-revoked) 1-hour
standard of 0.12 ppm. The highest daily 1-hour concentration was 0.104 ppm, recorded at Leonia on June
301, The last time the 1-hour standard was exceeded in New Jersey was in 2010. Figure 4-5 shows the
one-hour data for each site.

The highest daily maximum 8-hour average concentration was 0.083 at Camden Spruce Street on May
18th. Seven sites in New Jersey (Camden Spruce Street, Chester, Clarksboro, Colliers Mills, Flemington,
Leonia, and Rutgers University) were above the design value (4t-highest 8-hour daily maximum >0.070
ppm). Figure 4-6 presents each site’s 8-hour daily maximum average values, and Figure 4-7 shows the 3-
year average 8-hour design value for the 2015-2017 period.

Table 4-2
2017 Ozone Concentrations in New Jersey
Parts per Million (ppm)

8-Hour Averages

. 4th- 2015-2017

1-Hour Daily | Highest Highest Average of

Monitoring Site Maximum Daily Daily 4th-Highest

Maximum Maximum Daily Max.
Ancora 0.079 0.073 0.068 0.068
Bayonne 0.092 0.075 0.067 0.070
Brigantine 0.076 0.067 0.063 0.064
Camden Spruce St. 0.093 0.083 0.076 0.077
Chester 0.080 0.075 0.070 0.074
Clarksboro 0.089 0.078 0.073 0.069
Colliers Mills 0.086 0.080 0.074 0.073
Columbia 0.075 0.071 0.064 0.065
Flemington 0.086 0.077 0.072 0.072
Leonia 0.104 0.082 0.074 0.074
Millville 0.072 0.065 0.063 0.066
Monmouth University 0.074 0.071 0.060 0.068
Newark Firehouse 0.079 0.071 0.064 0.068
Ramapo 0.080 0.074 0.066 0.068
Rider University 0.093 0.080 0.069 0.071
Rutgers University 0.090 0.080 0.075 0.075
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Figure 4-5
2017 Ozone Concentrations in New Jersey
1-Hour Daily Maximum Concentrations
Parts per Million (ppm)
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Figure 4-6
2017 Ozone Concentrations in New Jersey
8-Hour Daily Maximum Concentrations
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Figure 4-7
New Jersey Ozone Design Values for 2015-2017
3-Year Average of the 4'""-Highest Daily Maximum 8-Hour Average
Parts per Million (ppm)
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OzONE TRENDS

Studies have shown that in order to lower ground-level ozone concentrations, emissions of VOCs and NOx
must be reduced. Over the past couple of decades, this effort has resulted in a relatively steady decrease
in ozone levels in New Jersey. The chart in Figure 4-8 shows the fourth-highest statewide 8-hour maximum
average concentration recorded each year since 1997. In 2017, this value was 0.076 ppm (measured at
Camden Spruce Street). In 2017, the design value, which is the three-year average of the 4t-highest
maximum daily 8-hour concentration at any site statewide, was 0.077 ppm, as shown in Figure 4-9. This
exceeds the 0.070 ppm NAAQS. Ozone levels in New Jersey are greatly impacted by emissions from
upwind sources in other states, so the effort to reduce VOC and NOx emissions need to be implemented
in regions beyond our state borders.
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Figure 4-8
Ozone Concentrations in New Jersey, 1997-2017
Statewide 4""-Highest Daily Maximum 8-Hour Averages
Parts per Million (ppm)
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Figure 4-9
Ozone Design Values in New Jersey, 1997-2017
Statewide 3-Year Average of 4*"-Highest Daily Maximum
8-Hour Average Concentration
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OzZONE NONATTAINMENT AREAS IN NEW JERSEY

The Clean Air Act requires that all areas of the country be evaluated for attainment or nonattainment for
each of the NAAQS. The 1990 amendments to the Clean Air Act required that areas be further classified
based on the severity of nonattainment. The classifications range from “marginal” to “extreme” and are
based on the design values that determine whether an area meets the standard.

The state of New Jersey has been in nonattainment for the ozone NAAQS with the northern part of the
state classified as being “moderate” and the southern part of the state classified as being “marginal.” New
Jersey’s current classification with respect to the 2008 8-hour standard is shown in Figure 4-10.

Figure 4-10
New Jersey 8-Hour Ozone Nonattainment Areas
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Source: www3.epa.gov/airquality/greenbook/map/nj8 2008.pdf
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2017 Particulate Matter
Summary

New Jersey Department of Environmental Protection

SOURCES

Particulate air pollution is a complex mixture Figure 5-1
of organic and inorganic substances in the
atmosphere, present as either liquids or
solids. Particulates may be as large as 70
microns in diameter or smaller than 1

Size Comparisons for PM Particles

micron in diameter. Most particulates are - fPan”us _
. .. . ombustion particles, organic

small enough that individual particles are HUMAN HAIR compounds, metals, etc.
50-70pum <2.5um (microns)in diameter

undetected by the human eye. Particulates \ (microns) n diameter
may travel hundreds of miles from their Y
original sources, suspended in the

atmosphere, before falling to the ground. P

Dust, pollen, mold, etc.
<10um (microns)in diameter

Particulate pollution is categorized by size,
measured in microns (one millionth of a
meter, also known as a micrometer).
Particulates with diameters of 2.5 microns

or less are considered “fine particulate 90 M (microns)in dameter

matter,” referred to as PMzs (Figure 5-1). FINE BEACH SAND

Particulates with diameters of 10 microns or

less are “inhalable particulate matter,” and USEPA. www.epa.gov/pm-pollution

are referred to as PMio. “Coarse particulate
matter” is between 2.5 and 10 microns in
size  (PMcoarse). “Total suspended
particulate” (TSP) refers to all suspended
particulates, including the largest ones.

Particulates can occur naturally or can be man-made. Examples of naturally-occurring particles are
windblown dust and sea salt. Man-made particulates, which come from sources such as fossil fuel
combustion and industrial processes, can be categorized as either primary particulates or secondary
particulates. Primary particulates are directly emitted from their sources, while secondary particulates form
in the atmosphere through reactions of gaseous emissions.

HEALTH AND ENVIRONMENTAL EFFECTS

The size of particles is directly linked to their potential for causing health problems. Fine particles (PMz.s)
pose the greatest health risk. They can get deep into the lungs and some may even get into the
bloodstream. Exposure to these particles can affect a person's lungs and heart. They can lead to
premature death in people with heart or lung disease, can cause heart attacks, decrease lung function, and
aggravate asthma. PMuo is of less concern, although it is inhalable and can irritate a person's eyes, nose,
and throat.
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Particulates of all sizes have an impact on the environment. PM is the major cause of reduced visibility in
many parts of the United States. Figure 5-2a provides an example of reduced visibility due to particulate
pollution, recorded by the Camnet visibility camera at Brigantine (www.hazecam.net) which focuses on
the Atlantic City skyline. Figure 5-2b is an example of a day with low particulate pollution and good
visibility. Airborne particles can also impact vegetation and aquatic ecosystems, and can cause damage
to paints and building materials.

Figure 5-2a. Figure 5-2h.

AMBIENT AIR QUALITY STANDARDS

The U.S. Environmental Protection Agency (USEPA) first established National Ambient Air Quality
Standards (NAAQS) for particulate matter in 1971. It set primary (health-based) and secondary (welfare-
based) standards for total suspended particulate (TSP), which included PM up to about 25 to 45
micrometers. Over the years, new health data shifted the focus toward smaller and smaller particles. In
1987, USEPA replaced the TSP standards with standards for PMi. The 24-hour PMio primary and
secondary standards were set at 150 ug/ms. Ten years later, USEPA began regulating PMzs. The annual
PMzs primary and secondary standards were set at 15.0 pg/m?3 until 2013, when the primary annual
standard was lowered to 12.0 ug/m3. A 24-hour PM2s standard of 65 pg/m3.was promulgated in 1997, then
lowered in 2006 to 35 pg/m3. Table 5-1 provides a summary of the current particulate matter standards.

Compliance with the standards is determined by calculating a statistic called the design value. For the
annual PM2s NAAQS, the design value is the highest statewide 3-year average of each site’s annual
average concentrations. For the 24-hour NAAQS, the 98th percentile of the 24-hour concentrations for
each monitoring site must be averaged for the three most recent years. The highest site’s value is the
state’s design value. For PMuo, the design value is the second-highest 24-hour average concentration in a
given year.

Table 5-1

National Ambient Air Quality Standards for Particulate Matter
Micrograms Per Cubic Meter (ug/m?3)

Pollutant Averaging Period Type Level
Annual Primary 12.0 ug/m?
Fine Particulate (PM2s) Annual Secondary 15.0 pg/ms
24-Hours Primary & Secondary 35 ug/m?d
Inhalable Particulate (PM1o) 24-Hours Primary & Secondary 150 ug/m?®
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PARTICULATE MONITORING NETWORK

The New Jersey Department of Environmental Protection (NJDEP) particulate monitoring network in 2017
consisted of twenty-two PMz.s monitoring sites and three PM1o monitoring sites. Criteria pollutant monitors
must meet strict USEPA requirements in order to determine compliance with the NAAQS. NJDEP uses
three different methods to measure particulate.

Eighteen PM2s sites and the three PMuo sites use filter-based samplers, which pull a predetermined amount
of air through PMzs or PMio size-selective inlets for a 24-hour period. The filters are weighed before and
after sampling under controlled environmental conditions to determine the concentration of the captured
particles. This filter-based method has for years been designated as the Federal Reference Method (FRM)
for particulate matter compliance determination.

In order to provide real-time hourly data to the public (through the Air Quality Index at www.njaginow.net),
NJDEP has also been using particulate monitors that operate continuously. Eleven sites in New Jersey
use Beta Attenuation Monitors (BAM), which measure the loss of intensity (attenuation) of beta particles
due to absorption by PM2s particles collected on a filter tape. These monitors are classified by USEPA as
Federal Equivalent Methods (FEM) for PMzs, and can be used to determine compliance with the NAAQS.
One site, Rahway, uses a Tapered Element Oscillating Microbalance (TEOM) analyzer, which is not a
Federal Equivalent Method (FEM). TEOM analyzers collect a sample of PMz.s on an oscillating filter and
determine the concentration based on the change in the frequency at which the filter oscillates. This
instrument will be replaced with an FEM monitor in 2018.

At one time, the NJDEP PM1o monitoring network consisted of more than twenty sampling sites. Due to
many years of low concentrations and the shift in emphasis to PM2s monitoring, the network has been
reduced to only three sites, the Camden Resource Recovery Facility (RRF), Jersey City Firehouse, and
Newark Firehouse. PMio samples are taken once every six days at Camden and Jersey City, and every
three days at Newark.

Five monitoring stations are part of the national Chemical Speciation Network (CSN). They use a separate
24-hour filter-based PM2.s sampler to determine the concentrations of the chemical analytes that make up
the particle sample. The sample is collected on three types of filter media which are subsequently analyzed
using ion chromatography (IC), X-ray fluorescence (XRF), and Thermal Optical Transmittance (TOT). CSN
monitoring takes place at the Camden Spruce Street, Chester, Elizabeth Lab, Newark Firehouse and
Rutgers University monitoring stations. CSN data can be found in Appendix B of the Air Quality Summaries.

Figure 5-3 shows the locations of all the particulate monitors in New Jersey. Because of proposed
construction at the Gibbstown monitoring station, in August of 2017 the it was shut down and the PMzs
monitor was moved to Clarksboro.
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Figure 5-3
2017 Particulate Monitoring Network
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FINE PARTICLE (PM.s) LEVELS IN 2017

PM-2z.5 LEVELS FOR FILTER-BASED FRM MONITORS

The annual mean concentrations of PM2s measured by the eighteen filter-based FRM samplers ranged
from 5.85 pg/ms3 at the Brigantine monitoring site to 9.58 pug/m? at the Elizabeth Lab station. The highest
24-hour concentrations ranged from 18.0 ug/m?3 at Chester to 30.4 pg/m? at Toms River. Table 5-2 shows
the 2017 annual mean, highest and 98™ percentile 24-hour concentrations, as well as the number of valid
samples collected. The data is also shown graphically in Figures 5-4 and 5-5. Four sites (Elizabeth Lab,
Jersey City Firehouse, Toms River and Trenton) operate every day. The other fourteen sites (Atlantic City,
Brigantine, Camden Spruce Street, Chester, Clarksboro, Columbia, Fort Lee Library, Gibbstown, Newark
Firehouse, Paterson, Pennsauken, Rahway, Rutgers University, and Union City High School) take a sample
every third day. In 2017, no FRM sites were in violation of either the annual NAAQS of 12.0 pg/m3 or the
24-hour NAAQS of 35 ug/ms.

Table 5-2
2017 PM.s Concentrations in New Jersey
Annual and 24-Hour Averages (FRM)
Micrograms Per Cubic Meter (ug/ms3)

Number of Annual 24-Hour Average
Monitoring Site Samples Average Highest 980%-ile
Atlantic City 113 6.93 23.3 17.6
Brigantine 115 5.85 18.5 135
Camden Spruce Street 112 9.31 28.1 225
Chester 116 5.90 18.0 13.6
Clarksboro* 50 7.95 21.7 21.7
Columbia 106 8.19 23.6 18.3
Elizabeth Lab 336 9.58 29.1 20.8
Fort Lee Library 118 7.30 18.8 16.3
Gibbstown* 63 7.27 18.8 17.4
Jersey City Firehouse 349 8.14 23.3 18.5
Newark Firehouse 110 7.57 19.1 15.3
Paterson 117 7.76 20.3 17.7
Pennsauken 118 7.91 19.8 18.2
Rahway 112 7.76 21.3 17.2
Rutgers University 120 6.84 18.3 175
Toms River 320 6.74 304 16.4
Trenton Library 345 7.53 23.7 18.0
Union City High School 118 7.81 20.7 17.8

*In August 2017 the PM2.5 sampler from Gibbstown was moved to Clarksboro. Neither site
collected enough data to calculate a valid annual mean concentration.
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Figure 5-4
2017 PM.s Concentrations in New Jersey
Annual Averages (Filter-Based Monitors)
Micrograms Per Cubic Meter (ug/m3)
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2017 PM.s Concentrations in New Jersey
24-Hour Averages (Filter-Based Monitors)
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PM_z.5s LEVELS FOR CONTINUOUS FEM MONITORS

New Jersey’s continuous PM2s monitoring network consists of twelve sites: Brigantine, Camden Spruce
Street, Columbia, Elizabeth Lab, Flemington, Fort Lee Near Road, Jersey City Firehouse, Millville, Newark
Firehouse, Rahway, Rider University, and Rutgers University. One-minute readings are transmitted to a
central computer in Trenton, where they are averaged every hour and automatically updated on the NJDEP
website at www.njaginow.net. Table 5-3 presents the annual mean, highest 24-hour, and 98" percentile
24-hour values from these sites for 2017. Figures 5-6 and 5-7 show the same data in graphs. In 2017
there were four exceedances of the 24-hour standard at Camden Spruce St. and one at the Elizabeth Lab
(see the Air Quality Index Summary for details). However, the 24-hour 98™ percentile values, 27.7 pg/m3
at Camden and 22.1 pg/m? at Elizabeth Lab, which are used to determine compliance with the NAAQS,
were below primary standard of 35 ug/m3.

Table 5-3
2017 PM.s Concentrations in New Jersey
Annual and 24-Hour Averages (Continuous Monitors)
Micrograms Per Cubic Meter (ung/m3)

Annual 24-Hour Average
Monitoring Site Average Highest 98thos-ile
Brigantine 7.81 18.0 15.7
Camden Spruce Street 11.87 44.2 27.7
Columbia 8.19 31.6 19.6
Elizabeth Lab 10.29 35.6 22.1
Flemington 8.04 25.8 17.5
Fort Lee Near Road 8.88 25.9 18.2
Jersey City Firehouse 10.27 25.1 20.9
Millville 7.89 21.8 16.5
Newark Firehouse 8.59 24.7 19.2
Rahway 8.10 18.7 16.4
Rider University 8.08 26.0 17.2
Rutgers University 8.33 26.2 18.8
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Figure 5-6
2017 PM.s Concentrations in New Jersey
Annual Averages from Continuous Monitors
Micrograms Per Cubic Meter (ug/m3)
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Figure 5-7
2017 PM.s Concentrations in New Jersey
24-Hour Averages from Continuous Monitors
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PM-2.5 DESIGN VALUES

Table 5-4 and Figures 5-8 and 5-9 show the PM2s design values for each of the New Jersey monitors, as
determined by USEPA. Some sites have both a filter-based FRM monitor and a continuous FEM monitor.
At sites with both, the data from the FRM monitor usually takes precedence, and FEM data is added in for
periods when there is no FRM data.

Seven sites do not have complete three-year data sets, but their USEPA design value estimates are
included here anyway (marked with an asterisk). As mentioned before, Gibbstown was shut down mid-
2017 and its monitor moved to Clarksboro. Flemington, Millville, Rider University, Rutgers University, and
Union City High School are missing some or all 2015 PM:s data.

Table 5-4
New Jersey PM. s Design Values for 2015-2017
3-Year Average of the Annual Average Concentrations
& 98" Percentile 24-Hour Average Concentrations
Micrograms Per Cubic Meter (ug/ms3)

3-Year (2015-2017)
o ) Average
Monitoring Site Annual 98th %-ile
24-Hour
Atlantic City 7.3 16
Brigantine 6.8 15
Camden Spruce Street 10.3 25
Chester 6.4 16
Clarksboro* 7.9 22
Columbia 8.6 22
Elizabeth Lab 9.7 23
Flemington* 8.3 17
Fort Lee Library 8.5 21
Fort Lee Near Road 10.1 22
Gibbstown* 7.8 18
Jersey City Firehouse 8.4 21
Millville* 7.9 17
Newark Firehouse 8.6 20
Paterson 8.0 19
Pennsauken 8.3 19
Rahway 8.2 20
Rider University* 8.3 17
Rutgers University* 8.3 19
Toms River 6.9 18
Trenton Library 7.7 20
Union City High School* 8.2 18

*3-year data set is incomplete.
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Figure 5-8
New Jersey PM. s Design Values for 2015-2017
3-Year Average of the Annual Average Concentrations
Micrograms Per Cubic Meter (ug/m3)
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Figure 5-9

New Jersey PM. s Design Values for 2015-2017
3-Year Average of the 98" Percentile of the 24-Hour Average Concentrations
Micrograms Per Cubic Meter (ug/m3)
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INHALABLE PARTICULATE (PM,,) LEVELS IN 2017

Table 5-5 shows 2017 values for each of the New Jersey PM1o monitors. The highest and second-highest
24-hour concentrations, as well as the annual average, are presented. All areas of the state are in
attainment for the 24-hour standard of 150 ug/ms?, as can be seen in Figure 5-10. The standard is based

on the second-highest 24-hour value. In 2017, the highest PM1o values were measured at the Camden
RRF site.

Table 5-5
2017 PM,, Concentrations in New Jersey

24-Hour and Annual Averages
Micrograms Per Cubic Meter (1g/m3)

Number 24-Hour Average
Monitoring Site of Annual
Average | pighest | S€cond-

Samples Ighes Highest
Camden RRF 56 20.1 45 43
Jersey City Firehouse 56 154 36 32
Newark Firehouse 117 13.9 31 29

Figure 5-10

2017 PM,, Concentrations in New Jersey
Maximum 24-Hour Averages
Micrograms per Cubic Meter (ug/m3)
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PARTICULATE TRENDS

The PMzs monitoring network in New Jersey has been in place since 1999. Figures 5-11 and 5-12 show
the trend in the design values (3-year averages) since 2001, as well as changes to the NAAQS. Years of
data show a noticeable decline in fine particulate concentrations.

Figure 5-11
PM..s Design Value Trend in New Jersey, 2001-2017
3-Year Average of the Annual Average Concentrations
Micrograms per Cubic Meter (pg/m3)
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Figure 5-12
PM. s Design Value Trend in New Jersey, 2001-2017
3-Year Average of the 98" Percentile 24-Hour Average Concentrations
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The PMio design value trend is shown in Figure 5-13. The increase in concentration in 2015 and 2016
occurred at the Camden Spruce Street monitor, during a period of major road construction.

Figure 5-13
PM,c Design Value Trend in New Jersey, 1998-2017
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2017 Nitrogen Dioxide Summary

New Jersey Department of Environmental Protection

SOURCES Figure 6-1

2017 New Jersey NOx Projected Emissions
Nitrogen dioxide (NO2) is a reddish-brown highly
reactive gas that is formed in the air through the
oxidation of nitric oxide (NO). NO:zis used by
regulatory agencies as the indicator for the group of
gases known as nitrogen oxides (NOx). These gases
are emitted from motor vehicle exhaust, combustion Nonroad
of coal, oil or natural gas, and industrial processes Mobile

. . ) 29%

such as welding, electroplating, and dynamite
blasting. Although most NOx is emitted as NO, it is
readily converted to NO:z in the atmosphere. In the
home, gas stoves and heaters produce substantial
amounts of nitrogen dioxide. When NO:2 reacts with
other chemicals it can form ozone, particulate matter,
and other pollutant compounds. A pie chart
summarizing the major sources of NOx in New Jersey
in 2017 is shown in Figure 6-1.

Onroad Mobile
42%

. . Inventory Source: MARAMA 2017 BETA2
Figure 6-2 shows that NOx concentrations tend to

be higher in the winter than in the summer. This is due in part to building heating, and to weather conditions
that are more prevalent in the colder months of the year, such as lighter winds that result in poorer local
dispersion conditions.
Figure 6-2
2017 Nitrogen Oxides Concentrations in New Jersey
Average Monthly Variation
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Because much of the NOx in the air is emitted by motor vehicles, concentrations tend to peak during the
morning and afternoon rush hours. This is shown in Figure 6-3.

Figure 6-3
2017 Nitrogen Oxides Concentrations in New Jersey
1-Hour Average Hourly Variation
Parts per Billion (ppb)
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HEALTH AND ENVIRONMENTAL EFFECTS

Short-term exposures to low levels of nitrogen dioxide may aggravate pre-existing respiratory illnesses and
cause respiratory illnesses in children, people with asthma, and the elderly. Symptoms of low-level
exposure to NO and NO:zinclude irritation to eyes, nose, throat and lungs, coughing, shortness of breath,
tiredness and nausea. Long-term exposures to NO2 may increase susceptibility to respiratory infection and
may cause permanent damage to the lung. Studies show a connection between breathing elevated short-
term NO:2 concentrations and increases in hospital emergency department visits and hospital admissions
for respiratory issues, especially asthma. Individuals who spend time on or near major roadways can
experience high short-term NO2 exposures.

Nitrogen oxides contribute to a wide range of environmental problems. Chemical reactions in the air form
both ozone and particulate matter. Nitrate particles make the air hazy and impair visibility, and contribute
to nutrient pollution in coastal waters, resulting in eutrophication. NO: also reacts with water and oxygen
to form nitric acid, a component of acid rain, which causes acidification of freshwater bodies and harms
sensitive ecosystems such as lakes and forests.
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AMBIENT AIR QUALITY STANDARDS

There are two types of National Ambient Air Quality Standards (NAAQS) established by the U.S.
Environmental Protection Agency (USEPA). Primary standards are set to provide public health protection,
including protecting the health of sensitive populations such as asthmatics, children, and the elderly.
Secondary standards provide public welfare protection, including protection against decreased visibility and
damage to animals, crops, vegetation, and buildings. A 1-hour primary standard for NO2 of 100 parts per
billion (ppb) was promulgated in 2010. The primary and secondary annual NAAQS for NO: are the same,
a calendar year average concentration of 53 ppb. The annual New Jersey Ambient Air Quality Standards
(NJAAQS) are identical to the NAAQS, except that micrograms per cubic meter (ug/m?) are the standard

units and the averaging time is any 12-month period (a running average) instead of a calendar year. Table
6-1 presents a summary of the NO2 standards.

Table 6-1
National and New Jersey Ambient Air Quality Standards for Nitrogen Dioxide (NO:)
Parts per Billion (ppb)
Parts per Million (ppm)
Micrograms per Cubic Meter (pg/m3)

Averaging Period Type National New Jersey
1-Hour Primary 100 ppb (0.100 ppm)
Annual Primary & secondary 53 ppb (0.053 ppm)
12-Month Primary & secondary 100 pg/m?3 (0.053 ppm)

A state or other designated area is in compliance with a NAAQS when it meets the design value. For the
annual standard, the annual average is the design value. However, for the 1-hour NO: standard, the
NAAQS is met when the 3-year average of the 98th percentile of the daily maximum 1-hour NO:2
concentrations is less than 100 ppb. This statistic is calculated by first obtaining the maximum 1-hour
average NO:2 concentrations for each day at each monitor. Then the 98th percentile value of the daily
maximum NO:2 concentrations must be determined for the current year, and for each of the previous two
years. Finally, the average of these three annual 98™-percentile values is the design value.

NO., MONITORING NETWORK

NJDEP monitored NO: levels at ten locations in 2017. The monitoring stations are Bayonne, Camden
Spruce Street, Chester, Columbia, Elizabeth Lab, Fort Lee Near Road, Jersey City, Millville, Newark
Firehouse, and Rutgers University. These sites are shown in Figure 6-4.
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Figure 6-4
2017 Nitrogen Dioxide Monitoring Network

amden Spruce $

NO., LEVELS IN 2017

None of New Jersey’s monitoring sites exceeded the 1-hour or annual NO2 ambient air standards in 2017.
Fort Lee Near Road had the highest daily maximum 1-hour concentration at 92 ppb (see Table 6-2 and
Figure 6-5). The 2017 98™-percentile values for each monitoring station are also shown in Table 6-2 and
Figure 6-5. The design value for NO2, which determines whether or not there is a violation of the NAAQS,
is actually the 3-year average of the 98"-percentile of the 1-hour daily maximum concentrations. The 2015-
2017 design value for each site is given in Table 6-2 and Figure 6-7. The site with the highest design value
for 2015-2017 was Fort Lee Near Road, with 63 ppb, although the 2015 data does not meet USEPA
completeness criteria. The design values for Jersey City, Millville, and Rutgers University stations also
have incomplete data for the three-year period (see Table 6-2 footnotes).
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Table 6-2
2017 Nitrogen Dioxide Concentrations in New Jersey
1-Hour Averages
Parts per Billion (ppb)

1-Hour Average (ppb)
Monitoring Site Daily 98th Zggltg__;,?g
Maximum | Percentile 3-Yr Avg
Bayonne 77 56 57
Camden Spruce St. 53 46 50
Chester 38 33 31
Columbia 52 44 48
Elizabeth Trailer 79 59 62
Fort Lee Near Road* 92 67 63
Jersey City* 70 53 52
Millville* 45 33 33
Newark Firehouse 75 56 57
Rutgers University* 53 41 43

*The following sites do not have three complete years of data for 2015 to 2017, and do not meet the design value
criteria for NO2:

e Fort Lee Near Road began operating in 2014, but data for 2015 was incomplete.

o Jersey City began operating January 2016.

e  Millville was temporarily shut down February 2016 to June 2016.

e Rutgers University was temporarily shut down for site renovations April 2015 to June 2015.

Figure 6-5
2017 Nitrogen Dioxide Concentrations in New Jersey
Daily Maximum 1-Hour Values
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Figure 6-7
2017 Nitrogen Dioxide Design Values in New Jersey
3-Year Average of the 98th Percentile Daily Maximum 1-Hour Concentrations (2015-2017)
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*Note: 2015-2017 data for Fort Lee Near Road, Jersey City, Millville, and Rutgers University sites are incomplete and
do not meet design value requirements. See Table 6-2 for details.

In order to meet the annual NAAQS for NOz, the calendar-year average (January 1 to December 31) must
be less than or equal to 53 ppb, rounded to no more than one decimal place. The NJAAQS is also 53 ppb,
but it is compared to the maximum running 12-month average (of any twelve consecutive months in the
year). As shown in Table 6-2 and Figure 6-8, the highest calendar-year average of 20 ppb occurred at the
Jersey City monitoring station, located on J.F.Kennedy Boulevard near Journal Square. The highest
running 12-month average NO2 concentration, also 20 ppb, was measured at both the Elizabeth Lab site,
located at Exit 13 of the New Jersey Turnpike, and the Jersey City site. These values are well below the
standards.
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Table 6-2

2017 Nitrogen Dioxide Concentrations in New Jersey
Annual (12-Month) Averages

Parts per Billion (ppb)

12-Month Average
(ppb)
Monitoring Site Calendar | Maximum
Year Running
Bayonne 15 16
Camden Spruce Street 12 12
Chester 3 3
Columbia 10 10
Elizabeth Lab 19 20
Fort Lee Near Road 18 18
Jersey City 20 20
Millville 6 6
Newark Firehouse 15 15
Rutgers University 8 8
Figure 6-8

2017 Nitrogen Dioxide Design Values in New Jersey
Annual (12-Month) Average Concentrations
Parts per Billion (ppb)
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Figure 6-9 shows the calendar-year annual average concentrations of NOz, NO and NOx at each New
Jersey monitoring site. The stations that measure NO:z concentrations also measure NO and NOx, even
though there are no ambient air standards for them. NOX levels are approximately (not exactly) the sum of
the NO2 and NO concentrations. The concentration of NO tends to be lower than NO2z, because it quickly
reacts with other air pollutants (particularly ozone) after it is emitted from a source, and converts to NO2.
The higher NO concentration at the Columbia monitor is believed to result from its proximity to Interstate
Highway 80. The road is a significant source of NO emissions from vehicles, but the expected conversion
of NO to NO: is probably hindered by the area’s relatively low levels of other pollutants.

Figure 6-9
2017 Nitrogen Oxides Concentrations in New Jersey
Calendar-Year Annual Averages
Parts per Billion (ppb)
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Note: The annual average concentration of NO at Chester was 0 ppb.
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NO, TRENDS

Routine monitoring for NOz in New Jersey began in 1966. The last year in which the annual average NO:2
concentration exceeded the NAAQS was 1974. The graph of NO2 levels in Figure 6-10 shows the highest
statewide annual average concentrations recorded from 1990 to 2017. Although NO2 concentrations are
well within the NAAQS, there is still a great deal of concern about the role of nitrogen oxides in the formation
of other pollutants, most notably ozone and fine particles. Both of these pollutants still occasionally reach
problematic levels in the northeastern United States. Efforts to reduce levels of ozone and fine particles
are likely to require continued reductions in NOx emissions.

Figure 6-11 shows the highest 98t percentile values of the daily maximum one-hour concentrations of NO>
for the years 2000 to 2017 in New Jersey. The 1-hour NAAQS of 100 ppb has not been exceeded since it
was promulgated in 2010.

Figure 6-12 shows the New Jersey design values for the 1-hour NAAQS for the years 2000-2017. The
design value, which determines compliance with the 1-hour NO2 NAAQS, is the highest 3-year average of
the 98" percentile values of the daily maximum one-hour concentrations at each New Jersey monitoring
site. New Jersey has not violated the 1-hour NAAQS since it was implemented.

Figure 6-10
Nitrogen Dioxide Concentrations in New Jersey, 1990-2017
Highest Annual (Calendar Year) Averages
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Figure 6-11
Nitrogen Dioxide Concentrations in New Jersey, 2000-2017
98*"-Percentile of the Daily Maximum 1-Hour Concentrations
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Figure 6-12
Nitrogen Dioxide Design Value Trend in New Jersey, 2000-2017
3-Year Average of the 98 Percentile Daily Maximum 1-Hour Concentrations
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2017 Sulfur Dioxide Summary

Figure 7-1
SOURCES 2017 New Jersey SO: Projected Emissions

Sulfur dioxide (SOz) is a heavy, colorless
gas with a suffocating odor, that easily Onroad Mobile
dissolves in water to form sulfuric acid. 6%
SOz gases are formed when fuels
containing sulfur (coal, oil, and gasoline)
are burned, or when gasoline is extracted
from oil. Most of the sulfur dioxide
released into the air comes from fuel
combustion in electric utilities, especially
those that burn coal with a high sulfur
content. Sulfur is found in raw materials
such as crude oil, coal, and ores that
contain metals. Industrial facilities that
derive their products from these materials
may also release SO2. The pie chart in
Figure 7-1 summarizes the primary
sources of SOz in New Jersey in 2017.

Nonroad
Mobile
12%

Inventory Source: MARAMA 2017 BETA2

HEALTH AND ENVIRONMENTAL EFFECTS

Sulfur dioxide causes irritation of the mucous membranes. This is probably the result of sulfurous acid
forming when the highly soluble SOz gas dissolves at the surface of the membranes. Groups that are
especially susceptible to the harmful health effects of SOz include children, the elderly, and people with
heart or lung disorders such as asthma. When SO: concentrations in the air become elevated, people in
these sensitive groups and those who are active outdoors may have trouble breathing.

Sulfur dioxide reacts with other gases and particles in the air to form sulfates, which also can be harmful to
people and the environment. Sulfate particles are the major cause of reduced visibility in the eastern United
States. SOz forms acids that fall to the earth in rain and snow. Better known as acid rain, this acidic
precipitation can damage forests and crops, can make lakes and streams too acidic for fish, and can speed
up the decay of building materials and paints.
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AMBIENT AIR QUALITY STANDARDS

The current National Ambient Air Quality Standards (NAAQS) for SOz are shown in Table 7-1. Primary
standards are set to provide public health protection, including protecting the health of sensitive populations
such as asthmatics, children, and the elderly. Secondary standards provide public welfare protection,
including protection against decreased visibility and damage to animals, crops, vegetation, and buildings.
In June 2010 the United States Environmental Protection Agency (USEPA) established a new primary 1-
hour NAAQS for SO: at a level of 75 parts per billion (ppb). At the same time, the old 24-hour and annual
average NAAQS were revoked, and the 3-hour secondary NAAQS was retained. Compliance with the 1-
hour standard is determined by calculating the 99th percentile of 1-hour daily maximum concentrations for
each monitoring site in the state each year, and then averaging each site’s values for the three most recent
years. This statistic is called the design value.

Table 7-1 also shows New Jersey’s ambient air quality standards (NJAAQS) for SOz, which are based on
the older NAAQS. NJAAQS for SO: are expressed in micrograms per cubic meter (ug/m?) as well as ppm,
and are calculated using running averages (consecutive 3-hour, 24-hour and 12 month averages) rather
than calendar year or non-overlapping block averages. The secondary 3-hour New Jersey standard is the
same as the NAAQS, except that New Jersey uses a running average.

Table 7-1
National and New Jersey Ambient Air Quality Standards for Sulfur Dioxide (SO3)
Parts per Billion (ppb)
Parts per Million (ppm)
Micrograms per Cubic Meter (ug/m3)

Averaging Period Type National New Jersey?
1-hour® Primary 75 ppb ---
3—hours Secondary 0.5 ppm¢ 1300 pg/m?® (0.5 ppm)
24-hourst Primary - 365 pg/m? (0.14 ppm)
24—hoursd Secondary 260 pg/m?2 (0.10 ppm)
12—-months Primary 80 pg/m? (0.03 ppm)
12—months Secondary -—- 60 pg/m? (0.02 ppm)

a Based on running averages, over any 12 consecutive months in a year.

b To meet this standard, the 3-year average of the 99™ percentile of the daily maximum 1-hour averages at
each monitor within the state must not exceed 75 ppb.

¢ Based on successive non-overlapping blocks, beginning at midnight each day.

4 Not to be exceeded more than once in a year.
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SO, MONITORING NETWORK

The New Jersey Department of Environmental Protection (NJDEP) monitored SO: levels at nine locations
in 2017. These sites are shown in Figure 7-2. Two sites, Brigantine and Newark Firehouse, measure
SO: concentrations at trace levels, down to a ten-thousandth part per million (0.0000 ppm). The other
sites measure SO concentrations to the thousandth of a part per million (0.000 ppm).

Figure 7-2
2017 Sulfur Dioxide
Monitoring Network
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SO, LEVELS IN 2017

In 2017, there were no exceedances of the 1-hour NAAQS of 75 ppb. See Table 7-2 and Figures 7-3 and
7-4. Camden Spruce Street had the highest 1-hour value of 10 ppb. However, the highest 99t percentile
value of 5 ppb was recorded at Jersey City. The highest design value, the 3-year average of the 99t-
percentile of the daily maximum 1-hour SOz concentrations, was 10 ppb at Camden Spruce Street. This is
the result of some very high values recorded at the Camden site in 2016, including two exceedances of the
NAAQS, possibly due to port activity on the Delaware River.

There were no exceedances of the 3-hour secondary standard of 0.5 ppm. The highest value of 0.007
ppm, recorded at Jersey City, was the same when calculated using non-overlapping 3-hour blocks, as
required by the NAAQS, or when calculated using running 3-hour averages, as specified by the NJAAQS.
Results are shown in Table 7-3 and Figure 7-5.

No monitoring sites had exceedances of the 24-hour or 12-month New Jersey SO: standards during 2017.
The highest and second-highest 24-hour average concentrations were 0.005 and 0.004 ppm, measured at
the Jersey City monitoring station. The highest 12-month running average concentration of 0.00069 ppm
was also recorded at Jersey City. See Tables 7-4 and 7-5, and Figures 7-6 and 7-7 for data for the other
monitoring sites.

Table 7-2
2017 Sulfur Dioxide Concentrations in New Jersey
Daily Maximum and 99" Percentile 1-Hour Averages
Parts per Billion (ppb)

1-Hour Average (ppb)
Highest 2 Highest 99" Percentile 2015-2017 .
o . . ; X X Daily Design Value
Monitoring Site Daily Maximum | Daily Maximum .
Maximum
Bayonne 8 6 4 4
Brigantine 4.6 41 3.1 4
Camden Spruce St. 10 5 4 10
Chester 5 5 3 5
Columbia 5 5 4 6
Elizabeth 4 4 4 4
Elizabeth Lab 9 6 3 8
Jersey City 8 7 5 4
Newark Firehouse 8 6.9 25 4

a 3-Year (2015-2017) average of the 99™ percentile 1-hour daily maximum concentrations.

Sulfur Dioxide 7-4 2017 NJ Air Quality Report



Figure 7-3
2017 Sulfur Dioxide Concentrations in New Jersey
1-Hour Averages
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Table 7-3
2017 Sulfur Dioxide Concentrations in New Jersey
3-Hour Averages
Parts per Million (ppm)

3-Hour Average Concentrations
Monitoring Site Block® Running®
Maximum Hizgnhde-st Maximum Hié?wg:st*
Bayonne 0.003 0.003 0.004 0.003
Brigantine 0.0021 0.002 0.0022 0.0021
Camden Spruce 0.002 0.002 0.003 0.003
Chester 0.004 0.002 0.004 0.002
Columbia 0.003 0.003 0.004 0.003
Elizabeth 0.003 0.003 0.003 0.003
Elizabeth Trailer 0.005 0.003 0.005 0.004
Jersey City 0.007 0.006 0.007 0.007
Newark Firehouse 0.0045 0.0026 0.0045 0.0026
a NAAQS
b NJAAQS
*Non-overlapping
Figure 7-5
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Table 7-4
2017 Sulfur Dioxide Concentrations in New Jersey
24-Hour Averages
Parts per Million (ppm)

24-Hour Running Average
2" Highest
Monitoring Site Maximum (Non-
overlapping)
Bayonne 0.001 0
Brigantine 0.0009 0.0008
Camden Spruce St. 0.001 0.001
Chester 0.001 0.001
Columbia 0.002 0.002
Elizabeth 0.002 0.002
Elizabeth Lab 0.001 0.001
Jersey City 0.005 0.004
Newark Firehouse 0.0012 0.001

Figure 7-6
2016 Sulfur Dioxide Concentrations in New Jersey
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Table 7-5
2017 Sulfur Dioxide Concentrations in New Jersey
Maximum 12-Month Running Averages
Parts per Million (ppm)

Maximum 12-
Monitoring Site MorXCeF::ggmg
Bayonne 0.0000
Brigantine 0.0001
Camden Spruce St. 0.0002
Chester 0.0004
Columbia 0.0004
Elizabeth 0.0002
Elizabeth Lab 0.0001
Jersey City 0.0007
Newark Firehouse 0.0003

Figure 7-7
2017 Sulfur Dioxide Concentrations in New Jersey
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SO, TRENDS

Sulfur dioxide concentrations across the country have decreased significantly since the first NAAQS were
set in 1971. Figure 7-8 shows the second-highest daily average concentrations of SOz recorded in New
Jersey each year since 1975. Nationwide efforts to reduce ambient sulfur levels have focused on sulfur in
fuels. Regulations passed in 2000 reduced the sulfur content of gasoline by up to 90 percent, and enabled
the use of new emission control technologies in cars, sport utility vehicles (SUVs), minivans, vans and pick-
up trucks (beginning with model year 2004). Even more stringent gasoline and emissions controls for sulfur
went into effect in 2017. And in New Jersey, limits on sulfur in commercial fuel oil were implemented
beginning in 2014.

A coal-burning power plant across the Delaware River in Pennsylvania had for many years been suspected
of causing high SO: levels in New Jersey. Air dispersion modeling carried out by NJDEP showed that the
facility was causing likely violations of the SO2 NAAQS. New Jersey petitioned the USEPA under Section
126 of the Clean Air Act to take action against the Portland Power Plant. In support of the petition, NJDEP
established an SOz monitoring station at the Columbia Wildlife Management Area in Knowlton Township,
Warren County, in September 2010. The dramatic increase in the monitored 99t percentile 1-hour SO2
concentration in 2010 (shown in Figure 7-9) is attributable to measurements taken at the Columbia site. In
October 2011, USEPA finalized a rule to grant New Jersey’s petition. This final rule required the Portland
Power Plant to reduce its SOz emissions such that the plant’s contribution to predicted air quality standard
violations would be lowered within one year, and completely eliminated within three years. The power plant
stopped operating in mid-2014. Recent monitoring data has shown that Warren County and its vicinity are
now able to meet the 1-hour SO2 NAAQS.

Figure 7-10 shows the trend in the design value, the value that determines compliance with the NAAQS.
The design value for the 1-hour NAAQS is the 3-year average of the 99t percentile of the daily maximum
1-hour concentrations of SO2 at each site. The values presented are the highest statewide for a given year.

Figure 7-8
Sulfur Dioxide Trend in New Jersey, 1975-2017
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Figure 7-9
Sulfur Dioxide Trend in New Jersey, 2000-2017
99" Percentile of the Daily Maximum 1-Hour Concentrations
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Figure 7-10
Sulfur Dioxide Design Value Trend in New Jersey, 2000-2017
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Carbon monoxide (CO) is a colorless, odorless
gas formed when carbon in fuels is not burned
completely. The main source of outdoor CO is
exhaust from internal combustion engines,
primarily on-road vehicles, as well as non-road
vehicles, generators, construction equipment,
boats and other types of mobile sources. 50% of
all CO emissions nationwide are attributable to
mobile sources, and over 90% in New Jersey.
Significant amounts of CO are also emitted from
fuel combustion in boilers and incinerators,
natural sources such as forest fires, and various
industrial processes. A pie chart estimating the
contribution of different categories of CO sources
in New Jersey in 2017 is shown in Figure 8-1.

Outdoor concentrations of CO can rise during
atmospheric inversions. This phenomenon
occurs when cooler air is trapped beneath a layer
of warmer air, which often occurs overnight. The
inversion acts like a lid, preventing pollution from
mixing in the atmosphere and effectively trapping
it close to the ground (see Figure 8-2). This can
allow CO to accumulate at ground-level.

Figure 8-1
2017 New Jersey 2017 Carbon
Monoxide Projected Emissions
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Inventory Source: MARAMA 2017 BETA2

Figure 8-2
Effect of Atmospheric Inversion on Pollution Levels
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Figure 8-3 shows that CO concentrations are slightly higher in the winter, probably because inversions are
more frequent during the winter months. Also, high CO levels often coincide with morning and afternoon

rush hours. This diurnal variation is displayed in Figure 8-4.

Figure 8-3

2017 Carbon Monoxide Concentrations in New Jersey
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HEALTH EFFECTS

Carbon monoxide reduces the oxygen-carrying capacity of blood, therefore reducing the distribution of
oxygen to organs like the heart and brain. The most common symptoms of exposure to high concentrations
of carbon monoxide are headaches and nausea. Exposure to extremely high concentrations, usually
resulting from combustion exhaust accumulating in enclosed indoor spaces, can be life-threatening. Such
high levels of CO are not likely to occur outdoors. The health threat from exposure to outdoor CO is most
serious for those who suffer from cardiovascular disease. For a person with heart disease, a single
exposure to CO at low levels may reduce that individual’s ability to exercise and may cause chest pain
(angina).

AMBIENT AIR QUALITY STANDARDS

National Ambient Air Quality Standards (NAAQS) are established for the entire U.S. Primary standards are
set to provide public health protection, including protecting the health of sensitive populations such as
asthmatics, children, and the elderly. Secondary standards provide public welfare protection, including
protection against decreased visibility and damage to animals, crops, vegetation, and buildings. For carbon
monoxide, there are currently two primary, or health-based, NAAQS: a 1-hour standard of 35 parts per
million (ppm), and an 8-hour standard of 9 ppm. These levels are not to be exceeded more than once in
any calendar year. Therefore, the design value, or the actual statistical value that determines compliance
with the NAAQS, is the second-highest 1-hour and 8-hour value in a given year. There are no national
secondary, or welfare-based, standards for CO at this time. New Jersey also has standards for CO, and
they are equivalent to the NAAQS even though they have different units (milligrams per cubic meter as
opposed to parts per million). Also, the 8-hour state standard is based on a running average, not to be
exceeded more than once in a 12-month period. The state has set secondary standards for CO at the
same level as the primary standards. The standards are all summarized in Table 8-1.

Table 8-1
National and New Jersey Ambient Air Quality Standards
for Carbon Monoxide
Parts per Million (ppm)
Milligrams per Cubic Meter (mg/m3)

A\I/Deer;':ilgidng Type National 2 New Jersey P
1-Hour Primary 35 ppm 40 mg/m? (35 ppm)
1-Hour Secondary 40 mg/m? (35 ppm)
8-Hours Primary 9 ppm 10 mg/m3 (9 ppm)
8-Hours Secondary 10 mg/m3 (9 ppm)

a Not to be exceeded more than once in a calendar year.
b Not to be exceeded more than once in any consecutive 12-month period.
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CO MONITORING NETWORK

The New Jersey Department of Environmental Protection (NJDEP) operated six CO monitoring stations in
2017. These sites are shown in the map in Figure 8-5. The Newark Firehouse station is part of the U.S.
Environmental Protection Agency’s (USEPA) National Core Multipollutant Monitoring Network (NCore). It
measures and reports CO concentrations at trace levels, down to a hundredth of a ppm (0.00 ppm). The
other stations are Camden Spruce Street, Elizabeth, Elizabeth Lab, Fort Lee Near Road, and Jersey City.

Figure 8-5
2017 Carbon Monoxide Monitoring Network
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CO LEVELS IN 2017

There were no exceedances of any CO standards at any of the New Jersey monitoring sites during 2017.
The maximum 1-hour average CO concentration recorded in 2017 was 2.4 ppm, at the Elizabeth station.
The highest 8-hour average CO concentration recorded was 1.8 ppm, at the Camden Spruce Street,
Elizabeth, and Elizabeth Lab stations. Summaries of the 2017 data are provided in Table 8-2, and Figures

8-6 and 8-7.

Table 8-2

2017 Carbon Monoxide Concentrations in New Jersey
1-Hour and 8-Hour Averages

Parts per Million (ppm)

1-Hour Average Concentrations | 8-Hour Average Concentrations
Monitoring Site . . . .
Highest 2nd-Highest Highest 2nd-Highest*
Camden Spruce St. 2.2 2.0 1.8 1.4
Elizabeth 24 2.3 18 1.6
Elizabeth Lab 2.1 1.9 1.8 1.3
Fort Lee Near Rd. 1.3 1.2 1.0 0.9
Jersey City 2.0 1.7 1.1 1.1
Newark Firehouse 2.33 2.17 14 14
*Non-overlapping 8-hour periods
Figure 8-6

2017 Carbon Monoxide Concentrations in New Jersey
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Figure 8-7
2017 Carbon Monoxide Concentrations in New Jersey
8-Hour Averages
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CO TRENDS

Carbon monoxide levels in outdoor air have improved dramatically over the past two-and-a-half decades.
Figures 8-8 and 8-9 present the trends in CO levels since 1990. The graphs actually show the second-
highest 1-hour and 8-hour values recorded, because those are the design values that determine if the
NAAQS are being met (one exceedance per site is allowed each year). The entire state was officially
declared to have attained the CO standards as of August 23, 2002. Years ago, unhealthy levels of CO
were recorded on a regular basis. The reduction in CO levels is due primarily to cleaner-running cars and
other vehicles, which are by far the largest source of this pollutant outdoors. The last violation of the 8-
hour NAAQS was in 1994,
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Figure 8-8
Carbon Monoxide Design Value Trend in New Jersey, 1990-2017
Statewide 2"-Highest 1-Hour Average Concentrations
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Figure 8-8
Carbon Monoxide Design Value Trend in New Jersey, 1990-2017
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2017 Meteorology Summary

AIR POLLUTION AND METEOROLOGY

Meteorology plays an important role in the distribution of pollution throughout the troposphere, the layer of
the atmosphere closest to the earth’s surface. Atmospheric processes such as wind speed and wind
direction affect the transport and dispersion of air pollution. Precipitation, solar radiation, and other weather
phenomena influence chemical reactions and atmospheric transformations. By studying meteorological and
air pollution data together, scientists and mathematicians have developed reasonably accurate models for
predicting the fate of pollutants as they go through the stages of transport, dispersion, transformation, and
removal. Air pollution models can assist in comparing predicted pollutant concentrations to National
Ambient Air Quality Standards (NAAQS), in determining the impacts of new and existing air pollution
sources, and in designing ambient air monitoring networks.

The New Jersey Department of Environmental Protection (NJDEP) Bureau of Air Monitoring collects
meteorological data at a humber of its air monitoring stations. This data can be used by planners in
preparing State Implementation Plans (SIPs) to reduce pollutant emissions; by engineers to design or
evaluate air pollution permit applications; and by scientists to site air monitoring stations.

CLIMATOLOGY IN NEW JERSEY Figure 9-1

New Jersey Climate Zones

New Jersey is located about halfway between the
Equator and the North Pole, on the eastern coast
of the United States. Its geographic location
results in the state being influenced by different air
streams at different times (wet, dry, hot, cold),
making for daily weather that is highly variable.

Although New Jersey is one of the smallest states
in the Union, with a land area of 7,836 square
miles, it has five distinct climate zones, which are
classified as the Northern, Central, Pine Barrens,
Southwest, and Coastal Zones. The topography of
the different zones, their distance from the Atlantic
Ocean, and the prevailing atmospheric flow
patterns affecting them produce distinct variations

@ North

f ! ) _ Central

in the daily weather. These climate zones are @ sovthwest

shown in Figure 9-1. @ Pine Barrens
. Coastal

Source: Office of the New Jersey State Climatologist

Meteorology 9-1 2017 NJ Air Quality Report



MONITORING LOCATIONS

NJDEP collected meteorological data at eight stations in its monitoring network in 2017. Not all
meteorological parameters were measured at each site. Table 9-1 lists the parameters monitored at each
station, and Figure 9-2 is a map of the 2017 meteorological monitoring network. In Tables 9-2 through 9-
6, the 2017 meteorological data is summarized for temperature, rain, relative humidity, solar radiation, and
barometric pressure. Figure 9-3 presents the average temperature for each monitoring site compared with
the statewide 30-year average. Figure 9-4 shows the monthly precipitation at each site, as well as the
statewide 30-year average.

Figures 9-5 through 9-13 show annual wind roses for Bayonne, Camden Spruce Street, Columbia,
Elizabeth Lab, Flemington, Fort Lee Near Road, Newark Firehouse, and Rider University, respectively.
Presented in a circular format, a wind rose shows the frequency of winds blowing from a specific direction
for a specified period. The length of each "spoke" around the circle is related to the frequency that the wind
blows from a particular direction per unit time. Each concentric circle represents a different frequency,
starting with zero at the center and increasing frequencies at the outer circles. Each spoke is broken down
into color-coded bands that show wind speed ranges.

Table 9-1
2017 New Jersey Meteorological Monitoring Network
Parameter Summary

Relative | Wind wind Barometric Solar

Site Name Temperature | Humidity | Speed | Direction Pressure | Radiation Rain
1| Bayonne X X X X X X
2 | Camden Spruce Street X X X X X X
3 | Columbia X X X X X X
4 | Elizabeth Lab X X X X X X
5 | Flemington X X X X X X
6 | Fort Lee Near Road X X X X X X
7 | Newark Firehouse X X X X X X X
8 | Rider University X X X X X
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Figure 9-2
2017 Meteorological Monitoring Network
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