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EXECUTIVE SUMMARY

The Pennsylvania Department of Environmental Protection (DEP) has a constitutional obligation to
protect the right to clean air for all Pennsylvanians. DEP’s Bureau of Air Quality fulfills this obligation
by regulating emissions from thousands of sources, like factories and power plants. Monitoring air
quality statewide, assisting companies with compliance, investigating complaints and taking
enforcement action against violators are all part of DEP’s work.

As DEP implements the federal Clean Air Act Amendments of 1990, the study of past and present
air quality data will be a crucial component of program planning and air pollution reduction strategies.

Ambient Air Monitoring

The goals of Pennsylvania’s ambient air monitoring program are to evaluate compliance with federal
and state air quality standards, provide real-time monitoring of air pollution episodes, develop data
for trend analysis, develop and implement air quality regulations and provide information to the
public on daily air quality conditions in their area.

DEP monitors air quality in areas having high population density, high levels of expected
contaminants or a combination of the two. The majority of the monitoring takes place in the 13 air
basins of the Commonwealth. Air basins are geographic areas, usually valleys, where air tends to
stagnate. The air basins were designated by the state legislature and written into the state code.

DEP does not generally monitor air quality in Allegheny or Philadelphia counties. Monitoring in these
areas is performed by independent health agencies. An exception exists in Allegheny County, where
DEP has an ambient monitoring site as part of an exhibit at the Carnegie Science Center.

Pollutant Standards Index

A Pollutant Standards Index (PSI) is published daily for 17 areas in Pennsylvania as a means of
reporting daily air quality to the general public. The PSI records levels of five common air
contaminants - carbon monoxide, sulfur dioxide, particulate matter (PM45), 0zone and nitrogen
dioxide. It was developed by the U.S. Environmental Protection Agency to standardize air pollution
ratings. Real time monitoring and current PSI information is also available on DEP’s website at
www.dep.state.pa.us (Choose Information by Subject / Air Quality).

Quality Assurance Program

DEP’s Bureau of Air Quality conducts regularly scheduled performance audits and precision checks
on the air monitoring equipment. Quarterly performance audits are conducted for the purpose of
assessing data accuracy on carbon monoxide, sulfur dioxide, ozone, total suspended particulate
matter (TSP), PM,o suspended particulate matter and lead monitoring systems.



Overview of Air Quality Data
Data collected by DEP can generally be divided into two groups: particulate matter and gaseous

pollutants. The department uses health-based National Ambient Air Quality Standards (NAAQS) as
well as several standards of its own, such as sulfates.

Total Suspended Particulate and PM;o Suspended Particulate Matter

Particulate matter is the solid or liquid matter in the air formed by smoke, dust, fly ash or condensing
vapors that can be suspended in the air for long periods of time. Particulate emissions result
primarily from industrial processes and fuel combustion. The smaller of these particles are breathed
into the lungs where they can aggravate or cause respiratory ailments or carry other pollutants into
the lungs.

The federal ambient air quality standard for particulate matter was revised to reflect the adverse
health effects of particulate matter less than 10 microns in size (PMyg). PM;, measurements have
replaced the total suspended particulate (TSP) standard because many of the larger particles
included in the measurement do not penetrate into the lungs and have little health effect. PM;q
measurements appear to represent essentially all of the particulate emissions from transportation
sources and most of the emissions in the other traditional categories. Thus there is no federal or
state air quality standard for TSP.

The annual mean composite of all areas of the Commonwealth has demonstrated a 23 percent
improvement in TSP levels over the last 10 years. There were no sites in the Commonwealth that
exceeded the former annual or 24-hour air quality standard in 1997.

PM;o monitoring began in the Commonwealth in 1985, with all sites continuing to meet the air quality
standards. DEP completed a major commitment to install continuous PM;,, instrumentation in all air
basins in 1996. PM;, levels have remained fairly constant over the last 10 years with an average 4
percent improvement over the last five years. Average PM yo levels have improved 17 percent since
1989, when monitoring became established in all areas of the Commonwealth.

Sulfates

Sulfates in the atmosphere are of two types: primary and secondary. Primary sulfates are emitted
directly into the atmosphere from industrial processes. Secondary sulfates are formed in sunlight.

Studies have shown significant correlation between high sulfate levels and illness. Sulfates also
reduce visibility and contribute to acid rain. The high level of sulfates during the summer is due to
sulfate formation in sunlight. Sulfates continue to be a problem in Pennsylvania.

The Commonwealth’s 30-day air quality standard was violated in 1997 at all monitoring stations.



Lead

Lead is a metal that is highly toxic when ingested or inhaled. It is a suspected carcinogen of the
lungs and kidneys and has adverse effects on cardio, nervous and renal systems. Lead is emitted
into the atmosphere by industrial processes.

Lead levels in the Commonwealth have met the federal standards for the past 10 years and have
improved by 70 percent. Relatively little improvements are now seen between years across the
Commonwealth in most of the air basins that have no lead industrial sources since the removal of
lead from gasoline.

Nitrates
Nitrates are particulate compounds that form in the atmosphere from the oxidation of nitrogen gases.
They represent a significant portion of the finer particulate that can be inhaled into the lungs and
which affect visibility.
Levels of nitrates are relatively constant across the Commonwealth. There are no long- or short-term

air quality standards for nitrates.

Sulfur Dioxide

Sulfur dioxide is a gaseous pollutant that is emitted primarily by industrial furnaces or power plants
burning coal or oil containing sulfur. Health problems caused by high exposures to sulfur dioxide
include impairment of breathing and respiratory illnesses. Sulfur dioxide damages trees, plants and
agricultural crops and is a precursor to acid rain.

All sites met the air quality standards. Sulfur dioxide levels have improved slightly or remained the
same over the last 10-year period. The 1997 averages continue to be below 50 percent of the
annual ambient air quality standard. The sulfur dioxide seasonal trend is directly related to space
heating requirements.

Ozone

Ozone, or photochemical smog, is not emitted into the atmosphere but is formed by reactions of
other pollutants. The primary pollutants entering into this reaction -- volatile organic compounds
(VOC) and oxides of nitrogen (NO,) -- create ozone in the presence of sunlight. Ozone is a strong
irritant to the eyes and upper respiratory system and also damages crops.

Ozone is erratic by nature and levels fluctuate depending on weather conditions. Ozone levels are
consistently higher during the summer months. Since 1989, ozone levels have shown little or no
improvement. The improvements that are seen in 0zone concentrations can be attributed in part to
controls on VOCs and gasoline volatility. Ozone concentrations exceeded the 1-hour daily air quality
standard on 7 days during 1997.



Oxides of Nitrogen

Oxides of nitrogen (NO,) are a class of pollutants formed when fuel is burned at a very high
temperature. It is predominately emitted from vehicles. Although there is no air quality standard for
NO,, the level of this pollutant is of concern due to its role in the formation of ozone and acid rain.

Nitrogen Dioxide

Nitrogen dioxide is a highly toxic, reddish brown gas that is created primarily from fuel combustion in
industrial sources and vehicles. It creates an odorous haze that causes eye and sinus irritation,
blocks natural sunlight and reduces visibility. It can severely irritate respiratory illnesses. Nitrogen
dioxide contributes to the creation of acid rain and adversely impacts forests and other ecosystems.

No sites in Pennsylvania exceeded the annual air quality standard in 1997. Nitrogen dioxide levels
have improved on average 15 percent over the last ten years.

Carbon Monoxide

Carbon monoxide is a poisonous gas that, when introduced into the bloodstream, inhibits the
delivery of oxygen to body tissue. Exposure creates a severe health risk to individuals with
cardiovascular disease. The largest man-made source of carbon monoxide is vehicle emissions.
This pollutant is only a health concern in areas of high traffic density or near industrial sources.

All DEP sites in the Commonwealth have met the federal air quality standards for the last 10 years.

Carbon monoxide levels have seen a long-term improvement of 36 percent from levels in 1988.

For additional information about Pennsylvania’s air quality programs, visit the DEP website
www.dep.state.pa.us (choose Information by Subject / Air Quality).



INTRODUCTION

The goals of the ambient air monitoring program in Pennsylvania are to judge compliance with
federal and state air quality standards, provide real-time monitoring of air pollution episodes,
provide data for trend analysis, regulation evaluation and planning and provide public information
daily on air quality.

Air quality monitoring to judge compliance with air quality standards in Pennsylvania is conducted
by three agencies: DEP’s Bureau of Air Quality; the Allegheny County Health Department; and
Philadelphia Air Management Services.

This report contains summaries of the air quality data collected by DEP’s Bureau of Air Quality in
calendar year 1997. Data from Philadelphia or Allegheny counties can be obtained by contacting
those agencies directly (mailing addresses and telephone numbers for all three agencies are
given in Appendix B).

The monitoring strategy of DEP is to place monitors in areas having high population density, high
levels of contaminants or a combination of the two. The majority of all monitoring efforts take
place in the “air basins” of the Commonwealth. These “air basins” have been defined in the
bureau’s regulations and consist of the following 13 areas:

Allegheny County Air Basin
Allentown - Bethlehem - Easton Air Basin
Erie Air Basin
Harrisburg Air Basin
Johnstown Air Basin
Lancaster Air Basin
Lower Beaver Valley Air Basin
Monongahela Valley Air Basin
Reading Air Basin
Scranton - Wilkes-Barre Air Basin
Southeast Pennsylvania Air Basin
Upper Beaver Valley Air Basin
York Air Basin

Air monitoring surveillance is conducted in all 13 air basins. Allegheny County conducts its own
monitoring program, and Philadelphia, which also conducts its own monitoring program, is part of
the Southeast Pennsylvania Air Basin. In addition to the 13 air basins in which DEP conducts
surveillance, there are three additional non-air basin areas, which have historically significant
monitoring programs: Altoona, Williamsport and the Shenango Valley. DEP recently began
monitoring in Allegheny County at the Carnegie Science Center in Pittsburgh.

DEP operates two air monitoring networks in the Commonwealth: the Pennsylvania Air Quality
Surveillance System (PAQSS), for high volume particulate sampling and the Commonwealth of
Pennsylvania Air Monitoring System (COPAMS) for continuous pollutant sampling.



The discrete total suspended particulate network consists of 28 monitoring sites. Each site
sampled total suspended particulate matter (TSP) on a schedule of once every six days. Selected
filters are also analyzed for sulfates, nitrates and lead. In addition, discrete sampling is also
conducted at 17 sites for suspended particulate matter of 10 microns or less in size (PMy) in
1997. No additional analysis is performed on the PM;, sample filters.

The COPAMS network is a totally automatic, microprocessor controlled system which consists of
42 remote stations throughout the Commonwealth. These remote stations are connected by
dedicated or dial-up telephone lines to a central computer system that collects the raw data. Each
station measures selected parameters such as sulfur dioxide, hydrogen sulfide, ozone, carbon
monoxide, nitrogen dioxide, oxides of nitrogen, PM o, wind speed, wind direction (vector averaged
and sigma theta), ambient temperature and solar radiation.

The sampling locations for DEP’s air monitoring sites and the pollutants monitored at the site are
listed in Appendix C.

In addition to the normal air monitoring surveillance conducted by DEP, two additional cooperative
monitoring efforts were undertaken this year. DEP has continued a cooperative agreement with
Pennsylvania State University’s (PSU) Department of Plant Pathology, to conduct ozone
monitoring in three remote areas of the state. The collected ozone data will be used to determine
possible effects to forests and crops and assess ozone transport to rural Pennsylvania. The sites
are located in the Moshannon State Forest (Clearfield County), Tiadaghton (Lycoming County),
and at the Department of Conservation and Natural Resource Penn Nursery (Centre County).

To continue the efforts to understand ozone formation and transport by the North American
Research Strategy for Tropospheric Ozone (NARSTO), DEP agreed to take over monitoring at
three NARSTO sites: Holbrook, Greene County; Arendtsville, Adams County; and Kunkletown,
Monroe County. Each NARSTO site monitors selected parameters such as ozone, sulfur dioxide,
carbon monoxide and nitrogen oxides.



CHAPTER 1
AIR QUALITY STANDARDS

One of the primary goals of the ambient air monitoring program is to obtain data to compare
against air quality standards. Pennsylvania has adopted all of the National Ambient Air Quality
Standards (NAAQS), as well as several standards of its own. These standards, designed to
protect the public health and welfare, are shown in Tables 1-1 and 1-2.

In September 1997, the NAAQS for ozone and particulate matter were revised. Since these
revisions did not take place until a majority of the sampling year had already been conducted, this
report and Table 1-1 will reflect the NAAQS in effect at the beginning of the year.

There are two types of NAAQS standards: primary and secondary. Primary standards protect

against adverse health effects, while secondary standards protect against welfare effects such as
damage to crops, vegetation, buildings and decreased visibility.

Table 1-1. National Ambient Air Quality Standards (NAAQS)

Primary (Health Related) Secondary (Welfare Related)
Standard Level Standard Level
Pollutant Type of Average Concentration Type of Average Concentration
Carbon Monoxide 8-hour Running 9 ppm No Secondary Standard
1-hour 35 ppm No Secondary Standard
Lead Maximum Quarterly 1.5 ng/m® Same as Primary Standard
Average
Nitrogen Dioxide Annual Arithmetic Mean 0.053 ppm Same as Primary Standard
Ozone Maximum Daily 0.12 ppm Same as Primary Standard
1-Hour Average
Particulate Matter | Annual Arithmetic Mean 50 nmgy/m® Same as Primary Standard
PMao
24-hour 150 ng/m® Same as Primary Standard
Sulfur Dioxide Annual Arithmetic Mean 0.03 ppm 3-hour 0.50 ppm
24-hour 0.14 ppm

Table 1-2. Pennsylvania Ambient Air Quality Standards

Pollutant Type of Average Standard Level Concentration
Settled Particulate (total) Annual Arithmetic Mean 23 tons/mile’/month
30-day 43 tons/mile2/month
Beryllium 30-day 0.01 ny/m®
Sulfates (as H2SO.) 30-day 10 ny/m?®
24-hour 30 ng/m*®
Fluorides (total soluble, as HF) 24-hour 5 my/m?®
Hydrogen Sulfide 24-hour 0.005 ppm
1-hour 0.1 ppm




CHAPTER 2

AIR QUALITY TRENDS AND COMPARISONS

TOTAL SUSPENDED PARTICULATE

Total suspended particulates (TSP) are the solid or liquid matter in air. Particles vary in size and
may remain suspended in the air for periods ranging from seconds to months. Particulate
emissions come from coal-burning power plants, industrial processes, mining operations,
municipal waste incinerators and fuel combustion. They also are produced by natural sources
such as forest fires and volcanoes. The smaller of these particles are breathed into the lungs
where they can aggravate or cause respiratory ailments. These smaller particles can also carry

other pollutants into the lungs.

The federal ambient air quality standard for particulate matter has been revised to reflect the
adverse health effects of particulate matter less than 10 microns in size (PMyp). There is no
federal or state air quality standard for TSP.

TOTAL SUSPENDED PARTICULATE
Annual Geometric Mean

75

microgramsicabic
meter

Years

Figure 2-1. Trend in annual geometric mean
TSP concentrations, 1988-1997.

Figure 2-1 shows a 23 percent decrease in annual
geometric mean TSP concentrations measured across
the Commonwealth between 1988 and 1997. The solid
line represents the former annual primary air quality
standard of 75 micrograms per cubic meter (ng/m°).

Figure 2-2 shows the TSP trends over the last 10 years
in various areas of the Commonwealth. The air basin
and area’s annual geometric means plotted consist of all
stations which were operated during that year and which
had at least 30 samples taken. Thus, stations that were
moved or discontinued in the past are still included in the
10-year trend. The solid line represents the former

annual primary air quality standard of 75 ng/m®. The historical data that went into Figure 2-2 is
contained in Appendix A. Table A-2 lists the annual geometric means over the last 10 years for
each site that was monitored in 1997. The annual mean is shown if there were at least 30

samples collected that year.

The 1997 TSP summary is contained in Appendix A. Table A-1 tabulates the number of 24-hour
samples collected, the annual geometric mean, the geometric standard deviation, the annual
arithmetic mean, the three maximum 24-hour values with date of occurrence, the number of times
the 24-hour values exceeded the former air quality standards, the minimum value and the number
of 24-hour values in the indicated ranges. There were no sites in the Commonwealth that
exceeded the former annual or 24-hour primary air quality standards in 1997. For comparison to
the PMyo annual air quality standard, the TSP annual arithmetic mean was calculated by
averaging the four quarterly arithmetic means.



FIGURE 2-2. TSP PARTICULATE TRENDS IN PENNSYLVANIA 1988 to 1997
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SULFATES

Sulfate particulate matter in the atmosphere is composed of two types: primary and secondary.
Primary sulfates are emitted directly into the atmosphere from industrial processes. Secondary
sulfates are formed in the atmosphere from other sulfur-containing compounds under
mechanisms that involve photochemical processes.

Studies have shown significant correlation between high sulfate levels and increased illness
absences. Sulfates are also of interest due to their effects of reducing visibility and contributing
to acid rain.

SULFATE PARTICULATE MATTER Figure 2-3 shows the statewide trend of sulfate levels.

Maximum Month Sulfate levels have show little long-term improvement,
S AR only 9 percent, over the last 10 years and have

continually exceeded the 30-day (monthly) air quality

standard. The solid line represents the 30-day state air

quality standard of 10 micrograms per cubic meter

(mg/m®). In 1997, sulfates continue to be a problem with

0O+—+—++—++ the 30-day state air quality standard being exceeded at

vears all monitoring.

20 4

10

microgramsfcabic
meter

_ o Sulfate trends, which are represented by the maximum

Figure 23, egsggégsrf‘i‘g'g‘s‘ﬂngg‘?”m'y mean 30-day (monthly) mean, are shown in Figure 2-4 for the

years 1988 to 1997. The solid line represents the 30-

day state air quality standard of 10 mg/m® on those graphs. Sulfate levels in all areas of the
Commonwealth have shown no major improvement over the last 10 years with all areas
exceeding the state air quality standard. The historical data that went into Figure 4-3 is contained
in Appendix A. Table A-4 lists the maximum 30-day (monthly) means and the maximum 24-hour
(daily) value over the last 10 years for each site that was monitored in 1997. The historical data is
shown if there were at least 30 samples collected that year.

The 1997 sulfate summary is contained in Appendix A. Table A-3 tabulates the annual arithmetic
mean, the number of 24-hour samples collected, the number of 30-day means greater than the
air quality standard, the two maximum 30-day means and months of occurrence, the number of
24-hour values greater than the air quality standard and the two maximum 24-hour values with
dates of occurrence. The large number of high sulfate levels during the summer is caused by the
relationship between sulfate formation and photochemical processes. The maximum values will
occur at the majority of sites during the period from May to September.

11



FIGURE 2-4. SULFATE PARTICULATE TRENDS IN PENNSYLVANIA 1988 to 1997
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LEAD

Lead is a highly toxic metal when ingested or inhaled. It is a suspected carcinogen of the lungs
and kidneys. It has adverse effects on the cardio, nervous and renal systems. Lead is emitted to
the atmosphere by vehicles burning leaded fuel and from certain industrial processes, primarily
battery manufacturers and lead smelters. As a result of the reduction in lead in gasoline, metals
processing is the major source of lead emissions.

Lead concentrations for the years 1988 to 1997, are

LEAD PARTICULATE MATTER represented in Figure 2-5 by the maximum quarterly
L5 aximum Quarter mean during the year for all monitors across the state.
Lead concentrations have leveled off in the last 10
years after dramatic reductions seen in the late 1970s
to early 1980s due to the implementation of lead-free
gasoline. Figure 2-5 indicates that the maximum
) guarterly lead concentrations decreased 70 percent
0 M"_’—H—O—? between 1988 and 1997. The solid line represents the

Vears guarterly mean air quality standard of 1.5 micrograms
per cubic meter (ng/m°).

microgramsfcubic
meter

Figure 2|-5-dTrend in maximu?j qlu?jr_terly Lead trends for the individual areas in the state are
average lead concentrations (including source- H .
oriented sites), 1988-1997. shown in Figure 2-6 for the years 1988 to 1997. The

solid line represents the quarterly mean air quality
standard of 1.5 ng/m® on these graphs.

The particulate lead standard was not exceeded at any monitoring site in 1997. Quarterly
averages for all stations that monitored lead in 1997 are shown in Appendix A, Table A-5, along
with the number of samples taken in each quarter, the annual arithmetic mean and the total
number of samples for the year.

Lead historical trend data is presented in Appendix A, Table A-6 for the years 1988 to 1997. The
table contains the maximum quarterly mean for each year. Trend data is shown for all sites that
operated in 1997. The quarterly mean is shown if there were at least 30 samples collected that
year. No current monitoring site has exceeded the air quality standard in the last 10 years.
Relatively high 1997 lead levels experienced at sites located in Laureldale and Lyons are due to
the influence of lead point sources close to the monitoring sites, although these sites are well
below the air quality standard.
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FIGURE 2-6. LEAD PARTICULATE TRENDS IN PENNSYLVANIA 1988 to 1997

MAXIMUM QUARTERLY MEANS (micrograms per cubic meter)
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NITRATES

Nitrates are particulate compounds that are usually formed in the atmosphere from the oxidation
of oxides of nitrogen gases. They are of interest since they represent a significant portion of the
finer particulates which can be inhaled into the lungs and which have a great impact on visibility.
Nitrates are also being studied to determine their impact on acid precipitation.

Table A-7 in Appendix A summarizes nitrate data collected during 1997. The table contains the
annual mean, the number of samples collected, the three maximum 24-hour values and the
minimum value recorded. As seen from the annual means, the levels of nitrates in the
Commonwealth are relatively constant from area to area.

There are no long-term or short-term air quality standards for nitrates.
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PMi, SUSPENDED PARTICULATE MATTER

Particulate matter (PM) is solid matter or liquid droplets from smoke, dust, fly ash or condensing
vapors that can be suspended in the air for long periods of time. Particulate matter in air with
aerodynamic diameters less than 10 micrometers is PMyo. PMjg has replaced the total suspended
particulate (TSP) standards in recognition of the fact that many of the larger particles included in
TSP measurement (up to 45 micrometers) do not penetrate into the lungs and have very little
effect on health. Consequently, the PM;; measurement is believed to be a better indicator of
actual health risks.

PM;o appears to represent essentially all of the particulate emissions from transportation sources
and most of the emissions in the other traditional categories. The standard for PM,q was adopted
in July 1987. On July 18, 1997, EPA revised the particulate matter standards by adding new
standards for PM, s (particles less than or equal to 2.5 micrometers) and by adjusting the form of
the PMyo 24-hour standard. The comparisons discussed in this section will focus on the standards
that were in place at the beginning of the 1997 monitoring year.

The Commonwealth measures PM;q concentrations using discrete (single sample) monitors which
collect particulate matter on a filter for 24 hours and with a real-time instrument for measuring the
PMy, particulate concentration. The tapered element oscillating microbalance (TEOM) is a
gravimetric instrument that draws ambient air through a filter, constantly weighing the filter and
calculating real-time PMj, concentrations. The analyzer reports 1-hour data, which are then used
to calculate daily 24-hour averages (midnight to midnight), for comparison to the ambient air
quality standard.

Figure 2-7 graphically represents the historical

PM-10 SUSPENDED PARTICULATE statewide PM;o trend for the years 1988 to 1997.
Annual Arithmetic Mean Monitored levels of PM, levels in 1997 have improved
S0 24 percent from levels observed in 1988 across the

Commonwealth. The number of monitors has increased
over the last three years with the installation of
continuous monitors across the state. A majority of
"""""""""""""""" these monitors were installed in high population areas
0 A that are representative of large-scale exposure for

vears comparison to the annual standard rather than the 24-
hour standard. Since these sites are not source-
Figure 2-7. Trend in annual mean PMyo oriented, when they are averaged in determining any
concentrations, 1988-1997. short-term trend the levels tend to stay constant. As a
result, PM;o concentrations have improved by only 4
percent over the last five years.

microgramsfcabic
meter

The map in Figure 2-8 shows the relationship of PM,, annual mean levels in the different counties
across the Commonwealth where monitoring is performed. When there are multiple sites in the
county the annual mean is an average of the sites. Only sites that have monitored 50 percent of
the time during 1997 are included in this figure. All counties monitored by DEP are in attainment
of the annual PMy, air quality standard.
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The map in Figure 2-9 displays the highest second maximum 24-hour PM;, by county in 1997. All
counties monitored by DEP are in attainment of the 24-hour PM,, air quality standard.

PMy, trends for the individual areas of the state are shown in Figure 2-10 for the years 1988 to
1997. The air basin or area averages consist of all stations which were operated during that year
and had at least 30 discrete samples or 50 percent valid continuous data. PMyq levels have
remained fairly constant over this period with an average 4 percent decrease in levels over the
last 5 years. The Erie air basin has demonstrated the most improvement with a 23 percent
decrease over the last 5 years. Average PMy, levels have improved by 17 percent since 1989,
when monitoring became established in all areas of the Commonwealth. The solid line
represents the annual air quality standard of 50 micrograms per cubic meter (ng/m°).

The 1997 PM,, data summary appears in Appendix A, Table A-8. The table contains the
arithmetic annual mean (formed from the average of the quarterly means), the number of 24-hour
samples collected (or calculated), the four maximum 24-hour values, the number of values
greater than 150 ng/m®, the minimum 24-hour value and the number of 24-hour values in the
specified ranges. There were no sites in the Commonwealth that violated the annual or 24-hour
ambient air quality PM,, standard in 1997.

Historical trend data for each site that monitored in 1997 is shown in Appendix A, Table A-9. This

table lists the annual arithmetic means and second maximum 24-hour mean over the last ten
years for each site that monitored in 1997 with at least 50 percent data completeness.
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Figure 2-8. PM-10 Particulate Matter Concentrations - 1997
Annual Means (Average by County)
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Figure 2-9. PM-10 Particulate Matter Concentrations - 1997
Highest Second Maximum 24-hour PM-10 (by County)
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FIGURE 2-10. PM-10 PARTICULATE TRENDS IN PENNSYLVANIA 1988 to 1997
ANNUAL ARITHMETIC MEANS (micrograms per cubic meter)

Southeast Pennsylvania Allentown-Bethlehem-Easton Scranton - Wilkes Barre Reading
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SULFUR DIOXIDE

Sulfur dioxide is a gaseous pollutant that is emitted primarily by industrial furnaces or power
plants burning coal or oil containing sulfur. The major health effects associated with high
exposures to sulfur dioxide include effects on breathing and respiratory illness symptoms. The
population most sensitive to sulfur dioxide includes asthmatics and individuals with chronic lung
disease or cardiovascular disease. Sulfur dioxide damages trees, plants and agricultural crops
and acts as a precursor to acid rain.

The statewide composite average of sulfur dioxide
SULFUR DIOXIDE annual mean concentration for the years 1988 to 1997
Annual Mean . . . .
30 is shown in Figure 2-11. Sulfur dioxide levels have
shown only a slight improvement over the last ten
-------------------------------- years.

The map in Figure 2-12 displays the average sulfur

dioxide annual mean by county in 1997. All counties in

0 e which monitoring was conducted met the air quality
vears standard of 30 parts per billion (ppb).

parts per billios

Figure 2-11. Trend in annual mean SO, The map in Figure 2-13 displays the highest second
concentrations, 1988-1997 maximum 24-hour (daily) average concentration by
county in 1997. All areas of the Commonwealth met the
24-hour air quality standard of 140 ppb.

Figure 2-14 shows the sulfur dioxide 10-year trend (1988 to 1997) of the annual arithmetic mean
in the 12 air basins and the Altoona, Williamsport and Shenango Valley non-air basins. The solid
line represents the annual air quality standard of 0.030 parts per million (ppm). The 1997
averages continue to be below 50 percent of the ambient air quality standard. The Johnstown air
basin continues to improve with levels 47 percent less than recorded in 1988. All other areas
have shown little improvement over the last 10 years, while levels in the York air basin have
increased slightly over the last three years.

Sulfur dioxide levels correlate
significantly with ambient
temperatures. As temperatures

Figure 2-15. SULFUR DIOXIDE SEASONAL TRENDS
Comparision of 1992-96 to 1997
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Sulfur dioxide data for all sites that operated in 1997 is summarized in Appendix A, Table A-10.
The summary includes the annual arithmetic mean, the percentage of valid 1-hour data collected,
the number of 3-hour and 24-hour air quality standard exceedances, the two maximum 3-hour
(block averaging) and 24-hour (daily) means with dates of occurrence and the number of 24-hour
averages in the indicated ranges. All sites in the Commonwealth met the annual mean, 3-hour
and 24-hour ambient air quality standards.

Sulfur dioxide historical data over the last ten years is presented in Appendix A, Table

A-11 for all stations that operated in 1997 with at least 50 percent valid data. This data was used
to produce the trend chart shown in Figure 2-14. The data includes the annual arithmetic mean,
the second maximum 24-hour and 3-hour averages.
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Figure 2-12. Sulfur Dioxide Concentrations - 1997
Annual Means (Average by County)
(parts per billion)
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Figure 2-13. Sulfur Dioxide Concentrations - 1997
Highest Second Maximum 24-Hour Running Mean (by County)
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FIGURE 2-14. SULFUR DIOXIDE TRENDS IN PENNSYLVANIA 1988 to 1997

ANNUAL ARITHMETIC MEANS (PARTS PER MILLION)
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OZONE

Ozone, or photochemical smog, is a secondary pollutant in that it is not emitted directly to the
atmosphere but rather formed in the atmosphere by the reactions of other pollutants. Ground
level ozone is formed during the summer months, when nitrogen oxides (NOy) and volatile organic
compounds (VOC) combine and react in the presence of sunlight and warm temperatures.
Nitrogen oxides come from burning fossil fuels at power plants, industrial boilers and motor
vehicles. They combine with volatile organic compounds like evaporated gasoline and dry
cleaning solvents to create ozone. Ozone is a strong irritant to the eyes and upper respiratory
system. It hampers breathing and also damages crops and materials.

In July 1997, EPA replaced the previous 1-hour primary standard (health-based) with a new 8-
hour standard to protect against longer exposure periods. The secondary standard (welfare-
based) was set identical to the 8-hour primary standard. The ozone secondary standard highlights
the concerns associated with effects on vegetation. As a way of focusing on ozone-related
vegetation effects, DEP has contracted with Pennsylvania State University to monitor at three
rural sites: Moshannon State Forest, Clearfield County; Tiadaghton, Lycoming County; and at the
Department of Conservation and Natural Resource Penn Nursery facility, Centre County.

In addition to the established surveillance monitoring sites, DEP also agreed to continue
monitoring begun by the North American Research Strategy for Tropospheric Ozone (NARSTO).
These sites are primarily designed to study ozone transport in the northeast. These sites are
located in Holbrook, Greene County and Kunkletown, Monroe County.

Since the 8-hour ozone standard was not in effect at the beginning of the ozone season, this
report will focus on the 1-hour standard that was in place during 1997. The ozone season in
Pennsylvania is defined to be from April 1 to October 31.

Ambient ground level ozone trends are erratic by
nature. Changes in meteorological conditions,
population growth, and changes in emissions (VOC
and NOx) influence ozone concentrations.

Figure 2-16 shows that the statewide (DEP sites
only) average second daily maximum 1-hour ozone
concentration is 23 percent lower than the 1988

OZONE
Average 2nd Maximum Daily 1-Hour

150

100 -

parts per billion

L level. However, ozone levels have shown no
improvement since 1989. The solid line is at the
O e primary air quality standard of 125 parts per billion
Y ears (ppb)
Figure 2-16. Trend in average second daily maximum 1- . . .
hour ozone concentrations, 1988-1997 The map In Flgure 2-17 presents the hlgheSt

second daily maximum 1-hour ozone concentration
by county in 1996. Lancaster, Montgomery and Delaware counties had more than one
exceedance of the air quality standard in 1997. All ozone monitoring sites are included in the
representation with the exception of those monitors operated by Allegheny and Philadelphia
counties.
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For the 12 airs basins and the Altoona, Williamsport and Shenango Valley non-air basins,

Figure 2-18 shows the 10-year trend (1988 to 1997) of the average second daily maximum 1-hour
ozone concentration, during the ozone season for DEP monitoring sites. Except for the large
improvement between 1988 and 1989, there is no trend in ozone levels.

Williamsport has been the only area consistently below the air quality standard of 125 ppb, which
is indicated by the solid line on the charts. Southeast Pennsylvania and Lancaster are the only
DEP monitoring areas that are exceeding the air quality standard. Sites operated by Allegheny
and Philadelphia counties are also exceeding the air quality standard.

Ozone levels correlate
significantly with ambient
temperatures and the longer
days present during the
summer months. The
seasonal trend for ozone is
shown in Figure 2-19 for
1997 and the average levels
for the preceding five years.

Hgure 2-19. OZONE SEASONAL TRENDS
Comparison of 1992-96 to 1997

O Historical

F&RTS PER EILLION

Table A-12 in Appendix A m 1997

summarizes ozone data
during the ozone season of .
1997 for all monitoring sites. APR  MAY JUN JUuL AUG SEP  OCT
The data includes the
annual mean, the percentage of 1-hour valid data values collected during the ozone season, the
four highest daily 1-hour maximum values with dates of occurrence, the number of days
exceeding the 125 ppb daily air quality standard and the number of daily 1-hour maximum values
in the indicated ranges.

Historical data for ozone from 1988 to 1997 is contained in Appendix A, Table A-13 for all DEP
sites that operated during the ozone season in 1997 with at least 50 percent valid data. The data
includes the second maximum daily 1-hour value, which is on a day different from the maximum
daily 1-hour value, and the number of exceedances of the air quality standard for the year. To
attain compliance with the air quality standard, a site can have no more than three exceedances
of the 0.12 parts per million (ppm) standard over the last three years. DEP monitoring sites
located in the Southeast Pennsylvania and Lancaster air basins have more than three
exceedances in the last three years along with sites operated by Allegheny and Philadelphia
counties.

Table 2-1 lists the days on which the 1-hour ozone NAAQS was exceeded in 1997. This list

includes monitoring sites operated by the Allegheny County Health Department and Philadelphia
Air Management Services.
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Table 2-1. Ozone Exceedance Days in Pennsylvania — 1997

Daily 1-Hour

Date of Occurrence Monitoring Site County Concentration
(Ppb)
6/20/97 Chester Delaware 127
6/24/97 Norristown Montgomery 131
Harrison Twp. Allegheny 129
718197 Lancaster Lancaster 128
7112197 Murrysville Westmoreland 128
Harrison Twp. Allegheny 126
Penn Hills Allegheny 129
7/13/97 Johnstown Cambria 132
Harrison Twp. Allegheny 133
Lawrenceville Allegheny 125
Penn Hills Allegheny 134
7114197 Norristown Montgomery 135
Chester Delaware 126
Lancaster Lancaster 133
Penn Nursery Centre 126
Northeast Philadelphia Philadelphia 130
7/15/97 Bristol Bucks 144
Chester Delaware 128
Allentown Lehigh 127
Reading Berks 131
Lancaster Lancaster 139
Northeast Philadelphia Philadelphia 130
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Figure 2-17. Ozone Concentrations - 199/
Highest Second Maximum Daily 1-Hour Concentration (by County)
(parts per billion)
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FIGURE 2-18. OZONE TRENDS IN PENNSYLVANIA 1988 to 1997

SECOND DAILY MAXIMUM 1-HOUR (PARTS PER BILLION)

Southeast Pennsylvania

Allentown-Bethlehem-Easton

Scranton - Wilkes Barre Reading
200 i 200 7 mm s 200 7 mmmm s 200 7 mmm s
150 - 150 4\- ------------------- 150 t=----=-=--=-mmm e 150 ¢
100 - 100 —+ - e hEhERCE - 100 + - g 100 -
50 L e 50 1 50 1 [ — 50 1
1988 1997 1988 1997 1988 1997 1988 1997
Harrisburg Lancaster York Altoona
200 T 200 p---mmmm e e 200 p--mmmm e e 200 T
150 - 150 ; 150 150 S
100 - 100 - 1007-M'(9 100 + - 2 —¥~e¢—-"
50 50 50 e e L 50+ttt
1988 1997 1988 1997 1988 1997 1988 1997
Williamsport Johnstown Monongahela Valley Lower Beaver Valley
200 == 200 F - e 200 F === e 200 T
150 +-----==- - - mmmm e 150 I\ ------------------- 150 - 150 t-----==----=-----=---~
100 TNC - 2P <@ 2" " " o i 100 + - TN g 100 + 100 + - VT e
50 L e e B B B 50 —t—t—FFt—F—F 50 e e T A ms e | 50 —t
1988 1997 1988 1997 1988 1997 1988 1997
Upper Beaver Valley
200 T
150 r S
100 —+ - - g
50 "ttt




NITROGEN DIOXIDE / OXIDES OF NITROGEN

Nitrogen dioxide (NO,) is a highly toxic reddish brown gas that is emitted primarily from the
combustion of fuels in stationary or transportation sources. It can cause an odorous brown haze
that irritates the eyes and nose, shuts out sunlight and reduces visibility. NO, acts as a precursor
to acidic precipitation and plays a key role in nitrogen loading of forests and ecosystems. Also,
NO, plays an important role in the atmospheric reactions that generate ozone. NO, has been
associated with acute effects in sufferers of respiratory disease.

Oxides of nitrogen (NO,) are a class of pollutants formed when fuel is burned at a very high
temperature (above 1200 F), such as automobiles and power plants. For air pollution purposes it
is composed primarily of nitric oxide (NO) and nitrogen dioxide (NO ;). Although there is no air
quality standard for NO,, it is an important precursor to both ozone and acid rain.

The trend in annual mean nitrogen dioxide (NO,)
concentrations statewide between 1988 and 1997 is
shown in Figure 2-20. The trend shows a 15
percent decrease in the composite statewide mean
over the last 10 years. All areas of the state
""""""""""""""""" continue to be well below the air quality annual
standard of 53 parts per billion (ppb), which is
indicated by the solid line in Figure 2-20.

NITROGEN DIOXIDE
Annual Mean

[
o

&

parts per billion

0 I Figure 2-21 indicates the 10-year trend of nitrogen
= dioxide annual mean levels from 1988 to 1997 in 12
Figure 2-20. Trend in annual NO, concentrations, air basins and the Altoona non-air basin. Nitrogen
1988-1997. dioxide levels have remained relatively constant
over the last 10 years. The solid line represents the
air quality standard for an annual mean of 0.053 parts per million (ppm). All areas are at or below
50 percent of the annual air quality standard.

l\!ltrq?en d;ox@i Ievi)lg correlate Figure 2-22. NITROGE