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Overview of Ozone and PM, : Air Quality

nat are the Ozone and PM 25 NAAQS?

nere arethe Ozone and PM2s problems ?

nat ar e the sour ces of atmospheric Ozone and
PM2s .... & what chemicals make up PM2s ?




Most Recent Ozone and
PM Standards

—  Annual PM2.5 (1997)
8-hr Ozone (1997) — Form: Annual Arithmetic Mean

— Form: 4t daily max _ Leve: 15.0 ugm3
— Level =0.08 ppm — Attain: 3-year average < 15.05

— Attan: 3_year average 4th *® 24-hr PM2.5 (1997)
daily max < 0.085 ppm — Form: 98" percentile
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PM2.5 networks are very extensive
Monitoring for mass and chemical composition

| 1999-2001 PM25s Monitoring Sites | Current/Planned
Data from AQS 7/8/02. Sites that operated anytime 1999-2001 (n = 1202). Urban & Rural PMzs Speciation Networks

@Trends (54)
o Supplemental (~215 sites currently known)
SS supersites
Daily Sites
* IMPROVE
IMPROVE Protocol — Castnet conversion © Deploy in 2002 ° Deploy in 2003

& Operated all 12 quarters [763]
2 Incomplete; did not operate all 12 quarters [439]




WHERE DO WE FIND OZONE,
PM2.5AND HAZE PROBLEMS

e ... acrossthe nation

e ... urban areas— AQI levels




Levels exceeding 8-hr O3 NAAQS are found in CA, AZ, TX and
many areas in the Eastern Half of the US

Counties Violating 8-hour Ozone (1999-2001)

291 counties total population: 110,895,870




Adjacent metropolitan areas may contribute to elevated ozone levels

CMSA->MSA->County Violating 8-hour Ozone (1999-2001)

142 areas total population: 152,353,765




Levels exceeding PM2.5 NAAQS are found in CA, MT and many
areas in the Eastern Half of the US

Counties Violating 8-hour PM2.5 (1999-2001)

129 counties total population: 65,185,812




Together, Elevated Ozone and PM 2.5 Occurs in Many Areas

CMSA->MSA->Counties Violating 8-hour Ozone and PM2.5
(1999-2001)




Air Quality Index

Current Air Quality in Central Indiana
AQI = Simple metric of dally

Current Conditions for
- ~ IndianapolisfMetro Area:
\‘ Date: 02/15/03
1 Time: 3:00 p.m,
air quality for criteria AT &
Category: Moderate

pollutants AIR QUALITY INDEX B e

Groups

Affected: None
Tomorrow's

Forecast: Moderate

8-hour Average Peak
Concentration

- Good
Columb 3 Harrpisburg -
T * N Moderate
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- Sensitive Groups
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- Very Unhealthy

ﬁ
parleston 7
* LP

February 18, 2003 July 9, 2002




Letslook at thedistribution of AQI daysthroughout the
year for different citiesand compare PM 2.5 with Ozone
daily air quality
|| |




Elevated PM 2.5 Causes Reduced Visbility
In East and Along Southern West Coast

1986-90 Quarter 3




Ambient PM 2.5 Composition in Rural Areas
S04 and associated NH4 are prevalent in Rural Eastern PM2.5

From: Latest Findings on National Air Quality, 2001 Satus and Trends



Ambient PM, . Composition in Urban Areas
More Carbon and Nitrates in Urban Areas vs. Rural Areas
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From: Latest Findings on National Air Quality, 2001 Satus and Trends



Ambient Urban Excess PM 2.5
Concentrationsfor 13 Example Areas
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What Emission Sources Are Major
Contributorsto Ozone and PM 2. 5 ?

‘MH\ —_— ——
N PR R |~ o S R
—_— —— ]

H . 0r G




Ozone Formation

Fuel
Combustion
: 39%
Industrial
Processes

4% Miscellaneous

~ VOC Emissions

Sources of VOC and NOx Contributeto

E Fuel
: Industrial Combustion
| Processes 6%

Miscellaneous
13%

Transportation
42%




Nitrates




Trends

« What trends have we seen in ozone and PM2.57
e And in the main pollutants that lead to ozone and PM-2.57?




B Fuel Combustion [ Industrial Processes
O Transportation B Miscellanecus

- In 1985, EPA refined itz merthods for esimanng emissions.

igure 2-23. Trendin 4th-highest daily S-hour
3 concentrations, 1981-2000.

Ozone Air Quality, 19812000

Annual 4th Daily 8-Hour Max
Zoncentration, ppm

a.20

om

Thousand Short Tons

B9 90 91 92 93 94 95 96 97 98 99 00 (1
Year

VOC emissions, 1982-2001

T 11T i
B Fuel Combustion [0 Industrial Processes
[ Transportation B Miscellaneous _ 10% of siles have concentrations belawthis ine 741 Sites

a4 1985, EPA refined Its methods for estimating emissions.

T 0.00 |

| 51 52 63 B4 55 56 &7 55 59 90 91 92 93 94 95 56 47 55 90 00

#-hour

1981-00: 12% decrease
1991-00: 6% decrease
1999-00: 7% decrease

Transportation

NO, emissions, 1982-2001




SO4 in the east track SO2 emissions from power plants
(sulfates are one of the largest component of PM2.5 in the East)
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Sulfate Reductions Continue But
Vary Across Eastern US

- North Border
— Midwest/Mid Atlantic
— Southeast

O R N W b U1 O N

1995 1997 1998 1999 2000 2001 2002




Trendsin PM 2.5 species trandlate
Into trends for regional haze

Light Extinction in 10 Eastern Class 1 Areas
for Haziest 20 % of Days
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Fine Particle Level
Ozone |level

Small City
wi/ Facility
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OVERALL MESSAGE

Elevated levels of 8-hr O3 and annual PM2.5

— In Southern California and Eastern US
— more areas for ozone

PM2.5 Is a complex problem — daily PM2.5 and haze
problems in addition to high annual levels

— Many chemicals make up PM2.5/haze problem and come
from various sources

— Sulfates (power generation) and carbon biggest contributors

Clear skies / transport rule will help with Ozone and
PM2.5

Local emission controls will be needed for most
persistent problem areas







AQI Levelsfor PM25 Are Elevated Like Ozone
But Occur In TheWinter AsWel AsSummer
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AQI Levelsfor PM25 Are Elevated Like Ozone
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Occur In TheWinter AsWel AsSummer
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Occur In TheWinter AsWel AsSummer
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Occur In TheWinter AsWel AsSummer
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AQI Levelsfor PM 2.5 are moderate throughout the year and
are not elevated like O3
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AQI Levelsfor PM2.5 are only occasionally elevated,
unlike Ozone
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AQI Levelsfor PM2.5 Can Be More Elevated Than Ozone
And Can Occur In TheWinter AsWel As Summer
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Can Occur In The Winter Instead of the Summer
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Can Occur In TheWinter In Addition to the Summer
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AQI Levelsfor PM2.5 Are Elevated In Areas
Where Ozone Has Not Been Elevated
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AQI Levelsfor PM25 Are Elevated Like Ozone
But Can Occur In The Winter Instead of the Summer
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AQI Levelsfor PM25 Are Elevated Like Ozone
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AQI Levelsfor PM25 Are Elevated Like Ozone

And Can Be Higher in Fall and Winter
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