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Fine and Coarse PM

Fine particles (PM, ;)
Combustion, gases to particles

Major sources:

. Coal, oil, gasoline,
diesel, wood combustion;

. Transformation of SOx
NOX, organic gases;

. High temperature industrial
processes (smelters,
steel mills); and

. Forest fires.

Lifetime days to weeks,
regional distribution over
urban scale to 1000s of km

Coarse particles (PMyg.,:)
Crushing, grinding, dust

Major sources:
Resuspension , e

of dust tracked =
onto roads;

Suspension from disturbed soil
(farms, mines, unpaved roads);

Construction/demolition; and
Biological sources.

Lifetime of hours to days,
distribution up to 100s km
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History of the PM NAAQS

Ve,
Year Indicator Time Form
24-hour 260 pg/m3 (primary) Not to be exceeded more than once per year
1971 TSP 150 pg/m? (secondary)
Annual 75 pg/m3 (primary) Annual average
24-hour 150 H9/m3 Not to be exceeded more than once per year on average over a 3-year period
1987 Mo Annual Annual arithmetic mean, averaged over 3 years
PM, ¢ 24-hour 65 pug/m3 98" percentile, averaged over 3 years
Annual 15 pg/ms3 Annual arithmetic mean, averaged over 3 years
1997 24-hour 150 pg/m3 Initially promulgated 99th percentile, averaged over 3 years; when 1997
PM,, standards were vacated, the form of 1987 standards remained in pla_ce (not to
be exceeded more than once per year on average over a 3-year period)
Annual 50 pug/m3 Annual arithmetic mean, averaged over 3 years
24-hour 35 pug/ms3 98" percentile, averaged over 3 years
2006 PM2'5 Annual 15 pg/m3 Annual arithmetic mean, averaged over 3 years
PM,, 24-hour 150 IJg/m3 Not to be exceeded more than once per year on average over a 3-year period

First established in 1971.

Not revised until 1987, and indicator changed from TSP to PM,, (¥4 of a grain of salt).

Ten years later, added a standard for PM, = and retained but slightly revised standards for PM,,
(intended to regulate "inhalable coarse particles" from 2.5 to 10 micrometers).

The 2006 standards lowered the 24-hour PM, ¢ standard to 35 pug/m?3, but retained the annual
standard. The 24-hour PM,, standard was retained, but the annual PM,, standard was revoked.
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Current PM NAAQS Review

Final Integrated Science Assessment (ISA)  |December 2009

Final Risk Assessment (RA) June 2010
Final Urban-Focused Visibility Assessment
(UFVA) July 2010

August 16, 2010
Public Comment Period for Second Draft (E)?tended to August

Policy Assessment (PA) 30 for Chapter 4)
. . September 2010
Final Policy Assessment (PA) (Not final yet)
Proposed Rule February 2011
Final Rule October 2011
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The PM Policy Assessment-
2"d Draft

Integrates evaluation of results from the ISA (evidence-
based data) and from the RA (risk-based data).

Recommends annual PM, - concentrations in the range
between 11 ug/ms3 (as precautionary level) and 13 pg/m?3
(a level just below that reported in select health effect
studies).

Recommends a 24-hr PM, - between 30 ug/m3 and 35
ng/ms.
Recommends lowering the PM,, standard to be between

65 ng/m3 and 85 nug/m3 , and change the form of the
standard to be a 98! percentile.
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Issues Associated with
Recommendations Presented In the
Policy Assessment

« US EPA continues to rely heavily on epidemiological studies of
associations between ambient PM concentrations and various
mortality and morbidity health outcomes to support lowering the
PM, . and PM,, standards.

« Evidence of effects is uncertain due to confounding factors, results
that vary with different model specifications, heterogeneity in PM
concentrations and health effects, and measurement exposure error.

 Regardless, US EPA in the policy assessment is making
recommendations to lower the standard based on air quality
distributions at monitoring sites, not on the health effects literature.

« Recommendations for the 24-hr standard are based on having a
“controlling” annual standard and a 24-hr standard that would provide
additional protection.
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PM, . Emissions from
Different Sources (2005)

National PM2.5 Emissions by Source Sector
in 2005

Total Ermissions

Foad Dust S04 577
Miscadlanecus = TE38E
Industial Procosses 1284
Electricty Generation 515455
Fires \ 411470
Residential Weod Combustion 12(y B2 1
WWaste Disposal T 0 275,508
M Read Equiprnent 2872
Fossil Fud Combustion 213230
On Road Vehides T 135,12
Sohwent Use i 7,560
Fetilizer & Livestadk | 1522
I T T
0 200,000 1,000,000
Tens

Source: http://www.epa.gov/air/emissions/pm.htm

National PM10 Emissions by Source Sector

in 2005

Road Dust
Miscd lanecus
Industral Processes l
Electridity Genaration |
Fires 1]
Fossil Fusl Combustion |
Rasidential Wood Cormbustion | 3%
Waste Disposal I
Maon Read Equiprnent
On Foad Vehides |
Fertilizer & Livestock |
Solvert Use |

Total Ernissions
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PM Air Quality Trends

PM2.5 Air Quality, 2000 - 2008 : PR -
(Based on Seasonally-Weighted Annual Average) Large Impllcatlons to |OW€I’|ng the

National Trend based on 728 Sites annual PM2_5 standard — as many

o sites would be out of compliance!
Ezs-
%jzﬂ- . .
c . PM10 Air Quality, 1990 - 2008
75 157 National menitcring for FM2.5 began in 599 - (Based on Annual 2nd Maximum 24-Hour Average)
£ o Mational Trend based on 325 Sites
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PM,, standard changes may also 5553383233 282808¢0880000a0
. o 1 2 3 4 5 & ¥ 8 9 01 2 3 4 5 B 7 8
have an impact on power plants
1990 to 2008 : 31% decrease in MNational Average

Source: http://www.epa.gov/airtrends/pm.html
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History of the Ozone NAAQS

Ave.
Year Indicator Time Level® Form
1971 Photochemical 1-hour 0.08 Not to be exceeded
oxidants ppm more than once per
year
1979 O4 1-hour 0.12 Not to be exceeded
ppm more than once per
year
1997 O; 8-hour 0.08 Annual fourth-highest
ppm daily maximum,
averaged over 3 years
2008 O, 8-hour 0.075 Annual fourth-highest
ppm daily maximum,

averaged over 3 years

a Levels are identical for primary and secondary ozone standards
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First established in 1971.

First revision in 1979, when
Indicator changed from
photochemical oxidants to
ozone and the standards
Increased.

In 1997, the standards
changed form and were
lowered to 0.08 ppm.

The most recent revision in
2008 lowered the standards
to 0.075 ppm, but this
revision is currently under
reconsideration.
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Reconsideration of the 2008
Ozone NAAQS

 |n 2009, the US EPA Administrator re-evaluated the same scientific
data used as the basis for the 2008 NAAQS, which was set under a
different Administration, and decided to initiate a reconsideration of
the standard.

* In Sept 2010, US EPA proposed new primary and secondary ozone
standards:

— The 8-hour primary standard should be lowered from 0.075 ppm to within the
range of 0.06 — 0.07 ppm.

— The secondary standard should be a cumulative, seasonal standard expressed
as an annual index of the sum of weighted hourly concentrations, cumulated over
12 hours/day during the consecutive 3-month period within the ozone season

with the maximum ozone index value, set within the range of 0.7 — 15 ppm-
hours.

* US EPA has not issued their decision for reconsideration
New review of ozone standards has begun, ISA to be released soon
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Issues Assoclated with the
Reconsideration of the 2008
Ozone NAAQS

US EPA placed greater emphasis on an exposure study
of lung function that did not show adverse effects at
ozone levels below 0.08 ppm (Adams 2002, 2006).

US EPA used inappropriate statistics to re-analyze this
study and concluded that effects on lung function were
observed at 0.06 ppm ozone.

US EPA did not consider that the small effects observed
on lung function were not adverse.

Epidemiological studies relied on by US EPA were
subject to major methodological limitations and do not
support adverse effects below the 2008 standard.
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Emissions of Ozone Precursors
from Different Sources

National Nitrogen Oxides Emissions by Source Sector
in 2006

Total Emissions

On Road Vehickes (I

£.491,821
Men Read Equiprnent 4162872
Electricty Generation = 3783655
Fossil Fuel Comnbustion (I \2 104 2394297
Indlustrial Procssses I 0 116365
Waste Disposeal 125 4%
Fires 94 372
Regidential Wood Combustion 8324
Soluent Use £,400
Miscdlaneous 644
Ferilizer & Livestodk 2029
T T
] £,000,000 10,000 000

Tons

National Volatile Organic Compounds Emissions by Source Sactor

in 2005
Total Emissions
Solvent Use 4 2de, 897
On Road Yehides 4,112,147
Nen Reoad Equiprent (N 2843213
Industrial Precesses - 1645 584
Miscallaneous [N 120257
Fires GEN30S
Fesidertial Wood Combustion 1] 543465
Waste Disposal r 465,003
Fossil Fud Combustion 13, 755
Eledtricty Generation | 47 965
Fetilizer & Livestock j 42191
Foad Dust | 1

I

T T T
0 2,000,000 4,000,000 6000000
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Source: http://www.epa.gov/air/femissions/nox.htm

Source: http://www.epa.gov/air/femissions/voc.htm

L

- Gradient

. . Copyright Gradient 2010



=
w

Ozone Air Quality Trends

Ozone Air Quality, 1990 - 2008
(Based on Annual 4th Maximum 8-Hour Average)
National Trend based on 547 Sites
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1990 to 2008 : 14% decrease in National Average

Source: http://www.epa.gov/airtrends/ozone.html
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Conclusions

« About 10% of monitoring sites are currently out of
compliance with the PM, - standard. A lower standard
would bring many more out of compliance. As a major
contributor to emissions, this will significantly impact
power plants. It is less certain how changes to the PM,,
standard will impact power plants.

* For ozone, many monitoring sites are currently out of
compliance. Further reductions will bring many more out
of compliance. As a major contributor to NOx emissions,

this will have significant implications for power plants.
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