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Outline

Trends

* Visualization and trends in worst haze conditions
* Sulfate and SO, emissions

 Nitrate, soil

Urban excess
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Trends

 Theil regression

« 1989-2010; 2000-2010
« Seasonal and regional

« Urban and rural (sulfate)
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2000-2010 Trends in Annual Mean Sulfate
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2000-2010 Trends in Seasonal Mean Sulfate
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SO, Emissions

* National Emissions Inventory (NEI) - Annual Total
Em|SS|OnS (1990'2011) (www.epa.gov/ttnchiel/trends/)

— All SO, sources for annual totals and entire U.S.

 EPA’s Air Markets Program—Acid Rain Program
(1995'2011) (ampd.epa.gov/ampd/)

— Continuous emissions monitoring (CEM)- aggregated to monthly,
annual, and state level. Power plants only (~*65% of total in 2010
according to NEI).
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Implications

Sulfate:

* On an annual basis, strategies for reducing SO, from
power plants have been successful in lowering
particulate sulfate in the atmosphere, especially for the
eastern U.S.

* For certain regions and seasons, factors other than
known local emissions have had significant impacts on
sulfate concentrations.
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2000-2010 Trends in Seasonal Mean Nitrate
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March, 2012, El Paso, TX
(PM,, > 5000 pg m3)




Y. 2000-2010 Annual Soil
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Implications

* Nitrate- Potential contributions from oil and gas
development and international transport

* Soil- Drought, land use change, anthropogenic sources,
long-range transport
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Future Work
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High Park Fire, CO, June 2012
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Russell et al., 2012, ACPD
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Fig. 7. Percent change in OMI-observed background NO, columns. Open triangles sho
the change is < £ 5% while the solid triangles show where the change is > £ 5 %.
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Standardized Anomaly

x' = standardized anomaly

X = data (monthly mean)

X = climatological monthly mean

s,= climatological standard deviation

*Removes influences of location and spread
*x'= 0 for mean, x=1 for 1 standard deviation
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* The IMPROVE program is a cooperative
measurement effort designed to

establish current visibility and aerosol conditions in mandatory Class |
areas;

identify chemical species and emission sources responsible for existing
anthropogenic and natural visibility impairment;

document long-term trends for assessing progress towards the national
visibility goal;

and, with the enactment of the Regional Haze Rule, provide regional
haze monitoring representing all Class | areas where practical.
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