Impact of Improved Temporal
Profiles for Point Sources
on Air Quality

Alper Unal*, Nilesh Lahoti®, Ray Papalski°,
Panos Georgopoulos®

Computational
J MACTEC RES “' cc L E::ﬁ::%hamics EeHSm .delgxrﬁﬁentld nv1rEmental protection

'MACTEC, Trenton, NJ

2Computational Chemodynamics Laboratory of the Environmental and Occupational Health Sciences Institute,
a joint institute of Rutgers University & UMDNJ-RWJMS

*New Jersey Department of Environmental Protection



Air Quality Modeling

Chemistry processor
(QSSA or MSVGEAR)

Raw Emissions ) Emission modelling
inventory system (SMOKE)

Advection processor
(horizontal: HPPM or HBOT
vertical: VPPM or VBOT)

Diffussion processor
(horizontal: UNIF
vertical: VDIFF)

Cloud processor
{CLOUD_RADM)

Photolysis rates
processor
{JPROC)

Aerosol processor
(AERO or UDAEROQ)

Hourly gridded
concentrations

Ozone Research Center Workshop 12/19/2005 Computational Chemodynamics Laboratory - EOHSI



Objectives

Electric Generating Units (EGUSs) are significant contributors
to NO, and SO,
e = 20 percent of NO, (MANE-VU Region)
e = 70 percent of SO, (MANE-VU Region)

Improve Emissions Estimation and Processing for EGUs
e Temporal Profiles
e Continuous Emissions Monitoring (CEM) Data
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Modeling Domain
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Modeling

Air Quality Study [August 6t -13t™" 2002]
e Meteorological data: MM5 (UMD)
e Emissions Data / Emissions Processing:
El (RPO)+SMOKE (v2.1)
e CMAQ: CMAQ v4.4
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Emissions Processing

Point Source Emissions
e SMOKE Default Temporal Profile
e Temporal Profile based upon CEM data
e Hourly CEM data
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Temporal Distribution:
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Temporal Distribution:
CEM-Based
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Temporal Distribution
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Impact on NO, Emissions
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Impact on NO, Emissions
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Impact on SO, Emissions
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CEM - Default

Impact of CEM:
03 Difference Plot
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Impact on Ozone: 1 hr MB
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Impact on Ozone: 8 hr MB
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Findings

Incorporation of temporal profiles and CEM data
changes emissions distributions: In some locations
the difference in emissions can be as high as high
as 3-4 times the default.

Impact on ozone is significant when using CEM data
along with state-specific and facility-specific
temporal profiles.
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