Ozone exceedances in Houston TX:
Characteristics and Best Practices
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Case Study:
Emission Event Driven Ozone

*Characterization
*Emission source
*Spatial/Temporal impacts on air quality

*Modeling best practices
*Observational data best practices
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A “Non Typical” Ozone Change
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Distribution of Observed Daily 1h-03, 8h-03 Max Concentrations
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Harris, Galveston, Chambers, and Brazoria Counties

as Reported Jan 31 - Dec 31, 2003

VOC Event Emissions

Event Emissions |
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Ozone and Attainment

* |dentified a consistent presence of elevated
concentrations of VOCs

* 2000’s — Alkenes > 40 ppb/hr
¢ 2010’s - primarily alkanes and aromatics > 20

ppb/hr



Ozone Plumes
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Spatially limited Ozone Plumes
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Spatially limited Ozone Plumes
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Model Tools



Grid Resolution - Chemistry
Predicted VOC - Production of HOZ Radicals

‘ ‘ ‘ I I I ‘ ‘ I I I I I I n 59_
591 (a) 1 59t (b) s | (a) 0.50
55| B st ]
51} 51} 51F
a7l a7t 47 0.46
431 43 43
_ a9l =39
gss- g 39 ch,Ss_ 01
=35 =35} <
31 31} 31k
27 27+ 27k 0.38
23} 23} o3t
19} 19} 19l
5 15} 15k 0.34
| 4-km’ 1-km| 4-km
1 Il 11 L L L |
{9 23 27 31 35 30 43 47 51 55 59 63 67 19 23 27 31 35 39 43 47 51 55 59 63 67 163 27 31 35 39 43 47 51 55 5963 &7
x (km) xl(km? - 495 x (km) 10 30
© @ <[ ) W P(HO))
m 55_ —
20t 1 20} 190 | - 10,96
16} 16} 47
5 5] 115 43 40.22
s g = 39
3 12} 3 12} E
£ £ : a1l 0.18
- 8-
: 27}
-
7 2 0.14
4} 4t
19
- 1-km 0 i
0 3 6 0 43 47 51 55 59 63 67 b 0.10
19 23 27 31 35 39 43 47 51 55 59 63 67 19 23 27 31 35 39 pp » L
x (km) X (km) 19 23 27 31 35 39 43 47 51 55 5 ppb

X (km)
Henderson et al., JAWMA 2010



Henderson et al., JAWMA 2010

Grid Resolution - Emissions

NOx 1k
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Grid Resolution — Model Performance
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1-h and 8-h Ozone, ppb

Model Got
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Model I\/Ilsses Locatlon
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Observational Data



Auto GC Data
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Emission Event Database
(STEERS)



STEERS

Database
(Pink)
Lawyers

> Site Ozone, Wind Speed, and Wind Displacements
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Wind Speed, km/h
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Final Thoughts

Dilution versus Chemistry

Mindful of space and time

Model Resolution key

Inventory Inventory Inventory

FLAIR Camera

New sources - alkanes?

Stochastic emission in a forecasting/regulatory
model?



Questions
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