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Emission Inventories for Texas

Texas Commission on Environmental Quality (TCEQ)
Point Source Emissions Inventory

- Annual average SO,, NO,, CO, and VOC emissions

Dallas

i - Includes 1858 fixed-location pollution sources in Texas

TEXAS - Databases for 1999 and 2004

Beaumont
o

Houston EPA Continuous Emissions Monitoring

- Hourly measurements of SO,, NO,, and CO, emissions

- Includes 130 fossil-fuel power plants and other large
fixed-location pollution sources in Texas

Measurements in 2000 identified inaccuracies in the TCEQ Point Source
Emissions Inventory (Ryerson 2003; Wert 2003; Kleinman 2002).




‘ Major Emission Sources in Houston

2004 TCEQ Point Source Emissions Inventory
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‘ Major Emission Sources in Houston

2004 TCEQ Point Source Emissions Inventory
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‘ Measurements by the NOAA WP-3 Aircraft

27 September 2006
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NO, (ppbv) and SO, (ppbv)

‘ Measurements Downwind of the Houston Ship Channel
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Calculation of Absolute Fluxes

T f]
NN WP-3 Flight Track “:"‘;’
= _
ks VERTICALLY-MIXED
g PLUME
Distance, y
Zpg, Yy
Net Flux =v cosa jn(z)dz X, (y)dy
0 -y

y is the cross-wind coordinate

z is the vertical coordinate

v is a constant, uniform windspeed

a is the angle between aircraft track and the direction normal to the wind direction
X is the measured mixing ratio enhancement of species m

n is the number density of the atmosphere

Assumptions:
- Wind speed and emissions are constant between the time of emission and measurement.
- Boundary layer (BL) is well-defined and well-mixed.

The close ship channel transects presented here may not be fully mixed, and this is a potential
source of error,

White et al., 1976



‘ Absolute Fluxes From the Houston Ship Channel

® Parish Hourly CEMS
¢ TCEQ 2004 Point Source Emissions Inventory
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‘ Absolute Fluxes From the Houston Ship Channel
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NO, (ppbv)

Evidence of NO, Reductions
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‘ Contributors to Ozone Formation
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Ozone Precursors at Other Industrial Complexes
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Comparison to Emissions Inventory: Ethene / NO,
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Comparison to Emissions Inventory: Propene / NO,
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Conclusions for the Houston Ship Channel

- Major source of NO,, SO,, and CO, for the Houston urban area.

- NO, and SO, emissions are underestimated in the TCEQ 2004 Point
Source Emissions Inventory

- Significant NO, reductions have occurred between 2000 — 2006 for the
East Section of the ship channel and Cedar Bayou

- Ethene and propene make a large contribution to O, formation.




Conclusions for the Isolated Industrial Complexes

- The TCEQ 2004 Point Source Emissions Inventory underestimates
ethene / NO, by factors of 10 — 50 and propene / NO, by factors of 10 —
50 compared to 2006 aircraft measurements.

- Ethene emissions from Sweeny decreased between 2000 — 2006.

- For other industrial complexes, the day-to-day variability and within-
plume variability exceeds the interannual trend in VOC emissions.




ADDITIONAL MATERIAL




Description of Measurements Onboard the WP-3

SO,: UV-pulsed fluorescence; +0.3 ppbv

NO, NO,, and NO,: NO/O, chemiluminescence, with photolysis to convert NO,
to NO. NO, measured by catalytic conversion of all nitrogen oxides to NO on
a 300°C gold surface in the presence of CO; +0.1 — 0.5 ppbv.

CO,: Non-dispersive infrared absorption using a modified LICOR; +0.4 ppmv.
CO: Vacuum ultraviolet fluorescence; £0.3 ppbv.

Speciated hydrocarbons: Whole air samples, analyzed by GCMS and GCFID.




Reported Emissions Reductions

1999 TCEQ Point Source Emissions Inventory

2004 TCEQ Point Source Emissions Inventory
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Reported Emissions Reductions

2004 TCEQ Point Source Emissions Inventory
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