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The Quest for a Proper 
Distribution of Emissions

Ever since the TexAQS 2000 study found that the 
VOC emissions in Houston were underestimated, 
TCEQ staff has been seeking a method of  properly 
estimating and distributing the point source 
emissions, especially in the industrial areas.
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The reported propylene 
emissions inventory

From J. Jolly
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Estimating Emissions from Observations

• When VOC monitors are downwind of certain 
source clusters (e.g. Battleground Rd), they 
consistently observe high concentrations.

• In the past, however, we have not had VOC data 
from enough sites to triangulate upon the 
emission sources.

• It has been very challenging to estimate 
emissions from observations.
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San Jacinto Monument

When winds blow from south and south-southwest, high propylene concentrations were 
consistently observed at the San Jacinto Monument site.
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Triangulation Using EISM Data

• In 2003, the EISM program added three new 
auto-GCs in the industrial areas of Houston:  
Wallisville Rd., Lynchburg Ferry, and Haden 
Road-HRM3. 

• Since 2003, two more auto-GCs have been 
added: Chavez HS and Milby Park.

• The resulting network is composed of eight auto-
GCs, which encompass the industrial areas of 
southeastern Harris Co.
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Geometric Mean Ethylene and Propylene 
by Wind Direction at Lynchburg 
2003 – 2005, June – August only
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From J. Jolly

Radar plots show that high ethylene and propylene 
concentrations are consistently observed at 
Lynchburg Ferry when winds are southerly.

N

S

EW



Air Quality Planning and Implementation Division   • New Spatial Emission Adjustment for HRVOCs; ME: July 10, 2006  • Page 8

All sites point to vicinity of 
Battleground Road

From J. Jolly
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Several prominent 
emission sources 
exist for ethylene

From J. Jolly
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Question

• How often does a monitoring site observe high 
concentrations of a VOC after the air mass has 
passed over a particular point in the Houston area?

• Of all the trajectories that pass over a point, how 
many of them result in concentrations greater than 
the 75th percentile?  If an air parcel passes over a 
particular point, what is the probability that it will 
contain high VOC concentrations?

• The maps of probabilities of high concentrations are 
called the potential source contribution functions 
(PSCF).
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From Xie and Berkowitz, 2005Longitude
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New Emission Adjustment for Modeling

• The same quantity of extra olefins* (i.e., above 
the reported point source EI) was added to the 
original reported inventory.

• However, it was redistributed according to the 
potential source contribution functions (PSCF).

*Light olefins refer to the class of compounds which include ethylene, 
propylene, butenes, and butadiene.
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New emission adjustment puts 
most of propylene at Battleground 
Rd source cluster, as indicated by 
triangulation and PSCF.
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Model results for 
Aug 25, 2000, with 
no emission 
adjustment
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Model results 
for Aug 25, 
2000, with old 
emission 
adjustment
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Model results 
for Aug 25, 
2000, with new 
emission 
adjustment
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The lack of large differences 
suggests that the old emission 
adjustment captured the 
emission distribution in a 
manner that is fairly consistent 
with the observations.
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Conclusions

• The new emission adjustment corroborates the 
old emission adjustment well.

• The new emission adjustment is based solidly 
upon observational data from the auto-GC 
network and should be easier to defend.


