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Abstract

A cotton ginning industry-supported project was initiated in 2008 to develop a robust particulate matter (PM)
dispersion modeling dataset that could be used for evaluating current and future PM dispersion models. This paper
compares total PM data collected by the industry-supported study at one gin to outputs from EPA’s AERMOD
ambient air modelling software. Ambient air samplers were placed at 35 locations that were arranged around a gin in
three concentric circles. Stack emissions data, on-site weather data, emissions points, and structure data were used as
inputs in AERMOD. Modeled outputs were compared to the collected total PM concentrations at the specified
locations around the gin. The percent difference of modeled from collected concentrations were mapped in order to
analyze its spatial distribution. This analysis found that the model tended to underestimate concentrations close to
the emission source. As distance increased from the emissions source, modeled and sampled data began to align then
flipped, with the model overestimating nearly all concentrations at distances greater than 100 meters from the
source. Slides used in this presentation are shown in Figure 1.
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Parent Project Objectives

National Cotton Ginning Particulate Matter
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sampler performance characteristics

Figure 1. Slides used in the conference presentation.
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Figure 1 (cont.). Slides used in the conference presentation.
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Figure 1 (cont.). Slides used in the conference presentation.
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Figure 1 (cont.). Slides used in the conference presentation.
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Figure 1 (cont.). Slides used in the conference presentation.
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Meteorology Data - Key Factor 3

* On-site meteorclogy data
collected during on-site PM
sampling

* Base tower station (pictured)

+ Windfield data - 72 anemometers
on the amhbient PM sampling
towers

* Seasonal on-site meteorology data
* & or5 years of data per site
* Local or regional meteorclogy data

+ Typicallyused by regulators or
consultingfirms

* Upper airdata will beusedin all
madeling evaluations

* Measure all on-site

structures
* Complete forall6
sites

* Create 3D wireframe
drawings that can
beimported intothe
dispersion modeling
software

« ~40% complete

Figure 1 (cont.). Slides used in the conference presentation.



2015 Beltwide Cotton Conferences, San Antonio, TX, January 5-7, 2015 627

Dispersion Modeling Evaluations

* Modelsthatwill be evaluated:
» AERMOD, AERSCREEM, ISC3, .
* Develop modelspecific concentration databases

* Geospatial and temporal values will directly correspond to the
measured ambient data

= Statistically compare the actual measured TSP concentrations and
modeled TSP concentrations.
» Effects of using on-site meteorology datawversus local or region data

* Can on-sitewind field data set be used in explaining some of the
differences between the modeled and measured concentrations?

« Will using particle size data help?
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Figure 1 (cont.). Slides used in the conference presentation.
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Dispersion Modeling
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Status/Timeline

* Stack sampling data—ready

= Ambient sampling data —compiled
* Error checking —93% complete

* Meteorology data—86% complete

* Structuresdata— 72% complete

* Modeling evaluation
* Jason Throckmorton - M5, student starts Jan. 2015
* Hope to have initialresults to present at the 2016 Beltwide Cotton
Conferences
* Develop a modeling advisory group (August 2015 is the target
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Figure 1 (cont.). Slides used in the conference presentation.



