Handout #1


Air Dispersion Model

ISCST3, version 02035 was used to model PM2.5 concentration from sample construction scenarios.

Project Sizes

One-, two- and five- acre sample construction scenarios from the CO, NO2, and PM10 LSTs were used to analyze PM2.5 concentrations from construction scenarios.  The sample construction scenarios were developed from construction industry surveys of one-, two-, three- and five-acre construction sites.  No survey information was received for four-acre construction sites, so the four-acre sample construction scenario was developed from the construction industry surveys of one-, two-, three- and five-acre construction sites.  CO, NO2, and PM10 LST concentrations were only modeled for one-, two- and five acre sites.  To be consistent with the CO, NO2, and PM10 LST air dispersion modeling, PM2.5 concentrations were only estimated for one-, two- and five acre sites.  
Air Dispersion Parameters
Standard SCAQMD air dispersion parameters were used.  In general, SCAQMD air dispersion parameters are the same as those required by EPA.  However, SCAQMD policy requires that all areas under SCAQMD jurisdiction be modeled with the urban air dispersion coefficient and that the no calms option be by-passed for meteorology.

Sources

Combustion sources were modeled as adjacent five meter volume sources.  Fugitive dust sources were modeled as adjacent one meter volume sources.  The combustion and fugitive dust sources were laid over the construction site which was assumed to be square.
Receptors

Discrete receptors were placed at distances of 25, 50, 100, 200, and 500 meter distances from the construction site, which are the same distances that were used for the CO, NO2 and PM10 mass-rate LST look-up tables.

Meteorological Data

West Los Angeles meteorological data were used, because West Los Angeles typically generates the most conservative concentrations.  Both meteorological data with and without dry deposition values were used for comparison.  The mass fractions for fugitive dust from the PM10 LST model runs were normalized for PM2.5 and PM1.  The mass fractions for fugitive dust were 37.9 percent for particles less than one microgram and 62.1 for particles between one and 2.5 micrograms.  The mass fractions for exhaust were taken from speciation.  The mass fractions for combustion emissions were 0.46 percent for particles less than one microgram and 99.54 for particles between one and 2.5 micrograms.  
Emission Estimates
PM10 mass emissions from the sample construction project scenarios that were prepared during the development of the CO, NOx and PM10 LSTs were used to estimate PM2.5 mass emission rates.  Based on ARB speciation, it was estimated that 21 percent of fugitive dust PM10 is PM2.5 and that 89 percent of combustion PM10 is PM2.5.
The highest emissions from either the grading or site preparation phases were used to analyze the impacts from combustion and fugitive dust sources.  Grading phase emissions from the one-acre sample construction project scenario was used to represent a one-acre construction site.  Site preparation phase emissions from the two and five acre sample construction project scenarios were used to represent a two and five-acre construction site.  These were the scenarios that had the highest ratio of fugitive dust to combustion PM2.5 emissions.  
The highest emissions from any phase were modeled for one-, two- and five-acre construction sites to analyze the worst-case impacts from the sample construction project scenarios.  These scenarios were the asphalt phase for the one-acre sample scenario, the demolition phase for the two-acre phase and site preparation for the five-acre phase.
Conclusions
Dry Deposition
Isopleths from model runs with and without dry deposition were compared and found to be similar.  Therefore, it was determined that there was no substantial difference between model runs with and without dry deposition, so the PM2.5 air dispersion modeling was performed without deposition.  When preparing the look-up tables for PM2.5, staff will use this same approach.
Source Type

For the one-acre site, the PM2.5 concentrations from combustion are far more significant that from fugitive dust with about 95 percent of the contribution coming from combustion.  For the two-acre site, the fugitive dust component of the PM2.5 concentration is no longer insignificant.  Fugitive dust comprises about 25 percent of the PM2.5 concentration from the two-acre site.  For the five-acre site fugitive dust comprises 14 percent of the PM2.5 concentration.  Therefore, both fugitive and combustion sources should be included in PM2.5 LST analysis..
Maximum Concentrations
The maximum PM2.5 concentrations were estimated from the one-, two- and five-acre phases with the maximum PM2.5 mass emission rates.  These scenarios were the asphalt phase for the one acre sample scenario, the demolition phase for the two acre phase and site preparation for the five acre phase.  For the one-acre site the maximum PM2.5 concentration was estimated to be 9.8 micrograms per cubic meter, for the two-acre site the maximum PM2.5 concentration was estimated to be 9.5 micrograms per cubic meter, and for the five acre site the maximum PM2.5 concentration was estimated to be 9.8 micrograms per cubic meter.
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