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Introduction

As a tool, regional modeling, using state-of-science 3-dimensional computer models, has
historically simulated the dispersion and chemical transformation of the criteria pollutants
for the South Coast Air Basin (Basin). The results of these modeling analyses have been
the cornerstones of control strategy development for the Air Quality Management Plan
(AQMP). One of the main objectives of the Multiple Air Toxics Exposure Study II
(MATES-II) program has been to determine if the state of computer simulation modeling
is adequate to simulate measured concentrations of toxic compounds and provide a means
for estimating spatially resolved risk to the community. ‘

As part of MATES-II program, the challenge of the modeling the dispersion, transport
and transformation of the emissions of toxic compounds in the Basin was undertaken.
This appendix outlines that regional modeling effort. The results of the regional model-
ing simulation are presented for the Basin in total and for 24-sites (10-fixed routine and
14-microscale) that measured toxic compounds during the period April 1, 1998 through
March 31, 1999. This appendix also discusses the selection of air quality and meteoro-
logical models used for the simulation, the model input preparation, and the selection of
the modeling domain. In addition, a characterization of model performance is provided
to demonstrate the capacity of the simulation to recreate concentration of both toxic and
criteria compounds measured in the Basin during the monitoring period. Finally, spa-
tially resolved estimates of risk to the Basin population are provided.

3-Dimensional Regional Simulation Models Evaluated

The Urban Airshed Model (UAM) was used to simulate the regional dispersion of air
toxic compounds based on their emission rates as discussed in Chapter 4 of the main
document. The UAM has been the U.S. Environmental Protection Agency’s (EPA) rec-
ommended model for ozone attainment demonstrations. There are several models cur-
rently available for ozone simulation. These models are undergoing evaluations as po-
tential models for the next AQMP revision. While the EPA’s version of the UAM may
be considered dated, the model has been proven for ozone air quality analysis. Specifi-
cally, the dispersion algorithms are still appropriate to analyze the dispersion of inert spe-
cies (or compounds). As such, the UAM is used to simulate the dispersion of the toxic
compounds.

In addition to the EPA’s version of UAM, a special version of UAM (called UAM-TOX)
was applied to simulate the atmospheric reactions of volatile organic compounds (VOCs)
and oxides of nitrogen (NOX) to account for the formation and/or destruction of several
toxic VOC compounds. Specifically, the UAM-TOX is used model VOC compounds
such as 1,3 butadiene, (which reacts in the atmosphere) and carbonyls such as formalde-
hyde and acetaldehyde (which form in the atmosphere).
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Modeling Domain

Figure V-1 shows the modeling domain used in the modeling analysis. The horizontal
modeling domain covers 210 kms from west to east and 120 kms from south to north.
The modeling domain is somewhat smaller than the domain used for the AQMP regional
modeling simulations. However, each square shaped grid cell with side dimension of 2
km provides significantly better resolution than the 5 km resolution used for the regional
modeling demonstration for the criteria pollutants.

The vertical dimensions of the modeling domain extended to 2000 m above the surface
using a terrain following coordinates system terrain. Five vertical layers were used in the
simulation to characterized horizontal and vertical transport and dispersion.
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Figure V-1. UAM MATES II regional modeling domain.

Toxtc Compounds Modeled

A total of 34 compounds are modeled as part of the regional model evaluation and 29 of
the modeled compounds have measurements collected at the 10 MATES II sites. Table
V-1 provides the locations of the MATES II sites and Table V-2 provides a list of the
toxic compounds that were both modeled and measured. Table V-2 also provides the in-
strument’s detection limit for compound measurement for reference. In some cases,
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modeled concentrations for those toxic compounds having measurements at or near the
detection limit fall below the range of instrument detection.

Table V-1. Locations of the MATES II Toxic Monitoring Network

Location Type Site

Anaheim District Monitoring Network
Burbank District Monitoring Network
Compton MATES II Special Study Site
Fontana District Monitoring Network
Huntington Park MATES II Special Study Site
Central LA District Monitoring Network
Long Beach District Monitoring Network
Pico Rivera District Monitoring Network
Rubidoux District Monitoring Network
Wilmington MATES H Special Study Site

Meteorological Model Description

The CALMET meteorological model was used to generate hourly gridded three-
dimensional meteorological fields. CALMET consists of a diagnostic wind field module
and micrometeorological module for the boundary layer. The diagnostic wind field mod-
ule uses a two step approach to develop hourly wind fields. In the first step, CALMET
generates an initial-guess wind field using selected subsets of the observational data to
characterize the mean hourly wind flow. This initiai-guess is then adjusted for kinematic
effect of terrain, slope flows, and terrain blocking effects to produce a Stepl wind field.
The second step consists of an objective analysis procedure to introduce observational
data into the Step 1 wind field to produce a final wind field. The micrometeorological
module calculates boundary layer parameters such as surface heat flux, surface momen-
tum flux, and the boundary layer height based on the energy budget method. Several ad-
ditional parameters, including the friction velocity, convective velocity scale, stability
class, Monin-Obukov length, are derived. The reader is referred to U.S. EPA et al.
(1995) for a complete description of the CALMET meteorological model.

Preparation of Surface Meteorological Data Input

CALMET requires surface temperature, pressure, wind speed and direction, relative hu-
midity, cloud cover and precipitation data. Hourly data, covering the MATES 11 field
monitoring program period from approximately 140 surface monitoring stations were
used to develop the surface meteorological fields. These data were obtained from a num-
ber of sources including the District monitoring network, the EPA Aerometric Informa-
tion Retrieval System (AIRS) for surrounding districts, the Federal Aviation Administra-
tion (FAA) surface observation data, as well as the California Irrigation Management In-
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formation System (CIMIS) data. Figure V-2 illustrates the density of the surface mete-
orological data used for the meteorological modeling.

Table V-2. Toxic Compounds Measured and Modeled at the 10 MATES- II Sites

Toxic Compound

Benzene
1,3Butadiene
p-Dichlorobenzene
Methylene Chloride
Chloroform
Perchloroethylene
Trichleroethylene
Carbon Tetrachloride
Ethylene Dibromide

Propylene Oxide
Ethylene Dichloride
Vinyl Chloride
Dioxane[1,4]
Ethylene Oxide
Formaldehyde

Acetaldehyde
Acetone

Methy! Ethyl Ketone
Styrene

Toluene
1,1Dichloroethane
Chioromethane
Diesel PM
Arsenic

Elemental Carbon
Organic Carbon
Chromium

Hexavalent Chromium

Cadmium

Lead (point sources)
Lead (area sources)
Nickel

Selenium

Measurable Detection Limit

ARB
0.639
0.088
1.202
3.476
0.098
0.068
0.107
0.126

(ng/m’)

AQMD
0.319
0.221
0.601
0.348
0.488
0.678
0.537
1.258
0.768

0.405
0.511

0.123
0.180
0.238
0.295
0.426
0.377

0.405
0.206

0.004

0.002
0.0006
0.01
0.001
0.001
0.001
0.001
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Off shore observational wind, temperature and sea surface data were obtained from the
Data Zoo at Center for Coastal Studies (SCRIPPS Institute of Oceanography). The Data
Zoo contained three-buoy sites along the coast in the modeling domain (not shown in
Figure V-2). The buoy data was available for all of 1998. Daily data from April 1, 1998
through December 31, 1998 were directly ingested by CALMET. Monthly average val-
ues of the buoy data observed in1988 for January through March were calculated and
substituted for the offshore characterization for the first quarter of 1999.
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Figure V-2. Locations of surface meteorological monitoring sites.
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