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In this appendix, sub-grid scale modeling is performed for each microscale monitoring site using
a local emission inventory derived through a survey and site visit. The purpose of this modeling
is to assess the contribution of potentially uninventoried emissions to the local exposure. In
addition the measured toxic concentrations at the microscale and it nearest fixed site are
compared statistically in order to note if potential “hot spots” are evident from the measured
data. After some introductory material, the remainder of the document is organized
alphabetically by microscale site.

Background

The microscale portion of MATES-II employed mobile platforms at 14 communities for limited,
but more intensive sampling, than occurred at the 10 fixed sites. Typical sampling periods were
four to five weeks, with two to three samples per week. This differed from the fixed site
schedule of one sample every sixth day for a full year. At the outset, the microscale samples
were collected to optimize field efficiency, irrespective of the fixed site schedule. It was noted
by the ATSTRG that a better approach would be to have as many samples coincide with the
fixed site schedule to gain a greater number of comparative samples. Thus, for the first six
months of the study, two to three samples collected at a microscale site were taken on the same
days as fixed site sampling. For the latter six months, the number of coincidental samples
increased to five.

Nine microscale sites were selected, as described earlier, to be in residential areas immediately
downwind of clusters of facilities known to be emitting toxic compounds. Two sites (Montclair
and Norwalk) were selected to be in residential areas immediately downwind of major freeways.
One site (Rialto) was selected to be downwind of a major railway facility and freeway. The
remaining two sites (Hawthorne and Pacoima) were selected to sample on the microscale
schedule, but to include one monthly sampling period in each calendar quarter to better represent
a "hybrid" approach between the fixed and microscale sampling designs.

Local-Scale Modeling

To investigate the impact of toxic emitting facilities at the sub-grid level, a Gaussian dispersion
model is used to model microscale concentrations. Version 3 (dated, 99155) of the U.S. EPA
approved air quality model called Industrial Source Complex (i.e., ISC3) is used for the subgrid
level modeling presented here. The ISC3 model is included in the U.S. EPA “Guideline on Air
Quality Models” (U.S. EPA, 1996a) and has been widely used for regulatory air quality
assessment. The model is also recommended by the California Air Pollution Control Officers
Association (CAPCOA) for estimating exposure to toxic air contaminants (CAPCOA, 1992).
The model is a steady-state Gaussian plume model, which can be used to assess pollutant
concentration from a wide variety of sources, associated with an industrial source complex. The
model simulates the dispersion of emissions from point, area, and volume sources and can
account for building downwash, dry deposition, and decay of chemicals. The short-term version
of the model (ISCST3) accepts hourly meteorological data records to define the conditions of
plume rise, transport, and diffusion. The model estimates hourly concentrations for each source
and receptor combination and calculates averages for various user-selected short-term periods
and for annual or longer averaging periods. The model is appropriate for transport distances less

!

Appendix VI



than 50 kilometers. The short-term version of the model is applied using hourly meteorological
data at the microscale monitoring sites in the Basin. Important model options employed include:
urban dispersion parameters (i.e., URBAN) and no calm wind processing (i.e., NOCALM). All

other model options assumed the defauit values.

Since detailed stack information was not collected during the emission inventory development,
facility emissions are simulated using a ground-based volume source treatment in ISCST3. The
volume source dimensions for all the sources are assumed to be 15 m by 15 m horizontal
dimensions and 6 m vertical dimension. This is a conservative assumption, since most sources
are likely to be larger or taller than that. The operating hours per day are unique for each facility
but all facilities are assumed to operate 365 days per year. The daily emissions are adjusted to
insure that total annual emissions modeled equal the annual estimated values.

A cartesian coordinate receptor grid is used to estimate peak concentrations in the local area
within and surrounding the facilities modeled. The receptor spacing assumed is 25 m with all
receptors placed at ground-level. The horizontal extent of the modeling domain is such that all
the sources are within its boundaries. Each facility is assumed to have a 25 m property line from
the center of the volume source. In other words, impacts from the facility are estimated at
receptors greater than 25 m from the center of the source. Flat terrain is assumed, since
emissions are treated as a non-buoyant volume source.

ISCST3 is applied with two distinctly different meteorological data sets: one based on the 1981
calendar year and another for the period April 1998 to March 1999. The District has 1981
meteorological data (i.e., hourly winds, temperature, atmospheric stability, and mixing heights)
at 35 sites in the Basin. This data is available at the District’s web site (www.agmd.gov/metdata)
and is in a format that can be directly read by ISCST3. This data is typically used by permit
applicants to satisfy the modeling requirements of Regulations XIII, X1V, XVII, and XX. The
site used for each microscale inventory is shown in Table 1.

Table 1. 1981 Meteorological Data Used for Microscale Modeling.

Microscale Site

Meteorological Data Used for Modeling

Boyle Heights
Corona

Costa Mesa
Montclair
Pacoima

Rialto

San Pedro
South El Monte
Torrance

Van Nuys

Downtown l.os Angeles
Norco

Costa Mesa

Upland

Burbank

Riverside

Long Beach

Pico Rivera

King Harbor

Canoga Park

As discussed in Chapter 5 of the main document, hourly three-dimensional fields of wind and
temperature and hourly two-dimenstonal fields of mixing depth and atmospheric stability were
developed for the period April 1998 to March 1999 for the Urban Airshed Model simulations.
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The meteorological model called CALMET was used to develop these fields. This hourly
meteorological data is extracted from each grid cell containing the microscale site and
reformatted for ISCST3 input. Therefore annual simulations are performed using both the 1981
meteorological data and the 1998/99 meteorological data. Results of both simuations are
provided next.

Site Descriptions and Analyses

This section contains the complete modeling results and relevant background information,
including the following for each microscale site:

o Name and location of the microscale site and the nearest fixed site.
o Distance between the microscale and fixed sites.

o Sampling period for the microscale site

o Wind rose for the microscale sampling period.

o Statistical comparison of the measured toxic concentrations at the microscale site and the
nearest fixed site.

o Emissions for each of the facilities surveyed.

o ISCST3 estimated pollutant concentrations at the peak receptor and at the microscale
monitoring site.

o Tabular summary of inhalation cancer risks.

For each microscale site, there is a table, which provides statistical comparisons between the
microscale site and its nearest MATES-II fixed site. Since microscale sites were sampled more
intensively (2-3 days per week) as compared to the fixed sites (every six days), there are much
lower numbers of sampling days at the fixed sites for the coincident period of microscale
sampling. To allow for a greater number of sampling days to include in these analyses without
compromising seasonal variability, the window period for including data from the fixed sites was
expanded to include two weeks before and after the paired microscale sampling period. For
example, if the microscale site collected 12 samples during the month of July, there would only
be four or five corresponding fixed site samples. By extending the period of including fixed site
samples to mid-June through mid-August, up to eight corresponding fixed sites samples could be
used for comparative purposes.

Data are summarized for each of 24 gaseous compounds, and 5 metals. Each summary shows
statistical indicators of the data, including the number of samples (N), the mean values, the
standard deviations (S.D.), and the 90 percent confidence interval. The confidence interval is a
statistical measure of the variability of the data such that any value within the range is
considered, with 90 percent confidence, to be part of the data reflected by the mean. When
comparing the mean values from each pair of sites, if the intervals overlap, we cannot conclude
with statistical confidence that the mean values are different from each other. Where intervals do
not overlap, we have a statistical significance at the 90 percent level that the mean values are
indeed different, and that the levels at one site are higher than at the corresponding site. In most
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applications, a more rigorous statistical confidence fevel of 95 percent is used. Here, 90 percent
levels are used in order to focus more broadly on differences between paired sites. Shading is
used to highlight compounds for which the microscale site is statistically higher than the
corresponding paired fixed site. Boxes are used in the reverse, where the fixed site is statistically
higher than the microscale site.

The total inhalation cancer risks shown here are simply the summation of the cancer risks from
the individual species as determined from its ISCST3 predicted concentration times its unit risk
factor (URF). The URFs used are those contained in the District’s Risk Assessment Procedures
for Rule 1401 and 212. The modeling results are given at the monitor location, identified as “At
Monitor” in the tables, and the at the peak receptor, identified as “Maximum” in the tables. One
should keep in mind that the monitoring site was chosen to represent a residential area downwind
of the inventoried industrial area, whereas the receptor network used to identify the peak impacts
represents worker or commercial exposure.

A summary of the microscale emission inventory by site is given in Table 2. Sources of
emissions were identified in only 10 of the 14 sites. Figure 1 is a map of the Basin showing the
locations of the microscale sites. The individual site descriptions and analyses are provided next
in alphabetical order.
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Table 2. Summary of Microscale Emissions Inventories by Site.*

Emissiens (Ibs/year)
Boyle Costa San South Van

Pollutant Heights | Corona Mesa {Montclair] Pacoima | Rialto Pedro | El Monte| Torrance| Nuys

1,3-Butadiene - - 0.70 - - - - 0.01 229 -
1,4-Dioxane - - -- - - - - - 10.48 -
2- butoxyethanol -- - - - -- -- - 131.04 - -
Acetaldehyde 0.27 - - - .- - - - - -
Acetone 11648 1.25 - - 61.15 -- --| 4630.08] 2812.99 -
Acrylonitrile - -- 0.00 - - - - - 291 -
Aldehydes - - -- - 0.05 - - -- - -
Ammonia - - - - 124.80 - - 235 - -
Benzene 0.36 5.85 0.25 8.74 1.84 0.19 0.43 0.01 0.01 5.85
Benzo[alpyrene - 0.00 - - 0.00 0.01 0.01 - -- -
Cadmium - - - -- - - - -- 0.02 -
Carbon black 0.96 - - - 0.06 - - - 0.01 -
Chromic acid - - - - - - - 1.41 - -
Chromium, hexavalent 0.92 - -- - - - - - 0.01 -
Cobalt - - - - - - - 0.01 - -
Copper - -- - - 0.01 - -- - 0.04 -
Cyclohexane - - - - - - -l 778.44 - -
Dibuty! phthalate - - - - 27 - - - - -
Diesel, particulate 87.36 - - - - 0.52 - - - -
EGBE -- - - - - - - 148.51 - -
Ethyl benzene - - - - -- - - 122.30 - -
Formaldehyde 1.19 0.06 0.00 - 0.00 0.08 0.04 - 69144 -
Furan - 0.38 - - 0.09 0.76 1.12 - -- -
Glycol ethers - 15.60 - - 10.48 - - - 76.88 -
Hexamethylene-1,6 - - 0.05 - - - - - - -
Hexane - - - - 18.35 -- - -| 279552 -
Hydrofluoric acid - - - - - - - 0.05 - -
Isopropanol 95.68 - - -l 20093 - —-| 410.59] 480.48 -
Lead - - - - 0.44 - - - - -
Manganese 0.78 - - - - .64 - 0.01 0.05 -
Methanol - -- - - 79.50 - - -| 1135.68 -
Methyl ethyl ketone - - 194.69 -l 25334 - - - - -
Methylene chloride 95.68 24.96 -- - - — 13.00 - - -
Naphthalene 1.86 - - - - - -- - - --
Nickel 1.13 - - - - - - - 0.00 -
Nickel acctate - - - . - . - 0.79 _ B
Nitric acid - - - - - - - 0.79 - -
PAH 2.04 0.09 - - .02 0.17 - - - -
Perchloroethylene 1787.50 - - - 234.00 - - 0.73 - -
Phospheric acid - - - - 0.42 - - 0.00 - --
POM 0.09 - 0.00 - - - - - 0.00 -
Propylene glycol - - - - 60.19 - - -- - -
Propylene oxide - - - - 22.7 - - -- 0.06 -
Silica 0.64 - 0.00 - - 0.52 - - 0.14 -
Silicon 0.05 - - B - 0.04 -- - - -
Silver - - - - - - - - 0.00 -
Sodium hydroxide - - — - - - - 18.30 - -
Styrene - - - - - - - 0.00 0.16 -
Sulfates - - - - - - - 11.65 - -
Sulfuric acid - - - - 2.50 -- - 41.60 - -

6
Appendix VI



Table 2. Summary of Microscale Emissions Inventories by Site.*

Emissions (Ibs/year)

Boyle Costa San South Van
Pollutant Heights | Corona Mesa |Montclair| Pacoima | Rialto Pedro | E! Monte| Torrance| Nuys
Toluene 372.69 0.62 - 1.92] 410.99 043 0.05] 22714 39.40 175.40
Trichloroethane [1,1,2] - - - - - - - - 366.91 -
Trichloroethylene - - - - - .- -— 7.25 - -
Vinyl acetate - - - - - - - 0.00 - -
Xylenes 132.1¢t 1.31 85.28 0.96 139.98 0.21 0.04] 125798 -- 1.31

* No emissions were found near Anaheim, Hawthome, Norwalk, and Riverside.
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Microscale Site: Anaheim

Site Location: 1316 Paradise Court, Anaheim, CA 92806
(see Figure 2)

Sampling Period:  12/31/98 — 2/2/99

Nearest (paired) MATES-II Fixed Site:  Anaheim
1010 S. Harbor Blvd., Anaheim, CA

Approximate Distance between Microscale and Fixed Site Locations: 3.3 miles

Special Considerations: Scheduled for wintertime sampling when wind conditions are more
common from the north through east (offshore flow). There is a cluster of facilities and freeways
located to the northeast of the site as well as clusters of facilities to the west-northwest of the

site.

Wind Data: Winds were predominately from the northwest to the north-northwest and from
the south-southwest to the west-southwest with wind speeds ranging from 0 to 5 mph. These
winds are indicative of the predominant onshore influence, but winds from all directions
occurred at least some time during the sampling period. (See the wind rose in Figure 3.)

Statistical Comparisons of Measured Data: Microscale site has localized influence from
a source of styrene emissions, and exhibits higher influence from mobile sources than observed
at the fixed site (see Table 3). Figure 4 shows three of the highest emitting styrene facilities are
located upwind of the fixed and microscale monitoring sites. Note that the styrene facilities are
in closer proximity to the microscale site thus explaining the significantly higher concentrations
observed at the microscale site relative to the fixed site (see Table 3).

Microscale Emissions Inventory: There are no toxic emission sources in the immediate
vicinity of the microscale site.

Modeling Results:  Microscale modeling was not performed since there are no toxic emission
sources in the local area.

Summary:

¢ Localized influence from a source or sources of styrene has been detected. A larger-scale
map indicates additional styrene sources upwind of the microscale site (see Figure 4).

o Mobile source influences (excluding diesel) are greater than stationary source influences.

o Emission inventories consistent with measurements, when upwind sources of styrene are
accounted for.

© Sources treated in the regional modeling analysis are likely more dominant than localized
contributions, except for styrene.
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