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Version 2 (ACM2) (Pleim, 2007) to describe vertical diffusion processes, the mul-
tiscale method to describe horizontal diffusion processes, and an adaptation of the
ACM algorithm for convective cloud mixing. Aqueous chemistry, aerosol proc-
esses, and dry/wet deposition were included. The meteorological driver for the
CMAQ modeling system was the PSU/NCAR MMS3 system (version 3.5) (Grell et
al., 1994). Initial and boundary conditions for this study were obtained from re-
sults of a larger modeling domain. Anthropogenic emissions were derived from
the 2001 National Emissions Inventory and biogenic emissions were estimated us-
ing the Biogenic Lmissions Inventory System (version 3.13) (Sehwede el al.,
2003). Two model simulations were performed using the CB03 mechanism (Yar-
wood at el., 2003) for a summer month. One simulation used the base toluene
mechanism in CB0S (CB05-Base) and the other simulation used the updated tolu-
ene mechanism in CBO3 (CB05-TU) (Whitten et al., 2010). The CB05-TU con-
tains 26 chemical reactions involving 13 species for toluene oxidation while the
CB05-Base contains 10 chemical reactions involving 5 chemical species. The use
of CBO3-TU increased computational time of the model by approximately 3-3%
compared to those with the CB05-Base.

3. Results and Discussion

Monthly mean of daily 8-hr maximum Oy with CB03-Base and changes in
mean 8-hr O3 between CB03-TU and CB035-Base are displayed in Figure 1. CBO3-
TU increased monthly mean 8-hr O; by a maximum of 2.0 ppbv in Chicago, IL;
1.9 ppbv in Cleveland, OH; 1.7 ppbv northeastern US; 1.3 ppbv in Detroit, MI;
and 1.0 ppbv in Cincinnati, OH and Louisville, KY compared to those obtained
with the CB05-Base. CB05-TU also increased mean 8-hr O; by 0.5 ppbv or more
in several other urban areas. Monthly mean toluene to total VOC concentration ra-
tio is also shown in Figure 1. CB05-TU enhanced Os in areas with higher toluene
to total VOC concentration ratios. Although not shown here, modeled VOC/NO,
ratios in these areas were less than 8.0; thus these arcas were VOC-limited for O
production. The impact of CB03-TU on Os occurred only in VOC-limited arcas.

25 1 0,10 182

108

(b) ()

Figure 1: (a) monthly mean of daily 8-hr maximum O; with CB05-Base (b) in-
creases in monthly mean 8-hr O; between CB035-TU and CBO05-Base (c) mean
toluene to VOC concentrations ratio for CB05-Base (all units in ppbv)
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CBO03-TU enhanced monthly mean of daily maximum 8-hr O; in some urban
areas in the eastern US by up to 2.0 ppbv. Results obtained with CB05-TU did not
substantially change the MB and RMSE for Os;. CB03-TU increased SOA from
toluene by a maximum of 4% compared to those obtained with CB03-Base. Next
we plan to evaluate the impact of CB03-TU on air quality in the western US.
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Figure 3: (a) monthly mean SOA from toluene with the CB05-Base (b) ratio of
mean SOA obtained with CB05-TU and CB05-Base

Disclaimer: Although this paper has been reviewed by EPA and approved for
publication, it does not necessarily reflect EPA’s policies or views.
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