Air Quality and Acid Deposition Forecast of South Athabasca Oil Sands Development Applying CMAQ Model
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ozone, PM, 5, and their precursors, and nitrogen and sulphur CMAQ MODELING RESULTS of OZONE and PM, ;
acidic deposition in SAOS for future development scenarios. for YEAR 2020 and 2050 FUTURE SCENARIOS

The CMAQ predictions for 2020 low production, 2020 high
production and 2050 high production scenarios demonstrate
the estimated impacts of future development scenarios on
ambient air quality in the SAOS. By comparing air quality
forecasts of the future scenarios with baseline year 2010
and the comparisons amongst future scenarios, the model
predicts insignificant difference between 2020 scenarios and
2050 high production for 0, SO,, NO,, CO, but increase
particularly in the southern part of SAOS for PM, s and PM,,,
and locally significant increase of annual total acidic
deposition near newly commissioned central processing
plants in the 2050 high production scenario.

The three figures in the left column in Figure 1 compare
maximum 8-hour average ozone concentrations among the
three future scenarios. All the comparisons depict to us that
within SAOS area, there is insignificant difference of ozone
concentrations in the projected future year scenarios. The
three figures in the right column in Figure 1 compares the
highest 24-hour average PM, ; concentrations of the future
scenarios. For the two 2020 scenarios, the PM, ¢
concentrations increase in SAOS area and significantly
increase in southern portion of SAOS; and for the 2050 high
production scenario, the PM, s concentrations significantly
increase in SAOS with larger increase in southern portion of
SOURCE EMISSIONS FORECAST METHODOLOGY SAOS. Moreover, the figures also indicate insignificant PM, 5
difference between 2020 low and high production scenarios,
but significant PM, s increase in 2050 scenario in comparison
to 2020 scenarios.

CONCLUSIONS

In summary, the impacts of future oil sands
development were estimated with CMAQ,
with comparing baseline year 2010, future
scenarios 2020 low production, 2020 high
production and 2050 high production.

In conclusion, the model predicts the
potential issue caused by future
development may be PM, ; and PM, in the
2050 high production scenario. Nonetheless,
the issue may mainly exist in the southern
part of SAOS area and can be mainly
attributable to emissions from the sources
outside of the SAOS boundary, including

Based on the assumption in the future development -

scenarios that each township under in-situ development has
a central processing plant at its township center, the
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and PM,, concentrations, there are PM, s increases in
SAOS area for all the future scenarios.

I inventories. While emissions inventories for
baseline and future year scenarios were
investigated to the best knowledge as
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hypothetically applied to future year

scenarios. Therefore, this model forecast

should be considered as a useful “range-

finding” tool in comparing the future-year
| scenarios with the baseline case. In this

study, the modelling results for the 2010
baseline year were used as a benchmark in

d comparison to future development scenarios.
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