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1. Motivation & Objective 3. Results

Emissions from the power sector significantly contribute to ambient 5.1 48h average PM, 5 concentration
air pollution and its adverse effects on human health?. 3 km 6 km 12 km
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Objective: To assess how estimates of racial-ethnic and income-based disparities in exposure to air pollution from The 3 km r_esolutlon reveals the highest populatlon weighted
Table 1. Population weighted average PM, : concentration (ug.m3) for each concentration (PWC) across all demOgraphlc groups.

electricity generation are affected by the spatial resolution of an air pollution modeling framework. demographic group.

- The most significant differences are observed for the Black and
Hispanic groups when comparing the 3 km and 12 km

Research question: How does the spatial resolution of an air pollution modeling framework influence assessments of

racial-ethnic and income-based disparities in air pollution exposure from electricity generation? _ = _
P P P Y9 fotal 9.924 9.920 9.019 resolutions, with differences of 48% and 40%, respectively.
Black 0.023 0.013 0.012
Asian 0.016 0.012 0.012 | _ |
\White 0.024 0.022 0.020 - At the 6 km and 12 km resolutions, Hispanics have a lower PWC
2 ‘ M ethOdOIOgy Hispanic 0.028 0.018 0.017 than Whites. However, at the 3 km resolution, Hispanics show a
Low income 0.025 0.022 0.021 higher PWC compared to Whites.

« (Case study of the Limestone Power Plant, located in Jewett, TX. It Is a conventional steam coal facility with a
capacity of 900 MW.

« CALPUFF Lagrangian puff modeling system used to simulate atmospheric pollution dispersion.

« Spatial resolutions: 3, 6 and 12 km.

* Hourly NOy and SO, emissions were used to simulate ground-level secondary PM, . concentrations.

« January 15t to 3" of 2023 - 48h average PM, . concentration.

« Population weighted concentrations (ug/m?) are calculated by summing the product of the population of a
demographic group within a census tract and the air pollution concentration. This is then divided by the total
population of a demographic group.
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« 3 km resolution results In
highest PWC across census

tracts.
Meteorological Census tract level % population by demographic - The largest spatial variation
iInput data (WRF) geometry* group at census tract level is observed in the White
1 population.
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Figure 3. Population weighted average PM, ; concentration (ug.m=x inhabitants) by census tract level and demographic groups.

4. Conclusions & Future work

48h hOurly SOZ and Input data
NOX emissions3 Air pollution model

Results - Changes in resolution can lead to different patterns in the distribution of population weighted impacts.

- Simulating PM2.5 concentrations at different spatial resolutions resulted in different population weighted impacts.

- Population weighted concentrations increase significantly with higher spatial resolution.
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- Estimates for some population groups (e.g., Hispanic and Black residents) are more sensitive to model resolution, as
they exhibit a greater difference in PWC between finer and coarser resolution results.

- Conclusions about disparities in exposure to air pollution from power generation may be misleading iIf inadequate
resolution is used for modeling framework.
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