Air Quality Impact Tool and Analysis

There are three parts to this project:
Expand proximity tool to quantify the impacts of sources on exposure for population groups
The proximity analysis module under development allows populations to be identified within a prescribed distance from a facility and to characterize their multipollutant risk for comparison with values in reference areas (county, CBSA, state, region, national).  The purpose of the current task is to provide capabilities within the tool to calculate the change in air quality for different population groups based on user specified scenarios.  
This task is focused on near-field impacts of sources and will be informed with primary pollutant concentrations simulated with AERMOD.  Users will have the option of characterizing the air quality impacts for populations based on user specified emission changes for a facility or across a sector of facilities based on proportional rollback of concentrations.  Users will also have the option for calculations to be performed using multiple input concentration fields (i.e., base and control scenarios).  
Concentration impacts of the scenarios will be calculated for the population groups within the specified radius for comparison with impacts over a broader area.  Population data and attributes will be based on information available in the proximity tool.  Tabular output will be developed similar to that of the proximity analysis but will focus on changes in concentration rather than absolute levels.  These tables will allow clear identification of groups that receive more/less benefit from the control plan and provide percentile rankings accordingly. We will also explore the possibility of using graphical comparisons such as tile plots to compare results across multiple population groups and scenarios.
Create capability to examine criteria pollutant impacts for national concentration fields
This task will focus on estimating impacts of criteria pollutant concentration changes associated with different emission scenarios on exposure of population groups.  National gridded concentration fields will be used as the input.  Concentration input data include scenarios developed from FAST-CE, brute-force modeling, and/or fused fields across time periods.  The tool will allow changes in concentration to be calculated from multiple input fields and also include an option for linear rollback of a single concentration field.   The ability to examine trends in exposure concentrations for different population groups over time will also be included.  Results will be tabulated as population-weighted impacts in different regions (e.g., state, county, CBSA, region, nationally). Graphical techniques recently developed in R for exposure characterization will be explored for inclusion in the tool.  Capabilities for estimating impacts on populations within distances of select sources will also be included but is not the primary goal of this task which is not oriented to individual sources.
Process population data to facilitate calculations with gridded air quality concentration fields
Population data will be mapped into a gridded format to facilitate calculations of exposures across populations based on gridded air quality fields.  This task will create gridded population fields across a range of years from 2000 to 2028 on the standard 12US2 grid following the approach typically applied for BenMAP based on PopGrid or other tools.  We will also attempt to create national fields at 1-km resolution if computationally feasible.  Population attributes for these grids will include race/ethnicity, income, education, sex, age, etc. as available.

