| Missouri
Department of
Natural Resources

Receptor Grids, Terrain, and Locational Data

When conducting an ambient air quality impact analysis, the applicant is required to determine the
impact that each emission source will have beyond the facility’s property boundary. Refined air quality
models, such as AERMOD, require the user to input an x- and y-coordinate at regular intervals where
modeled impacts are to be calculated. A receptor grid is comprised of multiple, x- and y-coordinates,

receptors, which are placed at varying intervals around the facility; refer to Figure 1 entitled, "Receptor
Grid".

Figure 1
Receptor Grid
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The receptor grid developed for input into the air quality model should be refined enough to identify the
area of maximum impact from fugitive and point source releases and should encompass the full extent
of the maximum impact area due to the new source or modification. Receptors should be placed at 50-
meter intervals along the property boundary in ambient air. Near field receptors should be located at
100-meter intervals with emphasis placed upon each area of maximum impact that is identified. As the
distance from the property increases, the spacing of the outer grid should become less refined.

At a minimum, the initial receptor grid should meet the following spacing requirements:

e Property
o 50-Meter Spacing
e Property Boundary-1-Kilometer
o 100-Meter Spacing
o 1-Kilometer to 2.5-Kilometers
o 250-Meter Spacing
o 2.5-Kilometers to 5-Kilometers
o 500-Meter Spacing
o 5-Kilometers to 10-Kilometers
o 1000-Meter Spacing
Hot Spots (Areas of Elevated Concentrations)
o 100-Meter Spacing

Figure 2, entitled "Insufficient Significant Impact Area Receptor Grid Example" shows the ambient
impacts exceeding the significant impact levels at the edge of the receptor grid. Because the full extent
of the impact area was not captured the grid had to be expanded as displayed in Figure 3, entitled
“Sufficient Significant Impact Area Receptor Grid Example.”
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Figure 2
Insufficient Significant Impact Area Receptor Grid Example
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Figure 3
Sufficient Significant Impact Area Receptor Grid Example
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Figure 4, entitled "Hotspots Example" shows an area with elevated concentrations within the 250-Meter
grid north of the facility. In order to determine if the maximum impact has been in identified, a 100-
meter grid should be nested within the area of interest until concentrations decrease.

Figure 4
Hotspots Example
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Terrain Data

Terrain features, such as valleys, hill sides and large bodies of water can directly influence the dispersion
of pollution at the earth’s surface due (in part) to the creation of mechanical turbulence. AERMAP was
developed to process terrain data in combination with a layout of receptors and sources to be used in
AERMOD control files.

Terrain data is available from the United States Geological Survey (USGS) in the form of computer
terrain elevation data files. AERMAP produces terrain base elevations for each receptor and source and
a hill height scale value for each receptor. AERMAP searches for the terrain height and location that is
have the greatest influence on dispersion for each individual receptor. This height is referred to as the
hill height scale. AERMAP is provided by the Environmental Protection Agency and can be found at the
following website: Preferred/Recommended Models | TTN - Support Center for Regulatory Atmospheric
Modeling | US EPA Preferred Recommended Models.

The AERMOD modeling system currently accepts two differing types of electronic terrain elevation files:
Digital Elevation Model (DEM) or National Elevation Dataset (NED). While both data formats can be
processed by AERMAP, the system does not support the use of both data formats within a single
application. In order to provide consistency, all elevation data provided to the department should be
taken from the NED in the form of 7.5 minute data. While AERMAP does not allow for dual formats, it
will allow for differing resolutions within the input file. The option for mixed map resolution types
allows for the use of a higher resolution (7.5 minute) map to be used to extract elevations. If any gaps in
the data occur within the modeling domain a lower resolution data set (1-degree) can be added to fill in
any missing elevations.

As mentioned above the digital terrain elevation data files can be obtained from the USGS in a GeoTIFF
format at the following link: National Elevation Dataset.

Locational Data

The Missouri Department of Natural Resources tracks all locational information in the Universal
Transverse Mercator (UTM) geographic coordinate system. Two differing UTM zones are present within
the State of Missouri, Zone 15 and Zone 16. In order to provide consistency throughout the state, all
locational data provided to the department will be converted to Zone 15 coordinates.

In addition to providing the geographic coordinate system that is being employed within the ambient air
quality impact analysis, the applicant must describe the geodetic reference system from which the
locational data was obtained. The department employs the North American Datum 1983 (NAD83) as its
geodetic reference system. As noted above, all locational data provided to the department will be
referenced in the NAD83 datum. Otherwise, when it is plotted it may be shifted from its originally
intended location. If your information is in any other format when it is submitted, please notify the

Page 6 of 7 Date: 11/12/13, Revision: O


http://www.epa.gov/ttn/scram/dispersion_prefrec.htm
http://www.epa.gov/ttn/scram/dispersion_prefrec.htm
http://www.epa.gov/ttn/scram/dispersion_prefrec.htm
http://ned.usgs.gov/

Missouri
Department of
Natural Resources

Receptor Grids, Terrain, and Locational Data

department’s Air Pollution Control Program. In those instances where the coordinates are expressed in
NAD27, or zone 16 the coordinates will be converted to NAD83 and zone 15 using GIS tools.
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