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APPENDIX D

AIR QUALITY IMPACT ANALYSIS 

The SCREEN3 Model (Version 96043) was used to perform a conservative, screening-level modeling analysis to evaluate the potential maximum air quality impacts of emissions from the Temple-Inland Lumber Mill alone and in conjunction with the adjacent Pulp and Paper Mill, also owned by Temple-Inland, on simple and “complex terrain” (i.e., terrain at or above stack height elevation) in the vicinity of the facilities.
The SCREEN3 Model was run using the stack parameters, emissions rates, and other data contained in this permit application report. 
Impact concentrations determined by the SCREEN3 Model for each stack are directly proportional to the emission rates used in the model. Therefore, all screening-level modeling was performed using an emission rate of one gram per second from each stack to calculate a normalized downwind ambient impact concentration for each stack. The estimated impact of the pollutant from each stack in micrograms per cubic meter was obtained by multiplying this normalized impact by the maximum emission rate in grams per second for the pollutant evaluated.

Terrain elevations near the facility were determined by inspecting topographic maps (Rock Mountain and Livingston) prepared by the United States Geological Survey (USGS). Because there are terrain features within five kilometers of the facility that vary by more than 50 percent of the shortest, non-fugitive stack, a complex terrain modeling analysis was performed. The “critical terrain” elevations (stack height + final plume rise - 10 meters) were determined for both the Lumber Kiln 3 at the Lumber Mill and the Lime Kiln at the Pulp Mill. The critical terrain receptor elevations (Hfc) and the downwind distance to the closest critical receptors (Zfc) for the units modeled are shown in columns (j) and (l) respectively, in Table D-1. 
The critical terrain elevation for the Lumber Kiln was determined to be 692 feet above mean sea level (msl). This was calculated as follows: 635 ft msl (stack base elevation) + 90 ft (27.5 m, final plume rise) – 32.8 ft (10 meters) = 692 ft msl. An inspection of the USGS topographic maps identified the location of the closest offsite terrain at or above the “critical terrain” elevation to be 648 meters downwind of stack. This receptor is labeled as “LMRc” in Figure D-1. This receptor was used to estimate the maximum complex terrain impact from the Lumber Kiln alone. 
The “critical terrain” elevation was also determined for the Lime Kiln at the Pulp Mill in a similar manner. This receptor was used to estimate the maximum complex terrain impact from the Lime Kiln alone.  The receptor that was identified as “PMRc,” and was due north of the Lime Kiln, at 1,800 meters away.  It is not featured in Figure D-1 as it is just out of range of the map.
The simple terrain analysis was performed by selecting receptors located at the closest terrain (at various elevations up to stack exit elevation) near the Lumber Kiln. These receptors are listed in Table 1 as “R0”, “R1” and “R2”, and their locations are shown in Figure D-1. 

To determine the maximum impact of the pollutant from both units combined, it was assumed that the wind blew along a straight line directly over both stacks (Lumber Kiln at the Lumber Mill and for the Lime Kiln at the Pulp Mill) and then to the closest receptor located at or beyond the property boundary. The receptor location selected, identified as receptor “Rt” on Figure D-1, represents the closest residence likely to be impacted by both emission units. This receptor location is defined as “complex terrain” for the Lumber Kiln, which has the lower stack height elevation of the two emission units. 
Figures D-2 and D-3 are the output files for the SCREEN3 modeling of the lumber kiln and the lime kiln, respectively. 

The maximum modeled impact of each unit regardless of receptor was added together to estimate maximum total pollutant impact.  In addition, the sum of the impacts from the lumber kiln modeled using valley mode (complex terrain) and the lime kilns modeled using simple mode for receptor Rt was also determined for formaldehyde.  This represents the maximum offsite impact at an actual residential receptor.
The maximum 1-hour average or 24-hour average impact concentrations obtained from the model for each stack were adjusted, as needed, using factors recommended by Georgia EPD modeling guidelines for converting from these averaging times to the averaging times upon which the AACs were based.  The conversions for the lumber kiln at the lumber mill are listed in Table D-2 and the comparable conversions for the lime kiln at the linerboard mill are listed in Table D-3. 
The maximum predicted concentrations obtained from the model do not need to be added to a background concentration, but are compared directly to the Acceptable Ambient Air Concentrations (AAC), as determined by the procedures specified in the Georgia EPD’s “Guideline for Ambient Impact Assessment of Toxic Air Pollutant Emissions (Revised June 21, 1998)”. 
Compliance with the Acceptable Ambient Air Concentrations is discussed further in Section 8 of this permit application report.
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