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11.0 CLASS I IMPACT RESULTS 
 

11.1 OVERVIEW 
Comprehensive refined modeling was conducted to assess GREC Class I area air quality 

impacts in accordance with EPA, Federal Land Managers (FLMs), and FDEP modeling 

guidance. This section provides the results of the GREC air quality assessment with re-

spect to long-range transport impacts at two PSD Class I areas: the Okefenokee and 

Chassahowitzka NWAs. Section 9.0 previously addressed GREC air quality impacts in 

the vicinity of the project Site. 

 

PSD Class I areas located within 300 km of GREC include the Okefenokee, Chassaho-

witzka, Bradwell Bay, Wolf Island, and St. Marks NWAs. The Everglades National Park 

is located more than 400 km south of GREC. The nearest PSD Class I areas are the Oke-

fenokee NWA situated approximately 93 km (58 miles) to the north of GREC and the 

Chassahowitzka NWA situated approximately 110 km (68 miles) southwest of GREC. 

 

11.2 INITIAL SCREENING ANALYSIS 
For new sources that will be located at a distance of 50 km or greater from a Class I area, 

the FLAG 2008 draft guidance on initial screening criteria recommends using the ratio of 

potential project emission rates divided by the project’s distance from a Class I area (i.e., 

Q/D or 10D Rule) to determine whether an assessment of Class I area AQRVs is neces-

sary. This screening approach is similar to that implemented by EPA as part of its Re-

gional Haze Regulation. Potential project emissions (i.e., Q) include SO2, NO2, PM10, and 

H2SO4 mist annual emissions in tpy, based on 24-hour maximum allowable emissions. 

The distance (i.e., D) is the distance in km from the Class I area. For cases in which the 

calculated Q/D ratio is 10 or less, a Class I AQRV impact analyses is not required. 

 

The Q/D ratio was calculated for GREC using the BFB boiler stack annual potential 

emission rates and the nearest distance to each of the five Class I areas located within 

300 km of GREC. Table 11-1 summarizes the BFB boiler stack’s NO2, SO2, H2SO4 mist, 

and PM10 potential annual emissions in tpy, the distance to each Class I area (km), and 
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Table 11-1. GREC PSD Class I Initial Screening Analysis 
 
  

NOx 
 

 
SO2 

 
H2SO4 Mist 

 
PM10 (total)* 

 
Totals 

      
 tpy 
GREC potential emissions (Q) 416.4   243.9   5.9   249.8   916.0   
      
 
 
 
 
 
  

Okefenokee 
NWA 

 

 
St. Marks 

NWA 

 
Chassaho-

witzka NWA

 
Bradwell 

Bay NWA 

 
Wolf Island 

NWA 

      
 km 
Distance from GREC (D) 93.4   159.3   110.1   210.9   202.2   
      
 ton/yr-km 
FLAG screening ratio (Q/D) 9.8   5.8   8.3   4.3   4.5   
      
 
*Filterable and condensable PM. 
 
Source:  ECT, 2009. 
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the calculated Q/D ratio for each Class I area. The calculated Q/D ratios are all below the 

FLM threshold of 10; therefore, Class I AQRV analyses are not required in accordance 

with the FLAG guidance. 

 

Based on the initial screening results, the GREC analysis with respect to the PSD Class I 

increments addressed the two nearest PSD Class I areas; i.e., the Okefenokee and Chas-

sahowitzka NWAs. GREC air quality impacts at the more distant PSD Class I areas will 

be lower than those predicted for the Okefenokee and Chassahowitzka NWAs. Fig-

ure 11-1 provides the locations of the Okefenokee and Chassahowitzka NWAs in relation 

to GREC. 

 

11.3 CONCLUSIONS 
Comprehensive dispersion modeling using the CALMET/CALPUFF/CALPOST model-

ing suite demonstrates that the GREC will have insignificant air quality impacts for all 

modeled PSD pollutants and all averaging periods in the PSD Class I areas. Accordingly, 

a multisource cumulative assessment of air quality impacts with respect to the PSD 

Class I increments for NO2, SO2, and PM10 was not required. 

 

11.4 GENERAL APPROACH 
The required Class I area impact assessments were conducted using the CALPUFF dis-

persion model in accordance with the recommendations contained in the Interagency 

Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report and Recom-

mendations for Modeling Long Range Transport Impacts, the FLAG Phase I Report, and 

EPA’s GAQM. In addition, an Air Quality Impact Analysis Modeling Protocol was sub-

mitted to FDEP, the U.S. Fish and Wildlife Service (USFWS), and EPA Region 4 in July 

2009 for review and comments. The air quality impact analyses conducted for GREC in-

corporates the comments and suggestions received from these regulatory agencies on the 

modeling protocol. 

 

The CALPUFF model was employed in a refined mode using 3 years (2001 through 

2003) of 4-km resolution CALMET data and Class I area receptor grids as recommended 
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by the National Park Service (NPS). The CALPUFF suite of programs, including the 

CALPOST postprocessing program, was employed to develop estimates of GREC im-

pacts at the Okefenokee and Chassahowitzka NWAs with respect to the PSD Class I in-

crements. 

 

11.5 MODEL SELECTION AND USE 
Steady-state dispersion models do not consider temporal or spatial variations in plume 

transport direction, nor do they limit the downwind transport of a pollutant as a function 

of windspeed and travel time. Due to these limitations, conventional steady-state disper-

sion models, such as AERMOD, are not considered suitable for predicting air quality im-

pacts at receptors located more than 50 km from an emission source. 

 

Because of the need to assess air quality impacts at PSD Class I areas, which are typically 

located at distances greater than 50 km from the emission sources of interest, EPA and 

the FLMs initiated efforts to develop dispersion models appropriate for the assessment of 

long-range transport of air pollutants. The IWAQM was formed to coordinate the model 

development efforts of EPA and the FLMs. 

 

The IWAQM work plan indicates that a phased approach would be taken with respect to 

the implementation of recommendations for long-range transport modeling. In Phase 1, 

the IWAQM would review current EPA modeling guidance and issue an interim model-

ing approach applicable to projects undergoing permit review. For Phase 2, a review 

would be made of other available long-range transport models and recommendations de-

veloped for the most appropriate modeling techniques. 

 

The Phase 1 recommendation, issued in April 1993, is to use the Lagrangian puff model, 

MESOPUFF II, for long-range transport air quality assessments. The Phase 2 recommen-

dations, issued in December 1998, are contained in the IWAQM Phase 2 Summary Re-

port and Recommendations for Modeling Long-Range Transport Impacts. Additional 

FLM guidance with respect to the assessment of visibility and deposition impacts is pro-

vided in the FLAG Phase I report dated December 2000. The Phase 2 IWAQM recom-
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mendation is to apply the CALPUFF Modeling System to assess air quality impacts at 

distances greater than 50 km from an emission source. In April 2003, EPA designated the 

CALPUFF model as a preferred model (i.e., a model listed in Appendix A to W of 

40 CFR 51, Summaries of Preferred Air Quality Models) for use in assessing the long-

range transport of air pollutants. 

 

The EPA GAQM indicates that the CALPUFF modeling system is appropriate for long-

range transport (source-receptor distances of 50 to several hundred kilometers) of emis-

sions from point, volume, area, and line sources. All the receptors at the Class I areas 

evaluated are situated at distances greater than 50 km from GREC. 

 

The EPA-approved version of the CALPUFF modeling suite was used for the GREC 

Class I area impact assessments. The EPA-approved CALPUFF modeling suite is com-

prised of the following programs: 

• CALMET 

• CALPUFF 

• CALPOST 

Version 5.8 

Version: 5.8 

Version: 5.6394 

Level: 070623 

Level: 070623 

Level: 070622 

 

These programs were used to assess PSD Class I increments impacts. 

 

The CALPUFF modeling system consists of three main components: CALMET, CAL-

PUFF, and CALPOST. Each of these components is described in the following subsec-

tions. 

 

11.5.1 CALMET 

CALMET is a meteorological model that develops hourly wind and temperature fields on 

a three-dimensional gridded modeling domain. The meteorological file produced by 

CALMET for use by CALPUFF also includes two-dimensional parameters such as mix-

ing height, surface characteristics, and dispersion properties. 
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CALMET requires a number of input data files to develop the gridded three- and two-

dimensional meteorological file used by CALPUFF. The specific meteorological data 

used by the CALMET program include: 

• Penn State/National Center for Atmospheric Research mesoscale model 

gridded, prognostic wind field data (terrain elevation, land use code, sea lev-

el pressure, rainfall amount, snow cover indicator, pressure, tempera-

ture/dew point, wind direction, and windspeed). 

• Surface station weather data (windspeed, wind direction, ceiling height, 

opaque sky cover, air temperature, relative humidity, station pressure, and 

precipitation type code). 

• Upper air sounding (mixing height) data (pressure, height above sea level, 

temperature, wind direction, and windspeed at each sounding). 

• Surface station precipitation data (precipitation rates). 

• Overwater data (air-sea surface temperature difference, air temperature, rela-

tive humidity, overwater mixing height, windspeed, and wind direction). 

• Geophysical data (land use type, terrain elevation, surface parameters in-

cluding surface roughness, length, albedo, Bowen ratio, soil heat flux, and 

vegetation leaf area index, and anthropogenic heat flux). 

 

Further technical discussion of the CALMET model can be found in Section 2 of the Us-

er’s Guide for the CALMET meteorological model dated January 2000. 

 

VISTAS has developed a 3-year (2001 through 2003) CALMET dataset for a fine, 4-km, 

subregional domain that covers all of Florida and the adjacent Class I areas of interest to 

Florida. The VISTAS 2001-2003 meteorological data was recently reprocessed by 

USFWS using the current EPA regulatory version of CALMET; i.e., Version 5.8, Level: 

070623. This reprocessed fine-grid CALMET dataset (containing more than 

250 gigabytes of data) was obtained from FDEP and was used in the GREC Class I im-

pact assessments. 
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11.5.2 CALPUFF 
CALPUFF is a transport and puff model that advects puffs of material from an emission 

source. These puffs undergo various dispersion and transformation simulation processes 

as they are advected from an emission source to a receptor of interest. The simulation 

processes include wet and dry deposition and chemical transformation. CALPUFF typi-

cally uses the gridded meteorological data created by the CALMET program. CALPUFF, 

when used in a screening mode, can also use nongridded meteorological data similar to 

that used by a steady-state dispersion model such as AERMOD. The distribution of puffs 

by CALPUFF explicitly incorporates the temporal and spatial variations in the meteoro-

logical fields thereby overcoming one of the main shortcomings of steady-state disper-

sion models. Further technical discussion of the CALPUFF model can be found in Sec-

tion 2 of the User’s Guide for the CALPUFF Model dated January 2000. 

 

There are a number of optional CALPUFF input files that were not used for the GREC 

Class I area impact assessments. These include time-varying emission rates, user-

specified deposition velocities and chemical transformation conversion rates, complex 

terrain receptor and hill geometry data, and coastal boundary data. 

 

CALPUFF generates output files consisting of hourly concentrations, deposition fluxes, 

and data required for visibility assessments for each receptor. These CALPUFF output 

files are subsequently processed by the POSTUTIL and CALPOST programs to provide 

impact summaries for the pollutants and averaging periods of interest. 

 

The various CALPUFF program options are implemented by means of a control file. 

CALPUFF options selected for the GREC Class I area impact assessments conform to the 

recommendations contained in the IWQAM Phase 2 report and EPA’s GAQM. Key 

CALPUFF model options selected for the GREC Class I impact assessments are listed: 

• CALPUFF domain configured to include the GREC emission sources and 

all Class I receptors with a minimum 50-km buffer in all directions. 

• 4-km spacing meteorological and computational grid. 

• Class I receptors as defined by NPS. 
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• Modeling of six species (SO2, SO4, NOx, nitric acid, nitrate, and PM10). 

• Use of the MESOPUFF II chemical mechanism module. 

• IWAQM default guidance, including Pasquill-Gifford dispersion coeffi-

cients. 

• 2001 through 2003 ozone data from CASTNet and AIRS stations. 

• Integrated puff sampling methodology. 

• No consideration of building downwash. 

 

11.5.3 CALPOST 
CALPOST is a postprocessing program used to process the concentration, deposition, 

and visibility files generated by CALPUFF. The CALPOST program was formulated to 

average and report pollutant concentrations or wet/dry deposition fluxes using the hourly 

data contained in the CALPUFF output files. CALPOST can produce summary tables of 

pollutant concentrations and depositions for each receptor for various averaging times 

and can develop ranked lists of these impacts. For visibility-related modeling (e.g., re-

gional haze), CALPOST uses the CALPUFF generated pollutant concentrations to calcu-

late extinction coefficients and other related indicators of visibility. 

 

Similar to the CALPUFF program, the various CALPOST program options are imple-

mented by means of a control file. CALPOST options selected for the GREC Class I im-

pact assessments conform to the recommendations contained in the FLAG Phase I report. 

 

11.6 RECEPTOR GRIDS 

The GREC Class I area receptor grids included the Okefenokee NWA (500 discrete re-

ceptors), and the Chassahowitzka NWA (113 discrete receptors) receptors identified by 

NPS for these two Class I areas. The Class I receptor locations, which are provided by 

NPS in geographic (latitude and longitude) coordinates, were converted to Lambert Con-

formal Conic coordinates consistent with the VISTAS fine 4-km CALMET grid parame-

ters (i.e., two matching parallels, latitude/longitude of the projection origin, and coordi-

nate datum) using the NPS Class I areas conversion program. 
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All receptors were included in each CALPUFF model run. In CALPOST, only the recep-

tor ranges for the specific Class I areas were processed. 

 

11.7 MODELED EMISSION SOURCES 
GREC modeled emission sources included only the main BFB boiler stack. The other 

GREC point sources, fugitive material handling, and cooling tower emission sources will 

have minor PM10 emission rates and low release heights. Accordingly, these emission 

sources will have negligible impacts at the distant Class I areas. 

 

Maximum potential emission rates were used for the GREC BFB boiler. Table 11-2 

summarizes the GREC BFB boiler stack parameters and emission rates used in the CAL-

PUFF modeling assessments. 

 

11.8 MODEL RESULTS 
GREC CALPUFF modeling results for the PSD Class I increments at the two Class I 

areas evaluated are discussed in the following subsections. 

 

Table 11-3 summarizes the GREC NO2, SO2, and PM10 impacts with respect to the PSD 

Class I SILs. This table provides the highest annual average impacts (for NO2, SO2, and 

PM10), highest 3-hour average impacts (for SO2), and highest 24-hour average impacts 

(for SO2 and PM10) for the two Class I areas evaluated. 

 

All impacts are below the PSD Class I SILs for all pollutants and all averaging periods. 

Accordingly, a multisource cumulative assessment of air quality impacts with respect to 

the PSD Class I increments for NO2, SO2, and PM10 was not required. 

 



 11-11 Y:\GDP-09\AR\GREC\PSD\11.DOC—112009 

 

Table 11-2. CALPUFF Modeling Input Data—GREC BFB Boiler 
 

 
Parameter 

 

 
Units 

 
Value 

   
Boiler Stack Units    

Stack height ft 230 

Stack diameter ft 12 

Stack velocity ft/sec 76.7 

Stack temperature °F 310 

SO2 emissions lb/hr 55.7 

NOx emissions lb/hr 95.1 

PM10 emissions (total) lb/hr 57.0 
   

 
Source: ECT, 2009. 
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Table 11-3. Summary of GREC PSD Class I Air Quality Impacts—NOx, SO2, and PM10 
 

    
Class I Area Impact (µg/m3)

 
Pollutant 

 

Year of 
Meteorology 

Averaging 
Period 

Okefenokee 
NWA 

Chassahowitzka 
NWA 

  
NOx 2001 Annual 0.0017   0.0015   
 2002 0.0025   0.0013  
 2003 0.0023   0.0014  
 Maximum 0.0025   0.0015  

PSD SIL 0.1 0.1
% of PSD SIL 2.5 1.5
Exceed PSD SIL (Yes/No) No No

SO2 2001 Annual 0.0017   0.0015  
 2002 0.0023   0.0015  
 2003 0.0021   0.0014  
 Maximum 0.0023   0.0015  

PSD SIL 0.1 0.1
% of PSD SIL 2.3 1.5
Exceed PSD SIL (Yes/No) No No

 2001 24-Hour 0.041   0.033  
 2002 0.051   0.026  
 2003 0.040   0.044  
 Maximum 0.051   0.044  

PSD SIL 0.2 0.2
% of PSD SIL 25.4 21.9
Exceed PSD SIL (Yes/No) No No

 2001 3-Hour 0.157   0.108  
 2002 0.231   0.110  
 2003  0.173   0.146   
 Maximum 0.23   0.15  

PSD SIL 1.0 1.0
% of PSD SIL 23.1 14.6
Exceed PSD SIL (Yes/No) No No

PM10 2001 Annual 0.002   0.002  
 2002 0.003   0.002  
 2003 0.002   0.002  
 Maximum 0.0029   0.0021  

PSD SIL 0.2 0.2 
% of PSD SIL 1.5 1.0
Exceed PSD SIL (Yes/No) No No

 2001 24-Hour 0.053   0.049  
 2002 0.057   0.031  
 2003 0.047   0.051  
 Maximum 0.057   0.051  

PSD SIL 0.3 0.3
% of PSD SIL 18.9 17.0
Exceed PSD SIL (Yes/No) No No

 
 
Source:  ECT, 2009. 
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