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1. Background 

On August 21, 2015, the U.S. Environmental Protection Agency (EPA) promulgated the “Data 
Requirements Rule” (DRR) (80 Fed. Reg. 51.052; codified at 40 C.F.R. Part 51, Subpart BB), 
which requires states to evaluate compliance with the 2010 one-hour sulfur dioxide (SO2) 
National Ambient Air Quality Standard (NAAQS) in areas surrounding certain large SO2 
sources. Pursuant to the DRR, states could choose to perform area characterizations around the 
specified sources using either air quality monitoring or air dispersion modeling. The Florida 
Department of Environmental Protection (Department) opted to characterize all areas of Florida 
using air dispersion modeling. 

Pursuant to the ongoing data requirements of the DRR in 40 CFR 51.1205, the Department must 
submit an annual report to EPA documenting the SO2 emissions of sources in areas that EPA 
designated unclassifiable/attainment based on modeling of actual SO2 emissions resulting in 
maximum modeled concentrations below the one-hour SO2 NAAQS. The six facilities subject to 
the ongoing data requirements are: 

• Duke Energy’s Crystal River Power Plant (Crystal River); 
• Jacksonville Electric Authority’s (JEA) Northside Generating Station/St. Johns River 

Power Park (NGS/SJRPP); 
• Gulf Power Company’s Crist Electric Generating Plant (Crist); 
• Nutrien (formerly PotashCorp [PCS]) White Springs Agricultural Chemicals Suwannee 

River/Swift Creek Complex (Nutrien); 
• WestRock CP, LLC’s Fernandina Beach Mill (WestRock); and 
• Lakeland Electric’s C.D. McIntosh Power Plant (McIntosh). 

Section 2 of this report documents SO2 emissions decreases at JEA, Crist, Nutrien, WestRock 
and McIntosh and confirms that the areas around these facilities remain in attainment of the one-
hour SO2 NAAQS. Pursuant to 40 CFR 51.1205(b)(2), the Department also requests EPA’s 
approval to terminate the ongoing data requirements for Crist based on the DRR modeling 
demonstrating that air quality values at all receptors are less than 50 percent of the one-hour SO2 
NAAQS, as further discussed in Section 2. 

The DRR states in 40 CFR 51.1205(c) that “[a]ny air agency that demonstrates that an area 
would meet the 2010 SO2 NAAQS with allowable emissions is not required pursuant to 
paragraph (b) of this section to submit future annual reports for the area.” Section 3 of this report 
summarizes updated modeling demonstrating that with current maximum allowable SO2 
emissions, the area around Crystal River is meeting the 2010 one-hour SO2 NAAQS. Therefore, 
pursuant to 40 CFR 51.1205(c), the Department is requesting EPA’s approval to terminate the 
ongoing data requirements under the DRR for the 2010 one-hour SO2 NAAQS for Crystal River. 

2. Annual SO2 Emissions Review 

The Department’s DRR modeling demonstrations for JEA, Crist, Nutrien, WestRock and 
McIntosh, submitted to EPA on January 13, 2017, used actual SO2 emissions from 2012 to 2014. 
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Emissions for all facilities have substantially decreased in 2016 to 2018 compared to 2012 to 
2014 (Table 1)1. As summarized below, SO2 emissions decreases are primarily due to 
implementation of controls and limits to comply with the Mercury and Air Toxics Standards 
(MATS) Rule, the Nassau County Nonattainment Area State Implementation Plan (NAA SIP) or 
an EPA consent decree. 

Table 1. Comparison of 2012 – 2014 and 2016 – 2018 SO2 emissions (tons per year) for DRR 
facilities requiring annual review. 

County Facility 2012 2013 2014 2012-2014 
Average 2016 2017 2018a 2016-2018 

Average 
Percent 
Change 

Duval JEA 13,835 16,459 20,978 17,091 5,880 4,999 2,474 4,451 -74.0% 
Escambia Crist 947 1,962 3,086 1,998 835 543 707 695 -65.2% 
Hamilton Nutrien 3,921 3,763 2,487 3,390 1,566 1,753 1,982 1,767 -47.9% 

Nassau WestRock 
(Total) 3,573 3,671 3,797 3,680 2,279 2,297 1,741 2,106 -42.8% 

Nassau 
WestRock 

#4 Recovery 
Boilerb 

101 98 103 101 69 2 25 32 -68.3% 

Nassau 
WestRock 
#5 Power 
Boilerb 

82 68 73 74 127 47 16 63 -14.9% 

Nassau 
WestRock 

#5 Recovery 
Boilerb 

76 103 113 97 45 2 54 34 -64.9% 

Nassau 
WestRock 
#7 Power 
Boilerb 

3,314 3,402 3,507 3,408 2,034 2,241 1,641 1,972 -42.1% 

Polk McIntosh 
(Total) 5,155 5,793 2,157 4,368 1,275 1,459 1,656 1,463 -66.5% 

Polk 
McIntosh 
Unit 2c 1.8 1.3 0.7 1.3 0.5 0.3 0.0 0.3 -78.9% 

a2018 emissions data are preliminary. 
bIn the DRR modeling for WestRock, only these units were modeled using actual emissions; all other units were modeled using 
maximum allowable emission rates. 
cIn the DRR modeling for McIntosh, only Unit 2 was modeled using actual emissions; all other units were modeled using maximum 
allowable emission rates. 

 

In 2014, the Department permitted JEA to reintroduce fly ash into Boilers 1 and 2 at NGS, which 
acts as an additional SO2 control, thus reducing emissions. In 2016, the Department incorporated 
MATS provisions into the facility’s Title V permit. In 2018, JEA retired both units at SJRPP, 
reducing emissions to just those from NGS. 

                                                           
1 All emissions data is from the facilities’ CEMS. Hourly CEMS data for2012 – 2014 were reported directly to the 
Department for DRR modeling purposes. 2016 – 2018 data are from the facilities’ reports to CAMD for EGUs, and 
from the facilities’ Annual Operating Report (AOR) submissions to the Department for non-EGU facilities. Rule 62-
210.370, F.A.C., requires that facilities report their annual emissions using CEMS if available. 
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As part of a consent decree with EPA, Nutrien (formerly PCS) completed an upgrade to Sulfuric 
Acid Plant (SAP) F in 2017, reducing emissions by more than 35 percent. SAP E will also be 
upgraded in 2019, which will further decrease the facility’s emissions. 

In 2015, as part of the Nassau County NAA SIP, the Department issued an air construction 
permit to WestRock to implement a variety of controls, including improvements to the recovery 
boilers, installation and operation of a piping system and to transport non-condensable gases for 
combustion in the No. 7 Power Boiler, and a scrubber system to remove total reduced sulfur 
from the non-condensable gas stream prior to combustion, decreasing SO2 emissions. Table 1 
also gives emissions at the unit level for emissions units that were modeled using actual 
emissions; emissions units not listed were modeled using allowable emission rates. 

In 2012, the Department issued an air construction permit to McIntosh to remove petroleum coke 
as an authorized fuel for Unit 3 in order to reduce SO2 emissions, and Unit 1 was retired in 2015. 
Additionally, in 2015, the Department issued an air construction permit to McIntosh to upgrade 
their wet flue gas desulfurization (FGD) system to reduce SO2 emissions for compliance with 
MATS provisions. In the original DRR modeling, only Unit 2 was modeled using actual 
emissions; all other units were modeled using allowable emission rates. Table 1 shows that the 
emissions from Unit 2 have decreased; therefore, the modeling in the DRR submittal is still 
valid. 

As described above, the decrease in SO2 emissions at JEA, Nutrien, WestRock and McIntosh is 
largely due to implementation of controls and lower permitted SO2 emission limits; therefore, 
SO2 emissions would not be expected to increase back to levels seen in 2012 to 2014. As such, 
the Department finds the DRR modeling submitted on January 13, 2017 to be conservative and 
no additional modeling is needed to characterize the air quality for these areas. The Department 
recommends that the areas around these facilities retain their unclassifiable/attainment 
designations. These areas will continue to be subject to the ongoing data requirements under the 
DRR. 

The DRR states in 40 CFR 51.1205(b)(2) that “[a]n air agency will no longer be subject to the 
requirements of this paragraph (b) for a particular area if it provides air quality modeling 
demonstrating that air quality values at all receptors in the analysis are no greater than 50 percent 
of the one-hour SO2 NAAQS, and such demonstration is approved by the EPA Regional 
Administrator.” On January 13, 2017, the Department submitted to EPA DRR modeling with 
Crist’s 2012 – 2014 actual SO2 emissions demonstrating that the maximum modeled 
concentration was 45 percent of the NAAQS. SO2 emissions at Crist decreased dramatically after 
2014 due to MATS compliance. Because 2016 – 2018 emissions at Crist have decreased by over 
60 percent compared to the 2012 – 2014 emissions that were modeled, the Department has 
reasonable assurance that the maximum concentration of SO2 surrounding Crist remains less than 
50 percent of the NAAQS. Therefore, pursuant to 40 CFR 51.1205(b)(2), the Department 
requests EPA’s approval to terminate the ongoing data requirements under the DRR for Crist.  
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3. Crystal River Maximum Allowable SO2 Emissions Modeling Demonstration 

Duke Energy Florida owns and operates Crystal River under Title V Permit No. 0170004-053-
AV issued by the Department on April 4, 2017. On January 5, 2017, the Department issued Air 
Construction Permit No. 0170004-054-AC (Appendix A) to Crystal River to advance the 
retirement date for Units 1 and 2 from December 31, 2020 to December 31, 2018 and to reduce 
the maximum permitted SO2 emission rate for Units 4 and 5 to 0.25 lb/MMBtu based on a 30-
day rolling average.2 In addition, on February 21, 2017, the Department issued Air Construction 
Permit No. 0170004-055-AC (Appendix B) to Duke to install and operate four natural gas-fired 
combined-cycle combustion turbines (CCCTs).3 These conditions were made federally 
enforceable through Crystal River’s current Title V permit (Title V Operation Permit No. 
0170004-053-AV).4 The upcoming Title V permit renewal (draft Title V Permit No. 0170004-
058-AV) revokes the portion of the Title V permit for Units 1 and 2 (Appendix C). In addition, 
Duke Energy Florida has certified that Units 1 and 2 have permanently shut down as of 
December 31, 2018, as shown in EPA form 7610-20, Retired Unit Exemption, for each unit 
(Appendix D). 

The Department has completed a modeling demonstration that accounts for these changes with a 
maximum allowable SO2 emission rate scenario for Crystal River effective January 1, 2019. This 
report summarizes the Department’s modeling demonstration, which indicates that the area is in 
attainment of the 2010 SO2 NAAQS. 

3.1. Model Selection 

EPA recommends the use of the American Meteorological Society/Environmental Protection 
Agency Regulatory Modeling System (AERMOD), including the pre-processing programs 
AERMET, AERMINUTE, AERMAP, and AERSURFACE, for all regulatory modeling of inert 
pollutants in the near field.5 Accordingly, the Department utilized the latest version of 
AERMOD (v.18081) using the regulatory default options for characterizing the area around 
Crystal River.  

3.2. Modeled Facilities 

Crystal River is the only DRR-applicable facility in Citrus County and the only significant 
source of SO2 in the area. Appendix W to 40 C.F.R. Part 51: The Guideline on Air Quality 
Models6 (Appendix W) states and the SO2 NAAQS Designations Modeling Technical Assistance 
Document7 (Modeling TAD) reiterates, that the number of sources to explicitly model should be 

                                                           
2 See Air Construction Permit No. 0170004-054-AC, issued by the Florida Department of Environmental Protection 
on January 5, 2017. 
3 See Air Construction Permit No. 0170004-055-AC, issued by the Florida Department of Environmental Protection 
on February 21, 2017. 
4 See Title V Permit No. 0170004-053-AV, issued by the Florida Department of Environmental Protection on April 
24, 2017. 
5 See Appendix W to 40 C.F.R. 51, Section 3.2. 
6 See Appendix W to 40 C.F.R. 51, Section 3.2. 
7 See https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf 

https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf
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small except in unusual cases. An analysis of emissions data and spatial proximity was 
performed for all nearby sources to determine which sources to include in the modeling 
demonstration. All sources within 20 kilometers of the primary facility that had 2017 SO2 
emissions of at least 100 tons were included. All other sources within 35 kilometers were then 
subjected to a widely used screening procedure known as 20d. This method suggests that if a 
source’s annual emissions in tons (Q) is less than its distance from the primary source in 
kilometers (d) multiplied by 20, then it is unlikely to have a significant concentration gradient in 
the area of concern. Finally, for all sources not already identified for inclusion, the Department 
considered emissions data, stack parameters, and spatial proximity (both to other sources and the 
background monitor), and used professional judgment to determine whether they should be 
included. 

The Department determined that there are no other sources of SO2 emissions that have the 
potential to cause a significant concentration gradient in the area of interest (Figure 1). All other 
sources within 35 kilometers of Crystal River emitted less than 1 ton of SO2 in 2017 (Table 2) 
and are represented in the added monitored background concentrations discussed in Section 3.9. 

Figure 1: 2017 SO2 emission sources in and around Citrus County, Florida. 
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Table 2: 2017 sources of SO2 emissions within 35 kilometers of Duke’s Crystal River. 

Facility 
ID Facility Name 

Distance from 
Crystal River 

(km) (d) 
20d 2017 SO2 Emissions 

(tons) (Q) Q > 20d 

017-0004 Duke Crystal River 0 0 12,733.94 Yes 
017-0035 Florida Gas Transmission Station 26 20 400 1.04 No 
017-0021 Central Materials  25 500 0.17 No 
017-0366 Citrus County Central Landfill  28 560 0.10 No 

3.3. Meteorological Input Data 

Though Florida has a relatively dense network of high-quality National Weather Service (NWS) 
Automated Surface Observing System (ASOS) stations for use in air dispersion modeling 
demonstrations, there is not a representative station near Crystal River due to its location in a 
very rural area. The nearest NWS ASOS station at Hernando County Airport (BKV) is nearly 60 
kilometers southeast and significantly further inland than Crystal River. Due to Florida’s uniform 
flat topography, the most important geographical influence on mesoscale meteorological 
conditions is proximity to the coastline. For these reasons, the Department determined that the 
BKV ASOS site would not be sufficiently representative of the atmospheric conditions found 
near Crystal River and would need to be supplemented with surface observations from a more 
representative station.  

The only meteorological station in the area with complete, representative, quality-controlled 
surface data is the Cedar Key Coastal-Marine Automated Network (C-MAN) station (CDRF-1) 
operated by the National Data Buoy Center (NDBC). This station is located approximately 38 
kilometers northwest of Crystal River in a similar coastal environment. CDRF-1 is a limited 
station that records only temperature, dew point, atmospheric pressure, wind speed and wind 
direction. The Department input the 2015-2017 data for these parameters as onsite data into 
AERMET v.18081 along with the BKV dataset as NWS data using the ONSITE and SURFACE 
keywords respectively.  

The raw data for the CDRF-1 station were retrieved from the NDBC station history site in text 
format. The raw data for BKV were retrieved from the National Climatic Data Center’s (NCDC) 
file transfer protocol site in the standard integrated surface hourly data format (ISHD). Upper air 
parameters were derived from twice daily radiosonde observations (RAOB) from the nearest 
NWS atmospheric sounding location in Ruskin, Florida (TBW) downloaded from the National 
Oceanic and Atmospheric Administration’s (NOAA) Earth System Research Laboratory (ESRL) 
website. Missing 12Z soundings were filled with archived modeled soundings from NOAA’s Air 
Resources Laboratory (ARL) website prior to processing in AERMET. 

Default options and settings were used when processing AERMET with the exception of the 
following: 

• THRESH_1MIN 0.5 – Minimum wind speed threshold: 0.5 m/s 
• METHOD REFLEVEL SUBNWS – NWS data are substituted for missing onsite data 
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• METHOD WIND_DIR RANDOM – Wind directions are randomized to correct rounding 
• NWS_HGT WIND 10 – Sets ASOS anemometer height to 10 meters 

EPA has established criteria for the use of meteorological data for modeling purposes that states 
that meteorological data should be 90 percent complete on a quarterly basis.8 The combined 
2015-2017 CDRF-1/BKV dataset satisfies this completeness requirement.  

3.3.1. Surface Characteristics 

AERMET requires information about the surface characteristics of the land surrounding the 
meteorological station (CDRF-1). The Department used the recommended AERMET 
preprocessing program AERSURFACE v.13016 to extract estimates of the Bowen ratio, surface 
roughness, and albedo from the 1992 National Land Cover Dataset (NLCD) for Florida. Per EPA 
guidance, because the Bowen ratio is dependent upon surface moisture and precipitation patterns, 
each year was classified as wet, dry, or average by comparing the annual precipitation to the 
1981-2010 climatological record at the site. The default seasonal categories for each month were 
changed to reflect the subtropical climate of Citrus County. All inputs to AERSURFACE are 
summarized in Table 3. 

Table 3: AERSURFACE inputs for 2015-2017 CDRF-1 AERMET dataset.  

Parameter Value 
Coordinate System LATLON 
Meteorological Station Latitude (Degrees) 29.1360 
Meteorological Station Longitude (Degrees) -83.0290 
Horizontal Datum NAD83 
Radius of Study Area for Surface Roughness (km) 1 
Number of Sectors 12 
Temporal Resolution Monthly 
Continuous Snow Cover for at Least One Month No 
Late Autumn or Winter Without Snow 1,2 
Transitional Spring 3,4 
Midsummer 5,6,7,8,9 
Autumn 10,11,12 
Located at an Airport No 
Arid Region No 
2015 Surface Moisture Wet 
2016 Surface Moisture Average 
2017 Surface Moisture Dry 

3.3.2. Site Representativeness 

The surface characteristics were also extracted for the area around Crystal River so that a 
comparison could be done to determine if the meteorological data recorded at CDRF-1 are 
representative of the meteorological conditions in the modeling domain. The resulting average 
                                                           
8 Office of Air Quality Planning and Standards, U.S. Environmental Protection Agency, EPA-454/R-99-005, 
Meteorological Monitoring Guidance for Regulatory Modeling Applications (February 2000). 
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surface characteristics at both sites are similar and are summarized in Table 4. Based on this 
analysis and the aforementioned geographical influences, the CDRF-1/BKV meteorological 
dataset was considered to be representative of the domain for this modeling demonstration. 

Table 4: Average surface characteristics from AERSURFACE for Citrus County. 

Location Albedo Bowen Ratio Surface Roughness (zo) 
Cedar Key C-MAN Station 0.11 0.11 0.037 
Duke Crystal River Power Plant 0.13 0.21 0.214 

3.4. Rural/Urban Determination 

AERMOD contains different dispersion coefficients for rural and urban settings. Appendix W 
outlines two methods for determining whether the area should be considered rural or urban. The 
Department chose the land-use classification approach employing Auer’s method.9 Auer’s 
method requires an analysis of the land use within a 3-km radius around a facility to determine 
whether the majority of the land is classified as rural or urban. If more than fifty percent of the 
area consists of Auer land-use industrial, commercial, or residential land types, then urban 
dispersion coefficients are used in the model; otherwise, rural dispersion coefficients are used. 
As shown in Figure 2 below, rural land use constitutes a majority (94 percent) of the 3-km 
radius around Crystal River. 

                                                           
9 Auer, Jr., A.H. “Correlation of Land Use and Cover with Meteorological Anomalies,” Journal of Applied 
Meteorology, 17:636-643 (1978). 
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Figure 2: Land use classification around Duke’s Crystal River Power Plant in Citrus County. 

 

3.5. Terrain Elevations 

Terrain elevations were determined using the AERMOD terrain preprocessor AERMAP 
v.18081. AERMAP extracted elevations and hill heights for all sources, buildings, and receptors 
from the United States Geological Survey (USGS) National Elevation Dataset (NED) with a 10-
meter horizontal resolution.  

3.6. Receptor Placement 

According to EPA’s March 2011 Memo Additional Clarification Regarding Application of 
Appendix W Modeling Guidance for the 1-hour NO2 National Ambient Air Quality Standard and 
reiterated in the Modeling TAD, it is expected that the distance from the source to the area of the 
maximum ground-level one-hour impact of SO2 will be approximately 10 times the source 
release height.10 Based on this guidance, the Department developed a uniform method for 

                                                           
10 Applicability of Appendix W Modeling Guidance for the 1-hr NO2 National Ambient Air Quality Standard. Tyler 
Fox Memorandum dated June 28, 2010, Office of Air Quality Planning and Standards, U.S. Environmental 
Protection Agency Research Triangle Park, North Carolina 27711, available at: 
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receptor grid placement for all DRR sources in Florida. As a conservative approach, a dense grid 
of receptors was placed from the primary facility’s tallest stack (if multiple stacks are the tallest, 
the most centrally located was chosen) to the greater of 20 times the tallest stack height at the 
primary facility or 2500 meters. Receptor density then decreased in 2500-meter intervals. 
Receptors located within Crystal River’s fence line were removed and receptors were placed 
with 50-meter spacing along the fence line.  

Initial modeling indicated that high concentrations were found in areas of insufficiently dense 
receptor placement. Accordingly, the grid was expanded to fully resolve the highest 
concentrations. The Modeling TAD describes a process for removing receptors placed in areas 
that it would not be feasible to place an actual monitor, such as bodies of water, that is unique to 
the DRR. The Department chose not to employ this process and instead included receptors in all 
areas of ambient air within 8 kilometers of Crystal River. The receptor grid used in the modeling 
demonstration is described below in Table 5 and Figure 3. 

Table 5: Modeling demonstration receptor grid description. 

Receptor Grid Parameter Value/Description 
Description of Unit at Grid Center Units 4 & 5 Stack 
Unit UTM Zone 17N 
Unit UTM Easting (m) 334,780.00 
Unit UTM Northing (m) 3,205,567.00 
Actual Stack Height (m) 167.60 
Expected Distance to Max Concentration (m) 1,676 
20 Times Stack Height (m) 3,352 
100 m Receptor Spacing - Extent from the Origin (m) 5,000 
250 m Receptor Spacing - Extent from the Origin (m) 6,500 
500 m Receptor Spacing - Extent from the Origin (m) 8,000 
Plant Boundary Receptor Spacing (m) 50 
Total Receptors 12,033 

                                                           
http://www.epa.gov/ttn/scram/ClarificationMemo_AppendixW_Hourly-NO2-NAAQS_FINAL_06-28-2010.pdf. 
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Figure 3: Receptor grid placement for the modeling demonstration. 

 

3.7. Building Downwash 

Building downwash effects on emitted plumes were simulated using the Plume Rise Model 
Enhancements (PRIME) algorithm v.04274 in AERMOD. PRIME predicts concentrations in 
both the near and far wake regions, with the plume mass captured by the near wake treated 
separately from the uncaptured primary plume, and reemitted to the far wake as a volume source. 
Twenty significant structures onsite at Crystal River were included in the downwash analysis. 
Direction-specific downwash parameters for all stacks at Crystal River were calculated and input 
to AERMOD by EPA’s Building Profile Input Program for PRIME (BPIPPRM).  

3.8. Source Parameters and Emissions Data  

The Department’s modeling demonstration accounts for the permitted changes to Units 1-4 and 
the new permitted CCCT units and represents a maximum allowable emission rate scenario for 
Crystal River effective January 1, 2019, as summarized in Table 6. The emission rate for the 
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CCCT Units 1-4 is the maximum potential to emit based on a maximum permitted fuel sulfur 
content of 2.0 grains per standard cubic foot. The emission rate for Units 4 and 5 is based on the 
new permitted emissions limit of 0.25 lb/MMBtu based on a 30-day rolling average established 
in Air Construction Permit 0170004-054-AC11 and a permitted heat input limit of 6,800 
MMBtu/hour based on a 30-day rolling average established in Air Construction Permit 0170004-
037-AC12 for each unit. These conditions are also federally enforceable through Crystal River’s 
current Title V permit (Title V Operation Permit No. 0170004-053-AV). Although Units 4 and 5 
have an additional permitted heat input limit of 7,200 MMBtu/hour on a 24-hour block average, 
the 30-day rolling average limit of 6,800 MMBtu/hour was used to calculate the equivalent limit 
for modeling since it has the same averaging period as the 0.25 lb/MMBtu SO2 emissions permit 
limit. Any short-term variability in emissions has already been accounted for using the 
equivalency ratio as discussed below. 

Table 6: Crystal River units’ maximum permitted modeling parameters. 

Unit 
Description 

Stack Height 
(m) 

Stack 
Diameter (m) 

Exit Velocity 
(m/s) 

Exit Temp 
(K) 

SO2 Emission 
Rate (lb/hr) 

CCCT Units 1-4a 54.86 6.7 10.7 350.00 17.7b 
Units 4 and 5  167.64 13.15 15.33 327.60 5,647.84c 

a. Four separate stacks with identical parameters. 
b. Permit limit = 2.0 grains S/100 SCF natural gas; Maximum natural gas flow rate = 3.0975 MMft3/hr;  
SO2 = (2.0 gr S/100 ft3) x (3.0975 x 10^6 ft3/hr) x (1 lb/7,000 gr) x (2 lb SO2/lb S) = 17.7 lb/hr. 
c. New permitted emission limit of 0.25 lb/MMBtu. 

3.8.1.  Modeled Emission Rate Averaging Times 

If a compliance averaging time for an emission limit is longer than the averaging time for the 
applicable NAAQS (here, one hour), EPA guidance provides a method of calculating an 
“equivalent” longer-term emission limit where appropriate.13 The adjustment method suggested 
by EPA is to scale the longer-term average emission limit by the ratio of each source’s historic 
99th percentile one-hour average emission rate to its 99th percentile longer-term average emission 
rate. The premise of this method is that a longer-term emission limit allows a higher level of 
emissions variability than the short-term limit. Thus, a larger short-term limit needs to be input to 
the model in order to account for this variability. The SO2 emission limits on Units 4 and 5 are 
based on 30-day averaging periods so this adjustment process was used. The analysis was 
performed using CEMS data from 2012-2014 and is summarized in Table 7. There were no 
physical changes or changes to method of operation for Units 4 and 5 with the new permitted 
limit; therefore, the new permit limit is not expected to affect variability in the emissions 
distributions from these units. 

                                                           
11 See Air Construction Permit No. 0170004-054-AC, issued by the Florida Department of Environmental Protection 
on January 5, 2017. 
12 See Air Construction Permit No. 0170004-037-AC, issued by the Florida Department of Environmental Protection 
on September 25, 2012. 
13 Guidance for 1-Hour SO2 Nonattainment Area SIP Submissions, Office of Air Quality Planning and Standards, 
U.S. Environmental Protection Agency, Research Triangle Park, North Carolina 27711, available at: 
http://www.epa.gov/ttn/oarpg/t1pgm.html   



 
Ongoing Data Requirements Report Page 15 of 118  July 1, 2019 

Table 7: Emissions variability analysis and equivalent emission rate calculations for Crystal 
River. 

Unit 
Description 

99th Percentile Rate (lb/hr) Ratio  
1-hr/30-day 

Permitted Limit 
(lb/hr) 

Equivalent Limit 
(lb/hr) 1-hr 30-day 

Units 4 and 5 3,165.58 1,904.70 0.602 3,400.00 5,647.84 

3.9. Background Concentrations 

A set of background concentrations to account for all SO2 sources not explicitly modeled was 
developed for each hour of the day by season from local monitoring data.14 The data used were 
obtained from the Florida Air Monitoring and Assessment System (FAMAS) for monitoring 
station No. 12-017-0006 for the period of January 2015 to December 2017. As shown in Figure 
1, the monitor is 6 kilometers east of Crystal River. In order to avoid double-counting the 
emissions from the explicitly modeled sources, Appendix W recommends filtering the data to 
remove measurements when the wind direction could transport pollutants from Crystal River. In 
this case, the Department removed any measurement recorded when the wind direction was from 
225° to 314° from the background calculation as shown in Figure 4. The 99th percentile (2nd 
high) concentration for each hour by season was then averaged across the three years and the 
resulting array was input to AERMOD with the BACKGRND SEASHR keyword. The final set 
of background concentrations is summarized in Table 8. 

Figure 4: 2015-2017 average SO2 concentrations by wind direction for monitor 12-017-0006. 

 

                                                           
14 See Modeling TAD, Section 8.1 
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Table 8: 2015-2017 SO2 background concentrations (ppb) by hour-of-day by season for the 
modeling demonstration. 

Hour Winter Spring Summer Autumn Hour Winter Spring Summer Autumn 
0:00 1.20 1.50 1.73 2.03 12:00 1.90 1.77 6.40 2.30 
1:00 1.33 1.53 1.73 2.00 13:00 1.67 1.37 4.77 2.13 
2:00 1.33 1.53 1.77 2.03 14:00 1.57 1.60 1.93 2.07 
3:00 1.33 1.53 1.77 2.07 15:00 1.40 2.47 3.77 1.63 
4:00 1.27 1.57 1.83 2.23 16:00 1.03 1.80 1.67 1.37 
5:00 1.33 2.00 1.83 2.30 17:00 1.00 1.40 1.70 2.03 
6:00 1.33 2.07 1.83 2.27 18:00 1.00 1.40 1.73 1.67 
7:00 1.33 1.67 1.80 2.23 19:00 1.40 1.40 1.80 1.63 
8:00 1.33 2.60 1.97 2.10 20:00 1.33 1.40 1.43 1.67 
9:00 1.67 2.50 6.07 2.20 21:00 2.40 2.63 2.50 3.60 

10:00 2.00 4.00 4.30 2.40 22:00 1.83 1.83 3.07 2.77 
11:00 2.00 2.00 2.77 2.30 23:00 2.00 1.50 1.80 2.10 

3.10. Modeling Summary and Results 

The results of the maximum allowable SO2 emissions modeling demonstration are summarized 
in Table 9 and Figure 5 and indicate that all areas around Crystal River are in attainment of the 
one-hour SO2 NAAQS. As this modeling demonstration uses maximum allowable emission 
rates, the Department is no longer required to submit annual reports for this facility and requests 
EPA’s approval to terminate the ongoing data requirements under the DRR for Crystal River. 
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Table 9: Maximum modeled SO2 design value in the modeling demonstration. 

UTM 17N 
Easting (m) 

UTM 17N 
Northing (m) 

Max Modeled Design Value (µg/m3) 1-Hour SO2 
NAAQS 

Percent of 
NAAQS Units 4 

& 5 
CCCT 
Units Background Total 

331,880.00 3,204,967.00 175.83 2.29 5.96 184.08 196.4 93.7% 

Figure 5: Modeled SO2 design values in the modeling demonstration. 
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Appendix A – Crystal River Air Construction Permit (0170004-054-AC)



 
Ongoing Data Requirements Report Page 19 of 118  July 1, 2019 



 
Ongoing Data Requirements Report Page 20 of 118  July 1, 2019 



 
Ongoing Data Requirements Report Page 21 of 118  July 1, 2019 



 
Ongoing Data Requirements Report Page 22 of 118  July 1, 2019 



 
Ongoing Data Requirements Report Page 23 of 118  July 1, 2019 



 
Ongoing Data Requirements Report Page 24 of 118  July 1, 2019 

 
  



 
Ongoing Data Requirements Report Page 25 of 118  July 1, 2019 

Appendix B – Crystal River Air Construction Permit (0170004-055-AC)
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Appendix C – Crystal River Draft Title V Permit Renewal (0170004-058-AV)
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Appendix D – EPA Form 7610-20 – Retired Unit Exemption for Crystal River 
Units 1 and 2
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