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1.0 Introduction 

This Appendix presents the Class II Area Air Quality Impacts Analysis for the Spiritwood Station 

and Spirit Ethanol proposed projects located near Spiritwood, North Dakota.  The Spiritwood Station 

project involves the construction and operation of a Combined Heat and Power (CHP/Spiritwood 

Station) facility.  The Spiritwood Station will supply steam to an existing malting plant (Cargill Malt 

America’s Spiritwood plant) and a proposed ethanol plant (Spirit Ethanol).  Together, these three 

facilities comprise the Spiritwood Industrial Park. 

 

The Spiritwood Station project will have the potential to emit PM/PM10, NOx, SO2, and CO, in excess 

of the 100-ton threshold for listed major sources subject to New Source Review under 40 CFR 52.21.  

The Spirit Ethanol facility will have federally enforceable emission limits in order to maintain minor 

(area) source status with respect to PSD review, Section 112 of the CAA, and Title V permitting.  

Typically, with these emission limits in place, Spirit Ethanol as a minor source would not be required 

to conduct modeling.  However, because Spirit Ethanol is part of the Spiritwood Industrial Park, the 

NDDH requested that Spirit Ethanol be explicitly modeled in conjunction with Spiritwood Station 

and Cargill Malt America. 

 

1.1 Modeling Demonstrations 

The Class II modeling includes analysis for the criteria pollutants PM10, NOx, SO2, and CO for 

attainment of both NAAQS/NDAAQS and PSD increments.  Table F-1 lists the Significant Impact 

Levels (SILs), NAAQS, NDAAQS, and PSD increments for the criteria pollutants which are emitted 

above PSD significant emission rates.  
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Table F-1 SILs, NAAQS, NDAAQS, and PSD Increments for Class II Areas 

 
 

Pollutant 

 
Averaging 

Period 

 
SIL 

(μg/m3) 

Primary 
NAAQS
(μg/m3) 

Secondary 
NAAQS 
(μg/m3) 

 
NDAAQS

(μg/m3) 

PSD Class II 
Area Increment

(μg/m3) 

CO 1-hr 

8-hr 

2,000 

500 

40,000A 

10,000A 

None 

None 

40,000A 

10,000A 

None 

None 

NO2 Annual 1 100B 100B 100B 25B 

PM10 24-hr 

Annual 

5 

1 

150C 

None  

150C 

None  

150C 

50D 

30A 

17B 

SO2 1-hr 

3-hr 

24-hr 

Annual 

25 

25 

5 

1 

None 

None 

365A 

80B 

None 

1,300A 

None 

None 

715A,E 

None 

260A,E 

60B,E 

None 

512A 

91A 

20B 
A Not to be exceeded more than once per calendar year. 
B Annual arithmetic mean not to be exceeded. 
C 99th percentile of concentrations in a given year, averaged over five years, not to be exceeded. 
D Annual arithmetic mean, averaged over 5 years, not to be exceeded. 
E Not applicable to coal conversion facilities such as Spiritwood Station (NDAC 33-15-02-07). 
 

1.2 Modeling Scenarios 
The construction of Spiritwood Station will occur in two stages.  The package boiler units will be 

constructed first and will commence operation approximately 15-18 months prior to the completion 

of the CFB boiler.  Cargill Malt America’s seven process heaters will be replaced by steam provided 

by the Spiritwood Station facility.  However, the Cargill Malt America heaters will remain in 

operation until the CFB boiler begins operating.  This yields a scenario in which the Cargill Malt 

America heaters are in operation, along with the package boilers, with no CFB boiler or coal 

handling sources (the interim scenario).   

Upon startup of the Spiritwood Station facility, the Cargill Malt America heaters will be shut down.  

Operation of the CFB boiler and package boilers with the Cargill Malt America heaters shut down is 

the final operating scenario for Spiritwood Station.  

Ambient air quality analyses were performed for both the interim scenario and the final scenario.  

The modeling analysis was complicated somewhat due to each facility needing to demonstrate 

modeled attainment on the other facilities’ property while excluding receptors from their respective 

property.  The modeling runs presented in this Appendix have the designations of either ‘A’, ‘C’, ‘E’, 

or ‘S’ as follows: 
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• A- All sources included and no receptors on any facility’s property  

• C- Spiritwood Station and Spirit Ethanol sources included, Cargill sources excluded, and 

receptors on Cargill’s property  

• E- Cargill and Spirit Ethanol sources included, Spiritwood Station sources excluded, and 

receptors on Spiritwood Station’s property.     

• S- Spiritwood Station and Cargill sources included, Spirit Ethanol sources excluded, and 

receptors on Spirit Ethanol’s property  
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2.0 Model Selection and Model Options  

Table F-2 summarizes the model and model options used in this analysis.  

Table F-2 Summary of Selected Model Options 

Option        Selection 
Model        ISC-PRIME (ISC3P version 04269) 
Non-Regulatory Default Options  MSGPRO (missing meteorological data 

processing) 
Meteorological Data   
     Surface Station  
     Upper Air Station  

5 year period 1990-1994   
 Jamestown, ND (NWS Station 72753) 
 Bismarck, ND (NWS Station 24011) 

Anemometer Height 28 feet 
Land Use       Rural 
Terrain        Elevated 
Receptor Grid 25 m spacing along fencelines 

25 m spacing around Spirit Ethanol entrance road 
fence line for PM10 Scenario A 
50 m spacing out to 400 m 
100 m spacing out to 1 km 
250 m spacing out to 2 km 
500 m spacing out to 5 km 
5km spaced polar grid out to 25 km (1 hour SO2 
and 3 hour SO2 interim scenarios only) 

Background Concentrations 
     SO2       3-hour  
                 24-hour 
                 Annual 
     NOx     Annual 
     PM10   24-hour 
                 Annual 

Concentrations in µg/m3 
             11 
               9 
               3 
               5 
             30 
             15 

2.1 Nearby Sources and Background Concentrations 

In addition to modeling the Spiritwood Industrial Park sources, the NDDH provided information on 

neighboring sources in Lasker, Wimbledon, and Jamestown, to include in the analysis.  The NDDH 

also provided background concentrations for the NAAQS analysis.  

2.2 Receptor Grid and Ambient Air Boundary 

Figure F-1 shows the full extent of the modeling receptor grid.  The modeling receptor grid reflects 

the closest expected fenceline for the Spiritwood Station and Spirit Ethanol facilities.  Spiritwood 

Station and Spirit Ethanol will install fencing along the ambient air boundary surrounding each 

facility to ensure restriction of public access.  The 25 km extended polar receptor grid was only 
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modeled for the 1 hour and 3 hour interim scenario of SO2 for modeling run ‘A’ because the 

maximum impacts occurred at the edge of the 5 km Cartesian receptor grid.   

As discussed in the Section 1.2, separate receptor grids were required for the different modeling 

analyses depending on which sources were being modeled.  Each facility does not need to 

demonstrate modeled attainment within their respective property boundary; however, each facility 

needs to demonstrate that it was not causing an adverse impact on the other facilities’ property.  On-

property receptors were not placed on buildings.
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3.0 Source Emission Rates and Model 
Parameterization  

The emission calculations for Spiritwood Station are summarized in the permit application report and 

detailed in Appendix C.  Spirit Ethanol’s emission calculations are summarized in Appendix B of its 

permit application report.  Electronic versions of the calculation spreadsheets are also submitted with 

each permit application. 

3.1 Point Sources 

The stack parameters reflect best available vendor and engineering information as shown on the 

permit application forms in Appendix A of each permit application.  Spiritwood Station stacks are 

identified in the model starting with “SV”, Spirit Ethanol stacks are identified in the model starting 

with “ES”.  

The stack heights for the main stack (SV001), package boiler stack (SV012), and coal unloading 

stack (SV002) were determined in part based on acceptable modeled concentrations.  All stack 

heights are at or below GEP (good engineering practice) stack height.  The Spiritwood Station 

cooling tower (SV016) is conservatively modeled as one stack with an emission rate equal to the sum 

of the individual cells.  Table F-3 summarizes the modeled emission rate and stack parameters for 

each emission point at Spiritwood Station and Spirit Ethanol.  As shown in Table F-3, emissions 

from Spiritwood Station’s three package boilers (EU012-EU014) are emitted through a common 

stack (SV012).  The modeled emission rate was the sum of the emissions from the three package 

boilers.  Figure F-2 shows the facility layout and modeled source locations for Spiritwood Station 

and Spirit Ethanol, respectively.  Emergency diesel generators (SV015, SV018) were excluded from 

short term modeling analyses (if the emergency units are operating, then the plant is not running at 

capacity), but were included for annual average modeling runs. 
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Table F-3 Modeled Emissions and Stack Parameters 
Spiritwood Station

Height Temp Flowrate Diameter PM10 SO2 NOX CO
feet °F acfm feet g/s g/s g/s g/s

001 EUI 001 SV001 Main Stack - CFB Boiler / Start-up Burners 200 175 390,000 7.5 4.8 9.7 A 14 24
002 EUI 002 SV002 Coal Unloading 50 Ambient 96,000 6.4 0.52
003 EUI 003 SV003 Coal Silo 190 90 8,500 1.7 4.6E-02
004 EUI 004 SV004 Coal Silo Discharge 10 75 2,200 1.0 1.2E-02
005 EUI 005 SV005 Coal Bunker 120 90 5,000 1.5 2.7E-02
006 EUI 006 SV006 Limestone Unloading / Limestone Silo 88 90 3,500 1.0 1.9E-02
007 EUI 007 SV007 Lime Unloading / Lime Silo 60 90 4,000 1.0 2.2E-02
008 EUI 008 SV008 Bed Material Silo 52 400 2,800 1.0 1.5E-02
009 EUI 009 SV009 Recycle Ash Silo 32 400 1,500 0.75 8.1E-03
010 EUI 010 SV010 Ash Silo 105 120 3,200 1.0 1.7E-02
011 EUI 011 SV011 Ash Loadout 8 90 800 0.83 4.3E-03
012 Reserved
013 Reserved
014 EUI 012 SV012 Package Boiler 1 1.02 1.7 4.4 2.8
014 EUI 013 SV012 Package Boiler 2 1.02 1.7 4.4 2.8
014 EUI 014 SV012 Package Boiler 3 1.02 1.7 4.4 2.8
015 EUI 015 SV015 Diesel Fire Water Pump 8 870 1,645 0.50 5.5E-03 5.2E-03 7.8E-02 1.7E-02
016 EUI 016 SV016 Cooling Tower 30 100 1,700,000 22 1.5E-01
017 EUI 017 SV017 Propane Vaporizer 12 300 4,000 1.8 1.3E-02 3.7E-02 0.07 1.5E-01
018 EUI 018 SV018 Diesel Generator 8 836 8,161 0.67 7.0E-03 4.1E-03 0.24 5.5E-02
IA FS CHPPR Paved Road Emissions 1.9E-02

8.8 14.9 28.1 32.9
A  Annual CFB SO2 emission rate.  Assuming the spray dryer control equipment is not operating for 1 hour every two weeks for maintenance, the 1-hour, 3-hour, and 24-hour SO2 emission rates for the CFB Stack are:

1 Hour:  121 g/s
3 Hour:  47 g/s
24 Hour:  14 g/s

Spirit Ethanol, LLC

Height Temp Flowrate Diameter PM10 SO2 NOX CO
feet °F acfm feet g/s g/s g/s g/s

S10 MULTIPLE ES10 Regenerative Thermal Oxidizer Stack #1 110 290 96,000 5 0.6 2.37 2.73 2.6
S20 P20-26 ES20 Grain Receiving 170 68 39,000 4 0.2
S30 P30-34 ES30 Hammer Milling 170 68 28,000 3 0.15
S40 P40-47 ES40 CO2 Scrubber 75 65 11,000 2 0.01
S50 P50 ES50 Product Loadout Flare 30 1800 34,000 5 0.06
S60 P60-63 ES60 Biomethanator Flare #1 34 1800 6,400 2 0.01 0.001 0.06 0.30
S70 P70 ES70 DDGS Cooling 48 110 50,000 4 0.25
S80 P80-83 ES80 DDGS Loadout - Process Emissions 160 68 11,000 2 0.06
S90 P90 ES90 Fire Pump 8 770 1,740 0.25 0.08 0.08 1.17 0.25
FS F10 EF1 Uncaptured Grain Handling Emissions 0.003
FS F20 EF2 Uncaptured DDGS Handling Emissions 0.004
FS F40 EF44 Cooling Towers (per cell, 4 cells total) 40 85 780,000 28 0.06
FS F50 ETPR Paved Road Emissions 0.27

1.8 2.4 4.0 3.2

Modeled Pollutants

EPN # Source Description 
Emission 

Unit ID

Stack Parameters

Modeled ID

Modeled PollutantsStack Parameters

EPN #
Emission 

Unit ID Source Description 

TOTAL

160

Modeled ID

TOTAL

300 224943 9.84

 

3.2 Fugitive Sources 

The only source of fugitive emissions at Spiritwood Station is truck traffic on paved roads.  The coal, 

lime, limestone, and ash will be stored in silos and buildings and all material handling emission 

points will be enclosed with emissions controlled through baghouses.  The fugitive particulate 

sources at Spirit Ethanol include uncaptured material handling emissions at the grain receiving and 

DDGS unloading area and emissions from paved roads.  The fugitive sources were modeled as 

volume sources.  Modeling source dimensions reflect typical truck heights and roadway widths.  The 

location of the volume sources is shown on Figure F-2. 
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3.2.1 Paved Roads 

Particulate emissions from paved roads inside Spiritwood Station and Spirit Ethanol were included in 

the modeling based on comments from the NDDH.  The paved road emissions calculations are 

included on separate tabs in the emissions calculation spreadsheets included with the permit 

applications.  The emission calculations used the AP-42 paved road emission factor equation 

(equation (1) in section 13.2.1) and assumed a silt loading of 2 g/m2 (based on field measurements at 

a different ethanol facility).  The vehicle speed correction term (S/30)0.5 from the unpaved road 

emission factor equation (equation (1b) in section 13.2.2) was applied assuming a vehicle speed of 10 

mph while inside the property.  It is noted that the paved road emission factor equation is appropriate 

for freely flowing traffic with speeds of 10 mph or greater.  While there may be some sections of 

roadway at either facility which may approach the freely flowing traffic categorization appropriate 

for the emission factor equation, for the most part truck traffic at the facilities will be restricted 

speed, stop-and-go traffic, with several turns.   

Traffic going to the Spirit Ethanol facility will use an entrance road that extends north of the facility 

and connects with 93rd Avenue.  A truck weigh scale and the administration building will be 

positioned on this road.  Trucks will stop to be weighed before entering and upon leaving the plant 

site. Trucks will wait in the queue for loading and unloading at the grain and DDGS handling area on 

the west side of the site (see Figure F-2).   

3.3 Cargill Malt America Sources 

The Cargill emission rates for the modeling analysis were provided by the NDDH.  Cargill sources 

are identified in the model starting with “L”.  The only Cargill combustion sources are the malting 

heaters and the Cargill Vaporizers (LMS1 – LMS7 and LV22 – LV23).  These heaters and vaporizers 

will remain operating until the CFB boiler is operational (i.e., the heaters and vaporizers are included 

in the interim scenario, but removed for the final scenario).  The remaining Cargill sources are 

baghouses which only have PM10 emissions.  No fugitive emissions (roads) from Cargill were 

included in the modeling because the traffic activity will not change due to the project and because 

the roads existed prior to the PSD minor source baseline date (1/13/1978).  All of the modeled 

Cargill sources (baghouses, heaters, and vaporizers) were put in operation after the minor source 

baseline date, and therefore are increment consuming sources.
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4.0 Model Results  

The limiting standard for the modeling analysis was the 24-hour PM10 PSD increment of 30 µg/m3.  

The final scenario modeling (includes coal handling sources and the CFB, and excludes Cargill’s 

heaters and vaporizers) had overall higher PM10 concentrations than the interim operating scenario.  

Modeling attainment for the other pollutants and averaging periods was readily demonstrated.   

4.1 CO 
Carbon monoxide emissions were modeled for Spiritwood Station and Spirit Ethanol individually for 

comparison to Significant Impact Levels (SILs).  Spiritwood Station was modeled for the final 

scenario with emissions from the diesel generators (SV015, SV018) included.  As shown in Table F-

4, modeled high-first-high concentrations of CO are less than the SILs, therefore, no further air 

quality impacts analysis of CO emissions is required.  

Table F-4 CO Modeling Results  

Modeled Concentration (μg/m3) 1 Pollutant Averaging Period 

Spiritwood Station Ethanol 

Significance Level 
(μg/m3) 

CO 

 

1-Hour 

8-Hour 

169 

96 

113 

66 

2,000 

500 
1 Model results for short-term standards reflect high-first-high modeled concentrations. 

4.2 NOx 

Individual facility model runs for comparison to SILs were conducted which showed that the 

modeled emissions from Spiritwood Station and Spirit Ethanol exceeded SILs on the other facility’s 

property.  Therefore, NOx modeling was conducted for PSD increment and NAAQS/NDAAQS 

analysis for both the interim and final scenarios.   

Table F-5 presents the results of the NOx modeling for both the interim and final scenarios.  

Spiritwood Station contributed the most to the modeled concentrations as its total NOx emissions 

were much greater than those from Spirit Ethanol.  The only difference between the PSD increment 

and NAAQS/NDAAQS NOx model runs was that some of the emission rates for other nearby sources 

changed.   
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 Table F-5 NOx Modeling Results 

Concentration (μg/m3)2 PSD Increment3 NAAQS4 Scenario1 

Modeled 
Increment 

Modeled 
NAAQS 

Background Total 25 100 

Interim A 9.5 11 5 16 25 100 

Interim C 10 10 5 15 25 100 

Interim E 14 16 5 21 25 100 

Interim S 4.6 5.5 5 11 25 100 

Final A 4.6 11 5 16 25 100 

Final C 11 11 5 16 25 100 

Final E 1.4 1.4 5 6.4 25 100 

Final S 1.9 1.9 5 6.9 25 100 

 1 Interim A = All sources included, no receptors on facility properties. 

    Interim C = Energy, Ethanol, and background sources included, Cargill sources excluded, receptors on Cargill    
    property. 

   Interim E = Ethanol, Cargill and background sources included, Energy sources excluded, receptors on Energy   
property. 

    Interim S = Energy, Cargill and background sources included, Ethanol sources excluded, receptors on Ethanol     
    property. 

    Final A = All sources included, no receptors on facility properties.  (NAAQS Final Scenarios A and C modeled in 
one run because there are no longer any Cargill NOx sources in the final scenario.) 

    Final C = Energy, Ethanol, and background sources included, Cargill sources excluded, receptors on Cargill 
 property. There are no Cargill NOx sources in final scenario. 

Final E = Ethanol and background sources included, full receptor grid, receptors on Energy property. There are no   
Cargill NOx sources in final scenario. 

    Final S = Energy and background sources included, Ethanol sources excluded, receptors on Ethanol property.  There 
    are no Cargill NOx sources in the final scenario. 

 2 Model results reflect highest annual average concentration over 5 years 

 3Modeled concentration is compared to PSD increment. 

 4Total concentration is compared to NAAQS. 

4.3 SO2 

Individual facility model runs for comparison to SILs were conducted which showed that the 

modeled emissions from Spiritwood Station and Spirit Ethanol exceeded SILs on the other facility’s 

property.  Therefore, SO2 modeling was conducted for PSD increment and NAAQS/NDAAQS 

analysis for both the interim and final scenarios.   

It is possible that SO2 emissions from the CFB Boiler at Spiritwood Station will be uncontrolled for 1 

hour approximately once every 2 weeks for control equipment (spray dryer) maintenance.  As a 
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result, the 3-hour, 24-hour, and annual average SO2 emission rates from the CFB Boiler are different.  

The modeled emission rate corresponded to the appropriate averaging period.  For comparison to 

short term standards, the model runs were conducted using a five-year meteorological data set.  The 

annual average SO2 concentration shown in Table F-6 is the maximum concentration of five 

individual years.   

Because Spirit Ethanol exceeds the 1-hour SO2 SIL, a combined analysis of Spirit Ethanol and 

Spiritwood Station was done to verify that the SO2 emissions from both sources were below the 1-

hour SO2 NDAAQS of 715 μg/m3.  Under North Dakota State Rule NDAC 33-15-02-07, coal 

conversion facilities are exempt from the 1-hour SO2 compliance demonstration; therefore, the 1-

hour SO2 modeling analysis excluded the Spiritwood Station CFB boiler because it converts coal to 

electricity.  The model ran the full receptor grid with receptors on the Spirit Ethanol property 

excluded and a source group of all sources except the Cargill Ladish Heaters to determine the interim 

scenario results.  Table F-6 summarizes the results of the SO2 modeling.  As shown in Table F-6, 

modeled attainment was readily demonstrated for SO2. 
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Table F-6 SO2 Modeling Results 

Concentration (μg/m3)2 

Scenario1 
Averaging 

Period 
Modeled 

Increment 
Modeled 
NAAQS Background Total 

PSD 
Increment3 NAAQS4 NDAAQS4 

Interim A 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
94 
13 
1.5 

2057 
96 
13 
1.6 

13 
11 
9 
3 

218 
107 
22 
4.6 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Interim C 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
52 
22 
2.2 

1107 
52 
22 
2.2 

13 
11 
9 
3 

110 
63 
31 
5.2 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Interim E 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
44 
15 
1.0 

987 
45 
15 
1.1 

13 
11 
9 
3 

110 
56 
24 
4.1 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Interim S 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
29 
5.0 
0.5 

757 
29 
5.4 

0.52 

13 
11 
9 
3 

88 
40 
14 
3.5 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Final A 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
197 
36 
2.7 

2057 
197 
36 
2.8 

13 
11 
9 
3 

218 
208 
45 
5.8 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Final C 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
198 
37 
3.0 

1107 
198 
37 
3.1 

13 
11 
9 
3 

110 
209 
46 
6.1 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

Final E 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
44 
15 
1.0 

987 
45 
15 
1.1 

13 
11 
9 
3 

110 
56 
24 
4.1 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
  
 60 

Final S 1-Hour5 
3-Hour5 

24-Hour5 

Annual6 

-- 
110 
17 

0.66 

757 
110 
17 

0.70 

13 
11 
9 
3 

88 
121 
26 
3.7 

-- 
512 
91 
20 

-- 
1300 
365 
60 

715 
-- 

260 
60 

 1 Interim A = All sources included, no receptors on facility properties. 

    Interim C = Energy, Ethanol, and background sources included, Cargill sources excluded, receptors on Cargill    
    property. 

Interim E = Ethanol, Cargill and background sources included, Energy sources excluded, receptors on Energy    
property. 

    Interim S = Energy, Cargill and background sources included, Ethanol sources excluded, receptors on Ethanol     
    property. 

    Final A = All sources included, no receptors on facility properties. 

    Final C = Energy, Ethanol, and background sources included, Cargill sources excluded, receptors on Cargill            
    property. 

Final E = Ethanol and background sources included, Energy sources excluded, receptors on Energy property.  There 
are no Cargill SO2 sources in the final scenario. 

Final S = Energy and background sources included, Ethanol sources excluded, receptors on Ethanol property.  
There are no Cargill SO2 sources in the final scenario. 
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 2Modeled concentration is compared to PSD increment. 

 3Total concentration is compared to NAAQS. 

 4Total concentration is compared to NDAAQS. 
 5 Model results reflect high-second-high concentration for 5-year meteorological data set.  
 6 Model results reflect maximum annual average concentration for 5-year meteorological data set (years modeled   

separately). 
 71-hour model result does not include CFB boiler as this unit is exempted under NDAC 33-15-02-07 as a coal 

conversion source, full receptor grid without receptors on Ethanol property.  1-hour results are high-first-high 
concentrations for the 5-year meteorological data set. 

4.4 PM10 

Individual facility model runs for comparison to SILs were conducted which showed that the 

modeled emissions from Spiritwood Station and Spirit Ethanol exceeded SILs on the other facility’s 

property.  Therefore, PM10 modeling was conducted for PSD increment and NAAQS/NDAAQS 

analysis for both the interim and final scenarios.  

Table F-7 shows the results of the PM10 modeling.  The 5-year high-second-high concentration was 

used for the 24-hour PSD increment and a high-sixth-high concentration comparison to NAAQS was 

used over a five-year period.  

Figures F-3 through F-6 show the modeled concentrations for the final scenario PM10 24-hour PSD 

increment model runs corresponding to the ‘A’, ‘C’, ‘S’, and ‘E’ results shown in Table F-7.  Figure 

F-3 shows the maximum PM10 concentrations occurring at the bend of the Spirit Ethanol entrance 

road and also at the facility entrance due to Spirit Ethanol paved road emissions.  There is also a 

secondary maximum south of the Spiritwood Station next to the cemetery.  Figures F-4 through F-6 

show the combined impacts from Spirit Ethanol and the Spiritwood Station on Cargill’s property, 

Spirit Ethanol and Cargill impacts on the Spiritwood Station’s property, and impacts of Cargill and 

the Spiritwood Station combined on Spirit Ethanol’s property.   

 

Table F-7 PM10 Modeling Results 
Concentration (μg/m3) Scenario1  

Averaging 
Period 

Modeled 
PSD4 

Modeled 
NAAQS4 

Background Total PSD 
Increment2 

 
NAAQS3 

Interim A 24-Hour 
Annual5 

27 
9.8 

25 
9.8 

30 
15 

55 
25 

30 
17 

150 
50 

Interim C 24-Hour 
Annual5 

21 
4.9 

20 
4.9 

30 
15 

50 
20 

30 
17 

150 
50 

Interim E 24-Hour 
Annual5 

19 
3.9 

16 
3.9 

30 
15 

46 
19 

30 
17 

150 
50 
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Interim S 24-Hour 
Annual5 

9.7 
1.1 

8.0 
1.1 

30 
15 

38 
16 

30 
17 

150 
50 

Final A 24-Hour 
Annual5 

28 
10 

26 
10 

30 
15 

56 
25 

30 
17 

150 
50 

Final C 24-Hour 
Annual5 

27 
7.4 

25 
7.4 

30 
15 

55 
22 

30 
17 

150 
50 

Final E 24-Hour 
Annual5 

18 
3.7 

15 
3.7 

30 
15 

45 
19 

30 
17 

150 
50 

Final S 24-Hour 
Annual5 

9.1 
1.6 

7.6 
1.6 

30 
15 

38 
17 

30 
17 

150 
50 

 1 Interim/Final A = All sources included, no receptors on facility properties. 

    Interim/Final C = Energy, Ethanol, and background sources included, Cargill sources excluded, receptors on Cargill 
    property. 

    Interim/Final E = Ethanol, Cargill, and background sources included, Energy sources excluded, receptors on Energy 
    property. 

    Interim/Final S = Energy, Cargill, and background sources included, Ethanol sources excluded, receptors on     
    Ethanol property. 

2Modeled concentration is compared to PSD increment.  

 3Total concentration is compared to NAAQS.  Annual standard is NDAAQS only. 
 4 The 5-year high-second-high concentration was used for the 24-hour PSD increment and a high-sixth-high 

concentration comparison to NAAQS was used over a five-year meteorological data set.  

 5 Model results reflect maximum annual average concentration for 5-year meteorological data set (years modeled   
separately). 

4.5 Modeling Files 

The modeling files for the results shown in Tables F-3 through F-7 are included on a CD 

accompanying this permit application.   

Also included on the modeling files CD is a README.txt file explaining the file naming 

nomenclature. 
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