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Holcomb Station Expansion
Holcomb, Finney County, Kansas


Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Table 2.1:  Applicable/Potentially Applicable State and Federal Air Quality Requirements
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Facility Wide A A A A A A A A A A A A A A A A A A A A P2 A A A A A A


EU-2STMGEN Holcomb 2 Steam Generator Holcomb 2 A A A A A A A A A A P2 A A A A A A A A


EU-DUMPTOBC1 Coal transfer: Hopper to BC-1 Holcomb 1, 2 A A


EU-TXFRHOUSE1
Coal transfer: BC-1 to BC-2


Coal transfer: BC-1 to C-20A
Coal transfer: BC-1 to C-20B


Holcomb 1, 2 A A


EU-BC2TOBC4 Coal transfer: BC-2 to BC-4 (Stacker) Holcomb 2 A A


EU-C20ATOH1RESRV Coal transfer: C-20A to H1 Reserve Storage Pile Holcomb 1 A A


EU-BC4TOH2ACTIV Coal transfer: BC-4 to H2 Active Storage Pile Holcomb 2 A A


EU-C20BTOH2RESRV Coal transfer: C-20B to H2 Reserve Storage Pile Holcomb 2 A A


EU-H1RESRVTOBC6 Coal transfer: Reclaim from H1 reserve storage pile to BC-6A/B Holcomb 1 A A A A A


EU-H2RECLAIMTUNNEL
Coal transfer: Reclaim from H2 reserve storage pile to C-31A/B


Coal transfer: H2 Active Pile to C-30A/B
Coal transfer: C-30A/B to C-31A/B


Holcomb 2 A A A A A


EU-H2CRUSHER H2 Coal Crushing (New Crusher Tower)
Coal transfer: C-31A/B to C-32A/B Holcomb 2 A A A


EU-C32TOC33 Coal transfer: C-32A/B to C-33A/B (New Transfer House #4) Holcomb 2 A A A A A


EU-H2TRIPDECK Coal transfer: C-33A/B to C-34A/B (New Transfer House #5)
Coal transfer: C-34A/B to H2 Coal Silos Holcomb 2 A A A A A


IA-2LIMESTOR Lime Transfer to H2 Storage Silo Holcomb 2 A A


IA-2LIMEFEED Lime transfer to H2 Day Bins Holcomb 2 A A


IA-2PACXFRSTOR PAC Transfer to H2 Storage Bins Holcomb 2 A A


IA-2SURGESILO H2 Waste Powder transfer to H2 surge silo Holcomb 2 A A


EU-2AUXBLR Holcomb 2 Auxiliary Boiler Holcomb 2 A A A A P2 A A


FS-2PUGMILL H2 Waste Powder Conditioning Holcomb 2 A A


FS-H2ACTVPILE H2 Active Storage Pile Holcomb 2 A A


FS-H1RESRVPILE H1 Reserve Storage Pile Holcomb 1 A A


FS-H2RESVPILE H2 Reserve Storage Pile Holcomb 2 A A


FS-BOTASHROAD Bottom Ash hauling fugitive emissions Holcomb 2


FS-LIMEHAULROAD Lime hauling fugitive emissions Holcomb 2


FS-ASHAULROAD Waste Powder hauling fugitive emissions Holcomb 2


FS-2BOTASHTOTRUCK Bottom Ash transfer to haul trucks Holcomb 2 A A


TK-2AMMONSTOR Ammonia Storage Tank Holcomb 2 A


IA-CARDUMP Railcar Dumper Holcomb 1, 2 A A


IA-LIMEUNLOAD Lime unloading to H2 Holcomb 1, 2 A A


IA-2RECYCCFEED H2 Waste Powder transfer to H2 FGD recycle bin Holcomb 2 A A


IA-2WSTPOWDERA/B H2 Waste Powder transfer to Waste Powder silo Holcomb 2 A A


IA-2WSTTOTRUCK H2 Waste Powder transfer to trucks Holcomb 2 A A


IA-2COOLTOWER Holcomb 2 Cooling Tower Holcomb 2 A P2


IA-2EMERGEN Holcomb 2 Emergency Diesel Generator Holcomb 2 A A A P2 A A


IA-DFPBP Holcomb 2 Diesel Fire Pump (DFP) Booster Pump Holcomb 2 A A A P2 A A


KEY TO MATRIX
A.     Current applicable Requirement


- 1)


- 2)


P.     Potentially Applicable Requirement
- 1)


- 2)


Blank - Not Applicable
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 C
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 9


8


Example:  NSPS GG for Stationary Gas turbines does not apply to a cooling tower.


Example:  NSPS Kb for VOC Storage Vessels does apply to an aromatics storage vessel if it has not been modified, or reconstructed since 7/23/84.  Therefore, NSPS Kb is a potentially applicable requirement for the tank.
The regulations apply to this type of emission source (i.e., tank) but does not meet the definition for this particular emission source.
Example:  NSPS Kb for Petroleum Liquid Storage Vessels does not apply to an isopropyl alcohol storage vessel because it is not a petroleum liquid.


Example:  NSPS Kb for VOC Storage Vessels does not apply to a xylene tank, that has been modified since 7/23/84.  The vapor pressure is <0.75 psia and no controls are required but recordkeeping is required.


The regulations have applicable requirements which apply to this particular emission source, but the source is currently exempt from these requirements due to meeting a specific criteria, such as it
has not been constructed, modified, or reconstructed since the regulations have been in place.  If the specific criteria changes the source will have to comply at a future date.


The regulations clearly do not apply to this type of emission source.


Source ID  #


40 CFR 61
NESHAP 
Subparts(K.A.R. 28-19-Section)


Source Description Associated Unit


State Regulations 40 CFR 60
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NSPS Subparts


The emission source may have an exemption from control stated in the regulation.  The emission source may not have to be controlled but may have monitoring, recordkeeping, or reporting requirements.
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The regulations have applicable requirements which apply to this particulate emission source.
Example:  NSPS Subpart GG - Standards of Performance for Stationary Gas Turbines would apply to a stationary gas turbine with a heat input of greater than 10 MMbtu/hr.
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Kansas Department of Health and Environment 
Bureau of Air and Radiation 


Phone (785) 296-1570      Fax (785) 291-3953


Notification of Construction or Modification
(K.A.R. 28-19-300 Construction permits and approvals; applicability)


Check one: GApplying for a Permit under K.A.R. 28-19-300(a) GApplying for an Approval under K.A.R. 28-19-300(b)*


1) Source ID Number:


2)  Mailing Information:
Company Name:
Address:
City, State, Zip:


3)  Source Location: 
              Street Address:
              City, County, State, Zip:


Section, Township, Range:
Latitude & Longitude Coordinates:


4) NAICSC/SIC Code (Primary):


5)  Primary Product Produced at the Source:


6) Would this modification require a change in the current operating permit for your facility?  Yes  No 


     If no, please explain:


7) Is a permit fee being submitted?  Yes  No


     If yes, please include the facility=s federal employee identification number (FEIN #)


8)  Person to Contact at the Site:  Phone: (       )


Title:


9)  Person to Contact Concerning Permit:  Phone: (       )


Title:


Email:  Fax: (       )


Please read before signing: 


Reporting forms provided may not adequately describe some processes.  Modify the forms if necessary.  Include a written description of the activity
being proposed, a description of where the air emissions are generated and exhausted and how they are controlled.  A simple diagram showing the 
proposed activity addressed in this notification which produces air pollutants at the facility (process flow diagrams, plot plan, etc.) with emission
points labeled must be submitted with reporting forms.  Information that, if made public, would divulge methods or processes entitled to protection as 
trade secrets may be held confidential.  See the reverse side of this page for the procedure to request information be held confidential.  A copy of the
Kansas Air Quality Statutes and Regulations will be provided upon request.


Name and Title :
Address:


Signature:  Date: / /   Phone: (          )
* If you do not know whether to apply for a permit or an approval, follow approval application procedures.


Procedures For Requesting Information To Be Held Confidential 
March 15, 2006 
Revision 6


✔


0550087


Sunflower Electric Power Corporation
301 West 13th Street


Hays Kansas 67601


2440 Holcomb Lane


Holcomb, Finney County, Kansas 67851


Sections 29,30,31,32 Township 24S Range 33W
North 37° 55’ West 100° 58’


221112, Fossil Fuel Power Generation / SIC 4911


Electricity


✔


✔


01-0707918


Paul Reynolds 620  277-4522


Wayne Penrod 785 623-3313


Executive Manager, Environmental Policy


WPenrod@Sunflower.net 785 623-3395







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


INDIRECT HEATING UNIT (BOILER)


1) Source ID  Number: _____________ 


2) Company/Source Name: _______________________________________________________________ 


3) Emission Unit Identification:____________________________________________________________


4) Manufacturer:________________________Model No.:_________________


5) Maximum design heat-input rate: ___________________ BTU/hr
   Heat-release Rate: ______ BTU/hr/cu. ft. of furnace volume
   Annual load factor: ______
   Heater design:  Cyclone ______; Underfeed stoker ______;  Spreader stoker ______;
    Pulverized (dry-tangential or normal/wet)______; Other (specify) _______________ 
   Normal Operating Schedule: ______ hours/year
   Date of latest modification: ________________ 


6) Primary Fuel Type:
   Natural Gas ____  Oil ____Coal ____ Other (specify) _____________________ 
Secondary Fuel Type:
   Natural Gas ____ Oil ____ Coal ____ Other (specify) _____________________ 


7) If other fuel is waste liquid:
   What is the source of the waste? _______________________________________________________ 
   Will the waste be pretreated to remove any of the contaminants?  Yes ____; No ____     If yes, describe
    method of pretreatment:
___________________________________________________________________________________
___________________________________________________________________________________
If waste liquid is used in combination with fuel oil:


Specify the volume percent of waste liquid:______ %
Specify the anticipated annual operating hours during which the fuel and waste combination will be used:
______ hrs.
Fill in the data below for the fuel oil.


Include the chemical and physical characteristics of the waste liquid.  Also, include any source emissions test data 
that is available from testing similar facilities that have disposed of this type liquid waste.


September 8, 1998    DUPLICATE THIS FORM AS NEEDED Form 6-1.0            Page 1 of  3
Revision 3


0550023


Holcomb 2, LLC


Holcomb Unit 2 Boiler (EU-2STMGEN)


TBD TBD


8,700,000,000


TBD
100


XX


8,760
N/A


XX


XX







September 8, 1998      DUPLICATE THIS FORM AS NEEDED   Form 6-1.0            Page 2 of  3
Revision 3


INDIRECT HEATING UNIT (BOILER)  
(cont.)


8) Fuel Specific Data: (if other is specified, give appropriate data) 
Natural Gas: 
   Heating value: ___________ BTU/cu. ft. 
   (If fuel gas is used, also specify %Sulfur: _____) 
Coal:  
   Fuel Parameters:  %Sulfur: _____  % Ash: ________ 
   Heating value: __________ BTU/lb. 
Fuel Oil: 
   Fuel Parameters:  %Sulfur: ____ Grade:   ________  
   Heating value: ___________ BTU/gal. 
   Density: ___________ lb./gal. 


9) Air Emissions Control Technology: NOx ____ SOx ____ CO ____ Particulate ____ 
If yes, breakdown of Control Technology:____________________________________________________ 
_____________________________________________________________________________________


10) Soot blowing (if applicable):   frequency: ________  duration: ________ 


11) Has boiler been derated because of: 
   Fuel change __________ Equip. limitations ____________  Regulatory compliance ______________ 


12) Emissions discharge to atmosphere _____ ft. above grade through stack or duct _____ ft. diameter  
at ____  � F temperature, with _____ cfm flow rate and _____ fps velocity. 


13) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.  Be 
sure to indicate the emission unit that the control equipment is affecting 


14) Did construction, modification, or reconstruction commence  after August 17, 1971 and on or before September 18, 
1978 and does the indirect heating unit have a maximum design heat-input capacity to combust more than 250 million 
BTU/hour?  Yes ______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart D. 


15) Did construction, modification, or reconstruction commence  after September 18, 1978  and does the indirect 
heating unit have a maximum design heat-input capacity to combust more than 250 million BTU/hour?  Yes 
______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Da. 


16) Did construction, modification, or reconstruction commence after June 19, 1984 and does the indirect heating unit 
have a maximum design heat-input capacity to combust more than 100 million BTU/hour but less than 250 million 
BTU/hour?   Yes ______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Db.


1,020


0.5 7.5


8,100


XX XX XX XX


NOX - Selective Catalytic Reduction; SOX - Dry Flue Gas Desulfurization;


CO - Good combustion practices; Particulate - Fabric Filter


TBD TBD


No No No


620 23


165 2,270,297 91


✔


✔


✔







September 8, 1998      DUPLICATE THIS FORM AS NEEDED   Form 6-1.0            Page 3 of  3
Revision 3


INDIRECT HEATING UNIT (BOILER)  
(cont.)


17) Did construction, modification, or reconstruction commence after June 9, 1989 and does the indirect heating unit 
have a maximum design heat-input capacity to combust 10 million or more BTU/hour but less than 100 million 
BTU/hour?   Yes ______; No______     
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Dc.


✔







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.


October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form 14-12.0       Page 1 of  2 
Revision 2


(EU-2STMGEN)


0550023


Holcomb 2, LLC


Holcomb 2 Fabric Filter


Holcomb 2 Main Boiler (EU-2STMGEN)


Coal fly ash and Dry FGD lime


Fabric Filter


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


TBD


Main fabric filter
designed to collect filterable particulate matter, in the form of fly ash and Dry FGD waste product, from


the flue gas stream.







October 13, 1998   DUPLICATE THIS FORM AS NEEDED   Form 14-12.0       Page 2 of  2 
Revision 2            


PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


2,279,297


620 23 ft


165 2,279,297 91







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP


February 14, 2003 DUPLICATE THIS FORM AS NEEDED Form 14-6.0         Page 1 of  2 
Revision 3


(EU-2STMGEN)


0550023


Holcomb 2, LLC


Holcomb 2 Main Boiler


Holcomb 2 Main Boiler (EU-2STMGEN)


Coal fly ash and Dry FGD lime


TBD


TBD


TBD


99+
100


TBD


TBD


TBD


TBD


TBD


TBD


165


2,279,297 165


TBD
TBD


TBD







February 14, 2003   DUPLICATE THIS FORM AS NEEDED   Form 14-6.0         Page 2 of  2 
Revision 3            


FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


620 23 ft


165 2,279,297 90







Kansas Department of Health and Environment
                Division of Environment


               Bureau of Air and Radiation 


            SCRUBBER


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Scrubber identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the scrubber?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Type of Scrubber: Impingement Scrubbing Tower______; Spray Tower______; Venturi ______;
  Self-Induced Spray Scrubber______; Wet Centrifugal ______; Wet Dynamic ______;
  Other ____________________ 


7) If an Impingement Scrubbing Tower, indicate type: Target Plate______; Packed Bed______;
 Other_____________________


8) If a Spray Tower Scrubber, complete the following:
Arrangement and number of nozzles: ____________________________________________________ 


9) If a Venturi Scrubber, indicate integral mist injection eliminator used?___________________________


10) If a Wet Centrifugal Scrubber, indicate type: Impingement______; Cyclone______; Combination______;
 Other ____________________ 


11) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


12) Volume of gas cleaned: ______cfm


October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form 14-10.0       Page 1 of  2 
Revision 2


0550023


Holcomb 2, LLC


Holcomb 2 Main Boiler (EU-2STMGEN)


Holcomb Unit 2 Boiler (EU-2STMGEN)


N/A - SO2 Scrubber


   XX


TBD


TBD


TBD


TBD
91+


100


TBD


2,279,297







October 13, 1998   DUPLICATE THIS FORM AS NEEDED   Form 14-10.0       Page 2 of  2 
Revision 2        


SCRUBBER 
 (cont.)


13) Temperature of gas cleaned:______oF


14) Scrubbing-Liquid Flow Rate:______gpm or gallons/1000 cubic feet of gas 
Indicate type of solution used in scrubber, if other than water:________________  
If water, indicate pH: ______ 


15) Inlet Velocity to scrubber: ______feet per seconds 


16) Nominal Pressure Drop: ______inches of H2O


17) Is there a device provided to measure pressure drop across the scrubber? ______ 
If yes, specify device: ____________________________________________ 


18) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


165


TBD
Lime slurry


TBD


TBD


Yes
TBD


620 23


165 2,279,297 90







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


CARBON ADSORPTION


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Carbon adsorber identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the carbon adsorber?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________
6) Manufacturer: ____________________


Date of Manufacture:  ______________ 
Model No.: ______________________ 


Rated Control Efficiency: ___________%


Capture  Efficiency: _______________%


Date of Installation: _______________ 


7) Volume of gas cleaned:______cfm


8) Temperature of gas cleaned:______oF


9) Inlet concentration:______ppm or grains/cu. ft.


10) Outlet concentration: ______ppm or grains/cu. ft.


11) Retention Time: ______sec.


12) Method and Frequency of regeneration: ______________________________________________________ 
_____________________________________________________________________________________


13) Are identical units in series?  Yes ______; No ______ 
Provide configuration of filters with a flow diagram.


14) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at
______oF temperature, with ______cfm flow rate and ______fps velocity.


October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form  14-2.0
Revision 2


0550087


Holcomb 2, LLC


Holcomb 2 Main Boiler (EU-2STMGEN)


Holcomb Unit 2 Boiler (EU-2STMGEN)


TBD


Mercury


TBD
TBD


TBD


TBD


TBD


2,279,297


165


TBD


TBD


N/A


None - Single pass system


✔


620 23 ft


165 2,279,297 90







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


BELT CONVEYORS


1) Source ID Number:


2) Company/Source Name:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


November 1, 2001 DUPLICATE THIS FORM AS NEEDED Form 11-17.0         Page 1 of 1 
Revision 1


0550023


Holcomb 2, LLC


BC-2


60"


Transfer House #1 to Stacker Conveyor Transfer


BC-4


60"


Stacker Conveyor Transfer to H2 Active Pile


C-20A/B


60"


Transfer Tower #1 to H1/H2 Inactive Pile Stockout


C-30A/B


60"


H2 Active Pile to H2 Rotary Plow Tunnel


C-31A/B


60"


H2 Rotary Plow Tunnel to New Crusher House


C-32A/B


60"


New Crusher House to New Transfer House#4







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


BELT CONVEYORS


1) Source ID Number:


2) Company/Source Name:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


Unit No. or  Ident. No.:
Manufacturer:
Model No.:
Serial No.:
Date of Manufacture:
Date of Latest Modification:
Width:
Transfer to belt, screen, bin,
 etc.:


November 1, 2001 DUPLICATE THIS FORM AS NEEDED Form 11-17.0         Page 1 of 1 
Revision 1


0550023


Holcomb 2, LLC


C-33A/B


60"


New Transfer House #4 to New Transfer House #5


C-34A/B


/ H2 Tripper Deck


60"


H2 Tripper Deck to H2 Tripper Conveyor







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


COAL HANDLING


1) Source ID Number: _____________ 


2) Company/Source Name:___________________________________________________ ______________ 


3) Emission Unit Identification: ______________________________________________________________ 


4) Normal Operating Schedule: _______ hrs/yr


5) Method of Delivery: Type of Vehicle: ______;  Capacity : ______tons
Receipts: ______tons/day; ______days/wk
Storage Capacity: ______tons


6) Coal Characteristics: Bituminous _____; Sub-bituminous _____; Anthracite _____; Lignite _____ 
Ash ______%; Sulfur ______%; Moisture ______%
Heat content: ______BTU/lb


7)  Handling:  Method of Unloading: ______________________________
Rate: ______tons/hr
Method of Transferring to plant: ______________________ 
Rate: ______tons/hr
Number of Transfer points: ______ 


8) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as
needed.  Be sure to indicate the emission unit that the control equipment is affecting.


9) Did construction, modification, or reconstruction commence after  December 24, 1974? Yes ______; No_____
For a Coal Preparation Plant, does the plant process > 200 tons per day? Yes ______; No ______
If yes, this plant may be subject to  NSPS, 40 CFR Part 60 Subpart Y.


September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 2-2.0
Revision 1


0550023


Holcomb 2, LLC


Coal conveying system


8,760


Rail 20.300 total


14,500      7


 XX
7.5 0.5 26


8,100


Rotary dumper
4,000


Conveyor
2,000


12


✔


✔







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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and baghouse


Dust Suppression and Collector


0550023


Holcomb 2, LLC


Transfer House #1


Conveyor BC-1 to B2 and C20A/B (EU-TXFRHOUSE1)


Coal dust (Particulate matter)


Water/chemical surfactant


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Water/chemical
surfactant controlling emissions from conveyor transfer points.  Baghouse on transfer tower controlling


any emissions not controlled by water/chemical surfactant.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


28,000


90 4.17 FT


Ambient 28,000 34.23







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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Dust Collector


0550023


Holcomb 2, LLC


Transfer House #1


Conveyor BC-1 to B2 and C20A/B (EU-TXFRHOUSE1))


Coal dust


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


17,800 68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


TBD


TBD


Yes


TBD


90 4.17 ft


Ambient 28,000 34.23







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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and baghouse


and Collector
EU-H2RECLAIMTUNNEL


0550023


Holcomb 2, LLC


Reclaim Tunnel Dust Suppression


Rotary plow transfer from H2 Active pile to C30A/B


Conveyor C-30A/B to C-31A/B


Emergency reclaim feeder to C31A/B


Coal dust (Particulate matter)


Water/chemical surfactant


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Water/chemical
surfactant controlling emissions from conveyor transfer points. Baghouse on reclaim tunnel controlling


any emissions not controlled by water/chemical surfactant.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


19,000


8 3.33 ft


Ambient 19,000 36.29







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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Collector
[EU-H2RECLAIMTUNNEL


0550023


Holcomb 2, LLC


Reclaim Tunnel Dust


Rotary plow transfer from H2 Active pile to C30A/B


Conveyor C-30A/B to C-31A/B


Emergency reclaim feeder to C31A/B


Coal dust


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


19,000 68


TBD
TBD


TBD







February 14, 2003   DUPLICATE THIS FORM AS NEEDED   Form 14-6.0         Page 2 of  2 
Revision 3            


FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


8 3.33 ft


Ambient 19,000 36.29







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


COAL CRUSHING  EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Emission Unit Identification: ______________________________________________________________ 


4) Normal Operating Schedule:  _______ hrs/yr


5) Manufacturer: __________________________ 
Date of Manufacture: _____________________ 
Model No.:_____________________________
Maximum Rated Capacity: ________________tons/hr


6) Maximum Processing Rate: ______tons/hr Normal Processing Rate: ______tons/hr


7) If no emissions control equipment installed, complete the following:
Dispersed ______ or point ______ emission discharged to atmosphere.
If point: Emissions discharge to atmosphere thru stack or duct:______ feet diameter;
______ feet above grade; ______ actual cubic feet per minute gas flow rate;
______ oF temperature;______ ft/sec stack gas exit velocity.


8) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as
needed.  Be sure to indicate the emission unit that the control equipment is affecting.


9) Did construction, modification, or reconstruction commence after  December 24, 1974? Yes ______; No_____
For a Coal Preparation Plant, does the plant process > 200 tons per day? Yes ______; No ______
If yes, this plant may be subject to  NSPS, 40 CFR Part 60 Subpart Y.


10) If applying for an operating permit, provide the date of the latest modification: _________________ 


September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 2-1.0
Revision 1


0550023


Holcomb 2, LLC


EU-H2CRUSHER


8,760


TBD
TBD


TBD


2,000


2,000 2,000


XX
4.5


125 32,000


Ambient 33.53


✔


✔







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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and baghouse


and Collector
EU-H2CRUSHER


0550023


Holcomb 2, LLC


Crusher House Dust Suppression


Conveyor C-31A/B to C-32A/B


Crusher


Coal dust (Particulate matter)


Water/chemical surfactant


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Water/chemical
surfactant controlling emissions from conveyor transfer points.  Baghouse on transfer tower controlling


any emissions not controlled by water/chemical surfactant.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


32,000


125 4.5


Ambient 32,000 33.53







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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Collector
EU-H2CRUSHER


0550023


Holcomb 2, LLC


Crusher House Dust


Conveyor C-31A/B to C-32A/B


Crusher


Coal dust


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


32,000 Ambient


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


125 4.5 ft


Ambient 32,000 33.53







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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and baghouse


Dust Suppression and Collector
EU-C32TOC33


0550023


Holcomb 2, LLC


Transfer House #4


Conveyor C-32A/B TRANSFER TO C33A/B


Coal dust (Particulate matter)


Water/chemical surfactant


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Water/chemical
surfactant controlling emissions from conveyor transfer points.  Baghouse on transfer tower controlling


any emissions not controlled by water/chemical surfactant.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


19,000


180 3.33


Ambient 19,000 36.29







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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Dust Collector
EU-C32TOC33


0550023


Holcomb 2, LLC


Transfer House #4


Conveyor C-32A/B TRANSFER TO C33A/B


Coal dust


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


19,000 Ambient


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


TBD


TBD


Yes


TBD


180 3.33


Ambient 19,000 36.29







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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and baghouse


Dust Suppression and Collector
EU-H2TRIPDECK


0550023


Holcomb 2, LLC


Transfer House #5


Conveyor C33 transfer to C34


Conveyor C34 transfer to H2 Tripper conveyor/silos


Coal dust (Particulate matter)


Water/chemical surfactant


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Water/chemical
surfactant controlling emissions from conveyor transfer points.  Baghouse on transfer tower controlling


any emissions not controlled by water/chemical surfactant.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


38,000


239 4.83


Ambient 38,000 34.51







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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Dust Collector
EU-H2TRIPDECK


0550023


Holcomb 2, LLC


Transfer House #5


Conveyor C33 transfer to C34


Conveyor C34 transfer to H2 Tripper conveyor/silos


Coal dust


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


38,000 68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


TBD


TBD


Yes


TBD


239 4.83 ft


Ambient 38,000 34.51







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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EU-2SURGESILO


0550023


Holcomb 2, LLC


Waste Powder Surge Silo


Waste Powder transfer from Fabric Filter hoppers to Surge Silo


Fly ash and Dry FGD materials


Baghouse


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Baghouse controls
particulate matter emissions generated from the loading of the surge silo.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


4,625


101 1.54


Ambient 4,625 41.37







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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EU-2SURGESILO


0550023


Holcomb 2, LLC


Waste Powder Surge Silo


Waste Powder transfer from Fabric Filter hoppers to Surge Silo


Fly ash and Dry FGD materials


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


4,625 68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


TBD


TBD


Yes


TBD


101 1.54
Ambient 4,625 41.37







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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IA-2RECYCCFEED


0550023


Holcomb 2, LLC


Waste Powder Recycle Bin


Waste Powder transfer from surge silo to recycle day tank


Fly ash and Dry FGD materials


Baghouse


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Baghouse controls
particulate matter emissions generated from the loading of the recycle bin.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
Pulse Jet


51 1.54


Ambient 4265 41.38







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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IA-2RECYCCFEED


0550023


Holcomb 2, LLC


Waste Powder Recycle Bin


Waste Powder transfer from surge silo to recycle day tank


Fly ash and Dry FGD materials


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


68


TBD
TBD


TBD







February 14, 2003   DUPLICATE THIS FORM AS NEEDED   Form 14-6.0         Page 2 of  2 
Revision 3            


FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


51 1.54
Ambient 4265 41.38







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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IA-2WSTPOWDERA/B


0550023


Holcomb 2, LLC


Waste Powder Silo Collector (WP2_3A/B)


Transfer from surge silo to waste silo


Fly ash and Dry FGD materials


Baghouse


TBD
TBD


TBD


99+
99+


TBD


TBD


Yes


Baghouse controls
particulate matter emissions generated from the loading of the silo







October 13, 1998   DUPLICATE THIS FORM AS NEEDED   Form 14-12.0       Page 2 of  2 
Revision 2            


PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


*all information is per dust collector


TBD TBD


TBD
Pulse Jet


118* 1.77*


Ambient* 7477* 50.37*







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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IA-2WSTPOWDERA/B


0550023


Holcomb 2, LLC


Waste Powder Silo


Transfer from surge silo to waste silo


Fly ash and Dry FGD materials


TBD


TBD


TBD


99+
99+


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


* all information per collector


No


Pulse Jet


TBD


Yes


TBD


118* 1.77*


Ambient* 7477*  50.37*







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


RAW MATERIAL  HANDLING AND STORAGE


1) Source ID Number: _____________ 


2) Company/Source Name: _________________________________________________________________ 


3)   Storage:  Number and capacity of vessel


Tank
 I.D. 


Diameter
  (feet)


Height
  (feet)


 Capacity
    (tons)


Throughput
  (tons/yr)


         Material Stored 


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


4) Material received by:  truck _____ ; rail _____ ; other _____ 
Describe method of unloading material from truck, rail or other:


____________________________________________________________________________________________
_______________________________________________________________________________


Conveyor System:


5) Emission Unit Identification:________________________________________________________________


6) What is the capacity of the conveyor: ______ tons/hr
Type: ___________________________ 


7) If pneumatic conveying system is used, complete the following information:
Type of system: Positive ______ ;  Negative ______ ; Combination ______ 


8) Normal Operating Schedule: ______ hours/year


9) Briefly describe methods used to minimize particulate emissions at transfer points (if control equipment is used,
use the appropriate CONTROL EQUIPMENT form):_____________________________________________
_______________________________________________________________________________________
______________________________________________________________________________________


September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 11-10.0
Revision 1


0550023


Holcomb 2, LLC


TBD  40,677 Pebble LimeTBD TBDTBD


XX


Pneumatic transfer


Lime Unloading System (IA-LIMEUNLOAD)


XX


TBD


TBD


8,760


Fabric filter used to control particulate matter emissions







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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0550023


Holcomb 2, LLC


Lime Storage Silo


Pneumatic Lime Unloading (IA-LIMEUNLOAD)


Transfer to Lime Storage Silos (EU-2LIMESTOR)


Lime dust (Particulate matter)


Dust collector


TBD
TBD


TBD


99+
100


TBD


TBD


No


Dust collector to capture
particulate matter emissions generated from the loading of the lime silo.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
TBD


7,477


103 1.78 ft


Ambient 7,477 50.37







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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0550023


Holcomb 2, LLC


Lime Storage Silo


Pneumatic lime unloading (IA-LIMEUNLOAD)


Transfer to Lime Storage Silos (EU-2LIMESTOR)


Lime dust


TBD


TBD


TBD


99+
100


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


7,477 68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


103 1.78
Ambient 7,477 50.37







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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Holcomb 2, LLC


Lime Day Bin (IA-2LIMEFEED)


Lime transfer to Day Bins (IA-2LIMEFEED)


Lime dust (Particulate matter)


Dust collector


TBD
TBD


TBD


99+
100


TBD


TBD


No


Dust collector to capture
particulate matter emissions generated from the loading of the lime day bin.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


TBD TBD


TBD
TBD


7,477


51 1.78 ft


Ambient 7,477 50.37







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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0550023


Holcomb 2, LLC


Lime Day Bin Transfer (IA-2LIMEFEED)


Lime transfer to Day Bins (IA-2LIMEFEED)


Lime dust


TBD


TBD


TBD


99+
100


TBD


TBD


TBD


TBD


TBD


TBD


Ambient


7,477 68


TBD
TBD


TBD
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Pulse Jet


TBD


Yes


TBD


51 1.78
Ambient 7,477 50.37







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


RAW MATERIAL  HANDLING AND STORAGE


1) Source ID Number: _____________ 


2) Company/Source Name: _________________________________________________________________ 


3)   Storage:  Number and capacity of vessel


Tank
 I.D. 


Diameter
  (feet)


Height
  (feet)


 Capacity
    (tons)


Throughput
  (tons/yr)


         Material Stored 


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


___ _____ _____ ________ ________ ______________________


4) Material received by:  truck _____ ; rail _____ ; other _____ 
Describe method of unloading material from truck, rail or other:


____________________________________________________________________________________________
_______________________________________________________________________________


Conveyor System:


5) Emission Unit Identification:________________________________________________________________


6) What is the capacity of the conveyor: ______ tons/hr
Type: ___________________________ 


7) If pneumatic conveying system is used, complete the following information:
Type of system: Positive ______ ;  Negative ______ ; Combination ______ 


8) Normal Operating Schedule: ______ hours/year


9) Briefly describe methods used to minimize particulate emissions at transfer points (if control equipment is used,
use the appropriate CONTROL EQUIPMENT form):_____________________________________________
_______________________________________________________________________________________
______________________________________________________________________________________


September 8, 1998 DUPLICATE THIS FORM AS NEEDED Form 11-10.0
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TBD  3,120 Powdered Activated Carbon (PAC)[IA-2PACXFRSTOR]TBD TBDTBD


XX


Pneumatic transfer


PAC Unloading System


XX


TBD


TBD


8,760


Vent filter used to control particulate matter emissions







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


       PARTICULATE COLLECTION EQUIPMENT


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Particulate Collection Equipment identification number or designation: ___________________________ 


4) What emission unit(s) or source(s) of emissions is(are) vented to the particulate collection equipment?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of pollutant(s) collected: ________________________________________________________


6) Type of collector: _____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) Nominal Pressure Drop across collector: ______ inches of H2O


9) Is there a device provided to measure pressure drop? ______ 
If yes, specify device: _____________________________ 


10) Provide a manufacturer's brochure or other descriptive material of the equipment? _____________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________


Cyclone


Diameter of round section: ______in.; Length of round section: ______in.;
Length of conical section: ______in.; Dimensions of inlet: ______in. x ______in.
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IA-2PACXFERSTOR


0550023


Holcomb 2, LLC


PAC Unloading Bins


Pneumatic PAC Unloading to storage bins [IA-2PACXFRSTOR]


Powdered Activated Carbon Particulate matter


Dust collector


TBD
TBD


TBD


99+
100


TBD


TBD


No


Dust collector to capture
particulate matter emissions generated from the loading of the PAC silo.
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PARTICULATE COLLECTION EQUIPMENT 
 (cont.)


Electrostatic Precipitator


No. of stages: ______; Electrode area: ______sq.ft.; 
Wire in: Tube ______; Plate ______; Dry ______; Wet ______; Other____________________ 
Gas Velocity: ______ft. per sec.; Electrode potential: ______volts; 
Rapping Method: ____________; Rapping Frequency: _______________ 


Fabric Filter/Baghouse


Air to Cloth Ratio: ______cu. ft./sq.ft.;  Cloth Weight: ______oz.; 
Kind of Cloth: ____________ 
Method of cleaning bags (air,  mechanical, shaking, etc.): _________________________________________ 
_____________________________________________________________________________________


Scrubber


Type: Venturi ______; Impingement ______; Orifice ______; Other ____________________ 
Liquid Flow Rate: ______gpm; Scrubbing Solution: ______pH; 
Length of packing (if applicable): ______in. 


Complete the following questions pertaining to collection equipment:  


11) Volume of air or gas to the atmosphere: ______cfm 


12) Air or gas discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


Replace filter


600


47.75 3.29 ft


Ambient 600 1.18







Kansas Department of Health and Environment
              Division of Environment


             Bureau of Air and Radiation 


             FABRIC FILTER/BAGHOUSE


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Fabric Filter/Baghouse identification number or designation:_______________________________________


4) What emission unit(s) or source(s)of emissions is(are) vented to the fabric filter/baghouse?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


7) Bag Fabric Type:_________________


8) Number of Bags: ______ 


9) Air to Cloth Ratio: ______ Volume of gas (in actual cubic feet per minute) flowing through the dust collector's
inlet duct divided by the total square feet of cloth area in the bag filters.


Cloth Weight: ______oz. 
Kind of Cloth: _________________ 


10) Temperature of gas filtered:______oF


11) Gas Flow: ______cfm at ______oF


12) If blower used, complete the following:
Rotor Dia.: ______ft
Speed: ______rpm
Power: ______BHP
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IA-2PACXFERSTOR


0550023


Holcomb 2, LLC


PAC Unloading Bins - Vent filter


Pneumatic PAC Unloading to storage bins [IA-2PACXFRSTOR]


Powdered activated carbon particulate matter


TBD


TBD


TBD


99+
100


TBD


TBD


Ambient


600 68
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FABRIC FILTER/BAGHOUSE 
 (cont.)


13) Have the filter bags in this filter/baghouse been replaced? _____________ 
If yes, are the replacement bags the same as, or the equivalent of, the bags supplied by the filter manufacturer  
as original equipment?  


14) Bag Cleaning Method (e.g. shake, pressure jet, etc.) _____________________________________________ 


15) Nominal Pressure Drop:______ inches of H2O


16) Is there a device provided to measure pressure drop across the fabric filter/baghouse?  ______ 
If yes, specify device: __________________________________________ 


17) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at 
 ______oF temperature, with ______cfm flow rate and ______fps velocity. 


No


Replace filter


TBD


No


47.75 3.29


Ambient 600 1.176







November 19, 2004   DUPLICATE THIS FORM AS NEEDED   Form 11-18.0 
Revision 1 


Kansas Department of Health and Environment 
Division of Environment 


Bureau of Air and Radiation 


INDUSTRIAL PROCESS COOLING TOWERS 


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________ 


3) Emission Unit Identification: ______________________________________________________________ 


4) Normal Operating Schedule:  _______ hrs/yr 


5) Manufacturer: __________________________ 
Date of Manufacture: _____________________ 
Model No.:_____________________________ 


6) Is the cooling tower a major source of HAPs?  Yes_____;  No_____  
 Is the cooling tower an integral part of a major source of HAPs?  Yes_____;  No______ 


7) Total dissolved solids fraction in the circulating water:_______________ 


8) Cooling tower type: Induced Draft_______  Natural Draft_________ 


9) Does the cooling tower operate with chromium-based water treatment chemicals? Yes ______; No_______  


10) Date of installation or modification (whichever is later): _________________ 


11) Total drift loss: __________________________% of circulation rate 


12) Water circulation rate: ________________________ 


13) Does the cooling tower have a mist eliminator? Yes______;  No_______ 


0550023


Holcomb 2, LLC


IA-2COOLTOWER


8,760


TBD
TBD


TBD


✔


✔


9,000 ppm


✔


✔


TBD


0.0005


303,383 gpm


✔







Kansas Department of Health and Environment
               Division of Environment


             Bureau of Air and Radiation 


            MIST ELIMINATOR 


1) Source ID Number: _____________ 


2) Company/Source Name:__________________________________________________________________


3) Mist Eliminator identification number or designation:_______________________________________


4) What emission unit(s) or source(s) of emissions is(are) vented to the mist eliminator?
   a. ______________________________________________ 
   b. ______________________________________________ 
   c. ______________________________________________ 
   d. ______________________________________________ 


5) Description of particulate collected: _________________________________________________________


6) Type of Mist Eliminator: Chevron ______; Mesh ______; Centrifugal ______; Packed Bed ______;
  Other ____________________ 


7) Manufacturer: ____________________
Date of Manufacture:  ______________ 
Model No.: ______________________ 
Rated Control Efficiency: ___________%
Capture  Efficiency: _______________%
Date of Installation: _______________ 


8) If a fiber/packed bed, provide nominal pressure drop: ______inches of H2O


9) Is there a device provided to measure pressure drop across the eliminator? ______ 
If yes, specify device: ____________________________________________ 


10) Volume of gas cleaned: ______cfm


11) Temperature of gas cleaned: ______oF


12) Emission discharge to atmosphere ______ ft. above grade through stack or duct ______ diameter at
 ______oF temperature, with ______cfm flow rate and ______fps velocity.


October 13, 1998 DUPLICATE THIS FORM AS NEEDED Form  14-8.0
Revision 2


per cooling tower cell


*


* All information is on a per cooling tower cell basis


0550023


Holcomb 2, LLC


IA-2COOLTOWER


Holcomb 2 Cooling Tower (IA-2COOLTOWER)


Cooling Tower Mist


TBD


TBD


TBD


TBD


99.9995


100
TBD


TBD


No


1,533,600


101.5


60 40 ft
101.5 1,533,600 20.34







Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


INDIRECT HEATING UNIT (BOILER)


1) Source ID  Number: _____________ 


2) Company/Source Name: _______________________________________________________________ 


3) Emission Unit Identification:____________________________________________________________


4) Manufacturer:________________________Model No.:_________________


5) Maximum design heat-input rate: ___________________ BTU/hr
   Heat-release Rate: ______ BTU/hr/cu. ft. of furnace volume
   Annual load factor: ______
   Heater design:  Cyclone ______; Underfeed stoker ______;  Spreader stoker ______;
    Pulverized (dry-tangential or normal/wet)______; Other (specify) _______________ 
   Normal Operating Schedule: ______ hours/year
   Date of latest modification: ________________ 


6) Primary Fuel Type:
   Natural Gas ____  Oil ____Coal ____ Other (specify) _____________________ 
Secondary Fuel Type:
   Natural Gas ____ Oil ____ Coal ____ Other (specify) _____________________ 


7) If other fuel is waste liquid:
   What is the source of the waste? _______________________________________________________ 
   Will the waste be pretreated to remove any of the contaminants?  Yes ____; No ____     If yes, describe
    method of pretreatment:
___________________________________________________________________________________
___________________________________________________________________________________
If waste liquid is used in combination with fuel oil:


Specify the volume percent of waste liquid:______ %
Specify the anticipated annual operating hours during which the fuel and waste combination will be used:
______ hrs.
Fill in the data below for the fuel oil.


Include the chemical and physical characteristics of the waste liquid.  Also, include any source emissions test data 
that is available from testing similar facilities that have disposed of this type liquid waste.


September 8, 1998    DUPLICATE THIS FORM AS NEEDED Form 6-1.0            Page 1 of  3
Revision 3


0550023


Holcomb 2, LLC


Holcomb Unit 2 Auxiliary Boiler (EU-2AUXBLR)


TBD TBD


200,000,000


TBD
10%


TBD
876


N/A


XX
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INDIRECT HEATING UNIT (BOILER)  
(cont.)


8) Fuel Specific Data: (if other is specified, give appropriate data) 
Natural Gas: 
   Heating value: ___________ BTU/cu. ft. 
   (If fuel gas is used, also specify %Sulfur: _____) 
Coal:  
   Fuel Parameters:  %Sulfur: _____  % Ash: ________ 
   Heating value: __________ BTU/lb. 
Fuel Oil: 
   Fuel Parameters:  %Sulfur: ____ Grade:   ________  
   Heating value: ___________ BTU/gal. 
   Density: ___________ lb./gal. 


9) Air Emissions Control Technology: NOx ____ SOx ____ CO ____ Particulate ____ 
If yes, breakdown of Control Technology:____________________________________________________ 
_____________________________________________________________________________________


10) Soot blowing (if applicable):   frequency: ________  duration: ________ 


11) Has boiler been derated because of: 
   Fuel change __________ Equip. limitations ____________  Regulatory compliance ______________ 


12) Emissions discharge to atmosphere _____ ft. above grade through stack or duct _____ ft. diameter  
at ____  � F temperature, with _____ cfm flow rate and _____ fps velocity. 


13) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.  Be 
sure to indicate the emission unit that the control equipment is affecting 


14) Did construction, modification, or reconstruction commence  after August 17, 1971 and on or before September 18, 
1978 and does the indirect heating unit have a maximum design heat-input capacity to combust more than 250 million 
BTU/hour?  Yes ______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart D. 


15) Did construction, modification, or reconstruction commence  after September 18, 1978  and does the indirect 
heating unit have a maximum design heat-input capacity to combust more than 250 million BTU/hour?  Yes 
______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Da. 


16) Did construction, modification, or reconstruction commence after June 19, 1984 and does the indirect heating unit 
have a maximum design heat-input capacity to combust more than 100 million BTU/hour but less than 250 million 
BTU/hour?   Yes ______; No______       
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Db.


1,020


XX XX XX XX


NOX - Dry Low-NOx Burners, Flue Gas recirculation;
SOX - Low Sulfur Fuels; CO - Good combustion practices; Particulate - Low ash fuel


TBD TBD


TBD TBD TBD


✔


✔


✔
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INDIRECT HEATING UNIT (BOILER)  
(cont.)


17) Did construction, modification, or reconstruction commence after June 9, 1989 and does the indirect heating unit 
have a maximum design heat-input capacity to combust 10 million or more BTU/hour but less than 100 million 
BTU/hour?   Yes ______; No______     
If yes, this plant may be subject to NSPS, 40 CFR Part 60, Subpart Dc.


✔
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Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


STATIONARY  INTERNAL  COMBUSTION   ENGINES


1) Source ID  Number :___________________


2) Company/Source Name:___________________________________________________________________________


3) Type of  Engine:  Turbine______ ; Reciprocating ______ ;  Other_____________________________


4) Engine  Manufacturer :_________________
Model No.:__________________________
Date of Manufacture: __________________
Serial No.: __________________________ 


5) Use of Engine:  Electric power generation ___ ; Compressor ___ ; Pump___ ; Other - describe______________________


6) Maximum  Brake horsepower at continuous rating:  ____________ BHP
Normal operating engine speed: _________ RPM
Rated Brake Horsepower at normal operating RPM: ___________ BHP


                      or 
Maximum Generator Nameplate Capacity: _____________kW
Maximum design heat input rate: __________ BTU/hr


7) Operating schedule:  _______ hrs per year


8) Date of Installation: ____________
Date of Last modification: _____________


TURBINES
9) Type of  Gas Turbine:  Simple cycle ______ ; Co-generation ______ ; Regenerative ______ ; Combined cycle______


10) Fuel data for all the different types of fuel to be used :
a)   Fuel Type _______________________ ; Sulfur content % by weight ______ ;
      Lower heating value ________ BTU per cu ft; or ________ BTU per lb; or _________ BTU per gallon
b)  Fuel Type ________________________ ; Sulfur content % by weight ______ ;
     Lower heating value ________ BTU per cu ft; or __________ BTU per lb; or __________ BTU per gallon
c)  Fuel Type ________________________ ; Sulfur content % by weight _______ ;
     Lower heating value ________ BTU per cu ft; or ___________ BTU per lb; or __________ BTU per gallon


0550023


Holcomb 2, LLC


XX


TBD
TBD


TBD


TBD


XX


1,709
TBD


TBD


100


TBD


N/A
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(cont.)
STATIONARY INTERNAL COMBUSTION ENGINES


11) Heat recovery unit or steam generator unit installed?  Yes ______; No ______
Supplementary fired ?  Yes ______; No ______  If yes, type of fuel used: _____________________________ 
Capacity of the burner ____________ gals per hr
Fuel heating value _____________ BTU per cu ft or gal
Sulfur content of fuel by weight _____ %;  Please attach complete supplementary fuel oil/distillate analysis.


12) Emission control system(s) used:  Water injection______ ;  Steam injection______ ;
Selective Catalytic reduction with  Water injection _____ ;  Selective catalytic reduction ______ ;
Describe Selective Catalytic emission reduction control installed:_____________________________________
Manufacturer's name:______________________________  Model No.: ___________________ 


POLLUTANT MANUFACTURER'S
REDUCTION EFFICIENCY %


13) Did construction, modification, or reconstruction commence after October 3, 1977? Yes______; No _______ 
If yes, this facility may be subject to NSPS, 40 CFR 60, Subpart GG.


RECIPROCATING  ENGINES
14) Engine design details:


   Number of cylinders _______
   Aspiration:  Normal ______ ;  Turbo charged ______
   Ignition:   Spark ______ ; Compression ______
   Design class  2 cycle lean burn ______ ; 4 cycle lean burn ______ ; 4 cycle rich burn ______ 


15) 2 or 4 cycle lean burn with combustion modification, increased air/fuel ratio and intercooling ?
Yes _____;  No_____
If yes, attach the guaranteed performance of the conversion supplier or the actual monitored performance, and the
engine operating conditions for the guarantee of performance.


16) Type of integral emission control:  Selective Catalytic Reduction ______ ;
Non Selective Catalytic Reduction ______ ; Combustion Reduction _____(Describe)____________; None ______


17) Fuel(s):  Gasoline ______ ;  Diesel ______ ;  Natural Gas ______ ; Dual fuel ______ 


TBD
TBD TBD


TBD TBD
TBD TBD TBD


✔


XX
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(cont.)
STATIONARY INTERNAL COMBUSTION ENGINES


18) Fuel Heating Value:  Gasoline ___________ BTU per gal; Diesel ____________ BTU per gal;
Natural Gas ____________ BTU per cu ft ; Dual fuel mix _ ____ % diesel _____ % natural gas
Sulfur content of diesel by weight ______ %


APPLICABLE TO ALL STATIONARY INTERNAL COMBUSTION ENGINES


19) Enclose available engine manufacturer=s emissions data.


20) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.
Be sure to indicate the emission unit that the control equipment is affecting.


137,000


0.05
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Kansas Department of Health and Environment
Division of Environment


Bureau of Air and Radiation


STATIONARY  INTERNAL  COMBUSTION   ENGINES


1) Source ID  Number :___________________


2) Company/Source Name:___________________________________________________________________________


3) Type of  Engine:  Turbine______ ; Reciprocating ______ ;  Other_____________________________


4) Engine  Manufacturer :_________________
Model No.:__________________________
Date of Manufacture: __________________
Serial No.: __________________________ 


5) Use of Engine:  Electric power generation ___ ; Compressor ___ ; Pump___ ; Other - describe______________________


6) Maximum  Brake horsepower at continuous rating:  ____________ BHP
Normal operating engine speed: _________ RPM
Rated Brake Horsepower at normal operating RPM: ___________ BHP


                      or 
Maximum Generator Nameplate Capacity: _____________kW
Maximum design heat input rate: __________ BTU/hr


7) Operating schedule:  _______ hrs per year


8) Date of Installation: ____________
Date of Last modification: _____________


TURBINES
9) Type of  Gas Turbine:  Simple cycle ______ ; Co-generation ______ ; Regenerative ______ ; Combined cycle______


10) Fuel data for all the different types of fuel to be used :
a)   Fuel Type _______________________ ; Sulfur content % by weight ______ ;
      Lower heating value ________ BTU per cu ft; or ________ BTU per lb; or _________ BTU per gallon
b)  Fuel Type ________________________ ; Sulfur content % by weight ______ ;
     Lower heating value ________ BTU per cu ft; or __________ BTU per lb; or __________ BTU per gallon
c)  Fuel Type ________________________ ; Sulfur content % by weight _______ ;
     Lower heating value ________ BTU per cu ft; or ___________ BTU per lb; or __________ BTU per gallon
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Holcomb 2, LLC


XX


TBD
TBD


TBD


TBD
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(cont.)
STATIONARY INTERNAL COMBUSTION ENGINES


11) Heat recovery unit or steam generator unit installed?  Yes ______; No ______
Supplementary fired ?  Yes ______; No ______  If yes, type of fuel used: _____________________________ 
Capacity of the burner ____________ gals per hr
Fuel heating value _____________ BTU per cu ft or gal
Sulfur content of fuel by weight _____ %;  Please attach complete supplementary fuel oil/distillate analysis.


12) Emission control system(s) used:  Water injection______ ;  Steam injection______ ;
Selective Catalytic reduction with  Water injection _____ ;  Selective catalytic reduction ______ ;
Describe Selective Catalytic emission reduction control installed:_____________________________________
Manufacturer's name:______________________________  Model No.: ___________________ 


POLLUTANT MANUFACTURER'S
REDUCTION EFFICIENCY %


13) Did construction, modification, or reconstruction commence after October 3, 1977? Yes______; No _______ 
If yes, this facility may be subject to NSPS, 40 CFR 60, Subpart GG.


RECIPROCATING  ENGINES
14) Engine design details:


   Number of cylinders _______
   Aspiration:  Normal ______ ;  Turbo charged ______
   Ignition:   Spark ______ ; Compression ______
   Design class  2 cycle lean burn ______ ; 4 cycle lean burn ______ ; 4 cycle rich burn ______ 


15) 2 or 4 cycle lean burn with combustion modification, increased air/fuel ratio and intercooling ?
Yes _____;  No_____
If yes, attach the guaranteed performance of the conversion supplier or the actual monitored performance, and the
engine operating conditions for the guarantee of performance.


16) Type of integral emission control:  Selective Catalytic Reduction ______ ;
Non Selective Catalytic Reduction ______ ; Combustion Reduction _____(Describe)____________; None ______


17) Fuel(s):  Gasoline ______ ;  Diesel ______ ;  Natural Gas ______ ; Dual fuel ______ 


TBD
TBD TBD


TBD TBD
TBD TBD TBD


✔


XX
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(cont.)
STATIONARY INTERNAL COMBUSTION ENGINES


18) Fuel Heating Value:  Gasoline ___________ BTU per gal; Diesel ____________ BTU per gal;
Natural Gas ____________ BTU per cu ft ; Dual fuel mix _ ____ % diesel _____ % natural gas
Sulfur content of diesel by weight ______ %


APPLICABLE TO ALL STATIONARY INTERNAL COMBUSTION ENGINES


19) Enclose available engine manufacturer=s emissions data.


20) For emission control equipment, use the appropriate CONTROL EQUIPMENT form and duplicate as needed.
Be sure to indicate the emission unit that the control equipment is affecting.


137,000
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Kansas Department of Health and Environment 
Division of Environment 


Bureau of Air and Radiation 


LIQUID STORAGE TANKS/VESSELS 


1) Source ID Number: _____________ 


2) Company/Source Name:  _________________________________________________________________ 


3) Emission Unit Identification and Number: ____________________________________________________ 


4) Type of Tank: 1.  External Floating Roof (E)       ______   
2.  Internal Floating Roof (I)       ______   
3.  Horizontal Fixed Roof (H)       ______ 
4.  Vertical Fixed Roof (V)       ______ 
5.  Domed External Floating Roof (D)  ______ 


5) Complete the following table: 


Measurement, Physical State, etc. External Internal Horizontal Vertical Domed External 
Shell height (ft) 


Diameter (ft) 


Shell length (ft) 


Maximum liquid height (ft) 


Average liquid height (ft) 


Working volume / tank volume  (gal) 


Turnovers per year 


Net throughput (gal/yr) 


Tank heated (yes/no) 


Tank underground (yes/no) 


Self-supported roof? (yes/no) 


Number of columns 


Column diameter (ft) 


Shell color/shade 


Shell condition (good/poor) 


Shell paint condition (good/poor) 


Roof color/shade 


Roof paint condition (good/poor) 


0550023


Holcomb 2, LLC


Ammonia Storage Tank (TK-2AMMONSTOR)


xx


TBD


TBD


TBD


TBD


TBD


TBD
No


TBD


TBD
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Measurement, Physical State, etc. External Internal Horizontal Vertical Domed External 


Roof type (cone, dome, pontoon,          
             doubledeck) 


Roof height (ft) 


Dome roof radius (ft) 


Cone roof slope (ft/ft) 


Tank construction (welded, riveted) 


Primary seal (vapor-mounted, liquid-   
               mounted, mechanical shoe) 


Secondary seal (weather shield, rim-    
                    mounted, none) 


Fitting category (typical, controlled,
                     detail) 


Vacuum setting (psig) 


Pressure setting (psig) 


Deck type (bolted, welded) 


If bolted, deck construction 


If bolted, deck seam length (ft) 


Deck fitting (typical, controlled,
                      detail) 


Chemical category of liquid (crude oil, 
    petroleum distillate, organic liquid) 


Single or multiple component mixture    


Chemical name    


CAS number    


Vapor pressure of tank if different than 
ambient (psig) 


Temperature of tank if different than 
ambient (oF)


TBD
TBD


Inorganic
liquid


Single
Ammonia
7664-41-7


TBD


TBD
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LIQUID STORAGE TANKS/VESSELS 
(cont.)


6) Tank shape:  cylindrical ______ spherical  ______ other, describe ________________ 


7) Tank material: steel ______ fiberglass ______   other, describe ________________ 


8) If tank is fixed roof, check the type of vapor recovery system: 


Liquid absorption ______  Vapor compression ______ Carbon absorption ______ 
None______  Other, describe _____________________________________ 


9) Tank filling source:    pipeline _____ railcar _____ truck _____ other, specify _________________ 


10) Type of filling:     submerged ______ splash _____ 


11) Maximum rate at which tank can be emptied ________gpm filled ________gpm


Is this storage vessel subject to any of the following NSPS (40 CFR 60) subparts? 


12) (Subpart K - Petroleum Liquid Storage Vessels)  Does the storage vessel have a capacity greater than 151,416
 liters (40,000 gallons) but not exceeding 246,052 liters (65,000 gallons), and commenced construction or  
 modification after March 8, 1974 and prior to May 19, 1978? 


Yes  ____ No  ____ Exempt  _____ 


13) (Subpart K - Petroleum Liquid Storage Vessels)  Does the storage vessel have a capacity greater than 246,052 
  liters (65,000 gallons) and commenced construction or modification after June 11, 1973 and prior to May 19,  1978? 


Yes  ____ No  ____ Exempt  _____ 


14) (Subpart Ka - Petroleum Liquid Storage Vessels)  Does the storage vessel have a capacity greater than 151,416 
  liters (40,000 gallons) and for which construction commenced after May 18, 1978 and prior to July 23, 1984? 


Yes  ____ No  ____ Exempt  _____ 


15) (Subpart Kb - Volatile Organic Liquid Storage Vessels)  Does the storage vessel have a capacity greater than or  equal 
       to 75 m3 (19,813 gallons) and is used to store volatile organic liquids in which construction,
 reconstruction, or modification commenced after July 23, 1984? 


Yes  ____ No  ____ Exempt  _____ 


16) (Subpart XX - Bulk Gasoline Terminals)  Does the facility have a bulk gasoline terminal site? 
Yes  ____ No  ____  


Have the loading racks at the bulk gasoline terminal been constructed or modified after December 17, 1980? 
Yes  ____       No  ____       Exempt  ____  


XX


XX


TBD


XX


TBD TBD


TBD TBD


XX


XX


XX


XX


XX


XX
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17)  (Subpart UU – Asphalt Processing and Asphalt Roofing Manufacturing)  Is the tank an asphalt storage facility at 
a petroleum refinery or an asphalt roofing plant; or a mineral storage tank at an asphalt roofing plant; and 
did the equipment commence construction or modification after November 18, 1980? 


Yes ______ No _______ Exempt ________ 


Is the equipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt 
roofing plant; and 
does the asphalt storage tank or blowing still process and/or store asphalt used for roofing only or for roofing and 
other purposes; and 
did the equipment commence construction or modification after November 18, 1980? 


Yes _______ No ________ Exempt _________ 


Is the equipment an asphalt storage tank or blowing still at an asphalt processing plant, petroleum refinery, or asphalt 
roofing plant; and 
does the asphalt storage tank or blowing still process and/or store only nonroofing asphalts; and 
did the equipment commence construction or modification after May 26, 1981? 


Yes _______ No ________ Exempt _________ 


18) Reason for any exemptions:_______________________________________________________________ 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________


XX


XX


XX


Does not contain asphalt, organic or petroleum products.
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1.0 Summary and Introduction


1.1 Summary of Conclusions


As discussed in Part 1.0, Sunflower is further supplementing its Prevention of Significant Deterioration


(PSD) permit application consistent with the Settlement Agreement entered into by Sunflower and the


State of Kansas on May 4, 2009. This updated Best Available Control Technology (BACT) discussion is


a consolidated submission which considers all relevant information previously submitted to the Kansas


Department of Health and Environment (KDHE) and also addresses relevant changed circumstances since


the agency last reviewed Sunflower’s application.


Construction of H2 is intended to commence by late 2011, and the new unit should become operational


by early 2016.


The emission sources associated with H2 considered in this analysis are the steam generator, auxiliary


boiler, emergency diesel generator, diesel fire pump (DFP) booster pump, cooling tower, and certain


materials handling equipment and road systems.


H2 will be similar in design and operation to the existing Holcomb 1 (H1) and the Sand Sage Power


(Holcomb 2) unit, permitted in 2003. The Holcomb Station Expansion Project (Project) will be an


extension of the existing infrastructure utilizing the same supplies of approximately 0.5 percent sulfur


western subbituminous coal. As discussed below, the site location, infrastructure, generating technology


employed at H1 and proposed for H2 all affect the evaluation of emission control technology for H2, as


discussed herein. In the interest of economy of operation and high reliability, the H2 Project has been


planned to make maximum use of existing on-site fuel and reagent supplies and handling equipment,


experienced trained personnel, and support equipment and spares to minimize cost.


Any proposed construction at a major source having the potential to emit regulated pollutants at levels


greater than the corresponding PSD significance levels is subject to PSD review, including a BACT


analysis for each of these pollutants. The projected controlled annual emissions and PSD significance


levels for H2 (steam generator and other sources) are shown in Table 4-1.


Table 4-2 shows the projected emissions for the H2 steam generator. The potential controlled emissions


for the H2 steam generator and all materials handling operations are based on continuous operation of


each unit for an entire year (8,760 hours). Emissions from the H2 steam generator are at an assumed


Maximum Continuous Rating heat input of 8,700 million Btu per hour (MMBtu/hr).


The auxiliary boiler will have a capacity of 100,000 lbs of steam per hour, with a heat input of


approximately 200 MMBtu/hr. Operation of the auxiliary boiler is based on a 10 percent annual


utilization rate (876 hours). The auxiliary boiler will operate when the steam generator is out of service,


is being returned to service, or during extreme weather emergencies.
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The emergency diesel generator will have a capacity of 1,709 hp (1,200 kW). Operation of the


emergency diesel generator for maintenance checks and readiness testing will be limited to 100 hours per


year.


The DFP Booster Pump will have a capacity of 350 BHP. Operation of the DFP Booster Pump for


maintenance checks and readiness testing will be limited to 100 hours per year.


Table 4-1
H2 Project Annual Emissions


Pollutant


Potential
Controlled
Emissions


(tpy)


PSD
Significance
Level (tpy)


BACT


Required


NOX 1,914 40 Yes


SO2 3,240 40 Yes


PM 518 25 yes


PM10 748 15 Yes


PM2.5 727 10 Yes


CO 4,579 100 Yes


VOC 119.4 40 Yes


H2SO4 141 7 Yes


Lead 0.53 0.6 No


As shown in Table 4-1, the controlled potential to emit for NOX, SO2, PM, PM10, PM less than


2.5 microns in aerodynamic diameter (PM2.5), VOC, CO, and H2SO4 (or SAM) are greater than their


respective PSD significance levels. These seven pollutants are subject to BACT review because they


exceed the PSD significance levels. Appendix D shows in detail the calculations of all pollutants with


respect to BACT significance levels.
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Table 4-2
H2 Steam Generator Annual Emissions


Pollutant
Potential


Controlled
Emissions (tpy)


PSD Significance
Level (tpy)


BACT


Required


NOX 1,905 40 Yes


SO2 3,239 40 Yes


PM 457 25 Yes


PM10 686 15 Yes


PM2.5 686 10 Yes


CO 4,573 100 Yes


VOC 114.3 40 Yes


H2SO4 141 7 Yes


Lead 0.53 0.6 No


Table 4-3
H2 Other Sources Annual Emissions (tons per year)


Source NOX SO2 PM PM10 PM2.5 CO VOC


H2 Auxiliary Boiler 3.15 0.05 -- 0.65 0.65 3.50 0.47


H2 Emergency Diesel
Generator


4.52 0..94 -- 0.14 0.14 2.45 4.52


H2 DFP Booster Pump 0.58 0.19 -- 0.03 0.03 0.50 0.06


H2 Cooling Tower -- -- 29.9 29.9 18.0 -- --


H2 Materials Handling -- -- 22.3 22.3 21.3 -- --


H2 Haul Roads / Storage
Piles


-- -- 8.94 8.94 1.18 -- --


Totals 8.25 1.19 61.2 62.0 41.3 6.45 5.05


A BACT analysis was performed using the “top-down” approach, which is described in USEPA


guidance.1 A summary of the BACT results is shown in Table 4-4. In addition, pounds per hour (lb/hr)


emissions limits are established for SO2 and NOX during startup and shutdown events. The limits for


NOX and SO2 can be expressed either as lb/MMBtu or as pounds per megawatt-hour (lb/MWh) as in the


1 “New Source Review Workshop Manual,” Environmental Protection Agency, Office of Air Quality Planning and Standards, October 1990
Draft. (NSR Manual).
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NSPS standards. All BACT limits are less than the corresponding NSPS limits and thus the NSPS limits


are subsumed into the BACT limits. Modeling demonstrates that the 30-day averaging period is protective


of both National Ambient Air Quality Standards (NAAQS) and PSD Class II Increment. Fuel, good work


practices, and the use of control technologies in accordance with manufacturer’s instructions will


minimize emissions during startup, shutdown, and malfunction events.


Table 4-4
H2 Steam Generator BACT Summary


Pollutant Control Method
Emission Limit


(lb/MMBtu)


NOX


Low NOX Burners, Over-fire Air and
Selective Catalytic Reduction (LNB,


OFA, SCR)
0.05


SO2


Dry Flue Gas Desulfurization


(Dry FGD)


0.06 (SO2 uncontrolled <
0.9 lb/MMBtu)


0.085 (SO2 uncontrolled ≥
0.9 lb/MMBtu)


PM Filterable Fabric filter 0.015


PM10 Filterable Fabric filter 0.012


PM10 Total Dry FGD/Fabric Filter 0.018


PM2.5 Filterable Fabric Filter 0.012


PM2.5 Total Dry FGD/Fabric Filter 0.018


CO Good Combustion Practices 0.12


VOC Good Combustion Practices 0.003


H2SO4 Dry FGD and Fabric filter 0.0037


BACT for the Steam Generator


NOX Control: For PC steam generators firing low-sulfur western subbituminous coal, the most effective


technology for NOX control is a combination of Low-NOX burners (LNB) and over-fire air (OFA)


followed by selective catalytic reduction (SCR). A NOX emission level of 0.05 lb/MMBtu (30-day


average) was determined to be BACT for H2. The NSPS NOX emission limitation is 1.00 lb/MWh, or


0.11 lb/MMBtu, which is less stringent than the BACT limit determined. Section 3.0 further discusses


how this technology and emission limitations were selected.


SO2 Control: Dry Flue Gas Desulfurization (Dry FGD) was selected as the BACT technology with a


“tiered” emission limit, meaning the limit is different depending upon the inlet SO2 concentration to the


Dry FGD. For an inlet SO2 concentration less than 0.9 lb/MMBtu, an SO2 emission limit of


0.06 lb/MMBtu (30-day average) will apply. When the inlet SO2 concentration is greater than or equal to
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0.9 lb/MMBtu, an emission limit of 0.085 lb/MMBtu (30-day average) applies. These tiered limits were


determined to be BACT for H2. The NSPS SO2 emission limitation is 1.40 lb/MWh, or 0.15 lb/MMBtu,


which is less stringent than the BACT limit determined. Section 4.0 further discusses how this


technology and emission limits were selected.


PM: The “PM” BACT emission limitation takes into account only filterable PM. The greatest degree of


control for filterable PM is achieved through the use of a fabric filter and a fabric filter capable of


controlling emissions of filterable PM to 0.012 lb/MMBtu was selected as BACT for PM. Compliance


with this limit is to be determined based on stack tests. The NSPS PM emission limitation is


0.14 lb/MWh, or 0.015 lb/MMBtu, which is less stringent than the BACT limit determined. Section 5.0


further discusses this issue and how the technology and emission limit for filterable PM were selected.


PM10: PM10 includes both filterable PM and condensable particulate matter (CPM). The greatest degree


of control for filterable PM is achieved through the use of a fabric filter. Therefore, a fabric filter capable


of controlling emissions of PM10 to 0.012 lb/MMBtu was selected as BACT for PM10. A Dry FGD and


fabric filter were selected to control CPM emissions. A total PM10 emissions limit (filterable PM plus


CPM) of 0.018 lb/MMBtu was selected as BACT. Compliance with these limits is to be determined


based on stack tests. Section 5.0 further discusses this issue and how the technology and emission limit


for filterable PM10 and total PM10 were selected.


PM2.5: PM2.5 includes both filterable PM and CPM. The greatest degree of control for filterable PM is


achieved through the use of a fabric filter. Therefore, a fabric filter capable of controlling emissions of


filterable PM2.5 to 0.012 lb/MMBtu was selected as BACT for PM2.5. A Dry FGD and fabric filter were


selected to control CPM emissions. A total PM2.5 emissions limit (filterable PM plus CPM) of


0.018 lb/MMBtu was selected as BACT. Compliance with these limits is to be determined based on stack


tests. Section 6.0 further discusses this issue and how the technology and emission limits for filterable


PM2.5 and total PM2.5 were selected.


CO and VOC: Good combustion practices are the only feasible methods available to control CO and


VOC emissions for a PC steam generator. Good combustion practices were selected as BACT for CO


and VOC with limitations of 0.12 lb/MMBtu and 0.003 lb/MMBtu respectively. Compliance with CO


limitations will be determined with a continuous emission monitor (CEM), while compliance with VOC


limitations will be determined based on stack tests. For further information on the emission limit


determinations, see Sections 7.0 and 8.0, respectively.


H2SO4 Mist: Dry FGD and fabric filter have been demonstrated to achieve greater than 90 percent


removal of H2SO4 mist from similar power plants. Dry FGD and fabric filter were selected as BACT for


H2SO4, with an emission limitation of 0.0037 lb/MMBtu. Compliance with this limitation is to be


determined based on stack tests. See Section 9.0 for a detailed discussion of SAM emissions.
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Table 4-5
Other Sources BACT Summary


Source &
Pollutant


Source Control Method Emission Limit


NOX


Auxiliary Boiler
Low NOX Burners, Flue


Gas Recirculation, Natural
Gas Fuel


0.036 lb/MMBtu


Emergency Diesel
Generator


NSPS IIII Tier 2 4.8 g/HP-hr


DFP Booster Pump NSPS IIII Tier 3 3.0 g/HP-hr


SO2


Auxiliary Boiler Low sulfur fuel 0.6 lb/106 scf of Nat Gas


Emergency Diesel
Generator


ULSD --


DFP Booster Pump ULSD --


PM10


Auxiliary Boiler Low ash fuels 7.6 lb/106 scf of Nat Gas


Emergency Diesel
Generator


ULSD / NSPS IIII Tier 2 0.15 g/HP-hr


DFP Booster Pump ULSD / NSPS IIII Tier 3 0.15 g/HP-hr


Coal Handling Point
Sources


Baghouse dust collectors,
dust /surfactant suppression


sprays
0.005 gr/dscf


Lime Handling Point
Sources


Baghouse dust collectors,
Bin Vent Filters


0.005 gr/dscf


Waste Powder Handling
Point Sources


Baghouse dust collectors,
water addition in pug mill


0.005 gr/dscf


Powdered Activated
Carbon Handling


Bin Vent Filters 0.005 gr/dscf


Other material handling
point sources


Bin Vent Filters 0.005 gr/dscf


Coal Handling Fugitive
Sources


Wet suppression --


Haul Roads
Maintenance of bottom-ash
paved surface, documented


watering
--


Cooling Tower Mist eliminator
6.83 lb/hr


0.0005% drift rate
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Source &
Pollutant


Source Control Method Emission Limit


PM2.5


Auxiliary Boiler Low ash fuels 7.6 lb/106 scf of Nat Gas


Emergency Diesel
Generator


ULSD / NSPS IIII Tier 2 0.15 g/HP-hr


DFP Booster Pump ULSD / NSPS IIII Tier 3 0.15 g/HP-hr


Coal Handling Point
Sources


Baghouse dust collectors,
dust /surfactant suppression


sprays
0.005 gr/dscf


Lime Handling Point
Sources


Baghouse dust collector 0.005 gr/dscf


Waste Powder Handling
Point Sources


Baghouse dust collectors,
water addition in pug mill


0.005 gr/dscf


Coal Handling Fugitive
Sources


Water suppression --


Haul Roads
Maintenance of bottom-ash
paved surface, documented


watering
--


Cooling Tower Mist eliminator
4.10 lb/hr


0.0005% drift rate


CO


Auxiliary Boiler
Good Combustion


Practices
0.04 lb/MMBtu


Emergency Diesel
Generator


NSPS IIII Tier 2 2.6 g/HP-hr


DFP Booster Pump NSPS IIII Tier 3 2.6 g/HP-hr


VOC


Auxiliary Boiler
Good Combustion


Practices
0.005 lb/MMBtu


Emergency Diesel
Generator


NSPS IIII Tier 2 0.5 g/HP-hr


DFP Booster Pump NSPS IIII Tier 3 0.3 g/HP-hr


H2SO4


Auxiliary Boiler Clean Fuels --


Emergency Diesel
Generator


ULSD --


DFP Booster Pump ULSD --


1.2 Site-Specific Characteristics of Holcomb Station Expansion Project


BACT is a case-by-case determination of the best emission limitations achievable, taking into account


energy, environmental, and economic impacts and other costs (40 CFR 52.21(b)(12)). Even before the


initiation of the BACT determination, site-specific decisions are made with respect to the type of


emissions source to be proposed. In the case of power generation units, many factors are considered


before the design of the unit (source) is determined. Some of these include:
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 Type of capacity (base load versus peaking?)


 Needed capacity (how many MWs?)


 For the size needed, what is the best power generating technology?


 What type of fuel is most economic and available?


 What is the availability of other resources, for example, water?


 Are there synergies or limitations imposed by existing generating units at the site that can


affect the overall energy, economic or environmental efficiency of the proposed unit?


In the case of H2, these factors led to the choice of an 895 MW (nominal) super-critical pulverized coal-


fired electricity generating unit designed for western low-sulfur coal. Briefly, this choice is a


consequence of the following considerations:


 At a scale of 895 MW, pulverized coal-fired steam generation is the only available


demonstrated technology for fossil fuels.


 A supercritical steam cycle is the most energy-efficient technology available for this type of


fuel and size range.


 Western low-sulfur coal is by far the most available and economical coal source for power


plants in this region. Every coal-fired generating plant in Kansas and the surrounding states


of Nebraska, Iowa, Missouri, Arkansas, Oklahoma, and Colorado uses western low-sulfur


coal.


 The existing generating unit at the site (H1) and the other planned unit (H2) use or will use


western low-sulfur coal and pulverized coal-fired steam generating units (sub-critical in the


case of the older H1, supercritical in the case of H2).


The choice of generating technology and fuel source and the BACT determinations for H2 discussed


herein reflect the site-specific considerations discussed above. H2 site-specific considerations are


summarized in Table 4-6 below. In addition, one other facility is described to illustrate how another


project may reach similar (or different) conclusions with respect to BACT.
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Table 4-6
Site Specific Considerations


Site
Consideration


Holcomb 2
City Public Service of San Antonio


JK Spruce Unit 2 Project


Site Characteristic
Effect on Technology


Choice
Site Characteristic


Effect on Technology
Choice


Existing unit
characteristics


H1 with Powder River
Basin (PRB) coal


(single pile for site),
Dry FGD and disposal


area.


Choose coal and FGD
that shares existing
infrastructure. Same
type generating unit


allows common
operating staff.


Five existing units with
PRB coal, single pile for


site.


Choose coal and FGD
that shares existing


infrastructure. Same type
generating unit allows


common operating staff.


Fuel
Availability &


Cost


Proximity to Powder
River Basin, existing
unit uses PRB coal


Western low-sulfur
coal


Proximity to Powder
River Basin, existing
unit uses PRB coal


PRB Coal


Disposal or use
of FGD by


product


On site disposal, no
local gypsum market,
existing unit with Dry


FGD system.


Dry FGD with on site
disposal


Local market for
gypsum. Existing


wallboard plant. Existing
gypsum and limestone


systems were over-sized
to carry new unit.


Wet FGD system


Attainment
Status of


surrounding
area


Attainment BACT only required
Non attainment for


ozone


Lowest Achievable
Emission Rate (LAER)


required for NOX.


BACT for all other
pollutants


Proximity to
Class I areas


More than 200 km
distant


No need to consider
effects on Class 1 areas


More than 200 km
distant


No need to consider
effects on Class I areas


Water
availability &


discharge


Moderately limited.
No-discharge permit.


Dry FGD with no
discharge.


Once-through cooling
utilizing on-site lake


Wet FGD with discharge
to on-site lake


1.3 Approach to BACT Determination


USEPA’s NSR Manual identifies the basic steps of a “top-down” BACT analysis to guide the evaluation


of control technologies for individual pollutants.


1. Identify and Evaluate Potential Control Options


2. Eliminate Technically Infeasible Options


3. Rank Remaining Technologies by Control Effectiveness (Includes consideration of
performance as well as consideration of Energy, Environmental and Economic Impact


4. Evaluate Most Effective Controls and Document Results (case-by-case or site specific
consideration of the available technologies)


5. Select BACT


Once the source is defined by the applicant, then the selection of the emission control technology is based


on the “top down” BACT process preferred by USEPA. USEPA does not consider the BACT


requirement a means to redefine the design of the source when considering available control alternatives.
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Rather it is a means of identifying appropriate control devices for the generation technology determined


to be deployed. For example, applicants proposing to construct a coal-fired EGU have not been required


by USEPA as part of a BACT analysis to consider building a natural gas-fired electric turbine even


though the turbine may be inherently less polluting per unit product (in this case electricity).2


There are several fossil fuel-based generating technologies which Sunflower has considered in selecting a


PC type steam generator for H2. The circulating fluidized bed (CFB) boiler is one which burns fuel in a


furnace in which air is blown through the combustion bed suspending the fuel and flux mixture, and


recovering heat and waste bed material. Because a PC type coal-fired steam generator is distinguishable


from a CFB coal-fired boiler as a fossil fuel-fired generating technology, the CFB is not considered as a


BACT alternative for the purposes of this analysis.


The BACT determination looks at the available emission control technology for the type of source and


completes an evaluation, eliminating those that are not feasible and then ranking those remaining based


on control effectiveness and other factors. Feasibility considers the extent to which the technology has


actually been found to be effective in similar applications.3,4 The most effective controls are further


evaluated with a project specific assessment of effectiveness, economic, energy and environmental


impacts. The determination of BACT for a project, in terms of emission control level, is made utilizing


comparisons to similar projects for the appropriate emission level. However, BACT for a proposed


project is not necessarily the lowest emission limit recently established for another somewhat similar


project. While the most effective level of control must be considered in the BACT analysis, different


levels of control for a given control alternative can be considered.5 Consideration may be given to the


ability of users of a particular control technology to consistently achieve a given emission limit or


percentage reduction. Technologies or emission limits which are not physically achieved may be


excluded.6 It is necessary, however, for the applicant to demonstrate the differences between the


proposed project and the other sources to support the determination if a lower level of effectiveness is


selected.


Where a control technology has been successfully applied to similar sources in a source category, an


applicant should concentrate on documenting significant cost differences, if any, between the application


of the control technology on those other sources and the particular source under review.7 In some cases,


site-specific criteria may drive emission limits to vary. For example, a source whose emissions would


2 Ibid: Section IV A.3. page B.13 This conclusion was recently restated and confirmed in a letter from USEPA’s Office of Air Quality Planning
and Standards, which says in part: “As noted in prior USEPA decisions and guidance, USEPA does not consider the BACT requirement as a
means to redefine the basic design of the source or change the fundamental scope of the project when considering control alternatives”. (Letter
from Stephen Page, December 13, 2005 to Mr. Paul Plath of E3 Consulting, LLC).
3 Ibid: Section IV.A.1.”DEMONSTRATED AND TRANSFERABLE TECHNOLOGIES: Technologies which have not yet been applied to (or
permitted for) full scale operations need not be considered available; an applicant should be able to purchase or construct a process or control
device that has already been demonstrated in practice.”
4 Ibid Section IV.B.”TECHNICAL FEASIBILITY ANALYSIS (STEP 2): Innovative controls that have not been demonstrated on any source
type similar to the proposed source need not be considered in the BACT analysis.”
5 Ibid: Section IV C. page B.23
6 Ibid Section III.B page B 7. “For example, in cases where the level of control in a permit is not expected to be achieved in practice (e.g., a
source has received a permit but the project was cancelled, or every operating source at that permitted level has been physically unable to achieve
compliance with the limit),and supporting documentation showing why such limits are not technically feasible is provided, the level of control
(but not necessarily the technology ) may be eliminated from further consideration.”
7 Ibid: Section IV D.2, page B.31







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 4.0 – Control Technology Analysis 4-11 Print Date: 6/29/2010


affect Class I areas or areas that are non-attainment for a criteria pollutant may be subject to requirements


that are different from BACT or to environment/economic tradeoffs different from those applicable to H2.


A project located in a non-attainment zone might select a control technology that is considered for BACT,


but is required to meet LAER (lowest achievable emission rates). Technologies required under LAER


determinations are available and must be included in the BACT analysis as control alternatives and


usually represent the top alternative. In the course of the BACT analysis, however, one or more of the


options may be eliminated from consideration because they are demonstrated to be technically infeasible


or have unacceptable energy, economic, and environmental impacts on a case-by-case (or site-specific)


basis.8


The ability of a given control alternative to control releases of unregulated toxic or hazardous emissions


are evaluated and may, as appropriate, affect the BACT decision. Conversely, hazardous or toxic


emissions resulting from a given control technology are also considered and may, as appropriate, also


affect the BACT decision.9 Therefore, control of HAPs may be a consideration in the final determination.


In the final analysis, the control equipment has to be evaluated as an integrated air pollution control


system. The control technologies are interdependent, and reducing emissions for one pollutant may result


in adverse impacts and higher emissions of another pollutant. As one example, some technologies that


reduce NOX emissions will unavoidably result in higher CO and VOC emissions due to reaction kinetics.


The best overall air pollution control system utilizes the mix of control technologies that yields the


optimal overall performance and lowest overall emission levels.


BACT limits must be practicably enforceable.10 A key issue to whether numerical emission limits are


enforceable as a practical matter during periods of startup, shutdown, or malfunction hinges upon whether


emission tests conducted during such periods can be used to determine compliance. For coal-fired units,


emission tests cannot be conducted with any degree of reliability during startup and shutdown events. A


requirement for good air pollution control practices provides practical enforceability as well as an


adequate basis to pursue enforcement for improper operation or maintenance.


The approach to startup, shutdown, and malfunction events generally taken by USEPA for Maximum


Achievable Control Technology (MACT) and NSPS regulations, including the NSPS standards that apply


to coal-fired boilers, is to address such events with a broad requirement to use good air pollution control


practices. This approach is consistent with provisions in the definition of BACT that allow work practices


to be set in circumstances where technological or economic limitations on measurement methodology


make imposition of an emission standard infeasible. It simply reflects a different approach to addressing


startup, shutdown, and malfunction events while retaining the maximum degree of control possible.


The use of work practices standards are particularly appropriate for sources not equipped with continuous


emissions monitoring systems (CEMS) or where a particular pollutant is not monitored by CEMS. For


8 Ibid: Section III. A page B.5
9 Ibid: Section IV.D.3.b page B.50
10 Ibid, Section V, page B.56
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example, emissions from a natural gas-fired auxiliary boiler during periods of startup, shutdown, or


malfunction, whose operation is limited to an auxiliary role and is not equipped with any continuous


emissions monitoring systems, might best be addressed with a work practices standard.
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2.0 IDENTIFICATION AND SCREENING OF CONTROL OPTIONS


This section presents the results of control technology identification (USEPA Protocol Step 1);


elimination of technically infeasible options (USEPA Protocol Step 2); and ranking of the screened


technologies (USEPA Protocol Step 3) for all of the BACT pollutants for H2.


2.1 Identification of Control Technologies


In accordance with USEPA protocol for “top down” BACT determination, all demonstrated and all


reasonably potentially applicable control technology alternatives have been identified. “Demonstrated


technologies” is understood to mean technologies and/or emission limits for which there is substantial


operating experience on similar sources from which to judge, among other factors, the variability and


sustainability of performance over time. As noted, the determination of BACT is site-specific and


therefore site-specific factors, such as the fuel used, enter into the consideration of demonstrated and


applicable technologies. This includes inherently lower emitting processes, if demonstrations of


commercial service with identical or similar fuels are documented. For H2, based on the fuel and


replicate design criteria presented in Section 1.0, inherently lower emitting processes have been


determined not to be feasible.


USEPA’s BACT protocol also includes evaluation of innovative technologies, and other add-on controls


when applicable to the physical and chemical characteristics of the stack emission stream. The “top


down” protocol has been in effect for new coal power plants in the United States for more than 15 years.


BACT development for these projects has resulted in competition between technologies to achieve the


lowest, cost effective emission controls and has produced a set of commercially demonstrated, high


efficiency technologies that are recognized as appropriate choices for coal-fired power plants. BACT


identification for all applicable pollutants from H2 was, thus, based on an extensive examination of recent


permits and demonstrations for similar PRB coal-fired PC type power plants. Three sources were


reviewed to determine the control technologies and emission limits that were consistent with BACT.


 USEPA’s RACT/BACT/LAER Clearinghouse (RBLC) database


 USEPA’s National Coal-Fired Utility Projects Spreadsheet (Spreadsheet)11


 A focused study of similar power plant projects, including permits, draft permits, and


applications filed or issued since 2003


In addition to those technologies that have been applied in recent US coal-fired power plants and


incorporated in recent permits, other technologies are to be considered as part of a BACT analysis. The


initial steps of a BACT analysis include identification of technology and elimination of those that are not


feasible. Sunflower performed a review of the applicability of a range of technologies that have appeared


in recent literature on emission controls for coal-fired power plants. Appendix E Table E-1 summarizes


11 While USEPA’s Spreadsheet was reviewed for this BACT review, the Spreadsheet does not contain the most current information or latest
permit developments. Sunflower relied mainly on permit research and the RBLC database to obtain the most detailed and current information.
As such, this reference source was primarily used to verify that all projects that Sunflower has identified for review were captured by USEPA.
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the results of this review. Those technologies given detailed consideration in this BACT analysis are


noted in the Appendix E Table E-1, as well as others that are not appropriate for more detailed


consideration.


2.1.1 RBLC and CARB Databases


The RBLC database is a repository of data maintained by USEPA containing information pertaining to


PSD air permits issued in the United States and its territories. The RBLC database was reviewed to


identify recent BACT determinations for similar projects. This database is maintained on USEPA’s


Technology Transfer Network website on the Internet at www.epa.gov/ttn/catc. Advanced queries of the


database were conducted to identify control technology determinations previously made for sources


similar to the H2 steam generator. These queries were conducted for RBLC permits issued from


January 1990 through October 2009.


Facilities similar to H2 were identified from the RBLC query for the comparative analysis. Specifically,


prior BACT determinations for solid fuel steam generators burning pulverized coal were identified.


Appendix E provides a summary of the emission limitations identified in the RBLC as BACT for


comparable power plants for each pollutant, and the control technology associated with the BACT limits.


There were 61 PC facilities (77 units) identified in the RBLC that have been permitted since January


1990. Refer to Appendix E, Tables E-2 through E-8, for detailed summaries of the power plant units


listed in the RBLC and the associated pollutant emission limits.


An RBLC search was conducted for natural gas-fired auxiliary boilers greater than 100 MMBtu/hr but


less than 250 MMBtu/hr (the size of the auxiliary boiler will be approximately 200 MMBtu/hr) for the


period January 1, 2000 through October 2009 (see Appendix E). Similarly, a RBLC search was


conducted for emergency diesel generators greater than 500 HP (the size of the diesel generator will be


approximately 1,709 HP/1,200 kW) and for diesel fire pumps for the same period (see Appendix E). The


RBLC searches were conducted for NOX, CO and VOC. There are no technically and economically


feasible add-on controls for PM/PM10/PM2.5, SO2, or SAM for these units and consensus PM/PM10/PM2.5,


SO2, and SAM technology for these units is the use of low-sulfur/clean fuels. RBLC searches were also


conducted for material handling baghouse sources, fugitive dust sources, and mechanical cooling towers.


All these search results are provided in Appendix E.


To supplement the data in the RBLC database, Sunflower searched the BACT database for NOX, CO, and


VOC BACT determinations maintained by the California Air Resources Board (CARB).12 These data,


when available, are included in the various Appendix E tables for auxiliary boiler, emergency diesel


generator, and diesel-fired booster pump (DFP Booster Pump).


12 www.arb.ca.gov/bact/bactnew/rptpara.htm



http://www.epa.gov/ttn/catc
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2.1.2 National Coal-Fired Utility Projects Spreadsheet


In addition to reviewing the RBLC for permitted units, USEPA’s Spreadsheet was reviewed for current


activity as reported by the ten USEPA regions. USEPA’s most recent Spreadsheet (August 2009)13 is


provided in Appendix E-22.


2.1.3 Study of Similar Project Permits and Applications


Sunflower conducted a thorough study of other information available on similarly sized PC type power


plants firing western low-sulfur coal. The study was limited to projects with published applications, draft


permits, or permits issued after 2003. The intent of the study was to capture all new information since the


last update to the Tab 4.0 BACT discussion and to supplement the results of the standard database


searches. The goal of this study was to identify the very latest BACT levels, whether final or proposed,


and consider these in this updated and consolidated BACT determination.


The cutoff date for the permits/application update study submitted for H2 and H3 was May 2007. Permits


and applications that were submitted, drafted, or finalized since that time (representing over 20 projects)


have been added to the information base such that it now represents all applications, draft permits, and


permits issued after 2003 and through November 2009.


Whenever information was obtained through this study that conflicts with or supplements information in


the RBLC database or USEPA Spreadsheet, the data from the most recent or credible source has been


used in this BACT determination. For example, the USEPA spreadsheet may list no final permit date for


a particular project while Sunflower has been able to obtain a copy of the final permit for that project. In


this situation, the actual permit is the source for the information identified in this analysis. Sunflower


continues to monitor project developments to stay abreast of the latest BACT decisions.14


In considering this information, it is important to keep in mind that an application for a major source


permit is often withdrawn, modified, or denied before permit issuance for a number of reasons. At the


application submittal stage for a project, contractual guarantees for system performance have not always


been secured; in most cases specific systems and vendors have not been selected; and design and


performance information is evolving. As a result, applications alone are not indicative of projects which


will necessarily be built. Emission limitations in draft permits should not be considered as final until such


time as a permit is actually issued and therefore should not be relied upon in determining BACT.15


However, during the permitting process for H2, permits may be finalized based on applications that are


currently in progress. Sunflower identified these projects to determine what significance, if any, these


draft permits, if finalized, may have for this permit application.


For each of the pollutants for which PSD has been triggered for H2, summaries of permit limitations for


recent projects are presented below. These permit limitation summary tables list information for final


13 www.epa.gov/region07/programs/artd/air/nsr
14 “The permit agency can consider new information it learns, including recent permit decisions.” Ibid, Section IV.F page B-54
15 “BACT levels can be in flux until a permit is final and regulators should rely on permit decisions when setting BACT.” Ibid, Section IV.F page
B-54.
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permits only. Limitations from draft permits and applications are discussed but are not included in the


permit limitation summaries.


2.1.4 Ranking of Screened Emission Control Technologies


Table 4-7 summarizes BACT technologies selected for all projects listed in the permit limitation summary


tables presented in the sections below and ranks them from the highest to lowest permitted emission


limitation. If a final permit has not been issued for a project, then it is not included in the Table 4-7


summary because the BACT determinations for that project are not final. Appendix E Table E-23


provides a summary of the projects considered in this BACT analysis a comparison to the proposed H2.


Table 4-7, and the permit limitation summary tables that follow, take into account facilities similar to H2


that Sunflower identified from the RBLC query and Sunflower’s research of permits/applications.


Specifically, prior BACT determinations and permits/applications for solid fuel steam generators burning


pulverized coal were identified and the limitations were placed in the corresponding permit limitation


summary table for that pollutant. A brief summary of observations from the results presented in Table 4-


7 follows.


SCR, alone or in combination with OFA and/or LNB, is the NOX control technology selected by all of the


facilities identified in the search.


The permit limitation summary table upon which the Table 4-7 results are based is limited to units


burning low-sulfur subbituminous coal or units burning a blend of coals which includes sub-bituminous


coals. The vast majority of the units burning subbituminous coal are equipped with dry FGD systems for


the control of SO2.


Both fabric filters and electrostatic precipitators (ESPs) have been used to control PM emissions from


coal-fired steam generators. The lowest emission limitations listed in the summary tables are associated


with units that have installed fabric filters.


No technology other than “good combustion practices” has been identified as BACT for CO or VOC


emissions from the RBLC query or the permit research.


Fabric filters and FGDs were identified as the proper control systems for sulfuric acid mist.
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Table 4-7
Technology Ranking for Pulverized Coal-Fired Steam Generators


Pollutant Number of Units H Control Technology Description
Associated with BACT Emission Limit


Range of Emission Limits
(lb/MMBtu) A


NOX


25 LNB, OFA, SCR 0.09 - 0.05


18 LNB, SCR 0.10 - 0.05


6 SCR B 0.08 - 0.069


SO2


19 Dry FGD 0.16 - 0.065


8 Wet FGD C,D 0.10 - 0.06


1 Circulating Dry Scrubber 0.07


Filterable PM


25 FF 0.03 - 0.01


3 Dry ESP 0.02 - 0.015


2 FF, Wet ESP 0.015 - 0.010


2 Dry ESP, Wet ESP 0.015


1 FF, Dry ESP, Wet ESP 0.015


Filterable PM10


33 FF 0.018 - 0.012


3 FF, Wet ESP 0.012


2 Dry ESP 0.023 - 0.02


1 Dry ESP, Wet ESP 0.013


1 Cyclone, FF 0.018


Total PM10


27 FF 0.176 - 0.018


6 FF, Wet ESP 0.024 - 0.018


2 Dry ESP 0.018


2 Dry ESP, Wet ESP 0.035


1 FF, Dry ESP, Wet ESP 0.018


CO


10 Good Combustion Practices 0.34 - 0.154


26 Good Combustion Practices 0.15


15 Good Combustion Practices 0.14 - 0.10


VOC


12 Good Combustion Practices 0.02 - 0.004


32 E Good Combustion Practices 0.0037 - 0.003


7 Good Combustion Practices 0.0027 - 0.0024


H2SO4


18 F Dry FGD, FF 0.085 - 0.000184


13 FF, Wet FGD 0.0122 - 0.0037


5 Dry ESP, Wet FGD, Wet ESP 0.005 - 0.00497


3 FF, Wet FGD, Wet ESP 0.010 - 0.004


3 Dry FGD 0.011


3 ESP, Wet FGD 0.0046 - 0.0014


2 FF, NH3-Based Wet FGD, Wet ESP 0.0075


1 FF, SDA, Wet FGD, Wet ESP 0.005


1 FF, Circulating Dry Scrubber 0.0025


1 FF, Dry ESP, Wet FGD, Wet ESP G


Notes:
A. A range of emission limitations for a particular control technology is indicated. Each power plant unit has a unique emission


limitation (i.e., the emission limitation is not a range of emissions).
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B. One unit equipped with an SCR netted out of PSD review and did not have an emission limitation in units of lb/MMBtu.
C. Permit limitations summary table is limited to units that burn sub-bituminous coal or a blend that includes sub-bituminous coal.
D. One unit equipped with a wet FGD netted out of PSD review and did not have an emission limitation in units of lb/MMBtu.
E. One project did not have a limitation in units of lb/MMBtu but it is assumed to be included in this range.
F. Two units did not have a limitation in units of lb/MMBtu but are assumed to be included in this range.
G. This unit did not have an emission limitation in units of lb/MMBtu.
H. Total Units: NOX = 49, SO2 = 28, Filterable PM = 33, Filterable PM10 = 40, Total PM10 = 38, CO = 51, VOC = 51, H2SO4 = 50
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3.0 NITROGEN OXIDES


NOX is formed during the combustion processes through three mechanisms: 1) the combination of


elemental nitrogen with oxygen in the combustion air within the high temperature environment of the


flame (thermal NOX); 2) the oxidation of nitrogen contained in the fuel (fuel NOX); and 3) the


combination of molecular nitrogen in the air with the fuel hydrocarbons in fuel-rich portions of the flame


closest to the burner and subsequent oxidation along with the fuel (prompt NOX). The prompt NOX


contribution to total NOX is small but becomes relatively more important as air pollution control measures


reduce the thermal and fuel NOX to low levels.


Numerous factors affect the formation of NOX, many of which can be controlled only to within certain


ranges during normal boiler operation. The fact that multiple parameters affecting NOX formation are


simultaneously varying over short time periods within these ranges introduces temporal variability in the


quantity of NOX formed. With respect to emissions, this variability is significantly greater for the shortest


averaging periods (for instance, over an hour) than for the longer periods (for instance, over a year).


Factors affecting the formation of NOX in a boiler include:


 Flame temperature;


 Residence time;


 Quantity of excess air;


 Nitrogen content of the fuel;


 Ratio of fixed carbon to volatile matter in the fuel;


 Boiler load including associated changes in air flow and distribution; and


 Boiler performance (including operational efficiency of heat transfer within various portions


of the boiler which affects gas temperatures).


3.1 Selection of Control Technologies


Sunflower performed a top-down analysis of BACT for NOX containing all of the steps identified in the


NSR Manual:16


 Step 1 – Identify and Evaluate Potential Control Options: Potential NOX control technologies


are identified and evaluated in Appendix E. LNB, OFA, selective non-catalytic reduction


(SNCR), rich reagent injection (RRI) and SCR processes are further analyzed in Section 3.1.1


 Step 2 – Eliminate Technically Infeasible Options: The High Temperature SCR and


SCONOX technologies are eliminated as technically infeasible (see Appendix E).


16 NSR Manual, Table B-1 Key Steps in the Top Down Process (page B.6).
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 Step 3 – Rank remaining technologies: The NOX control technologies, and combinations


thereof, from recent BACT determinations are ranked within Table 4-7. SCR combined with


boiler controls is clearly the dominant technology.


 Steps 4 and 5 – Evaluate Most Effective Controls and Select BACT: The top control option


was selected. The SNCR and RRI options are rejected as being less efficient than the


combination of boiler controls and SCR (Section 3.1.1.1). The environment, energy, and


economic impacts of this top control option are considered.


Sunflower has selected a layered technology approach consisting of LNB, OFA, and SCR as the


combination of appropriate technologies for control of NOX emissions from the H2 steam generator.


These three technologies were chosen as they can achieve the highest degree of control of NOX


emissions; have limited environmental, economic, and energy impacts; and are demonstrated technologies


on western low-sulfur coal. Because the combination of these three technologies produces the greatest


level of control for NOX among demonstrated technologies applied to western low sulfur coal-fired steam


generators, the selection of this technology for application to H2 satisfies the “top-down” aspect of BACT


analysis for NOX. NOX control technologies evaluated for potential application to H2 are listed in


Appendix E.


Sunflower has selected LNB and Flue Gas Recirculation (FGR) as the appropriate control technologies


for control of NOX emissions from the auxiliary boiler. LNB and FGR were chosen because they are the


technologies that can achieve the highest degree of control of NOX emissions taking into account


environmental, economic, and energy impacts, and are demonstrated technologies on natural gas-fired


boilers.


The emergency diesel generator and the DFP Booster Pump will be subject to the USEPA Standards of


Performance for Stationary Compression Ignition (CI) Internal Combustion Engines (ICE) (40 CFR


Parts 60, 85, et al.). This will require the manufacturer of the diesel engine to certify that the engine will


meet stringent Tier 2 (emergency diesel generator) and Tier 3 (DFP Booster Pump) non-road NOX


emission limitations. The engines will also be required to burn ultra-low sulfur diesel (ULSD). There are


various approaches engine manufacturers can utilize to meet the Tier 2 and Tier 3 non-road NOX emission


limitations. External or internal exhaust gas recirculation, optimized combustion, or combinations of


advanced fuel delivery and air management systems are examples of technology options that can be


employed by engine manufactures to meet USEPA’s Tier 2 and Tier 3 emission requirements.


The following subsections describe the information reviewed and methodology used to conclude that the


proposed technologies and emission limitations constitute BACT for H2 and the ancillary equipment.


3.1.1 Evaluation of Control Options


3.1.1.1 Coal-Fired Steam Generator


NOX from coal combustion is controlled through two primary categories of control technology – (1)


technologies to reduce the amount of NOX formed during the combustion process (combustion control


techniques) and (2) technologies to remove NOX from the boiler flue gas (post-combustion control
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techniques). In the H2 steam generator, NOX can be controlled during the combustion process with


staged combustion technologies such as LNB and OFA. LNB and OFA rely on reducing peak


combustion temperatures and maximizing the amount of combustion that takes place under low-oxygen


conditions, both of which tend to reduce formation of NOX. As noted elsewhere in this analysis, altering


combustion conditions imposes tradeoffs between reducing NOX and increasing creation of other


pollutants such as CO, and also must be carefully tailored to avoid damage to the steam generator walls


and other surfaces. Other control methods rely upon post-combustion equipment to remove NOX from


the exhaust gas stream after its formation. The most common post-combustion control technique injects


ammonia or urea into the gas stream to reduce NOX to molecular nitrogen and water. These methods


include SCR, SNCR, and RRI.


In the SCR process, the gas stream is passed through a catalyst bed in the presence of ammonia.


Typically, the SCR catalyst is located between the economizer and air heater to assure the optimum


temperature range for the chemical reduction. Ammonia is injected upstream from the catalyst bed and


reacts with NOX in the SCR to form nitrogen and water. The flue gas passing through the catalyst bed


contains fly ash from the steam generator and SO2 from fuel combustion. To provide sufficient surface


area for the chemical reactions to take place, the catalyst bed typically consists of coated metal plates or


ceramic honeycombs through which the flue gas passes.


For SCR control, the difference between new and mature equipment performance is substantial. SCR


catalyst performance deteriorates over time due to normal deactivation and degradation of the catalyst


surface. SCR performance is much better with new catalyst than with catalyst that has been in service


two or three years. The SCR must be designed for projected catalyst activity levels that are available at


the end of the planned catalyst service life. Eventually, the catalyst must be replaced to restore SCR


performance. The chemical composition of western subbituminous coal causes the deactivation to occur


more rapidly than it does for bituminous coal. The primary reason is the different ash constituents of


western subbituminous coal, which can deactivate the catalyst at a faster rate than the ash constituents of


bituminous coal. Specifically, the high alkali content of the coal has been found to lead to faster catalyst


deactivation by either blocking activation sites (blinding) or reacting in a negative way with the catalyst


bed, causing it to become incapable of advancing NOX reactions (poisoning). Consequently, the expected


catalyst life on a western subbituminous application is less than for a bituminous coal unit. The shorter


catalyst life increases SCR operating costs for units firing western subbituminous coal due to more


frequent catalyst replacement.


The lowest NOX emission levels for a pulverized coal unit are achieved by SCR technology. SCR is


generally combined with combustion control methods (i.e., LNB and OFA) to achieve the greatest overall


reduction. Since the multi-layered NOX control approach using LNB, OFA, and SCR provides the


highest degree of NOX control, it was not necessary to examine SNCR and RRI.


3.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the unit’s steam generator is off-line to


provide steam and heat to essential systems or when returning a unit to service following an outage. As


such, annual operations will be limited (less than ten percent utilization annually). Technology options
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include controls to minimize NOX formation (LNB, flue gas recirculation, good combustion practices) as


well as add-on controls (SCR, SNCR, RRI). SCR is a technically feasible option as it has been applied to


natural gas-fired boilers and so is considered an available control technology. SNCR and RRI require


special flue gas conditions; temperatures much higher than those present in the auxiliary boiler exhaust


and so have been eliminated from further considerations. LNB and good combustion practices are also


technically feasible technologies, and are considered as control options.


3.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


The emergency diesel generator will be required to meet USEPA Tier 2 non-road NOX emission limits.


There are various approaches engine manufacturers can utilize to meet these limits. External or internal


exhaust gas recirculation, optimized combustion, or combinations of advanced fuel delivery and air


management systems are examples of technology options that can be employed by engine manufacturers


to meet these emission requirements.


A review of the RBLC and CARB database results (see Appendix E) identified four diesel generators


with SCR installed. Three of these generators [3,000 kW (AK-0059), 8,086 hp (PA-0209), and 3,604 hp


(MD-0037)] are much larger than the generator proposed for H2 while one is similar in size [1,480 hp


(VT-0014)]. The RBLC shows that the AK-0059 3,000 kW engines are Cooper Bessemer LSV16GDT


which would not be used for emergency generation. Therefore, this project is not relevant to the H2


emergency generator BACT. Similarly, the RBLC states that the PA-0209 engines were permitted to be


used in a peak shaving application, so they are not relevant. MD-0037 was permitted with an SCR, but it


was not considered because the RBLC implicitly identifies it as a non-emergency generator. Finally, the


1,480 hp engine for VT-0014 is not an emergency unit – it is used to compress air to generate snow at the


Okemo Mountain ski resort, so it too is not relevant. Even though none of these generators were


permitted for emergency use, catalytic reduction was still considered to be a technology option for


controlling NOX from the H2 diesel generator. SNCR and RRI require special flue gas conditions,


including duct area for mixing and residence time, different than those present in the diesel generator


exhaust, and so they have been eliminated from further consideration.
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3.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire. Operation of the DFP Booster Pump for maintenance checks and readiness


testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the DFP Booster Pump.


The DFP Booster Pump will be required to meet USEPA Tier 3 non-road NOX emission limits. There are


various approaches engine manufacturers can utilize to meet these limits. External or internal exhaust gas


recirculation, optimized combustion, or combinations of advanced fuel delivery and air management


systems are examples of technology options that can be employed by engine manufacturers to meet these


emission requirements.


A review of the RBLC and CARB database results (see Appendix E) identified only one diesel fire pump


with an add-on control – the Pharmavite (CARB 372882) engine is listed with a four-way catalytic


converter. However, the emission limitation is well above the NSPS Subpart IIII Tier 3 limitation that


Sunflower is proposing for BACT for the DFP Booster Pump, namely, 3.0 g/HP-hr for NMHC + NOX.


The vast majority of the control techniques listed in Appendix E are good combustion practices.


Excluding Pharmavite, all of the NOX emission limitations listed in units of g/HP-hr are equal to or


exceed the NSPS limitation. Therefore, add-on controls were not considered further for the DFP Booster


Pump. Good combustion practices are technically feasible for the DFP Booster Pump.


3.1.2 Environmental Considerations


3.1.2.1 Coal-Fired Steam Generator


Although there are no prohibitive environmental issues that would preclude the use of an SCR system,


there are some areas of concern. Ammonia emissions from an SCR system are unavoidable because of


imperfect distribution of the reacting gases and ammonia injection control limitations. These emissions,


referred to as ammonia slip should be low, although load changes and other operating condition upsets


may result in higher slip levels. Ammonia emissions at expected rates should not be a major concern.


H2SO4 emissions will increase to some extent17 since the SCR catalyst converts (oxidizes) some SO2 to


SO3, which further combines with moisture in the flue gas to form H2SO4. H2SO4 also contributes to


condensable PM10 and PM2.5; and emissions of these two pollutants therefore will increase as well.


17 See discussion in Section 9.0.
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Issues associated with SCR equipment consumables (i.e., ammonia, catalyst) have to be addressed. There


are major considerations for the storage and use of large quantities of ammonia on the plant site.


Ammonia is one of the regulated substances covered by Section 112(r) of the Clean Air Act, which deals


with the prevention and detection of accidental releases of hazardous chemicals. This legislation is


implemented through 40 CFR 68 – Chemical Accident Prevention Provisions and requires that a Risk


Management Plan be established and followed.


There are no environmental considerations that would eliminate LNB with OFA and SCR as methods to


control NOX from the H2 steam generator.


3.1.2.2 Auxiliary Boiler


There are no environmental considerations that would eliminate SCR, LNB, FGR, or good combustion


practices as methods to control NOX from the auxiliary boiler.


3.1.2.3 Emergency Diesel Generator


There are no environmental considerations that would eliminate SCR or good combustion practices used


by engine manufacturers to meet the USEPA Tier 2 non-road emission limitations.


3.1.2.4 DFP Booster Pump


There are no environmental considerations that would eliminate good combustion practices used by


engine manufacturers to meet the USEPA Tier 3 non-road emission limitations.


3.1.3 Energy Considerations


3.1.3.1 Coal-Fired Steam Generator


Excessive energy use does not preclude SCR as a method of NOX control for H2. The major area of


energy consumption associated with an SCR is fan power required to overcome the flue gas pressure loss


across the SCR system. For the H2 steam generator, SCR will require approximately 3.6 MW or about


0.4 percent of the unit’s gross generation.18 Although this is a measurable impact on unit generation and


not desired, it is not a sufficient reason to reject SCR.


3.1.3.2 Auxiliary Boiler


There are no energy considerations that would eliminate SCR, LNB, FGR, or good combustion practices


as methods to control NOX from the auxiliary boiler.


3.1.3.3 Emergency Diesel Generator


There are no energy considerations that would eliminate SCR or good combustion practices used by


engine manufacturers to meet USEPA Tier 2 NOX limits for the emergency diesel generator.


18 CUECost model for SCR (0.39% rounded to 0.4%). Coal Utility Environmental Cost (CUECost) Model Version 3, USEPA.
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3.1.3.4 DFP Booster Pump


There are no energy considerations that would eliminate good combustion practices used by engine


manufacturers to meet USEPA Tier 3 NOX limits for the DFP Booster Pump.


3.1.4 Economic Considerations


3.1.4.1 Coal-Fired Steam Generator


For the H2 steam generator, the cost of installing, operating, and maintaining an SCR system varies


depending upon the emission limitation to be achieved. Achieving lower emission levels requires larger


SCR equipment, more catalyst, and higher ammonia injection rates, which increases SCR capital costs.


Operation and maintenance costs will also be higher due to higher levels of ammonia consumption and


larger volumes of catalyst that require periodic replacement. An evaluation was performed to determine


the cost impact of installing an SCR system on the H2 steam generator with differing levels of emission


control. The results of this evaluation are summarized in Table 4-11. The average annual cost for


installing and operating an SCR system designed to achieve an emission rate of 0.05 lb/MMBtu is


estimated to be $12.7 million, which equates to an average cost-effectiveness of $1,663 per ton removed


with an incremental cost-effectiveness from 0.07 lb/MMBtu of $1,730 per ton removed.


3.1.4.2 Auxiliary Boiler


For the auxiliary boiler, the cost of installing, operating, and maintaining an SCR system depends upon


the emission limitation to be achieved. Achieving lower emission levels requires larger SCR equipment,


more catalyst, and higher ammonia injection rates, which increases SCR capital costs. Operation and


maintenance costs will also be higher due to higher levels of ammonia consumption and larger volumes of


catalyst that require periodic replacement. An evaluation was performed to determine the cost impact of


installing an SCR system that would achieve a 90 percent reduction in NOX emissions from the auxiliary


boiler. The results of this evaluation are summarized in Table 4-12. Installation of SCR on the auxiliary


boiler would reduce NOX emissions by 2.8 tons at an estimated total annual cost of over $151,000 per


year, or $53,300 per ton removed.


The RBLC search results (see Appendix E) indicate that there were four projects where SCR was required


for a natural gas-fired boiler. Two were in California where ozone nonattainment issues drive control


decisions. One of the determinations was not a BACT decision; rather, it was driven by a stringent State


limitation. And the fourth project was never built.


Considering the excessive costs, limited annual emissions, a net result of 2.8 tons of NOX reductions


annually and no relevant RBLC SCR determinations for similar units, SCR was eliminated as a control


technology for the H2 auxiliary boiler. There are no economic considerations that would eliminate LNB,


FGR and good combustion practices as a method to control NOX from the auxiliary boiler.


3.1.4.3 Emergency Diesel Generator


An evaluation was performed to determine the cost impact of installing an SCR system with a 90 percent


reduction to the emergency diesel generator equipped with a Tier 2 diesel engine. The results of this


evaluation are summarized in Table 4-13. The total annual cost for an SCR is estimated to be over
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$46,000 per year, which is almost $56,800 per ton removed. The low NOX emission rates required for


Tier 2 engines combined with the limitation on operating hours result in high cost-effectiveness levels for


the installation of catalytic converters for the emergency diesel generator and therefore eliminate this


option from further consideration.


There are no economic considerations that would eliminate good combustion practices used by engine


manufacturers to meet USEPA Tier 2 NOX limits for the emergency diesel generator.


3.1.4.4 DFP Booster Pump


There are no economic considerations that would eliminate good combustion practices used by engine


manufacturers to meet USEPA Tier 3 NOX limits for the DFP Booster Pump.


3.2 NOX BACT Emission Limitations Determination


3.2.1 Coal-Fired Steam Generator


Sunflower has determined that the BACT emission limitation for NOX for the coal-fired steam generator


is 0.05 lb/MMBtu on a 30-day rolling average. This limitation is consistent with the lowest NOX


emission limitations in recently issued permits for PC units as shown in Table 4-8. The air quality


modeling for H2 demonstrates that a 30-day rolling average emission limitation of 0.05 lb/MMBtu is


protective of the annual NO2 NAAQS and PSD increment.


The BACT emission limitation must represent sustainable, continually controlled emissions during the


life of the facility. Therefore, when evaluating achieved performance in setting BACT numerical


emission limitations, the type of performance data must be considered. The BACT evaluation must take


into account whether or not low emission values reported are in fact sustained in normal operating


conditions for the proposed facility. This is discussed below in more detail.


Table 4-8
Summary of NOX Permit Limits for Recent Projects


Unit Location
NOX Limit


(lb/MMBtu)A Status of Project
Fuel / Source
Design / Size


Control
Technology


Prairie Energy Corn Belt
Energy


Elkhart, IL 0.10
Permit


Dec 2002


Illinois coal / PC /
91 MW


LNB, SCR


Hardin Generating Station,
Rocky Mountain Power


Hardin, MT 0.09 Operating
PRB / PC /
116 MW


LNB, SCR


Plum Point Energy Unit 1 Osceola, AR 0.09 (24-hr)
Permit


Aug 2003


PRB / PC /
665 MW


LNB, OFA, SCR


KCP&L Hawthorn


Unit 5A


Kansas City,
MO


0.08 Operating
PRB / PC /
570 MW


LNB, OFA, SCR


Thoroughbred Generating
Station


Central City,
KY


0.07
Permit


May 2006


Bit / PC / 750 MW
each (2)


LNB, SCR


Sand Sage (Holcomb 2) Holcomb, KS 0.08
Permit


Oct 2002


PRB / PC /
600 MW


LNB, OFA,
SCR


Santee Cooper Cross
Units 3 & 4


Pineville, SC 0.08 (annual) Operating
Bit + pet coke / PC
/ 660 MW each (2)


LNB, SCR
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Unit Location
NOX Limit


(lb/MMBtu)A Status of Project
Fuel / Source
Design / Size


Control
Technology


Whelan Energy Center
Unit 2


Hastings, NE 0.08
Permit


Mar 2004


PRB / PC /
220 MW


SCR


Southwest Station Unit 2
Springfield,


MO
0.08


Permit


Dec 2004


PRB / PC /
275 MW


SCR


Comanche Unit 3 Pueblo, CO 0.08
Permit


Jul 2005


PRB / SCPC /
750 MW


LNB, OFA, SCR


Oak Grove Oak Grove, TX 0.08
Permit


May 2007


Lignite / PC /
860 MW each (2)


LNB, OFA, SCR


WyGen II Gillette, WY 0.07 Operating
PRB/ PC /
100 MW


LNB, SCR


MidAmerican Council
Bluffs, renamed Walter
Scott Energy Center, Unit 4


Council Bluffs,
IA


0.07 Operating
PRB / SCPC /


900 MW
LNB, OFA, SCR


Roundup Power Project Roundup, MT 0.07 (24-hr)
Permit


Nov 2005


PRB / PC /
390 MW each (2)


LNB, OFA, SCR


Oak Creek / Elm Road Oak Creek, WI 0.07
Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


LNB, SCR


Longview Power Maidsville, WV 0.07
Permit


Mar 2004


Bit / SCPC /
750 MW


LNB, SCR


Intermountain Power
Unit 3


Delta, UT 0.07
Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW
LNB, SCR


Prairie State Marissa, IL 0.07
Permit


Jan 2005


Illinois #6/ PC /
750 MW each (2)


LNB, SCR


OPPD


Nebraska City Unit 2


Nebraska City,
NE


0.07 Operating
PRB / PC /
660 MW


SCR


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.07


Permit


Dec 2008


Bit or PRB / PC /
675 MW


LNB, SCR


Sandy Creek


LS Power
Riesel, TX 0.07


Permit


May 2006


PRB / PC /
800 MW


LNB, OFA, SCR


Big Stone II
Big Stone City,


SD
0.07


Permit


Jun 2009


PRB / SCPC /
600 MW


LNB, SCR


Hugo Unit 2


Western Farmers Electric
Coop


Hugo, OK 0.07
Permit


Jan 2007


PRB / SCPC /
750 MW


LNB, OFA, SCR


LS Power


Longleaf
Hilton, GA 0.07


Permit


May 2007


Bit & PRB/ PC /
600 MW each (2)


LNB, OFA, SCR


Iatan Unit 2


KCP&L
Iatan, MO 0.07


Permit


Aug 2007


Sub Bit / PC /
930 MW


SCR


Duke


Cliffside
Cliffside, NC 0.07


Permit


Mar 2009


Bit / SCPC /
800 MW


LNB, SOFA,
SCR


AMP-Ohio


AMPGS
Meigs Co., OH 0.07


Permit


Oct 2009


Bit Or PRB / PC /
480 MW each (2)


LNB, OFA, SCR


Seminole Unit 3 Palatka, FL 0.07
Permit


Sep 2008


Bit + Pet Coke
blend / SCPC /


750 MW
LNB, SCR
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Unit Location
NOX Limit


(lb/MMBtu)A Status of Project
Fuel / Source
Design / Size


Control
Technology


Santee Cooper


Pee Dee
Kingsburg, SC 0.07


Permit


Mar 2009


Bit / SCPC /
600 MW each (2)


LNB, OFA, SCR


Spruce Unit 2


City Public Service


San Antonio
TX


0.069
Permit


Dec 2005


PRB / PC /
750 MW


SCR


Newmont TS Power
Project


Dunphy, NV 0.067 (24-hr) Operating
PRB / PC /
200 MW


LNB, OFA, SCR


AEC Norborne Norborne , MO 0.065
Permit


Feb 2008


PRB / SCPC /
780 MW


LNB, OFA, SCR


AEP/SWEPCO


John W. Turk
Fulton, AR


0.067 (24-hr)


0.05 (annual)


Permit


Nov 2008


Sub Bit / USCPC /
600 MW


LNB, OFA, SCR


WPSC Weston 4 Rothschild, WI 0.06 Operating
PRB / SCPC /


600 MW
LNB, SCR


Desert Rock
Farmington,


NM


0.06 (24-hr block)


0.05 (30-day)


Permit


Jul 2008


Western Bit /
SCPC / 750 MW


each (2)
LNB, OFA, SCR


Dry Fork Station


Basin Electric
Gillette, WY 0.05 (annual)


Permit


Oct 2007


PRB/ PC /
422 MW


LNB, OFA, SCR


Trimble Co Unit 2 Bedford, KY Net out
Permit


Feb 2008


Bit / SCPC /
750 MW


SCR


Dallman Unit 4


City of Springfield
Springfield, IL


0.05 (30-day)


0.06 (30-day w/
SSM)


Operating Bit/ PC/ 250 MW LNB & SCR


WyGen III Gillette, WY 0.05 (12-month)
Permit


Feb 2007


PRB / PC /
100 MW


LNB, OFA, SCR


Notes:
A. NOX limits are 30-day rolling unless indicated otherwise.


The recent permits reviewed by Sunflower support a long-term NOX BACT emission limitation of


0.05 lb/MMBtu over a 30-day rolling average. Projects in the draft permit or application stage support


the same conclusions as the issued permits. The majority propose limitations of 0.05 lb/MMBtu or


greater.19 One draft permit20 proposed a limitation lower than 0.05 lb/MMBtu. However, as discussed


above, these types of projects are not finalized, and the emission limitations proposed in them should not


be given as much weight as those in final permits.


3.2.1.1 Operational Experience with SCR Systems


A BACT emission limit must represent sustainable, continually controlled emissions during the life of the


facility. Therefore, an evaluation of actual SCR control equipment performance is informative when


establishing a NOX BACT emission limitation. The actual performance of an SCR system varies


19 Twin Oaks 3 (Application: 0.07), Limestone 3 (0.06), Toquop (0.06: 24-hr average), Plum Point 2 (Application: 0.07 on a 24-hr average),
Trailblazer (0.07), Coleto Creek (0.06), and Cypress Creek (0.07) are all proposed at levels above H2. The limitations in the draft permits for
Consumers Bay County and Plant Washington equal the level proposed for H2. White Pine, Ely, Mid Michigan, and Elk Run have been
cancelled.
20 Sutherland proposed 0.035 lb/MMBtu; but that project has been cancelled. Sutherland is not relevant because the emission rate shown was not
the emission limitation – it was used to calculate an output-based limitation that became the enforceable limitation in the draft permit.
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significantly depending on the volume of catalyst, SCR inlet NOX level, operating temperature, age of the


catalyst, flue gas distribution, and the ammonia injection rate. Catalyst deactivation is also an important


consideration in SCR design; therefore, the operation of a newly-installed system will be better than can


be expected over time. Operationally, NOX removal may be enhanced by increasing the ammonia feed


rate; however, this can lead to high levels of ammonia slip with undesirable environmental consequences


and can present substantial operational problems in downstream equipment. Failure to achieve


established BACT emission limitations subjects a source to penalties under the law. Therefore, it is


important in the BACT evaluation to consider whether or not the low emission values that may be


reported can be sustained during normal operating conditions for the proposed source. This is discussed


in more detail below.


Sunflower evaluated NOX CEMS data21 to determine how existing generating unit performance might


influence the NOX BACT emission limitation for H2. The review focused on operating coal-fired sources


that are best performers for NOX emissions22 on an average annual basis. Sunflower identified the eight


best performers, presented in Table 4-9, for further evaluation.23 These best performing sources all burn


western subbituminous or bituminous coal and include both tangentially-fired (T-fired) and wall-fired


steam generators such as is proposed to be constructed at H2. In each case, the SCR technology is


operated year round.


Table 4-9 presents a summary of the analysis of the NOX 30-day rolling averages computed for the eight


sources reviewed and further identifies the maximum and the standard deviation (σ) for each source. The


number of 30-day rolling averages computed is based upon the number of actual days in service for which


USEPA valid-data constraints are satisfied. Significantly, all of the sources evaluated experienced


maximum 30-day rolling averages greater than the emission limitation determined for H2.


21 NOX continuous emission monitoring data is reported quarterly to the USEPA by every major coal-fired EGU. These data are available to the
marketplace through several database management companies. Sunflower acquired the data from the Ventyx Corporation for use in this
evaluation.
22 Other co-located units have similar performance as those tabled. Parish 5 and 6 are replicated wall-fired sources; Parish 7 and 8 are replicated
T-fired units; Pleasant Prairie 1 and 2 are replicated units. Three of these six units were selected for analysis.
23 The further evaluation was performed by RMB Consultants, Inc. RMB acquired the electronic data reports for its evaluation directly from the
USEPA website. Complete results of RMB’s evaluation are found in Appendix M of the permit application.
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Table 4-9
Summary of Initial NOX Data Analysis


Unit Analyzed Coal Type
Number of
Averages


Computed


30-Day Rolling Average (lb/MMBtu)


Mean Maximum
Standard
Deviation


(σ)


Havana 6 Bituminous 1,286 0.040 0.070 0.014


Hawthorn 5 Subbituminous 1,318 0.072 0.076 0.002


Pleasant Prairie 1 Subbituminous 598 0.054 0.071 0.009


Springerville 3 Subbituminous 751 0.072 0.083 0.004


TS Newmont Subbituminous 220 0.041 0.057 0.007


W.A. Parish 6 Subbituminous 1,366 0.043 0.053 0.005


W.A. Parish 7 Subbituminous 1,363 0.039 0.053 0.003


Walter Scott 4 Subbituminous 622 0.045 0.064 0.010


Table 4-10 presents actual performance indices that Sunflower evaluated to assess the achievability of a


limit of 0.05 lb/MMBtu on a 30-day rolling average basis. Except for Parish 7, the corresponding upper


operating levels24 are above the emission limitation determined for H2. For Parish 7, the corresponding


4-year upper operating level is 0.047 lb/MMBtu, which is slightly below the H2 emission limitation.


However, although the long-term NOX emission level for the T-fired Parish 7 is slightly lower than that


for the wall-fired Parish 6, the maximum emission rate at both sources exceeds that for H2.


Table 4-10
NOX Statistical Analysis – Evaluation of Normal Distribution


Unit Analyzed Number of Averages
Mean


(lb/MMBtu)


Upper Operating
Level


(lb/MMBtu)


Highest
30-day


(lb/MMBtu)


Havana 6 1,286 0.040 0.076 0.070


Hawthorn 5 1,318 0.072 0.077 0.076


Pleasant Prairie 1 598 0.054 0.077 0.071


Springerville 3 751 0.072 0.082 0.083


TS Newmont 220 0.041 0.059 0.057


W.A. Parish 6 1,366 0.043 0.056 0.053


W.A. Parish 7 1,363 0.039 0.047 0.053


Walter Scott 4 622 0.045 0.071 0.064


24 For purposes of this analysis, the upper operating level is the sum of the mean plus the 99.5% confidence level (mean plus 2.58σ) for the
individual unit in question. The upper operating level is not an emission limitation. Rather it is an indication as to an expected impact on the
average NOX operating level during conditions that arise from normal operations (e.g., NOX monitor performance, changes in fuel, pulverizer
performance, air control surfaces, burner condition, catalyst aging, gas distribution due to ash accumulation, ammonia injection equipment
conditions, ammonia evaporator performance), or arising from minor routine maintenance or malfunction of various sub-component level devices
or subsystems.
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Permit limitations are established with the expectation that compliance can be continuously achieved over


the life of the facility. Sunflower’s analysis of actual operational experience at these best performing


sources supports a 0.05 lb/MMBtu NOX BACT limit for H2 on a 30-day rolling average basis and


illustrates the stringency of that limit and the potential for exceeding it even at the best performing source.


3.2.1.2 NOX BACT During Startup and Shutdown


NOX emissions during startup and shutdown will be limited by the LNB and the OFA air system in


accordance with vendor recommendations. Initial firing of the steam generator will be by natural gas.


Later stages of startup require the establishment of coal fires to increase steam production and to further


increase flue gas temperature to enable the startup of the SCR system which further reduces NOX


emissions. Shutdown is the reverse of the startup procedure.


Sunflower has evaluated the startup data generated by CEMS systems on the best performing units


identified in Table 4-10. The technologies installed on these units typically include LNB, OFA, and SCR.


While no two startups are identical and no two sources have identical startup procedures or emissions


performance, the following general information applies:


 Initial firing requires a period of several hours, during which H2 will be using natural gas


fuel. Coal may be introduced from time to time to accelerate the startup. NOX emissions are


generally low and would not be expected to exceed the normal operation emission limit of


0.05 lb/MMBtu. At the expected furnace heat input of 1,750 MMBtu/hr the resulting


emissions would be 90 lb/hr.


 Coal firing begins in accordance with the vendor design until the operating flue gas


temperature at the SCR inlet reaches about 650˚F, at which point the introduction of


anhydrous ammonia can begin. Operating data suggest this takes between two and four hours


of coal firing, during which emissions are limited by LNB and OFA. Operating data further


indicate that an additional two to four hours are required for the SCR outlet NOX emissions to


stabilize to final control conditions. NOX emissions are generally at their highest expected


level and can be estimated from the design furnace heat input (8,700 MMBtu/hr) at the


emission limitation expected for new baseline LNB/SOFA systems operating without SCR


(0.25 lb/MMBtu), yielding 2,175 lb/hr. The total startup period on coal is about 6 hours.


 The expected average emissions for the two periods combined, 12 hours at 90 lb/hr and six


hours at 2,175 lb/hr would be about 785 lb/hr.


 Shutdown is the reverse application of the vendor-recommended procedures, although it


generally requires a shorter period of time. There is more coal firing and less natural gas


firing on shutdown. Operating data during shutdown vary with the source, but in each case


the average shutdown emissions were less than 755 lb/hr.


Emissions for H2 during startup will be limited to an average of 785 lb/hr. Emissions during shutdown


will be limited to an average of 755 lb/hr. Compliance will be determined for the individual periods by


CEMS.
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For NOX only, startup is defined as the time period beginning when the steam generator fires are


established and ending when the SCR operation has been stabilized at less than 0.05 lb/MMBtu, which


can generally occur at an inlet temperature consistently above 650˚F.


For NOX only, shutdown is defined as the time period beginning after SCR inlet temperature decreases


below 650˚F and anhydrous ammonia is removed from the SCR in the course of removing the unit from


service and ending when all fires are removed.


3.2.1.3 Conclusion


The selected BACT NOX control technology consists of a layered combination of LNB, OFA, and SCR.


A BACT emission limitation is 0.05 lb/MMBtu applied over rolling 30-day periods is supported by recent


permitting activity for similar sources and by actual NOX emission measurements from operating units.


The limitation is protective of the annual NO2 NAAQS and PSD increment as well. No other control


technology is available that would consistently result in lower emissions. Compliance with a 30-day


rolling average will be determined with initial performance testing and CEMS. A separate NOX emission


limitation of 785 lb/hr based on LNB and the OFA system will apply during startup; and a limitation of


755 lb/hr will apply during shutdown.


3.2.2 Auxiliary Boiler


The auxiliary boiler will be designed with LNB and FGR for NOX control and will be fired only with


pipeline natural gas. Potential NOX emissions from the auxiliary boiler will also be limited by limiting


the annual hours of operation. To estimate maximum annual emissions from the auxiliary boiler, it was


assumed that the boiler would operate for a maximum of 876 hours annually (i.e., 10 percent utilization).


This assumption is conservative, because in most years the auxiliary boiler is expected to operate fewer


than 876 hours per year. Nevertheless, limiting the hours of operation to 876 per year will reduce the


potential annual emissions from the auxiliary boiler by 90 percent. Sunflower will accept an annual


natural gas usage operational limitation on the auxiliary boiler to ensure that the utilization is less than or


equal to 10 percent.


Results from an up-to-date search of the RBLC and CARB databases for natural gas-fired auxiliary


boilers in the size range of the H2 auxiliary boiler is provided in Appendix E. Table E-9 presents the


results for NOX. The cases highlighted in Table E-9 represent RBLC determinations that are not BACT


determinations or may not be applicable to this project.


SCR is listed as the control device for two projects not located in California – Calpine’s Turner Energy


Center and the Liberty Generating Station. However, the Turner Energy Center facility was never


constructed, and the Liberty Generating Station control technology was based on a factor other than


BACT. The two California projects are not relevant because those decisions were based in California


where ozone nonattainment issues drive NOX control decisions.


The BACT emission limitation selection for NOX, CO, and VOC was conducted in a holistic fashion


recognizing the interrelationship in the formation, relative level of concern, and impact of each pollutant.


Achieving CO emission reductions at the expense of increasing NOX emission levels is generally not
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encouraged. Simultaneously balancing low CO and NOX emission levels at the boiler outlet is an


appropriate consideration in the boiler design and operation. Ultimately, these factors need to be


considered when selecting the BACT emission limit as well. It is inappropriate to simply look at one


pollutant at any particular facility without considering the emission limitations of the other two pollutants.


As such, all sources in the RBLC and CARB databases were examined and compiled with the applicable


results in Appendix E Table E-18 along with the BACT limits for H2.


Sunflower has determined that the BACT emission limitation for NOX for the auxiliary boiler is


0.036 lb/MMBtu. This limit is equal to or lower than all other limits listed in Table E-9 with the


exception of Calpine’s Turner Energy Center and the Philadelphia Naval Shipyard. Calpine’s Turner


Energy Center facility was never constructed, and as a result, the BACT NOX emission limit of


0.011 lb/MMBtu was never demonstrated in practice. The Philadelphia Naval Shipyard boilers have an


emission limit just slightly lower than 0.036 lb/MMBtu. However, the Shipyard’s boilers are base load


type boilers; and therefore, the NOX emissions controls are not directly comparable with the limited


operation auxiliary boiler being proposed by Holcomb.


3.2.3 Emergency Diesel Generator


Sunflower has determined that the BACT emission limitation for NOX for the emergency diesel generator


is the NSPS Subpart IIII (Standards of Performance for Stationary Compression Internal Combustion


Engines) limitation promulgated on July 11, 2006 which is a NOX plus non-methane hydrocarbon


(NMHC) emission rate of 4.8 g/HP-hr. Subpart IIII states that owners and operators of 2007 model year


and later emergency stationary CI ICE with a displacement of less than 30 liters per cylinder, that are not


fire pump engines, must comply with the emission standards for new non-road CI engines, for the same


model year and maximum engine power for their 2007 model year and later emergency stationary CI ICE.


Currently this emission standard is Tier 2, with a NOX + NMHC emission limitation of 4.8 g/HP-hr. This


limitation is also consistent with the NOX emission limitations in recently issued permits for emergency


diesel engines using good combustion practices which are summarized in Appendix E.


The majority of the projects identified in Appendix E have permitted NOX levels higher than the NSPS


Subpart IIII emission limitation of 4.8 g/HP-hr (6.4 g/kW-hr). Of the remaining projects that are not


equipped with SCR, the emission limitations are consistent with Subpart IIII and several entries


specifically state that NSPS limitations are BACT. Some NOX limitations are slightly lower than the


NSPS limitation but it is reasonable to assume that the applicant has allowed a small margin for NMHC


since the NSPS is combined for NMHC and NOX.


3.2.4 DFP Booster Pump


Sunflower has determined that the BACT emission limitation for NOX for the DFP Booster Pump is the


NSPS Subpart IIII limit promulgated on July 11, 2006 which is a NOX plus NMHC emission rate of


3.0 g/HP-hr. Subpart IIII states that owners and operators of fire pump engines with a displacement of


less than 30 liters per cylinder must comply with emission standards in Subpart IIII. For the fire pump


engine planned for H2 (350 HP), the emission standard is Tier 3, with a NOX + NMHC emission


limitation of 3.0 g/HP-hr. This limitation is also consistent with the NOX emission limitations in recently
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issued permits for diesel fire pumps using good combustion practices which are summarized in


Appendix E.
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Table 4-11
Summary of Top-Down BACT Analysis for NOX Emissions from H2 Steam Generator


NOX Control
Alternative (Ranked


by NOX Rate)


NOX


Reduction
Efficiency


(%)B


Emissions Economic Impacts Environmental Impacts


Emission
Rate


lb/MMBtu


Hourly
Emission
Lbs/Hr


Annual
Emission
Tons/yrA


Emission
Reduction


Tons/yr


Installed
Capital


Cost
$1,000


Annual
O & M


Cost
$1,000


Total
Annual


Cost
$1000/yr


Average
Control


Cost
$/ton


Incremental
Control


Cost $/ton


Toxic
Impact


(Yes/No)


Adverse
Environmental


Impact
(Yes/No)


SCR 80 0.05 435 1,905 7,621 $49,443 $6,030 $12,674 $1,663 $1,730 Yes No


SCR 72 0.07 609 2,667 6,859 $45,995 $5,175 $11,356 $1,656 $1,487 Yes No


SCR 60 0.10 870 3,811 5,716 $41,317 $4,103 $9,656 $1,689 $1,689 Yes No


Baseline (LNB + OFA) 0.25 2,175 9,527 No No


Notes:
A. Annual emissions are based on a capacity factor of 100%
B. NOX reduction efficiency compared to the baseline emissions


Life, years 20
Cost of Money (%): 7.0
Capital Recover Factor: 0.094
Property Taxes, Insurance: 0.04
O&M Levelization Factor: 1.00
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Table 4-12
BACT Analysis for NOX Emissions from the H2 Auxiliary Boiler


Office of Air Quality Planning and Standards (OAQPS)


Capital Costs


Total Capital Investment 1,356,887$ EPA 452/F-03-032 with escalation


Annual Costs


Direct Costs


Annual Maintenance Costs 20,353$ OAQPS Calculations


Reagent Consumption 860$ OAQPS Calculations


Utilities 1,985$ OAQPS Calculations


Catalyst replacement No replacement assumed over life of boiler


Direct Annual Cost 23,198$


Indirect Annual Costs 128,081$ CRF * TCI


Capital Recovery Factor (CRF) = 0.0944


Total Annual Cost 151,279$


Pollutant Removed (at 90% efficiency) = 2.8 tons


Cost per ton = 53,300$
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Table 4-13
BACT Analysis for NOX Emissions from the H2 Emergency Diesel


Generator
Capital Costs


Plant Costs


Direct Capital Cost (DCC) 300,000$ Vendor Budgetary Pricing


Indirect Installation Costs


General Facilities 15,000$ 5% DCC


Engineering & Home Office Fees 30,000$ 10% DCC


Process Contingency 15,000$ 5% DCC


Total Indirect Installation Costs (TIIC) 60,000$


Project Contingency (Cont) 54,000$ 15% (TIIC + DCC)


Total Plant Cost (TPC) 414,000$ DCC + TIIC + Cont


Preproduction Cost (Pre) 8,280$ 2% TPC


Inventory Capital (Inv) -$


Total Capital Investment 422,280$ TPC + Pre + Inv


Annual Costs


Direct Costs


Annual Maintenance Costs 6,334$ 1.5% * TPI


Reagent Consumption -$


Utilities -$


Catalyst replacement -$


Direct Annual Cost 6,334$


Indirect Annual Costs 39,860$ CRF * TCI


Capital Recovery Factor (CRF) = 0.0944


Total Annual Cost 46,194$


Pollutant Removed (at 90% efficiency) = 0.8 tons


Cost per ton = 56,763$
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4.0 SULFUR DIOXIDE


SO2 will be emitted from the coal-fired steam generator, the auxiliary boiler, the emergency diesel


generator, and the DFP booster pump. For these combustion sources, the source of the SO2 emissions is


sulfur in the fuel. The sulfur in the coal, natural gas, and diesel fuel reacts with oxygen in the combustion


process to produce SO2. A small percentage of SO2 is further oxidized to form sulfur trioxide (SO3).


4.1 Selection of Control Technologies


Sunflower has selected an inherently low-sulfur coal (western low-sulfur coal) and Dry FGD as the


appropriate control technology for control of SO2 emissions from H2.25 Dry FGD was chosen because it


is the technology that can achieve a high degree of control of SO2 emissions with fewer adverse


environmental, economic, and energy impacts than Wet FGD with a comparable emission limitation, and


Dry FGD is the prevalent technology selected for western low-sulfur coal-fired sources.


Clean fuels are selected as the appropriate control technology for the auxiliary boiler, the emergency


diesel generator, and DFP booster pump. The use of inherently low sulfur fuels and good combustion


practices afford the highest degree of emission control for this equipment. Post-combustion SO2 controls


are not practical, and the use of ultra-low sulfur fuels and good combustion practices does not result in


any negative environmental, economic, or energy impacts.


4.1.1 Evaluation of Control Options


Several technologies are available to control SO2 emissions from H2. Though a range of technologies


have been tested, and employed at one or more plants, Dry FGD and Wet FGD have been commercially


demonstrated on large coal-fired power plants, and are the most commonly applied technologies. These


are generic technology types. For example, though there are several variations in the details of designs


and reagents used in both Dry FGD and Wet FGD systems, the differences in cost and effectiveness are


small enough to be secondary considerations in the context of a BACT analysis. For the purpose of this


analysis, these variations (including the designs used by particular vendors) are not considered, and the


two technologies are compared generically. In the final design and technology selection for the H2


project, a range of vendors and design variations may be considered.


In a Dry FGD module, flue gas contacts an alkaline slurry mixture of lime and fly ash to remove SO2


through chemical reactions that convert it into calcium sulfite and calcium sulfate. However, the quantity


of water introduced to the flue gas in a Dry FGD is limited so that the flue gas does not reach saturation


temperature, and the slurry is dried by the flue gas and forms a powder waste product. The Dry FGD


product and fly ash is then collected in the particulate control equipment (usually a fabric filter) located


downstream of the Dry FGD. The filter bags become coated with this powder/ash mixture, which


25 Dry FGD technology includes several design variations with similar chemistry and performance characteristics. Each of the technology options
use hydrated lime reagent and include a fabric filter downstream of the SO2 control device. This includes spray dryer absorber technology, the
most commonly applied Dry FGD technology, which is discussed throughout the BACT evaluation, as well as circulating dry scrubber (CDS) or
flash dryer absorber systems. The final selection of the specific Dry FGD technology will be determined during the final design and technology
selection for the H2 project.
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contains large amounts of un-reacted alkaline material. SO2 and SO3 that remain in the flue gas


downstream of the Dry FGD react with this filter cake. The filter cake also promotes the collection of


fine particulate matter in the fabric filter and reacts with and removes SAM, hydrogen chloride (HCl) and


hydrogen fluoride (HF). Effectively, the Dry FGD and fabric filter form an integrated system. Dry FGD


is a well-established technology that is commercially available from numerous vendors.


In a Wet FGD system, the flue gas first passes through particulate control equipment (usually a fabric


filter) and then to a recirculating alkaline slurry that collects the SO2 using similar chemical reactions to


those in a Dry FGD system. In a Wet FGD system, the quantity of water introduced to the flue gas is


such that the flue gas reaches saturation, and the reacted material is removed through the bottom of the


FGD. Some particulate matter and mist is collected at the exit from the reaction chamber and some


remains in the flue gas. The flue gas exiting the Wet FGD system is saturated with water. Most Wet


FGDs use limestone or lime as the alkali source. Wet FGD is a mature technology that is available from a


number of suppliers.


The two systems differ both in the relative position of the air quality control equipment and in the


physical mechanics associated with the SO2 removal equipment. Because the fabric filter in the Dry FGD


system has several effects in addition to SO2 control, the following block diagram is presented to clarify


the function and relationship between the components and illustrates some of the collateral benefits that


might be derived from the technologies available. For example, in systems which use powdered activated


carbon (PAC) injection for control of mercury and/or other emissions, the PAC also accumulates in the


dust cake on the fabric filter and further reacts with other constituents in the flue gas.


Figure 4-1
Comparison of Dry and Wet FGD System Configuration


4.1.1.1 Coal-Fired Steam Generator


The following demonstration examines two SO2 control technologies; Wet FGD because it is marginally


more efficient for SO2 removal, and Dry FGD because it has a preponderance of attributes for the


Holcomb site. Based upon issued permit information and a comparison of other aspects of Wet FGD and


Boiler
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Dry FGD systems, Sunflower has determined that a Dry FGD system is the appropriate BACT control


technology for SO2 emissions from H2.


4.1.1.1.1 Dry Flue Gas Desulfurization


Sunflower has operated Dry FGD at H1 for over 25 years, and Dry FGD is by far the most common SO2


control technology for western low-sulfur coal, for which Dry FGD performance approaches that for Wet


FGD. A peak-required SO2 removal efficiency of approximately 93.3 percent based on a coal SO2


content of 0.9 lb/MMBtu has been determined to be sustainable for this Project. Under the tiered


emission limit structure proposed here, the permit will not include a fixed percentage removal


requirement, and the effective percentage removal required will vary somewhat with the coal quality. As


discussed later in this section, this level of control is consistently better than the measured performance of


existing Dry FGD systems and is better than or equal to the emission limitations identified in recent


permits for comparable generating sources using this technology.


There is a clear advantage to employing the Dry FGD technology at H2. Several supporting systems such


as lime handling and slurry preparation, as well as the waste powder handling and disposal, are already in


place and operating reliably. While some systems or subsystem improvements or expansion may be


necessary, the incremental additions will reduce some costs as portions of these supporting systems can


be shared. Operationally, experienced trained personnel, qualified and reliable vendors, and parts and


maintenance resources to support a Dry FGD are already in place at the Holcomb site.


While Wet FGD might provide slightly lower SO2 emissions from H2, significant environmental,


economic, technical, and energy considerations argue for the selection of Dry FGD as the control


technology for H2. Specifically, a Dry FGD followed by a fabric filter provides these significant benefits:


 It provides the highest level of control available for PM10, PM2.5, SAM, and HAPs;


 Existing Holcomb infrastructure and operating programs can be readily utilized;


 Ground level concentrations for all criteria pollutants will likely be lower; and


 The vapor plume from a Dry FGD will not generally be visible.


Regardless of the FGD technology selected, the evaluation of NAAQS impacts and the PSD Class II


increment consumption for any criteria pollutant will not be significantly affected.


The cost of installing and operating a Dry FGD is significantly less than the cost of a Wet FGD.


Annualized costs for the Wet FGD exceed the costs for a Dry FGD by approximately $4.3 million/year.


4.1.1.1.2 Wet Flue Gas Desulfurization


Wet FGD is generally recognized to achieve slightly lower SO2 emissions rates than Dry FGD, as


illustrated in Table 4-14. However, the performance difference between Wet FGD and Dry FGD is slight,


and results can vary significantly with the individual source design and type of fuel.
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Sunflower has selected Dry FGD to control SO2 emissions as the technology for H2. The primary reasons


Dry FGD has been selected as BACT are:


 Fuel use is lower. Maintaining the same net electrical output at H2 would require


approximately 3 to 3.5 percent lower fuel consumption if H2 is equipped with a Dry FGD


system as compared to a Wet FGD system. This would result in approximately 3 to


3.5 percent fewer tons of fuel combusted annually with corresponding lower emissions of


other pollutants;


 HAP emissions are lower;


 Maximum ground level concentrations of all pollutants are typically lower;


 There is not a substantial vapor plume;


 SAM emissions are lower;


 The incremental cost of installing a wet system to control SO2 emissions is extremely high;


 Less water will be consumed in the scrubber operations;


 Less water treatment equipment is required. A wastewater discharge from dewatering Wet


FGD sludge to gypsum will require substantial additional water treatment equipment and may


jeopardize Holcomb Station’s “zero liquid discharge” permit;


 A Wet FGD system produces different waste products that require disposal; and


 Systems are already in place at the site to generally support Dry FGD.


4.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the unit’s steam generator is off-line to


provide steam and heat to essential systems or when returning a unit to service following an outage. As


such, annual operations will be limited (less than ten percent utilization annually). The most effective


way of controlling emissions of SO2 from the auxiliary boiler is to utilize fuels that have inherently low


sulfur contents. The auxiliary boiler will be fired solely by natural gas, which is recognized as the


cleanest burning fossil fuel. Add-on controls are not practical, because the emission of SO2 from the


source is extremely small, and the technological and economic considerations associated with post-


combustion controls eliminated them from further consideration.


4.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the diesel generator for maintenance checks


and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because
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the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


The most effective way of controlling emissions of SO2 from the emergency diesel generator is to utilize


fuels that have inherently low sulfur contents. The generator cannot operate on natural gas for reasons of


emergency use criteria. As such, the unit will operate on ULSD (maximum sulfur content of 15 parts per


million (ppm) [0.0015 percent]).26


The best control technology is the use of ULSD combined with the limitation on operating hours. Storage


of diesel is relatively easy, and it is readily available. Add-on controls are not practical, because the


emission of SO2 from the source is extremely small, and the technological and economic considerations


associated with post-combustion controls eliminated them from further consideration.


4.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire. Operation of the DFP Booster Pump for maintenance checks and readiness


testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


The most effective way of controlling emissions of SO2 from the DFP Booster Pump is to utilize fuels


that have inherently low sulfur contents. The diesel engine cannot operate on natural gas for reasons of


emergency use criteria. As such, the unit will operate on ULSD (maximum sulfur content of 15 ppm


[0.0015 percent]).


The best control technology is the use of ULSD combined with the limitation on operating hours. Storage


of diesel is relatively easy, and it is readily available. Add-on controls are not practical, because as the


emission of SO2 from the source is extremely small to begin with, and the technological and economic


considerations associated with post-combustion controls eliminated them from further consideration.


4.1.2 Environmental Considerations


4.1.2.1 Coal-Fired Steam Generator


There are environmental advantages and disadvantages associated with the selection of any flue gas


desulfurization system. While these considerations are important in the selection of the control


26 ULSD is required for operation of all stationary CI ICEs after October 1, 2010 per 40 CFR Parts 60, 85 et al. (Standards of Performance for
Stationary Compression Ignition Internal Combustion Engines).
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technology, by themselves they would not preclude the use of either a Dry FGD or Wet FGD system on


H2.


A Dry FGD system performs better in the control of fine PM and SAM emissions relative to a Wet FGD


system. Improved PM control accrues from the relative positioning of the FGD and fabric filter. With


Wet FGD, the PM control equipment must be located upstream of the Wet FGD absorber. Consequently,


entrained scrubber slurry and fine SAM aerosols which escape the Wet FGD absorber’s mist eliminator


may contribute to increased PM10 and PM2.5 emissions. This would be undesirable in light of USEPA’s


new ambient PM2.5 regulations. In a dry system, the highly efficient fabric filter is downstream of the


FGD. As the final control device in the dry system, the fabric filter is designed to capture fly ash and Dry


FGD reaction products. A Dry FGD system can be expected to provide greater than 90 percent control of


SAM. A Wet FGD system will typically provide substantially less control of SAM.


The total emissions of pollutants other than SO2 from H2 will be slightly higher with Wet FGD than with


Dry FGD. The H2 steam generator would consume about 3 to 3.5 percent more fuel with a Wet FGD


system than with a Dry FGD system to achieve the same net output. This additional fuel consumption


would result in corresponding additional emissions.


According to a U.S. Department of Energy study, metallic HAP emissions will be lower for a Dry FGD


system than for a Wet FGD system, taking into account the associated PM control devices for each


system.27 Most HAPs are trace constituents of PM and some HAPs are semi-volatile. A Dry FGD


followed by a fabric filter (operating at lower temperature than if installed upstream of the FGD system)


provides greater control and removal of metallic HAPs, especially semi-volatile HAPs, than a comparable


Wet FGD system would. HCl and HF reductions with Dry FGD also would be greater than with a Wet


FGD.


A Wet FGD system produces a waste product that requires disposal. Historically, landfills or ponds have


been used to dispose of Wet FGD wastes. Most new Wet FGDs, however, utilize the limestone forced


oxidation process (LSFO). Although LSFO costs more initially, the waste product from the LSFO


process is gypsum, which at some plants with newer Wet FGD systems is sold as a byproduct. Gypsum


can be used for wallboard production, cement fillers, or as an agricultural soil supplement. However, the


site’s distance from high volume construction markets around major population centers renders wallboard


production and cement filler uses less marketable. The use of the material as an agricultural soil


supplement would be significantly limited due to the high alkalinity of the soil in the Midwest. It is likely


that the material would have to be shipped a great distance to find beneficial reuse in this manner. Thus,


if an LSFO Wet FGD system were to be installed on the H2 steam generator, Sunflower does not believe


any of the FGD wastes could be beneficially used.


Dry FGD has no wastewater discharge. In contrast, Wet FGD systems typically dewater scrubber sludge


and the wastewater is treated and discharged. Because Holcomb Station has no existing wastewater


27 “A Comprehensive Assessment of Toxic Emissions from Coal-Fired Power Plants – Phase 1 Results,” Prepared for Pittsburgh Energy
Technology Center, U.S. DOE, September 1996.
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treatment system or wastewater discharge of this type, substantial new evaporation lagoons or a new


wastewater discharge system would need to be permitted, installed, and operated to support a Wet FGD.


The addition of a Wet FGD may create the need for a permitted discharge with potential water quality


impacts to receiving waters. Actual discharge design would not be evaluated until the scrubber type is


determined.


A Wet FGD system also consumes more water than a Dry FGD system. Additional water is required in a


Wet FGD system because the flue gas is cooled by water quenching to a lower temperature than for the


Dry FGD system (as is evident from the cooler, wetter plume). Generally, facilities such as Holcomb


Station which are located in dry areas use the least water intensive methods available to accomplish a


given task.


Dry FGD has an additional environmental advantage in that the stack gas conditions are maintained above


the moisture dew point. Consequently, the vapor plume from Dry FGD will either be non-existent or


much less pronounced than for Wet FGD. This not only leads to an aesthetic benefit, but also reduces the


potential for sporadic acid rain episodes in the immediate plant area. During warm, dry weather the Wet


FGD plume would dissipate within a few hundred yards of the chimney discharge. During cooler weather


or humid conditions, the vapor plume does not readily dissipate and may persist for a mile or more


downwind. The Wet FGD stack conditions also severely complicate monitoring technology. For


example, opacity monitoring is impossible in a wet stack, due to continuous moisture saturation.


Therefore, opacity measurements must be taken at less desirable and less representative alternate


locations.


Typically, the maximum ground level concentrations for pollutants will be higher with a Wet FGD


system than a Dry FGD system with the same emission rate. The higher ground level concentrations


result from a decrease in stack plume buoyancy because a Wet FGD system has lower stack exit


temperatures and velocities. Higher exit temperatures improve stack plume rise and reduce downwind


ground level air quality impacts.


4.1.2.2 Auxiliary Boiler


There are no environmental considerations that would preclude the use of low sulfur fuel (natural gas) in


the auxiliary boiler.


4.1.2.3 Emergency Diesel Generator


There are no environmental considerations that would preclude the use of low sulfur fuel (ULSD) in the


emergency diesel generator.


4.1.2.4 DFP Booster Pump


There are no environmental considerations that would preclude the use of low sulfur fuel (ULSD) in the


DFP Booster Pump.
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4.1.3 Energy Considerations


4.1.3.1 Coal-Fired Steam Generator


The Dry FGD energy consumes 5.4 MW less energy in operation than a Wet FGD system uses. This


approximately 47 percent reduction in FGD energy consumption occurs because the Dry FGD requires


less energy for pumping, circulation, and atomization of the slurry and for fan power necessary to


overcome the gas pressure loss across the control systems.


A Wet FGD system requires a significant amount of electric energy for operation. Power is required to


operate pumps to recirculate the slurry to the absorber, limestone grinding, waste dewatering, and fan


capacity to overcome the FGD system pressure loss. The power consumption of a Wet FGD for H2 is


estimated to be approximately 11.6 MW, which is approximately 1.3 percent of the source’s generation


capability. This level of energy consumption is significant and is considered in the control technology


determination as an operating cost in the economic evaluation.


4.1.3.2 Auxiliary Boiler


There are no energy considerations that would preclude the use of low sulfur fuels (natural gas) in the


auxiliary boiler.


4.1.3.3 Emergency Diesel Generator


There are no energy considerations that would preclude the use of low sulfur fuel (ULSD) in the


emergency diesel generator.


4.1.3.4 DFP Booster Pump


There are no energy considerations that would preclude the use of low sulfur fuel (ULSD) in the DFP


booster pump.


4.1.4 Economic Considerations


4.1.4.1 Coal-Fired Steam Generator


An economic evaluation was performed to evaluate the impact of installing a Dry FGD system or a Wet


FGD system. The results of this evaluation are summarized in Table 4-18. The cost of installing a Wet


FGD exceeds the cost of a Dry FGD by approximately $19.3 million. The average annual cost for Dry


FGD is estimated to be $41.4 million/year, which equates to an average cost-effectiveness of $1,294 per


ton removed. The average annual cost for Wet FGD is estimated to be $45.7 million/year, which equates


to an average cost-effectiveness of $1,410 per ton removed. The incremental control cost for Wet FGD


relative to Dry FGD is $11,164 per ton removed.


Not reflected in the above estimates is that Sunflower may avoid costs for portions of existing supporting


systems that can be shared with the new unit. This includes waste powder storage silos, waste powder


piping and transfer points, and waste powder processing in the pug mill prior to transfer to the on-site


landfill. Additionally, experienced trained personnel, qualified and reliable vendors and parts and


maintenance resources to support a Dry FGD are already in place at the Holcomb site.
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The high costs, combined with other factors, are sufficient reason to reject Wet FGD as the appropriate


control technology. It should be noted that the costs above do not represent the total costs associated with


the installation of a Wet FGD system. Several additional components could be required to be installed at


the station to support a Wet FGD system as SO2 control on H2. These include the following:


 Sorbent Injection System for additional H2SO4 control. SAM emissions are higher with a


Wet FGD system than with a Dry FGD system. As such, some facilities utilizing Wet FGD


with low to medium sulfur coals are planning to install dry sorbent injection systems


upstream of the fabric filter for H2SO4 control.


 Water treatment facilities. A Wet FGD system has a waste stream that requires treatment and


eventual discharge. This treatment system can be in the form of ponds, settlement basins, and


acidification/neutralization equipment. These facilities are not in place at Holcomb Station


and would need to be installed to accommodate a Wet FGD system


 Discharge operations. A water discharge from Holcomb Station would require a permit, as


well as monitoring of the system. Additionally, a pipeline would need to be constructed to


route the treated water to the nearest water body, most likely the Arkansas River. Not


included in the cost analysis are the capital cost of the pipeline, as well as land acquisition,


right of way and access rights, and maintenance and upkeep.


4.1.4.2 Auxiliary Boiler


There are no economic considerations that would preclude the use of low sulfur fuel (natural gas) in the


auxiliary boiler.


4.1.4.3 Emergency Diesel Generator


There are no economic considerations that would preclude the use of low sulfur fuel (ULSD) in the


emergency diesel generator.


4.1.4.4 DFP Booster Pump


There are no economic considerations that would preclude the use of low sulfur fuel (ULSD) in the DFP


booster pump.


4.2 SO2 BACT Emission Limitations Determination


4.2.1 Coal-Fired Steam Generator


Sunflower has determined that BACT for SO2 for the coal-fired steam generator is a two-tiered emission


limitation, in which the allowable emissions depend on the SO2 level at the inlet to the Dry FGD system.28


The BACT limits are:


 0.085 lb/MMBtu when scrubber inlet SO2 is equal to or greater than 0.9 lb/MMBtu,


28 In addition to this 30-day rolling average limit, BACT for SO2 includes a limit of 2,436 lb/hr on a 24-hour calendar-day basis including periods
of startup and shutdown.
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 0.060 lb/MMBtu when scrubber inlet SO2 is less than 0.9 lb/MMBtu,


 For each day in the thirty-day rolling average computation, the emission limitation shall be


established as the average of the applicable emission limitations, determined by the number


of operating hours in each tier (as determined by the scrubber inlet SO2 concentration in


lb/MMBtu).


Inlet concentration is defined as the SO2 concentration at the scrubber inlet as measured by an SO2


monitor.


4.2.1.1 Permit Data


Table 4-14 presents permitted SO2 emission limitations for Dry FGD and Wet FGD systems on PC type


power plants utilizing subbituminous or western coals and permitted since 2002. As shown in the Table


4-14, sources with Dry FGD and Wet FGD have similar emission limitations.


Table 4-14
Summary of SO2 Permit Limits for Recent Projects


Unit Location
SO2 limit


(lb/MMBtu)A
Status of
Project


Fuel / Source
design / size


Control
Technology


Plum Point Energy Unit 1 Osceola, AR 0.16 (3-hr rolling)
Permit


Aug 2003


PRB / PC /
665 MW


Dry FGD


KCP&L Hawthorn Unit 5A
Kansas City,


MO
0.12 Operating


PRB / PC /
570 MW


Dry FGD


Sand Sage (Holcomb 2) Holcomb, KS 0.12
Permit


Oct 2002


PRB / PC /
600 MW


Dry FGD


Whelan Energy Center
Unit 2


Hastings, NE 0.12
Permit


Mar 2004


PRB / PC /
220 MW


Dry FGD


Sandy Creek


LS Power
Riesel, TX


0.12 (30-day)


0.10 (12-month)


Permit


May 2006


PRB / PC /
800 MW


Dry FGD


Hardin Generating Station,
Rocky Mountain Power


Hardin, MT 0.11 Operating
PRB / PC /
116 MW


Dry FGD


MidAmerican Council
Bluffs, renamed Walter Scott
Energy Center, Unit 4


Council
Bluffs, IA


0.10 Operating
PRB / SCPC /


900 MW
Dry FGD


WPSC Weston 4
Rothschild,


WI


0.10 (30-day)


0.09 (12-month)
Operating


PRB / SCPC /
600 MW


Dry FGD


Comanche Unit 3 Pueblo, CO 0.10
Permit


Jul 2005


PRB / SCPC /
750 MW


Dry FGD


Big Cajun II, Unit 4
Pointe


Coupee
Parish, LA


0.10
Permit


Dec 2008


Bit or PRB / PC /
675 MW


Wet FGD


WyGen II Gillette, WY 0.10 Operating
PRB / PC /
100 MW


Dry FGD


Roundup Power Project Roundup, MT 0.10
Permit


Nov 2005


PRB / PC /
390 MW each (2)


Dry FGD


Spruce Unit 2


City Public Service


San Antonio
TX


0.10
Permit


Dec 2005


PRB / PC /
750 MW


Wet FGD
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Unit Location
SO2 limit


(lb/MMBtu)A
Status of
Project


Fuel / Source
design / size


Control
Technology


Southwest Station Unit 2
Springfield,


MO
0.095


Permit


Dec 2004


PRB / PC /
275 MW


Dry FGD


OPPD


Nebraska City Unit 2


Nebraska
City, NE


0.095 Operating
PRB / PC /
660 MW


Dry FGD


Intermountain Power Unit 3 Delta, UT 0.09
Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW
Wet FGD


WyGen III Gillette, WY 0.09 (12-month rolling)
Permit


Feb 2007


PRB / PC /
100 MW


Dry FGD


Big Stone II
Big Stone
City, SD


Net Out


1.4 lb/MWh


Permit


June 2009


PRB / SCPC /
600 MW


Wet FGD


AEC Norborne
Norborne,


MO


0.07 (S < 0.2%)
0.074 (0.2% < S < 0.4%)


0.08 (S > 0.40%)


Permit


Feb 2008


PRB / SCPC /
780 MW


Dry FGD


Dry Fork Station


Basin Electric
Gillette, WY 0.07 (12-month)


Permit


Oct 2007


PRB/ PC /
422 MW


Circ Dry
Scrubber


Hugo Unit 2


Western Farmers Electric
Coop


Hugo, OK 0.065
Permit


Jan 2007


PRB / SCPC /
750 MW


Wet FGD


LS Power


Longleaf
Hilton, GA


0.065 (S < 1 lb/MMBtu)
0.08 (1 < S < 1.25


lb/MMBtu)
0.105 (1.25 < S < 1.6


lb/MMBtu)


Permit


May 2007


Bit & PRB/ PC /
600 MW each (2)


Dry FGD


AEP/SWEPCO


John W. Turk
Fulton, AR


0.065 (S ≤ 0.45%)


0.08 (S > 0.45%)


Permit


Nov 2008


Sub Bit / USCPC /
600 MW


Dry FGD


Newmont TS Power Project Dunphy, NV


0.065 (S < 0.45%)


0.09 (S > 0.45%)


(24-hr)


Operating
PRB / PC /
200 MW


Dry FGD


Iatan Unit 2


KCP&L
Iatan, MO 0.06


Permit


Aug 2007


Sub bit / PC /
930 MW


Wet FGD


Desert Rock
Farmington,


NM
0.06 (24-hr block)


Permit


July 2008


Western Bit /
SCPC / 750 MW


each (2)
Wet FGD


Notes:
A. SO2 limits are 30-day rolling averages unless otherwise noted.


Projects in the draft permit or application stage generally support the same conclusions as do the issued


permits. The majority establish limitations of 0.06 lb/MMBtu or greater.29 However, as discussed above,


these projects are not finalized, and the emission limitations proposed in them should not be given as


much weight as those in final permits


29 Twin Oaks 3 (Application: 0.20), Limestone 3 (0.10), Toquop (0.06 on a 24-hr average), Plum Point 2 (Application: 0.10), Trailblazer (0.06),
Coleto Creek (0.06), and Cypress Creek (Application: 0.06: 12-month average), Consumers Bay County (0.06) and Plant Washington (0.069).
White Pine, Sutherland 4, Ely, Mid-Michigan, and Elk Run have now been cancelled.
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The emission limitations in the most recent permits fall into two groups, those with and without tiered


structures. The primary measure of the performance of FGD systems is the outlet (stack) SO2 emissions.


The use of a tiered limit introduces an important variation into the assessment of the required FGD system


performance. A lower removal with lower inlet is to be expected as a matter of the chemistry and physics


of the reactions taking place in the Dry FGD chamber. In simple terms, the less coming in, the harder it is


to capture. Conversely, as the inlet concentration rises, a higher percentage removal may be possible for


the same fundamental technology.


All the permit limitations listed in Table 4-14 that have a tiered structure have SO2 emission limitations of


0.065 lb/MMBtu in the lower (more restrictive) tier, except AEC Norborne at 0.07 lb/MMBtu. The


Desert Rock and Iatan 2 permits have a single 0.060 lb/MMBtu limitation. Both Desert Rock and Iatan 2


will use Wet FGD to control SO2 emissions.


The FGD operating data, presented below, do not demonstrate the achievability of the Desert Rock


limitation on a 24-hour average with an appropriate operating margin or “safety factor.” The evaluation


considers what is being achieved on a 30-day rolling average by the best performing sources and on a


24-hour block average for TS Newmont, a new unit that commenced operation in Spring 2008. The data


do not support operating with a safety margin below 0.06 lb/MMBtu on a 30-day average basis, much less


a 24-hour averaging period.


In determining the specific structure of BACT SO2 emission limitations for H2, Sunflower has considered


both the emission limitations in permits for other sources and site-specific considerations of fuel supply


for Holcomb Station. Project-specific tiered SO2 emission limitations for H2 are necessary due to unique


concerns about fuel flexibility and supply. Holcomb Station needs to preserve fuel flexibility for many


different reasons, including reliability, economic and environmental concerns.


Sunflower evaluated sources of information about the fuel supply available to Holcomb Station as well as


the design fuel specifications for H2. Sunflower began this evaluation by comparing its own data


regarding available western fuels with the Bechtel Fuel Specification and identifying all sources that


overlap with the fuels identified in that Specification, which is one of the criteria upon which the facility


will be designed. The “resulting fuel supply” includes the majority of PRB mines but excludes one


Wyoming mine (Wyodak) and three Montana mines (Bull Mountain, Absolaka and Rosebud), all of


which produce greater than 0.5 percent sulfur (1.23 lb/MMBtu) coal.30 Based on the possible fuel sulfur


range of the identified supplies, it is important to preserve the ability to use coal up to 1.23 lb/MMBtu


SO2 as previously noted in this permit application. Coal with a sulfur content of 0.7 to 0.8 lb SO2/MMBtu


may be the majority of the supply. However, the Project participants may procure coal as low as


0.5 lb SO2/MMBtu, as illustrated in the following Figure 4-2. Figure 4-2 illustrates the distribution of


coal supplies from mines in the Wyoming portion of the PRB, excluding coal with sulfur content above


1.25 lb/MMBtu produced during 2005. The data in Figure 4-2 indicate that PRB coal supplies that would


30 Although this analysis excludes certain PRB mines for the purpose of examining the distribution of SO2 content, use of coal from these mines
would not be specifically prohibited by the permit. Selective use of coal from these excluded PRB mines would be allowed, provided the permit
conditions are met (i.e., the maximum sulfur content is limited to 0.5% on an annual average basis and the pre-controlled emission rate is limited
to 1.23 lb SO2/MMBtu on an annual average basis).
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meet the lowest tier requirement (< 0.9 lb SO2/MMBtu) represent greater than 80 percent of the total


supply available to H2.


Sunflower also examined historical hourly inlet data at H1 to assess the tier break point. It is clear that if


fuel supply remains similar to recent history at H1, H2 will most frequently operate in the lower tier, i.e.,


with outlet emissions controlled to an emission limit of 0.060 lb/MMBtu.


Figure 4-2
Distribution of PRB Coals Less Than or Equal to 1.25 lb SO2/MMBtu


4.2.1.2 Operational Experience with Flue Gas Desulfurization Systems


A BACT emission limitation must represent sustainable, continually controlled emissions during the life


of the facility. Therefore, an evaluation of actual FGD control equipment performance is informative


when establishing an SO2 BACT emission limitation. The actual performance of an FGD system varies


significantly depending on such factors as lime or limestone reactivity, FGD inlet SO2 levels, slurry


chemistry, atomizer maintenance, and flue gas distribution. Failure to achieve established BACT


emission limitations subjects a source to penalties under the law. Therefore, it is important in the BACT


evaluation to consider whether or not reported low emission values can be sustained during normal


operating conditions for the proposed source. This is discussed in more detail below.


Sunflower evaluated SO2 CEMS data31 on sources equipped with FGD systems to determine whether they


might influence the SO2 BACT emission limitation determination for H2. The review focused on


operating coal-fired sources that are the best performers for SO2 emissions on an average annual basis.


Sunflower identified for further analysis eight emission sources, listed in Table 4-15, equipped with SO2


31 SO2 continuous emission monitoring data are reported quarterly to USEPA by every major coal-fired electric generating source. These data are
available to the marketplace through several database management companies. Sunflower acquired the data from the Ventyx Corporation for use
in this evaluation.
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control technology that achieved annual average emission rates of 0.10 lb/MMBtu or less.32 All but one


of these eight sources burn western coals; four burn Wyoming PRB coal; and three either burn a blend of


PRB or use western bituminous coal. The remaining source, Petersburg 1, uses eastern medium sulfur


bituminous coal. Five of the sources have four years of operation – 2004 thru 2008.


Table 4-15 presents a summary of the analysis of the SO2 30-day rolling averages computed for the eight


sources reviewed, and further identifies the mean, maximum, and standard deviation (σ) for each source.


The number of 30-day rolling averages computed is based upon the number of actual days in service for


which USEPA valid-data constraints are satisfied. Significantly, all of the sources evaluated, except


Pleasant Prairie 1 and TS Newmont, produce maximum 30-day rolling averages greater than the emission


limitation for H2.


Table 4-15
Summary of SO2 Data


Unit Analyzed Coal Type
Number of
Averages


Computed


30-Day Rolling Average (lb/MMBtu)


Mean Maximum
Standard


Deviation (σ)


Petersburg 1 E. Bituminous 1,368 0.046 0.079 0.011


Craig 1 Subbituminous 1,366 0.051 0.088 0.009


Hawthorn 5 Subbituminous 1,318 0.096 0.157 0.015


Pleasant Prairie 1 Subbituminous 598 0.018 0.026 0.003


Intermountain 1 W. Bituminous 1,349 0.061 0.096 0.015


Navajo 1 W. Bituminous 1,332 0.042 0.069 0.009


Walter Scott 4 Subbituminous 622 0.080 0.102 0.005


TS Newmont A Subbituminous 220 0.039 0.060 0.010


Notes:
A. TS Newmont commenced operation in 2008. Because of its limited operations, the data presented is for April 2008 through


December 2008.


Table 4-16 presents a summary of actual scrubber performance indices that Sunflower evaluated to assess


the achievability of its lower tier limitation of 0.060 lb/MMBtu on a 30-day rolling average basis. Except


for Pleasant Prairie 1 and Navajo 1, the corresponding upper operating levels33 are above the emission


limitation for H2. Of the eight units analyzed, Craig 1, Petersburg 1, TS Newmont, and Navajo 1 have


mean 30-day rolling average values that approximate the scrubber performance level that Sunflower


might target for H2 to achieve compliance with the emission limitation. Yet of these sources, only TS


Newmont operated continuously below the H2 emission limitation of 0.06 lb/MMBtu. As for the other


32 The further evaluation was performed by RMB Consultants, Inc. RMB acquired the electronic data reports for its evaluation directly from the
USEPA website. Complete results of RMB’s evaluation are found in Appendix M of this permit application.
33 For these purposes, the upper operating level is the sum of the mean plus the 99.5% confidence level (the mean plus 2.58σ) for the individual
unit in question. The upper operating level is not an emission limitation. Rather it is an indication as to an expected impact on the average SO2


operating level during conditions that arise from normal operations (e.g., SO2 monitor performance, changes in fuel sulfur levels, normal atomizer
maintenance, changes in lime supply reactivity, and occasional pluggage of slurry supply to the atomizers).
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sources, Craig 1 has 132 separate 30-day rolling average calculations that are higher than the Tier 1


permit condition for H2; Petersburg 1 has 112; and Navajo 1 experienced 27 such occurrences.


Table 4-16
SO2 Statistical Analysis – Operating Level Indicators


Unit Analyzed
Number of
Averages


Mean
Upper operating


range (lb/MMBtu)


Maximum 30-day
Rolling Average


(lb/MMBtu)


Number of days
> 0.060


(lb/MMBtu)


Petersburg 1 1,368 0.046 0.074 0.079 112


Craig 1 1,366 0.051 0.074 0.088 132


Hawthorn 5 1,318 0.096 0.135 0.157 --


Pleasant Prairie 1 598 0.018 0.026 0.026 --


Intermountain 1 1,349 0.061 0.100 0.096 --


Navajo 1 1,332 0.042 0.065 0.069 27


Walter Scott 4 622 0.080 0.093 0.102 --


TS Newmont 220 0.039 0.065 0.060 --


This review of the Craig 1 and Petersburg 1 data discloses that the circumstances that influence the higher


emissions, i.e., those above the H2 limit, were not individually severe but tended to be reflective of


indeterminate minor changes in Wet FGD scrubber performance. Navajo 1, on the other hand,


experienced a major event of less than 24 hours total duration that occurred over a 3-day period and


resulted in daily emission rates that correspond to essentially uncontrolled emissions of SO2 from the Wet


FGD. The effect of this single day event was a significant increase in the 30-day rolling average,


resulting in 27 successive 30-day rolling averages above 0.060 lb/MMBtu. Sunflower’s operating


experience confirms that the same effect related to 30-day averages can be experienced when Dry FGD


technology is deployed. While Sunflower has no experience operating Wet FGD systems, the


phenomenon discussed above clearly is independent of the type of FGD technology involved.


The limited data available for TS Newmont suggests the possible achievability of the emission limitation


of 0.06 lb/MMBtu on a 30-day rolling average basis, while the Pleasant Prairie 1 Wet FGD performance


suggests that an even lower emission limitation might be achievable. However, both of these units have


been operating for a relatively short period of time (less than two years). Neither has experienced a


scrubber operation disruption such as those that have been experienced at Navajo 1 and H1 and must be


expected to occur during normal operations over the life of the H2 facility.


Additionally, Sunflower evaluated the TS Newmont emissions data to assess whether the H2 emissions


limitations would be achievable on a 24-hour block basis with a new state-of-the-art scrubber.34 As


shown in Table 4-17, the limited TS Newmont data suggest that the emission limitation for H2 on a


34 This evaluation was performed by RMB Consultants, Inc. RMB acquired the electronic data reports for its evaluation directly from the USEPA
website. Complete results of RMB’s evaluation are found in Appendix M of this permit application. The TS Newmont BACT limitations, based
on a 24-hour rolling average, are 0.09 lb/MMBtu for coal with a sulfur content equal to or greater than 0.45 percent and 0.065 lb/MMBtu for coal
with sulfur content less than 0.45 percent.
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30-day rolling average basis would not be achievable on a 24-hour block basis. TS Newmont has had


43 days above 0.06 lb/MMBtu and six days above 0.085 lb/MMBtu, the 30-day rolling average tiered


emissions limitation for H2 for the coals to be fired. Comparing the TS Newmont 24-hour block average


and the 30-day rolling average illustrates the variability that can occur over the short-term, thus


confirming the appropriateness of the 30-day rolling averaging period for the H2 emission limitations.


Table 4-17
Summary of SO2 Short-Term Data


Unit Analyzed Coal Type
Number of
Averages


Computed


24-Hour Block Average (lb/MMBtu)


Mean Maximum
Standard


Deviation (σ)


TS Newmont Subbituminous 239 0.041 0.161 0.019


Permit limitations are established with the expectation that compliance can be achieved continuously


under reasonably foreseeable worst-case operation over the life of the facility.35 As the preceding


analysis of the emissions from the best performing SO2-controlled sources demonstrates, what is


achievable on the best day is not necessarily achievable — and indeed is not achievable — in the long


term. The operational experience of these best performing sources supports Sunflower’s determination of


the SO2 BACT limitations for H2 and illustrates the stringency of those limitations and the potential for


exceeding them even at the best performing sources.


4.2.1.3 Short-Term SO2 Emission Limits


A short-term (i.e., less than 30-day average) emission limitation would assure that the modeling


assumptions remain valid in light of Sunflower’s desire to retain operational and fuel flexibility for the


source. The air dispersion modeling already performed relating to the two units previously proposed and


which reflected emissions substantially greater than those projected for H2, demonstrated that the short-


term NAAQS and PSD Class II Increment for SO2 would not be exceeded as a result of this Project.


The modeled emission rates accounted for not only normal, steady-state operations but also assumed


normal and customary maintenance activities for facilities of the type proposed. The results of the


modeling indicate that there is a substantial amount of PSD Class II Increment remaining in the area


around Holcomb Station. In fact, even if the modeled emission rates were increased substantially,


compliance with the NAAQS and PSD Class II Increment would still be achieved. Under the model, at


no time did any of the activities at the facility cause or contribute to a modeled exceedance of the PSD


Class II Increment or NAAQS.


Modeling specific to H2 also includes expected maintenance activities. These are normal and customary


maintenance activities for facilities of the type proposed. The short-term NAAQS and PSD Class II


35 The Nevada BAPC in its response to USEPA Region 9 comments stated: “Environmental Appeals Board (EAB) decisions confirm that BACT
emission limits must be based on emission limits that can be achieved on a consistent basis. It is generally recognized that a permit emission
limit must be greater than a level than can be achieved occasionally to account for source operational variability, including varying coal quality,
long term performance of the plant and control sources, and measurement uncertainty.”
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Increment for SO2 will not be exceeded even during these activities. The 24-hour emission limitation


pertains to a “worst-case” operating scenario in which maintenance activities are performed on the unit


during a single 24-hour period. The calculation methodology, based on the upper tier BACT emission


limitation of 0.085 lb/MMBtu, is explained in greater detail in Part 5 of this application and is not


repeated here. Both USEPA and KDHE agreed with the calculations methodology and the results of the


calculation, and the air dispersion modeling demonstrates that the limitation will not result in an


exceedance of the NAAQS or PSD Class II Increment. The limitation calculated for H2 for this purpose


will be presented in Part 5 as 2,436 lb/hr on a 24-hour block average basis.


4.2.1.4 SO2 BACT During Startup and Shutdown


SO2 emissions during startup operations will be controlled by initially firing natural gas in the steam


generator until appropriate temperature criteria are established. Natural gas is the cleanest burning fossil


fuel and is appropriate for utilization during startup. Once the appropriate conditions are achieved, coal


will be introduced into the steam generator. The dry scrubber will be brought online shortly after


initiating coal firing, but will not be fully effective until the temperature at the fabric filter inlet is above


225˚F. Shutdown of the unit commences once the temperature at the fabric filter inlet falls below 225˚F.


Sunflower has followed the example of other recent permits, such as Prairie State, and determined that a


numeric limitation of 2,436 lb/hour is appropriate as BACT for startup and shutdown. Emissions during


startup and shutdown will be limited to an average of 2,436 lb/hr as determined by CEMS. This


limitation is consistent with the short-term limitation, which will apply at all times, including periods of


startup and shutdown.


SO2 emissions will be controlled by the use of the SO2 scrubber. For SO2 only, startup is defined as the


time period after coal fires are established and before the fabric filter inlet temperature is above 225˚F. In


no case will scrubber operations commence before the fabric filter is placed in service. For SO2 only,


shutdown is defined as the time period after scrubber inlet temperature decreases to 225˚F in the course of


removing the unit from service.


4.2.2 Auxiliary Boiler


The BACT emission limitation for SO2 for the auxiliary boiler is 0.6 lb/106 standard cubic feet of natural


gas. This limitation is consistent with the SO2 emission limitations in recently issued gas-fired auxiliary


boiler permits. This emission limitation is taken directly from AP-42 Section 1.4 (Natural Gas


Combustion, 7/98 Update).


4.2.3 Emergency Diesel Generator


Emission of SO2 from the emergency diesel generator is governed by the use of fuel complying with


USEPA’s ULSD specifications. By October 1, 2010 ULSD will be required for diesel engines. Because


RBLC and CARB permit lists do not specify SO2 emission limitations, Sunflower has determined that


SO2 BACT for the diesel engine is the use of ULSD.
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4.2.4 DFP Booster Pump


Emission of SO2 from the DFP Booster Pump is governed by the use of fuel complying with USEPA’s


ULSD specifications. By October 1, 2010 ULSD will be required for diesel engines. Because RBLC


and CARB permit lists do not specify SO2 emission limitations, Sunflower has determined that SO2


BACT for the diesel engine is the use of ULSD.
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Table 4-18
Summary of Top-Down BACT Analysis for SO2 Emissions from H2 Steam Generator


SO2 Control
Alternative (Ranked


by SO2 Rate)


SO2


Removal
Efficiency


(%)B


Emissions Economic Impacts Environmental Impacts


Emission
Rate


lb/MMBtu


Hourly
Emissions


lb/hr


Annual
Emissions


tpy


Emission
Reduction


tpy


Installed
Capital


Cost
$1,000


Annual
O&M
Cost


$1,000


Total
Annual


Cost
$1,000/yr


Average
Incremental
Cost $/ton


Incremental
Control


Cost $/ton


Toxic
Impact


(Yes/No)


Adverse
Environmental


Impact
(Yes/No)


Wet FGD / Fabric Filter 94 0.050 435 1,905 32,390 $184,825 $20,842 $45,681 $1,410 $11,164 No No


Dry FGD / Fabric Filter 93 0.060 522 2,286 32,009 $165,533 $19,181 $41,427 $1,294 $307 No No


Dry FGD / Fabric Filter 91 0.085 740 3,239 31,056 $164,912 $18,971 $41,134 $1,324 $1,324 No No


Baseline (Uncontrolled) 0.90 7,830 34,295


Notes:
A. Annual emissions are based on a capacity factor of 100%
B. SO2 removal efficiency compared to baseline emissions


Life, years: 20
Cost of Money (%): 7.0
Capital Recover Factor: 0.094
Property Taxes, Insurance: 0.04
O&M Levelization Factor: 1.00
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5.0 PARTICULATE MATTER


Coal-fired steam generator emissions include both filterable PM and CPM. Filterable PM is made up of


solid and liquid particles at stack conditions that can be captured on the filter of a stack test train. CPM is


that material that is in the vapor phase at stack conditions, but which quickly condenses upon cooling in


the ambient air to form PM after discharge from the stack (i.e., in the stack plume). CPM may include


H2SO4, a range of organic compounds, and ammonia (or possibly some ammonium compounds, though


those compounds will generally be solids at ambient temperature). To the extent that such CPM forms, it


can be expected to consist of fine particulates of less than 10 microns in size.


There are limited data available regarding probable emissions of CPM in low sulfur western


subbituminous coal fueled units utilizing SCR for NOX control. While some data have been collected in


recent years from new plants with control equipment like that proposed for H2, little of this stack test


information is available publicly. Sunflower has collected some of these data, which is discussed later in


this section. The interpretation of these data is difficult because available measurement techniques are


still under close scrutiny and development. Emission limitations for CPM are discussed later in this


section.


PM is also emitted from the other combustion processes on-site, i.e., the natural gas-fired auxiliary boiler,


the emergency diesel generator, and the DFP Booster Pump. Most PM emissions from natural gas


combustion sources are due to minute amounts of contaminants entrained in the fuel. AP-42 also


indicates that PM can form due to lack of combustion of some of the higher weight organic compounds in


the fuel stream, and may be an indication of poor combustion practices. A similar process can be


involved in PM emissions from diesel-fired sources due to fuel impurities and poor combustion practices.


Materials handling operations on-site, including coal, waste powder, powdered activated carbon, and lime


handling, as well as the cooling tower which removes excess heat from the overall electrical generation


process, are all sources of PM emissions. For the materials handling operations, PM emissions occur


when material is transferred from one point or process to another. Also, fugitive emissions may be


generated due to vehicular traffic on haul roads and wind erosion of the coal piles.


5.1 Selection of Control Technologies


Sunflower has selected a fabric filter as the appropriate control technology for control of filterable PM


emissions from the H2 steam generator. Fabric filters (FF) were chosen because they are the technology


that can achieve the highest degree of control of filterable PM emissions, have no adverse environmental,


economic, or energy impacts, and are a demonstrated technology on low sulfur western subbituminous


coal. For CPM, the Dry FGD and fabric filter are the technologies that provide the co-benefit of reducing


CPM and have no adverse environmental, economic, or energy impacts, and are a demonstrated


technology on low-sulfur western subbituminous coal.


For the auxiliary boiler, emergency diesel generator, and DFP Booster Pump, the use of clean fuels and


good combustion practices were chosen as the appropriate control technology. No other technology has
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the ability to minimize the emission of PM from these units as much as the use of clean fuels and the


implementation of good combustion practices.


For any of the material handling points that can be easily enclosed, baghouses were chosen as the


appropriate control technology. Baghouses have the highest control efficiencies (in excess of 99 percent)


of any PM control option and, per the “top-down” approach, were selected as the appropriate control


technology for the coal handling and transfer points. For the coal handling system, this will include the


emissions from the new Crusher Tower, Transfer House #4 and Transfer House #5. Additionally, for the


new conveyors (C-30A/B and C-31A/B), which will transfer coal from the new storage piles to the new


crusher tower, a baghouse will be installed to control emissions from the underground conveying


operations.


For the reserve coal storage pile, a chemical surfactant was chosen as the appropriate control technology


as it will be applied to form a crust on the pile, thereby eliminating fugitive PM emissions. For the active


storage pile, the best control option available is the use of the wet suppression in Transfer House #1 and


periodic rewetting of the pile through the application of water.


For all lime, waste powder, and PAC handling operations, the highest degree of control is through the use


of baghouses or bin vent filtration systems, and this was selected as the appropriate control technology for


each of these handling operations. The waste powder that is transferred to the on-site landfill will be


mixed in a pug mill with water to a concentration of approximately 25 percent by weight, thereby


eliminating the possibility of fugitive emissions from the material. For bottom ash handling, this material


is wet and coarse, contributing to high control efficiency. All haul roads on-site are paved with asphalt or


with bottom ash and will be watered on a scheduled frequency to maximize control of fugitive dust.


Paving and cleaning roads represents the highest level of fugitive emission control and is the appropriate


control technology for all but the landfill road. The road segment leading to the landfill is a traditional


unpaved road and will be watered on a scheduled basis to maximize the control of fugitive emissions.


For the cooling tower, drift eliminators are the best method to control PM emissions and were selected as


the appropriate control technology for particulate matter control.


5.1.1 Evaluation of Control Options


5.1.1.1 Coal-Fired Steam Generator


The technology identified to have the greatest potential to limit PM emissions from the steam generator is


fabric filters. Fabric filters are a mature technology that is available from a number of suppliers. In the


last 20 years, fabric filters have become widely accepted for PM emissions control on low sulfur coal-


fired steam generators. Western subbituminous coal has high ash resistivity, which makes PM collection


more difficult for an electrostatic precipitator (ESP) than for a fabric filter. The Multiclone/Venturi


scrubber arrangement is a multi-pollutant control system that does not address PM10 alone.36 As can be


seen in Table 4-22, the fabric filter is the top technology for control of PM. The majority of units


36 Those other pollutants will be controlled at H2 by technologies specific to those pollutants.
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identified in the technology review studies selected fabric filters as the appropriate control technology for


filterable PM control. The installation of SO2 control along with the fabric filter is the best method to


reduce CPM. The use of activated carbon injection for mercury control may also provide additional


capture of organic CPM.


A Wet FGD system may be less effective at PM control than a Dry FGD system. For example, carryover


from the Wet FGD absorber’s mist eliminator may contribute to increased PM emissions. In addition, the


Wet FGD process is less effective than a Dry FGD at the removal of SAM. In the Wet FGD process,


sulfuric acid vapor condenses at the scrubber inlet as a fine aerosol that is too small to be removed


efficiently by the wet scrubber. In a Dry FGD system, the flue gas temperature drops below the acid dew


point as the flue gas passes through the spray dryer. Condensed sulfuric acid aerosols are effectively


captured by the downstream fabric filter.


5.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the H2 steam generator is off-line to


provide steam and heat to essential systems or when returning a unit to service following an outage. As


such, annual operations will be limited to less than ten percent utilization. The most effective way of


controlling emissions of PM10 from the auxiliary boiler is to utilize fuels that have inherently low ash and


low sulfur contents and to observe good combustion practices. The auxiliary boiler will be fired solely by


natural gas, which is recognized as the cleanest burning fossil fuel.


Add-on controls are not practical, because the emission of PM from the auxiliary boiler is extremely


small and not technically and economically amenable to removal by standard control devices.


5.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


The most effective way of controlling emissions of PM from the diesel generator is to utilize fuels that


have inherently low ash and low sulfur contents and to observe good combustion practices. The


emergency diesel generator will utilize ULSD with a maximum sulfur content of 15 ppm. The emergency


diesel generator will be required to meet the USEPA Tier 2 non-road PM emission limitation of


0.15 g/HP-hr.
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Add-on controls are not practical, because the concentration of PM in emissions from the emergency


diesel engine is extremely small and not technically and economically amenable to removal by standard


control devices.


5.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire, at the plant. Operation of the DFP Booster Pump for maintenance checks


and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


The most effective way of controlling emissions of PM from the DFP Booster Pump is to utilize fuels that


have inherently low ash and low sulfur contents and to observe good combustion practices. The DFP


Booster Pump will utilize ULSD with a maximum sulfur content of 15 ppm. The DFP Booster Pump will


be required to meet the USEPA Tier 3 non-road PM emission limitation of 0.15 g/HP-hr.


Add-on controls are not practical, because the emission of PM from the DFP Booster Pump is extremely


small and not technically and economically amenable to removal by standard control devices.


5.1.1.5 Material Handling Operations


5.1.1.5.1 Coal Handling Operations


The coal handling equipment includes the railcar unloading system, junction houses (i.e., transfer towers),


coal unloading system to the storage pile, reclaim system, crusher tower, and tripper house equipment.


Many of the handling points will be enclosed. This allows for mechanical collection of the material and


subsequent removal from the exhaust gas stream. Baghouses have the highest control efficiencies of any


particulate matter control option. This includes Transfer House #1, the new Crusher Tower, Transfer


House #4, and Transfer House #5 / H2 tripper deck.


The coal handling system will be modified due to the proposed construction of H2. Many of the emission


controls currently used will be duplicated in the new equipment. Many transfer points are controlled


through the use of either water or a chemical surfactant that binds to PM and inhibits emissions. The


surfactant can be periodically re-activated by the application of water to the material. Water or chemical


surfactants are used when there are large sources involved that make the capturing of the PM by


mechanical devices infeasible or impossible. For some of the conveyor transfer operations, dust


suppression in the form of water or chemical surfactants (wet suppression) can be added to further reduce


PM emissions. The points at which these systems will be controlled include the following:
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 The tail end of conveyor BC-2, which will transfer coal from the existing Transfer House #1


to the existing stacker to deposit coal onto either the active pile for H1 or the active pile for


H2


 The transfer of coal from Conveyor C-30 to C-31 in the underground reclaim system for the


H2 active pile


 The transfer of coal through the new Crusher Tower and new Transfer Tower #437


5.1.1.5.2 Lime Handling Operations


Lime will used as a reagent in the Dry FGD system. Lime handling, storage and preparation equipment


will be needed to supply lime to the Dry FGD system. PM emissions from lime unloading and storage


and preparation equipment for the H2 Dry FGD system can be easily controlled through baghouses or bin


vent filters, yielding the highest level of emission control. The system is totally enclosed; and the lime is


pneumatically offloaded from the delivery trucks and stored in silos, thus allowing for all emissions to be


controlled in baghouses or bin vent filters.


5.1.1.5.3 Waste Powder Handling Operations


Fly ash collected in the air heater and economizer hoppers, and the waste powder collected in the H2


baghouse hoppers will be conveyed either to the by-product recycle bin for reuse in the FGD system, or to


the FGD waste powder storage silo. The waste powder will be conveyed from hoppers to the silo through


totally enclosed processes. Baghouses or bin vent filters offer the highest level of control and as such, no


further controls were examined for the transfer operations.


Waste powder in the new storage silo will be conditioned in a new pug mill and loaded into open bed


trucks for transport to an offsite landfill. The pug mill will add water to a concentration of approximately


25 percent by weight, thereby eliminating the possibility of fugitive emissions from the material.


Enclosing this process and venting the emissions to a baghouse is not a practical option, because the


amount of water vapor in the air due to the pug mill operations could lead to bag blinding in a relatively


short amount of time. As such, a baghouse control of this process was eliminated as a technology option.


5.1.1.5.4 Bottom Ash Handling Operations


Bottom ash from the H2 steam generator will be removed via a drag chain and deposited on a concrete


pad near the unit’s steam generator house. While the material will be deposited outdoors, it is a wet


product, and the potential emissions from such a pile are minimal. The material is also very coarse and


combined with the wet process, results in an inherently high control efficiency. Further enclosure of the


pile and the application of additional water or surfactant would provide minimal, if any, additional


control, and were therefore eliminated from further consideration.


37 The exception is Transfer House #5 and the H2 tripper deck. Due to logistical and operational factors, wet suppression is not a viable option
for the system at this point. However, the point is totally enclosed and all emissions are vented to the new dust collector to be installed on the H2
tripper deck. This dust collector will control all PM emissions on the tripper deck.
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5.1.1.5.5 PAC Handling Operations


PAC will be injected into the flue gas upstream of the baghouse to control mercury emissions from H2.


PAC handling and storage equipment will be needed to supply PAC to the flue gas stream. PM emissions


from PAC unloading and storage can be easily controlled through baghouses or bin vent filters, yielding


the highest level of emission control. The system will be totally enclosed; and the PAC will be


pneumatically offloaded from the delivery trucks and stored in silos, thus allowing for all emissions to be


controlled in baghouses or bin vent filters.


5.1.1.6 Haul Roads


With the exception of a segment of road on the on-site landfill, all roads on-site are paved using asphalt or


bottom ash from the steam generator and are cleaned on a regular basis. Once the bottom ash is combined


with water, it creates a concrete-like material that, when dry, is a non-porous surface that is extremely


durable. The material is able to stand up very well to the heavy truck traffic and, like concrete, does not


re-liquefy when water is applied to it. This makes it possible for the roads to be cleaned and watered


regularly. While paving all roads on-site with concrete was considered, due to the relatively large


expense and relatively small gain in increased fugitive control, it was eliminated from further


consideration. Additionally, regardless of the paving material (asphalt, concrete, or bottom ash mixture),


the haul roads are subject to industrial vehicle traffic and the material is subject to substantial stress and


pressure. The roads need to be repaired more frequently than a normal paved commercial road. As such,


since the bottom ash mixture has remarkably durable properties, is low dusting, and is readily available,


utilization of this material for the haul roads makes not only the best economic sense for the Project, but


also the most environmental sense.


Paving and cleaning roads generally represents the highest level of fugitive emission control. However, it


is not possible to pave the entire portion of the final road segment on the landfill, because the road ends in


the landfill itself. This road resembles more of a traditional unpaved road, with the only options for dust


control being to apply water or a chemical surfactant.


5.1.1.7 Coal Storage Piles


For the coal storage piles, control of fugitive emissions is accomplished by limiting the amount of


material that can be entrained in the air by natural processes (wind). To achieve this goal, several options


are available. Water can be applied to the storage piles to cause small particles that could be picked up by


ambient winds to agglomerate onto larger particles and thereby reduce the amount of material available


for entrainment. Chemical surfactants work in the same manner, and use a chemical interaction to bond


particles together to prevent re-entrainment. This creates a “crust” on the pile and, so long as the crust


remains undisturbed, it virtually eliminates fugitive PM emissions. A third option is to cover the coal pile


with some sort of overburden (soil) that prevents the silt in the coal from being entrained in the air. A


final option is to completely enclose the storage pile in a building, often referred to as a coal dome. As


this building deflects all winds and prevents any entrainment of PM, it represented the maximum degree


of fugitive PM reduction.
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In reviewing the control options available for the new coal storage pile, the first technology examined was


a coal dome. While this technology affords the maximum degree of emissions reduction, there are several


problems that exist that eliminate this from further consideration. First, the coal dome must be vented to


allow for air circulation. This is not only for worker safety, but also to prevent fires. Western low-sulfur


coal is highly flammable when sitting in a pile, and enclosing it greatly increases the risk of fire.


Sprinkler systems must be installed in the dome and the pile actively maintained to minimize the risk of


fire. Also, the sheer size of the dome is cost prohibitive. The active and reserve storage piles will cover


an area of almost 30 acres. The immense size of such a building, combined with the complexities of


ventilation and fire suppression, eliminated a coal dome from consideration as a control technology for


the coal storage piles.


The next option reviewed is to cover the pile with overburden to eliminate fugitive emissions. This


process in and of itself causes fugitive emissions, as soil must be brought in to cover the entire pile. Once


the soil is laid down, vegetation must be introduced to prevent the soil itself from generating fugitive


emissions. Additionally, an overburden cover is only applicable for the reserve storage pile area. The


active pile requires frequent use, and it is not practical to implement such a control strategy. While an


overburden system may provide good fugitive control, it was eliminated from control technology


consideration due to the large amount of soil that would be required to cover the reserve storage pile, as


well as the maintenance that would be needed to tend to the vegetation on top of the pile.


Applying a chemical surfactant to the pile was the next level of control examined. For the reserve pile,


this is a highly cost effective and low maintenance solution. There will be little or no vehicular traffic on


the new storage pile for H2, so once the chemical surfactant is applied and a crust forms, there is little to


no possibility of fugitive dust emission from the reserve pile. Vehicular traffic would only be present on


the reserve pile in case an emergency condition with the new stacker/reclaim system arose and the system


was no longer functioning. As the system will undergo maintenance when not in use, there are no


anticipated outages of the stacker/reclaim system, and only in cases when the new equipment


malfunctioned would it be necessary to use vehicles on the reserve storage pile. In those cases, water


could be applied, as needed, to control any emissions generated by vehicular traffic. Once the


stacker/reclaim system is repaired, the chemical surfactant is reapplied and once again, the fugitive


emissions are eliminated.


For the active storage pile, again the coal dome and overburden options are not viable and were


eliminated. A chemical surfactant that would form a crust is also not a viable option, because the material


in the pile is disturbed regularly by the stacker/reclaim system. Wet suppression of some type would


provide the greatest level of control for this source. Wet suppression is applied to the coal in Transfer


House #1 and is carried over through the conveyor system to the active storage pile. This provides some


measure of particulate control, and adding additional water to the pile can increase the control.


5.1.1.8 Cooling Tower


PM emissions occur from the cooling towers as a result of the total solids (suspended and dissolved


metals and minerals) in the water being entrained in the air stream. These droplets of water (containing


PM) are known as drift. While most of the drift is deposited in or near the towers, some of it can exit
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through the top of the towers and enter the air as PM. The most efficient way to remove drift from


cooling towers is by installing drift eliminators. Drift eliminators are designed to remove as many


droplets as feasible before the air stream and entrained PM leave the cooling towers.


5.1.2 Environmental Considerations


5.1.2.1 Coal-Fired Steam Generator


There are no environmental issues that would preclude the use of a Dry FGD and fabric filter on H2.


5.1.2.2 Auxiliary Boiler


There are no environmental issues that would preclude the use of low ash, low sulfur fuels, and good


combustion practices for the auxiliary boiler.


5.1.2.3 Emergency Diesel Generator


There are no environmental issues that would preclude the use of low ash, low sulfur fuels, and good


combustion practices for the emergency diesel generator.


5.1.2.4 DFP Booster Pump


There are no environmental issues that would preclude the use of low ash, low sulfur fuels, and good


combustion practices for the DFP Booster Pump.


5.1.2.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


There are no environmental issues that would preclude the use of baghouses or wet suppression systems


on the coal handling operations associated with H2. There are no environmental issues that would


preclude the use of baghouses or bin vent filters on the lime handling, waste powder handling, or PAC


handling operations associated with H2. Additionally, there are no environmental issues associated with


the conditioning of the waste powder with water in the pug mill. There are no environmental issues


associated with the wet bottom ash operations for H2.


5.1.2.6 Haul Roads


There are no environmental issues that would preclude the use of conditioned bottom ash as a paving


material for the new haul roads associated with H2. Additionally, there are no environmental issues


associated with the cleaning and watering operations necessary to maintain these roads.


5.1.2.7 Coal Storage Piles


There are no environmental issues that would preclude the use of a chemical surfactant on the reserve


storage pile for H2 or for the wet suppression of the active pile for H2.


5.1.2.8 Cooling Tower


There are no environmental issues that would preclude the use of drift eliminators on the cooling tower


for H2.
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5.1.3 Energy Considerations


5.1.3.1 Coal-Fired Steam Generator


There are no energy issues that would preclude the use of a Dry FGD and fabric filter on H2.


5.1.3.2 Auxiliary Boiler


There are no energy issues that would preclude the use of low ash, low sulfur fuels, and good combustion


practices for the auxiliary boiler.


5.1.3.3 Emergency Diesel Generator


There are no energy issues that would preclude the use of low ash, low sulfur fuels, and good combustion


practices for the emergency diesel generator.


5.1.3.4 DFP Booster Pump


There are no energy issues that would preclude the use of low ash, low sulfur fuels, and good combustion


practices for the DFP Booster Pump.


5.1.3.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


There are no energy issues that would preclude the use of baghouses or wet suppression systems on the


coal handling operations associated with H2. There are no energy issues that would preclude the use of


baghouses or bin vent filters on the lime handling, waste powder handling, or PAC handling operations


associated with H2. For the waste powder handling operations associated with H2, there are no energy


issues that would preclude the conditioning of the waste powder with water in the pug mill. There are no


energy issues associated with the wet bottom ash operations for H2.


5.1.3.6 Haul Roads


There are no energy issues that would preclude the use of conditioned bottom ash as a paving material for


the new haul roads associated with H2. Additionally, there are no energy issues associated with the


cleaning and watering operations necessary to maintain these roads.


5.1.3.7 Coal Storage Piles


There are no energy issues that would preclude the use of a chemical surfactant on the reserve storage pile


for H2 or for the wet suppression of the active pile for H2.


5.1.3.8 Cooling Tower


There are no energy issues that would preclude the use of drift eliminators on the cooling tower for H2.


5.1.4 Economic Considerations


5.1.4.1 Coal-Fired Steam Generator


An economic evaluation was performed to evaluate the impact of installing a fabric filter system on the


steam generator. The results of this evaluation are summarized in Table 4-22. The average annual cost is


estimated to be $12.2 million per year, which equates to an average cost-effectiveness value of $52 per


ton removed. An economic evaluation was performed to evaluate the impact of installing an ESP system
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on the steam generator. The results of this evaluation are summarized in Table 4-22. The average annual


cost is estimated to be $11.1 million per year, which equates to an average cost-effectiveness value of


$47 per ton removed. The cost of installing a Dry FGD is discussed in Section 4.1.4.1.


5.1.4.2 Auxiliary Boiler


There are no technically feasible technology options for post-combustion PM reductions from the natural


gas-fired auxiliary boiler, and the top technology option was selected. Therefore, an economic evaluation


of technology options is not required.


5.1.4.3 Emergency Diesel Generator


There are no technically feasible technology options for post-combustion PM reductions from the


emergency diesel generator, and the top technology option was selected. Therefore, an economic


evaluation of technology options is not required.


5.1.4.4 DFP Booster Pump


There are no technically feasible technology options for post-combustion PM reductions from the DFP


Booster Pump, and the top technology option was selected. Therefore, an economic evaluation of


technology options is not required.


5.1.4.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


As the highest level of technologically feasible controls was selected for the coal, lime, waste powder,


bottom ash, and PAC material handling operations, an economic analysis was not required for any of


these operations.


5.1.4.6 Haul Roads


As the highest level of technologically feasible controls was selected for the haul roads, an economic


analysis was not required.


5.1.4.7 Coal Storage Piles


As the highest level of technologically feasible controls was selected for the coal storage piles, an


economic analysis was not required.


5.1.4.8 Cooling Tower


As the highest level of control was selected for the cooling towers, an economic analysis was not


required.


5.2 PM BACT Emission Limitations Determination


This section discusses the determination of BACT for PM during normal operation of the various H2


systems. For each system, especially the systems associated with the steam generator, control during


start-up, shutdown, and malfunction must also be considered.







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 4.0 – Control Technology Analysis 4-67 Print Date: 6/29/2010


For coal-fired units, emission tests cannot be conducted with any degree of reliability during startup and


shutdown events. A requirement for good air pollution control practices provides practical enforceability


as well as an adequate basis to pursue enforcement for improper operation or maintenance. The use of


work practices standards are particularly appropriate for sources not equipped with any CEMS or where a


particular pollutant is not monitored by CEMS. Good work practices will be employed during startup,


shutdown, and malfunction periods to minimize PM emissions.


The remainder of this section discusses BACT during normal operation. For systems such as the fabric


filter for the steam generator, the specific conditions defining normal operation are discussed and defined.


5.2.1 Coal-Fired Steam Generator


5.2.1.1 Filterable PM


In the Sand Sage H2 permit amendment; KDHE established a BACT filterable PM emission limitation of


0.015 lb/MMBtu. Sunflower is not aware of any operating information that would suggest that this


limitation is not also appropriate for H2. Table 4-19 provides a summary of recent permits that include a


limitation for filterable PM. Sunflower has identified 26 permits with filterable PM limits (separate from


filterable PM10). Of those identified, the majority have established limitations at or above


0.015 lb/MMBtu. Ten have a lower limitation, but two have been cancelled. These recently issued


permits suggest that lower emission rates for filterable PM may be achievable on a consistent basis.


However, while the majority of PM will be PM10, there is a fraction that is greater than 10 microns.


Therefore, the limitation for filterable PM should allow for slightly higher PM emissions than PM10.


Based on data from H1, Sunflower believes that retaining a limit of 0.015 lb/MMBtu for filterable PM is


appropriate.


Sunflower has identified four active similar projects that have draft permits or applications that include


distinct limits for filterable PM.38 Only one of these projects has a draft permit with filterable PM


emission limits less than 0.015 lb/MMBtu. In considering draft permits and similar information, it is


important to keep in mind that emission limitations should not be considered as final until such time as a


permit is actually issued and therefore should not be relied upon heavily in establishing BACT emission


limitations.


Table 4-19
Summary of Filterable PM Permit Limits for Recent Projects


Unit Location
PM limit


(lb/MMBtu)
Status of Project


Fuel / Source Design
/ Size


Control
Technology


Indec Energy Services of Otsego Allegan Co., MI 0.03
Permit


Mar 1993
778 MMBtu/hr FF


OUC Stanton Unit 2 Orlando, FL 0.02
Permit


Dec 1991
Bit / PC / 468 MW ESP


38 Twin Oaks 3 (Application: 0.035), Toquop (0.01), Plum Point 2 (Application: 0.015), Coleto Creek (0.012). White Pine, Ely, Sutherland 4,
Mid-Michigan, and Elk Run have been cancelled.
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Unit Location
PM limit


(lb/MMBtu)
Status of Project


Fuel / Source Design
/ Size


Control
Technology


Two Elk Generation Partners,
Limited Partnership


Campbell Co.,
WY


0.02
Permit


Feb 1998
PC / 250 MW FF


Encoal Corporation – Encoal
North Rochelle Facility


Campbell Co.,
WY


0.02
Permit


Oct 1997
PRB / PC / 240 MW FF


Chambers Cogeneration Limited
Partnership


Carneys Point,
NJ


0.018
Permit


Dec 1990


Coal / PC /
1,389 MMBtu/hr


each (2)
FF


Keystone Cogeneration Systems,
Inc.


Gloucester Co.,
NJ


0.018
Permit


Sept 1991


Bit / PC /
2,116 MMBtu/hr


FF


Sand Sage (Holcomb 2) Holcomb, KS 0.015
Permit


Oct 2002
PRB / PC / 600 MW FF


Santee Cooper Cross Units 3 & 4 Pineville, SC


0.015


(30-day
rolling)


Operating
Bit + pet coke / PC /


660 MW each (2)
ESP


Prairie State Marissa, IL
0.015


(3-hr block)


Permit


Jan 2005


Illinois #6/ PC /
750 MW each (2)


ESP, Wet
ESP


Sandy Creek LS Power Riesel, TX 0.015
Permit


May 2006
PRB / PC / 800 MW FF


Iatan Unit 2 KCP&L Iatan, MO
0.015


(3-hr rolling)


Permit


Aug 2007


Sub Bit / PC /
930 MW


FF


Duke Cliffside Cliffside, NC 0.015
Permit


Mar 2009
Bit / SCPC / 800 MW


FF, Wet
ESP


Santee Cooper Pee Dee Kingsburg, SC
0.015


(3-hr rolling)


Permit


Mar 2009


Bit / SCPC / 600 MW
each (2)


FF


Trimble Co Unit 2 Bedford, KY
0.015


(3-hr rolling)


Permit


Feb 2008
Bit / SCPC / 750 MW


FF, Dry
ESP, Wet


ESP


Springerville Units 3 & 4 –Tucson
Electric


Springerville,
AZ


0.015


(3-hr)


Permit


Jul 2006


(Unit 3 Operating)


PRB / PC / 440 MW
each (2)


FF


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.015


(BACT)


Permit


Dec 2008


Bit or PRB / PC /
675 MW


FF


Comanche Unit 3 Pueblo, CO 0.013
Permit


Jul 2005


PRB / SCPC /
750 MW


FF


Intermountain Power Unit 3 Delta, UT 0.013
Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW
FF


AEC Norborne Norborne , MO
0.013


(3-hr rolling)


Permit


Feb 2008


PRB / SCPC /
780 MW


FF


AEP/SWEPCO John W. Turk Fulton, AR
0.012


(3-hr)


Permit


Nov 2008


Sub Bit / USCPC /
600 MW


FF


Hardin Generating Station, Rocky
Mountain Power


Hardin, MT 0.012 Operating PRB / PC / 116 MW FF


Newmont TS Power Project Dunphy, NV
0.012


(24-hr rolling)
Operating PRB / PC / 200 MW FF
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Unit Location
PM limit


(lb/MMBtu)
Status of Project


Fuel / Source Design
/ Size


Control
Technology


Dry Fork Station Basin Electric Gillette, WY 0.012
Permit


Oct 2007
PRB/ PC / 422 MW FF


Dallman Unit 4


City of Springfield
Springfield, IL


0.010


(3-hr block)
Operating Bit/ PC/ 250 MW


FF, Wet
ESP


LS Power Longleaf Hilton, GA


0.012


(3-hr)
(BACT)


Permit


May 2007


Bit & PRB/ PC /
600 MW each (2)


FF


Desert Rock Farmington, NM
0.01


(24-hr block)


Permit


Jul 2008


Western Bit / SCPC /
750 MW each (2)


FF


5.2.1.2 Filterable PM10


Sunflower has determined that the BACT emission limitation for filterable PM10 for the steam generator


is 0.012 lb/MMBtu. Sunflower believes this is a consistently achievable “filterable” PM10 emission limit,


and it is the lowest emission limitation of those established in recently issued permits for western low-


sulfur coal-fired units equipped with Dry FGD.


Sunflower has examined the emission limitations in permits for sources similar to H2. Table 4-20


identifies 31 comparable steam generators for filterable PM10, the control technology for each, and the


associated BACT limitations. All of the projects listed in Table 4-20 have filterable PM10 emission


limitations at or above the BACT limitation determined for the H2 steam generator.


Sunflower has identified seven projects that have active draft permits or applications with filterable PM10


emission limitations.39 Only one of these projects has a filterable emission PM10 limitation less than


0.012 lb/MMBtu. In considering draft permit and similar information, it is important to keep in mind that


emission limits should not be considered as final until such time as a permit is actually issued and


therefore should not be relied upon heavily in establishing BACT.


Table 4-20
Summary of Filterable PM10 Permit Limits for Recent Projects


Unit Location
PM10 limit


(lb/MMBtu)A Status of Project
Fuel / Source Design


/ Size
Control


Technology


Santee Cooper Cross 1 Pineville, SC 0.023
Permit


Nov 1990
1,700 MMBtu/hr ESP


Prairie Energy Corn Belt Energy Elkhart, IL 0.02
Permit


Dec 2002


Illinois coal / PC /
91 MW


ESP


Mecklenburg Cogeneration
Limited Partnership


Mecklenburg
Co., VA


0.018
Permit


May 1990


Bit / PC /
834.5 MMBtu/hr


each (4)
FF


39 Twin Oaks 3 (Application: 0.015), Limestone 3 (0.012), Plum Point 2 (Application: 0.012), Trailblazer (0.012), Cypress Creek
(Application: 0.012), Consumers Bay County (0.011) and Plant Washington (0.012). White Pine, Sutherland 4, Ely, Mid-Michigan, and Elk Run
have been cancelled. Limestone, White Pine and Twin Oaks propose 0.015 lb/MMBtu. Trailblazer, Coleto Creek, Plant Washington, Plum Point
II, Mid Michigan, Elk Run and Cypress Creek propose 0.012 lb/MMBtu.
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Unit Location
PM10 limit


(lb/MMBtu)A Status of Project
Fuel / Source Design


/ Size
Control


Technology


Hadson Power 13 VA 0.018
Permit


Aug 1990
Coal Cyclone, FF


Roanoke Valley Project Halifax Co., NC 0.018
Permit


Jan 1991


Coal / PC /
1,700 MMBtu/hr


FF


Old Dominion Electric
Cooperative


Halifax Co., VA 0.018
Permit


Apr 1991
Bit / 4,085 MMBtu/hr FF


South Carolina Electric And Gas
Company


Orangeburg Co.,
SC


0.018
Permit


Jul 1992


Bit / PC / 385 MW
each (3 units)


FF


Roanoke Valley Project II Halifax Co., NC 0.018
Permit


Dec 1992


Coal / PC /
517 MMBtu/hr


FF


SEI Birchwood, Inc VA 0.018
Permit


Aug 1993


Coal/ PC /
2,200 MMBtu/hr


FF


Sand Sage (Holcomb 2) Holcomb, KS 0.015
Permit


Oct 2002
PRB / PC / 600 MW FF


Mon Valley Energy LP Green Co., PA 0.015
Permit


Aug 1995
Bit / PC / 80 MW FF


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.015


Permit


Dec 2008


Bit or PRB / PC /
675 MW


FF


Sandy Creek LS Power Riesel, TX 0.015
Permit


May 2006
PRB / PC / 800 MW FF


Hugo Unit 2 Western Farmers
Electric Coop


Hugo, OK 0.015
Permit


Jan 2007


PRB / SCPC /
750 MW


FF


Oak Grove Oak Grove, TX 0.015
Permit


Jun 2007


Lignite / PC /
860 MW each (2)


FF


Iatan Unit 2 KCP&L Iatan, MO
0.014


(3-hr rolling)


Permit


Aug 2007


Sub Bit / PC /
930 MW


FF


Seminole Unit 3 Palatka, FL 0.013
Permit


Sep 2008


Bit + Pet Coke blend
/ SCPC / 750 MW


ESP, Wet
ESP


AMP-Ohio AMPGS Meigs Co., OH
0.012


(3-hr)


Permit


Oct 2009


Bit Or PRB / PC /
480 MW each (2)


FF, Wet
ESP


Hardin Generating Station, Rocky
Mountain Power


Hardin, MT 0.012 Operating PRB / PC / 116 MW FF


Comanche Unit 3 Pueblo, CO 0.012
Permit


Jul 2005


PRB / SCPC /
750 MW


FF


WyGen II Gillette, WY 0.012 Operating PRB/ PC / 100 MW FF


Roundup Power Project Roundup, MT 0.012
Permit


Nov 2005


PRB / PC / 390 MW
each (2)


FF


Intermountain Power Unit 3 Delta, UT 0.012
Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW
FF


Big Stone II
Big Stone City,


SD
0.012


Permit


Jun 2009


PRB / SCPC /
600 MW


FF


Duke Cliffside Cliffside, NC 0.012
Permit


Mar 2009
Bit / SCPC / 800 MW


FF, Wet
ESP
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Unit Location
PM10 limit


(lb/MMBtu)A Status of Project
Fuel / Source Design


/ Size
Control


Technology


Santee Cooper Pee Dee Kingsburg, SC
0.012


(3-hr)


Permit


Mar 2009


Bit / SCPC / 600 MW
each (2)


FF


Newmont TS Power Project Dunphy, NV
0.012


(24-hr rolling)
Operating PRB / PC / 200 MW FF


AEC Norborne Norborne , MO
0.012


(3-hr rolling)


Permit


Feb 2008


PRB / SCPC /
780 MW


FF


AEP/SWEPCO John W. Turk Fulton, AR
0.012


(3-hr)


Permit


Nov 2008


Sub Bit / USCPC /
600 MW


FF


Dry Fork Station Basin Electric Gillette, WY 0.012
Permit


Oct 2007
PRB/ PC / 422 MW FF


WyGen III Gillette, WY 0.012
Permit


Feb 2007
PRB / PC / 100 MW FF


Based upon the issued permit information, Sunflower has determined that the BACT emission limitation


for filterable PM10 for the H2 steam generator is 0.012 lb/MMBtu. This emission limit corresponds to the


best permitted and operating sources and uses the best available control technology (fabric filters) to limit


filterable PM10 emissions.


5.2.1.3 Total PM10


Sunflower has determined the BACT emission limitation for total PM10 (filterable plus condensable) for


the steam generator to be 0.018 lb/MMBtu. Little is known about how equipment-specific differences


may affect CPM emissions, given the known issues with the test method. As noted above, the recent


permits (for units not yet in commercial operation) do not provide evidence that the Total PM10 emission


limitations contained in those permits are actually operationally feasible.


It is essential to select an emission limitation that is consistently achievable and for which compliance can


be accurately determined. For total PM10, this is quite difficult due to the uncertainty in quantifying CPM


emissions. The range of recently permitted units with total PM (filterable plus condensable) emission


limits varies widely, further underscoring the lack of experience regarding the components of total PM10.


The imposition of enforceable limitations on total PM10 is a recent phenomenon, which appears to have


begun in about 1999 (some older permits had monitoring requirements, but not emission limitations).


Some recent PSD permits include limitations on total PM10, including both filterable PM10 and CPM. As


a result, there is limited experience with compliance with these requirements. Testing performed at H1


suggests that depending on the emission measurement techniques, some of emission limitations for total


PM10 included in recent permits will be unachievable.


Methods for measuring CPM emissions involve collecting samples at the stack and utilizing devices that


are intended to simulate the cooling of stack gases to ambient temperature. CPM has been difficult to


quantify from coal-fired steam generators. USEPA Method 202, identified by regulators as the method to







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 4.0 – Control Technology Analysis 4-72 Print Date: 6/29/2010


be used to quantify CPM, has the potential to overestimate emissions of this pollutant.40 Some stack test


results indicate relatively high amounts of CPM while others, including those performed at H1, indicate


little is present. A more significant issue as it relates to H2 in particular is the PRB fuel source, for which


very little data exists to indicate the expected levels of CPM emissions. Further, there is little information


available as to the constituents of the condensed material captured by the test method. While some


portion of the CPM indicated by the test method could potentially form in the plume downstream of the


stack exit, it is likely that much of it is test method artifact. This potential for generation of CPM in the


test methodology is recognized by USEPA and other regulatory agencies.


The discussion above is provided in part as prelude to consideration of the emission limitations for total


PM10 adopted for other generating units. Table 4-21 summarizes the limits for such units, including those


with air pollution control systems similar to that proposed for H2 (Dry FGD and fabric filter, with


Activated Carbon Injection [ACI]) as well as generating units using other types of air pollution control


systems. No issued permit for a PC unit has a total PM10 emission limitation less than 0.018 lb/MMBtu.


Of eight active draft permits or permit applications with total PM10 limitations, all have an emission


limitation at or above 0.018 lb/MMBtu.41 This evidence supports the conclusion that the proposed


emission limitation of 0.018 lb/MMBtu is BACT for total PM10.


Table 4-21
Summary of Total PM10 Permit Limits for Recent Projects


Unit Location
PM10 limit


(lb/MMBtu)
Status of Project


Fuel / Source Design
/ Size


Control
Technology


Newmont TS Power Project Dunphy, NV
0.176 (SIP


Limit)


Permit


May 2005
PRB / PC / 200 MW FF


Springerville Units 3 & 4 –
Tucson Electric


Springerville, AZ
0.055


(3-hr)


Permit


Jul 2006


(Unit 3 Operating)


PRB / PC / 440 MW
each (2)


FF


Oak Grove Oak Grove, TX 0.04
Permit


Jun 2007


Lignite / PC /
860 MW each (2)


FF


Sandy Creek


LS Power
Riesel, TX 0.04


Permit


May 2006
PRB / PC / 800 MW FF


Prairie State Marissa, IL
0.035


(3-hr block)


Permit


Jan 2005


Illinois #6 / PC /
750 MW each (2)


ESP, Wet
ESP


Big Stone II
Big Stone City,


SD
0.03


Permit


Jun 2009


PRB / SCPC /
600 MW


FF


LS Power


Long leaf
Hilton, GA


0.030


(3-hr)


Permit


May 2007


Bit & PRB/ PC / 600
MW each (2)


FF


40 For example, Sunflower recently commissioned laboratory testing of Method 202 using a specially formulated prepared pure gas mixture
(USEPA protocol gas) that simulates PRB coal flue gas (80.7% N2, 6.075% O2, 13.27% CO2, 50.11 ppm SO2). If the method performed as
intended, no sulfate would have been detected. The test showed that approximately 10% of the SO2 was converted to sulfate. In relation to
determining CPM, this amounts to quite a large error.
41 Twin Oaks 3 (Application: 0.035), Limestone 3 (0.025), Toquop (0.03), Trailblazer (0.030), Coleto Creek (0.032), Cypress Creek
(Application: 0.03), Consumers Bay County (0.024) and Plant Washington (0.018). White Pine, Sutherland 4, Ely, Mid-Michigan, and Elk Run
have been cancelled.
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Unit Location
PM10 limit


(lb/MMBtu)
Status of Project


Fuel / Source Design
/ Size


Control
Technology


Hugo Unit 2 Western
Farmers Electric Coop


Hugo, OK 0.025
Permit


Jan 2007


PRB / SCPC /
750 MW


FF


AMP-Ohio AMPGS Meigs Co., OH
0.024


(3-hr)


Permit


Oct 2009


Bit Or PRB / PC /
480 MW each (2)


FF, Wet ESP


AEP/SWEPCO John W.
Turk


Fulton, AR
0.025


(3-hr)


Permit


Nov 2008


Sub Bit / USCPC /
600 MW


FF


Iatan Unit 2 KCP&L Iatan, MO


0.0244


(30-day
rolling)


Permit


Aug 2007


Sub Bit / PC /
930 MW


FF


Hardin Generating Station,
Rocky Mountain Power


Hardin, MT 0.024 Operating PRB / PC / 116 MW FF


Spruce Unit 2 City Public
Service


San Antonio TX 0.022
Permit


Dec 2005
PRB / PC / 750 MW FF


Dallman Unit 4


City of Springfield
Springfield, IL


0.020


(3-hr block)
Operating Bit. / PC/ 250 MW FF, Wet ESP


Comanche Unit 3 Pueblo, CO 0.02
Permit


Jul 2005


PRB / SCPC /
750 MW


FF


Desert Rock Farmington, NM
0.02


(3-hr block)


Permit


Jul 2008


Western Bit / SCPC /
750 MW each (2)


FF


WPSC Weston 4 Rothschild, WI 0.018 Operating
PRB / SCPC /


600 MW
FF


Plum Point Energy Unit 1 Osceola, AR 0.018
Permit


Aug 2003
PRB / PC / 665 MW FF


Sand Sage (Holcomb 2) Holcomb, KS 0.018
Permit


Oct 2002
PRB / PC / 600 MW FF


Santee Cooper Cross
Units 3 & 4


Pineville, SC 0.018 Operating
Bit + pet coke / PC /


660 MW each (2)
ESP


Whelan Energy Center
Unit 2


Hastings, NE
0.018


(3-hr)


Permit


Mar 2004
PRB / PC / 220 MW FF


Southwest Station Unit 2 Springfield, MO 0.018
Permit


Dec 2004
PRB / PC / 275 MW FF


Oak Creek / Elm Road Oak Creek, WI 0.018
Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


FF, Wet ESP


Longview Power Maidsville, WV
0.018


(6-hr rolling)


Permit


Mar 2004


Bit / SCPC /
750 MW


FF


OPPD Nebraska City Unit 2
Nebraska City,


NE
0.018 Operating PRB / PC / 660 MW FF


Duke Cliffside Cliffside, NC 0.018
Permit


Mar 2009
Bit / SCPC / 800 MW FF, Wet ESP


Santee Cooper Pee Dee Kingsburg, SC
0.018


(3-hr)


Permit


Mar 2009


Bit / SCPC / 600 MW
each (2)


FF


AEC Norborne Norborne , MO
0.018


(3-hr rolling)


Permit


Feb 2008


PRB / SCPC /
780 MW


FF


Trimble Co Unit 2 Bedford, KY 0.018
Permit


Feb 2008
Bit / SCPC / 750 MW


FF, Dry
ESP, Wet


ESP
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Sunflower also has examined stack test data for total PM10 for those plants using PRB coal for which


these data are available. The results for these tests are presented in Figure 4-3. The results of these tests


(bearing in mind the substantial uncertainty about the reliability of current test methods) suggest that a


limitation of 0.018 lb/MMBtu is at the lower end of the attainable range and indeed might not be possible


to attain consistently with current control methods and equipment.


Figure 4-3
Stack Test Results for Total PM for Sample Plants (lb/MMBtu)


ID Plant Unit Test Method Pollutant


A Hardin Generating Station 1 Modified Method 5 Total PM10


B Newmont Generating Station 1 Method 5B / 202 Total PM


C Walter Scott Energy Center 4 Method 5 / 202 Total PM


D Weston Power Plant 4 Method 5B / DDIM Total PM


E Weston Power Plant 4 Method 201A / DDIM Total PM10


F Hawthorn Generating Station 5A Method 5 / 202 Total PM


G Hawthorn Generating Station 5A Method 5 / 202 Total PM


Due to the limited test data and the uncertainties associated with the CPM test method, a total PM10


BACT for H2 of 0.018 lb/MMBtu may not be achievable. To address these concerns, a contingency


limitation of 0.025 lb/MMBtu is proposed that will be in effect if the initial performance test demonstrates


that an emissions limitation of 0.018 lb/MMBtu is not consistently achievable. This interim limitation


would remain in effect until the permit is revised to incorporate a new total PM10 BACT limitation for H2


that will be based on additional testing conducted within 12 months of filing the report for the initial
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performance testing. In no case will the final total PM10 BACT limitation exceed the contingency


limitation of 0.025 lb/MMBtu.


Examples of similar BACT limitation determinations that are subject to later revisions include total or


filterable PM10 limits for CWLP Dallman Unit 4 and Hardin and NOX limits for Hawthorn 5A, Whelan


Energy Center (Whelan), and Nebraska City. Dallman 4 establishes BACT initially as 0.035 lb/MMBtu42


for total PM10 but allows for a lower limit as low as 0.018 lb/MMBtu to be determined later. Dallman 4


system testing was completed November 2009; but the PM demonstration is by permit to be spread out


over a period of up to three years. Therefore, a final limitation has yet to be determined. Hardin


established an initial BACT limitation of 0.012 lb/MMBtu, with an 18 month test period during which


time the limit is 0.015 lb lb/MMBtu, and allowed for the final limit to be increased above


0.012 lb/MMBtu. The Hardin filterable PM10 limitation of 0.012 lb/MMBtu was confirmed in a final


permit modification October 23, 2007. In this same modification, MDEQ incorporated requirements for a


mercury demonstration and optimization period. As a result, a final BACT limit for mercury was


established for Hardin in a final permit July 16, 2009. Multiple permits have established a NOX BACT


limitation with a provision for an optimization period with an interim higher limit during the optimization


period. PSD permits established optimization periods of 36, 18 and 18 months, respectively, for


Hawthorn 5A, Whelan, and Nebraska City during which time a higher limitation applied. Thus, there is


substantial precedent for structuring a two-step permit condition for H2.


5.2.1.4 PM10 BACT During Startup and Shutdown


For coal-fired units, emission tests cannot be conducted with any degree of reliability during startup and


shutdown events. A requirement for good air pollution control practices provides practical enforceability


as well as an adequate basis to pursue enforcement for improper operation or maintenance. The use of


work practices standards are particularly appropriate for sources not equipped with any CEMS or where a


particular pollutant is not monitored by CEMS. Continuous emissions monitoring systems do not exist


for measuring total PM10. Sunflower will use good air pollution control practices to minimize PM


emissions during startup and shutdown of the steam generator. These practices will apply to the Dry


FGD and fabric filter and will include the use of natural gas as an ignition fuel and the placement in


service and removal from service of the Dry FGD and fabric filter in accordance with the manufacturers’


recommendations consistent with long-term sustainable operation of the steam generator, the Dry FGD,


and the fabric filter.


5.2.2 Auxiliary Boiler


For the auxiliary boiler, the BACT PM limitations were determined to be best represented by establishing


a total PM10 limit. Sunflower has determined the BACT emission limitation for PM10 for the auxiliary


boiler to be 7.6 lb/106 standard cubic feet of natural gas. This emission limitation is taken directly from


AP-42 Section 1.4 (Natural Gas Combustion, 7/98 Update) and is consistent with the PM10 emission


limitations in recently issued gas-fired auxiliary boiler permits.


42 Subsequent to the BACT determination, a voluntary reduction in the limitation to 0.020 lb/MMBtu was agreed to in a settlement.
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5.2.3 Emergency Diesel Generator


For the emergency diesel generator, the BACT PM limitations were determined to be best represented by


establishing a total PM10 limit. The BACT emission limitation for PM10 is the NSPS Subpart IIII


limitation promulgated on July 11, 2006, which is a PM emission limitation of 0.15 g/HP-hr. All PM is


assumed to be PM10. Subpart IIII states that owners and operators of 2007 model year and later


emergency stationary CI ICE with a displacement of less than 30 liters per cylinder that are not fire pump


engines must comply with the emission standards for new non-road CI engines, for the same model year


and maximum engine power for their 2007 model year and later emergency stationary CI ICE. Currently


this emission standard is Tier 2, with a PM10 emission limitation of 0.15 g/HP-hr. According to USEPA,


the NSPS Subpart IIII standards require all new, stationary CI ICE to use the best demonstrated system of


continuous emission reduction, considering costs, non-air quality health, environmental, and energy


impacts.


5.2.4 DFP Booster Pump


For the DFP Booster Pump, the BACT PM limitations were determined to be best represented by


establishing a total PM10 limit. The BACT emission limitation for PM10 is the NSPS Subpart IIII


limitation promulgated on July 11, 2006 which is a PM emission limitation of 0.15 g/HP-hr. All PM is


assumed to be PM10. Subpart IIII states that owners and operators of fire pump engines with a


displacement of less than 30 liters per cylinder must comply with emission standards in Subpart IIII. For


the fire pump engine planned for H2 (350 HP), the emission standard is Tier 3, with a PM emission


limitation of 0.15 g/HP-hr. According to USEPA, the NSPS Subpart IIII standards require all new,


stationary CI ICE to use the best demonstrated system of continuous emission reduction, considering


costs, non-air quality health, environmental, and energy impacts.


5.2.5 Material Handling Operations


For all the material handling operations, the BACT PM limitations were determined to be best represented


by establishing a filterable PM10 limitation.


5.2.5.1 Coal Handling Equipment


Baghouses have the highest control efficiencies of any PM control option and, according to the “top-


down” approach no further analysis is necessary for the coal handling and transfer points. This will


include the emissions from Transfer House #1, the new Crusher Tower, Transfer House #4, and Transfer


House #5 / H2 tripper deck, and emission limitations from the baghouses will be based on an outlet grain


loading of 0.005 grains per dry standard cubic foot (gr/dscf). A review of the projected emission rates


from each emission unit and any associated flow rates indicates that H2 emission rates will be at the


levels of other comparable permits, as indicated in Table E-19 in Appendix E.


For those systems with wet suppression, the practice of spraying water and a wetting surfactant onto the


materials will depress the amounts of dust generated, but it is impractical to measure the effect of these


sprays. Thus, a best work practice of applying wet suppression to these transfer points while in operation


was chosen as BACT.
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5.2.5.2 Lime Handling Equipment


Lime is used as a reagent in the Dry FGD system proposed as SO2 control technology for H2. Lime


handling, storage, and preparation equipment will be needed to supply the lime to the FGD system. PM


emissions from lime unloading operations into the H2 FGD system will be controlled through baghouses


or bin vent filters, yielding the highest level of emission control. The system is totally enclosed, and the


lime is pneumatically offloaded from the delivery trucks, thus allowing for all emissions to be controlled


in the baghouses or bin vent filters. No further analysis is necessary for the lime unloading systems. An


emission limitation of 0.005 gr/dscf was determined to be BACT for these operations. This corresponds


to current industry standards for the best controlled similar operations. A review of the projected


emission rates from each emission unit and any associated flow rates indicates that H2 emission rates will


be at the levels of other comparable permits, as indicated in Table E-19 in Appendix E.


5.2.5.3 Waste Powder Handling Equipment


Fly ash collected in the air heater and economizer hoppers and the waste powder collected in the H2


baghouse hoppers will be conveyed either to the by-product recycle bin for reuse in the unit’s FGD


system, or to the unit’s FGD waste powder storage silo. The waste powder will be conveyed from


hoppers to the silo, and baghouses or bin vent filters will be used to control emissions at each transfer


point. Baghouses or bin vent filters offer the highest level of control, and no further analysis is necessary


for the waste powder transfer points. An emission limit of 0.005 gr/dscf was determined to be BACT for


these operations. This corresponds to current industry standards for the best controlled similar operations.


A review of the projected emission rates from each emission unit and any associated flow rates indicates


that H2 emission rates will be at the levels of other comparable permits, as indicated in Table E-19 in


Appendix E.


Waste powder in the new storage silo will be conditioned in a new pug mill and loaded into open bed


trucks for transport to an onsite landfill. Water will be mixed with the waste powder in the pug mill to a


concentration of approximately 25 percent by weight, thereby reducing the fugitive emissions generated


by loading the material onto trucks for subsequent disposal. As it is impractical to measure these fugitive


emissions, a best work practice of applying wet suppression for this operation was chosen as BACT


5.2.5.4 Bottom Ash Handling


Bottom ash will be removed from the steam generator via a submerged drag chain conveyor and


deposited wet onto an outdoor concrete pad near the base of the steam generator to drain excess water.


The wetted, very coarse material is then transferred onto trucks for disposal onsite or sale into commerce.


The potential fugitive emissions from such a pile are essentially nonexistent because of the moisture


content. Measurement of these fugitive emissions is not practical. Therefore, a best work practice of


handling the material while wet was chosen as BACT.


5.2.5.5 PAC Handling


PAC is injected into the flue gas upstream of the fabric filter to control mercury emissions from H2. PAC


handling and storage equipment will be needed to supply PAC to the flue gas stream. PM emissions from


PAC unloading and storage can be easily controlled through baghouses or bin vent filters, yielding the
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highest level of emission control. The system is totally enclosed, and the PAC is pneumatically offloaded


from the delivery trucks and stored in silos, thus allowing for all emissions to be controlled by baghouses


or bin vent filters. An emission limitation of 0.005 gr/dscf was determined to be BACT for these


operations. This corresponds to current industry standards for the best controlled similar operations. A


review of the projected emission rates from each emission unit and any associated flow rates indicates


that H2 emission rates will be at the levels of other comparable permits, as indicated in Table E-19 in


Appendix E.


5.2.6 Haul Roads


All new roads that will be created for H2 will be paved with the bottom ash material and cleaned


regularly. Paving and cleaning roads represents the highest level of fugitive emission control. The final


road segment on the landfill will be watered for control of fugitive emissions on a scheduled basis.


Measuring fugitive emissions on haul roads is not practical, and a best work practice of maintaining and


watering the roads on a regular basis was chosen as BACT. For the unpaved haul road, a best practice of


the application of wet suppression on a documented basis was determined to be BACT. This is consistent


with the provisions of other comparable permits, as indicated in Table E-20 in Appendix E.


5.2.7 Coal Storage Piles


For the new reserve coal storage piles for H1 and H2, a chemical surfactant will be applied to the piles to


reduce fugitive emissions. While control efficiency is difficult to determine, Sunflower will utilize best


management practices to maintain the chemical “crust” and reduce fugitive PM emissions. For the new


active storage pile for H2, the best control option available for H2 is the use of the wet suppression in


Transfer House #1 and periodic rewetting of the pile through the application of water. Sunflower will


utilize best management practices to reduce emissions from the active pile through the application of


water. These practices represent BACT for the coal storage piles, and no further analysis is necessary.


This is consistent with the provisions of other comparable permits, as indicated in Table E-20 in


Appendix E. Sunflower will follow all fugitive dust control practices and procedures specified in Subpart


Y of the NSPS.


5.2.8 Cooling Tower


Drift eliminators are available with different control potentials. A drift elimination of 0.005 percent


(99.995 percent removal) is standard on many projects. After reviewing various materials and design


types, a drift elimination of 0.0005 percent (99.9995 percent removal) was chosen as the control


technology. This is consistent with the provisions of other comparable permits, as indicated in


Table E-21 in Appendix E.


Sunflower has considered the use of a calculated emission limitation based on cooling tower flow rate and


total dissolved solids (TDS) content as a means of determining compliance with the PM emission


limitation for the cooling tower. This method has been employed in other permits. Based on the expected


flow rate and the allowable TDS concentration and the design efficiency of the drift eliminator, the


emission limitation for the cooling tower would be 6.83 lb/hour. Sunflower has determined a BACT PM


emissions limitation of 6.83 lb/hour for the cooling tower. The method of demonstrating compliance will
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be best work practices (i.e., maintenance of the drift eliminators as well as the entire cooling tower


system) and limiting the TDS content of the cooling water to less than or equal to 9,000 ppm.


Emission testing of cooling systems as a rule is not the required method for determination of compliance


with PM emissions from cooling towers. Testing of cooling tower emissions is impractical and not an


appropriate means of verifying compliance. The methods and limits established by Sunflower are


appropriate and consistent with the decisions and practices in the industry. Because the cooling water


flow for a large base load unit is constant, monitoring TDS is the best indicator of PM emissions from the


cooling tower.
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Table 4-22
Summary of Top-Down BACT Analysis for PM10 Emissions from H2 Steam Generator


PM10 Control
Alternative
(Ranked by
PM10 Rate)


PM10


Removal
Efficiency


(%)B


Emissions Economic Impacts Environmental Impacts


Emission
Rate


lb/MMBtu


Hourly
Emission
Lbs/Hr


Annual
Emission
Tons/yrA


Emission
Reduction


Tons/yr


Installed


Capital


Cost


$1,000


Annual
O & M


Cost
$1,000


Total
Annual


Cost
$1000/yr


Average
Control


Cost
$/ton


Incremental
Control


Cost $/ton


Toxic
Impact


(Yes/No)


Adverse
Environmental


Impact
(Yes/No)


Fabric Filter 99.81 0.012 104 457 234,047 $62,274 $3,846 $12,215 $52 $9,781 No No


ESP 99.76 0.015 131 572 233,933 $66,160 $2,206 $11,097 $47 $47 No No


Baseline
(Uncontrolled)


6.154 53,540 234,504


Notes:
A. Annual emissions are based on capacity factor of 100%
B. PM10 removal efficiency compared to the baseline emissions


Life, years: 20
Cost of Money, %: 7.0
Capital Recovery Factor: 0.094
Property Taxes, Insurance: 0.04
O &M Levelization Factor: 1.00
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6.0 PARTICULATE MATTER LESS THAN 2.5 MICRONS (PM2.5)


PM2.5 is a NSR regulated pollutant by virtue of the NAAQS promulgated by USEPA in 1997.


Contemporaneously with promulgating the PM2.5 NAAQS, USEPA issued a policy authorizing the use of


PM10 as a surrogate for PM2.5 in PSD permitting.43 USEPA has reiterated that policy over the years and


explicitly adopted it in the 2008 PM2.5 NSR Implementation Rule (Surrogate Rule).44 In the Surrogate


Rule, States with State Implementation Plan (SIP)-approved programs (which includes Kansas) were


authorized to continue using PM10 as a surrogate for PM2.5 until their SIPs are updated to incorporate


PM2.5 requirements, which they have three years to do.45 KDHE has not revised its regulations to address


PM2.5 and continues to rely on its current USEPA-approved SIP to process PSD permit applications,


including using PM10 as a surrogate for PM2.5. Because there are still substantial technical issues and a


lack of data regarding PM2.5, it remains reasonable (as well as lawful) to continue the use of PM10 as a


surrogate for PM2.5 in connection with H2 in this permit application. However, despite the technical


limitations in doing so, Sunflower has elected to carry out a BACT analysis for direct PM2.5 emissions.46


PM2.5 is formed during the combustion processes in the form of direct or indirect emissions. PM2.5


emissions are also generated in the materials handling operations.


Direct PM2.5 includes both filterable PM2.5 and CPM. Filterable PM2.5 emissions can be created by


materials handling operations (i.e., coal, waste powder, bottom ash, lime handling, and PAC), the cooling


tower, vehicular traffic on haul roads, and wind erosion of coal piles. For the combustion units, filterable


PM2.5 is made up of solid and liquid particles at stack conditions which have an aerodynamic diameter of


less than 2.5 microns can be captured on the filter of a stack test train. CPM is material that is in the


vapor phase at stack conditions, but which quickly condenses upon cooling in the ambient air to form


PM2.5 after discharge from the stack (i.e., in the stack plume). CPM may include H2SO4, a range of


organic compounds, and ammonia (or possibly some ammonium compounds, though those compounds


will generally be solids at ambient temperature). To the extent that such CPM forms, it can be expected


to consist almost exclusively of PM2.5. Sunflower has limited test data for H1 (using USEPA’s proposed


test methods) that can be used to inform the H2 analyses.


Indirect PM2.5 is formed in the atmosphere from emissions of other precursor pollutants. The four


primary precursors of PM2.5 identified by USEPA in the Surrogate Rule47 are SO2, NOX, VOC, and


43 Memorandum from John Seitz, Director, USEPA Office of Air Quality Planning & Standards (Oct. 27, 1997) (Interim Implementation of New
Source Review Requirements for PM2.5). In the Seitz memo, USEPA identified monitoring (lack of ambient monitoring stations for PM2.5),
emissions estimates (lack of data or emissions factors), and modeling limitations (no comprehensive model that includes precursors) as the three
technical difficulties.
44 “Implementation of the New Source Review (NSR) Program for Particulate Matter Less Than 2.5 Micrometers (PM2.5),” 73 Fed. Reg. 28321
(May 16, 2008). USEPA has subsequently stayed portions of the rule relating to the use of the surrogate policy in delegated states. 74 Fed. Reg.
26098 (June 1, 2009). The agency has not taken any such action with respect to the use of the surrogate policy by SIP-approved states.
45 USEPA Headquarters recently purported to impose new conditions on the use of PM10 as a surrogate by way of its response to a petition to
object to a Title V permit. In re Louisville Gas & Electric, Pet. No. IV-2008-3 (Adm’r, Aug. 12, 2009) (“Trimble Order”). According to USEPA
in the Trimble Order, before PM10 can be used as a surrogate for PM2.5, there must be a case-specific demonstration that it is reasonable to do so.
46 “Direct PM2.5 emissions” means PM emitted by the steam generator that can be quantified by analysis under USEPA Reference Method
OTM27/OTM28; it excludes artifacts of SO2 as produced by the test method.
47 “Implementation of the New Source Review (NSR) Program for Particulate Matter Less Than 2.5 Micrometers (PM2.5).” FR 73 28321
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ammonia. The Surrogate Rule specified that VOCs and ammonia are not regulated as precursors unless a


State demonstrates that they are significant contributors to the formation of PM2.5 for some area in the


State. Kansas has not taken this step. While this PM2.5 BACT analysis considers only direct PM2.5


emissions, other sections of this Part 5.0 address three of the precursor pollutants (SO2, NOX, and VOC),


including controls and emission limitations consistent with BACT requirements.


USEPA recognized in the Surrogate Rule that CPM emissions exist almost entirely in the 2.5 micron size


range or smaller.48 Consequently, it is reasonable to assume that the condensable portion of total PM10


emissions from H2 will closely approximate the condensable portion of total PM2.5 emissions. So the


difference between the total PM10 BACT analysis above and this total PM2.5 BACT analysis merely


concerns the amount of filterable PM10 versus filterable PM2.5. Therefore, this PM2.5 BACT analysis uses


the PM10 analysis as the starting point and proceeds as follows:


1. Determine whether there are any available technologies that could be used to limit PM2.5


emissions not already considered in the PM10 analysis;


2. Determine the level of PM2.5 emissions control that can be achieved by the available control
technologies, if possible;


3. If not possible, use the PM10 level of control as a default; and


4. If possible, determine an achievable PM2.5 emission rate based on the most cost-effective
control technology within the limitations of the test methods and the available emissions data.


There is very limited data available regarding probable emissions of PM2.5 from coal-fired steam


generators. Indeed, there is currently no promulgated USEPA reference method for measuring PM2.5.


While some testing firms have started to utilize Other Test Method (OTM) 27 and OTM 28, few data are


publicly available. This BACT analysis, then, is based on a review of limited number of PM2.5 BACT


analyses conducted for coal-fired facilities,49 review of limited test data from H1, and engineering


judgment. Emission limitations for CPM are discussed later in this section.


6.1 Selection of Control Technologies


Section 5.1 of this Part describes the identification, screening and ranking of PM control technologies for


H2. The results of this analysis are equally applicable for PM2.5 control technologies. Sunflower has


selected a fabric filter as the appropriate control technology for control of filterable PM2.5 emissions from


the H2 steam generator. Fabric filters were chosen because they are the technology that can achieve the


highest degree of control of filterable PM2.5 emissions, have no adverse environmental, economic, or


energy impacts, and are a demonstrated effective technology for western low-sulfur coal use. The BACT


emissions limitations for SAM and VOC will minimize CPM, which is included in total PM2.5.


For the auxiliary boiler, emergency diesel generator, and DFP Booster Pump, the use of clean fuels and


good combustion practices was chosen as the appropriate control technology. No other technology has


the ability to minimize the emission of PM2.5 from these units as much as those do.


48 FR 73 28334
49 Some of these PM2.5 BACT analyses are based on PC steam generator technology as for H2, and others are based on CFB boiler technology.
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For any of the material handling points that can be easily enclosed, baghouses or bin vent filters were


chosen as the appropriate control technology. Baghouses or bin vent filters have the highest control


efficiencies of any PM control option and, according to the “top-down” approach, are selected as the


appropriate control technology for the enclosed material handling and transfer points. Additionally, dust


suppression in the form of water or chemical surfactants (wet suppression) will be installed at various


points in the coal and waste powder handling systems and coal storage piles.50


All haul roads on-site are paved with asphalt or with bottom ash, and they are watered regularly. Paving


and watering the roads represent the highest level of fugitive emission control and is the appropriate


control technology for all but the landfill road. The final road segment leading to the landfill is a


traditional unpaved road and will be watered regularly to control fugitive emissions.


For the cooling tower, drift eliminators are the best method to control PM2.5 emissions and were selected


as the appropriate control technology for particulate matter control.


6.1.1 Evaluation of Control Options


6.1.1.1 Coal-Fired Steam Generator


The technology identified to have the greatest potential to limit filterable PM2.5 emissions from H2 is the


fabric filter. A fabric filter is a mature technology that is available from a number of suppliers. In the last


20 years, fabric filters have become widely accepted for PM control on low-sulfur coal-fired steam


generators. Western subbituminous coal has high ash resistivity, which makes PM collection more


difficult in an ESP than with a fabric filter. As discussed above, the fabric filter is the top technology for


control of filterable PM. When considering filterable PM2.5, the advantage of fabric filters versus ESPs or


wet Venturi scrubbers becomes more pronounced. The removal efficiencies of filterable PM for both


ESPs and wet Venturi scrubbers decrease substantially for submicron size ranges, while the filterable PM


removal efficiencies of fabric filters are much more uniform and effective over the particle size range.


Certain pollution control equipment directed at other pollutants also helps to minimize CPM. The two


primary contributors to CPM formation are SAM and organics. The SAM and VOC BACT analysis


above identified the best technologies to prevent formation of CPM.


6.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the steam generator is off-line to provide


steam and heat to essential systems or when returning a unit to service following an outage. As such,


annual operations will be limited (less than ten percent utilization annually). The most effective way of


controlling emissions of PM2.5 from the auxiliary boiler generator is to utilize fuels that have inherently


low sulfur contents and to observe good combustion practices.


The auxiliary boiler will be fired solely by natural gas, which is recognized as the cleanest burning fossil


fuel. Add-on PM controls are not practical, because the emission of PM2.5 from the gas-fired auxiliary


50 See Section 5.2.7 for additional details concerning the use of wet suppression for fugitive dust control.
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boiler is extremely small and not technically and economically amenable to removal by standard post-


combustion control devices.


6.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


The most effective way of controlling emissions of PM2.5 from the diesel generator is to utilize fuels that


have inherently low ash and low sulfur contents and to observe good combustion practices. The


emergency diesel generator will utilize ULSD with a maximum sulfur content of 15 ppm. The emergency


diesel generator will be required to meet the USEPA Tier 2 non-road PM emission limit of 0.15 g/HP-hr.


Add-on controls are not practical, because the emission of PM2.5 from the emergency diesel engine is


extremely small and not technically and economically amenable to removal by standard control devices.


6.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire, at the plant. Operation of the DFP Booster Pump for maintenance checks


and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


The most effective way of controlling emissions of PM2.5 from the DFP Booster Pump is to utilize fuels


that have inherently low ash and low sulfur contents and to observe good combustion practices. The DFP


Booster Pump will utilize ULSD with a maximum sulfur content of 15 ppm. The DFP Booster Pump will


be required to meet the USEPA Tier 3 non-road particulate matter emission limit of 0.15 g/HP-hr.
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Add-on controls are not practical, because the emission of PM2.5 from the DFP Booster Pump is


extremely small and not technically and economically amenable to removal by standard control devices.


6.1.1.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


The material handling operations will result in filterable PM2.5 emissions but not CPM emissions. The


control technologies that were considered in the PM BACT evaluation for material handling operations


are also applicable for filterable PM2.5 emission control. Given that the top level of control that can be


effectively applied to material handling operations is determined to be BACT for PM, this level of control


also represents BACT for filterable PM2.5 emissions from these sources. Section 5.1.1.5 provides a


discussion of these material handling operations and PM control technologies, which include enclosures,


baghouses, bin vent filters, and water or chemical surfactants (wet suppression).


6.1.1.6 Haul Roads


Vehicle operation on facility haul roads will result in filterable PM2.5 emissions but not CPM emissions.


The control technologies that were considered in the PM BACT evaluation for haul roads are also


applicable for filterable PM2.5 emission control. Given that the top level of control that can be effectively


applied to control fugitive PM emissions from the haul roads is determined to be BACT, this level of


control also represents BACT for filterable PM2.5 emissions from these sources.


6.1.1.7 Coal Storage Piles


For the coal storage piles, control of fugitive emissions is accomplished by limiting the amount of


material that can be entrained in the air by natural processes (wind). To achieve this goal, several options


were considered in the PM BACT analysis and are also applicable for filterable PM2.5 control. These


options are described in more detail in Section 5.1.1.7 and include the use of surfactants, wet suppression,


and best management practices.


6.1.1.8 Cooling Tower


PM emissions occur from the cooling tower as a result of the total solids (suspended and dissolved metals


and minerals) in the water being entrained in the air stream. These droplets of water (containing PM) are


known as drift. While the majority of the drift is deposited in or near the towers, some of it can exit


through the top of the towers and enter the air as filterable PM2.5. The most efficient way to remove drift


from cooling towers is by installing drift eliminators. Drift eliminators are designed to remove as many


droplets as feasible before the air stream and entrained PM leave the cooling towers and are BACT for


filterable PM2.5.


6.1.2 Environmental Considerations


6.1.2.1 Coal-Fired Steam Generator


There are no environmental issues that would preclude the use of a Dry FGD and fabric filter on the


steam generator.
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6.1.2.2 Auxiliary Boiler


There are no environmental issues that would preclude the use of low ash and low sulfur fuels and good


combustion practices for the auxiliary boiler.


6.1.2.3 Emergency Diesel Generator


There are no environmental issues that would preclude the use of low ash and low sulfur fuels and good


combustion practices for the emergency diesel generator.


6.1.2.4 DFP Booster Pump


There are no environmental issues that would preclude the use of low ash and low sulfur fuels and good


combustion practices for the DFP Booster Pump.


6.1.2.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


There are no environmental issues that would preclude the use of baghouses or wet suppression systems


on the coal handling operations associated with H2. There are no environmental issues that would


preclude the use of baghouses or bin vent filters on the lime handling, PAC, or waste powder operations


associated with H2. Additionally, there are no environmental issues associated with the conditioning of


the waste powder with water in the pug mill. There are no environmental issues associated with the wet


bottom ash operations.


6.1.2.6 Haul Roads


There are no environmental issues that would preclude the use of conditioned bottom ash as a paving


material for the new haul roads associated with H2. Additionally, there are no environmental issues


associated with the cleaning and watering operations necessary to maintain these roads to minimize


fugitive emissions.


6.1.2.7 Coal Storage Piles


There are no environmental issues that would preclude the use of a chemical surfactant on the reserve


storage pile for H1 and H2 or wet suppression on the active storage pile for H2.


6.1.2.8 Cooling Tower


There are no environmental issues that would preclude the use of drift eliminators on the cooling tower.


6.1.3 Energy Considerations


6.1.3.1 Coal-Fired Steam Generator


There are no energy issues that would preclude the use of Dry FGD and a fabric filter on H2.


6.1.3.2 Auxiliary Boiler


There are no energy issues that would preclude the use of a low ash and low sulfur fuels and good


combustion practices for the auxiliary boiler.
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6.1.3.3 Emergency Diesel Generator


There are no energy issues that would preclude the use of low ash and low sulfur fuels and good


combustion practices for the diesel generator.


6.1.3.4 DFP Booster Pump


There are no energy issues that would preclude the use of low ash and low sulfur fuels and good


combustion practices for the DFP Booster Pump.


6.1.3.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


There are no energy issues that would preclude the use of baghouses or wet suppression systems on the


coal handling operations associated with H2. There are no energy issues that would preclude the use of


baghouses or bin vent filters on the lime handling, PAC, or waste powder handling operations associated


with H2 or conditioning of the waste powder with water in the pug mill. There are no adverse energy


issues associated with the wet bottom ash operations.


6.1.3.6 Haul Roads


There are no energy issues that would preclude the use of conditioned bottom ash as a paving material for


the new haul roads associated with H2. Additionally, there are no adverse energy issues associated with


the watering operations necessary to maintain these roads.


6.1.3.7 Coal Storage Piles


There are no energy issues that would preclude the use of a chemical surfactant on the reserve storage pile


for H1 and H2 or wet suppression on the active storage pile for H2.


6.1.3.8 Cooling Tower


There are no energy issues that would preclude the use of drift eliminators on the cooling tower.


6.1.4 Economic Considerations


6.1.4.1 Coal-Fired Steam Generator


An economic evaluation was performed to evaluate the economic impact of installing a fabric filter


system on the H2 steam generator for the control of filterable PM. The results of this evaluation are


summarized in Table 4-22. The average annual cost is estimated to be $12.2 million, which equates to


$52 per ton of PM removed. The average cost-effectiveness value is equivalent for filterable PM2.5 based


on the filterable PM2.5 BACT emission rate, which is discussed further in Section 6.2.1.1. The cost of


installing a Dry FGD is discussed in Section 4.1.4.1.


An economic evaluation was performed to evaluate the economic impact of installing a Wet ESP


downstream of the proposed Dry FGD/fabric filter system on the H2 steam generator for additional


control of H2SO4 emissions, which is discussed further in Section 9.1.4.1. A hypothetical evaluation of


the cost effectiveness of PM2.5 reduction from such a Wet ESP installation was performed using the costs


presented in Section 9.1.4.1. The baseline PM2.5 emission rate included the filterable portion of PM2.5


plus H2SO4. This represents a theoretical assessment of additional PM2.5 control, since a Wet ESP has not
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been applied in this proposed configuration (downstream of a Dry FGD/fabric filter). Nevertheless, the


economic evaluation indicated that the cost-effectiveness of additional PM2.5 control would exceed


approximately $66,000/ton of PM2.5 removed at an assumed 80 percent removal and would exceed


$83,000/ton at an assumed 50 percent removal.


6.1.4.2 Auxiliary Boiler


There are no technically feasible technology options for post-combustion total PM2.5 reductions from the


natural gas-fired auxiliary boiler, and the top technology option was selected. Therefore, an economic


evaluation of technology options is not required.


6.1.4.3 Emergency Diesel Generator


There are no technically feasible technology options for post-combustion particulate matter reductions


from the emergency diesel generator, and the top technology option was selected. Therefore, an


economic evaluation of technology options is not required.


6.1.4.4 DFP Booster Pump


There are no technically feasible technology options for post-combustion particulate matter reductions


from the DFP Booster Pump, and the top technology option was selected. Therefore, an economic


evaluation of technology options is not required.


6.1.4.5 Material Handling Operations: Coal, Lime, Waste Powder, Bottom Ash, PAC


As the highest level of technologically feasible controls was selected for the coal, lime, waste powder,


bottom ash, and PAC material handling operations, an economic analysis was not required.


6.1.4.6 Haul Roads


As the highest level of technologically feasible controls was selected for the haul roads, an economic


analysis was not required.


6.1.4.7 Coal Storage Piles


As the highest level of technologically feasible controls was selected for the coal storage piles, an


economic analysis was not required.


6.1.4.8 Cooling Tower


As the highest level of control was selected for the cooling tower, an economic analysis was not required.


6.2 PM2.5 BACT Emission Limitations Determination


This section discusses the determination of BACT for PM2.5 during normal operation of the various H2


systems. For each system, especially the systems associated with the steam generator, control during


start-up, shutdown, and malfunction also must be considered.
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6.2.1 Coal-Fired Steam Generator


6.2.1.1 Filterable PM2.5


There are very few coal-fired power plant permits that include PM2.5 emission limits. With the exception


of the Virginia City Hybrid Energy Center (Virginia City), the RBLC and USEPA’s Spreadsheet do not


list PM2.5 emission limits for coal-fired plants. However, Sunflower is aware of three coal-fired projects


with specific PM2.5 emission limits, one of which has been cancelled. The filterable and total PM2.5


emission limitations for these projects are summarized in Table 4-23.


The Highwood Generating Station (Highwood) and Virginia City are both fluidized bed boiler projects.


The Highwood project, which has been cancelled, was required to prepare and submit a PM2.5 BACT


analysis to the Montana Department of Environmental Quality (MTDEQ). The MTDEQ did not include a


numerical PM2.5 emission limitation in the final permit, but instead specified the control equipment and


future permit modification to establish a numerical limitation once a reference method is finalized by


USEPA. The PM2.5 emission limitations that are listed in Table 4-23 for Highwood are from the


applicant’s PM2.5 BACT analysis. Virginia City and Highwood will use inherently different generating


technology and fuels than the steam generator technology and fuel for H2, and therefore should not be


considered in the selection of PM2.5 emission limitations for H2. The Brayton Point Unit 3 (Brayton


Point) project involves the retrofit of two natural draft cooling towers at the station and a new Dry FGD


system on Boiler 3, a PC-fired boiler.


Table 4-23
Summary of PM2.5 Permit Limits for Recent Projects


Unit Location
Status of
Project


Filterable
PM2.5 limit


(lb/MMBtu)


Total PM2.5


limit
(lb/MMBtu)


Fuel / Source design
/ size


Control
Technology


Highwood Generating
Station A MT


Permit


Nov 2008
(project


cancelled)


0.012 0.020
Subbit / CFB /


250 MW
Dry FGD, HLI,


FF


Virginia City Hybrid
Energy Center


VA
Permit


Jun 2008
None 0.012


Bit, Bit Waste,
Biomass / CFB /


668 MW
Dry FGD, FF


Brayton Point Unit 3 MA
Permit


May 2009
0.010 0.025 Bit / PC / 650 MW Dry FGD, FF


Notes:
A. The limitations shown for cancelled Highwood are from the PM2.5 BACT analysis submitted for this project.


As noted above, consideration of draft permits, applications, and similar information is not necessarily


reliable because the emission limitations should not be considered as final until a permit actually is


issued. However, in the case of PM2.5, there is such a paucity of information available that Sunflower has


looked to this type of information.


In addition to the projects listed in Table 4-23, a draft permit was issued to Plant Washington, an 850 MW


supercritical PC unit to be constructed in Georgia. The draft permit for Plant Washington includes a total
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PM2.5 emission limitation of 0.0123 lb/MMBtu. This limitation was derived by maintaining the same


CPM emission level that was included in the total PM10 emission limitation and adding a PM2.5 filterable


emission limitation that is 53 percent of the filterable PM10 limitation. This adjustment to the proposed


filterable component of PM10 was made using size distribution data presented in USEPA’s AP-42.


However, USEPA indicated in the Trimble Order that utilizing a simple ratio of AP-42 factors or data


from a single compliance stack test would not necessarily be sufficient to establish a correlation between


PM10 and PM2.5. Rather, USEPA suggests that to correlate PM10 and PM2.5, actual test data from a similar


unit taking into account variations in operating conditions (e.g., fuel rate, control equipment condition,


and operation) is necessary.


The Wolverine project, which calls for two 300 MW CFB boilers to be located in Michigan using PRB


coal, petroleum coke, and Illinois Basin coal, submitted a supplemental PM2.5 BACT analysis as part of


its air permit application. The filterable PM2.5 emission limitation is 0.008 lb/MMBtu, and the total PM2.5


emission limitation is 0.024 lb/MMBtu. Like Highwood and Virginia City, Wolverine will use inherently


different generating technology and fuels than the steam generator technology and fuel for H2, and


therefore should not be considered in the selection of PM2.5 emission limits for H2.


Sunflower has determined that the BACT emission limitation for filterable PM2.5 for the steam generator


is 0.012 lb/MMBtu. While the Brayton Point permit has a lower filterable limitation, it has not been


demonstrated in practice and is not considered a practically achievable limitation. The H2 BACT


emission limitation is based on the use of the best available control technology (fabric filters) to limit


PM2.5 emissions. Sunflower believes this is a consistently achievable filterable PM2.5 emission limitation,


based on limited PM2.5 test data and engineering judgment.


6.2.1.2 Total PM2.5


Section 5.2.1.3 describes the limited experience base available to establish total PM10 emission rates that


can consistently achieve compliance and that can be accurately measured. Sunflower has examined stack


test data for total PM10 for those plants for which these data are available, including H1. The results from


these tests, described in Section 5.2.1.3, suggest that a total PM10 limit of 0.018 lb/MMBtu is at the lower


end of the attainable range and might not be possible to attain with current control methods and


equipment. As described in Section 5.2.1.3, much of the uncertainty relates to the CPM component of


total PM10. For the same reasons, there is uncertainty about the ability to meet total PM2.5 emission limits.


Furthermore, the uncertainty of compliance with total PM2.5 emission limits is compounded by the lack of


field data available for total PM2.5 emissions.


Sunflower has determined that the BACT emission limitation for total PM2.5 for the steam generator is


0.018 lb/MMBtu. This emission limitation is less than the total PM2.5 emission limitation for the only


other similar source (i.e., pulverized coal-fired boiler) identified by Sunflower with a total PM2.5 emission


limitation. The limitation is based on the use of the best available control technology (fabric filters) to


limit filterable PM2.5 emissions and the best available technology to limit CPM.


Due to the limited test data and the uncertainties associated with the CPM test method, the total PM2.5


BACT for H2 of 0.018 lb/MMBtu may not be achievable. Therefore, to address these uncertainties, the
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BACT emission limit for total PM2.5 should include the same flexibility to adjust as does the total PM10


BACT emission limitation. A contingency limitation of 0.025 lb/MMBtu would be in effect if the initial


performance test demonstrates that an emissions limitation of 0.018 lb/MMBtu is not consistently


achievable. This interim limitation would remain in effect until the permit is revised to incorporate a new


total PM10 BACT limitation that will be based on additional testing conducted within 12 months of filing


the report for the initial performance testing. In no case will the final total PM10 BACT limitation exceed


the contingency limit of 0.025 lb/MMBtu.


6.2.1.3 PM2.5 BACT During Startup and Shutdown


For coal-fired units, emission tests cannot be conducted with any degree of reliability during startup and


shutdown events. A requirement for good air pollution control practices provides practical enforceability


as well as an adequate basis to pursue enforcement for improper operation or maintenance. The use of


work practices standards are particularly appropriate for sources not equipped with any CEMS or where a


particular pollutant is not monitored by CEMS. Continuous emissions monitoring systems do not exist


for measuring PM2.5. Sunflower will use good air pollution control practices to minimize PM2.5 emissions


during startup and shutdown of the steam generator. These practices will apply to the Dry FGD and


fabric filter and will include the use of natural gas as an ignition fuel, and the placement in service and


removal from service of the Dry FGD and fabric filter in accordance with the manufacturers’


recommendations consistent with long-term sustainable operation of the steam generator, the Dry FGD,


and the fabric filter.


6.2.2 Auxiliary Boiler


Sunflower has determined the BACT emission limitation for PM2.5 for the auxiliary boiler to be 7.6 lb/106


standard cubic feet of natural gas. This limitation is consistent with the PM10 emission limitations in


recently issued gas-fired auxiliary boiler permits. This emission limitation is taken directly from AP-42


Section 1.4 (Natural Gas Combustion, 7/98 Update). AP-42 indicates that PM from natural gas


combustion has been estimated to be less than 1 µm in size and includes both filterable and condensable


fractions.


6.2.3 Emergency Diesel Generator


Sunflower has determined the BACT emission limit for PM2.5 for the emergency diesel generator to be


0.15 g/HP-hr, consistent with the use of ULSD and engine PM emissions limitations consistent with


Tier 2 engines.


6.2.4 DFP Booster Pump


Sunflower has determined the BACT emission limitation for PM2.5 for the DFP Booster Pump to be


0.15 g/HP-hr, consistent with the use of ULSD and engine PM emissions limitations consistent with


Tier 3 engines.


6.2.5 Material Handling Operations


For all the material handling operations, the PM limitations and BACT were determined to be best


represented by establishing a filterable PM2.5 limitation.
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6.2.5.1 Coal Handling Equipment


Baghouses have the highest control efficiencies of any PM control option and, according to the “top-


down” approach no further analysis is necessary for the coal handling and transfer points. This will


include the emissions from Transfer House #1, the new Crusher Tower, Transfer House #4, and Transfer


House #5 / H2 tripper deck; and emission limitations from the baghouses will be based on an outlet grain


loading of 0.005 gr/dscf. USEPA has determined that for the purposes of mechanical filtration of material


handling equipment that PM10 and PM2.5 emissions do not warrant separate limitations. As indicated in


the proposal for the 2009 revision to NSPS Subpart Y:51


We have concluded that both fabric filters and chemical dust suppressants control PM equally


across the size distribution, and setting an overall PM limit is sufficient to control both PM10 and


PM2.5…In addition, we do not have sufficient performance test data to establish reasonable PM10


and PM2.5 limits that could be achieved on a consistent basis.


For those systems with wet suppression, additional control will be achieved. However, it is not practical


to measure the effect of wet suppression on emissions. Therefore, a best work practice of applying wet


suppression to these transfer points while in operation is BACT.


6.2.5.2 Lime Handling Equipment


Lime is used as a reagent in the Dry FGD system. Lime handling, storage, and preparation equipment


will be needed to supply the lime to the FGD system. Particulate matter emissions from lime unloading


operations into the FGD system will be controlled through baghouses or bin vent filters, yielding the


highest level of emission control. The system is totally enclosed, and the lime is pneumatically offloaded


from the delivery trucks, thus allowing all emissions to be controlled in the baghouses or bin vent filters.


No further analysis is necessary for the lime unloading systems. An emission limitation of 0.005 gr/dscf


is BACT for these operations. This corresponds to current industry standards for the best controlled


similar operations. A review of the RBLC did not reveal any material handling operations with PM2.5


emission limitations.


6.2.5.3 Waste Powder Handling Equipment


Fly ash collected in the air heater and economizer hoppers and the waste powder collected in the


baghouse hoppers will be conveyed either to the by-product recycle bin for reuse in the FGD system or to


the FGD waste powder storage silo. The waste powder will be conveyed from hoppers to the silo, and


baghouses or bin vent filters will be used to control emissions at each transfer point. Baghouses or bin


vent filters offer the highest level of control, and no further analysis is necessary for the waste powder


transfer points. An emission limitation of 0.005 gr/dscf is BACT for these operations. This corresponds


to current industry standards for the best controlled similar operations. A review of the RBLC did not


reveal any material handling operations with PM2.5 emission limitations.


51 73 FR 82 22906
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Waste powder in the new storage silo will be conditioned with water in a new pug mill as it is loaded into


open bed trucks for transport to an onsite landfill. The pug mill will add water to a concentration of


approximately 25 percent by weight, thereby reducing fugitive emissions during the loading operation. It


is not practical to measure these fugitive emissions. Therefore, a best work practice of applying wet


suppression for this operation is BACT.


6.2.5.4 Bottom Ash Handling


Bottom ash from the steam generator will be removed wet via a submerged drag chain conveyor and


deposited on an outdoor concrete pad adjacent to the steam generator house. The material is a coarse


product handled wet, and the potential fugitive emissions are essentially nonexistent because of the


moisture content. Because it is impractical to measure these fugitive emissions, a best work practice of


the material being handled wet is BACT.


6.2.5.5 PAC Handling


PAC is injected into the flue gas upstream of the fabric filter to control mercury emissions. PAC handling


and storage equipment will be needed to supply PAC to the flue gas stream. PM emissions from PAC


unloading and storage can be easily controlled through baghouses or bin vent filters, yielding the highest


level of emission control. The system is totally enclosed, and the PAC is pneumatically offloaded from


the delivery trucks and stored in silos, thus allowing all emissions to be controlled in baghouses or bin


vent filters. An emission limitation of 0.005 gr/dscf is BACT for these operations. This corresponds to


current industry standards for the best controlled similar operations. A review of the RBLC did not reveal


any material handling operations with PM2.5 emission limitations.


6.2.6 Haul Roads


All new haul roads that will be created for H2 will be paved with the bottom ash material and watered


regularly. Paving and watered roads represents the highest level of fugitive emission control. The final


road segment on the landfill will be watered for control of fugitive emissions on a scheduled basis.


6.2.7 Coal Storage Piles


For the new H1 and H2 reserve coal storage piles, a chemical surfactant will be applied to reduce fugitive


emissions. While control efficiency is difficult to determine, Sunflower will utilize best management


practices to maintain the chemical “crust” and reduce fugitive PM emissions. For the H2 active storage


pile, the best control option available is the use of the wet suppression in Transfer House #1 and periodic


rewetting of the pile through the application of water. Sunflower will utilize best management practices


to reduce emissions from the active pile through the application of water, and no further analysis is


necessary for the coal storage piles.


6.2.8 Cooling Tower


For the cooling tower, drift eliminators are the best method to control PM2.5 emissions and were selected


as the appropriate control technology for PM control. A drift eliminator with 0.0005 percent efficiency


(99.9995 percent removal) is the PM2.5 BACT for the H2 cooling tower.
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Sunflower has considered the use of a calculated emission limitation based on cooling tower flow rate and


TDS content as a means of determining compliance with the PM emissions from the cooling tower. This


method has been employed in other permits. Based on the expected flow rate and the allowable TDS


concentration and the design efficiency of the drift eliminator, the BACT PM2.5 emission limitation for


the cooling tower is 4.10 lb/hour. The method of demonstrating compliance will be best work practices


(i.e., maintenance of the drift eliminators as well as the entire cooling tower system) and limiting the TDS


content of the cooling water to less than or equal to 9,000 ppm.


Emission testing of cooling systems as a rule is not the required method for determination of compliance


with PM emissions from cooling towers. Testing of cooling tower emissions is impractical and not an


appropriate means of verifying compliance. The methods and limitations established by Sunflower are


appropriate and consistent with the decisions and practices in the industry. The cooling water flow for a


large base load unit is constant, thus monitoring TDS is the best indicator for PM emissions from the


cooling tower.
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7.0 CARBON MONOXIDE (CO)


CO emissions are a product of incomplete combustion. The formation of CO results when there is


insufficient residence time at high temperature or incomplete mixing to complete the final step in fuel


carbon oxidation. These emissions are controlled through managed combustion practices including high


temperatures, adequate excess air and residence time, and optimal fuel/air mixing during combustion.


Note that in the case of CO emissions, it is not possible to minimize these emissions without regard to


increases in emissions of other pollutants, particularly NOX. Control of CO is accomplished by providing


adequate fuel residence time and high temperature in the combustion zone to ensure complete


combustion.


7.1 Selection of Control Technologies


A review of potential control technologies is provided in Appendix E of this application (see Appendix E,


Table E-1). Table E-1 identified and eliminated the following CO control technologies:


 Recuperative Thermal Oxidation


 Flares


 Afterburners


In addition, Regenerative Thermal Oxidation (RTO) and catalytic oxidation have been examined below in


more depth as a possible CO control option. Both RTO and catalytic oxidation were found to be


infeasible as a CO control method for the steam generator due to critical technical problems. As a result,


both have been eliminated as an appropriate control technology for the H2 steam generator.


The statement of basis and fact sheet for the Desert Rock project indicate that USEPA’s analysis supports


that the only practical or demonstrated in practice measure to control CO from coal-fired steam


generators is good combustion practices. Good combustion practices have been selected as the CO


control technology for the H2 steam generator.


Good combustion practices also have been selected as the appropriate CO control technology for the


auxiliary boiler, emergency diesel generator, and DFP Booster Pump. Add-on controls are economically


prohibitive for these types of units.


7.1.1 Evaluation of Control Technology


7.1.1.1 Coal-Fired Steam Generator


The highest level of emissions reduction would be through the use of an oxidation catalyst. Oxidation


catalysts have been used with success on combined-cycle combustion turbines when situated at the


appropriate location within the heat recovery unit. In these systems, control efficiencies on CO can be


90 percent or greater. However, oxidation catalysts are not available for use on a solid-fuel fired steam


generator. Catalytic oxidation for CO is not technically feasible for a number of reasons. First, the


oxidation catalyst is not discriminatory and does not distinguish between CO and other molecules. As







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 4.0 – Control Technology Analysis 4-96 Print Date: 6/29/2010


such, the catalyst has the tendency to oxidize SO2 to SO3, thereby increasing the amount of H2SO4 in the


exhaust stream. Another problem is that the increased SO3 can also react with ammonia present in the gas


stream from the SCR system and may foul the air heaters, thereby decreasing system efficiency and


increasing the amount of fuel that must be combusted to achieve the same electrical output. Acid gases


and metals present in the gas stream, even in minute quantities, have the ability to poison the catalyst and


render it inactive. Finally, due to the high amount of PM present in the flue gas stream, the ash acts as a


scouring mechanism, plugging and eroding the catalyst after a very brief period of operation, resulting in


extremely high operational and maintenance costs to effect more frequent catalyst replacement. Because


of these critical technical problems, oxidation catalysts have been eliminated as a control technology


option for CO control.


Thermal oxidation is used in many industries to reduce CO and VOC emissions, but thermal oxidizers are


not usually used to control combustion emissions. However, an RTO system is used by TXI Operations,


LP (TXI) to control emissions from a cement kiln at its Midlothian, Texas facility. TXI’s experience


using RTO for controlling CO and VOC emissions from its No. 5 Kiln has resulted in various operating


issues including high back pressures, high operating costs due to supplemental natural gas firing, and


production curtailment for RTO maintenance. It should be noted that RTO was rejected as BACT by the


TCEQ as economically unreasonable. However, TXI entered into a settlement agreement with private


parties who objected to the kiln to operate it with an RTO system.


Even if this application of thermal oxidation to control combustion emissions had been more successful,


there are differences between the design and operation of coal-fired steam generators and the design and


operation of kilns at Portland cement plants, which affect the practicality of “technology transfer” of RTO


systems. Specifically, the flue gas flow rate from the H2 steam generator will be much higher than from


cement kilns and the CO and VOC emission concentrations from the H2 steam generator will be much


lower than from cement kilns.


The lower flue gas flow rate at cement kilns means that the scale of the RTO equipment is much smaller


at a cement kiln than what would be required at a coal-fired steam generator. Even at this smaller scale,


the TXI RTO system is one of the largest RTOs in service. The scale-up of the TXI equipment to the size


that would be necessary for the H2 steam generator represents a significant and unacceptable technical


risk, especially when applied to a new process category.


No instances of a thermal oxidation system being used to control emissions from a gas stream similar in


makeup to the H2 coal-fired steam generator have been identified. As such, thermal oxidation has been


determined to be technically infeasible and has been eliminated as a potential control option.


In addition to the technical difficulties with installing an RTO system that make it infeasible as a potential


BACT candidate, the installation of RTO equipment on the new coal-fired steam generator would require


significant increases in energy requirements due to the higher fan power requirements as well as natural


gas consumption for thermal oxidation of CO and VOC. Due to the higher auxiliary electrical load,


increased coal-firing would be required to maintain the same net electrical output of the new generating


unit without an RTO system. This would essentially increase all air emissions from the steam generator,
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to attain marginal and uncertain reductions in CO and VOC. The natural gas burners used in the RTO


system could also increase emissions of NOX.


The only feasible method identified to control CO emissions from a coal-fired steam generator entails the


use of appropriate combustion control techniques. The RBLC database and USEPA Spreadsheet identify


no other CO control techniques for pulverized coal units.


CO emissions can be controlled by good combustion practices to minimize CO formation in the steam


generator. Recent burner improvements which enable lower NOX emission levels at the furnace outlet are


achieved by designing for rich fuel-air mixtures in the primary combustion zones of the individual


burners. Increased CO levels at the furnace outlet are the result. Achieving CO emission reductions at


the expense of increasing NOX emission levels is generally not encouraged by regulatory agencies.


Simultaneously balancing low CO and NOX emission levels at the steam generator outlet is an appropriate


consideration in the steam generator design and operation.


7.1.1.2 Auxiliary Steam Generator


The auxiliary boiler will be operated only during periods when the steam generator is off-line to provide


steam and heat to essential systems. As such, annual operations will be limited (less than ten percent


utilization annually). For the auxiliary boiler, the only technologies identified for potential control of CO


emissions were oxidation catalysts and good combustion practices through proper design and operation.


It was determined that it is technically feasible to install an oxidation catalyst on the auxiliary boiler.


After the use of an oxidation catalyst, the next highest level of control is through the use of good


combustion practices. Good combustion practices are technically feasible for the auxiliary boiler.


7.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


For the emergency diesel generator, the only technologies identified for potential control of CO emissions


were oxidation catalysts and good combustion practices through proper design and operation. Some


entries from the RBLC and CARB databases list emission limitations at the NSPS Subpart IIII level, i.e.,


2.6 g/HP-hr (3.5 g/kW-hr). Of the many emergency diesel generators listed on the RBLC/CARB


summary in Appendix E, about half are permitted for good combustion practices (i.e., good engineering


design and operating practice), and half are listed with no control device. The two projects with oxidation


catalysts, AK-0059 and VT-0014 were dismissed from consideration previously for SCR because they


were permitted for non-emergency use. They are dismissed for the same reason for consideration for a


CO catalyst. Three emergency generators from CARB have emission levels lower than NSPS Subpart


IIII levels, but they were not considered further because they were required to meet more stringent


CARB-certified engine family requirements. The PA-0271 generator is dismissed because it is a mobile


(not stationary) generator, and it is much larger than the emergency generator for the H2 Project. Two


projects (WI-0207 and MN-0054) have CO emission limitations of 1.0 g/HP-hr using good combustion


practices. These limitations are lower than the NSPS Subpart IIII emission limitations. However, as
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demonstrated below, it would be extremely expensive on a dollar per ton basis to use add-on CO controls


to reduce the H2 emergency generator down to an emission rate of 1.0 g/HP-hr. The more recent RBLC


entries for emergency generators show compliance with the NSPS Subpart IIII standards as BACT.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


After the use of an oxidation catalyst, the next highest level of control is through the use of good


combustion practices. Good combustion practices are technically feasible for the emergency diesel


generator.


7.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire, at the plant. Operation of the DFP Booster Pump for maintenance checks


and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


A review of the RBLC and CARB database results (see Appendix E) identified only one diesel fire pump


with an add-on control: the Pharmavite (CARB 372882) engine is listed with a four-way catalytic


converter. However, the emission limitation is well above the NSPS Subpart IIII Tier 3 CO limitation


that is BACT for the DFP Booster Pump, namely, 2.6 g/HP-hr. The vast majority of the control


techniques listed in Appendix E are good combustion practices. Excluding Pharmavite and the LA


County Probation Facility (CA-1073/CARB 418342), all of the CO emission limitations listed in units of


g/HP-hr are equal to or exceed the NSPS limitation. The CARB database states that the LA County


Probation numbers are emission levels tested by the manufacturer at full load and are not limitations.


Therefore, this unit was dismissed from further consideration.


The only diesel fire pump with an add-on control identified in the RBLC and CARB database has an


emission limitation well above the NSPS Subpart IIII Tier 3 CO limitation that is BACT for the DFP


Booster Pump. Therefore, add-on controls were not considered further for the DFP Booster Pump. Good


combustion practices are technically feasible for the DFP Booster Pump.
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7.1.2 Environmental Considerations


Environmental impacts are a consideration in the determination of the appropriate control technology for


CO. For the technologies that have been determined to be technically feasible as control options, an


analysis of the environmental considerations is discussed below.


7.1.2.1 Coal-Fired Steam Generator


Operating the steam generator to achieve lower CO emission levels results in higher NOX emissions.


Generally, reducing NOX emissions is considered to be more important than achieving lower CO


emissions. There are no environmental issues that would preclude the use of good combustion practices


for the steam generator.


7.1.2.2 Auxiliary Steam Generator


There are no environmental issues that would preclude the use of either an oxidation catalyst or good


combustion practices for the auxiliary boiler.


7.1.2.3 Emergency Diesel Generator


There are no environmental issues that would preclude the use of either an oxidation catalyst or good


combustion practices for the emergency diesel generator.


7.1.2.4 DFP Booster Pump


There are no environmental issues that would preclude the use of good combustion practices for the DFP


Booster Pump.


7.1.3 Energy Considerations


7.1.3.1 Coal-Fired Steam Generator


There are no energy issues that would preclude the use of good combustion practices for the steam


generator.


7.1.3.2 Auxiliary Steam Generator


There are no energy issues that would preclude the use of either an oxidation catalyst or good combustion


practices for the auxiliary boiler.


7.1.3.3 Emergency Diesel Generator


There are no energy issues that would preclude the use of either an oxidation catalyst or good combustion


practices for the emergency diesel generator.


7.1.3.4 DFP Booster Pump


There are no energy issues that would preclude the use of good combustion practices for the DFP Booster


Pump.
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7.1.4 Economic Considerations


7.1.4.1 Coal-Fired Steam Generator


There are no economic considerations that would eliminate good combustion practices as a method to


control CO from the steam generator. There are additional economic impacts to be considered in the


appropriate emission limitation for CO, which are discussed in Section 7.2.1.


7.1.4.2 Auxiliary Steam Generator


For the auxiliary boiler, the cost of installing, operating, and maintaining an oxidation catalyst system


depends upon the size of the auxiliary boiler and the emission limit to be achieved. Achieving lower


emission levels requires larger equipment and more catalyst, which increases capital costs. An evaluation


was performed to determine the cost impact of installing an oxidation catalyst system to the auxiliary


boiler with a 90 percent reduction of CO emissions and a 50 percent reduction of VOC emissions. The


results of this evaluation are summarized in Table 4-26. The total annual cost for an oxidation catalyst on


the auxiliary boiler is estimated to be $26,000 per year, which is greater than $7,700 per combined ton of


CO and VOC removed.


The RBLC search results (see Appendix E) indicate that there were three projects where an oxidation


catalyst was required for a natural gas-fired steam generator. One was in California, where CO


nonattainment issues likely drove the control decisions. One of the determinations was not a BACT


decision; rather, it was driven by a stringent State limit. And the third project was never built.


Disregarding these three projects, the combined NOX/CO/VOC RBLC/CARB summary in Appendix E


shows that most of the CO emission limitations are equal to or greater than 0.04 lb/MMBtu. Several


projects had lower CO limitations. However, those lower CO emissions result in a NOX emission level


higher than the BACT limit here. Calpine’s Turner Energy Center facility was never constructed, and as


a result the BACT CO emission limitation of 0.038 lbs/MMBtu was never demonstrated in practice.


Considering the excessive costs, limited annual emissions, a net result of 3.2 tons of CO reductions and


0.2 tons of VOC reductions annually and no relevant RBLC oxidation catalyst determinations for similar


units, oxidation catalyst was eliminated as a control technology for the auxiliary boiler.


There are no economic considerations that would eliminate good combustion practices as a method to


control CO from the auxiliary boiler.


7.1.4.3 Emergency Diesel Generator


For the emergency diesel generator, the cost of installing, operating and maintaining oxidation systems


varies depending upon the power rating of the diesel engine and the emission limit to be achieved. An


evaluation was performed to determine the cost impact of installing an oxidation catalyst system with a


90 percent reduction of CO emissions and VOC emissions from the applicable Tier 2 emission


limitations. The results of this evaluation are summarized in Table 4-27. The total annual cost for an


oxidation catalyst on the emergency diesel generator is estimated to be $10,000 per year, which is greater


than $19,000 per combined ton of CO and VOC removed. This is an excessive cost of control for a
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source of this significance at H2, and is the basis for rejecting the oxidation catalyst as CO BACT for the


emergency diesel generator.


There are no economic considerations that would preclude the use of good combustion practices for the


emergency diesel generator.


7.1.4.4 DFP Booster Pump


There are no economic considerations that would preclude the use of good combustion practices for the


DFP Booster Pump.


7.2 CO BACT Emission Limitations Determination


7.2.1 Coal-Fired Steam Generator


In determining the CO BACT emission limitation, it is necessary to take into account the fact that VOC,


CO, and NOX emissions are interdependent variables and are affected simultaneously by changes in


combustion conditions. Accordingly, selection of the BACT emission limitation for each of these three


pollutants was approached in a holistic fashion, recognizing the interrelationships in the formation,


relative level of concern, and impact of each.


Sunflower has determined the BACT emission limitation for CO for the steam generator to be


0.12 lb/MMBtu on a 30-day rolling average basis, including periods of startup and shutdown. CO


emissions will be verified by a CEMS. Burner vendors generally guarantee emission levels at


0.15 lb/MMBtu, but inquiries indicate that 0.12 lb/MMBtu can be guaranteed for H2. Short-term


averaging periods are not warranted, because previous modeling has demonstrated there are no significant


impacts.


Reducing the CO emission level below that guaranteed by the vendors can result in an increased level of


steam generator water-wall tube wastage and thus premature tube failure. This wastage is less significant


when fuel sulfur content is low, as it will be for H2, but the additional operational and maintenance costs


that would result weigh against lower CO emission limitations.


NOX emissions from coal-fired steam generators are typically of greater concern to regulators. Altering


combustion conditions to reduce NOX emissions will increase the creation of CO and VOC. As such, the


level to which CO and VOC emissions can be reduced is limited by the need to minimize NOX emissions.


In some comments and appeals, third parties have suggested that combustion conditions could be


controlled to minimize CO and VOC emissions to the lowest level possible with the increased NOX


emissions controlled by SCR. Sunflower’s consulting engineers and prospective EPC contractor report


that to their knowledge, no one has ever designed and tested such a steam generator configuration


specifically designed in this manner. Steam generators are designed to meet multiple objectives including


thermal efficiency, reliability of operation, and overall flame stability. Combustion conditions are


carefully tailored to avoid damage to the steam generator walls and other surfaces to maintain reliability


of operations. In addition, thermal efficiency would be degraded significantly if extraordinary amounts of


excess combustion air are used to minimize CO and VOC emissions. As designing and operating a steam
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generator to minimize CO and VOC emissions at the expense of increased NOX emissions has not been


demonstrated, this approach to determining the BACT emission limitations for CO and VOC was not


used.


Emission limitations for the recently permitted generating units are referenced in Table 4-24. The


majority of these permits (36 of 40) have established limits of 0.12 lb/MMBtu or higher. Only four


permits have lower limitations, and all but one of these are for units firing high-sulfur bituminous coal.


Furthermore, all but one of these has higher NOX limits. As discussed above, the operating scheme for


high-sulfur bituminous coal results in lower CO formation and is not comparable to operations at H2.


Thoroughbred and Trimble are permitted to emit 0.10 lb/MMBtu of CO. As previously discussed in


Section 7.1.1.1, there is a tradeoff between CO and NOX emissions, and operators and designers must


consider balancing low CO and NOX emission levels at the steam generator outlet. Table 4-25 provides a


comparison of NOX, CO, and VOC emission limitations for units setting CO BACT at levels comparable


to H2. As can be seen from this table, Thoroughbred was permitted to emit NOX at a higher rate


(0.07 lb/MMBtu) than BACT for H2 (0.05 lb/MMBtu). Trimble netted out of PSD for NOX and therefore


does not have a 30-day lb/MMBtu average but rather a cap on emission of 4.17 tons/day. The equivalent


rate can be calculated as 0.05 lb/MMBtu; but this is not a limit on which compliance is assessed, thereby


resulting in far greater flexibility for Trimble to achieve NOX compliance. Additionally, Trimble has a


short term CO limitation of 0.5 lb/MMBtu (3-hour rolling average), presumably to address spikes in CO


in the short term, whereas startup and shutdown periods are included in the BACT limit for H2.


Achieving CO emission reductions at the expense of increasing NOX emission levels is generally not


encouraged by regulatory agencies. Simultaneously balancing low CO and NOX emission levels at the


steam generator outlet is an appropriate consideration in the steam generator design and operation.


Longview is permitted to emit 0.11 lb/MMBtu of CO and 0.07 lb/MMBtu NOX. Desert Rock is permitted


to emit 0.10 lb/MMBtu of CO and 0.05 lb/MMBtu of NOX. It is not clear whether this limitation includes


periods of startup and shutdown. Desert Rock’s permit has been remanded, and the fate of that project is


unclear at this time.


Additionally, there is also a difference in CO formation due to operational differences between steam


generators firing western low-sulfur coal and those firing high sulfur bituminous coals. The operators of


many high-sulfur bituminous steam generators are more concerned with keeping all regions of the furnace


in an oxidizing environment to protect the steam generator from corrosion associated with burning high


sulfur coal. Operating the steam generator in this fashion can result in lower furnace CO.


Older units identified in the RBLC have not been included in Table 4-24 because of changes in regulation


and thus in control strategies for NOX. As discussed above, burner improvements which enable lower


NOX emission levels at the furnace outlet are achieved at the expense of lean fuel-air mixtures in the


primary combustion zones of the individual burners which result in increased CO levels at the furnace


outlet. The CO emission rates at these facilities would not be comparable to H2 due to the differences in


the burner technology applied.
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Projects in the draft permit or application stage generally support the same conclusions as the issued


permits. The majority establish limitations of 0.12 lb/MMBtu or greater.52 Two draft permits have


proposed limitations lower than 0.12 lb/MMBtu. However, as discussed above, these types of project are


not finalized, and the emission limitations proposed for them should not be given as much weight as those


in final permits.


7.2.1.1 CO BACT During Startup and Shutdown


Sunflower has determined the BACT emission limitation for CO for the steam generator is


0.12 lb/MMBtu on a 30-day rolling average basis, including periods of startup and shutdown. CO


emissions will be verified by a CEMS.


7.2.2 Auxiliary Boiler


The auxiliary boiler will utilize good combustion practices for CO control and will be fired only with


pipeline natural gas. Potential CO emissions from the auxiliary boiler will also be minimized by limiting


the steam generator’s annual operation to 876 hours per year.


Results from an up-to-date search of the RBLC for natural gas-fired auxiliary boilers in the size range of


the H2 auxiliary boiler is provided in Appendix E. Table E-12 presents the results for CO. The cases


highlighted in Table E-12 represent RBLC determinations that are not BACT determinations or may not


be applicable to this project.


The Pine Bluff Energy boiler is a base load type boiler, and therefore the CO emissions controls are not


directly comparable with the limited operation H2 auxiliary boiler. Calpine’s Turner Energy Center


facility was never constructed, and as a result the BACT CO emission limitation of 0.038 lbs/MMBtu was


never demonstrated in practice. The Liberty Generating Station limitation was not based upon BACT.


Three more current determinations (Forsyth, Xcel, and WPS) indicate an emission limitation at or above


0.04 lb/MMBtu. Although there are two more recent projects with lower values, Sunflower has consulted


auxiliary boiler and burner vendors, and this limitation is typical for auxiliary boilers recently supplied to


other projects. Sunflower believes that the BACT determination of LNB, FGR, good combustion


practices, and the use of natural gas is correct, and that the emission limitation of 0.04 lb/MMBtu is


appropriate, considering recent BACT determinations for auxiliary boilers. This limitation will balance


the NOX, CO, and VOC emission rates, as these pollutants must be examined on a holistic basis (see


discussion above in Section 3.2.2).


7.2.3 Emergency Diesel Generator


The BACT emission limitation for CO for the emergency diesel generator is the NSPS Subpart IIII


(Standards of Performance for Stationary Compression Internal Combustion Engines) limitation


promulgated on July 11, 2006 which is a CO emission limitation of 2.6 g/HP-hr. Subpart IIII states that


52 Twin Oaks 3 (Application: 0.15), Limestone 3 (0.12), Toquop (0.10: 24-hr average), Plum Point 2 (Application: 0.15), Trailblazer (0.15),
Coleto Creek (0.12), and Cypress Creek (Application: 0.15), Consumers Bay County (0.125) and Plant Washington (0.1). White Pine, Ely, Mid-
Michigan, and Elk Run have been cancelled.
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owners and operators of 2007 model year and later emergency stationary CI ICE with a displacement of


less than 30 liters per cylinder that are not fire pump engines must comply with the emission standards for


new non-road CI engines, for the same model year and maximum engine power for their 2007 model year


and later emergency stationary CI ICE. Currently this emission standard is Tier 2, with a CO emission


limitation of 2.6 g/HP-hr. According to USEPA, the NSPS Subpart IIII standards require all new


stationary CI ICE to use the best demonstrated system of continuous emission reduction, considering


costs, non-air quality health, and environmental and energy impacts. In addition, this also is consistent


with the CO emission limitations in recently issued permits for emergency diesel engines using good


combustion practices, as summarized in Appendix E.


7.2.4 DFP Booster Pump


The BACT emission limit for CO for the DFP Booster Pump is the NSPS Subpart IIII (Standards of


Performance for Stationary Compression Internal Combustion Engines) limit promulgated on


July 11, 2006 which is a CO emission limitation of 2.6 g/HP-hr. Subpart IIII states that owners and


operators of fire pump engines with a displacement of less than 30 liters per cylinder must comply with


emission standards in Subpart IIII. For fire pump engine planned for H2 (350 HP), the emission standard


is Tier 3, with a CO emission limitation of 2.6 g/HP-hr. According to USEPA, the NSPS Subpart IIII


standards require all new, stationary CI ICE to use the best demonstrated system of continuous emission


reduction, considering costs, non-air quality health, and environmental and energy impacts. In addition,


this limitation also is consistent with the CO emission limitations in recently issued permits for


emergency diesel engines using good combustion practices which are summarized in Appendix E.


Table 4-24
Summary of CO Permit Limits for Recent Projects


Unit Location
CO limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Oak Grove Oak Grove, TX
0.34 (12-


month rolling)


Permit


Jun 2007


Lignite/ PC /
860 MW each (2)


Good
Combustion


Practices


Prairie Energy Corn Belt
Energy


Elkhart, IL 0.2
Permit


Dec 2002


Illinois coal / PC /
91 MW


Good
Combustion


Practices


KCP&L Hawthorn Unit 5A
Kansas City,


MO
0.16 Operating


PRB / PC /
570 MW


Good
Combustion


Practices


Plum Point Energy Unit 1 Osceola, AR 0.16 (1-hr)
Permit


Aug 2003


PRB / PC/
665 MW


Good
Combustion


Practices


Santee Cooper Cross Units
3 & 4


Pineville, SC 0.16 Operating
Bit + pet coke / PC
/ 660 MW each (2)


Good
Combustion


Practices
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Unit Location
CO limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Southwest Station Unit 2
Springfield,


MO
0.16 (30-day


rolling)


Permit


Dec 2004


PRB / PC /
275 MW


Good
Combustion


Practices


OPPD


Nebraska City Unit 2


Nebraska City,
NE


0.16 (3-hr) Operating
PRB / PC /
660 MW


Good
Combustion


Practices


Springerville Units 3 & 4 -
Tucson Electric


Springerville,
AZ


0.15 (30-day
rolling)


Permit


July 2006
(Unit 3 Operating)


PRB / PC /
440 MW each (2)


Good
Combustion


Practices


Hardin Generating Station,
Rocky Mountain Power


Hardin, MT 0.15 Operating
PRB / PC /
116 MW


Good
Combustion


Practices


MidAmerican Council
Bluffs, renamed Walter
Scott Energy Center, Unit 4


Council Bluffs,
IA


0.154 Operating
PRB / SCPC /


900 MW


Good
Combustion


Practices


AMP-Ohio


AMPGS
Meigs Co., OH


0.150 (3-hr)


[BACT &
MACT]


Permit


Oct 2009


Bit or PRB / PC /
480 MW each (2)


Good
Combustion


Practices


WyGen II Gillette, WY 0.15 Operating
PRB / PC /
100 MW


Good
Combustion


Practices


Sand Sage (Holcomb 2) Holcomb, KS 0.15 (30-day)
Permit


Oct 2002


PRB / PC /
600 MW


Good
Combustion


Practices


Roundup Power Project Roundup, MT 0.15
Permit


Nov 2005


PRB / PC /
390 MW each (2)


Good
Combustion


Practices


Whelan Energy Center


Unit 2
Hastings, NE 0.15 (3-hr)


Permit


Mar 2004


PRB / PB /
220 MW


Good
Combustion


Practices


WPSC Weston 4 Rothschild, WI
0.15 (calendar


day)
Operating


PRB / SCPC /
600 MW


Good
Combustion


Practices


Intermountain Power Unit 3 Delta, UT
0.15 (30-day


rolling)


Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW


Good
Combustion


Practices


Newmont TS Power Project Dunphy, NV
0.15 (24-hr


rolling)
Operating


PRB / PC /
200 MW


Good
Combustion


Practices


Sandy Creek


LS Power
Riesel, TX


0.15
(12-month


rolling)


Permit


May 2006


PRB / PC /
800 MW


Good
Combustion


Practices


Big Stone II
Big Stone City,


SD
0.15 (30-day


rolling)


Permit


Jun 2009


PRB / SCPC /
600 MW


Good
Combustion


Practices


Hugo Unit 2


Western Farmers Electric
Coop


Hugo, OK
0.15 (30-day


rolling)


Permit


Jan 2007


PRB / SCPC /
750 MW


Good
Combustion


Practices


LS Power


Long leaf
Hilton, GA


0.15 (30-day
rolling)


Permit


May 2007


Bit & PRB / PC /
600 MW each (2)


Good
Combustion


Practices
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Unit Location
CO limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Seminole Unit 3 Palatka, FL


0.15 (30-day)


[BACT &
MACT]


Permit


Sep 2008


Bit + Pet Coke
blend / SCPC /


750 MW


Good
Combustion


Practices


Santee Cooper


Pee Dee
Kingsburg, SC


0.15 (3-hr and
30-day)


[BACT &
MACT]


Permit


Mar 2009


Bit / SCPC /
600 MW each (2)


Good
Combustion


Practices


Spruce Unit 2


City Public Service


San Antonio,
TX


0.15
(12-month


rolling)


Permit


Dec 2005


PRB / PC /
750 MW


Good
Combustion


Practices


AEC Norborne Norborne, MO
0.15 (30-day


rolling)


Permit


Feb 2008


PRB / SCPC /
780 MW


Good
Combustion


Practices


AEP/SWEPCO


John W. Turk
Fulton, AR


0.15 (30-day
rolling)


Permit


Nov 2008


Sub bit / USCPC /
600 MW


Good
Combustion


Practices


Dry Fork Station


Basin Electric
Gillette, WY 0.15


Permit


Oct 2007


PRB/ PC /
422 MW


Good
Combustion


Practices


WyGen III Gillette, WY 0.15
Permit


Feb 2007


PRB / PC /
100 MW


Good
Combustion


Practices


Iatan Unit 2


KCP&L
Iatan, MO


0.14 (30-day
rolling)


Permit


Aug 2007


Sub Bit / PC /
930 MW


Good
Combustion


Practices


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.135


(30-day)


Permit


Dec 2008


Bit or PRB / PC /
675 MW


Good
Combustion


Practices


Comanche Unit 3 Pueblo, CO
0.13 (8-hr


rolling)


Permit


Jul 2005


PRB / SCPC /
750 MW


Good
Combustion


Practices


Oak Creek / Elm Road Oak Creek, WI 0.12 (24-hr)
Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


Good
Combustion


Practices


Prairie State Marissa, IL
0.12 (24-hr


block)


Permit


Jan 2005


Illinois #6 / PC /
750 MW each (2)


Good
Combustion


Practices


Dallman Unit 4


City of Springfield
Springfield, IL


0.12 (3-hr
block)


Operating Bit / PC / 250 MW
Good


Combustion
Practices


Duke


Cliffside
Cliffside, NC 0.12


Permit


Mar 2009


Bit / SCPC /
800 MW


Good
Combustion


Practices


Longview Power
Maidsville,


WV
0.11 (3-hr


rolling)


Permit


Mar 2004


Bit / SCPC /
750 MW


Good
Combustion


Practices


Thoroughbred Generating
Station


Central City,
KY


0.10 (30-day
rolling)


Permit


May 2006


Bit. / PC / 750 MW
each (2)


Good
Combustion


Practices
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Unit Location
CO limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Desert Rock
Farmington,


NM
0.10 (24-hr


block)


Permit


Jul 2008


Western Bit /
SCPC / 750 MW


each (2)


Good
Combustion


Practices


Trimble Co Unit 2 Bedford, KY
0.10 (30-day


rolling)


Permit


Feb 2008


Bit / SCPC /
750 MW


Good
Combustion


Practices


Table 4-25
Comparison of Steam Generator NOX, CO, and VOC


Permit Limits for Recent Projects - CO Focus


Project
NOX Limit


(lb/MMBtu)A


CO Limit


(lb/MMBtu)


VOC Limit


(lb/MMBtu)
Permit status


Fuel / Source
Design / Size


Big Cajun II, Unit 4 0.07 0.135 (30-day) 0.0034
Permit


Dec 2008


Bit or PRB / PC /
675 MW


Comanche Unit 3 0.080
0.13


(8-hr rolling)
0.0035


Permit


Jul 2005


PRB/ SCPC /
750 MW


Oak Creek / Elm
Road


0.07 0.12 (24-hr)
0.0035


(24-hour)


Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


Prairie State 0.07
0.12


(24-hr block)
0.004


(3-hr block)


Permit


Jan 2005


Illinois #6 / PC /
750 MW each (2)


Dallman Unit 4 City
of Springfield


0.05


0.06 (w/ SSM)


0.12
(3-hr block)


0.0036
(3-hr block)


Operating Bit / PC / 250 MW


Duke Cliffside 0.07 0.12 0.003
Permit


Mar 2009


Bit / SCPC /
800 MW


Longview Power 0.07
0.11


(3-hr rolling)
0.004


(3-hr rolling)


Permit


Mar 2004


Bit / SCPC /
750 MW


Thoroughbred
Generating Station


0.07
0.10


(30-day rolling)
0.0072 (30-day)


Permit


May 2006


Bit / PC / 750 MW
each (2)


Desert Rock
0.06 (24-hr block)


0.05 (30-day)


0.10
(24-hr block)


0.003 (3-hr)
Permit


Jul 2008


Western Bit/ SCPC
/ 750 MW each (2)


Trimble Co Unit 2 Net out
0.10


(30-day rolling)
0.0032


(3-hr rolling)


Permit


Feb 2008


Bit / SCPC /
750 MW


Note:
A. NOX limitations are 30-day rolling unless indicated otherwise
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Table 4-26
BACT Analysis for CO and VOC Emissions from the


H2 Auxiliary Boiler
Capital Costs


Plant Costs


Direct Capital Cost (DCC) 168,831$ Vendor Budgetary Pricing


Indirect Installation Costs


General Facilities 8,442$ 5% DCC


Engineering & Home Office Fees 16,883$ 10% DCC


Process Contingency 8,442$ 5% DCC


Total Indirect Installation Costs (TIIC) 33,766$


Project Contingency (Cont) 30,390$ 15% (TIIC + DCC)


Total Plant Cost (TPC) 232,987$ DCC + TIIC + Cont


Preproduction Cost (Pre) 4,660$ 2% TPC


Inventory Capital (Inv) -$


Total Capital Investment 237,647$ TPC + Pre + Inv


Annual Costs


Direct Costs


Annual Maintenance Costs 3,565$ 1.5% * TPI


Reagent Consumption -$ None


Utilities -$ Negligible


Catalyst replacement -$ No Replacement over life of boiler


Direct Annual Cost 3,565$


Indirect Annual Costs 22,431$ CRF * TCI


Capital Recovery Factor (CRF) = 0.0944


Total Annual Cost 25,996$


Pollutant Removed (at 90% efficiency) = 3.4 tons


Cost per ton = 7,708$
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Table 4-27
BACT Analysis for CO and VOC Emissions from the H2 Emergency Diesel


Generator
Capital Costs


Plant Costs


Direct Capital Cost (DCC) 65,000$ Vendor Budgetary Pricing


Indirect Installation Costs


General Facilities 3,250$ 5% DCC


Engineering & Home Office Fees 6,500$ 10% DCC


Process Contingency 3,250$ 5% DCC


Total Indirect Installation Costs (TIIC) 13,000$


Project Contingency (Cont) 11,700$ 15% (TIIC + DCC)


Total Plant Cost (TPC) 89,700$ DCC + TIIC + Cont


Preproduction Cost (Pre) 1,794$ 2% TPC


Inventory Capital (Inv) -$


Total Capital Investment 91,494$ TPC + Pre + Inv


Annual Costs


Direct Costs


Annual Maintenance Costs 1,372$ 1.5% * TPI


Reagent Consumption -$


Utilities -$


Catalyst replacement -$


Direct Annual Cost 1,372$


Indirect Annual Costs 8,636$ CRF * TCI


Capital Recovery Factor (CRF) = 0.0944


Total Annual Cost 10,009$


Pollutant Removed (at 90% efficiency) = 0.5 tons


Cost per ton = 19,043$
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8.0 VOLATILE ORGANIC COMPOUNDS


VOC emissions are a product of incomplete combustion. The formation of VOC is directly proportional


to the overall combustion efficiency of the source. Unburned hydrocarbon emissions can include all


vapor phase organic compounds emitted from a combustion source. These are primarily emissions of


aliphatic, oxygenated, and low molecular weight aromatic compounds that exist in the vapor phase at flue


gas temperatures. These emissions include all alkanes, alkenes, aldehydes, carboxylic acids, and


substituted benzenes (e.g., BTEX (benzene, toluene, ethylbenzene, xylenes), etc.). The remaining organic


emissions are mainly composed of compounds emitted from combustion sources in a condensed phase.


These can be grouped as the polycyclic organic matter (POM), with a subgroup called polynuclear


aromatic hydrocarbons (PNA or PAH).


8.1 Selection of Control Technologies


A review of potential control technologies is provided in Appendix E of this application. Table E-1


identified and eliminated the following VOC control technologies:


 Thermal Incineration;


 Catalytic Incineration;


 Cryogenic Condensation;


 Condensation;


 Carbon Absorption;


 Polyad™ System


 Flares;


 ESP;


 Rotary Concentrator;


 Biofiltration;


 Membrane Technology;


 Ultra Violet Oxidation;


 Plasma Technology; and,


 Low VOC Materials.


Two control methods, catalytic oxidation and RTO, have been examined in depth as possible CO control


technology options, as discussed in Section 7.0, and eliminated as technically infeasible for the steam


generator. Similarly, these technologies are not feasible as VOC control technologies for the steam


generator.


Appropriate combustion control techniques have been selected as the VOC control technology for the


steam generator. There are no add-on control technologies that are technically feasible for application to


coal-fired steam generators. Good combustion practices have been selected as the appropriate control
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technology for VOC control for the auxiliary boiler, emergency diesel generator, and DFP Booster Pump.


While add-on controls are technically feasible for these types of units, they are economically prohibitive.


8.1.1 Evaluation of Control Options


8.1.1.1 Coal-Fired Steam Generator


As with CO, the most effective way of controlling VOC emissions is to allow for adequate residence time


in the combustion chamber, sufficient temperature to complete the reaction, and thorough mixing of the


fuel and air. Oxidation catalysts represent the highest degree of control for VOC emissions from


combustion sources. However, due to the critical technical problems noted in the CO BACT analysis in


Section 7.1.1.1, oxidation catalysts, as well as RTO, have been eliminated as an appropriate control


technology.


The next highest level of control is through the use of good combustion practices. Furnace temperature


and good combustion practices are the only methods identified to control VOC emissions from a PC


steam generator. Where furnace temperatures are adequate, as they are here, the primary additional


means of control, as it was with CO, is the use of appropriate combustion control techniques. Because the


fuel selected for this unit is high in volatile matter, a slightly higher propensity for VOC in the final


emission might be expected. It is also expected that alkaline fly ash and a Dry FGD, particularly when


paired with a fabric filter, will exhibit some reduction in VOC levels. Also as was the case with CO,


reducing VOC emissions may result in higher NOX emissions. Consequently, NOX emissions are a


significant environmental factor in selecting the appropriate control technology for VOCs. Table 4-28


shows the results of other BACT analyses conducted in recent years on units similar to H2. The only


method of control identified for solid fuel-fired steam generators is good combustion practices.


8.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the steam generator is off-line to provide


steam and heat to essential systems or when returning the unit to service following an outage. As such,


annual operations will be limited (less than ten percent utilization annually). Similar to the CO analysis,


for the auxiliary boiler, the only technologies identified for potential control of VOC emissions were


oxidation catalysts and good combustion practices.


The RBLC search results (see Appendix E) do not indicate that there were any oxidation catalysts


specifically installed for VOC reduction. However, as discussed above, there are three projects where


oxidation catalysts were required for CO control for a natural gas-fired boiler. All of the previous


arguments presented as to why these projects are not relevant for CO are valid for VOC as well. A


collateral benefit for installing an oxidation catalyst for CO reduction is the partial reduction of VOCs.


The efficiency of the CO catalyst in reducing VOC emissions is related to the operating temperature of


the oxidation catalyst and VOC species in the flue gas. After the use of an oxidation catalyst, the next


highest level of control is through the use of good combustion practices. Good combustion practices are


technically feasible for the auxiliary boiler.
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8.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


Similar to the CO analysis, the only technologies identified for potential control of VOC emissions for the


diesel generator were oxidation catalysts and good combustion practices.


Of the many emergency diesel generators listed in the RBLC summary in Appendix E, about half are


permitted for good combustion practices (i.e., good engineering design and operating practice), and about


half are listed with no control device. None of the projects listed are equipped with add-on controls for


VOC. A more recent RBLC entry for emergency generators (IA-0088) shows compliance with the NSPS


Subpart IIII standards as BACT.


After an oxidation catalyst, the next best level of control is through the use of good combustion practices.


Good combustion practices are technically feasible for the emergency diesel generator.


8.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire. Operation of the DFP Booster Pump for maintenance checks and readiness


testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


Similar to the CO analysis, the only technologies identified for potential control of VOC emissions for the


DFP Booster Pump were oxidation catalysts and good combustion practices.


A review of the RBLC and CARB database results (see Appendix E) identified only one diesel fire pump


with an add-on control: the Pharmavite (CARB 372882) engine is listed with a four-way catalytic
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converter. However, data from engine manufacturers suggests that only a small portion of the combined


NMHC+NOX emissions will be VOC. Therefore, the emissions from the H2 DFP Booster Pump are


expected to be below the Pharmavite emission limitation of 1.0 g/HP-hr. The vast majority of the control


techniques listed in Appendix E are good combustion practices.


The RBLC database search identified one diesel fire pump utilizing add-on VOC controls. However, the


emission limitation with this control in place was higher than the BACT emission limitation for the H2


DFP Booster Pump. Therefore, the use of an oxidation catalyst for VOC control was eliminated from


further consideration on the DFP Booster Pump.


After an oxidation catalyst, the next best level of control is through the use of good combustion practices.


Good combustion practices are technically feasible for the DFP Booster Pump.


8.1.2 Environmental Considerations


8.1.2.1 Coal-Fired Steam Generator


Because the fuel selected for H2 is high in volatile matter, there is a slightly higher propensity for VOC in


the final emission. However, the alkaline fly ash and Dry FGD, particularly when paired with a fabric


filter, will exhibit some reduction in VOC levels that may offset this slight increase due to higher volatile


matter concentrations. Also, as was the case with CO, reducing VOC emissions may result in higher NOX


emissions. Consequently, NOX emissions are a significant environmental factor in establishing the


appropriate controls technology for VOCs. There are no environmental considerations that would


preclude the use of good combustion practices for the steam generator.


8.1.2.2 Auxiliary Boiler


There are no environmental issues that would preclude the use of either an oxidation catalyst or good


combustion practices for the auxiliary boiler.


8.1.2.3 Emergency Diesel Generator


There are no environmental considerations that would preclude the use of either an oxidation catalyst or


good combustion practices for the emergency diesel generator.


8.1.2.4 DFP Booster Pump


There are no environmental considerations that would preclude the use of either an oxidation catalyst or


good combustion practices for the DFP Booster Pump.


8.1.3 Energy Considerations


8.1.3.1 Coal-Fired Steam Generator


There are additional energy impacts to be considered in the control technology evaluation for VOC.


Operating a steam generator to achieve absolute minimum VOC emission levels results in additional fan


power requirements and subsequent higher draft losses through the individual steam generator and


pollution control sections of the plant, but there are no energy considerations that would preclude the use


of good combustion practices for the H2 steam generator.
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8.1.3.2 Auxiliary Boiler


There are no energy considerations that would preclude the use of either an oxidation catalyst or good


combustion practices for the auxiliary boiler.


8.1.3.3 Emergency Diesel Generator


There are no energy considerations that would preclude the use of either an oxidation catalyst or good


combustion practices for the emergency diesel generator.


8.1.3.4 DFP Booster Pump


There are no energy considerations that would preclude the use of either an oxidation catalyst or good


combustion practices for the DFP Booster Pump.


8.1.4 Economic Considerations


8.1.4.1 Coal-Fired Steam Generator


There are no economic considerations that would preclude the use of good combustion practices for the


steam generator.


8.1.4.2 Auxiliary Boiler


The economic evaluation of a CO catalyst installed on the auxiliary boiler that was presented earlier in


Table 4-26 included the potential collateral reduction of VOCs in the cost effectiveness determination.


This technology option was eliminated from further consideration in the CO BACT technology section


due to the high costs of reducing the combined CO and VOCs emissions from the auxiliary boiler.


The RBLC search results (see Appendix E) do not indicate that there were any oxidation catalysts


specifically installed for VOC. However, as discussed above, there were three projects where oxidation


catalysts were required for CO control for a natural gas-fired steam generator. All of the previous


arguments presented as to why these projects are not relevant for CO are valid for VOC as well.


Considering the excessive costs, limited annual emissions, a net result of 0.2 tons of VOC reduction


annually, and no relevant RBLC oxidation catalyst determinations for similar units, oxidation catalyst was


eliminated as a control technology for the auxiliary boiler. There are no economic considerations that


would eliminate good combustion practices as a method to control VOC from the auxiliary boiler.


8.1.4.3 Emergency Diesel Generator


The economic evaluation of a CO catalyst installed on the emergency diesel generator that was presented


earlier in Table 4-27, included the potential collateral reduction of VOCs from the Tier 2 engine in the


cost effectiveness determination. This technology option was eliminated from further consideration due


to the high costs of reducing the combined CO and VOCs emissions from the emergency diesel generator.


There are no economic considerations that would preclude the use of good combustion practices as a


method to control VOC from the emergency diesel generator.







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 4.0 – Control Technology Analysis 4-115 Print Date: 6/29/2010


8.1.4.4 DFP Booster Pump


There are no economic considerations that would preclude the use of good combustion practices as a


method to control VOC from the DFP Booster Pump.


8.2 VOC BACT Emission Limitations Determination


8.2.1 Coal-Fired Steam Generator


In determining the VOC BACT emission limitation for the steam generator, it is necessary to recognize


that VOC, CO and NOX emissions are interdependent variables and are affected simultaneously by


changes in combustion conditions. Accordingly, selection of the BACT emission limitation for each of


these three pollutants was approached in a holistic fashion, recognizing the interrelationships in the


formation, relative level of concern, and impact of each as discussed in more detail in the CO BACT


determination at Section 7.2.1.


Sunflower has determined the BACT emission limitation for VOC for the steam generator to be


0.003 lb/MMBtu on a 3-hour block average basis, not including startup and shutdown. Although lower


VOC emission levels may be theoretically obtainable with combustion modifications, higher NOX


emissions at the steam generator outlet would likely result. The VOC emission limitation can be achieved


without substantially impacting NOX emissions and is one of the lowest levels permitted for similar


applications. VOC emissions will be verified by appropriate reference method testing at the stack.


To verify that the VOC BACT emission limitation selected for the steam generator is appropriate, the


selected limitation was compared to emission limitations for other recently permitted steam generators.


Emission limitations and control deployment for the recently permitted generating units are referenced in


Table 4-28. The majority of these permits (35 of 40) have established limitations of 0.003 lb/MMBtu or


higher. Only four permits have lower limitations and of these, three projects were permitted to fire


eastern bituminous coal.53 As discussed above, the operating scheme for bituminous coal results in lower


VOC formation and is not comparable to operations at H2. Two of the four projects with a lower


emission limitation, Intermountain Power Project Unit 3 and Santee Cooper Pee Dee, have been


cancelled. Table 4-29 presents a comparison of NOX limitations for the facilities with VOC at or below


0.003 lb/MMBtu. All of the permits with lower VOC limitations allow higher NOX emissions, ranging


from 0.0554 to 0.08 lb/MMBtu. As discussed above, VOC, CO, and NOX emissions are interdependent


variables. Sunflower believes that these lower limitations can be achieved only if higher NOX limits are


acceptable.


53 The WyGen III emission rate listed in Table 4-28 was identified in the Wyoming Department of Environmental Quality Permit Application
Analysis. This is not a permit limitation but rather is listed as potential boiler emissions. The permit does not include a VOC limit; the
WyGen III PSD applicability determination eliminates VOC because the potential emissions of 15.4 TPY were well below 40 TPY. In fact this is
not an enforceable limitation and not an appropriate basis for a BACT determination.
54 WyGen III’s limitation is a 12-month average, so the equivalent 30-day rolling average would be greater than the 0.05 lb/MMBtu NOX


limitation for H2.
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All of the projects that are in the draft permit or application stage propose limitations for VOC emissions


that are greater than or equal to that determined for H2.55


Additionally, Sunflower reviewed the publicly available literature and the limited test reports from other


sources equipped with similar control technology,56 and burning PRB coal. Averages of the individual


stack test results reviewed range from the detection level, discussed below, to 0.0023 lb/MMBtu. Only


two sources have been tested more than once: Walter Scott, which has the highest level of measured


VOC emissions (0.0023 lb/MMBtu); and Hawthorn 5, which has the lowest (0.0008 lb/MMBtu). A


recent MACT determination for John Turk (SWEPCO) has established a VOC limitation based on


Hawthorn emission test data from the period 2002 through 2006, with ADEQ eliminating other VOC


facility data representing single data points as insufficient to determine any type of achieved emission rate


for a particular source. ADEQ also noted that using different test methods on different sources also is not


appropriate. ADEQ utilized the NIST/SEMATECH Engineering Statistics Handbook method to


determine a limit of 0.00078 lb/MMBtu for John Turk based on the mean plus three standard deviations,


considering 5 years of test results for Hawthorn. Additional Hawthorn test data is available for the years


2007 and 2008, which when included in the data set would yield a limit of 0.0012 lb/MMBtu. As John


Turk is not yet completed, the lower limitation is not yet demonstrated and Hawthorn data is trending


higher with each year.


The determination of the emission limitation for VOC must also account for the limitations of emissions


measurement. Therefore, Sunflower reviewed the test methods adopted by USEPA to measure VOC


emissions, specifically USEPA Methods, 25, 25A, and 18. The concentration of VOC in the flue gas at


the stack outlet of H2 is estimated to be at a level where it cannot be detected by USEPA Method 25,


which has a detection limit of 50 ppm (approximately 0.04 lb/MMBtu). USEPA Method 25A uses Flame


Ionization Detector (FID) and the detection level is low enough to measure organic compounds at the


level expected for H2, 1 ppm (approximately 0.0008 lb/MMBtu).57 However, Method 25A measures


non-VOC organics such as methane and ethane along with organics that are classified as VOC.


Therefore, an additional method (USEPA Method 18) must be used to determine what can be subtracted


from the Method 25A results to yield a representative VOC level. For valid quantitative measurement,


where there is confidence in the accuracy and reliability of the reported results, the measurement should


be well above the detection limit. The term “practical quantification limit” (PQL) is often used to


describe the minimum concentrations where reliable measurements are obtained. The PQL is greater than


the detection limit, usually three to seven times the detection limit. The PQL for VOC using Method 25A


with a detection level of 0.0008 lb/MMBtu would be on the order of 0.002 to 0.006 lb/MMBtu.


55 Twin Oaks 3 (Application: 0.003), Limestone 3 (0.0036), Toquop (0.003), Plum Point 2 (Application: 0.0035), Consumers Bay County (0.004),
Trailblazer (0.0036), Coleto Creek (0.0034), Plant Washington (0.003), and Cypress Creek (Application: 0.0035) are all proposed at levels equal
to or above H2.
56 These units are WyGen 2 (<0.0009), Hardin (0.0008), TS Newmont (<0.00008), Walter Scott 4 (0.0023), Weston 4 (0.0009), and Hawthorn 5
(0.0008). All units are equipped with Dry FGD technology, although the Hardin unit uses dry circulating scrubber technology rather than the
more common spray dry absorber deployed at the other sources.
57 The estimate of 0.0008 lb/MMBtu as the detection limitation for Method 25A, assumes 15% moisture and 6.0% O2 (dry) with methane used as
the calibration gas.
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VOC test data are not available for H1, and the limited data that are available for units similar to H2 show


large variations in VOC levels. Accordingly, Sunflower believes that reliably demonstrating compliance


with an emission limitation at levels below 0.003 lb/MMBtu would be difficult with the test methods


currently prescribed by USEPA.


8.2.1.1 BACT VOC During Startup and Shutdown


For coal-fired units, emission tests cannot be conducted with any degree of reliability during startup and


shutdown events. A requirement for good air pollution control practices provides practical enforceability


as well as an adequate basis to pursue enforcement for improper operation or maintenance. The use of


work practices standards are particularly appropriate for sources not equipped with any CEMS or where a


particular pollutant is not monitored by CEMS. Good work practices will be employed during startup,


shutdown, and malfunction periods to minimize VOC emissions.


8.2.2 Auxiliary Boiler


The auxiliary boiler will utilize good combustion practices for VOC control and will be fired only with


pipeline natural gas. Potential VOC emissions from the auxiliary boiler will also be limited by limiting


their annual operation to 876 hours per year per steam generator.


Results from an up-to-date search of the RBLC for natural gas-fired auxiliary boilers in the size range of


the H2 auxiliary boiler is provided in Appendix E. Table E-15 presents the results for VOC. The cases


highlighted in Table E-15 represent RBLC determinations that are not BACT determinations or may not


be applicable to this project.


The Pine Bluff Energy steam generator is a base load type steam generator and therefore the VOC


emissions controls are not directly comparable with the limited operation auxiliary boiler at Holcomb


Station. Calpine’s Turner Energy Center facility was never constructed, and as a result the BACT VOC


emission limitation of 0.0044 lbs/MMBtu was never demonstrated in practice. The Liberty Generating


Station limitation was not based upon BACT. The VOC limitation for Tenaska Arkansas is lower, but the


RBLC reports that the facility was never constructed and that the permit was voided in 2003. As


discussed above, the AES Red Oak VOC limitation was based on LAER and is not relevant. All of the


remaining VOC levels in Appendix E are equal to or greater than 0.005 lb/MMBtu.


The analysis of recent RBLC determinations indicates that an emission limitation of 0.005 lb/MMBtu is


BACT for the auxiliary boiler, considering the BACT limitations for other pollutants. This limitation will


balance the NOX, CO, and VOC emission rates, as these pollutants must be examined on a holistic basis.


8.2.3 Emergency Diesel Generator


The applicable NSPS Subpart IIII (Standards of Performance for Stationary Compression Internal


Combustion Engines) emission limitation for the emergency diesel generator is a combined NOX and


NMHC emission limitation of 4.8 g/HP-hr. Sunflower examined engine emission data from potential


suppliers of certified Tier 2 emergency diesel generators. These data indicate that total hydrocarbon


emissions are small fraction of the total NOX + NMHC emissions. To estimate VOC emissions from the


emergency diesel generator, which are not regulated by Subpart IIII, it was conservatively assumed that
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ten percent of the total NOX + NMHC emission rate is VOC. This results in a BACT emission limitation


of 0.5 g/HP-hr.


8.2.4 DFP Booster Pump


The applicable NSPS Subpart IIII (Standards of Performance for Stationary Compression Internal


Combustion Engines) emission limitation for the DFP Booster Pump is a combined NOX and NMHC


emission limitation of 3.0 g/HP-hr. Sunflower examined engine emission data from potential suppliers of


certified Tier 3 fire pumps. These data indicated that total hydrocarbon emissions are a small fraction of


the total NOX + NMHC emissions. To estimate VOC emissions from the DFP Booster Pump, which are


not regulated by Subpart IIII, it was conservatively assumed that ten percent of the Tier 3 total


NOX + NMHC emission rate is VOC. This results in a BACT emission limitation of 0.3 g/HP-hr.


Table 4-28
Summary of VOC Permit Limits for Recent Projects


Unit Location
VOC limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Plum Point Energy
Unit 1


Osceola, AR 0.02
Permit


Aug 2003
PRB / PC / 665 MW


Good
Combustion


Practices


WyGen II Gillette, WY 0.01 Operating PRB / PC / 100 MW
Good


Combustion
Practices


Thoroughbred
Generating Station


Central City,
KY


0.0072 (30-day)
Permit


May 2006


Bit / PC / 750 MW
each (2)


Good
Combustion


Practices


Prairie Energy Corn
Belt Energy


Elkhart, IL 0.0065
Permit


Dec 2002


Illinois coal / PC /
91 MW


Good
Combustion


Practices


Oak Grove Oak Grove, TX 0.0045
Permit


Jun 2007


Lignite / PC /
860 MW each (2)


Good
Combustion


Practices


Whelan Energy Center
Unit 2


Hastings, NE
0.004 (Test
method avg)


Permit


Mar 2004
PRB / PB / 220 MW


Good
Combustion


Practices


Longview Power
Maidsville,


WV
0.004 (3-hr


rolling)


Permit


Mar 2004


Bit / SCPC /
750 MW


Good
Combustion


Practices


Prairie State Marissa, IL
0.004 (3-hr


block)


Permit


Jan 2005


Illinois #6 / PC /
750 MW each (2)


Good
Combustion


Practices


Newmont TS Power
Project


Dunphy, NV


8.1 lbs/hr


[0.004
lb/MMBtu]


Operating PRB / PC / 200 MW
Good


Combustion
Practices


AMP-Ohio


AMPGS
Meigs Co., OH 0.0037 (3-hr)


Permit


Oct 2009


Bit. Or PRB / PC /
480 MW each (2)


Good
Combustion


Practices


Dry Fork Station


Basin Electric
Gillette, WY 0.0037


Permit


Oct 2007
PRB/ PC / 422 MW


Good
Combustion


Practices
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Unit Location
VOC limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Springerville Units 3 &
4 -Tucson Electric


Springerville,
AZ


0.06 lb/ton coal
(3-hr)


Permit


July 2006


(Unit 3 Operating)


PRB / PC / 440 MW
each (2)


Good
Combustion


Practices


KCP&L Hawthorn
Unit 5A


Kansas City,
MO


0.0036 Operating PRB / PC / 570 MW
Good


Combustion
Practices


Southwest Station
Unit 2


Springfield,
MO


0.0036
Permit


Dec 2004
PRB / PC / 275 MW


Good
Combustion


Practices


MidAmerican Council
Bluffs, renamed Walter
Scott Energy Center,
Unit 4


Council Bluffs,
IA


0.0036 Operating
PRB / SCPC /


900 MW


Good
Combustion


Practices


WPSC Weston 4 Rothschild, WI
0.0036 (calendar


day)
Operating


PRB / SCPC /
600 MW


Good
Combustion


Practices


Sandy Creek


LS Power
Riesel, TX 0.0036


Permit


May 2006
PRB / PC / 800 MW


Good
Combustion


Practices


Big Stone II
Big Stone City,


SD
0.0036


Permit


June 2009


PRB / SCPC /
600 MW


Good
Combustion


Practices


Hugo Unit 2


Western Farmers
Electric Coop


Hugo, OK 0.0036
Permit


Jan 2007


PRB / SCPC /
750 MW


Good
Combustion


Practices


LS Power


Longleaf
Hilton, GA 0.0036 (3-hr)


Permit


May 2007


Bit & PRB/ PC /
600 MW each (2)


Good
Combustion


Practices


AEC Norborne Norborne , MO 0.0036
Permit


Feb 2008


PRB / SCPC /
780 MW


Good
Combustion


Practices


AEP/SWEPCO


John W. Turk
Fulton, AR


0.0036 (3-hr)


[BACT]


Permit


Nov 2008


Sub Bit./ USCPC /
600 MW


Good
Combustion


Practices


Iatan Unit 2


KCP&L
Iatan, MO


0.0036 (test
method avg)


Permit


Aug 2007


Sub bit. / PC /
930 MW


Good
Combustion


Practices


Dallman Unit 4


City of Springfield
Springfield, IL


0.0036
(3-hr block)


Operating Bit/ PC/ 250 MW
Good


Combustion
Practices


Oak Creek / Elm Road Oak Creek, WI 0.0035 (24-hr)
Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


Good
Combustion


Practices


Comanche Unit 3 Pueblo, CO 0.0035
Permit


Jul 2005


PRB / SCPC /
750 MW


Good
Combustion


Practices


Sand Sage
(Holcomb 2)


Holcomb, KS 0.0035
Permit


Oct 2002


PRB / PC /
600 MW


Good
Combustion


Practices
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Unit Location
VOC limit


(lb/MMBtu)
Status of Project


Fuel / Source
design / size


Control
Technology


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.0034


Permit


Dec 2008


Bit or PRB / PC /
675 MW


Good
Combustion


Practices


OPPD


Nebraska City Unit 2


Nebraska City,
NE


0.0034 (test
method avg)


Operating PRB / PC / 660 MW
Good


Combustion
Practices


Hardin Generating
Station, Rocky
Mountain Power


Hardin , MT 0.0034 Operating PRB / PC / 116 MW
Good


Combustion
Practices


Seminole Unit 3 Palatka, FL 0.0034
Permit


Sep 2008


Bit + Pet Coke blend
/ SCPC / 750 MW


Good
Combustion


Practices


Trimble Co Unit 2 Bedford, KY
0.0032 (3-hr


rolling)


Permit


Feb 2008


Bit. / SCPC /
750 MW


Good
Combustion


Practices


Roundup Power
Project


Roundup, MT 0.003
Permit


Nov 2005


PRB / PC / 390 MW
each (2)


Good
Combustion


Practices


Duke Cliffside Cliffside, NC 0.003
Permit


Mar 2009


Bit. / SCPC /
800 MW


Good
Combustion


Practices


Desert Rock
Farmington,


NM
0.003 (3-hr)


Permit


July 2008


Western Bit / SCPC
/ 750 MW each (2)


Good
Combustion


Practices


Intermountain Power
Unit 3


Delta, UT
0.0027 (test
method avg)


Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW


Good
Combustion


Practices


WyGen III Gillette, WY 0.0027
Permit


Feb 2007
PRB / PC / 100 MW


Good
Combustion


Practices


Spruce Unit 2


City Public Service


San Antonio
TX


0.0025
Permit


Dec 2005
PRB / PC / 750 MW


Good
Combustion


Practices


Santee Cooper Cross
Units 3 & 4


Pineville, SC 0.0024 Operating
Bit + pet coke / PC /


660 MW each (2)


Good
Combustion


Practices


Santee Cooper Pee Dee Kingsburg, SC
0.0024 (3-hr


block)


Permit


Mar 2009


Bit. / SCPC /
600 MW each (2)


Good
Combustion


Practices
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Table 4-29
Comparison of Steam Generator NOX, CO, and VOC


Permit Limits for Recent Projects - VOC Focus


Project
NOX Limit


(lb/MMBtu)A


CO Limit


(lb/MMBtu)


VOC Limit


(lb/MMBtu)
Permit status


Fuel / Source
Design / Size


Roundup Power
Project


0.07 (24-hr) 0.15 0.003
Permit Nov


2005


PRB / PC /
390 MW each


(2)


Duke Cliffside 0.07 0.12 0.003
Permit Mar


2009
Bit / SCPC /


800 MW


Desert Rock
0.06 (24-hr block)


0.05 (30-day)


0.10
(24-hr block)


0.003 (3-hr)
Permit July


2008


Western bit/
SCPC / 750 MW


each (2)


Intermountain
Power Unit 3


0.07
0.15


(30-day rolling)


0.0027 (test
method
average)


Permit Oct
2004


Bit or blend Bit
& Sub bit / PC /


950 MW


WyGen III 0.05 (12-month) 0.15 0.0027
Permit


Feb 2007


PRB / PC /
100 MW


Spruce Unit 2


City Public Service
0.069


0.15 (12-month
rolling)


0.0025
Permit


Dec 2005


PRB / PC /
750 MW


Santee Cooper Cross
Units 3 & 4


0.08 (annual) 0.16 0.0024 Operating
Bit + pet coke /
PC / 660 MW


each (2)


Santee Cooper Pee
Dee


0.07


0.15 (3-hr and
30-day)


[BACT &
MACT


0.0024
(3-hr block)


Permit Mar
2009


Bit / SCPC /
600 MW each


(2)


Notes:
A. NOX limitations are 30-day rolling unless indicated otherwise
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9.0 SULFURIC ACID MIST (SAM)


A relatively small percentage of sulfur in the fuel stream is oxidized to SO3 during the combustion


process. General literature indicates that the amount of flue gas SO2 oxidized in the steam generator


ranges from approximately 0.1 to 0.4 percent for subbituminous coals and from approximately 0.5 to


1.2 percent for low sulfur eastern bituminous coals. Lower values for subbituminous coals are likely the


result of both low fuel sulfur concentrations as well as the interaction between alkaline flyash from


subbituminous coals and the SO3 present in the flue gas. Test measurements on H1 show steam generator


outlet SO3 levels to be highly variable, without any significant differences in coal sulfur. Taking all this


into account, Sunflower has concluded the appropriate estimate of SO3 generated in the steam generator


to be 0.4 percent of the design fuel SO2 concentration, corresponding to approximately 2 ppm.


Additional SO2 is oxidized to SO3 as the flue gas passes through the SCR catalyst. The extent of this


oxidation depends upon the catalyst formulation and SCR operating conditions. In general, the degree of


SO2 oxidation ranges from about 0.2 percent to 1.5 percent for most SCR reactors designed for


bituminous coals. SCR applications for steam generators using low sulfur, high alkalinity coals, such as


Powder River Basin coals, typically have higher SO2 oxidation rates (3 percent or higher).58 High


alkalinity ash from coals such as PRB coals react with SO3 generated across the SCR catalyst to partially


offset the increased SO3 due to the SCR system. The total estimated SO3 from the H2 steam generator


and the SCR catalyst is expected to be on the order of 4 to 9 ppm.


Any SO3 present in the flue gas will combine with moisture in the flue gas to form H2SO4. Virtually all


SO3 converts to H2SO4 at flue gas temperatures of 400ºF or less. For low-sulfur fuels proposed for H2


(SO3 concentrations between 4 to 9 ppm), initial condensation of H2SO4 on cold surfaces of the air heater


begins at temperatures of about 265 to 280ºF and continues in the Dry FGD (at temperatures of less than


190ºF). The condensed H2SO4 becomes very fine SAM aerosols or is adsorbed on the surfaces of flyash


or Dry FGD solids that can then be collected with high efficiency in the downstream fabric filter. At the


stack point of measurement for H2 (when equipped with Dry FGD technology) the remaining SO3 vapor-


phase levels are expected to be less than 0.1 ppm, and this quantity plus any remaining uncollected H2SO4


aerosols will be present in the plume immediately downstream of the stack.


9.1 Selection of Control Technologies


Sunflower has selected Dry FGD in combination with a fabric filter as the appropriate control technology


for control of H2SO4 emissions from the H2 steam generator. Dry FGD and the fabric filter were chosen


because they are the technologies that can achieve the highest degree of control of H2SO4 emissions and


have limited environmental, economic, and energy impacts. In addition, these are already selected as the


appropriate control technology for SO2 and PM control.


58 EPRI, Estimating Total Sulfuric Acid Emissions from Stationary Power Plants, Technical Update, March 2008
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For the auxiliary boiler, emergency diesel generator, and DFP Booster Pump, Sunflower has selected


pipeline quality natural gas and ULSD and good combustion practices to control H2SO4 emissions. Add-


on H2SO4 controls are not practical, and the use of these low sulfur fuels and good combustion practices


has already been selected as the appropriate control technologies for SO2 and PM. In addition, the use of


low sulfur fuels and good combustion practices does not result in any negative environmental, economic,


or energy impacts.


9.1.1 Evaluation of Control Technology


9.1.1.1 Coal-Fired Steam Generators


SAM control can be achieved by the use of a Dry FGD/fabric filter system, which is estimated to be


greater than 90 percent effective, or the application of other SO2 and PM control technologies such as Wet


FGD and Wet ESPs. Wet ESP systems, which are considered add-on control technology for Wet FGD


systems, are often installed for the purpose of controlling SAM for high sulfur coal applications.


However Wet ESPs are not likely to be effective as a control system in conjunction with a Dry


FGD/fabric filter system, as discussed in this section.


9.1.1.1.1 Dry FGD and Fabric Filter


The Dry FGD/fabric filter system selected as the appropriate control technology for SO2 and PM and the


alkaline fly ash from the fuel are effective in chemically reducing the level of SAM emissions. Sunflower


estimates that this combination of controls will reduce greater than 90 percent of the potential H2SO4


emissions, consistent with the emission limitations required or implied in other recent permits. As


explained in Section 4.1.1.1.1 on SO2 controls, the Dry FGD process does not generate a visible stack


plume because the stack temperature is greater than the saturation temperature of the flue gas.


The low-sulfur western subbituminous coal that will be used by H2 generates low concentrations of SO2


in the flue gas, which inherently reduces the potential generation of SO3 in the combustion process and


across the SCR catalyst. In addition, low-sulfur western coals produce a highly alkaline ash which


provides additional mechanisms to chemically reduce SAM as the flue gas progresses through the air


heater to the Dry FGD/fabric filter system. Previous testing in 2004 on H1, when scaled-up for the H2


design, indicates an estimated steam generator outlet level of less than 11 tons per year of SO3, which


corresponds to the detection level for USEPA Method 8A. Subsequent testing in August 2009, using the


controlled condensate test method, indicated higher air heater outlet values than those determined in 2004.


Although H1 does not have an SCR, which can be expected to contribute additional SO3 to the steam


generator flue gas, this testing illustrates how the use of low-sulfur western subbituminous coal results in


inherently low levels of SO3 when utilizing Dry FGD and a fabric filter.


BACT-based data for H2SO4 are sparse, especially since low-sulfur western subbituminous coal-fired


units permitted before the advent of SCR technology were known to have very low SAM emissions.


Conversion of SO2 to SO3 and subsequent combination with water to form H2SO4 are known reactions in


the presence of the SCR catalyst which is installed to reduce NOX emissions. Little technical literature


has been published on this topic. However recent test reports for other units indicate that the H2SO4


estimate determined for H2 is with the range for other facilities burning the same fuel with the same
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applied control technology as H2. These data are summarized in Figure 4-4 and Table 4-30. The


variability in the test results, even for similar facilities with similar designs and fuel supplies, and the need


to maintain a compliance margin in permit limitations do not justify lowering the BACT H2SO4 emission


limitation for H2.


Figure 4-4
Comparison of H2SO4 Emission Rate (lb/MMBtu) at Stack Outlet


Graph ID Station Unit Test Date Test Method


A Holcomb Generating Station Proposed Unit 2 -- --


B Holcomb Generating Station Unit 1 August 2009 Consol Controlled Condensate


C Holcomb Generating Station Unit 1 August 2009 Method 8A


D Holcomb Generating Station Unit 1 October 2004 Controlled Condensate


E Holcomb Generating Station Unit 1 October 2004 Controlled Condensate


F Marshall Steam Station Unit 4 May 2007 Method 8C


G Cross Generating Station Unit 3 January 2007 Method 8A


H Cross Generating Station Unit 4 July 2008 Method 8A


I Cross Generating Station Unit 1 February 2009 Method 8A


J Cross Generating Station Unit 4 February 2009 Method 8A


K Hardin Generating Station Unit 1 May 2006 Method 8


L TS Newmont Unit 1 April 2008 Method 8A


M Walter Scott Energy Center Unit 4 August 2007 Method 8A


N Walter Scott Energy Center Unit 4 May 2007 Method 8A


O Weston Generating Station Unit 4 July 2008 Method 8A
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Graph ID Station Unit Test Date Test Method


P Nebraska City Unit 2 April 2009 Method 8


Q KCP&L Iatan Station Unit 1 May 2006 Method 8


R Pleasant Prairie Generating Station Unit 1 January 2007 Method 8A A


S Pleasant Prairie Generating Station Unit 2 May 2007 Method 8A B


Notes:
A. The lb/MMBtu values were not available. They were estimated from the lb/hr values using the average heat input from the PM


runs (i.e., 6,386 MMBtu/hr). Run #2 results were listed as zero.
B. The lb/MMBtu values were not available. They were estimated from the lb/hr values using the average heat input from the PM


runs (i.e., 6,208 MMBtu/hr).


Table 4-30
Comparison of H2SO4 Emission Rate at Stack Outlet


Unit
Stack Measurement


(lb/MMBtu)
Test Method


Hardin 1 0.0042 Method 8


TS Newmont 1 0.0003 Method 8A


Walter Scott 4 0.0006 Method 8A


Weston 4 0.002 Method 8A


Holcomb 1 0.0023 Controlled Condensate (Consol)


Nebraska City 2 0.0025 Method 8A


Holcomb 1 0.0003 - 0.0023 Controlled Condensate (Consol)
Notes:


A. Reference Method 8 detection level is determined to be 50 ppm. References to Method 8 are presumed to have, in fact, been
Method 8A


Each of the sources reported in Table 4-30 uses western coal, either subbituminous or bituminous, and is


equipped with Dry FGD and a fabric filter. The initial data for H1, determined in 2004, agree favorably


with the test results reported for Newmont 1 and Walter Scott 4. The later H1 data, determined in 2009,


agree favorably with results reported for Hardin 1, Nebraska City 2, and Weston 4. These differences


may be explained, at least for H1, by a slight difference in the test method. In the later H1 testing, the gas


sample was cooled below the acid dew point temperature, while in the initial testing the method


conformed to Method 8A, which controls the sample temperature above the acid dew point. It is likely


that the difference in test methods can have a substantial influence on the results reported for SAM.


Sunflower believes that use of the controlled condensate test method is the appropriate method to measure


SAM.


9.1.1.1.2 Wet FGD and ESP or Fabric Filter


With a Wet FGD system, the PM collection device is installed upstream of the Wet FGD scrubber. This


combination of PM control and Wet FGD system is not as effective as the combination of the Dry


FGD/fabric filter in achieving corresponding reductions of H2SO4. The Wet FGD control technology
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train has been more typically applied to higher sulfur eastern bituminous coals. In the Wet FGD scrubber,


the flue gas temperature is reduced to saturation and thus condenses H2SO4 to very fine aerosols which


are then collected in the scrubber with efficiencies that range from about 20 to 80 percent. In recent


permit decisions for high sulfur fuels, Wet ESPs downstream of the Wet FGD scrubber have been


included to reduce aerosols, including H2SO4.


9.1.1.1.3 Wet ESP


Sunflower is not aware of any PRB coal-fired facilities equipped with a Wet ESP for H2SO4 control.59


Wet ESPs are typically applied as additional control devices in high sulfur fuel projects, such as those


utilizing high-sulfur eastern bituminous coals or petroleum coke. They are installed downstream of the


Wet FGD and can effectively reduce the higher levels of H2SO4 present in these applications. For these


high sulfur applications, sulfuric acid reductions have been reported in the range of 90 to 95 percent. In a


PRB coal-fired power plant equipped with a Dry FGD/fabric filter system, the H2SO4 mist emissions


exiting the stack are much lower due to the lower sulfur content of PRB coals, the high alkalinity of PRB


coal ash and the high H2SO4 removal capability of the Dry FGD/fabric filter system. Very little of the


H2SO4 exiting the fabric filter is expected to exist as a mist or aerosol, which could potentially be


collected by a Wet ESP installed downstream of the fabric filter. Instead, much of the H2SO4 is expected


to exist in the vapor phase, and very little if any would be removed by a Wet ESP. Thus, a Wet ESP


applied downstream of a Dry FGD/fabric filter system would result in much lower removal efficiencies,


assuming any reduction is achievable, than would be expected for typical applications of Wet ESPs on


facilities using high sulfur fuels.


Sunflower estimates that with the Dry FGD/fabric filter system, the concentration of H2SO4 in the flue gas


at the H2 stack will be approximately 0.004 lb/MMBtu, based on H2SO4 stack tests performed on H1 and


other similar facilities. Recent permits for higher sulfur coal projects equipped with Wet ESP technology


and low sulfur coal projects without Wet ESP technology have comparable or higher H2SO4 BACT


limitations. An emission rate of approximately 0.004 lb/MMBtu approaches the quantification level of


Method 8A; lower rates would not be measurable with any degree of reliability.60 Effectively then, a


concentration of approximately 0.004 lb/MMBtu is the lowest which can be reliably measured.


Therefore, the efficacy of Wet ESP technology to further reduce emissions on H2 cannot reliably be


evaluated.


59 The Wet ESP installed at Northern States Power/Xcel Energy’s Sherbourne County Station, a coal-fired unit using low-sulfur subbituminous
coal, was not installed to control H2SO4, but rather to control PM emissions and to resolve high opacity levels.
60 USEPA has not promulgated a H2SO4 test method specifically designed for measurement of SAM from coal-fired boilers. USEPA has posted
on its website Conditional Test Method-013 (CTM-013), which is a method developed by the National Council of Air and Stream Improvement,
Inc. (NCASI) and commonly referred to as Method 8A. Method 8A, or variations of Method 8A, is most commonly used to measure SAM in
flue gas from coal-fired boilers. Depending upon the length of sample collection, the method detection limit for Method 8A is expected to range
from approximately 0.1 to 0.3 ppm. As previously discussed, the PQL is greater than the detection limit, usually 3 to 7 times the detection limit.
Therefore, the ability to accurately and reliably measure SAM at flue gas concentrations less than 1 ppm, approximately 0.004 lb/MMBtu, is
questionable.
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9.1.1.2 Auxiliary Boiler


The auxiliary boiler will be operated only during periods when the steam generator is off-line to provide


steam and heat to essential systems or when returning the unit to service following an outage. As such,


annual operations will be limited (less than ten percent utilization annually). As discussed in the SO2


BACT analysis above, the most effective way of controlling emissions of SO2, and hence SO3/H2SO4,


from the auxiliary boiler is to utilize fuels that have inherently low sulfur contents. The auxiliary boiler


will be fired solely by natural gas, which is recognized as the cleanest burning fossil fuel. Add-on


controls are not practical, because the emission of H2SO4 from the auxiliary boiler is extremely small to


begin with, and the technological and economic considerations associated with add-on controls eliminated


them from further consideration.


9.1.1.3 Emergency Diesel Generator


The purpose of the emergency generator is to operate (other than during testing) during periods of


unplanned internal plant electrical emergencies. Operation of the emergency diesel generator for


maintenance checks and readiness testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the emergency generator is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation


where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the emergency generator.


As discussed in the SO2 BACT analysis above, the most effective way of controlling emissions of SO2,


and hence SO3/H2SO4, from the emergency diesel generator is to utilize fuels that have inherently low


sulfur contents. The diesel generator must, for reasons of its emergency use criteria, operate on ULSD


(maximum sulfur content of 15 ppm [0.0015 percent]). ULSD is required for operation of all stationary


CI ICE after October 1, 2010 (40 CFR Parts 60, 85, et al.). Storage of diesel is relatively easy, and it is


readily available. Add-on controls are not practical, because the emission of H2SO4 from the emergency


diesel generator is extremely small to begin with, and the technological and economic considerations


associated with add-on controls eliminated them from further consideration.


9.1.1.4 DFP Booster Pump


The purpose of the DFP Booster Pump is to operate (other than during testing) during periods of plant


emergencies, specifically fire. Operation of the DFP Booster Pump for maintenance checks and readiness


testing will be limited to 100 hours per year.


Because of the critical nature of its operation, the DFP Booster Pump is designed to operate on a


100 percent independent and reliable source of fuel. The use of ULSD, stored on-site, meets this design


requirement. With regard to natural gas, the Holcomb site is serviced by a single 10 inch natural gas


pipeline. The lack of multiple natural gas service supply lines to the site creates a potential situation
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where natural gas service may not be available due to offsite problems with the service pipeline. Because


the design of the current natural gas supply system cannot guarantee a 100 percent reliable source of fuel


at all times, it cannot be considered as a viable fuel source for the fire pump.


As discussed in the SO2 BACT analysis above, the most effective way of controlling emissions of SO2,


and hence SO3/H2SO4, from the DFP Booster Pump is to utilize fuels that have inherently low sulfur


contents. The diesel generator must, for reasons of its emergency use criteria, operate on ULSD


(maximum sulfur content of 15 ppm [0.0015 percent]). ULSD is required for operation of all stationary


CI ICE after October 1, 2010 (40 CFR Parts 60, 85, et al.). Storage of diesel is relatively easy, and it is


readily available. Add-on controls are not practical, because the emission of H2SO4 from the DFP


Booster Pump is extremely small to begin with, and the technological and economic considerations


associated with add-on controls eliminated them from further consideration.


9.1.2 Environmental Considerations


9.1.2.1 Coal-Fired Steam Generator


There are no environmental issues that would preclude the use of a Dry FGD and fabric filter on the


steam generator. The existing water and waste treatment systems are adequate for these systems since


they are identical to those for H1. Water supply for the Dry FGD is from cooling tower blowdown and


other waste water streams produced by the generating unit.


Section 4.1.2.1 addresses the environmental considerations of Wet FGD with an ESP or fabric filter


technology. In summary,


 Maintaining the same net electrical output at H2 would require approximately 3 to 3.5 percent


lower fuel consumption if H2 is equipped with a Dry FGD system than if H2 is equipped with


a Wet FGD system. This would result in approximately 3 to 3.5 percent fewer tons of fuel


combusted annually with corresponding lower emissions of other pollutants;


 HAP emissions are lower;


 Maximum ground level concentrations of all pollutants are typically lower;


 There will not be a substantial vapor plume;


 Sulfuric acid mist emissions are lower;


 The incremental cost of installing a wet system to control SO2 emissions is extremely high;


 Less water will be consumed in the scrubber operations;


 A wastewater discharge from dewatering Wet FGD sludge to gypsum will require substantial


additional water treatment equipment and may jeopardize Holcomb Station’s “zero liquid


discharge” permit;


 A Wet FGD system produces a different waste products that requires disposal; and


 Systems are already in place at the site to generally support Dry FGD.
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The addition of a Wet ESP system for the steam generator would necessitate the additional use of water,


the development of additional water treatment and waste water treatment systems, the development of an


NPDES permit, and an additional waste stream location for disposal. These environmental


considerations, however, would not preclude the use of a Wet ESP on the steam generator.


9.1.2.2 Auxiliary Boiler


There are no environmental considerations that would preclude the use of low sulfur fuels and good


combustion practices for the auxiliary boiler.


9.1.2.3 Emergency Diesel Generator


There are no environmental considerations that would preclude the use of low sulfur fuels and good


combustion practices for the emergency diesel generator.


9.1.2.4 DFP Booster Pump


There are no environmental considerations that would preclude the use of low sulfur fuels and good


combustion practices for the DFP Booster Pump.


9.1.3 Energy Considerations


9.1.3.1 Coal-Fired Steam Generator


There are no energy considerations that would preclude the use of Dry FGD and a fabric filter on the


steam generator.


Section 4.1.3.1 addressed the energy considerations for selection of Wet FGD with an ESP or fabric filter.


In summary, a Wet FGD system requires a significant amount of electric energy for operation. The


energy consumption for the H2 Dry FGD is estimated to be approximately 47 percent of that for a wet


system. These energy considerations, however, would not preclude the use of Wet FGD and an ESP or


fabric filter on the steam generator.


The electrical energy necessary for the operation of a Wet ESP and the ancillary equipment associated is


on the order of 0.5 percent. These energy considerations, however, would not preclude the use of a Wet


ESP on the steam generator.


9.1.3.2 Auxiliary Boiler


There are no energy considerations that would preclude the use of low sulfur fuels and good combustion


practices for the auxiliary boiler.


9.1.3.3 Emergency Diesel Generator


There are no energy considerations that would preclude the use of low sulfur fuels and good combustion


practices for the emergency diesel generator.
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9.1.3.4 DFP Booster Pump


There are no energy considerations that would preclude the use of low sulfur fuels and good combustion


practices for the DFP Booster Pump.


9.1.4 Economic Considerations


9.1.4.1 Coal-Fired Steam Generators


There are no economic considerations that would preclude the selection of Dry FGD and fabric filter as


the appropriate control technology for the steam generator.


As stated in Section 4.1.4.1, the cost of installing a Wet FGD exceeds the cost of a Dry FGD by


approximately $19.5 million. These costs were determined to be infeasible, which coupled with other


technical, environmental, and energy factors, eliminated Wet FGD as a feasible control option, and SO2


BACT was demonstrated to be Dry FGD.


The cost of removing H2SO4 with a Wet ESP installed downstream of the Dry FGD/fabric filter, to the


extent there actually might be any meaningful removal, would be extremely high. Staehle, et al.61


presented capital and operating costs estimates for installing a Wet ESP that would be integrated with a


Wet FGD system for a hypothetical 500 MW unit burning high sulfur coal. The capital costs, presented


in 2003, ranged from $20 to $40/kW, and annual operating costs (including capital recovery) ranged from


$1.12 to $2.2 million dollars per year, depending upon whether 1 to 3 fields were selected for the Wet


ESP design. It is probable that the costs for a “stand-alone” Wet ESP (i.e., not installed on top of a wet


scrubber), which would be required for H2, would be higher due to additional ductwork, structural steel,


and foundations.


Staehle, et al. indicated the H2SO4 removal efficiency for this hypothetical plant ranged from 50 percent


to 95 percent depending upon the number of fields installed.62 As outlined above, these removal


efficiencies, which were developed for a high sulfur coal unit with a Wet FGD system, are not


representative for H2. The Wet ESP costs presented by Staehle, et al. were escalated to current costs63


using the Chemical Engineering Plant Cost Index (CEPCI) and scaled for the larger H2 unit. It was also


assumed that an extra field would be included to insure continuous compliance with the stated efficiency


goal. The corresponding average cost-effectiveness levels presented in Table 4-32, would exceed


approximately $66,000/ton of H2SO4 removed for an assumed 80 percent H2SO4 reduction and


approximately $83,000/ton of H2SO4 removed for an assumed 50 percent H2SO4 reduction. The


economic evaluation illustrates that a Wet ESP would not be a cost-effective means of further reducing


H2SO4 emissions for the H2 steam generator.


61 Staehle R. C., Triscori R. J., Kumar K. S., Ross G. and Pasternak E., The past, Present, and Future of Wet Electrostatic Precipitators in Power
Plant Applications, presented at the Combined Power Plant Air Pollutant Control Mega Symposium, May 19-22, 2003.
62 The authors assumed the 95%, 80% and 50% collection efficiencies were based on three-, two-, and one-field designs, respectively.
63 2009
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9.1.4.2 Auxiliary Boiler


There are no economic considerations that would preclude the use of low sulfur fuels and good


combustion practices for the auxiliary boiler.


9.1.4.3 Emergency Diesel Generator


There are no economic considerations that would preclude the use of low sulfur fuels and good


combustion practices for the emergency diesel generator.


9.1.4.4 DFP Booster Pump


There are no economic considerations that would preclude the use of low sulfur fuels and good


combustion practices for the DFP Booster Pump.


9.2 H2SO4 BACT Emission Limitations Determination


9.2.1 Coal-Fired Steam Generator


Sunflower has determined the BACT emission limitation for H2SO4 for the steam generator to be


0.0037 lb/MMBtu averaged over three test runs, not including startup and shutdown. Compliance will be


determined based on an initial stack test.


Table 4-31 summarizes SAM emission limitations for recently permitted projects. Variations in the


H2SO4 emission limitations in Table 4-31, even for projects with similar coal supplies and control


technologies, are likely a reflection of different assumptions concerning SO2 to SO3 conversion in the


steam generator and across the SCR catalyst as well as the assumed removal efficiency for H2SO4 for the


technologies selected for SO2 and PM.


Thirty-three out of thirty-six projects listed in Table 4-31 have emission limitations at or above


0.0037 lb/MMBtu. Two projects have limitations that are not in units of lb/MMBtu. Sunflower’s


examination of the limited H2SO4 stack test data from facilities similar in design and fuel supply as H2 as


well as limitations in the practical quantification levels of H2SO4 test methods, described earlier, do not


support a lower BACT H2SO4 emission limitation.


Sunflower has identified nine active projects in the draft permit or application stage. With one exception,


also at 0.0037 lb/MMBtu, all of these projects have permitted limitations greater than that emission rate.64


64 Twin Oaks 3 (Application: 0.02), Limestone 3 (0.0075), Toquop (0.005), Plum Point 2 (Application: 0.0049), Trailblazer (0.0037), Coleto
Creek (0.004), and Cypress Creek (Application: 0.0046), Consumers Bay County (0.004) and Plant Washington (0.004). White Pine, Ely, Mid-
Michigan, and Elk Run have been cancelled.
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Table 4-31
Summary of H2SO4 Mist Permit Limits for Recent Projects


Unit Location
H2SO4 limit
(lb/MMBtu)


Status of Project
Fuel / Source design


/ size
Control


Technology


WyGen III Gillette, WY 0.085 (30-day)
Permit


Feb 2007
PRB / PC / 100 MW Dry FGD/FF


Oak Grove
Oak Grove,


TX
0.0122


Permit


Jun 2007


Lignite / PC /
860 MW each (2)


FF, Wet FGD


South Carolina Electric
7 Gas Boilers 1-3


SC 0.0110
Permit


Jul 1992


Coal / PC / 385 MW
each (3)


SDA


Oak Creek/ Elm Road
Oak Creek,


WI
0.010 (24-hr)


Permit


Jan 2004


Bit / SCPC /
615 MW each (2)


FF, Wet FGD,
Wet ESP


Longview Power
Maidsville,


WV
0.0075 (3-hr)


Permit


Mar 2004


Bit / SCPC /
750 MW


FF, Wet FGD


Big Cajun II, Unit 4
Pointe Coupee


Parish, LA
0.0075


Permit


Dec 2008


PRB or Bit / PC /
675 MW


FF, Wet FGD


AMP-Ohio


AMPGS


Meigs Co.,
OH


0.0075 (3-hr)
Permit


Oct 2009


Bit Or PRB / PC /
480 MW each (2)


FF, NH3-based
Wet FGD, Wet


ESP


Roundup Power Project Roundup, MT 0.0064
Permit


Nov 2005


PRB / PC / 390 MW
each (2)


Dry FGD/FF


Hardin Generating
Station, Rocky
Mountain Power


Hardin , MT 0.0063 (1-hr) Operating PRB / PC / 116 MW Dry FGD/FF


Plum Point Energy
Unit 1


Osceola, AR 0.0061
Permit


Aug 2003
PRB / PC / 665 MW Dry FGD/FF


Iatan Unit 2


KCP&L
Iatan, MO 0.0055


Permit


Aug 2007


Sub bit / PC /
930 MW


FF, Wet FGD


WPSC Weston 4
Rothschild,


WI
0.005 (24-hr) Operating


PRB / SCPC /
600 MW


Dry FGD/FF


Prairie State Marissa, IL 0.005 (3-hr)
Permit


Jan 2005


Illinois #6 / PC /
750 MW each (2)


Dry ESP, Wet
FGD, Wet ESP


LS Power


Longleaf
Hilton, GA 0.005 (3-hr)


Permit


May 2007


Bit & PRB/ PC /
600 MW each (2)


Dry FGD/FF


Duke


Cliffside
Cliffside, NC 0.005


Permit


Mar 2009


Bit / SCPC /
800 MW


FF, SDA &
Wet FGD, Wet


ESP


Seminole Unit 3 Palatka, FL 0.005
Permit


Sep 2008


Bit + Pet Coke blend
/ SCPC / 750 MW


Dry ESP, Wet
FGD, Wet ESP


Santee Cooper


Pee Dee


Kingsburg,
SC


0.005
Permit


Mar 2009


Bit / SCPC / 600
MW each (2)


FF, Wet FGD


Big Stone II
Big Stone
City, SD


0.005 (avg of
three test runs)


Permit


June 2009


PRB / SCPC /
600 MW


FF, Wet FGD


Thoroughbred
Generating Station


Central City,
KY


0.00497
(30-day rolling)


Permit


May 2006


Bit / PC / 750 MW
each (2)


Dry ESP, Wet
FGD, Wet ESP


Prairie Energy Corn Belt
Energy


Elkhart, IL 0.0046
Permit


Dec 2002


Illinois coal / PC /
91 MW


HLI, Wet
FGD, ESP
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Unit Location
H2SO4 limit
(lb/MMBtu)


Status of Project
Fuel / Source design


/ size
Control


Technology


Intermountain Power
Unit 3


Delta, UT 0.0044 (24-hr)
Permit


Oct 2004


Bit or blend Bit &
Sub bit / PC /


950 MW
FF, Wet FGD


OPPD


Nebraska City Unit 2


Nebraska
City, NE


0.0042 (test-
method avg)


Operating PRB / PC / 660 MW Dry FGD/FF


MidAmerican Council
Bluffs renamed Walter
Scott Energy Center,
Unit 4


Council
Bluffs, IA


0.0042 Operating
PRB / SCPC /


900 MW
Dry FGD/FF


Comanche Unit 3 Pueblo, CO
0.0042 (may be


revised to as
low as 0.0034)


Permit


Jul 2005


PRB / SCPC /
750 MW


Dry FGD/FF


AEP/SWEPCO


John W. Turk
Fulton, AR 0.0042 (3-hr)


Permit


Nov 2008


Sub Bit/ USCPC /
600 MW


Dry FGD/FF


Dallman Unit 4


City of Springfield


Springfield,
IL


0.004 (3-hr) Operating Bit/ PC/ 250 MW
FF, Wet FGD,


Wet ESP


Newmont TS Power
Project


Dunphy, NV 2.06 lb/hr Operating PRB / PC/ 200 MW Dry FGD/FF


Desert Rock
Farmington,


NM
0.004 (3-hr


block)


Permit


July 2008


Western Bit / SCPC /
750 MW each (2)


HLI, FF, Wet
FGD


Sand Sage (Holcomb 2) Holcomb, KS 0.004
Permit


Oct 2002
PRB / PC / 600 MW Dry FGD/FF


AEC Norborne
Norborne,


MO
0.0038 (Test-
method avg)


Permit


Feb 2008


PRB / SCPC /
780 MW


Dry FGD/FF


Sandy Creek


LS Power
Riesel, TX 0.0037 (annual)


Permit


May 2006
PRB / PC / 800 MW Dry FGD/FF


Spruce Unit 2


City Public Service


San Antonio
TX


0.0037 (annual)
Permit


Dec 2005
PRB / PC / 750 MW FF, Wet FGD


Hugo Unit 2


Western Farmers
Electric Coop


Hugo, OK 0.0037
Permit


Jan 2007


PRB / SCPC /
750 MW


FF, Wet FGD


Dry Fork Station


Basin Electric
Gillette, WY 0.0025


Permit


Oct 2007
PRB/ PC / 422 MW


FF, Circ Dry-
Scrubber


Santee Cooper Cross
Units 3 & 4


Pineville, SC
0.0014 (365-
day rolling )


Operating
Bit + pet coke / PC /


660 MW each (2)
ESP, Wet FGD


Southwest Station
Unit 2


Springfield,
MO


0.000184
Permit


Dec 2004
PRB / PC / 275 MW Dry FGD/FF


Trimble Co Unit 2 Bedford, KY
26.6 lb/hr (3-hr


rolling)


Permit


Feb 2008


Bit / SCPC /
750 MW


FF, Dry ESP,
Wet FGD, Wet


ESP


Whelan Energy Center
Unit 2


Hastings, NE
0.80 lb/hr


99% control


Permit


Mar 2004
PRB / PC / 220 MW Dry FGD/FF


9.2.1.1 SAM BACT During Startup and Shutdown


For coal-fired units, emission tests cannot be conducted with any degree of reliability during startup and


shutdown events. A requirement for good air pollution control practices provides practical enforceability
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as well as an adequate basis to pursue enforcement for improper operation or maintenance. The use of


work practices standards are particularly appropriate for sources not equipped with any CEMS or where a


particular pollutant is not monitored by CEMS. Good work practices will be employed during startup,


shutdown, and malfunction periods to minimize SAM emissions.


9.2.2 Auxiliary Boiler


Sunflower has determined that there is no numerical BACT emission limitation for H2SO4 for the


auxiliary boiler. AP-42 does not supply emission factors for units of this size, and most vendors do not


have accurate estimates of SO3 or H2SO4 formation. Sunflower will limit the fuel supply for the auxiliary


boiler to pipeline quality natural gas with sulfur content less than 2 grains per 100 dry standard cubic feet


of natural gas.


9.2.3 Emergency Diesel Generator


Sunflower has determined that there is no numerical BACT emission limitation for H2SO4 for the


emergency diesel generator. AP-42 does not supply emission factors for units of this size, and most


vendors do not have accurate estimates of SO3 or H2SO4 formation. Sunflower will limit the fuel supply


for the emergency diesel generator to ULSD fuel with a maximum sulfur content of 15 ppm by weight.


9.2.4 DFP Booster Pump


Sunflower has determined that there is no numerical BACT emission limit for H2SO4 for the DFP Booster


Pump. AP-42 does not supply emission factors for units of this size, and most vendors do not have


accurate estimates of SO3 or H2SO4 formation. Sunflower will limit the fuel supply for the DFP Booster


Pump to ULSD fuel with a maximum sulfur content of 15 ppm by weight.
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Table 4-32
Summary of Top-Down BACT Analysis for H2SO4 Emissions from H2 Steam Generator


H2SO4 Control
Alternative (Ranked


by H2SO4 Rate)


H2SO4


Reduction
Efficiency


(%)B


Emissions Economic Impacts Environmental Impacts


Emission
Rate


lb/MMBtu


Hourly
Emission
Lbs/Hr


Annual
Emission
Tons/yrA


Emission
Reduction


Tons/yr


Installed
Capital


Cost
$1,000


Annual
O & M


Cost
$1,000


Total
Annual


Cost
$1000/yr


Average
Control


Cost
$/ton


Incremental
Control


Cost $/ton


Toxic
Impact


(Yes/No)


Adverse
Environmental


Impact
(Yes/No)


Wet ESP Downstream
of FF


80 0.001 7 30 122 $48,615 $1,538 $8,072 $66,194 $37,784 No Yes


Wet ESP Downstream
of FF


50 0.002 17 76 76 $36,461 $1,444 $6,344 $83,239 $83,239 No Yes


Baseline (Dry FGD/FF) 0.004 35 152


Notes:
A. Annual emissions are based on a capacity factor of 100%
B. H2SO4 reduction efficiency compared to the baseline emissions


Life, years 20
Cost of Money (%): 7.0
Capital Recover Factor: 0.094
Property Taxes, Insurance: 0.04
O&M Levelization Factor: 1.00
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1.0 Air Quality Analysis 


1.1 Executive Summary 
Holcomb 2, LLC is proposing to install and operate one new pulverized coal (PC) steam generator (H2), 
consisting of an 895 MW (nominal) unit at Sunflower’s Holcomb site.  Air dispersion modeling is 
required to demonstrate that the project will not cause or contribute to an exceedance of the National 
Ambient Air Quality Standards (NAAQS) or the Prevention of Significant Deterioration (PSD) Increment 
for any criteria pollutant.  The modeling demonstration is included in the following sections and 
summarized here.  The final results of the air dispersion modeling indicate that at no time and at no 
receptor will the Holcomb Expansion Project cause or contribute to an exceedance of the NAAQS or PSD 
Class II Increment.  The initial significance modeling demonstrated that the Holcomb Expansion Project 
does not have a significant impact for the annual NO2, 1-hour and 8-hour CO, annual SO2, annual PM10, 
and 24-hour and annual PM2.5 standards.  For the 3-hour SO2, 24-hour SO2, and 24-hour PM10 averaging 
periods, the significance modeling indicated that the addition of H2 would exceed the respective 
modeling thresholds, and that a cumulative impacts analysis was required to demonstrate compliance with 
the NAAQS and PSD Increment.  These analyses were conducted utilizing source data provided by 
KDHE.  The final modeling results indicated that at no time and at no receptor do the combined impacts 
from the Holcomb Expansion Project, coupled with other area sources, exceed either the NAAQS or PSD 
Class II Increment. 


In addition, on June 22, 2010 (75 FR 35520), the United States Environmental Protection Agency 
(USEPA) promulgated a new hourly sulfur dioxide (SO2) standard of 75 parts per billion (ppb) based on 
the 3-year average of the 99th-percentile of the annual distribution of daily maximum 1-hour 
concentrations.  The final rule is effective on August 23, 2010.  Sunflower undertook modeling of the 1-
hour SO2 standard and determined that at no time and in no place will the new equipment to be installed 
at Holcomb Station cause or contribute to an exceedance of the new SO2 standard.1  Sunflower is also 
examining compliance with the newly promulgated 1-hour NO2 NAAQS standard, results of which will 
be submitted under separate cover. 


The final modeling results and a detailed description of the process and methodology used to arrive at the 
results are included in this Part.  A summary of the total increment consumption by the project is included 
below in Table ES-1.  The cumulative increment consumed by all increment sources within the area of 
impact is included in Table ES-2.  Finally, the cumulative source analyses that were performed in order to 
determine compliance with the NAAQS are included in Table ES-3. 


                                                      


 


1  As explained in the modeling protocol, USEPA has not established a 1-hour SO2 PSD increment. 
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Table ES-1 
Holcomb Expansion Project Increment Consumption 


Pollutant Averaging 
Period Horizontal (m) Vertical (m) Concentration 


(µg/m3)A 


Class II 
Increment 


(µg/m3) 


PSD Significance 
Threshold 


(µg/m3) 
NO2 Annual 326,750 4,202,550 0.23 B 25 1 


CO 
1-hour 324,854.8 4,199,643.5 72.26 C NA 2,000 
8-hour 324,850 4,199,800 20.55 C NA 500 


SO2 
3-hour 327,000 4,195,400 68.82 512 25 
24-hour 327,450 4,202,500 11.44 91 5 
Annual 326,750 4,202,550 0.49 B 20 1 


PM10 
24-hour 324,849.1 4,199,346.5 12.28 30 5 
Annual 324,849.1 4,199,346.5 0.98 B 17 1 


PM2.5 
24-hour 324,849.1 4,199,346.5 3.76 B 9 D 5 
Annual 326,305.2 4,202,497.3 0.40 B 4 D 1 


Notes: 
A. All concentrations are high first high (H1H).  All short-term concentrations are high 2nd high (H2H). 
B. Concentration was below significance thresholds, so no cumulative impact modeling was required. 
C. No increments have been established for CO. 
D. No increments have been established for PM2.5. There are currently three options presented by USEPA for the PSD Class II 


increment, dispersion modeling and ambient monitoring significance levels for PM2.5.  For this analysis, Sunflower is 
proposing to use the values preferred by USEPA in the preamble to the September 21, 2007 proposed rule for the reasons 
set forth therein. 


Table ES-2 
Cumulative Increment Consumption – All Sources 


Pollutant Averaging 
Period Horizontal (m) Vertical (m) Concentration 


(µg/m3) 


Class II 
Increment 
(µg/m3)A 


SO2 
3-hour 323,800 4,202,100 90.68 512 
24-hour 327,402 4,202,484 21.20 91 


PM10 24-hour 324,849.1 4,199,346.5 14.57 30  
Notes: 


A. All concentrations are high second high (H2H). 
 


Table ES-3 
Holcomb Expansion Project NAAQS Compliance Demonstration 


Pollutant Averaging 
Period 


Horizontal 
(m) 


Vertical 
(m) 


Conc. 
(µg/m3) 


PSD 
Significance 
Threshold 


(µg/m3) 


Background 
Conc. (µg/m3) 


Total Conc. 
(µg/m3) 


NAAQS 
(µg/m3) 


NO2 Annual 326,750 4,202,550 0.23 A 1 -- -- 100 


CO 
1-hour 324,854.8 4,199,643.5 72.26 A 2,000 -- -- 40,000 
8-hour 324,850 4,199,800 20.55 A 500 -- -- 10,000 


SO2 


1-hour 306,000 4,157,000 383.9 10 B 10.5 394.4 D 195 
3-hour 322,000 4,207,500 122.7 25 13 135.7 1,300 


24-hour 322,000 4,207,500 44.1 5 7.9 52.0 365 
Annual 326,750 4,202,550 0.49 A 1 -- -- 80 


PM10 
24-hour 324,849.1 4,199,346.5 13.27 5 85 98.27 150 
Annual 324,849.1 4,199,346.5 0.98 A 1 -- -- 50 
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Pollutant Averaging 
Period 


Horizontal 
(m) 


Vertical 
(m) 


Conc. 
(µg/m3) 


PSD 
Significance 
Threshold 


(µg/m3) 


Background 
Conc. (µg/m3) 


Total Conc. 
(µg/m3) 


NAAQS 
(µg/m3) 


PM2.5 
24-hour 324,849.1 4,199,346.5 3.75 A 5 18 -- 35 
Annual 326,305.2 4,202,497.3 0.40 A 1 -- -- 15 


Notes: 
A. Concentration was below significance thresholds, so no cumulative impact modeling for NAAQS compliance was 


required. 
B. USEPA has not yet determined a SIL for 1-hour SO2.  Refer to Section 1.4.1 for further details. 
C. SO2 3-hr and SO2 24-hr are all high 2nd high (H2H).  SO2 and NO2 annual are the high 1st high (H1H).  CO 1-hr, CO 8-hr, 


PM10 annual, PM2.5 24-hr, and PM2.5 annual are all high 1st high (H1H).  PM10 24-hr is high 6th high (H6H) over a five year 
period.  SO2 1-hr is the 3-year average of the 99th percentile of the annual distribution of daily maximum 1-hour average 
concentrations. 


D. While the model did predict exceedances of the 1-hr SO2 standard, the temporal and spatial analysis indicated that the 
Holcomb Expansion Project did not cause or contribute to any of the exceedances. 


1.2 Introduction 
The proposed project consists of a PC steam generator that will drive a steam turbine, a generator, and 
associated infrastructure equipment.  Emission sources for the proposed project include the PC steam 
generator, which will operate on PRB coal, associated material handling operations of the coal, lime, ash, 
powdered activated carbon and other raw materials, and mechanical draft cooling tower. 


The Holcomb Generating Station is located near Holcomb, Finney County, Kansas; a site location map is 
provided as in the 2006 PSD application.  Finney County is designated as an attainment area for all 
criteria pollutants by the KDHE.  In an attainment area, any new major stationary source is required to 
submit a PSD application.  As part of a PSD permit application, K.A.R. 28-19-350 requires comparisons 
of criteria pollutants impacts to the PSD significant impact, PSD increment, and NAAQS levels.  
Sunflower is submitting this section to address the air quality analysis conducted for H2. 


1.3 PSD Air Impact Analysis Applicability 
In accordance with the requirements of K.A.R. 28-19-350, PSD permit applications must contain an 
analysis of ambient impacts associated with the proposed new source or modification.  Analysis is 
conducted for those pollutants that exceed the significant net increase defined by K.A.R. 28-19-16a.  The 
analysis presented assesses project related impacts and follows USEPA and KDHE guidelines for 
determining compliance with State air quality standards, NAAQS, and PSD increment consumption. 


The analysis of ambient air impacts was conducted through air dispersion modeling.  Per 
K.A.R. 28-19-350, analysis through air dispersion modeling is required for PSD applicable pollutants 
which exceed the significant emission rate defined in K.A.R. 28-19-200(eee). 


The PSD Significance Determination for the proposed project reveals a significant net emissions increase 
for CO, NOX, SO2, VOC, PM, PM10, PM2.5, and H2SO4 as shown in Table 5-1.  The significance threshold 
exceedances for VOC and NOX trigger PSD review for ozone (O3).  Because VOCs and NOX are 
precursors to ozone, those emission rates are used for PSD review applicability.  Ozone is a criteria 
pollutant with an associated NAAQS.  Ozone formation is influenced by ambient NOX and VOC 
concentrations as well as ambient meteorological conditions; therefore, it cannot be simulated with a 
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simple Gaussian dispersion model.  As Finney County is in attainment for ozone and this project is not 
expected to increase the amount of ozone precursors to the point where excessive ozone formation would 
be expected to occur, the project was not examined with respect to ozone air dispersion modeling. 


Figure H-1 in Appendix H shows a conceptual diagram for the Holcomb Generating Station with the 
addition of H2 to the site.  This site layout was the basis for the modeling compliance demonstration.  
Appendix G of the original 2006 PSD application contains additional calculations for the H2 steam 
generator and all materials handling systems and, when combined with the information provided in 
Appendix D (Air Emission Calculations), yields the total emissions spectrum that was incorporated into 
the air model. 


Additionally, as the emission factor equations for paved and unpaved haul roads (AP-42 Section 13.2-1 
and 13.2-2, respectively), were updated in November 2006, the emission calculations for the H2 materials 
handling were re-examined to make all emission calculations on-site consistent with current calculation 
methodologies.  The materials handling associated with the existing equipment currently supporting the 
operation of Holcomb 1 were also examined, and all emission estimates for all systems (H1 and H2) are 
detailed in Appendix D. 


Table 5-1 
Summary of Project Emission Rates (tpy) 


Pollutant Potential Controlled 
Emissions (tpy) 


PSD Significance 
Level (tpy) 


Significant 
Emission Rate 


Exceeded? 


NOX 1,914 40 Yes 


SO2 3,240 40 Yes 


PM 512 25 Yes 


PM10 748 15 Yes 


PM2.5 727 10 Yes 


CO 4,579 100 Yes 


VOC 119.4 40 Yes 


H2SO4 141 7 Yes 


Lead 0.53 0.6 No 
 


1.4 Significant Impact Modeling 
The initial step in modeling for PSD applications is the preliminary analysis of the impact of the increase 
of criteria pollutants due to the proposed project.  The preliminary analysis determines whether the 
applicant can forego further air quality analyses for a particular pollutant, determines applicability of 
ambient monitoring requirements, and defines the significant impact area utilized in full impact analysis 
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where applicable.  The net increases modeled for each pollutant are then compared to the PSD 
significance level for each applicable averaging period.  Table 5-2 lists the PSD Significance Impact 
Levels listed in KAR 28-19-350, as well as the NAAQS [40 CFR 50], Significant Monitoring 
Concentration [40 CFR 52.21(i)(5)(i)], and the PSD Class II Increment [40 CFR 52.21(c)]. 


Table 5-2 
PSD Class II Increment, NAAQS, and Significance Levels (μg/m3) 


Pollutant Averaging 
Period NAAQS Significant 


Impact Level 


Significant 
Monitoring 


Concentration 


PSD Class II 
Increment 


NOX Annual 100 1 14 25 


CO 
8-hour 10,000 500 575 NA 


1-hour 40,000 2000 NA NA 


PM10 
Annual 50 1 NA 17 


24-hour 150 5 10 30 


PM2.5 
Annual 15 1 B NA 4 B 


24-hour 35 5 B 10 B 9 B 


SO2 


Annual 80 1 NA 20 


24-hour 365 5 13 91 


3-hour 1,300 A 25 NA 512 


1-hour 195 C 10 D NA D NA D 
Notes: 


A. Secondary Standard. 
B. There are currently three options presented by USEPA for the PSD Class II increment, dispersion modeling and ambient 


monitoring significance levels for PM2.5.  Sunflower is proposing to use the values preferred by USEPA in the preamble to 
the September 21, 2007 proposed rule for this analysis. 


C. The NAAQS for the 1-hour SO2 is 100 parts per billion (ppb).  USEPA has not set a level in micrograms per cubic meter.  
To arrive at the value of 195 µg/m3, a ratio was used as described in Section 1.4.1. 


D. USEPA has not yet promulgated a SIL, significant monitoring concentration, or PSD Increment for the 1-hour SO2 
standard.  The SIL proposed for this project is discussed in Section 1.4.1.  The significant monitoring level and PSD 
Increment were not evaluated further. 


The emissions increase for the project is associated with the addition of a single PC unit as well as 
auxiliary operations (coal loading/unloading, conveyors, materials handling equipment, cooling tower, 
etc.).  The emissions increases include the proposed unit’s maximum potential to emit hourly emission 
rates based upon federally enforceable operating limits.  Additionally, per 40 CFR 51 Appendix A to 
Appendix W, should the stack parameters change in association with operating conditions (variations in 
base load) leading to higher ground level concentrations, the worst-case scenario must be modeled.  
Sunflower opted to model all feasible operating scenarios and as such, effectively modeled these 
conditions.  The preliminary analysis was conducted for five years of meteorological data.  If the 
screening run of all five years did not exceed the significance level at any off site receptor, no further 
modeling was conducted.  In all cases, for the preliminary analysis, the maximum impact was used. 
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1.4.1 1-hour SO2 Significance Level 
In a typical NAAQS analysis, the modeled results from the contemporaneous emission increases are 
compared to the PSD significant impact level (SIL).  If those values fall below the SIL at all receptors for 
all years, the project is determined to not have a significant impact on the NAAQS, and no further 
modeling or evaluation is required.  The SILs are also used to establish the significant impact area to be 
evaluated in the modeling and to determine if a source will cause or contribute to a violation of the 
NAAQS.  However, for the newly promulgated 1-hour SO2 NAAQS, USEPA did not propose or adopt a 
SIL, which causes a potential problem with determining the significant impact area, and demonstrating 
compliance with the standard. 


To develop a SIL in the absence of USEPA rulemaking, Sunflower reviewed all the SILs of the other 
criteria pollutants.  The comparative analysis is presented in Table 5-3, below. 


Table 5-3 
Existing NAAQS/SIL Comparative Analysis 


Pollutant Averaging Period NAAQS 
(µg/m3) SIL (µg/m3) SIL Percent of 


NAAQS 


SO2 
3-hour 1,300 25 1.92 


24-hour 365 5 1.37 
Annual 80 1 1.25 


PM10 
24-hour 150 5 3.33 
Annual 50 1 2.00 


NO2 Annual 100 1 1.00 


CO 
1-hour 40,000 2,000 5.00 
8-hour 10,000 500 5.00 


PM2.5 24-hour Option 1 35 5 14.29 


PM2.5 


24-hour Option 2 35 4 11.43 
24-hour Option 3 35 1.2 3.43 
Annual Option 1 15 1.0 6.67 
Annual Option 2 15 0.8 5.33 
Annual Option 3 15 0.3 2.00 


 


It should be noted that the PM2.5 information presented above is not final and reflects the three different 
options proposed by USEPA on September 21, 2007,2 and most of those proposed SILs are much higher 
percentages of the standard than the existing PM10 SILs.  The data above indicate that for the short-term 


                                                      


 


2 Option 1 was preferred by USEPA. 
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standards, the finalized SILs range from 1.37 percent to 5 percent of the actual standard, while for the 
long-term standards, the finalized SILs range from 1 percent to 6.67 percent of the actual standard.  This 
leaves a relatively wide range of data to consider. 


The 1-hour SO2 standard is 75 ppb.  USEPA has not currently released any guidance documents to 
suggest a basis for conversion between ppb and µg/m3.  However, in guidance documents released in 
February 2010 in support of the new 1- hour NO2 NAAQS, USEPA suggested that a basis for the 
conversion between the current standard in ppb and the modeled outputs in µg/m3 is that the existing NO2 
standard of 53 ppb is equivalent to 100 µg/m3.  Using a similar ratio methodology, Sunflower examined 
the two existing short-term SO2 standards.  The 3-hour standard of 500 ppb is equivalent to 1,300 µg/m3, 
while the 24-hour standard of 140 ppb is equivalent to 365 µg/m3.  Using these ratios as guides, 75 ppb of 
SO2 is equivalent to 195 µg/m3.  The usual conversion method, however, is to examine the material at 
standard temperature and pressure (STP)3, which, using the ideal gas law yields an equivalency of 
199.7 µg/m3.  As the USEPA ratio conversion results in a more conservative number, 195 µg/m3 was 
determined to be an appropriate value to use as the equivalent 1-hour SO2 NAAQS for the model runs. 


Expressing the SO2 standard as 195 µg/m3 and considering the range of SILs identified in Table 5-3 
above, a SIL for the 1-hour SO2 NAAQS could be set as low as 2 µg/m3 (1 percent of the standard 
rounded up to the nearest microgram) or as high as 10 µg/m3 (5 percent rounded up to the nearest 
microgram).  The only other 1-hour standard that currently exists, that for CO, has a SIL of 5 percent of 
the total NAAQS.  In addition, the methodology of compliance for the new 1-hour SO2 standard is akin to 
that for the short-term PM2.5 standard.  The PM2.5 24-hour NAAQS methodology for demonstrating 
compliance is to look at the 8th highest day over the course of a 3-year meteorological period.  As a 
percentage of the standard, USEPA’s preferred proposed option as a SIL for the PM2.5 24-hour NAAQS is 
over 14 percent of the standard.  Considering the CO 1-hour SIL and USEPA’s proposed SILs for the 
PM2.5 24-hour standard, Sunflower proposes a SIL of approximately five percent of the total SO2 1-hour 
NAAQS or 10 µg/m3, which is consistent with the percentage of the CO 1-hour SIL and much less than 
USEPA’s preferred option for the PM2.5 24-hour SIL.  Thus, a SIL of 10 µg/m3 is a reasonable value to 
use for the 1-hour SO2 standard based on the best information available.   


1.5 Air Impact Assessment Methodology 
Sunflower conducted this modeling in the same manner and with the same methodology as was employed 
for the American Meteorological Society/United States Environmental Protection Agency Regulatory 
Modeling System (AERMOD) modeling submitted in December 2009, February 2010, and June 2010.  
Air dispersion modeling was submitted to verify that the construction and operation of the new unit 
would not cause or contribute to an exceedance of the NAAQS or PSD increments.  Consequently, this 
modeling determination was performed in accordance with the KDHE-approved modeling procedures.  


                                                      


 


3 STP is 1 atmosphere of pressure (14.696 pounds per square inch) at 68 degrees Fahrenheit.   
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Specifically, the PSD application modeling procedure for screening determination of the proposed project 
impact for criteria pollutants meeting the significance level was utilized for this modeling exercise.  The 
methodology that was employed includes a NAAQS compliance analysis.  All “regulatory default” 
options in the AERMOD model were utilized for this air quality impact analysis. 


1.5.1 Modeling Program 
The emissions were modeled using the latest version (09292) of AERMOD.  The AERMOD model is an 
USEPA-approved model that was introduced to incorporate air dispersion based on planetary boundary 
layer turbulence structure and scaling concepts, including treatment of both surface and elevated sources, 
and both simple and complex terrain.  The AERMOD model is used for most industrial sources and PSD 
permits and is an appropriate model for this type of industrial facility.  The selected model is the same one 
that was used for the Holcomb 2 and 3 PSD permit modeling submitted in June 2007.  Sunflower utilized 
all “regulatory default” options in the AERMOD model for this air quality impact analysis. 


The methodology utilized for all modeling runs save for 1-hour SO2 was submitted to the KDHE on 
October 16, 2009 for approval prior to initiating the modeling exercise.  Comments were received from 
KDHE and USEPA on November 10, 2009, and those comments have been incorporated into this 
modeling report.  The 1-hour SO2 modeling protocol was submitted on June 16, 2010.  The modeling 
protocols that were submitted are included as Appendix G to the PSD permit application.  The protocol 
lists all modeling input options and techniques used, as well as an attachment detailing the estimation 
methodology for emission factors for particulate matter emissions from the ancillary processes associated 
with this application. 


1.5.2 Urban or Rural Dispersion Option 
The USEPA prescribed Auer land use classification procedure was used to determine the appropriate 
model setting.  The procedure requires a land use evaluation of the area surrounding the proposed facility 
within a three kilometer (km) radius.  A United States Geological Survey (USGS) land use and land cover 
map of the area (Figure H-2 in Appendix H of the 2006 PSD Application) was used for the evaluation.  
As shown in Figure H-2 of the 2006 PSD Application, the surrounding area is predominately rural (less 
than 50 percent of land use is classified as heavy industrial, light-moderate industrial, commercial, or 
compact residential).  Given the facility’s predominantly rural setting, all sources were modeled as rural 
sources. 


1.5.3 Land Use and Terrain 
A review of the land use within a 3 km radius of the proposed facility location was performed using the 
USGS land use map of the area.  In accordance with the Auer land use classification procedure, the 
dispersion environment within a 3 km radius of the site is rural.  The terrain in the vicinity of the facility 
is relatively flat.  The appropriate USGS maps were reviewed to determine if terrain in the vicinity of the 
Holcomb site would impact modeled concentrations.  The USGS maps indicate that terrain within ten 
kilometers of the proposed site is characterized by areas of higher elevation relative to base elevation of 
the emission sources (maximum elevation of 3,020 ft vs. base elevation of 2,917 ft).  Consistent with 
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discussions with KDHE and with the modeling performed for the Holcomb 2 PSD permit, the load and 
modeling analyses to establish significant impact areas included terrain data.  The terrain elevations for 
the receptors were developed using the AERMAP program.   The digital terrain data (i.e., 1/3 arc-second) 
was obtained from the National Elevation Dataset (NED) developed by the USGS. The latest USEPA 
AERMOD Implementation Guide (updated March 19, 2009) was followed in processing the terrain data.  
Terrain files are included in the attached hard drive in \\Sunflower\Terrain. 


1.5.4 Meteorology 
AERMOD requires hourly surface meteorological data and twice-daily upper air data for calculating 
downwind concentrations. The data required for each simulation are: 


• wind speed; 
• wind direction; 
• dry-bulb temperature; 
• cloud cover; 
• ceiling height; 
• station pressure; and  
• vertical profiles of temperature, pressure, and relative humidity. 


The Holcomb Station does not have an on-site meteorological station.  Therefore, meteorological data 
used in the analysis consisted of 2004 through 2008 hourly surface observations taken at a nearby 
National Weather Service (NWS) Station in Garden City, Kansas along with concurrent twice-daily upper 
air data collected at the Dodge City, Kansas station. The preprocessed data was provided by KDHE for 
use in the air modeling, and no meteorological data processing was performed for this exercise.  As such, 
the surface characteristics of albedo (i.e., ratio of reflected to incident solar radiation), Bowen ratio (i.e., 
ratio of sensible to latent heat fluxes from the earth’s surface) and surface roughness length (i.e., height 
above the ground at which the mean wind speed becomes zero) were determined by KDHE and were 
assumed to be taken into account when the preprocessed data was received. 


1.5.5 Receptors 
Receptors were placed so that the maximum offsite ground-level concentrations can be determined.  A 
Cartesian system (UTM) was implemented for all receptors, as well as for the property boundary and 
emission sources.  The Cartesian receptor system, initially on a 10 kilometer by 10 kilometer grid, was 
based on the NAD83 coordinate system.  Discrete receptors were placed along the property fence line at 
50 meter intervals.  Additional receptors were placed from the property fence line at 50 meter intervals to 
a distance of 500 meters from the facility fence line.  Beyond 500 meters receptors were placed at 
100 meter intervals to a distance of 2 kilometers from the facility, at 500 meter intervals between 
2 kilometers and 5 kilometers from the facility, and at 1000 meter intervals between 5 kilometers and 
10 kilometers.  If significant concentrations of criteria pollutants extended beyond the 10 kilometer initial 
grid, the grid was expanded outwards in 1000 meter increments until the full extent of the impact area 
was determined.  In addition, several concentrations were predicted by the significant modeling runs 
outside of 500 meters from the facility fence line that were within 10 percent of the maximum predicted 
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concentration.  For each of these impacts, a refined grid was placed around each location and a receptor 
grid was generated that extended 500 meters in each direction with 50 meter receptor spacing.  This 
ensured that the highest concentration was indeed captured by the modeling runs. 


1.5.5.1 Receptor Partitioning 
The AERMOD model calculates concentrations at each discrete receptor and then provides this data in a 
single output file.  However, for the PM10 and PM2.5 models with a multitude of volume and area sources 
and the SO2 models with 50 km grids containing over 19,500 receptors, the model takes an inordinate 
amount of time to be completed, even when using state-of-the-art computers with adequate memory and 
hard drives.  In order to expedite the model run times, the receptors can be broken up into small groups, 
the groups each modeled separately, and the results of the separate models recombined into a final output 
file.  This method, called receptor partitioning, while creating more model runs, allows the overall 
computing time to be greatly decreased.  One additional benefit with partitioning is that when certain 
output options are selected (i.e., POST files), a single model run results in the creation of extremely large 
and unwieldy output files, which further complicates processing.  By partitioning receptors, the output 
files also decrease in size, thereby making them easier to process. 


USEPA indicated in a memorandum discussing proprietary versions of AERMOD that such partitioning 
is not considered as a regulatory default option, and that a demonstration must be made of the equivalency 
of any proprietary models with the approved regulatory methods.4  Sunflower has reviewed receptor 
partitioning data that has been provided by other software vendors which indicates that the partitioning of 
receptors into separate models does not affect the concentration estimates or locations, two critical areas 
identified by USEPA.  An example of the demonstration conducted by Bee-Line software has been 
reviewed and was included with the February 2010 and June 2010 modeling submittals.  It indicates a 
better than 99.99 percent correlation for all tests. 


In previously submitted modeling demonstrations, Sunflower conducted its own equivalency 
demonstration.  These demonstrations were conducted on the significant impact area determination 
model, and were conducted for all five years of the meteorological period.  Two scenarios were run and 
the results compared: a partitioned receptor run and a non-partitioned receptor run.  The two models were 
set up identically: all buildings, stacks, emission rates, and fence lines were identical in the two models.  
Additionally, the same receptor field, 19,572 receptors, was used in each model.  The only differences in 
the two models are that in the non-partitioned model, all receptors were placed into one modeling run 
while in the partitioned model, 40 receptor partitions were created, each containing approximately 490 
receptors.  Table 5-4 lists the parameters and differences between the two models for the 2004 
meteorological period.  The same methodology was utilized for the other four (2005-2008) 
meteorological periods. 


                                                      


 


4 “Clarification on Regulatory Status of Proprietary Versions of AERMOD,” Memorandum from Tyler Fox to Regional Office Modeling 
Contacts, December 11, 2007. 
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Table 5-4 
Partitioned and Non-Partitioned Modeling Parameters 
Parameter Non-Partitioned Model Partitioned Model B 


Input File Name (DTA) 100518 Holcomb SO2 SIA Non-
Part_2004_SO2.dta 


100518 Holcomb SO2 
SIA_2004_SO2_XX.dta 


Output File Name (LST) 100518 Holcomb SO2 SIA Non-
Part_2004_SO2.LST 


100518 Holcomb SO2 
SIA_2004_SO2_XX.LST 


POST File Name 100518 SO2 Non-Part SIA-2004.pos 100518 SO2 SIAXX-2004.pos 


Sources H2_100, H2AUX, H2GEN, 
H2FIRE, H1FIRE 


H2_100, H2AUX, H2GEN, 
H2FIRE, H1FIRE 


Hours of Day Limits A H2GEN, H2FIRE, H1FIRE H2GEN, H2FIRE, H1FIRE 
Buildings All All 
Fenceline All All 


Receptors 19,572 File 01-12: 490 
File 13-40: 489 


Notes: 
A. The diesel engines are limited to operating between the hours of 9 AM and 6 PM. 
B. For the partitioned mode, “XX” denoted the model partition number, 01 through 10. 


After all the models were run, the partitioned modeling results were recombined into a single output file, 
and the concentrations at each receptor compared against the concentrations at each receptor will be 
recorded in the non-partitioned run.  The results of the comparison indicated that all predicted 
concentrations in all years agreed to at least 99.9999 percent.  This result demonstrates that the two 
modeling methods are indeed equivalent for this modeling demonstration.  The results of the equivalency 
demonstration were included on the hard drive submitted with the original 1-hour SO2 modeling report in 
June 2010 and are not included again here. 


1.5.6 Good Engineering Practice Stack Height 
Sources included in a PSD permit application are subject to Good Engineering Practice (GEP) stack 
height requirements outlined in 40 CFR §51.100, 40 CFR §51.118, and KAR 28-19-18a through 18f.  A 
GEP analysis was conducted for the proposed Holcomb stack.  The purpose of this evaluation was to 
determine if the discharge from a stack will become caught in the turbulent wake of a “nearby” building 
or other structure, resulting in downwash of the plume.  Downwash of the plume can result in elevated 
ground-level concentrations.  The procedure is based on USEPA’s Guideline for Determination of Good 
Engineering Practice Stack Height (USEPA 1985), the Stack Height Regulations (40 CFR 51), and 
current Model Clearinghouse guidance.  GEP stack height, for stacks constructed after January 12, 1979, 
is defined as the greater of  


• 65 meters, measured from the base of the stack and 
• Stack Height calculated from the following formula: 


HG = H + 1.5L, 


Where, HG = the GEP Stack Height 
 H = the height of the “nearby” structure 


L = the lesser of the building height or the greatest crosswind distance of the building - 
also known as maximum projected width. 
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Only the proposed PC steam generator stack has a design height above 65 meters.  For those stacks below 
65 meters, the design/actual stack heights were used in the model. 


The term “nearby” is defined as a distance up to 5L (L defined above) from the proposed stacks.  As seen 
in Figure 5-1 there is more than one structure within 5L to the proposed steam generator stack; thus the 
stack height (HG) based on each of these structures was calculated.   


Figure 5-1 
H2 Stack and Surrounding Structure Locations 
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As seen in Table 5-5, there are several structures “nearby” to each proposed stack that can influence the 
stack height, and this table shows the calculated GEP Stack Heights based upon the structures.  The GEP 
Stack Height for the stack is dependent upon the new steam generator building structures.  The calculated 
GEP Stack Height for the steam generator stack is 202.2 meters (663.4 feet) based on the H2 Boiler 







Sunflower Electric Power Corporation 
Holcomb Station Expansion PSD Permit Application 


Part 5.0 – Air Dispersion Modeling Analysis 5-13 Print Date: 8/18/2010 


Building.  Therefore, the full physical stack height of 620 feet above grade for the H2 steam generator 
stack is creditable for modeling purposes. 


Table 5-5 
GEP Stack Height Analysis Data 


Structure 
Height 


(m) 
Width 


(m) 
Length 


(m) 


Projected 
Building 


Width (m) 


Region of 
Influence 


(m) 


Distance to 
Stack 
(m) 


GEP Stack 
Height (m) 


H1 Boiler 68.58 48.52 50.52 57.73 242.6 164 155.1 
H1 FGD 40.54 61.60 52.18 68.47 202.7 105 101.4 


H1 Baghouse 28.35 50.0 46.43 52.03 141.6 86 70.9 
H2 Boiler 82.30 70.10 56.39 79.94 281.9 192 202.2 


H2 Baghouse 30.48 19.32 38.44 35.94 96.6 70 76.2 
 


1.5.7 Sources of Emissions 
1.5.7.1 H2 Steam Generator 
Utility steam generators can operate at various capacities throughout any given time period.  Emission 
and stack parameters may vary based upon changing conditions associated with different capacities (i.e., 
100%, 75%, 50%, 25% capacity).  For this reason the “worst case” dispersion conditions may not occur at 
100 percent capacity.  The PC steam generator can operate at capacities lower than 100 percent, 
especially during startup operations. The unit may operate at reduced loads as well depending upon the 
load requirements.  As such, the steam generator was modeled at each of the capacities listed above.  The 
different parameters at each load point are listed in Table 5-6.  The emission rates at steady-state 
conditions for the different load scenarios are shown in Table 5-7.  This modeling setup was performed 
for NOX and CO.  The differences in the modeling performed for SO2, PM10, and PM2.5 are described in 
detail in the following sections. 


Table 5-6 
Steam Generator Stack Parameters at Modeled Load Levels 


Model 
ID X (m) Y (m) Load 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas Exhaust 
Temperature (°F) 


Flue Gas 
Exit Velocity 


(ft/sec) 
H2_100 326,742.78 4,199,973.4 100% 620 23 165 91.1 
H2_75 326,742.78 4,199,973.4 75% 620 23 165 68.3 
H2_50 326,742.78 4,199,973.4 50% 620 23 165 45.5 
H2_25 326,742.78 4,199,973.4 25% 620 23 165 22.7 
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Table 5-7 
Steam Generator Emission Rates at Modeled Load Levels (lb/hr) 


Pollutant 100% Load 75% load 50% Load 25% Load 
NOX 435 326.3 217.5 108.8 
SO2 Note A Note A Note A Note A 
PM10


 304.5 228.4 152.3 76.1 
PM2.5


 304.5 228.4 152.3 76.1 
CO 1,044 783 522 261 


A. SO2 emission rates modeled and SO2 modeling set up detailed below 
 


1.5.7.1.1 Sulfur Dioxide 
As a part of the BACT analysis, the average annual emission rate for SO2 was determined to be 
0.085 lb/MMBtu for the worst-case coal, on a 30-day rolling average basis.  Thus for modeling purposes 
and for the remaining discussion, an outlet emission rate of 0.085 lb/MMBtu is assumed. 


Although the average outlet emission rate of 0.085 lb/MMBtu is to be considered typical, there are times 
when routine plant operations might impact the short-term (1-hour, 3-hour and 24-hour average) ambient 
air quality.  Normal scrubber operations necessitate the infrequent cleaning and flushing of the lime slurry 
feed loop to the atomizers in a Dry Flue Gas Desulfurization (FGD) system, and such operations have the 
potential to cause the referenced impact. These feed loop operations normally are accomplished in about 
12 hours.  Occasional atomizer change-outs will have a similar impact, and require about three to six 
hours to accomplish.  Since a 3-chamber Dry FGD system is proposed for H2, either of these maintenance 
situations will result in the overall Dry FGD efficiency being reduced by one-third.  Approximately two-
thirds of the gas stream will continue to be controlled to 0.085 lb/MMBtu while the remaining one-third 
of the gas stream will have an uncontrolled emission rate.  For purposes of modeling, the uncontrolled 
emission rate is limited to 1.23 lb/MMBtu (BACT baseline rate), representing the emission rate for coal 
having a sulfur content of 0.5%.  The gas streams are therefore combined to yield an average emission 
rate for the unit as follows: 


MMBtulbMMBtulbMMBtulb /47.0
3
1/23.1


3
2/085.0 =⎟


⎠
⎞
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⎛ ⋅+⎟


⎠
⎞


⎜
⎝
⎛ ⋅


 


In this example and during this described operating condition (atomizer replacement), the resultant 
emissions could potentially have an impact on the short-term (1-hour, 3-hour SO2 average) air quality.  As 
this is anticipated to be the worst-case scenario, an emission rate corresponding to 0.47 lb/MMBtu will be 
modeled to determine compliance with the 1-hour NAAQS and 3-hour NAAQS and PSD Class II 
Increment.  The normal time required for the longest of these atomizer replacements is about six hours, 
after which the normal slurry feed would be re-established and the emission rate would return to 
0.085 lb/MMBtu.  As the six hour duration of this event will not have a greater impact than that which is 
already proposed to be modeled for the 3-hour air quality standards, the longer duration of the event, as 
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well as the feed loop swap event duration, is addressed in the proposed modeling of the 24-hour SO2 
standards, below. 


Sunflower has determined that the feed loop swap would be the longest duration event of those described 
above and can reasonably be expected to occur once in any 24-hour period.  The feed loop swap would be 
considered the “worst-case” scenario for normal maintenance operations, and is used as the basis for 
determining the 24-hour emission rate from the unit.  During the anticipated 12-hour event, the emission 
rate during the feed loop swap would be 0.47 lb/MMBtu while the steady-state emission rate for the fully 
controlled system once the event is completed would be 0.085 lb/MMBtu and would occur for 12 hours, 
yielding a worst-case 24-hour average emission rate as follows: 


[ ] [ ] MMBtulb
dayhours


dayhoursMMBtulbdayhoursMMBtulb /28.0
/24


/12/47.0/12/085.0
=⎟⎟
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This methodology of estimating emissions is consistent with the information presented and approved in 
the PSD permit application for Holcomb 2 and 3.  Because of the occasional and infrequent nature of 
these events, the model reflects that these would not occur more frequently than once per day for H2. 
Based on the above calculations, three different emission rates can be calculated for the steam generator: 
1-hour/3-hour, 24-hour and annual.  Emissions included in the modeling analysis are listed in the 
following table. 


Table 5-8 
Modeled SO2 Emission Rates 


Averaging 
Period 


Effective 
Emission Rate 
(lb/MMBtu) 


Stack Emission Rate (lb/hr) 


100% 
Capacity 


75% 
Capacity 


50% 
Capacity 


25% 
Capacity 


Annual 0.085 739.5 554.6 369.8 184.9 
24-hour 0.28 2,436 1,827 1,218 609 
3-hour 0.47 4,089 3,066.8 2,044.5 1,022.3 
1-hour 0.47 4,089 3,066.8 2,044.5 1,022.3 


 


Modeling runs were performed to estimate the impacts from these events.  The same grid system and 
meteorological data were used in each case, with the only difference being the averaging period that was 
selected for each of the runs.  This methodology is consistent with that presented and approved in the 
draft PSD permit for Holcomb 2 and 3. 


1.5.7.2 H2 Auxiliary Boiler 
The H2 auxiliary boiler is not used on a regular basis and is limited by the permit application to 10% 
annual capacity (876 hours).  For all short-term modeling runs (1-hr, 3-hr, 8-hr, 24-hr), the auxiliary 
boiler was modeled as if it was operating at full capacity.  For the annual emissions, while the boiler is 
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allowed to only operate for 876 hours per year, the boiler was modeled as if it was in operation at full 
capacity for 8,760 hours.  Table 5-9 lists the stack parameters utilized for the H2 Auxiliary Boiler, while 
Table 5-10 lists the modeled emission rates. 


Table 5-9 
H2 Auxiliary Boiler Stack Parameters  


Model 
ID X (m) Y (m) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit Velocity 


(ft/sec) 


H2AUX 326,805.6 4,199,740.8 30 6 299 43.29 
 


Table 5-10 
H2 Auxiliary Boiler Emission Rates 


Model 
ID 


NOX 
(lb/hr) SO2 (lb/hr) CO (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) 


 Annual 1-hr / 3-hr / 24-hr Annual 1-hr / 8-hr 24-hr / Annual 24-hr / Annual 
H2AUX 0.72 0.12 0.012 8.00 1.49 1.49 


 


1.5.7.3 H2 Emergency Diesel Generator 
The H2 emergency diesel generator is not used on a regular basis and operates on a regular basis only to 
test unit operational readiness.  The unit is limited by the permit application to 500 hours of operation 
annually.   The unit will only see continuous use in case of a plant emergency, in which case other 
combustion sources will not be operating.  As the regular operational schedule is one hour per week, for 
the 1-hour SO2 runs and the CO runs (1-hr and 8-hr), the unit was modeled at full capacity.  For the other 
short-term runs (3-hr, 24-hr), the unit was modeled as if it was operating at full capacity for one hour 
only; i.e., the 1-hour emission rate was divided by the averaging period hours as the unit can only operate 
for a maximum of one hour during that period of time.  In addition, the unit will only be tested during 
daylight hours, and the model was keyed to only allow the emissions to be present between the hours of 
9 AM and 6 PM.  Table 5-11 lists the stack parameters utilized for the H2 Emergency Diesel Generator, 
while Table 5-12 lists the modeled emission rates. 


Table 5-11 
H2 Emergency Diesel Generator Stack Parameters  


Model 
ID X (m) Y (m) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit Velocity 


(ft/sec) 


H2GEN 326710.4 4199729.9 280 0.94 915 288 
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Table 5-12 
H2 Emergency Diesel Generator Emission Rates 


Model 
ID 


NOX (lb/hr) SO2 (lb/hr) CO (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) 
Annual 1-hr 3-hr 24-hr Annual 1-hr / 8-hr 24-hr / Annual 24-hr / Annual 


H2GEN 0.11 3.77 1.26 0.16 0.21 9.80 0.02 0.02 
 


1.5.7.4 H2 DFP Booster Pump 
The H2 DFP Booster Pump is not used on a regular basis and operates on a regular basis only to test unit 
operational readiness.  The unit is limited by the permit application to 500 hours operation annually.  As 
such, the unit was modeled at full capacity for 500 hours annually. Table 5-13 lists the stack parameters 
utilized for the H2 DFP Booster Pump, while Table 5-14 lists the modeled emission rates. 


Table 5-13 
H2 DFP Booster Pump Stack Parameters  


Model ID X (m) Y (m) 
Stack 


Height 
(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas Exit 
Velocity 
(ft/sec) 


H2FIRE 326,541.5 4,199,760.2 40 0.94 1,083 45.79 
 


Table 5-14 
H2 DFP Booster Pump Emission Rates 


Model ID 
NOX (lb/hr) SO2 (lb/hr) CO (lb/hr) PM10 (lb/hr) PM2.5 (lb/hr) 


Annual 1-hr / 3-hr / 
24-hr Annual 1-hr / 8-hr 24-hr / 


Annual 
24-hr / 
Annual 


H2FIRE 0.13 0.77 0.044 2.01 0.12 0.12 
 


1.5.7.5 H1 Fire Pump 
Preliminary analysis indicated that the existing H1 Fire Pump could potentially cause modeled 
exceedances of the new 1-hour NO2 standard in the vicinity of Holcomb Station.  As the unit is almost 30 
years old, Sunflower elected to replace the unit with a new state-of-the-art diesel fire pump that has 
emission rates significantly lower than those of the existing unit.  As this is a replacement unit, the new 
H1 Fire Pump was included in the initial significant modeling analysis as well as in the NAAQS 
compliance demonstration modeling. 


The H1 Fire Pump operates in the same manner and for the same purpose as the H2 DFP Booster Pump.  
As such, it was modeled in the same fashion.  Table 5-15 lists the stack parameters utilized for the H1 
Fire Pump, while Table 5-16 lists the modeled emission rates. 
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Table 5-15 
H1 Fire Pump Stack Parameters  


Model 
ID X (m) Y (m) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


H1FIRE 326,493.2 4,199,766.1 40 0.94 1,083 45.8 
 


Table 5-16 
H1 Fire Pump Emission Rates 


Model ID 
NOX (lb/hr) SO2 (lb/hr) CO (lb/hr) PM10 


(lb/hr) 
PM2.5 
(lb/hr) 


Annual 1-hr / 3-hr / 
24-hr Annual 1-hr / 8-hr 24-hr / 


Annual 
24-hr / 
Annual 


H1FIRE 0.13 0.77 0.044 2.01 0.12 0.12 
 


1.6 Particulate Matter – Point Sources 
Modeling of particulate matter is vastly different from the modeling of the other criteria pollutants in that 
the majority of the sources are small and fugitive in nature.  The nuances of the material handling 
equipment as well as different scenarios examined are described in detail below. 


1.6.1 H2 Steam Generator 
As a part of the BACT analysis for the Holcomb 2 and 3 draft permit, the average annual emission limit 
for total PM10 (filterable and condensable) was initially determined to be 0.035 lb/MMBtu.  While the 
BACT analysis being submitted with this modeling demonstration has a lower proposed total PM10 limit, 
for modeling purposes and for the remaining discussion, an outlet emission rate of 0.035 lb/MMBtu was 
conservatively assumed for the modeling.   


With respect to PM2.5, the same outlet emission rate used for the PM10 analysis, 0.035 lb/MMBtu, was 
modeled for the outlet of the H2 stack.  While this rate is higher than the emission limit that is proposed 
in the BACT analysis, it was determined that if it demonstrated compliance with the applicable NAAQS 
and PSD Class I Increments, then a lower emission limit for the H2 steam generator would also 
demonstrate compliance. 


1.6.2 Active Pile Operations vs. Reserve Pile Operations 
Particulate matter modeling is further complicated by the necessity to examine two distinct operating 
scenarios.  The first scenario is where the units operate with a constant incoming supply of coal.  Coal is 
offloaded by rail and transported to the active storage pile before being transported to the appropriate coal 
handling equipment and finally to H2 for combustion.  In this scenario, all coal handling equipment is 
operating.  The second scenario is where the coal is not being delivered to the facility by rail.  This can be 
due to many factors, including rail stoppages, weather, labor strikes, and production difficulties.  When 
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this occurs, coal is reclaimed from the reserve storage pile and fed to the steam generator.  There are 
several very important differences between these two scenarios.  First, the railcar unloading stations are 
no longer in operation, nor are the initial conveyors or transfer tower that move the coal to the active 
storage pile.  Secondly, the reserve piles for Holcomb 1 and 2 see increased vehicular traffic as the 
scrapers that work the storage piles are forced to move the coal for the units into the emergency reclaim 
systems.  And finally, the active reclaim operations for Holcomb 1 and 2 cease as the active piles are no 
longer being utilized since there is no coal left in the piles.  These two scenarios generate vastly different 
computer modeling profiles due to the location and source of the emissions.  Following the same 
procedure as was performed in the approved Holcomb 2 PSD permit, both scenarios were modeled, with 
the appropriate modifications made to each model to account for the differences between the two 
scenarios. 


1.6.3 Throughput Averaging 
As the procedure described above increases the number of modeling runs that must be done to 
demonstrate compliance with the ambient particulate matter standards, further examination of the models 
and assumptions was necessary to ensure that the worst-case scenarios had been adequately addressed and 
normal operating conditions at the plant had been simulated.  One assumption that was made was that all 
material handling operations operated constantly at an average rate.  Several examples of this are as 
follows: 


• A normal train delivery contains approximately 14,500 tons of coal.  The coal unloading 
system currently in place can unload an entire train in approximately six hours, making a 
maximum hourly throughput of 2,500 tons from the rail unloading system to the active and 
reserve storage piles.  However, only about 1.4 trains are anticipated to be unloaded every 
day, yielding only one 8.4-hour block of time in any given day when coal is unloaded.  The 
remaining hours of the day see no unloading activity and hence no particulate matter 
emissions.  Instead of modeling 2,500 tons per hour for multiple separate blocks of time 
(hours 0-8, 1-9, 2-10, etc.) an average throughput of 846 tons per hour (14,500 tons per train 
multiplied by 1.4 trains per day per day divided by 24 hours per day) was used for emission 
calculations. 


• Active pile reclaim operations take place once per day to provide enough coal for the steam 
generators for 24 hours.  The coal is transferred into a unit’s coal silos in the main steam 
generator structure for storage prior to use.  The conveying systems are designed to provide 
coal at rates much faster than the units can combust it, meaning the conveying systems and 
reclaim operations only need to operate for a few hours per day in order to transport enough 
coal to the steam generators.  However, while reclaim operations generally occur at 
approximately the same time every day, more flexibility is needed in the day-to-day plant 
operations than at a set time in which reclaim can occur.  Instead of modeling the maximum 
design rate for one block of time during the day, the steam generator fuel consumption rates 
were used for conveyor throughputs.  For example, as H2 is estimated to consume 
approximately 537 tons of coal per hour, all coal transfer operations for H2 were modeled at 
537 tons per hour, 24 hours per day.  In addition, the baghouses controlling emissions from 
the enclosed transfer points only operate during periods when coal is actively being 
transported through the system.  During periods when no coal is being transported through 
the system, the baghouses are turned off as there are no emissions to control.  Sunflower has 
conservatively estimated that the coal material handling system will only operate for a 
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maximum of eight (8) hours per day, and the daily emissions from the baghouses were scaled 
appropriately to reflect these operational constraints. 


• Lime is transported on-site via trucks and pneumatically unloaded.  The trucks each contain 
25 tons of lime, and are unloaded to the appropriate lime systems as needed.  H2 will require 
approximately seven trucks per day, for a total of 175 tons delivered.  Emissions from this 
transport arise from the haul road traffic as well as from the unloading operations itself.  The 
emissions arising from the unloading of the lime and the transport of the lime to the 
appropriate silos and bins are controlled via either baghouses or bin vent filters.  The 
baghouse and bin vent filters are only active during these transfer operations, and Sunflower 
has estimated that a maximum of seven (7) hours per day are needed to operate the lime 
unloading and lime storage silo control systems.  The transfer of lime to the H2 day bins 
occurs constantly, so it was assumed to occur for 24 hours per day. 


• Ammonia is transported on-site via trucks and unloaded to storage tanks.  The trucks each 
contain 9,000 gallons (approximately 35 tons) of aqueous ammonia, and are unloaded to the 
tanks as needed.  H2 will require approximately four trucks per week, for a total of 140 tons 
delivered.  Emissions from this transport arise solely from the haul road traffic as the 
ammonia unloading generates no particulate emissions.  As it would be exceedingly difficult 
to dictate to the ammonia delivery company the exact times that the trucks are allowed to 
make deliveries, it is assumed that the 140 tons is all delivered on one day and the deliveries 
are averaged out over the entire day.  This yields an unloading rate of approximately 
5.78 tons per hour. 


The types of averaging discussed above were used in the original PSD permit application for Holcomb 2 
and approved by KDHE.  While the daily averaging scenarios do not depict the actual operations of the 
facility, several aspects make this assumption applicable as the “worst-case.”  First, using the daily 
averaging method, emissions occur every hour of every day.  This has a tendency to increase the hourly, 
and hence daily, concentration at off-site receptors by having emissions constantly being emitted.  
Emissions generated only during a few hours of the day, while potentially having a higher instantaneous 
impact, will have the off-site impact averaged down due to an emission rate of zero the remaining hours 
of the day.  Second, when emissions are generated around the clock, they are present even in the very late 
evening and very early morning hours.  During these times, solar heating of the earth’s atmosphere 
diminishes and winds often die down to relatively low levels.  This decreases atmospheric dispersion and 
often acts to increase concentrations at off-site receptors as no winds are present to disperse the emissions 
and lower the predicted ambient impacts. 


Finally, most material handling activities that generate particulate matter emissions occur during daylight 
hours, at times when solar radiation heats the atmosphere and winds are generally higher than during 
nighttime hours.  While the material handling operations have a larger instantaneous emission rate, the 
emissions generated during the daylight hours have a greater tendency to disperse and can result in a 
lower 24-hour concentration than the continuous emission model may predict.  For these reasons, the 
average throughputs were used in calculating the emissions from all materials handling operations, and a 
constant emission rate was input into the model.  Additionally, it was assumed that all material handling 
activities (coal, ash, PAC, and lime) consistently operate at levels corresponding to 100 percent steam 
generator load.  In other words, the model assumes material handling throughputs equal to H2 operating 
at 100 percent load for 8,760 hours annually.  While many material handling operations will fluctuate 
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corresponding to actual steam generator load, the “worst-case” is to assume that all material handling 
operations correspond to maximum steam generator load, and hence maximum potential emissions.  
Tables in the subsection of Section 21 shows each of the material handling operations that will be present 
to support the operation of H2 and the associated hours of operation for the systems that were used to 
estimate emissions. 


1.6.4 Material Handling Point Sources 
The PM sources can be broken into three distinct groups: utility steam generator stack, other smaller point 
sources and fugitive sources.  The point sources include the following: 


Table 5-17 
PM Point Sources 


Cooling Tower Waste Powder Lime PAC Coal 
Cells Storage Unloading Unloading Unloading 


 Loading Day Bins  Transfer 


 Recirculation   Conveyor drop 
points 


 


For emission units that currently have fabric filters controlling emissions, the existing stack parameters, 
velocities and temperatures were used.  For units that will be designed or modified to include fabric filters 
controlling emissions, stack parameters, velocities and temperatures5 correspond to manufacturer’s 
recommendations.  For units controlled by vents that have no induced or forced draft, the stack diameter 
was assumed to be that of the vent opening6 and a velocity of 0.1 m/s at ambient temperature was used. 


1.6.4.1 Cooling Tower 
The water in the cooling tower is cycled through the circulating water system to remove heat from the 
steam cycle.  Makeup water to the cooling tower, which replaces water losses due to blowdown and drift 
from the tower, contains trace amounts of minerals and total dissolved solids (TDS) in suspension which 
concentrate as the water is recycled to its maximum chemical limitation.  These constituents are entrained 
in the cooling tower drift and are emitted as PM10 when the drift evaporates leaving the solids behind in 
the atmosphere.  The BACT determination for the cooling tower indicated that the drift elimination 
efficiency of 0.0005 percent was appropriate for this project.  The maximum concentration of metals in 
the water is determined by design limits of the equipment.  For purposes of estimating PM10 emissions 
from the cooling tower, a total solids concentration was assumed (9,000 ppm) that reflects the current 
water supply and the current water treatment systems.  Each cell was modeled as a point source with the 


                                                      


 


5 For sources that are modeled at “ambient” conditions, the AERMOD modeling program can substitute the actual temperature for each hour into 
each individual source by indicating a temperature of 0 degrees Kelvin  in the modeling input parameters for that source. 
6 Or equivalent diameters that corresponds to the area of the vent opening if the vent is non-circular. 
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diameter, temperature, height, and flow rate for each individual cell taken from design parameters.  Table 
5-18 gives the design parameters for the cooling tower for H2. 


Table 5-18 
Cooling Tower Design Parameters 


Circulating Water 
Flowrate (gallons/min) Tower Drift (%) Tower Drift Loss 


(gallons/min) 
TDS Concentration 


(ppm) 
303,383 0.0005 1.52 9,000 


 


Based on the above design parameters, emissions were calculated as follows for the entire cooling tower: 


1.517 8.34
 
 0.009


 
 60 6.83


 10
 


For PM2.5, the emissions from the cooling tower were estimated in the same manner as they were for 
PM10.  However, for PM2.5, there is one distinction to be made from that which was done for PM10.  Not 
all of the material that is emitted from the cooling tower as PM10 is actually PM2.5.  While there is limited 
data on speciation of particulate matter from cooling towers, Sunflower reviewed available literature from 
the California Emission Inventory Development and Reporting System (CEIDARS), which collects 
information on point, area, and mobile sources of criteria and toxic air pollutant emissions.  Appendix A7 
of the CEIDARS database lists appropriate fractions to utilize when estimating PM2.5 emissions, and 
indicates that 60 percent of the PM10 emissions from cooling towers are PM2.5.  As such, the PM10 
emissions listed above were scaled by a factor of 0.6 to arrive at the estimate of PM2.5 emissions.  Each 
cooling tower cell was modeled as a point source.  Parameters used in the model for the cooling tower are 
listed in Table 5-19, below. 


                                                      


 


7 www.aqmd.gov/ceqa/handbook/PM2_5/finalAppA.doc 
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Table 5-19 
Cooling Tower Point Source Modeled Parameters 


Model ID X (m) Y (m) Base 
Elevation (m) 


Stack Height 
(ft) 


Temperature 
(F) 


Exit Velocity 
(ft/s) 


Stack 
Diameter (ft) 


PM10 
Emission rate 


(lb/hr) 


PM2.5 
Emission rate 


(lb/hr) 
H2:CT1 327,233.6 4,199,555.7 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT2 327,233.6 4,199,572.1 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT3 327,233.6 4,199,588.6 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT4 327,233.6 4,199,605.1 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT5 327,233.6 4,199,621.5 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT6 327,233.6 4,199,638.0 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT7 327,233.6 4,199,654.4 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT8 327,233.6 4,199,670.9 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT9 327,233.6 4,199,687.4 891.77 60 101.5 20.335 40 0.263 0.158 


H2:CT10 327,233.6 4,199,703.8 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT11 327,233.6 4,199,720.3 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT12 327,233.6 4,199,736.7 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT13 327,233.6 4,199,753.2 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT14 327,217.1 4,199,555.7 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT15 327,217.1 4,199,572.1 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT16 327,217.1 4,199,588.6 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT17 327,217.1 4,199,605.1 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT18 327,217.1 4,199,621.5 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT19 327,217.1 4,199,638.0 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT20 327,217.1 4,199,654.4 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT21 327,217.1 4,199,670.9 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT22 327,217.1 4,199,687.4 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT23 327,217.1 4,199,703.8 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT24 327,217.1 4,199,720.3 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT25 327,217.1 4,199,736.7 891.77 60 101.5 20.335 40 0.263 0.158 
H2:CT26 327,217.1 4,199,753.2 891.77 60 101.5 20.335 40 0.263 0.158 
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1.6.4.2 Waste Powder Handling 
Emissions from the waste powder handling and transfer operations at the site are from three distinct 
sources:  


• transfer of waste powder from the fabric filter hoppers to the storage silos,  
• transfer of waste powder from the storage silos to the haul trucks, and  
• transfer of waste powder from trucks to the on-site landfill.  


The coal selected as a fuel for H2 contains a maximum of 7.5% ash.  Operating experience and 
manufacturer’s information suggest that approximately 80% of the total ash in the fuel becomes entrained 
in the gas stream (fly ash) and the remaining 20% is removed from the bottom of the steam generator 
(bottom ash).   


For H2, ash and waste powder are removed from the gas stream primarily in the unit’s fabric filter via 
totally enclosed processes.  The Dry FGD system injects lime into the gas stream to control SO2, with the 
resultant scrubber reactants and some amount of the unreacted lime particles becoming entrained in the 
gas stream.  The fabric filter removes the entrained lime and ash from the flue gas stream and the resultant 
material is referred to collectively as waste powder.  The waste powder is transferred from the fabric filter 
hoppers to a surge silo located near the unit’s fabric filter.  From here, part of the waste powder is 
returned to the Dry FGD system to be recycled.  The excess waste powder in the surge silo is eventually 
transferred to a new waste powder storage silo.  When the waste powder in the storage silo is ready to be 
shipped to the on-site landfill for storage, it is transferred to a pug mill where it is conditioned with water 
to achieve a moisture content of 25 percent.  The wet material is then transferred to haul trucks which 
carry the material to the landfill where it is unloaded. 


1.6.4.2.1 Waste Powder Transfer Operations 
The waste powder pneumatically transferred from the H2 fabric filter to the surge silo has one emission 
point where the material enters the surge silo.  This point is controlled by a dust collector (vent filter).  
Similarly, the waste powder transferred pneumatically from the unit’s surge silo to the waste powder silo 
has one emission point where the material enters the silo.  The new waste powder storage silo will be 
controlled by a dust collector (baghouse).  The emissions at each of these transfer points were estimated 
using the maximum outlet dust loading guaranteed by the manufacturer (0.005 grains / dry standard cubic 
foot [gr/dscf]) and the volume of air passing through the filter.  Table 5-20 gives the design parameters 
used for calculation of PM10 emissions for the waste powder baghouse operations. 
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Table 5-20 
Waste Powder Baghouse Parameters 


Point ID Description 
Baghouse 


Flow 
(ACFM) 


Hours of 
Operation 
(hrs/day) 


Outlet 
Loading 
(gr/dscf) 


Emission 
Rate 


(lb/hr) 
WP2_1 H2 Waste Powder Transfer to Surge Silo 4,624 24 0.005 0.20 
WP2_2 H2 Waste Powder Transfer to Recycle Feed Bin 4,624 24 0.005 0.20 


WP2_3A Waste Powder Transfer to H2 Waste Powder Silo A 7,477 24 0.005 0.32 
WP2_3B Waste Powder Transfer to H2 Waste Powder Silo A 7,477 24 0.005 0.32 


Notes: 
A. The single H2 waste powder silo will have two dust collectors, hence points 3A and 3B. 


 


Emissions from the baghouses were calculated using the following equation: 
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For PM2.5, it was determined that the outlet grain loading of 0.005 gr/dscf was appropriate for use in 
estimating emissions.  As such, the emission estimation methodology discussed for PM10 was also 
applicable for PM2.5, and for these sources it was assumed that PM10 and PM2.5 were the same.  All 
baghouse stacks were modeled as point sources.  Parameters used in the model for the waste powder 
baghouse operations are listed in Table 5-23. 


1.6.4.2.2 Waste Powder Pug Mill Operations 
The waste powder transfer from the storage silo to the pug mill is estimated to be similar to central mix 
loading at a concrete batch plant.  Waste powder and water are added together to form a damp mixture.  
The emission factor was taken from the equation 11.12-1 in AP-42 Section 11.12, Concrete Batching 
(06/06), which is given below. 
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Where: 
E = Emission factor in pounds of PM10 per ton material 
k = Particle size multiplier (dimensionless, from Table 11.12-4) 
U = Wind Speed at the material drop point (miles per hour) 
M = Minimum moisture (percent by weight) of material 
a,b = Exponents (from Table 11.12-4) 
c = Constant (from Table 11.12-4) 


All of the above information is known save for the wind speed at the material drop point.  This is an 
enclosed point, but there will be some air circulation through the area.  As higher wind speeds will result 
in higher emissions, Sunflower has conservatively estimated the wind speed through the pug mill area to 
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be 10 feet per second, which translates into 6.82 mph.  Table 5-21 lists the parameters for the above 
equation for both PM10 and PM2.5, which when entered into the equation, results in an emission factor of 
0.0011 lb PM10/ton of material throughput and 0.00021 lb PM2.5/ton of material throughput. 


Table 5-21 
Waste Powder Pug Mill Emission Equation Parameters 


Variable 
Value 


PM10 PM2.5 
k 0.13 0.03 
U 6.82 6.82 
M 25 25 
a 0.45 0.45 
b 0.9 0.9 
c 0.001 0.0002 


 


The waste powder pug mill operations were modeled as a volume source.  For the release height and the 
vertical dimension,8 the height of the truck (15 feet) was assumed.  The initial horizontal dimension9 was 
taken to be 3.5 feet from original design information provided for the Holcomb 2-3-4 permit application.  
Parameters used in the model for the waste powder pug mill operations are listed in Table 5-24. 


1.6.4.2.3 Truck Loading and Unloading of Waste Powder 
Once the waste powder is processed in the pug mill, it is transferred to trucks for shipping to the on-site 
landfill.  Emissions arise from the transfer of material from the pug mill to the trucks.  Similarly, the 
transfer of the material from the haul truck onto the landfill creates emissions.  Emissions from both of 
these processes were estimated using the aggregate transfer equation found in AP-42 Section 13.2.4, 
Aggregate Handling and Storage Piles (11/06).  The equation used is as follows: 
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Where: 
E = Emission factor in pounds of PM10 per ton material 
k = Particle size multiplier (dimensionless, from Table 11.12-4) 


                                                      


 


8 Vertical dimension was divided by 4.3 as per AERMOD guidance. 
9 Horizontal dimension was divided by 4.3 as per AERMOD guidance. 
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U = Mean wind speed (miles per hour) 
M = Material moisture content (percent by weight) 


The mean wind speed was derived from the hourly data used in the AERMOD models for the 2004-2008 
period.  Table 5-22 lists the parameters for the above equation for both PM10 and PM2.5, which when 
entered into the equation, results in an emission factor of 1.02·10-4 lb PM10/ton of material throughput and 
1.55·10-5 lb PM2.5/ton of material throughput. 


Table 5-22 
Waste Powder Truck Loading and Unloading Parameters 


Variable 
Value 


PM10 PM2.5 
k 0.35 0.053 
U 12.05 12.05 
M 25 25 


 


The waste powder truck loading and unloading operations were modeled as volume sources.  For the 
release height for the truck loading, a height of one-half of the truck height was assumed to yield the 
average height of the material dropped.  The vertical dimension was assumed to be the height of the truck 
(15 feet).  The initial horizontal dimension was taken to be 4 feet, which is the assumed width of the 
conveyor belt.  For the release height for the truck unloading to the landfill, a height of six feet (the 
approximate distance from the bottom of the truck bed to the ground) was assumed.  The vertical 
dimension10 was assumed to be this same height (6 feet).  The initial horizontal dimension was taken to be 
10 feet, which is the assumed width of the truck bed.  Parameters used in the model for the waste powder 
truck loading and unloading operations are listed in Table 5-24. 


1.6.4.3 Bottom Ash Handling 
Bottom ash from the H2 steam generator will be removed via a drag chain and deposited on a concrete 
pad near the unit’s steam generator house.  While the material will be deposited outdoors, it is a wet 
product, and the potential emissions from such a pile are minimal.  The material is also very coarse and 
combined with the wet process, results in an inherently high control efficiency.  As such, an emission 
factor of 0.00099 lb/ton was chosen for these operations, which was taken from AP-42 Section 11.12, 
Concrete Batching for the uncontrolled PM10 emissions from sand transfer.  This is a conservative 
estimate and was chosen to best represent the emissions from these operations. 


The bottom ash operations were modeled as volume sources.  These included the drop from the boiler bed 
onto the outdoor pad, the loading of the material into haul trucks, and the ash unloading at the landfill.  
                                                      


 


10 Vertical dimension was divided by 2.15 as per AERMOD guidance. 
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For the release height for the boiler unloading, a height of 30 feet was assumed based on preliminary 
engineering.  The vertical dimension was assumed to be the height of the storage pile, approximately 20 
feet.  The initial horizontal dimension was taken to be 2.5 feet, which is the assumed width of the pile.  
The release height for the loading of the ash to the haul trucks was assumed to be the height of the haul 
truck (15 feet), as was the vertical dimension.  The initial horizontal dimension was taken to be 10 feet, 
which is the assumed width of the loader.  For the release height for the truck unloading to the landfill, a 
height of six feet (the approximate distance from the bottom of the truck bed to the ground) was assumed.  
The vertical dimension was assumed to be this same height (6 feet).  The initial horizontal dimension was 
taken to be 10 feet, which is the assumed width of the truck bed.  Parameters used in the model for the 
waste powder truck loading and unloading operations are listed in Table 5-24. 
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Table 5-23 
Waste Powder Point Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Stack 
Height 


(ft) 


Temp 
(F) 


Exit 
Velocit
y (ft/s) 


Stack 
Diameter 


(ft) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


WP2_1 H2 Waste Powder transfer to surge silo 326,785.7 4,199,868.7 889.97 101 Ambient 41.375 1.54 0.198 0.198 
WP2_2 H2 Waste Powder transfer to H2 recycle feed bin 326,780.7 4,199,849.7 889.97 51 Ambient 41.375 1.54 0.198 0.055 


WP2_3A Waste Powder transfer to Waste Powder Silo 326,652.4 4,200,115.8 891.52 118 Ambient 50.369 1.77 0.320 0.320 
WP2_3B Waste Powder transfer to Waste Powder Silo 326,656.5 4,200,115.7 891.52 118 Ambient 50.369 1.77 0.320 0.320 
 


Table 5-24 
Waste Powder and Bottom Ash Volume Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Horizontal 
Dimension 


(m) 


Vertical 
Dimension 


(m) 


PM10 
Emission rate 


(lb/hr) 


PM2.5 
Emission rate 


(lb/hr) 
WP2_4 Pug mill processing 326,654.1 4,200,127.7 891.92 4.572 0.248 1.063 0.0194 3.92E-03 
WP2_5 Waste powder to truck transfer point 326,653.8 4,200,140.2 892.31 2.438 0.284 1.134 0.0019 2.86E-04 
WP2_6 Waste powder unloading to on-site landfill 327,195.2 4,201,424.7 892.94 0.914 0.709 0.851 0.0019 2.86E-04 


BA2_1 Bottom ash removal from boiler to storage 
pile 326,710.3 4,199,719.2 890.02 4.572 0.177 2.835 0.0080 7.98E-03 


BA2_2 Bottom ash loading via front-end loader to 
truck 326,706.9 4,199,719.1 890.02 2.286 0.709 2.127 0.0080 7.98E-03 


BA2_3 Bottom ash unloading to landfill 327,193.6 4,201,426.3 892.94 0.914 0.709 0.851 0.0080 7.98E-03 
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1.6.4.4 Lime Handling 
Lime is transported on-site in trucks, which enter a totally enclosed building and transfer the lime to a bin 
via bottom dump.  All emissions generated from this process are totally enclosed in the building and 
routed to an existing dedicated dust collector.  From the bin, lime is then pneumatically conveyed to 
storage silos.  From there, it is transferred to bins in the unit’s FGD system.  Fabric filters are used to 
control the emissions from these processes.  The emissions at each of these transfer points were estimated 
using the maximum outlet dust loading guaranteed by the manufacturer (0.005 gr/dscf) and the volume of 
air passing through the filter.  Table 5-25 gives the design parameters used for calculation of PM10 
emissions for the lime baghouse operations. 


Table 5-25 
Lime Baghouse Parameters 


Point ID Description 
Baghouse 


Flow 
(ACFM) 


Hours of 
Operation 
(hrs/day) 


Outlet 
Loading 
(gr/dscf) 


Emission 
Rate 


(lb/hr) 


Daily 
Emission 


Rate (lb/hr) 
L2_1 Lime Unloading 29,108 7 0.005 1.25 0.36 
L2_2 Transfer to H2 Lime Storage Silo 7,477 7 0.005 0.32 0..093 


L2_3A Transfer to H2 Lime Day Bins 7,477 24 0.005 0.32 0.32 
 


Maximum hourly emissions from the baghouses were calculated using the equation in Section 1.6.4.2.1.  
Average daily emissions were calculated using the following equation: 


hr
lbRateEmissionDaily


day
hours


day
hoursOperationsDaily


hour
PMlbEmissionsHourlyMaximum


=
⎟⎟
⎠


⎞
⎜⎜
⎝


⎛
⋅⎟
⎠
⎞


⎜
⎝
⎛
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For PM2.5, it was determined that the outlet grain loading of 0.005 gr/dscf was appropriate for use in 
estimating emissions.  As such, the emission estimation methodology discussed for PM10 was also 
applicable for PM2.5, and for these sources it was assumed that PM10 and PM2.5 were the same.  All 
baghouse / bin vent stacks were modeled as point sources.  Parameters used in the model for the lime 
operations are listed in Table 5-27. 


1.6.4.5 PAC Handling 
PAC is transported on-site in trucks and pneumatically unloaded to storage silos.  From there, the PAC 
will be injected into the flue gas.  The emissions from the silo loading operations are controlled via filters 
in the silos.  The emissions at each of these transfer points were estimated using the maximum outlet dust 
loading guaranteed by the manufacturer (0.005 gr/dscf) and the volume of air passing through the filter.  
Table 5-26 gives the design parameters used for calculation of PM10 emissions for the PAC filter 
operations. 
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Table 5-26 
PAC Bin Vent Filter Parameters 


Point ID Description Air Flow 
(ACFM) 


Outlet 
Loading 
(gr/dscf) 


Emission 
Rate 


(lb/hr) 
P2_1 PAC Unloading – Pneumatic Transfer 600 0.005 0.026 


 


Maximum hourly emissions from the bin vent filters were calculated using the equation in 
Section 1.6.4.2.1.  It is anticipated that three PAC deliveries will be required on a weekly basis.  The 
current design is to have four silos.  It will only be possible to unload one truck at a time, and during the 
unloading, it is anticipated that the air flow through a bin vent filter will be 600 ACFM.  For the purposes 
of the calculations, it is assumed that the 600 ACFM flow rate occurs for 8,760 hours annually.  This 
presents a conservative estimate of the operation of the silos.  For the purposes of the modeling, this 
emission rate was divided equally amongst the four PAC silos. 


For PM2.5, it was determined that the outlet grain loading of 0.005 gr/dscf was appropriate for use in 
estimating emissions.  As such, the emission estimation methodology discussed for PM10 was also 
applicable for PM2.5, and for these sources it was assumed that PM10 and PM2.5 were the same.  All 
baghouse / bin vent stacks were modeled as point sources.  Parameters used in the model for the lime 
operations are listed in Table 5-27. 
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Table 5-27 
Lime and PAC Point Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Stack 
Height 


(ft) 


Temp 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


L2_1 Lime unloading - bottom dump 326,641.6 4,200,060.9 890.00 24.00 Ambient 148.18 2.04 0.364 0.364 
L2_2 Transfer to H2 Lime storage silos 326,663.1 4,200,056.3 889.91 103.00 Ambient 50.37 1.77 0.093 0.093 
L2_3 Transfer to H2 Lime day bins 326,704.8 4,199,849.3 889.97 51.00 Ambient 50.36 1.77 0.320 0.320 
P2_1 PAC unloading - pneumatic transfer (Silo 1) 326,786.5 4,199,829.8 890.11 47.75 Ambient 1.176 3.29 0.0064 0.0064 
P2_2 PAC unloading - pneumatic transfer (Silo 2) 326,786.5 4,199,837.1 890.11 47.75 Ambient 1.176 3.29 0.0064 0.0064 
P2_3 PAC unloading - pneumatic transfer (Silo 3) 326,792.5 4,199,829.6 890.11 47.75 Ambient 1.176 3.29 0.0064 0.0064 
P2_4 PAC unloading - pneumatic transfer (Silo 4) 326,792.5 4,199,836.9 890.11 47.75 Ambient 1.176 3.29 0.0064 0.0064 
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1.6.4.6 Coal Handling 
While the existing coal materials handling infrastructure will remain intact, new equipment will be added 
to accommodate the fuel handling needs for H2.  For H1, coal is unloaded from railcars into a hopper and 
conveyed to Transfer House 1.  Then the coal is transferred to a conveyor which leads to the existing 
active and inactive storage piles.  Once the conveyor reaches the storage pile area, it is transferred by a 
stack-out conveyor that distributes it to either the inactive storage or active storage piles.  Under normal 
operation, approximately 92 percent of the incoming coal is distributed to the two actives pile while 8% 
will go to the inactive storage piles.  Table 5-28 provides a compilation of all existing and new coal 
handling sources that were modeled for the H2 project.  Detailed descriptions of these emission points, as 
well as emission calculation methodologies from these sources are detailed in the sections below. 


Table 5-28 
Coal Material Handling Emission Points 


Emission 
Point ID Source Existing New 


C1 Rail Unloading X  
C2 Transfer House #1 X  


C3,C6 Stacker Conveyor BC-3 and transfer points X  
C4,C21 Stacker Conveyor BC-4 and transfer points A X X 


C5 Conveyor C-20 A and transfer points  X 
C7 H1 Active Pile Vehicular Traffic X  
C8 H1 Rotary Plow Tunnel (IGLOO) X  
C9 H1 Crusher House X  
C10 H1 Transfer House #2 X  
C20 Conveyor C-20 B and transfer points  X 
C22 H2 Active Pile Vehicular Traffic  X 
-- Conveyor C-30 A/B and transfer points B  X 
-- Conveyor C-31 A/B and transfer points B  X 


C23 Holcomb 2 Rotary Plow Tunnel  X 
-- Conveyor C-32 A/B and transfer points C  X 


C24 Holcomb 2 Crusher House  X 
-- Conveyor C-33 A/B and transfer points D  X 


C25 Transfer House #4  X 
C26 Transfer House #5  X 


H1INACTO H1 Coal Stackout Pile  X 
H2INACTO H2 Coal Stackout Pile  X 
H1INACT H1 Inactive Storage Pile E X X 
H2INACT H2 Inactive Storage Pile  X 


H2ACT H2 Active Storage Pile  X 
Notes: 


B. Conveyor BC-4 is an existing conveyor but will now be used to transfer coal to the H2 active pile instead of the H1 
inactive pile. 


C. Included in Point C23 
D. Included in Point C24 
E. Included in Point C25 
F. The H1 Inactive Storage Pile is being relocated to the south of the existing H1 Active Pile.  It is not a new activity, but as it 


is being relocated, is considered a new emission point. 
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Coal is moved to the H1 steam generator, as needed, using a series of conveyors that originate beneath 
either the active storage pile or adjacent to the inactive storage pile.  Active coal is fed on demand onto 
underground feeders.  It is necessary to use a small front-end loader next to the active storage pile to push 
excess material into the feeder system for the underground conveyors.  The existing active storage pile 
will be utilized with no increase in area or capacity, but the inactive coal pile will be modified.  In the 
current configuration, the inactive pile is to the north of the active pile.  The addition of H2 will see the 
inactive pile relocated to the south of the active pile.  Transfer House 1 will have a new conveyor 
installed, C-20A, in order to transfer coal to the H1 inactive pile.  In addition, a new baghouse will be 
installed (DCO-1) in order to better control particulate emissions.  Several ancillary operations occur in 
conjunction with the transfer of reclaim coal from the inactive storage pile.  Reclaim coal is moved by 
scrapers into adjacent reclaim hoppers that feed directly to the underground conveying system.  From the 
active coal reclaim, the conveyors transfer the coal to the Crusher Tower and finally to Transfer House 2 
and then diverted by means of a tripper system into the various coal silos located within the main power 
plant structure. 


To accommodate the new H2, two new transfer towers, one new crusher house, and a new emergency 
reclaim system will be installed.  To accommodate H2, coal will be unloaded through the existing railcar 
unloading facility and conveyed to Transfer House 1.  From here, two conveyor paths are possible.  On 
the first path, a new conveyor (C-20B) will move the coal to the H2 inactive stackout pile, located north 
of Transfer House 1.  This operation will deposit the coal for transport and placement onto the inactive 
storage pile.  The second path will transfer the coal onto the existing conveyor BC-2, which will transport 
the coal to the existing stackout system.  The coal can be diverted either onto Conveyor BC-3 or BC-4, 
which will divert the coal to either the H1 or H2 active pile, respectively.  It should be noted that coal can 
only be diverted onto one of these conveyors, and both cannot operate simultaneously. 


When coal is needed for the H2 steam generator, it is reclaimed by a new underground system similar in 
nature to the one used for H1.  The coal is dropped onto new underground conveyors (C-30A/B) from the 
active pile, or moved from the inactive pile to the emergency reclaim hoppers, which convey the material 
(C-31A/B) to the new Crusher House (Transfer House 3).  Emissions from the underground reclaim 
system are controlled through a series of foam suppression agents, as well as via a new baghouse 
(DCO-2) controlling emissions from the entire underground system.  Inside the new Crusher Tower, coal 
is transferred to a bin, a vibrating feeder and then to the crusher, before being deposited on a conveyor 
(C-32A/B) and conveyed to Transfer House 4.  Emissions from the crushing and transfer operations 
inside the Crusher House are controlled via some foam suppression systems, as well as a baghouse 
(DCO-3).  Transfer House 4 sees the coal deposited onto Conveyor C-33A/B for transport to Transfer 
House 5.  Emissions in Transfer House 4 are controlled through foam suppression as well as a baghouse 
(DCO-4).   Once the coal reaches Transfer House 5, it moves onto the H2 Tripper Deck.  From the 
Tripper Deck, the coal is deposited into coal silos to await combustion in the boiler.  Emissions from the 
operations in Transfer House 5 as well as the Tripper Deck are all controlled via a baghouse (DCO-5). 
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1.6.4.6.1 Coal Unloading and Transfer via Conveyors 
As discussed above, coal is delivered to the site via railcar and unloaded at an existing facility located to 
the west of the storage piles.  Each coal train carries approximately 15,000 tons of coal and it is estimated 
that the facility will process approximately 1.4 coal trains every day.  To provide for fuel during 
transportation or mine maintenance, the facility maintains coal in inactive storage.  The railcars are 
rotated and the coal deposited into a dump hopper.  Emissions from this process were estimated using the 
aggregate transfer equation discussed in Section 1.6.4.2.3.  The equation yields the emissions generated 
by the unloading of the coal from the railcars into the hoppers.  During the unloading of the railcar into 
the hoppers, a chemical surfactant is sprayed onto the coal.  Engineering estimates are that the spray 
effectively captures approximately 90 percent of the material and controls 40 percent of the emissions, 
yielding an overall control efficiency of 36 percent for this process.  The drop point equation from AP-42 
Section 13.2.4 was also used to represent the transfer of coal from one conveyor onto another (when not 
controlled by a baghouse), conveyor transfers onto the inactive and active storage piles and front-end 
loaders transferring coal from the active storage piles to the underground conveying systems.  Table 5-29 
lists the parameters for the drop point equation for both PM10 and PM2.5, which when entered result in an 
emission factor of 2.56·10-4 lb PM10/ton of material throughput and 3.87·10-5 lb PM2.5/ton of material 
throughput. 


Table 5-29 
Coal Drop Point Equation Parameters 


Variable 
Value 


PM10 PM2.5 
k 0.35 0.053 
U 12.05 12.05 
M 13 13 


 


It should be noted that the ultimate analysis of the coal provided by the mine indicates a moisture content 
of 26 percent.  However, Sunflower determined that a more conservative estimate would be to reduce the 
moisture content by 50 percent in the above calculations to allow for the potential of the water to have 
evaporated, as well as result in a higher pound per ton emission factor. 


Based on USEPA, modeling guidance from other regulatory agencies, and previous experience, a volume 
source is appropriate for unenclosed conveyor drop points.  Parameters needed are the release height, the 
initial horizontal and the initial vertical dimensions of the volume.  The release height was taken to be the 
center of the volume above the ground, so if a conveyor drop is from 10 feet above the ground to ground 
level, the release height was set at five feet.  The initial horizontal dimension was taken to be the width of 
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the conveyor belt divided by 4.3.11  The initial vertical dimension was taken to be the distance dropped 
divided by 2.15.12  These dimensions were used for both the PM10 and PM2.5 modeling runs.  The coal 
unloading operations were also modeled as a volume source.  For the release height for the railcar 
unloading, a height of one meter was chosen to best represent the source.  For the vertical and horizontal 
dimensions, the railcar building dimensions were assumed.  Parameters used in the model for the coal 
unenclosed transfer operations are listed in Table 5-31 and Table 5-32, for active and inactive pile 
utilization, respectively. 


1.6.4.6.2 Other Coal Transfer Operations 
For both H1 and H2, coal is transferred from the active piles to their respective underground conveyors 
via a rotary plow.  The emissions arising from these operations were estimated using the drop point 
equation from AP-42 Section 13.2.4 as discussed in Section 1.6.4.2.3.  For reclaim from the inactive pile, 
scrapers move the coal into an emergency reclaim hopper system.  The emissions arising from this 
operation were estimated using the drop point equation from AP-42 Section 13.2.4.  Sunflower has 
determined that this emission factor is conservative and is also in accordance with other permit 
applications submitted around the country.  Additionally, foaming surfactant is applied to coal at the point 
where the reclaim hoppers transfer the material onto the conveyor system, which will help to reduce 
emissions from the operation. 


For coal operations that are controlled by a baghouse, emissions at each of these transfer points were 
estimated using the maximum outlet dust loading guaranteed by the manufacturer (0.005 gr/dscf) and 
factored into the volume of air passing through the filter.  Table 5-30 gives the design parameters used for 
calculation of PM10 emissions for the coal baghouse operations. 


Table 5-30 
Coal Baghouse Parameters 


Point 
ID Description 


Baghouse 
Flow 


(ACFM) 


Hours of 
Operation 
(hrs/day) 


Outlet 
Loading 
(gr/dscf) 


Emission 
Rate 


(lb/hr) 


Daily 
Emission 


Rate (lb/hr) 
C2 Transfer House #1 28.000 24 0.005 1.20 1.20 


C23 H2 Rotary Plow Tunnel 19,000 8 0.005 0.81 0.27 
C24 H2 Crusher House 32,000 8 0.005 1.37 0.46 
C25 Transfer House #4 19,000 8 0.005 0.81 0.27 
C26 Transfer House #5 / H2 Tripper Deck 38,000 8 0.005 1.63 0.54 


 


Maximum hourly emissions from the baghouses were calculated using the equation in Section 1.6.4.2.1.  
Average daily emissions were calculated using the following equation: 


                                                      


 


11 ISC Users Manual, Volume II, Table 1-6. 
12 Ibid. 
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For PM2.5, it was determined that the outlet grain loading of 0.005 gr/dscf was appropriate for use in 
estimating emissions.  As such, the emission estimation methodology discussed for PM10 was also 
applicable for PM2.5, and for these sources it was assumed that PM10 and PM2.5 were the same.  All 
baghouse stacks were modeled as point sources.  Parameters used in the model for the coal baghouse 
operations are listed in Table 5-33 and Table 5-34, for active and inactive pile utilization, respectively. 
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Table 5-31 
Coal Volume Source Modeled Parameters – Active Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Horizontal 
Dimension 


(m) 


Vertical 
Dimension 


(m) 


PM10 
Emission rate 


(lb/hr) 


PM2.5 
Emission rate 


(lb/hr) 
C1 Total from railcar dump of raw coal 325725.3 4199778.9 889.31 1.000 3.9 2.41 0.1014 0.0153 


C20 C-20B to H2 temporary reserve coal pile 
transfer point 325875.5 4199872.9 889.08 22.86 0.284 0.709 0.0183 0.0028 


C4 Stacker: BC-2 to BC-4 transfer point 326015.0 4199767.6 888.33 16.15 0.284 1.559 0.0435 0.0066 
C21 BC-4 to H2 active coal pile transfer point 326019.4 4199804.0 888.73 19.51 0.284 0.709 0.0435 0.0066 
C22 Coal Push via front end loader 326025.8 4199819.0 888.93 1.063 0.709 1.063 0.0275 0.0042 


 


Table 5-32 
Coal Volume Source Modeled Parameters – Inactive Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Horizontal 
Dimension 


(m) 


Vertical 
Dimension 


(m) 


PM10 
Emission rate 


(lb/hr) 


PM2.5 
Emission rate 


(lb/hr) 
C1 Total from railcar dump of raw coal 325725.3 4199778.9 889.31 1.00 3.9 2.41 0.0000 0.0000 


C20 C-20B to H2 temporary reserve coal pile 
transfer point 325875.5 4199872.9 889.08 22.86 0.284 0.709 0.0000 0.0000 


C4 Stacker: BC-2 to BC-4 transfer point 326015.0 4199767.6 888.33 16.15 0.284 1.559 0.0000 0.0000 


C21 BC-4 to H2 active coal pile transfer 
point 326019.4 4199804.0 888.73 19.51 0.284 0.709 0.0000 0.0000 


C22 Coal Push via front end loader 326025.8 4199819.0 888.93 1.063 0.709 1.063 0.0000 0.0000 
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Table 5-33 
Coal Point Source Modeled Parameters – Active Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Stack 
Height 


(ft) 


Temp 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


C2 Transfer House #1: BC-1 to BC-2 or C-20B 325879.3 4199771.1 887.96 90 Ambient 34.225 4.17 1.20 1.20 
C23 Total through H2 Rotary Plow Tunnel 326223.6 4199798.0 889.42 8 Ambient 36.287 3.33 0.2714 0.2714 


C24 Total emissions generated in New Crusher 
House 326414.3 4199789.1 889.96 125 Ambient 33.534 4.50 0.4571 0.4571 


C25 Total emissions generated in Transfer House #4 326674.1 4199788.4 889.93 180 Ambient 36.287 3.33 0.2714 0.2714 


C26 Total emissions from Transfer House #5 & H2 
Tripper Deck 326744.2 4199719.4 889.97 239 Ambient 34.518 4.83 0.5429 0.5429 


 


Table 5-34 
Coal Point Source Modeled Parameters – Inactive Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Stack 
Height 


(ft) 


Temp 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


C2 Transfer House #1: BC-1 to BC-2 or C-20B 325879.3 4199771.1 887.96 90 Ambient 34.225 4.17 0 0 
C23 Total through H2 Rotary Plow Tunnel 326223.6 4199798.0 889.42 8 Ambient 36.287 3.33 0.2714 0.2714 


C24 Total emissions generated in New Crusher 
House 326414.3 4199789.1 889.96 125 Ambient 33.534 4.50 0.4571 0.4571 


C25 Total emissions generated in Transfer House #4 326674.1 4199788.4 889.93 180 Ambient 36.287 3.33 0.2714 0.2714 


C26 Total emissions from Transfer House #5 & H2 
Tripper Deck 326744.2 4199719.4 889.97 239 Ambient 34.518 4.83 0.5429 0.5429 
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1.7 Particulate Matter – Fugitives 
Additionally, fugitive sources will generate PM10 and PM2.5 emissions.  Fugitive emissions arise from the 
following operations: 


Table 5-35 
Fugitive particulate Matter Emissions 


Haul Roads Storage Piles Landfill 
Lime transport on-site Active pile wind erosion Wind erosion 
PAC transport on-site Active pile vehicular traffic Vehicular traffic 


Ammonia transport on-site Dead pile wind erosion Load-in/load-out 
Bottom ash transport off-site Dead pile vehicular traffic  


Waste Powder transfer to landfill Load-in/load-out  
 


All of these operations are described in more detail below. 


1.7.1 Haul Roads 
Emissions from haul roads due to traffic were estimated using the following equation: 


Total emissions = E * VMT 


Where:  E = Size-specific emission factor (lb/VMT) 
VMT = Vehicle Miles Traveled 


The calculation of the specific emission factor is different for paved roads and unpaved roads, and the 
methodologies used for both are described in greater detail in the following section.  VMT is calculated as 
follows: 


 


( )[ ] ( )[ ]
( )tonsVehicleofCapacity


hrtonsHauledAmountHourlyMaximummilesRoadHaulofLengthVMT /2 ⋅⋅
=


 


The maximum hourly amount hauled depends on the type of material being hauled, the availability of 
loading/unloading facilities and the capacity of the trucks.  The parameters for the various trucks and 
material types are delineated in the following sections.  The haul roads on the facility, the type of roads, 
and the truck information for each road are detailed in Table 5-36. 


 


 







Sunflower Electric Power Corporation 
Holcomb Station Expansion PSD Permit Application 


Part 5.0 – Air Dispersion Modeling Analysis 5-41 Print Date: 8/18/2010 


Table 5-36 
Haul Road Information 


Material 
Road Length (miles) Loaded 


Weight 
(tons) 


Unloaded 
Weight 
(tons) 


Average 
Weight 
(tons) 


Maximum 
Truck Capacity 


(tons) 


Truck 
Height 


(ft) Unpaved Paved 
Lime -- 1.55 45 20 32.5 25 15 
Bottom Ash 0.95 0.48 40 25 32.5 15 15 
PAC -- 1.77 40 20 30 20 15 
Ammonia -- 1.70 54.7 20 37.3 34.7 15 
Waste Powder 0.95 0.37 141.9 70.9 106.4 71 16 
 


1.7.1.1 Unpaved Roads and Areas 
Emissions from haul roads or from activity on the Holcomb 1 and 2 coal storage piles and the landfill 
were estimated using equations taken from AP-42 Section 13.2.2, Unpaved Roads (11/06).  For unpaved 
haul roads, size-specific emissions were calculated from the following equation: 
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Where: s = surface material silt content (%) 
W = mean vehicle weight (tons) 
a, b, k = constants (AP-42 Table 13.2.2-2) 
p = days with at least 0.01 inches of precipitation annually 


The parameters used in the equation above to estimate haul road emissions are listed below in Table 5-37.  
At the request of KDHE and USEPA, area sources were used to simulate the emissions from the haul 
roads.  Haul roads were assumed to be 30 feet wide.  The initial vertical dimension was set at the truck 
height divided by 2.15, with the release height set to ground level.  All modeled parameters for unpaved 
haul roads are contained in Table 5-40. 
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Table 5-37 
Unpaved Haul Road Emission Information 


Parameter 
Value 


PM10 PM2.5 
k A 1.5 0.15 
a A 0.9 0.9 
b A 0.45 0.45 
s B 6.4 6.4 
p C 69 69 


Control Efficiency D 90 90 
Notes: 


A. Values from AP-42 Table 13.2.2-2. 
B. Surface material content assumed to be similar to that of a municipal solid waste landfill, based on the road composition 


and the amount and type of traffic.  Values from AP-42 Table 13.2.2-1. 
C. Rainfall amounts taken from NCDC data for Garden City, KS from the years 2004-2008. 
D. Control efficiency assumes water or other surfactant material applied on a documented basis. 


Unpaved haul roads at the facility are watered to reduce emissions.  Sunflower currently waters the haul 
roads whenever conditions exist that would generate fugitive emissions from the roads.  However, 
Sunflower is currently examining alternative control measures, such as more frequent watering of haul 
roads and the use of chemical surfactants.  Sunflower is proposing to utilize a documented haul road 
watering regimen and as such, 90 percent control efficiency for fugitive emissions from the unpaved haul 
roads will be used.  Surfactants, which have much higher control efficiencies, and in some cases can be 
reactivated with water, may also be used.  If Sunflower chooses to utilize a surfactant control, it will 
follow the manufacturer’s recommended application frequency and methodology, and would use 
90 percent control on unpaved surfaces for the use of a surfactant. 


1.7.1.1.1 Coal Storage Pile Vehicular Activities 
For both Holcomb 1 and Holcomb 2, the movement of scrapers and dozers on top of the inactive storage 
piles, as well as the front end loader operations near the active storage piles are all assumed to generate 
emissions similar to vehicular traffic on unpaved haul roads.  In these cases, a silt content of 2.2 percent, 
taken from Table 13.2.4-1 for silt content of coal, was used to calculate the emission rate from these 
activities.  Watering and surfactant spray on the surrounding areas will also be utilized, and a control 
efficiency of 50 percent was used. 


The movement of the scrapers and dozers and the emission profiles of these movements were modeled as 
area sources.  The area source widths were taken to be the width of the vehicles, and the release heights 
and initial vertical dimensions modeled the same as conventional unpaved haul roads.  All modeled 
parameters for coal storage pile vehicular traffic are contained in Table 5-41 and Table 5-42, for the 
active and inactive pile utilizations, respectively. 


1.7.1.1.2 Landfill Vehicular Activities 
Movement of the dozer on top of the landfill is assumed to generate emissions similar to vehicular traffic 
on unpaved haul roads.  There is no good direct estimation of the silt content of the material in the 
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landfill.  The landfill material consists of a combination of the waste powder and bottom ash, both of 
which are wet products with the bottom ash arriving in a wet state and the waste powder being hydrated 
to 25 percent moisture content.  The bottom ash has the consistency of sand while the waste powder is a 
fine grain substance, with silt contents of approximately 2.6 and 80 percent, respectively.13  However, 
once water is mixed with the waste powder, a chemical reaction occurs that causes the material to behave 
like concrete and “set up.”  Because of this property, the silt content is difficult to determine.  For this 
project, it was determined that taking an average of the two materials silt contents would be conservative, 
leading to the use of 41.3 percent silt content in the emission calculations.  Sunflower believes that this is 
a conservative estimate due to the concrete-like properties of the waste powder once hydrated.  In 
addition, watering on the landfill and surrounding areas will be utilized to further control fugitive dust.  A 
control efficiency of 50 percent was used for landfill surface watering. 


The movement of the dozer and the emission profile of this movement was modeled as an area source.  
The area source width was taken to be the width of the dozer, and the release height and initial vertical 
dimension modeled the same as conventional unpaved haul roads.  All modeled parameters for landfill 
vehicular traffic are contained in Table 5-41. 


1.7.1.2 Paved Haul Roads 
Emissions from haul roads that are currently paved or will be paved were estimated using equations taken 
from AP-42 Section 13.2.1, Paved Roads (11/06).  Size-specific emissions were calculated from the 
following equation: 


⎟
⎠
⎞


⎜
⎝
⎛ −⋅⎥⎦


⎤
⎢⎣
⎡


⋅
−⋅


⎥
⎥
⎦


⎤


⎢
⎢
⎣


⎡
−⎟


⎠
⎞


⎜
⎝
⎛


⎟
⎠
⎞


⎜
⎝
⎛⋅=


100
1


4
1


32


5.165.0 EfficiencyControl
N


PCWsLkE  


Where: E = particulate emission factor (having units matching the units of k) 
k = particle size multiplier for particle size range and units of interest (see below) 
sL = road surface silt loading (grams per square meter) (g/m2) 
W = average weight (tons) of the vehicles traveling the road 
C = emission factor for 1980's vehicle fleet exhaust, brake wear and tire wear 
P = number of “wet” days/hours with at least 0.254 mm (0.01 in) of precipitation during 


the averaging period 
N = number of days in the averaging period (365 for annual, 24 for daily) 


At the request of KDHE and USEPA, area sources were used to simulate the emissions from the haul 
roads.  Haul roads were assumed to be 30 feet wide.  The initial vertical dimension was set at the truck 
height divided by 2.15, with the release height set to ground level.  The parameters used for the haul road 
are listed below in Table 5-38. 
                                                      


 


13 Silt contents for fly ash and sand taken from Table 13.2.4-1 in AP-42. 
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Table 5-38 
Paved Haul Road Emission Information 


Parameter 
Value 


PM10 PM2.5 
k A 0.016 0.0024 
sL B 1.2 1.2 
C C 0.00047 0.00036 
P D 69 69 
N E 365 365 


Control Efficiency F 50 50 
Notes: 


A. Values from AP-42 Table 13.2.1-1. 
B. Silt loading derived from AP-42 Table 13.2.1-3. 
C. Values from AP-42 Table 13.2.1-2. 
D. Rainfall amounts taken from NCDC data for Garden City, KS from the years 2004-2008. 
E. Assumes annual, so 365 days was used. 
F. Assumes cleaning of the roadways. 


The roads on-site are very limited access as no public vehicles can access the site.  Therefore, a silt 
loading of 1.2 percent, which is derived from Table 13.2.1-3 for low average daily traffic (ADT), was 
used.  Low ADT assumes that less than 500 vehicles per day travel on the roads, which is consistent with 
the vehicular activities at the Holcomb site.  The 1.2 percent silt loading assumes four months of “winter” 
conditions whereby the 0.6 g/m2 silt loading is multiplied by a factor of 4, and eight months of ubiquitous 
silt loading, where the silt loading is 0.6 g/m2.  Adding these together and dividing by 12 months yields a 
silt loading of 1.2 g/m2. 


At the request of KDHE and USEPA, area sources were used to simulate the emissions from the haul 
roads.  Haul roads were assumed to be 30 feet wide.  The initial vertical dimension was set at the truck 
height divided by 2.15, with the release height set to ground level.  All modeled parameters for paved 
haul roads are contained in Table 5-43. 


1.7.1.3 Storage Piles and Landfill 
Three types of storage piles will be used to support Holcomb 2: active coal piles, inactive coal piles, 
inactive stackout piles, and an ash disposal landfill.  Fugitive emissions from storage piles were estimated 
using AP-42 Section 13.2.4, Aggregate Handling and Storage Piles (11/06).  Emissions from storage 
piles are divided into four distinct activities: 


• load-in of materials,  
• wind erosion,  
• vehicular traffic associated with the storage pile, and  
• material load-out. 


Load-in and load-out emissions were considered to be drop points and emissions were estimated using 
methodologies described above in Section 1.6.4.6.1.  Vehicular traffic on or next to the storage piles was 
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assumed to create fugitive emissions similar to haul roads and was estimated using the unpaved haul road 
equations discussed above.  Emissions arising from wind erosion were estimated using the methodology 
contained in AP-42 Section 13.2.5, Industrial Wind Erosion (11/06).  The particulate matter emissions 
due to wind erosion were calculated based on the following equation: 


∑= iPkE  


Where: E = emissions from the pile in grams per square meter per year (g/m2/yr) 
k = particle size multiplier (0.5 for PM10 and 0.075 for PM2.5) 
Pi = erosion potential corresponding to observed (or probable) fastest mile of wind for the 


ith period between disturbances (g/m2) 


A “disturbance” is how often the entire pile is disturbed.  For the active and inactive piles, a conservative 
value of 1 per day (i.e., the entire pile is disturbed every day) was chosen.  While this is not a realistic 
estimate of disturbances, it yields the “worst-case” scenario.  For the landfill, a disturbance rate of one 
day was also chosen.  This estimate is also not realistic since the bulldozer that works the landfill will not 
disturb the entire area that often, but it is felt that this will provide a “worst-case” emission scenario.  
These assumptions are consistent with the assumptions and methodology employed when estimating the 
emissions and permitting Sand Sage in 2002. 


The erosion potential can further be projected as follows: 


( ) ( )**2** 2558 tt uuuuP −⋅+−⋅=  


Where: u* = friction velocity (m/s) 
ut


* = threshold friction velocity (m/s) 


Referring to AP-42 Table 13.2.5-2, it was determined that ut
* was best represented as that of an un-crusted 


coal pile and has a value of 1.12.  For the landfill, ut
* was estimated to be 1.02 for overburden as it best 


represents the material contained in the landfill. 


Once ut
* is determined, the values of u* must be calculated.  AP-42 Section 13.2.5 gives the following 


equation: 


+⋅= 10
* 053.0 uu  


Where: u10
+ = fastest mile of reference anemometer for periods between disturbances (m/s) 


 


To use this equation, the wind speeds at the site must be known.  Meteorological data files from the 
Garden City, Kansas NCDC information were used and the maximum 2-minute wind speeds for each day 
for the 2004-2008 period were taken from that data set.  Since the data was gathered at Garden City, it 
was a good representation of actual site data. 
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Additionally, height and base area of the piles must be known in order to determine which wind profile is 
appropriate.  If the height-to-base ratio is greater than 0.2 the winds may be expected to erode different 
areas of the pile at different rates.  Figure 13.2.5-3 in AP-42 contains diagrams that break down this 
emission spectrum.  The height-to-base ratio was determined for the storage pile designs to be used for 
Holcomb 2, the height-to-base ratio were determined and the appropriate pile characteristic selected.  
Table 5-39 lists the information for each of the piles used in making this determination. 


Table 5-39 
Holcomb Storage Pile Characteristics 


Pile ID Height of Pile 
(ft) 


Minimum base 
Length (ft) 


Height-to-Base 
Ratio 


Pile Surface Area 
(ft2) 


Pile Subarea 
Distribution 


H1 Active Pile 40.5 116 0.35 102,879 B1 
H1 Inactive Pile 40 412 0.10 678,642 -- 
H1 Inactive Stackout 70 200 0.35 38,352 A 
H2 Active Pile 59 168 0.35 158,329 B1 
H2 Inactive Pile 40 775 0.05 1,315,304 -- 
H2 Inactive Stackout 70 200 0.35 38,352 A 
Landfill 45 547 0.08 490,501 -- 


 


Based on the above information, the active storage and inactive stackout piles required this breakdown.  
Both the inactive storage and the landfill had ratios less than 0.2, and did not require subarea breakdowns.  
The total surface area of the active pile was determined and is listed in above. 


Each daily maximum 2-minute wind speed reading represents a u10
+ value and was therefore transformed 


into u* using the above equation.  If u* was less than ut
*, the erosion potential (P) was zero and the next u* 


was calculated.  Once the data were calculated for each day and year, the total erosion potential was 
determined and emissions from each storage pile estimated.  Spreadsheets containing the wind speed data 
and calculations of the erosion potential are included on the modeling CD contained in Appendix I. 


Area sources were used to simulate the emissions from the various storage piles and the wind erosion 
from them.  For the piles, the release height was assumed to be one-half of the pile height, and the initial 
vertical dimension was set to zero.  For the active piles for Holcomb 1 and 2 and the landfill, rectangular 
area sources were chosen to best represent the pile characteristics.  For the temporary stockout piles for 
H1 and H2, circular area sources were chosen to best represent the sources, while due to the irregular 
shape of the inactive storage piles for H1 and H2, poly-area sources were chosen for the model.  All 
modeled parameters for storage piles are contained in Table 5-44 through Table 5-47. 
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Table 5-40 
Unpaved Haul Road Area Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


LFRD4 Landfill Haul Road Segment 4 326595.24 4200275.93 889.49 0 513.6 9.144 -59 2.268 1.83E-01 1.83E-02 
LFRD5 Landfill Haul Road Segment 5 326860.57 4200720.18 895.68 0 710.6 9.144 -85 2.268 1.84E-01 1.84E-02 
LFRD6 Landfill Haul Road Segment 6 326918.59 4201424.18 891.58 0 494.9 9.144 -12.99 2.268 1.77E-01 1.77E-02 
 


Table 5-41 
Coal / Landfill Vehicular Activities Area Source Modeled Parameters – Active Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


LF2DOZ Landfill Dozer Path Emissions - H2 327172.47 4201445.93 906.49 0 75.00 3.048 45 2.127 9.34E-02 9.34E-03 
AH2 Holcomb 2 Active Pile Loader Path 325938.35 4199834.39 889.01 0 178.62 3.429 0 2.127 2.17E-02 2.17E-03 


IH2A Holcomb 2 Inactive Stackout Pile 
Path 325891.27 4199881.99 901.36 0 174.71 4.572 -55 2.127 1.13E-02 1.13E-03 


 


Table 5-42 
Coal / Landfill Vehicular Activities Area Source Modeled Parameters – Inactive Pile Utilization 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


LF2DOZ Landfill Dozer Path Emissions - 
H2 327172.47 4201445.93 906.49 0 75.00 3.048 45 2.127 9.34E-02 9.34E-03 


IH2B1 Holcomb 2 Inactive Pile Reclaim 
Path - Scraper 326120.2 4199845.59 901.73 0 222.93 4.572 234 2.127 1.04E-01 1.04E-02 


IH2B2 Holcomb 2 Inactive Pile Reclaim 
Path - Dozer 326143.13 4199816.94 901.32 0 37.00 4.572 234 2.127 4.12E-03 4.12E-04 
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Table 5-43 
Paved Haul Road Area Source Modeled Parameters 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


MAINRD1 Main Haul Road Segment 1 324852.67 4199348.67 893.01 0 969.77 9.144 0 2.127 1.64E-01 2.45E-02 
MAINRD2 Main Haul Road Segment 2 325823.16 4199348.67 887.06 0 570.2688 9.144 -28.5 2.127 8.80E-02 1.31E-02 
MAINRD3 Main .Haul Road Segment 3 326326.5 4199625.42 890.02 0 114.82 9.144 -90 2.127 1.77E-02 2.65E-03 
MAINRD4 Main Haul Road Segment 4 326326.5 4199739.29 889.69 0 60.2358 9.144 -47.99441 2.127 9.30E-03 1.39E-03 
MAINRD5 Main Haul Road Segment 5 326370.67 4199788.02 889.88 0 298.16 9.144 -89 2.127 4.68E-02 6.99E-03 
MAINRD6 Main Haul Road Segment 6 326366.78 4200085.57 889.61 0 221.71 9.144 0 2.127 3.56E-02 5.32E-03 


PLBARD1 PAC - Lime - Bottom Ash - Haul 
Road 1 326588.32 4200085.69 890.79 0 130.02 9.144 0 2.127 2.44E-02 3.64E-03 


PLBARD2 PAC - Lime - Bottom Ash - Haul 
Road 2 326709.07 4200085.69 890.91 0 17.156 9.144 90 2.127 4.09E-03 6.11E-04 


PACLIMRD PAC - Lime Road to Weight 
Scales / Lime bottom dump 326653.14 4200065.48 889.94 0 55.5 9.144 0 2.127 3.56E-03 5.32E-04 


H2BARD1 H2 Bottom Ash Haul Road 
Segment 1 326688.4 4199714.66 890.02 0 27.92 9.144 0 2.127 3.81E-03 5.69E-04 


H2BARD2 H2 Bottom Ash Haul Road 
Segment 2 326697.38 4199723.78 890.02 0 85.7 9.144 -90 2.127 1.10E-02 1.64E-03 


H2PBARD H2 Bottom Ash - PAC - Haul 
Road Segment 326690.01 4199810.58 890.02 0 260.15 9.144 -84 2.127 4.15E-02 6.20E-03 


H2PACRD H2 PAC Haul Road 326690.85 4199809.18 890.02 0 96.2 9.144 0 2.127 2.71E-03 4.04E-04 


WPARD H2 Waste Powder - Ammonia - 
Haul Road Segment 326593.04 4200135.2 891.56 0 193.5 9.144 0 2.127 1.27E-01 1.90E-02 


AMMRD H2 Ammonia Haul Road 326786.54 4200135.2 894.71 0 152.5 9.144 0 2.127 7.95E-03 1.19E-03 


WPRD1 H2 Waste Powder Haul Road 
Segment 1 326786.54 4200144.5 894.36 0 54.2 9.144 -90 2.268 3.27E-02 4.90E-03 


WPRD2 H2 Waste Powder Haul Road 
Segment 2 326786.54 4200208 894.19 0 193.5 9.144 180 2.268 1.17E-01 1.75E-02 


LFRD1 Landfill Haul Road Segment 1 326593.5 4200094.81 890.86 0 50.25 9.144 -90 2.268 7.40E-03 1.11E-03 
LFRD2 Landfill Haul Road Segment 2 326593.04 4200144.5 891.78 0 54.2 9.144 -90 2.268 1.89E-02 2.83E-03 
LFRD3 Landfill Haul Road Segment 3 326593.04 4200198.7 893.06 0 77.1 9.144 -88 2.268 9.75E-02 1.46E-02 
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Table 5-44 
Rectangular Area Source Modeled Parameters – Active Pile Utilization 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


LANDFILL Holcomb On-Site Landfill 327092.37 4201336.23 893.07 6.858 237.74 165.81 0.0 0.0 0.2399 0.0360 
H2ACT H2 Active Storage Pile 325937.82 4199778.74 888.84 8.99 177.5 51.22 0.0 0.0 0.4422 0.0663 


 


Table 5-45 
Rectangular Area Source Modeled Parameters – Inactive Pile Utilization 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(lb/hr) 


PM2.5 
Emission 


rate 
(lb/hr) 


LANDFILL Holcomb On-Site Landfill 327092.37 4201336.23 893.07 6.858 237.74 165.81 0.0 0.0 0.2399 0.0360 
 


Table 5-46 
Circular Area Source Modeled Parameters – Active Pile Utilization 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Radius 
of Circle 


(m) 


Number 
of 


Vertices 


Vertical 
Dimension 


(m) 


PM10 
Emission 


rate 
(tpy) 


PM2.5 
Emission 


rate 
(tpy) 


H2INACTO H2 Inactive Storage Pile Temporary 
Loadout Pile 325871.79 4199875.9 889.13 10.668 30.48 0.0 0.0 0.41 0.06 
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Table 5-47 
Poly-Area Source Modeled Parameters 


Model ID Description 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Number 
of 


Vertices 


Vertical 
Dimension 


(m) 


PM10 Emission 
rate (tpy·ft2) 


PM2.5 Emission 
rate (tpy·ft2) 


H1INACT H1 Inactive Storage Pile 886.85 6.096 12 0.0 1.088 E-06 1.63 E-07 
H2INACT H2 Inactive Storage Pile 888.66 6.096 11 0.0 1.088 E-06 1.63 E-07 


Note: 
Coordinates not listed as there are multiple coordinate points.  All points are included in the spreadsheets on the modeling CD in Appendix I. 
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1.8 Load Analysis 
Modeling runs were conducted at full load and part loads to confirm that operation of the steam generator 
would not result in impacts greater than the NAAQS.  However, while the H2 steam generator (and 
consequently the hourly emission rates) can be operated at four different load points (100%, 75%, 50% 
and 25%), the ancillary equipment are only operated at full capacity.  For the boiler, these load analyses 
account for emissions during startup and shutdown operations.  During startup, the main boiler is first 
fired on natural gas until it reaches the appropriate conditions, after which a coal fire is established in the 
steam generator.  The low load conditions (25% and 50%) account for these conditions.  Similarly, when 
the unit is shutting down, the load in the boiler is gradually decreased until no fuel is fed to the boiler.  
The low load conditions (25% and 50%) account for these conditions. 


As the only emission source that has varying stack parameters is the H2 steam generator and all other 
sources (both Holcomb 1 sources and Holcomb 2 sources) were to be modeled at their respective 
maximum capacities, Sunflower conducted a sensitivity analysis on the H2 steam generator in order to 
avoid modeling multiple scenarios that did not generate any additional NAAQS or PSD Class II 
Increment compliance information.  Sunflower first modeled the H2 steam generator by itself to 
determine which of the four load points (100%, 75%, 50% or 25%) yielded the highest ambient impacts.  
The results of the analysis indicated that when the H2 steam generator was modeled at 100% load, the 
highest ambient impacts were generated.  As such, modeling the H2 steam generator at 100% load 
represents the most conservative modeling scenario.  Sunflower therefore ran the compliance model only 
at the 100% load scenario.  As it was demonstrated that compliance can be achieved at this load level, 
then compliance with the NAAQS and PSD Class II Increment can be achieved at all load levels, and all 
modes of operation, including startup and shutdown scenarios.  Table 5-48 below shows the results of the 
load analysis and the associated stack parameters for each scenario. 


Table 5-48 
Worst-Case Load Analysis Results 


Model 
ID Load 


Stack 
Height 


Stack 
Diameter 


Flue Gas 
Exhaust 


Temperature 


Flue Gas 
Exit 


Velocity 


SO2 
Emission 


Rate 
Modeled Concentration (µg/m3)A 


(ft) (ft) (°F) (ft/sec) (lb/hr) 1-hr 3-hr 24-hr Annual 
H2_100 100% 620 23 165 91.1 4,089 234.64 115.86 14.99 0.49 
H2_75 75% 620 23 165 68.3 3,067 193.12 90.01 12.01 0.43 
H2_50 50% 620 23 165 45.5 2,045 158.54 63.52 8.67 0.35 
H2_25 25% 620 23 165 22.7 1,022 106.43 37.96 5.81 0.23 


Note: 
A. All concentrations represent high 1st high (H1H). 


 


1.8.1 Hours of Operation Limitation 
While the new H2 Emergency Diesel Generator (H2GEN) was modeled at its respective maximum design 
capacities, the unit will only normally be operated for testing purposes, as its purpose is to operate only 
when the main boiler is off-line.  Operational and maintenance testing will be conducted on a weekly 
basis during daylight hours to make best utilization of staff and vendor support personnel availability.  
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Therefore, the models were run with a time-of-day limitation on the emissions from the H2 emergency 
diesel generator with the unit only running between the hours of 9 AM and 6 PM.  Therefore, the 
EMISFACT parameter was utilized with the HROFDY flag for the source indicating that the unit will 
only operate for testing purposes in non-emergency mode only during this 9 hour period.  Sunflower has 
submitted appropriate permit conditions to KDHE that will ensure that the unit is operated in a manner 
consistent with the air model. 


1.9 Pollutant Setup 
For emissions of SO2, NOX, and CO, the only source of substantial or significant emissions from the 
proposed construction are the combustion sources.  Therefore, all other point, area, and volume sources 
that were PM10/PM2.5 sources only were eliminated as they do not affect the modeled results of these 
pollutants.  However, for PM10 and PM2.5, all sources were incorporated into the model in order to obtain 
a complete representation of the proposed source impacts. 


1.10 NOX Ratio Method 
The AERMOD model gives the emission results for all pollutants, including NOX.  However, impacts of 
NO2 must be examined for comparison to NAAQS, PSD increments and significance values.  Therefore, 
the resulting concentrations of NOX were screened using the USEPA-approved Ambient Ratio Method 
(ARM).  Tier 2 of the ARM allows the use of an empirically derived NO2/NOX ratio of 0.75, which 
means that approximately 75 percent of NOX emissions will be converted to NO2, the regulated pollutant.  
This factor was applied to the model results for annual NOX to determine the predicted ground level 
concentration of NO2. 


1.11 Pre-Construction Monitoring 
Per the KDHE Air Quality Modeling Procedures, pollutants with significant impact modeling resulting in 
predicted concentrations above the monitoring de minimis concentrations may require pre-construction 
monitoring.  Pre-construction monitoring is conducted to define background emissions for inclusion in 
the NAAQS modeling if the agency determines that such monitoring is necessary and warranted.  For the 
previously submitted Holcomb 2 PSD permit application, predicted concentrations of PM10 were greater 
than the monitoring significance levels.  However, KDHE determined that ambient monitoring for PM10 
was not necessary, and none was performed.  A review of the results from this modeling analysis 
indicated that the monitoring thresholds for both PM10 and SO2 were exceeded.  It has been determined 
that that ambient monitoring for PM10 and SO2 was not necessary, and none was performed. 


1.12 PM10 Compliance 
For PM10, the methodology implemented by USEPA in November 2005 was utilized.  As explained in the 
October 2009 Addendum to the AERMOD User’s Guide: 


The MULTYEAR keyword on the CO pathway provides an option for the user to perform a 
multiple year analysis such as would be needed to determine the "high-sixth-high in five years" 
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design value for determining PM-10 impacts without the need for post processing of multiple 
concentration files. Since the multiple year option makes use of the model re-start capabilities 
described in the Section 3.2.10 of the AERMOD User’s Guide (2004a), the MULTYEAR 
keyword is not compatible with the SAVEFILE or INITFILE keywords. The model will generate 
a fatal error message if the user attempts to exercise both options in a single run. The syntax and 
type of the MULTYEAR keyword is summarized below:  


Syntax: CO MULTYEAR H6H Savfil (Inifil) 
Type: Optional, Non-repeatable 


where the optional H6H field, formerly used to highlight the use of the MULTYEAR option for 
determining the High-6th-High (H6H) 24-hour average for the “pre-1997” PM-10 NAAQS, is no 
longer required since the “post-1997” PM-10 NAAQS was vacated. A warning message will be 
generated if the H6H field is included on the MULTYEAR keyword indicating that it is not 
required. The Savfil parameter specifies the filename for saving the results arrays at the end of 
each year of processing, and the Inifil parameter specifies the filename to use for initializing the 
results arrays at the beginning of the current year. The Inifil parameter is optional, and should be 
left blank for the first year in the multi-year series of runs. The MULTYEAR option works by 
accumulating the high short term average results from year to year through the mechanism of the 
re-start save file. The model may be setup to run in a batch file with several years of 
meteorological data, and at the end of each year of processing, the short term average results 
reflect the cumulative high values for the years that have been processed. The PERIOD average 
results are given for only the current year, but the model carries the highest PERIOD values from 
year to year and includes the cumulative highest PERIOD averages in the summary table at the 
end of the run.  


This methodology will be utilized when determining compliance with the NAAQS for PM10 on the 
24-hour averaging period as appropriate.  For the PSD Class II Increment, Sunflower will utilize the 
maximum value in each of the modeled years to determine compliance on both a 24-hour and annual 
basis. 


1.13 PM2.5 Compliance 
For PM2.5, USEPA provided guidance in Stephen D. Page’s memorandum issued on March, 23, 2010, 
“Modeling Procedures for Demonstrating Compliance with the PM2.5 NAAQS.”   For the preliminary 
significant impact assessment, USEPA recommends that the highest average of the modeled annual 
averages across the 5-years of meteorological data be compared to the annual SIL, while the highest 
average of the maximum 24-hour averages across the 5 years of meteorological data be compared to the 
24-hour SIL.  According to USEPA, “it is appropriate to use an average modeled impact for comparison 
to the SIL since that will more accurately characterize the modeled contribution from the facility in 
relation to the NAAQS than use of the highest modeled impacts from individual years.”  If the results are 
less than the SILs, further modeling is not required. 
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If the preliminary significant impact analysis results exceed the SILs, cumulative modeling is performed 
as explained in the Page memorandum: 


Cumulative Impact Assessment:  Develop and emission inventory of background sources to be 
included in the modeling analysis using traditional guidance.  That would include using the 
significant impact area established in the initial significant impact analysis, ply a 50-km annular 
ring to determine the geographic extent of the background emission inventory.  From data 
obtained within this combined area, compare the average of the highest modeled individual year’s 
annual averages and the average of the first highest individual year’s 24-hour averages, plus 
representative background monitored concentrations, to their respective NAAQS.  Monitored 
background concentrations are based on the 3-year average of the annual PM2.5 concentrations, 
and the 3-year average of the 98th percentile 24-hour averages.  To determine whether the 
proposed project’s emissions cause a significant contribution to any modeled violations of the 
NAAQS, the proposed project’s impacts at the affected receptor(s) are determined based on the 
average of the highest modeled individual year’s annual averages and average of the first highest 
individual year’s 24-hour averages from the proposed project’s emissions, and are compared to 
the state’s de minimis levels or EPA finalized SILs. 


This methodology will be utilized for when determining compliance with the PM2.5 NAAQS, except that 
for the preliminary significant impact analysis, Sunflower does not intend to average the results across the 
5 years of meteorological data as allowed by EPA.  Sunflower’s approach of comparing the highest result 
from each year to the SILs is more conservative. 


1.14 SO2 Compliance 
For SO2, the 1-hour standard promulgated by USEPA in June 2010 is the 99th percentile (equivalent to the 
4th highest daily maximum) concentration averaged over three years.  Compliance with the standard was 
determined by examining the 24 1-hour impacts on each day, taking the maximum impact recorded, and 
then repeating this process for the remaining 364 days (365 days for a leap year).  In the end, instead of 
8,760 1-hour values at a given receptor, 365 values (366 in a leap year) were determined.  The values 
were then ranked from highest to lowest concentration, and the 4th highest value ascertained.  This process 
was then repeated in each of the five years in the meteorological data set.  Once all years were analyzed in 
this manner, each consecutive three-year block was grouped together, and the concentration at each 
individual receptor averaged over the three year period.14  This final result was the number against which 
compliance with the standard was determined, once background concentrations were included.  Sunflower 
conducted a similar analysis to determine the significant impact area for the Expansion Project. 


                                                      


 


14 In the case of the modeling demonstration for Holcomb, there were three 3-year blocks analyzed: 2004-2006, 2005-2007, and 2006-2008. 
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2.0 Screening Modeling Results 


AERMOD was run using the parameters and methodology described in Section 1.  The results of the 
initial screening modeling indicates that for annual NO2


15, CO, annual SO2, PM2.5, and annual PM10, all 
impacts are below the PSD modeling significance thresholds, and as such, no further modeling was 
required.  For SO2 (1-hour, 3-hour and 24-hour) and PM10 (24-hour), the models indicated exceedances of 
the PSD Modeling Significance Levels, which required a full impact analysis to determine compliance 
with the respective NAAQS and PSD Class II Increments.  Table 5-49, Table 5-50, Table 5-51, and Table 
5-52 show the results of the initial screening modeling for NO2, CO, SO2, PM10 and PM2.5, respectively, 
including maximum predicted concentrations, locations of the predicted concentrations, and years in 
which the impacts were observed.  All reported values are maximum predicted concentrations. 


Table 5-49 
Annual NO2 and CO Screening Analysis Modeling Results 


Pollutant Averaging 
Period 


Maximum 
Concentration 


(μg/m3) 
X (m) Y (m) Elevation 


(m) Date Year 
Modeling 


Significance 
Threshold (μg/m3) 


NO2 Annual 0.23 326,750 4,202,550 887.03 -- 2005 1 


CO 
1-hour 72.26 324,854.8 4,199,643.5 893.29 12/9 2005 2,000 
8-hour 20.55 324,850 4,199,800 893.31 12/20 2006 500 


 


Table 5-50 
SO2 Screening Analysis Modeling Results 


Averaging 
Period 


Maximum 
Concentration 


(μg/m3) B 
X (m) Y (m) Elevation 


(m) Date Year 
Modeling 


Significance 
Threshold (μg/m3) 


1-hour 235.38 328,550 4,199,950 888.00 1/4 2008 10 A 
3-hour 116.1 327,100 4,203,800 880.02 1/11 2005 25 


24-hour 15.06 327,000 4,195,500 898 1/3 2005 5 
Annual 0.49 326,750 4,202,550 887.03 -- 2005 1 


Notes: 
A. USEPA has not yet determined a SIL for 1-hour SO2.  Refer to Section 1.4.1 for further details. 
B. All concentrations are high 1st high (H1H). 


 


                                                      


 


15 Impacts of NOX were adjusted using the ARM as described in Section 1.10.  As such, the concentration listed in the table is NO2, not the 
modeled NOX. 
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Table 5-51 
PM10 Screening Analysis Modeling Results 


Scenario Averaging 
Period 


Maximum 
Concentration 


(μg/m3) 
X (m) Y (m) Elevation 


(m) Date Year 


Modeling 
Significance 
Threshold 


(μg/m3) 


Active 
Pile 


24-hour 12.28 324849.1 4199346.5 893.11 1/30 2005 5 
Annual 0.98 324849.1 4199346.5 893.11 -- 2004 1 


Reserve 
Pile 


24-hour 10.34 324849.1 4199346.5 893.11 1/30 2005 5 
Annual 0.90 324849.1 4199346.5 893.11 -- 2004 1 


 


Table 5-52 
PM2.5 Screening Analysis Modeling Results 


Scenario Averaging 
Period 


Maximum 
Concentration 


(μg/m3) 
X (m) Y (m) Elevation 


(m) Date Year 


Modeling 
Significance 
Threshold 


(μg/m3) 


Active 
Pile 


24-hour 3.76 324849.1 4199346.5 893.11 1/30 2005 5 
Annual 0.40 326305.2 4202497.3 890.07 -- 2007 1 


Reserve 
Pile 


24-hour 2.92 328013.5 4199917.8 892.5 2/9 2005 5 
Annual 0.37 326350 4202500 889.18 -- 2007 1 
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3.0 Full Impact Analysis 


Screening modeling resulting in a significant impact for any receptors at or beyond the facility fence line 
requires a full impact analysis.  The screening model area of impact (AOI) was determined by the area 
within the radial distance from the center of the facility to the farthest receptor showing a concentration 
greater than the significance limit (Significant Level Impact Area) plus 50 km.  The results of the 
screening modeling indicated that SO2 (1-hour, 3-hour, and 24-hour), and PM10 (24-hour) required a full 
impact analysis to demonstrate compliance with the PSD Class II Increment and NAAQS.16  The 
methodology for determining the receptor grids for each of the pollutants and full impact modeling 
methodology are discussed below. 


3.1 Sulfur Dioxide 
3.1.1 SO2 Receptor Analysis: 3-hour and 24-hour Compliance Runs 
The SO2 screening model indicated that concentrations were above the PSD Modeling Significance 
Threshold at the edge of the existing receptor grid (i.e., 10 kilometers from the facility fence line).  As 
was performed for the original Holcomb 2 PSD permit, the receptor grid for SO2 was expanded out to 
50 km from the facility fence line, with a receptor spacing of 1000 meters from 10 km to 50 km.  In the 
original analysis, KDHE indicated that, regardless of whether the concentrations fell below the PSD 
Modeling Significance Thresholds, it was not necessary to expand the receptor grid beyond 50 km from 
the property fence line.  As such, the same methodology was employed here, and a total of 
19,920 receptors were analyzed for the significant impact model.  This included the original receptors, 
plus the new receptors at 1000 meter spacing.  The appropriate NEDS files were acquired, and all terrain 
elevations were imported.  All NEDS files used in the full impact analysis for SO2 are included on the 
hard drive accompanying this report. 


Once the runs were completed, each averaging period’s impact runs were compiled and sorted, and any 
receptors that indicated an impact greater than the PSD Modeling Significance Threshold were identified.  
Any receptors that were identified in the averaging period that had recorded impacts at or above the PSD 
Modeling Significance Threshold were used in the refined analysis.  Any receptors that did not record 
impacts greater than the PSD Modeling Significance Threshold were removed from the analysis as the 
addition of H2 would not have a significant impact at those receptors.  The results of the analysis 
indicated that 10,220 receptors needed to be analyzed for compliance with the 3-hour and 24-hour 
averaging periods.  No distinction was made between receptors that were significant for one averaging 
period and not the other, so this receptor field was determined to be conservative for this modeling 
analysis. 


                                                      


 


16 USEPA has not established PSD Increments for the 1-hour SO2 standard.  Therefore, only the NAAQS were evaluated in this analysis. 
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The farthest receptor was determined to be at a distance of approximately 45.8 km from the center of the 
Holcomb Generating Station, and Sunflower requested that all SO2 sources within an AOI of 100 km 
from the Holcomb Station be provided.  KDHE provided both a NAAQS inventory and a PSD Class II 
Increment inventory for SO2 sources.  The NAAQS sources and their respective parameters are provided 
below in Table 5-53 while the PSD Class II Increment sources are provided in Table 5-54.  The sources 
identified by KDHE included Holcomb Unit 1; however, KDHE did not provide stack parameters or 
emission rates, and requested that Sunflower provide data.  The remaining auxiliary equipment for H1 
(H1AUX and H1GEN) were included in both the NAAQS and Increment models.  Stack parameters used 
for these sources are detailed in Table 5-54. 
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Table 5-53 
SO2 NAAQS Source Parameters 


Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


Emission 
Rate 


(lb/hr) 
H1 Holcomb 1 Steam Generator 0550023 326,638 4,199,981 889.4 475 180 113.5 16.33 1,626.72 


SOX01 Cargill Animal Nutrition 0550003 331,400 4,206,000 871.68 61.4 396.8 23.3 3.19 6.46 


SOX02 Sunflower Electric Power Corporation GC3 
Boiler Fuel Oil 0550026 333,600 4,203,900 867.15 60 337 26 5.67 0.28 B 


SOX03 Sunflower Electric Power Corporation S2 Boiler 
Fuel Oil 0550026 333,600 4,203,900 867.15 124 253 57 10 1.52 B 


SOX04 Sunflower Electric Power Corporation S3 Turbine 
Fuel Oil 0550026 333,600 4,203,900 867.15 32 985 28.8 10.33 0.39 B 


SOX05 Sunflower Electric Power Corporation S4 Turbine 
Fuel Oil 0550026 333,600 4,203,900 867.15 42 1035 31.9 17.17 1.10 B 


SOX06 Sunflower Electric Power Corporation S5 Turbine 
Fuel Oil 0550026 333,600 4,203,900 867.15 42 1046 32.1 17.17 1.09 B 


SOX07 Tyson Fresh Meats, Inc. Boilers 1-5 0550043 322,114 4,207,381 883.79 58.2 436.4 27.6 3.40 56.57 
SOX08 Bonanza Bioenergy, LLC 0550116 350,962 4,186,270 858.03 58.2 436.4 27.6 3.40 4.6 
SOX09 St. Catherine Hospital 0550125 336,771 4,203,283 858.32 61.4 396.8 23.33 3.19 26.04 
SOX10 National Beef Packing Company, LLC 0570013 413,267 4,177,835 752.06 58.21 436.41 27.61 3.4 117 


SOX11 Columbian Chemicals Company Dryer Vapor Bag 
Collector 0670007 306,549 4,156,832 923.39 77 320 26 2 2.1 


SOX12 Columbian Chemicals Company Dryer Vapor Bag 
Collector 0670007 306,549 4,156,832 923.39 79 280 41 2 2.1 


SOX13 Columbian Chemicals Company Tail Gas Boiler / 
Flare 0670007 306,549 4,156,832 923.39 195 450 40 6 1621.5 


SOX14 Pioneer Natural Resources USA, Inc. 0670010 291,901 4,147,534 944.19 96.4 759.7 36.64 2.69 9.1 
SOX15 Nexsun Ethanol LLC 0670164 290,461 4,161,275 931.65 58.21 436.41 27.61 3.4 7.4 
SOX16 City Of Lakin 0930019 299,200 4,202,800 946.41 33.5 623.0 59.45 2.13 23.9 
SOX17 Meade Municipal Power Plant 1190013 379,700 4,138,400 787.43 33.5 623.0 59.48 2.13 46 
SOX18 Mid-Kansas Electric Company – Cimarron River 1750001 343,489 4,113,766 788.12 53 750 200 8.87 203.1 
SOX19 Johnson City Municipal Power Plant 1870009 257,034 4,161,124 1016.98 33.5 623.0 59.5 2.13 36.76 


Notes: 
A. Elevations were not provided by KDHE.  All elevations determined using NEDS and AERMAP. 
B. Emission rates reflect the permit limitation of 15 ppm of sulfur in the diesel fuel (0.0015% S). 
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Table 5-54 
SO2 PSD Class II Increment Source Parameters 


Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


Emission 
Rate 


(lb/hr) 
INCS01 Sunflower Electric Power Corporation – H1 0550023 326,638 4,199,981 889.4 475 180 113.5 16.33 1,305 


INCS02 Sunflower Electric Power Corporation S5 Turbine 
Natural Gas 0550026 333,600 4,203,900 867.15 42.0 1046.0 32.1 17.2 2.4 


INCS03 Tyson Fresh Meats, Inc. Boilers 1-5 0550043 322,114 4,207,381 883.79 58.2 436.4 27.6 3.4 0.1 
INCS04 Bonanza Bioenergy, LLC 0550116 350,962 4,186,270 858.03 58.2 436.4 27.6 3.4 4.6 
INCS05 St. Catherine Hospital 0550125 336,771 4,203,283 858.32 61.4 396.8 23.3 3.2 9.5 


INCS06 Columbian Chemicals Company Tail Gas Boiler / 
Flare 0670007 306,549 4,156,832 923.39 195.0 450.0 40.0 6.0 1621.5 


INCS07 Nexsun Ethanol LLC 0670164 290,461 4,161,275 931.65 58.2 436.4 27.6 3.4 7.4 
Notes: 


A. Elevations were not provided by KDHE.  All elevations determined using NEDS and AERMAP. 
 


Table 5-55 
H1 Sources Stack Parameters  


Emission Unit Model 
ID 


X Y SO2 Emission Rate 
(lb/hr) 


Stack 
Height 


Stack 
Diameter 


Flue Gas 
Exhaust 


Temperature 


Flue Gas 
Exit 


Velocity 
(m) (m) 3-hr 24-hr (ft) (ft) (°F) (ft/sec) 


Auxiliary Boiler H1AUX 326603.6 4199777.7 0.05 0.05 67.5 4.5 425 13.6 
Emergency Generator H1GEN 326660.5 4199753.8 1.08 0.13 245 0.83 490 174.2 
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The 10,220 receptors identified in the expanded grid analysis were then used in the full impact analysis 
that incorporated the SO2 sources listed in Table 5-53, Table 5-54, and Table 5-55.  Two separate models 
were created: one for NAAQS and one for PSD Class II Increment.  The methodologies behind both 
analyses are described in detail below. 


3.1.2 SO2 NAAQS Analysis: 3-hour and 24-hour Compliance Periods 
The sources listed in Table 5-53 and Table 5-55 were added into the SO2 model along with the 10,220 
receptors identified in the significance analysis.  Two separate stack parameters were run – one for the 
3-hour compliance model and one for the 24-hour compliance model.  For all sources listed in Table 5-53 
and Table 5-55, the 3-hour and 24-hour emission rates were the same.  The only differences were in the 
emission rates used in the different load analyses for Holcomb 2, as specified in Table 5-8.  In this 
manner, a worst-case NAAQS concentration could be determined for the two respective averaging 
periods.  In the air dispersion model, these different emission rates were identified as “SO2_3” and 
“SO2_24”, for the 3-hour and 24-hour compliance models, respectively. 


The modeling program automatically generates a file that lists the requested concentrations (in this case 
the high 2nd high [H2H]) at each receptor (GRF file).  Upon completion of the modeling program, a 
background concentration was added to the modeling results in the GRF file to determine compliance 
with the NAAQS.  It was determined that a background concentration of 13.0 µg/m3 was appropriate for 
the 3-hour averaging period and 7.9 µg/m3 was appropriate for the 24-hour averaging period.  A detailed 
discussion of the determination of the background concentration as well as the location of the monitor is 
included in Part 6.0 of the application.  When the background concentration was added to the H2H 
concentrations calculated by AERMOD, at no time and at no receptor did the total concentration exceed 
that of the respective NAAQS.  The results of the cumulative analysis are detailed in Table 5-56 for both 
the 3-hour and 24-hour averaging periods.  This completes the compliance demonstration for the 3-hour 
and 24-hour SO2 NAAQS, and no further modeling was required. 
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Table 5-56 
3-hour and 24-hour SO2 NAAQS Compliance Demonstration 


Averaging 
Period Year Month Day Hour Horizontal 


(m) 
Vertical 


(m) 
Modeled Concentration 


(µg/m3) A 
Background 


Concentration (µg/m3) 


Total 
Concentration 


(µg/m3) 


NAAQS 
(µg/m3) 


3-hour 2005 6 16 12 332,000 4,207,500 122.7 13.0 135.7 1,300 
24-hour 2005 6 18 24 332,000 4,207,500 44.1 7.9 52.0 365 


Notes: 
A. Modeled concentration is the high second high (H2H). 
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3.1.3 SO2 NAAQS Analysis: 1-hour Compliance Period 
The sources listed in Table 5-53 and Table 5-55 were added into the 1-hour SO2 model along with all 
19,920 receptors used in the significance analysis.  In order to allow the model to run faster, the receptors 
were partitioned into 40 different runs and then recombined once the different models were created.  All 
files contained the same sources but contained a fraction of the receptors.  In each respective model, the 
sources were combined into a single source group.  All sources, including those associated with the 
Expansion Project, were combined together into the ALL group.  In order to evaluate the SO2 impact, a 
POST file was created for this source group. 


As noted above, once the POST files were generated, a post-processor was utilized to analyze each day 
and determine the highest concentration for each day at each receptor.  This was done by analyzing the 
ALL source group POST file generated when all sources in Table 5-53 and Table 5-55 were added to the 
new sources at Holcomb.  As each of the five modeled meteorological years was partitioned into 
40 different receptor groups, 40 POST files were generated for each year.  The post-processor was 
utilized to analyze each receptor partition POST file in each year.17  The 40 post-processor outputs in each 
meteorological year were then recombined into a single file, with the data contained in each file being the 
4th highest daily 1-hour maximum concentration at each receptor.  An example of the input POST file 
names, the output post-processor file names, and the combined post-processed file are described in Table 
5-57, below. 


Table 5-57 
POST File and Processing Nomenclature 


POST File Name A,B Post-Processed File Name Combined Post-Processed File Name 
100806 SO2 AllXX-2004.pos 100806 SO2 ALLXX-2004.GRF 100806 SO2 ALL-2004.GRF 


Notes: 
B. In each modeled year, “XX” denoted the model partition number, 01 through 40. 
C. Example shown for 2004 only.  The 2004 is replaced by the appropriate modeled year (i.e., 2005, 2006, 2007, 2008). 


Once the post-processor calculated the 4th highest daily high at each receptor in each year, the three 3-year 
averages were calculated: 2004-2006, 2005-2007, and 2006-2008.  This was done by adding the 
concentration at each receptor calculated in each year of the compliance period and then dividing by 
three.  An example is provided in Table 5-58. 


 


 


                                                      


 


17 Because USEPA’s has indicated that they will not release a post-processor, BEE-Line Software’s commercially available post-processor was 
utilized for this modeling demonstration.  The post-processor outputs a file with the extension *.GRF. 
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Table 5-58 
Averaging Period Example Calculation 


Receptor 
Coordinate (X,Y) 


Concentration (µg/m3) 
2004 2005 2006 2004-2006 Average 


306,000 
4,249,000 


19.15 22.30 21.92 21.13 


 


After each average was calculated, a background concentration of 10.5 µg/m3 was added to the total 
concentration to arrive at the final concentration for comparison to the NAAQS.18  This analysis was 
conducted for all receptors at which the 3-year average concentration of the ALL group plus the 
background concentration exceeded the NAAQS for SO2.  The final analysis indicated that there were 
exceedances of the NAAQS in each of the three 3-year compliance periods.  A summary of the highest 
modeled concentration in each of the three averaging periods is listed in Table 5-59.  A summary of the 
number of modeled exceedances of the NAAQS in each of the three averaging periods is listed in Table 
5-60.  A spreadsheet containing all modeled exceedances of the NAAQS is included on the accompanying 
hard drive.19 


Table 5-59 
SO2 1-hour NAAQS Compliance Modeling Demonstration Results 


Compliance 
Period X (m) Y (m) 


Averaged 
Concentration 


(µg/m3) 


Background 
Concentration 


(µg/m3) 


Total 
Concentration 


(µg/m3) 


NAAQS 
(µg/m3) 


2004-2006 306,000 4,157,000 383.9 10.5 404.4 
195 2005-2007 306,000 4,157,000 382.7 10.5 393.2 


2006-2008 307,000 4,157,000 367.6 10.5 378.1 
 


Table 5-60 
Modeled NAAQS Exceedance Summary 


Compliance Period Number of Receptors with 
Modeled Exceedances 


2004-2006 11 
2005-2007 11 
2006-2008 12 


                                                      


 


18 Background concentration provided in an email from Ms. Mindy Bowman of KDHE to Mr. Ethan Begg on April 15, 2010.  Data is from 
KDHE’s Peck monitor for the 2005-2009 meteorological period. 
19 Results are contained in the spreadsheet on the accompanying hard drive.  File is located in \\Sunflower\NAAQS\SO2\Compliance 
Demonstration\Database Spreadsheets 
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As indicated in Table 5-60, multiple exceedances of the 195 µg/m3 1-hour SO2 NAAQS were modeled in 
each of the three compliance periods.  A secondary analysis was needed to determine the contribution 
from the new sources proposed to be installed for the Expansion Project and demonstrate that they did not 
have a 3-year average concentration at any of these receptors in excess of the 10 µg/m3 SIL.  This was 
done by examining the impacts of the Expansion Project equipment only20 at each of the receptors in 
Table 5-60 whose total concentration including background exceeded 195 µg/m3.  In order to perform this 
comparison, a temporal and spatial analysis was required.  For the sake of simplicity, the following 
example is for one receptor that was analyzed in the 2004-2006 compliance period.  However, the same 
analysis was conducted on each receptor listed in Table 5-60 for which the three-year averaged modeled 
concentration exceeded the 195 µg/m3 NAAQS. 


For a given receptor, three hours (one hour in each year) needed to be examined.  Each concentration is 
actually a specific 1-hour concentration on a specific day in that year.  The first step was to determine the 
exact hour in each year that the high 4th high concentration was recorded.  This data was available in the 
post-processed output files, and an example is shown in Table 5-61, below. 


Table 5-61 
Temporal Receptor Concentration Determination 


Receptor Year Month Day Hour Concentration 
(µg/m3) A 


306,000 
4,157,000 


2004 7 4 15 380.5 
2005 8 29 11 397.0 
2006 4 3 15 374.3 


2004-2006 Average NA NA NA 383.9 
Notes: 


A. Concentration is for the ALL source group and does not include the 10.5 µg/m3 background. 
 


Once the specific temporal information for each exceeding receptor was determined, the POST file output 
for the Expansion Project source group was examined.  This was the POST file that was generated when 
the screening modeling was conducted as detailed in Section 1.14.21  These data contained the 
concentration of SO2 due to the new Expansion Project sources for each hour of each year at each 
receptor.  In order to demonstrate compliance, the contribution of the Expansion Project source group had 
to be determined, and to perform this analysis, databases were created.  As each meteorological year in 


                                                      


 


20 The Expansion Project equipment includes the H2 steam generator, H2 auxiliary boiler, H2 emergency diesel generator, H2 DFP booster pump, 
and H1 fire pump (model IDs H2_100, H2AUX, H2GEN, H2FIRE, and H1FIRE, respectively). 
21 The POST file generated in the screening modeling results also was done for the “ALL” source group in that model.  However, in the screening 
modeling results, the ALL source group only contained the H2 steam generator, H2 auxiliary boiler, H2 emergency diesel generator, H2 DFP 
booster pump, and H1 fire pump (model IDs H2_100, H2AUX, H2GEN, H2FIRE, and H1FIRE, respectively).  The “ALL” source group in the 
NAAQS modeling contained the sources listed in Table 5-53 as well as the H1 steam generator, the H1 auxiliary boiler, the H1 emergency diesel 
generator, and the sources from the screening model. 
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the screening modeling was partitioned into 40 modeling runs with unique receptors, 40 POST files for 
the Expansion Project source group were generated for each modeling year for a total of 200 POST files. 


The next step in the analysis was to determine which receptors in each of the three compliance periods 
were located in which of the 40 partitions.  For the receptor identified above, it was determined that it had 
been modeled in partition 20.  The partition 20 POST files for Expansion Project source group for the 
2004, 2005, and 2006 meteorological periods were then imported into databases created for this project, 
and the contribution from the Expansion Project source group at each of the temporal periods identified in 
Table 5-61 were determined, as shown in Table 5-62 below. 


Table 5-62 
Expansion Project Source Group Contribution Analysis 


Receptor Year Month Day Hour Concentration 
(µg/m3) A 


306,000 
4,157,000 


2004 7 4 15 0.018 
2005 8 29 11 0.107 
2006 4 3 15 0.078 


2004-2006 Average NA NA NA 0.068 
Notes: 


A. Concentration is for the Expansion Project source group only. 
 


The results of this analysis demonstrate that the contribution of the new sources at Holcomb Station at 
this receptor and in this averaging period did not contribute a significant amount to this modeled 
exceedance, and no further analysis was required. 


This analysis was repeated for each receptor identified in Table 5-60 that had a modeled exceedance of 
the NAAQS.  The results of the analyses indicate that at all modeled NAAQS exceedances, the new 
sources at Holcomb Station all have impacts less than the SIL and therefore do not cause or contribute to 
the modeled exceedance.  All databases, POST files, and compliance calculation spreadsheets are 
included on the hard drive accompanying this report.  The databases which match up the specific 
receptors to each temporal event are located in \\Sunflower\NAAQS\SO2\Compliance 
Demonstration\Databases.  The database that determines the contribution from the Expansion Project 
source group in each compliance period, the spreadsheets containing the post-processor output for all 
modeled receptors, and the spreadsheets showing the contribution of the Expansion Project source group 
to each of the modeled NAAQS exceedances are located in \\Sunflower\NAAQS\SO2\Compliance 
Demonstration. 


3.1.4 SO2 PSD Class II Increment Analysis 
The sources listed in Table 5-54 and Table 5-55 were added into the SO2 model along with the 10,220 
receptors identified in the significance analysis.  As with the NAAQS analysis, two separate stack 
parameters were run – one for the 3-hour compliance model and one for the 24-hour compliance model.  
For all sources listed in Table 5-54 and Table 5-55, the 3-hour and 24-hour emission rates were the same.  
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In the air dispersion model, these different emission rates were identified as “SO2_3” and “SO2_24”, for 
the 3-hour and 24-hour compliance models, respectively. 


The modeling program automatically generates a file that lists the requested concentrations (in this case 
the high 2nd high [H2H]) at each receptor (GRF file).  The modeling indicated that at no time in the five-
year meteorological period that was analyzed and at no receptor was the PSD Class II Increment exceeded 
for this cumulative analysis.  The results of the analysis are detailed in Table 5-63 for both the 3-hour and 
24-hour averaging periods.  This completes the compliance demonstration for the SO2 3-hour and 24 hour 
PSD Class II Increment, and no further modeling was required. 
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Table 5-63 
Cumulative SO2 PSD Class II Increment Compliance Demonstration 


Averaging 
Period Year Month Day Hour Horizontal (m) Vertical (m) Modeled Concentration 


(µg/m3) A 
PSD Class II 


Increment (µg/m3) 
3-hour 2008 3 26 12 323,800 4,202,100 90.68 512 


24-hour 2006 7 31 24 327,402 4,202,484 21.20 91 
Notes: 


A. Modeled concentration is the high second high (H2H). 
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3.2 Particulate Matter (PM10) 
3.2.1 PM10 Receptor Analysis 
Unlike the SO2 analysis, the PM10 screening model indicated that concentrations dropped below the PSD 
Modeling Significance Threshold well within the existing receptor grid (i.e., 10 kilometers from the 
facility fence line).  As such, an expanded receptor grid was not required for PM10 as it was for SO2 to 
establish the entire significant impact area.  Any receptors that were identified in the 24-hour averaging 
period that had recorded impacts at or above the PSD Modeling Significance Threshold were used in the 
refined analysis.  Any receptors that did not record impacts greater than the PSD Modeling Significance 
Threshold were removed from the analysis as the addition of H2 would not have a significant impact at 
those receptors.  The results of the analysis indicated that 411 receptors needed to be analyzed for 
compliance with the 24-hour averaging period.  No distinction was made between receptors that were 
significant for the active pile utilization versus the reserve pile utilization, so this receptor field was 
determined to be conservative for this modeling analysis. 


The farthest receptor was determined to be at a distance of approximately 3.0 km from the center of the 
Holcomb Generating Station, and Sunflower requested that all PM10 sources within an AOI of 60 km 
from the Holcomb Station be provided.  KDHE provided both a NAAQS inventory and a PSD Class II 
Increment inventory for PM10 sources.  The NAAQS sources and their respective parameters are provided 
below in Table 5-64 while the PSD Class II Increment sources are provided in Table 5-65.  The sources 
identified by KDHE included Holcomb Unit 1; however, KDHE did not provide stack parameters or 
emission rates, and requested that Sunflower provide data. 
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Table 5-64 
PM10 NAAQS Source Parameters 


Model ID Description 
KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


24-hr 
Emission 


Rate 
(lb/hr) 


PM10S01 Finney County Dept of Public Works 0550123 331,870 4,203,598 868.74 8 331 29 8 18.95 
PM10S02 Sunflower Electric Power Corporation S2 Boiler 0550026 333,600 4,203,900 867.15 124.00 253.00 57.00 10.00 15.74 
PM10S03 Sunflower Electric Power Corporation S3 Turbine 0550026 333,600 4,203,900 867.15 32.00 985.00 28.80 10.33 3.06 
PM10S04 Sunflower Electric Power Corporation S4 Turbine 0550026 333,600 4,203,900 867.15 42.00 1,035.00 31.90 17.17 8.70 
PM10S05 Sunflower Electric Power Corporation S5 Turbine 0550026 333,600 4,203,900 867.15 42.00 1,046.00 32.10 17.17 8.64 


PM10S06 Sunflower Electric Power Corporation GC3 – 
Boiler 0550026 333,600 4,203,900 867.15 60.00 337.00 26.00 5.67 2.93 


PM10S07 Palmer Manufacturing and Tank, Inc. 0550055 332,060 4,205,905 869.69 32.7 78 39 2.7 3.68 
PM10S08 Tyson Fresh Meats, Inc. 0550043 322,114 4,207,381 883.79 44 293 29 2.5 6.73 
PM10S09 Tyson Fresh Meats, Inc. 0550043 322,114 4,207,381 883.79 43 150 80 3 29.36 
PM10S10 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 83.54 195 36.84 1.38 2.00 
PM10S11 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 83.54 195 36.84 1.38 2.00 
PM10S12 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 77 450 40 2 2.05 
PM10S13 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 79 280 41 2 7.50 
PM10S14 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 150 400.00 74.00 2.50 0.25 
PM10S15 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 195 450.00 40.00 6.00 18.00 
PM10S16 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 85.41 381.39 32.69 3.61 0.16 
PM10S17 Windriver Grain LLC 0550002 338,492 4,202,663 860.13 32 70 3 0.5 3.30 
PM10S18 City Of Lakin 0930019 299,200 4,202,800 946.41 33.5 623 59.5 2 1.53 
PM10S19 Bonanza Bioenergy, LLC 0550116 350,962 4,186,270 858.03 32 70 3 0.5 12.07 
PM10S20 Nexsun Ethanol LLC 0670164 290,461 4,161,275 931.65 32 70 3 0.5 10.13 
PM10S21 Performix High Plains, LLC 0550086 329,759 4,205,294 873.24 50 156 35 2 6.00 
PM10S22 Cargill Animal Nutrition 0550003 331,400 4,206,000 871.68 50 156 35 2 7.80 
PM10S23 Garden City Co-Op, Inc. 0550018 331,400 4,206,000 871.68 32 70 3 0.5 4.51 
PM10S24 Garden City Co-Op, Inc. 0550019 331,400 4,206,000 871.68 32 70 3 0.5 4.53 
PM10S25 Reeve Agri Energy 0550036 331,400 4,206,000 871.68 32 70 3 0.5 0.28 
PM10S26 Monfort, Inc. D/B/A Conagra Beef Co. 0550044 331,400 4,206,000 871.68 44 293 29 2.5 0.48 
PM10S27 Irsik & Doll Feed Services, Inc. 0550007 333,973 4,204,530 867.08 32 70 3 0.5 2.41 
PM10S28 Pappas Concrete, Inc. 0550037 321,700 4,207,600 885.35 33 100 12 0.9 2.37 
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Model ID Description 
KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


24-hr 
Emission 


Rate 
(lb/hr) 


PM10S29 Garden City Co-Op, Inc. (101 S. Main) 0550014 335,306 4,203,281 864.18 32 70 3 0.5 0.18 
PM10S30 St. Catherine Hospital 0550125 336,771 4,203,283 858.32 61.4 396.8 23.3 3.2 2.10 
PM10S31 Concrete Industries (Div. Fankhauser) 0550022 337,358 4,202,874 861.37 33 100 12 0.9 20.00 
PM10S32 Garden City Co-Op, Inc. 0550011 325,900 4,211,500 886.64 32 70 3 0.5 4.04 
PM10S33 Best Supply 0550013 340,813 4,203,383 864.36 32 70 3 0.5 5.82 
PM10S34 Garden City Co-Op, Inc. 0550020 316,700 4,210,400 905.65 32 70 3 0.5 2.59 


Notes: 
A. Elevations were not provided by KDHE.  All elevations determined using NEDS and AERMAP. 


 


Table 5-65 
PM10 PSD Class II Increment Source Parameters 


Model ID Description 
KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


24-hr 
Emission 


Rate 
(lb/hr) 


INCPM01 Palmer Manufacturing And Tank, Inc. 0550055 332,060 4,205,905 869.69 32.7 78 39 2.7 3.68 
INCPM02 Tyson Fresh Meats, Inc. 0550043 322,114 4,207,381 883.79 44 293 29 2.5 2.80 
INCPM03 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 83.54 195 36.84 1.38 2.00 
INCPM04 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 83.54 195 36.84 1.38 2.00 
INCPM05 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 77 450 40 2 2.05 
INCPM06 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 79 280 41 2 7.50 
INCPM07 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 195 450.00 40.00 6.00 18.00 
INCPM08 Columbian Chemicals Company 0670007 306,549 4,156,832 923.39 85.41 381.39 32.69 3.61 0.16 
INCPM09 Windriver Grain LLC 0550002 338,492 4,202,663 860.13 32 70 3 0.5 3.30 
INCPM10 Bonanza Bioenergy, LLC 0550116 350,962 4,186,270 858.03 32 70 3 0.5 12.07 
INCPM11 Nexsun Ethanol LLC 0670164 290,461 4,161,275 931.65 32 70 3 0.5 10.13 
INCPM12 Performix High Plains, LLC 0550086 329,759 4,205,294 873.24 50 156 35 2 6.00 
INCPM13 Cargill Animal Nutrition 0550003 331,400 4,206,000 871.68 50 156 35 2 7.80 
INCPM14 Reeve Agri Energy 0550036 331,400 4,206,000 871.68 32 70 3 0.5 0.28 
INCPM15 Monfort, Inc. D/B/A Conagra Beef Co. 0550044 331,400 4,206,000 871.68 44 293 29 2.5 0.48 
INCPM16 Irsik & Doll Feed Services, Inc. 0550007 333,973 4,204,530 867.08 32 70 3 0.5 2.41 







Sunflower Electric Power Corporation 
Holcomb Station Expansion PSD Permit Application 


Part 5.0 – Air Dispersion Modeling Analysis 5-72 Print Date: 8/18/2010 


Model ID Description 
KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


24-hr 
Emission 


Rate 
(lb/hr) 


INCPM17 Pappas Concrete, Inc. 0550037 321,700 4,207,600 885.35 33 100 12 0.9 2.37 
INCPM18 St. Catherine Hospital 0550125 336,771 4,203,283 858.32 61.4 396.8 23.3 3.2 2.10 
INCPM19 Concrete Industries (Div. Fankhauser) 0550022 337,358 4,202,874 861.37 33 100 12 0.9 20.00 
INCPM20 Best Supply 0550013 340,813 4,203,383 864.36 32 70 3 0.5 5.82 


Notes: 
A. Elevations were not provided by KDHE.  All elevations determined using NEDS and AERMAP. 


 


Table 5-66 
H1 Sources Stack Parameters  


Emission Unit Model 
ID X (m) Y (m) 


PM10 
Emission 


Rate (lb/hr) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


Holcomb 1 Steam Generator H1 326637.85 4199981.04 118.62 475 16.33 180 113.5 
Auxiliary Boiler H1AUX 326603.58 4199777.71 0.61 67.5 4.5 425 13.6 
Emergency Generator H1GEN 326660.53 4199753.78 0.02 245 0.83 490 174.2 
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The 411 receptors identified in the grid analysis were then used in the full impact analysis that 
incorporated the PM10 sources listed in Table 5-64 and Table 5-65.  Four separate models were created: 
one for NAAQS and one for PSD Class II Increment for both the Active Pile Utilization and the Reserve 
Pile Utilization scenarios.  The methodologies behind the analyses are described in detail below. 


3.2.2 PM10 NAAQS Analysis 
The sources listed in Table 5-64 and Table 5-66 were added into the PM10 model along with the 411 
receptors identified in the significance analysis.  In addition, the existing PM10 sources associated with the 
operation of Holcomb 1 were also incorporated into the model.  These sources and their associated 
modeled parameters are included in Table 5-67 through Table 5-72.  Modifications were also made to the 
haul roads to account for the vehicular traffic occurring as a result of both units operating simultaneously.  
Those emission changes are also detailed in the following tables. 
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Table 5-67 
PM10 Refined Modeling Holcomb 1 Point Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


PM10 Emission rate (lb/hr) 


Active Pile Reserve Pile 
C8 Total through IGLOO stack 326185.06 4199733.2 890.02 10 -459.67 95.49 1.67 0.107 0.0535 
C9 Total emissions generated in Crusher House 326344.69 4199737.85 889.92 18 -459.67 94.42 2.00 0.0132 0.0132 


C10 Total emissions from Transfer House #2 & 
Tripper Deck 326602.71 4199735.97 889.36 187 -459.67 10.42 6.77 0.0095 0.0095 


L1_1 Lime unloading - bottom dump 326641.51 4200060.96 889.89 24 -459.67 148.18 2.04 0.208 0.208 
L1_2 H1: Lime Storage Silo DC 326621.97 4200026.71 890 103 -459.67 50.37 1.77 0.053 0.053 
L1_3 H1: Transfer to Lime feed bins 326605.11 4199877.01 889.36 134 -459.67 0.0033 1 0.320 0.320 


WP1_1 Waste Powder surge silo 326615.24 4199900.99 889.36 76 -459.67 41.39 1.54 0.198 0.198 
WP1_2 Waste Powder transfer to recycle feed bin 326605.11 4199873.63 889.36 86 -459.67 41.39 1.54 0.198 0.198 


WP1_3A H1: Waste Powder Storage Silo A Dust 
collector #1 326623.99 4200119.88 891.22 118 -459.67 50.37 1.77 0.320 0.320 


WP1_3B H1: Waste Powder Storage Silo A Dust 
collector #2 326621.36 4200119.86 891.22 118 -459.67 50.37 1.77 0.320 0.320 


WP1_4A H1: Waste Powder Storage Silo B Dust 
Collector #1 326633.7 4200119.86 891.22 118 -459.67 50.37 1.77 0.320 0.320 


WP1_4B H1: Waste Powder Storage Silo B Dust 
Collector #2 326630.75 4200119.86 891.22 118 -459.67 50.37 1.77 0.320 0.320 


H1MH1 H1: WW Ferric Sulfate Silo 326431.83 4199872.79 890 34 -459.67 243.51 0.33 0.055 0.055 
H1MH2 H1: WW Mag Ox Silo 326431.77 4199863.92 890 49 -459.67 243.51 0.33 0.055 0.055 
H1MH3 H1: WW Soda Ash Silo 326431.68 4199855.32 890 53 -459.67 243.51 0.33 0.055 0.055 
H1MH4 H1: WW Lime Silo 326431.86 4199847.06 890 68 -459.67 243.51 0.33 0.055 0.055 
H1:CT1 H1: Cooling Tower 327099.55 4199580.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT2 H1: Cooling Tower 327099.55 4199595.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT3 H1: Cooling Tower 327099.55 4199610.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT4 H1: Cooling Tower 327099.55 4199625.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT5 H1: Cooling Tower 327099.55 4199640.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT6 H1: Cooling Tower 327099.55 4199655.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT7 H1: Cooling Tower 327099.55 4199670.83 891.45 50 97 23.59 41.83 5.029 5.029 
H1:CT8 H1: Cooling Tower 327099.55 4199685.83 891.45 50 97 23.59 41.83 5.029 5.029 
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Table 5-68 
PM10 Refined Modeling Holcomb 1 Volume Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Horizontal 
Dimension 


(m) 


Vertical 
Dimension 


(m) 


PM10 Emission rate (lb/hr) 


Active Pile Reserve Pile 
C3 Stacker: BC-2 to BC-3 transfer point 326011.01 4199767.69 888.33 16.15 0.284 1.559 0.1474 0.00 
C5 C-20A to H1 temporary reserve coal pile 


transfer point 
325872.02 4199677.12 887.57 13.72 0.284 0.709 


0.0071 
0.00 


C6 BC-3 to H1 active coal pile transfer point 326026.26 4199733.61 888.24 13.87 0.284 0.709 0.1474 0.00 
C7 Coal Push via front end loader 326020.88 4199724.64 888.13 1.063 0.709 1.063 0.0107 0.00 


WP1_5 Total for truck loading 326669.62 4199911.98 891.98 2.438 0.284 1.134 0.0089 0.0101 
WP1_6 Waste powder unloading to on-site 


landfill 
327198.39 4201421.62 892.94 0.914 0.709 0.851 


0.0008 
0.0009 


BA1_1 Bottom ash removal from boiler to 
storage pile 


326586.95 4199725.07 888.7 4.572 0.177 2.835 
0.0031 


0.0036 


BA1_2 Bottom ash loading via front-end loader 
to truck 


326580.93 4199726.43 888.66 2.286 0.709 2.127 
0.0031 


0.0036 


BA1_3 Bottom ash unloading to landfill 327191.45 4201427.79 892.94 0.914 0.709 0.851 0.0031 0.0036 
 


Table 5-69 
PM10 Refined Modeling Unpaved Haul Road Area Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 Emission rate 
(lb/hr) 


Active 
Pile 


Reserve 
Pile 


LFRD4 Landfill Haul Road Segment 4 326595.24 4200275.93 889.49 0 513.6 9.144 -59 2.268 0.258 0.258 
LFRD5 Landfill Haul Road Segment 5 326860.57 4200720.18 895.68 0 710.6 9.144 -85 2.268 0.259 0.259 
LFRD6 Landfill Haul Road Segment 6 326918.59 4201424.18 891.58 0 494.9 9.144 -12.99 2.268 0.248 0.248 


Note: 
Emissions in table are for the combined H1 and H2 activities as both units utilize the same haul roads. 
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Table 5-70 
PM10 Refined Modeling Holcomb 1 Coal / Landfill Vehicular Activities Area Source Modeled Parameters 


Model 
ID Description X (m) Y (m) 


Base 
Elevation 


(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 Emission rate 
(lb/hr) 


Active 
Pile 


Reserve 
Pile 


LF1DOZ Landfill Dozer Path Emissions - H1 327173.49 4201445.76 906.49 0 75 3.048 45 2.127 3.85E-02 3.85E-02 
AH1 Holcomb 1 Active Pile Loader Path 325946.75 4199711.39 887.97 0 169.56 3.429 0 2.127 6.25E-03 0.00 
 


Table 5-71 
PM10 Refined Modeling Paved Haul Road Area Source Modeled Parameters 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 Emission rate 
(lb/hr) 


Active 
Pile 


Reserve 
Pile 


MAINRD1 Main Haul Road Segment 1 324852.67 4199348.67 893.01 0 969.77 9.144 0 2.127 0.209 0.209 
MAINRD2 Main Haul Road Segment 2 325823.16 4199348.67 887.06 0 570.2688 9.144 -28.5 2.127 0.112 0.112 
MAINRD3 Main Haul Road Segment 3 326326.5 4199625.42 890.02 0 114.82 9.144 -90 2.127 2.26E-02 2.26E-02 
MAINRD4 Main Haul Road Segment 4 326326.5 4199739.29 889.69 0 60.2358 9.144 -48 2.127 1.18E-02 1.18E-02 
MAINRD5 Main Haul Road Segment 5 326370.67 4199788.02 889.88 0 298.16 9.144 -89 2.127 5.96E-02 5.96E-02 
MAINRD6 Main Haul Road Segment 6 326366.78 4200085.57 889.61 0 221.71 9.144 0 2.127 4.54E-02 4.54E-02 


PLBARD1 PAC - Lime - Bottom Ash - Haul 
Road 1 326588.32 4200085.69 890.79 0 130.02 9.144 0 2.127 3.41E-02 3.41E-02 


PLBARD2 PAC - Lime - Bottom Ash - Haul 
Road 2 326709.07 4200085.69 890.91 0 17.156 9.144 90 2.127 5.73E-03 5.73E-03 


PACLIMRD PAC - Lime Road to Weight 
Scales / Lime bottom dump 326653.14 4200065.48 889.94 0 55.5 9.144 0 2.127 5.04E-03 5.04E-03 


H2BARD1 H2 Bottom Ash Haul Road 
Segment 1 326688.4 4199714.66 890.02 0 27.92 9.144 0 2.127 3.81E-03 3.81E-03 


H2BARD2 H2 Bottom Ash Haul Road 
Segment 2 326697.38 4199723.78 890.02 0 85.7 9.144 -90 2.127 1.10E-02 1.10E-02 


H2PBARD H2 Bottom Ash - PAC - Haul 
Road Segment 326690.01 4199810.58 890.02 0 260.15 9.144 -84 2.127 5.49E-02 5.49E-02 


H2PACRD H2 PAC Haul Road 326690.85 4199809.18 890.02 0 96.2 9.144 0 2.127 2.71E-03 2.71E-03 
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Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 Emission rate 
(lb/hr) 


Active 
Pile 


Reserve 
Pile 


H1BARD1 H1 Bottom Ash Haul Road 
Segment 1 326573.55 4199720.77 888.61 0 16.55 9.144 0 2.127 8.80E-04 8.80E-04 


H1BARD2 H1 Bottom Ash Haul Road 
Segment 2 326582.65 4199729.87 888.65 0 79.15 9.144 -90 2.127 4.21E-03 4.21E-03 


H1BARD3 H1 Bottom Ash Haul Road 
Segment 3 326573.9 4199808.75 889.2 0 104.95 9.144 0 2.127 5.58E-03 5.58E-03 


WPARD H2 Waste Powder - Ammonia - 
Haul Road Segment 326593.04 4200135.2 891.56 0 193.5 9.144 0 2.127 0.175 0.175 


AMMRD H2 Ammonia Haul Road 326786.54 4200135.2 894.71 0 152.5 9.144 0 2.127 7.95E-03 7.95E-03 


WPRD1 H2 Waste Powder Haul Road 
Segment 1 326786.54 4200144.5 894.36 0 54.2 9.144 -90 2.268 4.63E-02 4.63E-02 


WPRD2 H2 Waste Powder Haul Road 
Segment 2 326786.54 4200208 894.19 0 193.5 9.144 180 2.268 0.165 0.165 


LFRD1 Landfill Haul Road Segment 1 326593.5 4200094.81 890.86 0 50.25 9.144 -90 2.268 9.49E-03 9.49E-03 
LFRD2 Landfill Haul Road Segment 2 326593.04 4200144.5 891.78 0 54.2 9.144 -90 2.268 2.66E-02 2.66E-02 
LFRD3 Landfill Haul Road Segment 3 326593.04 4200198.7 893.06 0 77.1 9.144 -88 2.268 0.138 0.138 


Note: 
Emissions in table are for the combined H1 and H2 activities as both units utilize the same haul roads. 


Table 5-72 
PM10 Refined Modeling Holcomb 1 Rectangular Area Source Modeled Parameters 


Model ID Description X (m) Y (m) 
Base 


Elevation 
(m) 


Release 
Height 


(m) 


Easterly 
Length 


(m) 


Northerly 
Length 


(m) 


Angle 
from 
North 


(Degrees) 


Vertical 
Dimension 


(m) 


PM10 Emission rate 
(lb/hr) 


Active 
Pile 


Reserve 
Pile 


H1ACT Holcomb 1 Active Storage Pile 325946.35 4199716.57 888.04 6.1722 169.82 35.46 0.0 0.0 0.2874 0.0 
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The same analyses were used as in the significance modeling (100%), and different source groups were 
created in order to distinguish between the different impacts that occur at different loads.  The source 
groups that were created for the NAAQS modeling analysis are listed in Table 5-73 and were utilized in 
both the active and reserve pile modeling scenarios. 


Table 5-73 
PM10 NAAQS Modeling Source Groups 


Group ID Holcomb 2 Load Holcomb Station Sources Other Sources Included 
ALL 100% All in H1 and H2 Sources PM10S01 – PM10S34 


OFFSITE -- A -- A PM10S01 – PM10S34 
Notes: 


A. H1, H2, and all ancillary equipment supporting the two units were not included in the offsite group as they are co-located 
on the same site and are grouped together to demonstrate compliance with the standards for the Holcomb site. 


 


For the PM10 NAAQS compliance modeling demonstration, the models were set up as described in 
Section 1.12.  The AERMOD model calculated the high 6th high (H6H) over the five year meteorological 
period for both the active and reserve pile modeling scenarios.  Upon completion of the modeling 
program, a background concentration was added to the modeling results in the GRF file to determine 
compliance with the NAAQS.  It was determined that a background concentration of 85.0 µg/m3 was 
appropriate for the 24-hour averaging period.  A detailed discussion of the determination of the 
background concentration as well as the location of the monitor is included in Part 6.0 of the application.  
When the background concentration was added to the H6H concentrations calculated by AERMOD, it 
was determined that all impacts were in compliance with the NAAQS for PM10, and no further analysis 
was required.  Results of the modeling analysis for the 24-hour averaging period are listed in Table 5-74. 
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Table 5-74 
PM10 24-hour NAAQS Compliance Determination 


Modeling Scenario Year Month Day Horizontal 
(m) 


Vertical 
(m) 


Modeled 
Concentration 


(µg/m3) A 


Background 
Concentration 


(µg/m3) 


Total 
Concentration 


(µg/m3) 


NAAQS 
(µg/m3) 


Active Pile Utilization 2007 4 4 324849.1 4199346.5 13.27 85.0 98.27 150 
Reserve Pile Utilization 2006 10 13 324849.1 4199346.5 11.52 85.0 96.52 150 


Notes: 
A. Modeled concentration is the high sixth high (H6H) over the five year meteorological period (2004-2008). 
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3.2.3 PM10 PSD Class II Increment Analysis 
The sources listed in Table 5-65 and Table 5-66 were added into the PM10 model along with the 411 
receptors identified in the significance analysis.  As discussed in the PM10 NAAQS section, the same load 
was used as in the significance modeling (100%).  The source groups that were created for the Increment 
modeling analysis are listed in Table 5-73 and were utilized in both the active and reserve pile modeling 
scenarios. 


Table 5-75 
PM10 Increment Modeling Source Groups 


Group ID Holcomb 2 Load Holcomb Station Sources Other Sources Included 
ALL 100% All in H1 and H2 Sources INCPM01 – INCPM20 
INC -- A -- A INCPM01 – INCPM20 
Notes: 


A. H1, H2, and all ancillary equipment supporting the two units were not included in the offsite group as they are co-located 
on the same site and are grouped together to demonstrate compliance with the standards for the Holcomb site. 


 
For the PM10 Class II Increment compliance modeling demonstration, the models were set up to calculate 
the high 2nd high (H2H) for each year of the five year meteorological period for both the active and 
reserve pile modeling scenarios.  After reviewing the final modeling runs, it was determined that all 
impacts were in compliance with the PSD Class II Increment for PM10 and no further analysis was 
required.  Results of the modeling analysis for the 24-hour and annual averaging periods are listed in 
Table 5-76. 
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Table 5-76 
PM10 24-hour Cumulative PSD Class II Increment Compliance Determination 


Modeling Scenario Year Month Day Horizontal 
(m) 


Vertical 
(m) 


Modeled 
Concentration 


(µg/m3) A 


PSD 
Increment 


(µg/m3) 
Active Pile Utilization 2005 1 16 324849.1 4199346.5 14.57 30 


Reserve Pile Utilization 2004 11 17 324849.1 4199346.5 11.51 30 
Notes: 


A. Modeled concentration is the high second high (H2H). 
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4.0 Class I Area Modeling 


Federal Class I areas include such areas as national parks and national wilderness areas and are of special 
natural, scenic, recreational, or historic value for which the PSD regulations provide special protection.  
The Federal Bureau of Land Management (FLM) has responsibility and authority to protect the Air 
Quality Related Values (AQRV) for each Class I area.  The AQRV’s are Flora and Fauna, Water, 
Visibility, Cultural-Archeological and Paleontological, and growth impacts.  The nearest Class I area to 
the Holcomb Generating Station is the Great Sand Dunes National Monument, which is located 
approximately 400 km to the west of the facility.  The potential degradation of these attributes have been 
correlated to the predicted air quality impacts for the Class I area.  The predicted air quality impacts are 
determined by air dispersion modeling and visible emissions modeling.  Modeling results are compared to 
stringent pollutant impact limits.  Due to the extreme distance of the Class I area and that it is located in a 
generally upwind position, the FLM was not contacted for this project. 


However, in 2006, the FLM did request a Class I analysis be performed on the Wichita Mountains due to 
the potential construction of three 700 MW units at the Holcomb Station.  A Class I analysis was 
performed and the results submitted to KDHE, USEPA, and the FLM for review and approval.  The 
results of the modeling analysis indicated that the three 700 MW units would not have a significant 
impact on the visibility or other AQRV’s in the area, and no further analysis was performed.   For this 
project, as the overall size of the project is reduced and consequently the emissions, a new Class I analysis 
was not performed.  The results of the original analysis submitted in 2006 are conservative enough to 
overestimate the impacts from the current 895 MW Holcomb Expansion Project, and the Class I analysis 
results previously submitted to KDHE, USEPA, and the FLM are considered to still be valid. 
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5.0 Conclusion 


The results of the modeling analysis indicate that at no time and at no receptor do the emissions from the 
H2 steam generator and associated materials handling systems cause or contribute to an exceedance of the 
PSD Class II Increment or NAAQS for any pollutant.  All modeling results are included with this 
application on an external hard drive, except for the 1-hour NO2 NAAQS analysis that will be submitted 
separately.  This satisfies the air dispersion modeling requirements of the PSD permit and demonstrates 
compliance with all applicable standards. 
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1.0 Background 


1.1 Executive Summary 
Holcomb 2, LLC is proposing to install and operate one new pulverized coal (PC) steam generator (H2), 
consisting of an 895 MW (nominal) unit at Sunflower’s Holcomb Generating Station (Holcomb Station).  
Air dispersion modeling is required to demonstrate that the project will not cause or contribute to an 
exceedance of the National Ambient Air Quality Standards (NAAQS) or the Prevention of Significant 
Deterioration (PSD) Increments for any criteria pollutant.  Sunflower previously submitted modeling 
compliance analyses on August 17, 2010, demonstrating that the addition of the new equipment at 
Holcomb Station will not cause or contribute to an exceedance of any existing NAAQS or applicable PSD 
Class II Increment. 


On January 22, 2010, the United States Environmental Protection Agency (USEPA) announced a new 
hourly nitrogen dioxide (NO2) standard of 100 parts per billion (ppb) based on the 3-year average of the 
98th-percentile of the annual distribution of daily maximum 1-hour concentrations.  The final rule for the 
new hourly NAAQS was published in the Federal Register on February 9, 2010, and became effective on 
April 12, 2010.  USEPA has indicated that any application for a PSD construction permit not issued prior 
to the effective date of the standard must include a demonstration of compliance with the new 1-hour 
standard.  Sunflower undertook modeling of the 1-hour NO2 standard and determined that at no time and 
in no place did the new equipment to be installed at Holcomb Station cause or contribute to an 
exceedance of the new NO2 standard.1  


1.2 Introduction 
The proposed project consists of a PC steam generator that will drive a steam turbine and associated 
infrastructure equipment.  Emission sources of NOX for the proposed project include the PC steam 
generator, which will operate on Powder River Basin (PRB) coal, natural gas-fired auxiliary boiler, 
emergency diesel generator, and diesel fire pump (DFP) booster pump. 


Holcomb Station is located near Holcomb, Finney County, Kansas; a site location map is provided in the 
2006 PSD application.  While Finney County is designated by USEPA as an attainment area for all 
criteria pollutants, attainment status with respect to the 1-hour NO2 standard has not yet been determined.  
However, based upon preliminary information from KDHE, the area should be in attainment with the new 
1-hour standard. 


1.3 PSD Air Impact Analysis Applicability 
In accordance with the requirements of K.A.R. 28-19-350, PSD construction permit applications must 
contain an analysis of ambient air impacts associated with the proposed new source or modification.  
                                                      


1  As explained in the April 2010 modeling protocol, USEPA has not established a 1-hour NO2 PSD increment. 
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Such analyses are conducted for those pollutants that exceed the significant net increases defined at 
K.A.R. 28-19-16a and enumerated at K.A.R. 28-19-200(eee).  The results presented herein assess the 
project-related ambient impacts in accordance with USEPA and KDHE guidelines for determining 
compliance with the new 1-hour NO2 NAAQS. 


Figure H-1 in Appendix H shows a conceptual diagram for Holcomb Station with the addition of H2 to 
the site.  This site layout is the basis for the modeling compliance demonstration.  Appendix G of the 
original 2006 PSD application contains additional calculations for the H2 steam generator and all 
materials handling systems and, when combined with the information provided in Appendix D (Air 
Emission Calculations), yields the total emissions spectrum that was incorporated into the air model. 


1.4 Significant Impact Modeling 
In a typical NAAQS analysis, the modeled results from the contemporaneous emission increases are 
compared to the PSD significant impact level (SIL).  If those values fall below the SIL at all receptors for 
all years, the project is determined to not have a significant impact on the NAAQS, and no further 
modeling or evaluation is required.  The SILs are also used to establish the significant impact area to be 
evaluated in the modeling and to determine if a source will cause or contribute to a violation of the 
NAAQS.  On June 29, 2010, USEPA released guidance recommending an interim SIL of 4 ppb, which is 
equivalent to 7.5 micrograms per cubic meter (µg/m3).  Prior to this guidance from USEPA, Sunflower 
had conducted its own analysis and determined that a 10 µg/m3 SIL was appropriate.  However, in light of 
this new guidance, Sunflower has evaluated compliance using the USEPA proposed 7.5 µg/m3 SIL. 


1.5 Air Impact Assessment Methodology 
Sunflower conducted this modeling in the same manner and with the same methodology as was employed 
for the American Meteorological Society/United States Environmental Protection Agency Regulatory 
Modeling System (AERMOD) modeling submitted on August 17, 2010.  Air dispersion modeling was 
submitted to verify that the construction and operation of the new unit would not cause or contribute to an 
exceedance of the NAAQS or PSD increments.  Consequently, this modeling determination which is 
being provided for the newly issued 1-hour NO2 NAAQS was performed in accordance with the KDHE-
approved modeling procedures.  Specifically, the PSD application modeling procedure for screening 
determination of the proposed project impact for criteria pollutants meeting the significance level was 
utilized for this modeling exercise.  The methodology that was employed includes a NAAQS compliance 
analysis.  One non-default option was utilized in this modeling demonstration, specifically, the Plume 
Volume Molar Ratio Method (PVMRM).  A detailed description of PVMRM and how it was 
incorporated into the model is described below. 


1.5.1 Modeling Program 
Emissions were modeled using the latest version (09292) of AERMOD.  The AERMOD model is a 
USEPA-approved model that was introduced to incorporate air dispersion based on planetary boundary 
layer turbulence structure and scaling concepts, including treatment of both surface and elevated sources, 
and both simple and complex terrain.  The AERMOD model is used for most industrial sources and PSD 
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permits and is an appropriate model for this type of industrial facility.  The default options were employed 
for the model with the exception that the PVMRM switch was utilized.  This is the same model that was 
used for the AERMOD modeling submitted in December 2009 and February 2010 for the Holcomb 
Expansion Project (Expansion Project). 


The methodology utilized for this modeling was submitted to KDHE on April 6, 2010 for approval prior 
to initiating the modeling exercise.  While KDHE did not comment on the protocol, several comments 
were received from USEPA, and those comments have been addressed in this modeling report.  The 
modeling protocol is included as Attachment 1 to this supplement.   


1.5.1.1 Plume Volume Molar Ratio Method 
Sunflower used PVMRM for predicting 1-hour average NO2 impacts to compare against the recently 
promulgated 1-hour NO2 standard.  PVMRM is a refined method for predicting NO2 ambient impacts 
caused by a source and is included in the regulatory version of AERMOD as a non-default option.  
PVMRM is adequate both in terms of accuracy and conservatism for predicting NO2 impacts on a 1-hour 
and annual basis.  The following is an overview of the development of PVMRM, an overview of the 
current regulatory standing as to the use of PVMRM, and a brief discussion of the sensitivity and bias 
testing results conducted with this model. 


1.5.1.1.1 PVMRM History 


As far back as 1996, the Guideline for Air Quality Models, 40 CFR 51 Appendix W (Appendix W) 
outlined a 3-tier technique for evaluating NO2 impacts.  The first tier was to assume 100 percent 
conversion of nitric oxide (NO) to NO2.  The second tier relied upon monitored data and derived an 
atmospheric equilibrium value of 75 percent conversion, called the Ambient Ratio Method (ARM).  It 
was found (via monitored data) that both Tier 1 and Tier 2 method assumptions of ambient equilibrium 
were very conservative, causing large over-estimations of NO2 concentrations (as compared to monitored 
data) at receptors near to the modeled source (within approximately 10 km).  Tier 3 is the use of a more 
detailed screening method selected on a case-by-case basis, such as the Ozone Limiting Method (OLM) 
which was developed to more closely approximate NO2 ambient concentrations by molar balance of 
ozone (O3) with NO (the two gases react chemically to form NO2).2    


The drawback to the OLM method was that it could only be used for a single-source application.  For this 
reason, the PVMRM model was developed in 1999.  This new PVMRM method better simulates the NO-
to-NO2 conversion chemistry during plume expansion and is particularly well suited for the near receptor 
area where maximum modeled NOX concentrations are usually predicted.  This is because the PVMRM 
method follows the chemistry of the main forward reaction of NO with O3 as it occurs during expansion 
of a plume segment traveling downwind.  The new PVMRM method also can be used for both single and 
multi-plume analyses (Hanrahan, 1999). 


                                                      


2 Hanrahan, P.L., “The plume volume molar ratio method for determining NO2/NOX ratios in modeling. Part I: Methodology,” J. Air & Waste 
Manage. Assoc. 1999, 49, 1324-1331. 
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1.5.1.1.2 PVMRM Regulatory Status 


PVMRM is a non-default option available in the regulatory version of AERMOD.  At the time the current 
version of Appendix W was adopted (November 9, 2005), PVMRM was identified in Section 5 as a 
method for assessing NO2 impacts that was then “currently being tested to determine suitability as a 
refined method.”3  Since then, PVMRM has been independently tested and, on January 17, 2006, was 
approved by USEPA Region 10 for use in Alaska.4 


Moreover, USEPA used PVMRM to estimate the conversion of NOX to NO2 in its risk and exposure 
assessment to support the new 1-hour NO2 NAAQS.5  This risk and exposure assessment was a key 
consideration in USEPA’s decision-making process. 


1.5.1.1.3 PVMRM Testing 


Initial testing of the PVMRM modeling done in 1999 using ISCST3 demonstrated that the PVMRM 
algorithm performed well, both in predicting ambient NO/NO2 in-plume ratios, as well as the ground-
level receptor impacts as compared to monitor data.  Of particular use in a regulatory sense, is that 
PVMRM was found to realistically predict the NO2 fraction at close-in receptors yet still provide 
conservative estimates so that the NAAQS can be protected.6 


As part of the approval process for USEPA Region 10, a sensitivity study was conducted using PVMRM 
within the AERMOD modeling framework which compared both annual and 1-hour NO2 impacts, as well 
as NO conversion rates to those of the Tier 1, Tier 2, and OLM methods as described above.  This study 
determined, as did the 1999 Hanrahan study, that PVMRM is the best option for providing realistic 
treatment of the conversion of NOX to NO2 as a function of distance downwind from the source, and that 
“[n]o anomalous behavior of the PVMRM or OLM options was identified as a result of these sensitivity 
tests.”7 


A further study, also conducted for initial Region 10 approval, evaluated whether a model bias could be 
found in the PVMRM model.  Using both in-plume aircraft data from power plants, as well as three long-
term field datasets, it was determined that based upon all available data the PVMRM algorithm (as 
currently contained within the AERMOD framework), “is judged to provide unbiased estimates of the 
NO2/NOX ratio based on criteria that are comparable to, or more rigorous than, evaluations performed for 
other dispersion models that are judged to be refined, implying unbiased performance.”8 


                                                      


3 40 CFR 51, Revision to the Guideline on Air Quality Models, [70 FR 68235], 11/9/2005. 
4 USEPA Region 10 Letter from Office Modeling Contact Mr. Herman Wong to Mr. Alan E. Schuler, Alaska Department of Environmental 
Conservation, January 17, 2006. 
5 EPA Doc. # EPA-452/R-08-008a, “Risk and Exposure Assessment to Support the Review of the NO2 Primary National Ambient Air Quality 
Standard” (Nov. 2008). 
6 Hanrahan, P.L., “The plume volume molar ratio method for determining NO2/NOX ratios in modeling. Part II: Evaluation Studies,” J. Air & 
Waste Manage. Assoc. 1999, 49, 1332-1338. 
7 Sensitivity Analysis of PVMRM and OLM in AERMOD, Alaska DEC Contract No. 18-8018-04, MACTEC, December, 2004. 
8 Evaluation of Bias in AERMOD-PVMRM, Alaska DEC Contract No. 18-9010-12, MACTEC, June, 2005. 
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While the PVMRM algorithm is currently a non-default selection within the AERMOD model, sensitivity 
and bias testing of this algorithm have shown that PVMRM provides superior performance to the Tier 1 
and Tier 2 methods as compared to monitored data, and that these superior results are predicted in an 
unbiased fashion.  It is also important to note that these results hold true for 1-hour predictions as well as 
annual impact predictions. 


1.5.1.1.4 Conclusion 


Based on precedent, Sunflower determined PVMRM to be an appropriate method to utilize in estimating 
the 1-hour NO2 impacts for the Expansion Project.  The above documentation and references indicate that 
the method has been approved by USEPA in the past and was used by USEPA in the evaluation of risk 
exposure for the same 1-hour NO2 standard with which Sunflower now needs to demonstrate compliance. 


1.5.2 Urban or Rural Dispersion Option 
The USEPA-prescribed Auer land use classification procedure was used to determine the appropriate 
model setting.  The procedure requires a land use evaluation of the area surrounding the proposed facility 
within a three kilometer (km) radius.  A United States Geological Survey (USGS) land use and land cover 
map of the area (Figure H-2 in Appendix H of the PSD application) was used for the evaluation.  As 
shown in Figure H-2 of the PSD application, the surrounding area is predominately rural (less than 
50 percent of land use is classified as heavy industrial, light-moderate industrial, commercial, or compact 
residential).  Given the facility’s predominantly rural setting, all sources were modeled as rural sources. 


1.5.3 Land Use and Terrain 
A review of the land use within a 3 km radius of Holcomb Station location was performed using the 
USGS land use map of the area.  In accordance with the Auer land use classification procedure, the 
dispersion environment within a 3 km radius of the site is rural.  The terrain in the vicinity of the facility 
is relatively flat.  The appropriate USGS maps were reviewed to determine if terrain in the vicinity of the 
Holcomb Station would impact modeled concentrations.  The USGS maps indicate that terrain within ten 
kilometers of the proposed site is characterized by areas of higher elevation relative to base elevation of 
the emission sources (maximum elevation of 3,020 ft vs. base elevation of 2,917 ft).  Consistent with 
discussions with KDHE and with the earlier modeling performed for the Holcomb 2 PSD application, the 
load and modeling analyses to establish significant impact areas included terrain data.  The terrain 
elevations for the receptors were developed using the AERMAP program.   The digital terrain data files 
were obtained from the National Elevation Dataset (NED) developed by the USGS.  The latest USEPA 
AERMOD Implementation Guide (updated October 2009) was followed in processing the terrain data.  
Terrain files are included in the modeling hard drive included with this supplement. 


1.5.4 Meteorology 
AERMOD requires hourly surface meteorological data and twice-daily upper air data for calculating 
downwind concentrations. The data required for each simulation are: 
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• wind speed; 
• wind direction; 
• dry-bulb temperature; 
• cloud cover; 
• ceiling height; 
• station pressure; and  
• vertical profiles of temperature, pressure, and relative humidity. 


The Holcomb Station does not have an on-site meteorological station.  Therefore, meteorological data 
used in the analysis consisted of 2004 through 2008 hourly surface observations taken at a nearby 
National Weather Service (NWS) Station in Garden City, Kansas along with concurrent twice-daily upper 
air data collected at the Dodge City, Kansas station. The preprocessed data was provided by KDHE for 
use in the air modeling, and no meteorological data processing was performed for this exercise.  As such, 
the surface characteristics of albedo (i.e., ratio of reflected to incident solar radiation), Bowen ratio (i.e., 
ratio of sensible to latent heat fluxes from the earth’s surface) and surface roughness length (i.e., height 
above the ground at which the mean wind speed becomes zero) were determined by KDHE and were 
assumed to be taken into account when the preprocessed data were received. 


1.5.5 Receptors 
Receptors were placed so that the maximum offsite ground-level concentrations could be determined.  A 
Cartesian system (UTM) was implemented for all receptors, as well as for the property boundary and 
emission sources.  The Cartesian receptor system, initially on a 50 kilometer by 50 kilometer grid, was 
based on the NAD27 coordinate system.  Discrete receptors were placed along the property fence line at 
50 meter intervals.  Additional receptors were placed from the property fence line at 50 meter intervals to 
a distance of 500 meters from the fence line.  Beyond 500 meters, receptors were placed at 100 meter 
intervals to a distance of 2 kilometers from the facility, at 500 meter intervals between 2 kilometers and 5 
kilometers from the facility, and at 1000 meter intervals between 5 kilometers and 50 kilometers.  This 
receptor grid was used for the NAAQS compliance modeling demonstration.  This initial grid included 
19,920 discrete receptors. 


1.5.5.1 Receptor Partitioning 
The AERMOD model calculates concentrations at each discrete receptor and then provides this data in a 
single output file.  However, with 19,920 receptors in this case, the model takes an inordinate amount of 
time to be completed, even when using state-of-the-art computers with adequate memory and hard drives.  
In order to expedite the model run times, the receptors can be broken up into small groups, the groups 
each modeled separately, and the results of the separate models recombined into a final output file.  This 
method, called receptor partitioning, while creating more model runs, allows the overall computing time 
to be greatly decreased.  One additional benefit with partitioning is that when certain output options are 
selected (i.e., POST files), a single model run results in the creation of extremely large and unwieldy 
output files, which further complicates processing.  By partitioning receptors, the output files also 
decrease in size, thereby making them easier to process. 
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USEPA indicated in a memorandum discussing proprietary versions of AERMOD that such partitioning 
is not considered as a regulatory default option, and that a demonstration must be made of the equivalency 
of any proprietary models with the approved regulatory methods.9  Sunflower has reviewed receptor 
partitioning data that has been provided by other software vendors which indicates that the partitioning of 
receptors into separate models does not affect the concentration estimates or locations, two critical areas 
identified by USEPA.  An example of the demonstration conducted by Bee-Line software has been 
reviewed and is included with this final modeling report.  It indicates a better than 99.99 percent 
correlation for all tests. 


For this modeling demonstration, Sunflower conducted its own equivalency demonstration.  The 
demonstration, performed in May 2010, was conducted on a significant impact area determination model, 
and was conducted for all five years of the meteorological period.  Two scenarios were run and the results 
compared: a partitioned receptor run and a non-partitioned receptor run.  The two models were set up 
identically: all buildings, stacks, emission rates, and fence lines were identical in the two models.  
Additionally, an identical receptor field was used in each model.  The only differences in the two models 
are that in the non-partitioned model, all receptors were placed into one modeling run while in the 
partitioned model, ten receptor partitions were created, each containing approximately 1,957 receptors.  
Table 1 lists the parameters and differences between the two models for the 2004 meteorological period.  
The same methodology was utilized for the other four (2005-2008) meteorological periods. 


Table 1 
Partitioned and Non-Partitioned Modeling Parameters 


Parameter Non-Partitioned Model Partitioned Model A 


Input File Name (DTA) 100429 Holcomb NO2 SIA Non-
Part_2004_NO2.dta 


100429 Holcomb NO2 SIA 
Part_2004_NO2_XX.dta 


Output File Name (LST) 100429 Holcomb NO2 SIA Non-
Part_2004_NO2.LST 


100429 Holcomb NO2 SIA 
Part_2004_NO2_XX.LST 


POST File Name 100429 SIA Non-Part-2004.pos 100429 SIA PartXX-2004.pos 


Sources H2_100, H2AUX, H2GEN, 
H2FIRE, H1FIRE 


H2_100, H2AUX, H2GEN, 
H2FIRE, H1FIRE 


Hours of Day Limits B H2GEN, H2FIRE, H1FIRE H2GEN, H2FIRE, H1FIRE 
Buildings All All 
Fenceline All All 
Ozone File (PVMRM)C 2004 Ozone.txt 2004 Ozone.txt 


Receptors D 19,572 File 01-09: 1,957 
File 10: 1,959 


Notes: 
A. For the partitioned mode, “XX” denoted the model partition number, 01 through 10. 
B. The diesel engines are limited to operating between the hours of 9 AM and 6 PM.  See Section 1.7.1 for further details. 
C. Ozone file for 2004 shown.  A separate file is used for each meteorological year corresponding to data gathered during that 


year. 
D. In the May 2010 modeling submittal, the receptor field comprised 19,572 receptors.  In the models submitted with this 


report, the receptor field included 19,920 receptors due to adjustment to NAD83 coordinate system. 


                                                      


9 “Clarification on Regulatory Status of Proprietary Versions of AERMOD,” Memorandum from Tyler Fox to Regional Office Modeling 
Contacts, December 11, 2007. 
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After all the models were run, the partitioned modeling results were recombined into a single output file, 
and the concentrations at each receptor compared against the concentrations at each receptor that will be 
recorded in the non-partitioned run.  The results of the comparison indicated that all predicted 
concentrations in all years agreed to at least 99.99 percent.  This result demonstrated that the two 
modeling methods were indeed equivalent for this modeling demonstration.  The results of the 
equivalency demonstration were included on the hard drive submitted with the May 2010 compliance 
demonstration and are not included with this submittal. 


1.5.6 Good Engineering Practice Stack Height 
Sources included in a PSD permit application are subject to Good Engineering Practice (GEP) stack 
height requirements outlined in 40 CFR §51.100, 40 CFR §51.118, and KAR 28-19-18a through 18f.  A 
GEP analysis was conducted for the H2 stack.  The procedure is based on USEPA’s Guideline for 
Determination of Good Engineering Practice Stack Height (USEPA 1985), the Stack Height Regulations 
(40 CFR 51), and current Model Clearinghouse guidance.  GEP stack height, for stacks constructed after 
January 12, 1979, is defined as the greater of  


• 65 meters, measured from the base of the stack and 
• Stack Height calculated from the following formula: 


HG = H + 1.5L, 


Where, HG = the GEP Stack Height 
 H = the height of the “nearby” structure 


L = the lesser of the building height or the greatest crosswind distance of the building - 
also known as maximum projected width. 


Only the proposed PC steam generator stack ad the two emergency generator stacks have a design height 
above 65 meters.  For those stacks below 65 meters, the design/actual stack heights were used in the 
model. 


The term “nearby” is defined as a distance up to 5L (L defined above) from the proposed stacks.  As seen 
in Figure 1 there is more than one structure within 5L to the proposed steam generator stack; thus the 
stack height (HG) based on each of these structures was calculated.   
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Figure 1 
H2 Stack and Surrounding Structure Locations 


 


As shown in Table 2, there are several structures “nearby” to each proposed stack that can influence the 
stack height, and this table shows the calculated GEP Stack Heights based upon those structures.  The 
GEP Stack Height for the stack is dependent upon the new steam generator building structures.  The 
calculated GEP Stack Height for the steam generator stack is 202.2 meters (663.4 feet) based on the H2 
Boiler Building.  Therefore, the full physical stack height of 620 feet above grade for the H2 steam 
generator stack is creditable for modeling purposes.  The proposed stack heights for the emergency 
generators, which are well below the 620 foot H2 stack height, are also creditable for modeling purposes. 
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Table 2 
GEP Stack Height Analysis Data 


Structure Height 
(m) 


Width 
(m) 


Length 
(m) 


Projected 
Building 


Width (m) 


Region of 
Influence 


(m) 


Distance to 
Stack (m) 


GEP Stack 
Height (m) 


H1 Boiler 68.58 48.52 50.52 57.73 242.6 164 155.1 
H1 FGD 40.54 61.60 52.18 68.47 202.7 105 101.4 


H1 Baghouse 28.35 50.0 46.43 52.03 141.6 86 70.9 
H2 Boiler 82.30 70.10 56.39 79.94 281.9 192 202.2 


H2 Baghouse 30.48 19.32 38.44 35.94 96.6 70 76.2 
 


1.6 Sources of Emissions 
The sources of NO2 emissions for the Expansion Project include the H2 steam generator, new auxiliary 
boiler, new emergency diesel generator, and new DFP Booster Pump.  These sources and their associated 
stack parameters are described below.  The existing Holcomb 1 NOX sources that are included in the 
compliance modeling are also described below.  Sunflower also intends to replace the existing DFP 
booster pump associated with Holcomb 1, and that new pump was modeled as a new emission unit along 
with the new sources for the Expansion Project. 


1.6.1 H2 Sources 
1.6.1.1 H2 Steam Generator 
As a part of the BACT analysis, the emission limitation rate for NOX was determined to be 
0.05 lb/MMBtu on a 30-day rolling average basis.  However, a review of similar source operating data 
and consultation with design engineers indicated that this 30-day average is too low to account for process 
variability on an hourly basis.  To account for that variability, Sunflower determined that an emission rate 
of 0.20 lb NOX/MMBtu was appropriate to use for the 1-hour NAAQS model.  A full discussion of the 
derivation and determination of this rate has been submitted to KDHE under separate cover. 


Table 3 
Steam Generator Stack Parameters at Modeled Load Levels 


Model 
ID X (m) Y (m) Load 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


NOX 
Emission 


Rate 
(lb/hr) 


NO2/NOX 
Ratio 


H2_100 326,798.44 4,199,760.4 100% 620 23 165 91.1 1740 


0.05 
H2_75 326,798.44 4,199,760.4 75% 620 23 165 68.3 1305 
H2_50 326,798.44 4,199,760.4 50% 620 23 165 45.5 870 
H2_25 326,798.44 4,199,760.4 25% 620 23 165 22.7 435 
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1.6.1.2 H2 Auxiliary Boiler 
As a part of the BACT analysis, the emission limitation for NOX was determined to be 0.036 lb/MMBtu.  
It was determined that this rate is a good estimation of a 1-hour emission rate and was utilized in the 
NAAQS compliance demonstration modeling. 


Table 4 
H2 Auxiliary Boiler Stack Parameters  


Model 
ID X (m) Y (m) 


NOX 
Emission 


Rate 
(lb/hr) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


NO2/NOX 
Ratio 


H2AUX 326,805.6 4,199,740.8 7.2 30 6 299 43.29 0.05 
 


1.6.1.3 H2 Emergency Diesel Generator 
As a part of the BACT analysis, the emission limitation for NOX was determined to be 0.5 g/HP-hr.  It 
was determined that this rate is a good estimation of a 1-hour emission rate and was utilized in the 
NAAQS compliance demonstration modeling. 


Table 5 
H2 Emergency Diesel Generator Stack Parameters  


Model ID X (m) Y (m) 


NOX 
Emission 


Rate 
(lb/hr) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


NO2/NOX 
Ratio 


H2GEN 326710.4 4199729.9 1.88 280 0.94 915 288 0.25 
 


1.6.1.4 H2 DFP Booster Pump 
As a part of the BACT analysis, the emission limitation for NOX was determined to be 3.0 g/HP-hr.  It 
was determined that this rate is a good estimation of a 1-hour emission rate and was utilized in the 
NAAQS compliance demonstration modeling. 


Table 6 
H2 DFP Booster Pump Stack Parameters  


Model ID X (m) Y (m) 


NOX 
Emission 


Rate 
(lb/hr) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue Gas 
Exit 


Velocity 
(ft/sec) 


NO2/NOX 
Ratio 


H2FIRE 326,541.5 4,199,760.2 2.31 40 0.94 1,083 45.79 0.32 
 


1.6.2 H1 Sources 
1.6.2.1 H1 Steam Generator 
The H1 steam generator is not being modified as a part of the Expansion Project.  As such, it was 
included in the NAAQS compliance demonstration modeling and was modeled at the current emission 
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limit allowed under the permit or regulations, which was assumed to be a good estimation of the 1-hour 
emission rate. 


1.6.2.2 H1 Auxiliary Boiler 
The H1 auxiliary boiler is not being modified as a part of the Expansion Project.  As such, it was included 
in the NAAQS compliance demonstration modeling and was modeled at the current emission limit 
allowed under the permit or regulations, which was assumed to be a good estimation of the 1-hour 
emission rate. 


1.6.2.3 H1 Emergency Diesel Generator 
The H1 emergency diesel generator is not being modified as a part of the Expansion Project.  As such, it 
was included in the NAAQS compliance demonstration modeling and was modeled at the current 
emission limit allowed under the permit or regulations, which was assumed to be a good estimation of the 
1-hour emission rate. 


1.6.2.4 H1 Fire Pump 
Preliminary analysis indicated that the existing H1 Fire Pump could potentially cause modeled 
exceedances of the new 1-hour NO2 standard in the vicinity of Holcomb Station.  As the unit is almost 30 
years old, Sunflower elected to replace the unit with a new state-of-the-art diesel fire pump that has 
emission rates significantly lower than those of the existing unit.  As this is a replacement unit, the new 
H1 Fire Pump was included in the NAAQS compliance demonstration modeling as part of the NEW 
source group. 


As this unit will be the same size as the H2 DFP Booster Pump, the emission rate for NOX was 
determined to be 3.0 g/HP-hr, based on the BACT analysis for the H2 DFP Booster Pump.  It was 
determined that this rate is a good estimation of a 1-hour emission rate for the new H1 Fire Pump and was 
utilized in the NAAQS compliance demonstration modeling. 


Table 7 
H1 Sources Stack Parameters  


Emission Unit Model 
ID X (m) Y (m) 


NOX 
Emission 


Rate 
(lb/hr) 


Stack 
Height 


(ft) 


Stack 
Diameter 


(ft) 


Flue Gas 
Exhaust 


Temperature 
(°F) 


Flue 
Gas Exit 
Velocity 
(ft/sec) 


NO2/NOX 
Ratio 


Steam Generator H1 326,638 4,199,981 1,814.5 475 16.33 180 102.2 0.05 
Auxiliary Boiler H1AUX 326,603.6 4,199,777.7 8.09 67.5 4.5 425 13.6 0.05 
Emergency Generator H1GEN 326,660.5 4,199,753.8 19.2 245 0.83 490 174.2 0.20 
New Fire Pump H1FIRE 326,493.2 4,199,766.1 2.31 40 0.94 1,083 45.8 0.32 


 


1.7 Load Analysis 
Modeling runs were conducted at full load and part loads to confirm that operation of the steam generator 
would not result in impacts greater than the NAAQS.  However, while the H2 steam generator can be 
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operated at four different load points (100%, 75%, 50% and 25%) and consequently have different hourly 
emission rates at those different load points, the ancillary equipment are only operated at full capacity.  
For the boiler, these load analyses account for emissions during startup and shutdown operations.  During 
startup, the main boiler is first fired on natural gas until it reaches the appropriate conditions, after which 
a coal fire is established in the steam generator.  The low load conditions (25% and 50%) account for 
these conditions.  Similarly, when the unit is shutting down, the load in the boiler is gradually decreased 
until no fuel is fed to the boiler.  The low load conditions (25% and 50%) also account for these 
conditions. 


As the only emission source that has varying stack parameters is the H2 steam generator and all other 
sources (both Holcomb 1 sources and Holcomb 2 sources) were to be modeled at their respective 
maximum capacities, Sunflower conducted a sensitivity analysis on the H2 steam generator in order to 
avoid modeling multiple scenarios that did not generate any additional NAAQS or PSD Class II 
Increment compliance information.  As demonstrated in the models submitted on August 17, 2010, 
Sunflower first modeled the H2 steam generator by itself to determine which of the four load points 
(100%, 75%, 50% or 25%) yielded the highest ambient impacts.  The results of the analysis indicated that 
when the H2 steam generator was modeled at 100% load, the highest ambient impacts were generated.  
As such, modeling the H2 steam generator at 100% load represents the most conservative modeling 
scenario.  Sunflower therefore ran the compliance model only at the 100% load scenario.  As it was 
demonstrated that compliance can be achieved at this load level, then compliance with the NAAQS can 
be achieved at all load levels, and all modes of operation, including startup and shutdown scenarios.  
Table 5-48 in the August 17, 2010 modeling report shows the results of the load analysis and the 
associated stack parameters for each scenario. 


1.7.1 Hours of Operation Limitation 
While the new diesel sources were modeled at their respective maximum design capacities, the units are 
only normally operated for testing purposes, as their purpose is to operate only in time of emergency.  
Operational and maintenance testing will be conducted on a weekly basis during daylight hours to make 
best utilization of staff and vendor support personnel availability.  Therefore, the model was run with a 
time-of-day limitation on the emissions from the H2 emergency diesel generator and the H1 emergency 
diesel generator with the units only running between the hours of 9 AM and 6 PM.  Therefore, the 
EMISFACT parameter was utilized with the HROFDY flag for both of the above sources indicating that 
the units will only operate in non-emergency mode for no more than 9 hours per day.  Sunflower has 
submitted appropriate permit conditions to KDHE that will ensure that the units are operated in a manner 
consistent with the air model as far as non-emergency operation is concerned. 


1.8 Background Ozone, NOX Ratios, and PVMRM 
As described earlier, the PVMRM algorithm allows the model to take into account background ozone 
concentrations and applies these concentrations to determine the amount of NO converted to NO2.  As the 
majority of NOX emissions from combustion sources are NO, a methodology needed to be established to 
determine the amount of NO that is converted to NO2.  The PVMRM model was utilized to effect this 
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conversion.  Hourly background ozone concentrations were obtained from KDHE which provided data 
from the Cedar Bluff monitoring station located in Trego County.  Hourly readings were available for the 
entire meteorological period (2004-2008) and were formatted to be ready by the AERMOD model.  For 
periods of missing data or where the reading was zero, a default value of 37 parts per billion (ppb) was 
used.  This information, entered into the model using the OZONEVAL keyword, was obtained from 
KDHE as an appropriate background concentration to use for missing data periods. 


The PVMRM algorithm also requires a value to be entered to estimate the amount of NO2 present in the 
stack gases.  As the model emission data input is required to be entered in terms of total NOX, PVMRM 
requires a determination of the fraction of this which is NO2.  Each source of combustion gases can have a 
different ratio of NO2 to NOX, so Sunflower evaluated each source of emissions in the inventory.  The full 
source inventory is provided in Table 10, and KDHE provided a full description of each source from the 
state emissions inventory.  From this data, it was determined that 10 types of sources were present in the 
inventory: 


• Combustion turbines 
• Coal-fired boilers 
• Gas and oil-fired boilers 
• Diesel engines 
• Gasoline engines 
• Natural gas-fired engines 
• Flares 
• Carbon Black production 
• Nitric Acid production 
• Ammonia production 


Sunflower conducted a review of available literature and references to determine an appropriate in-stack 
NO2/NOX ratio for each type of source.  The default value in AERMOD is 10 percent (0.10), and is the 
value that USEPA used in its risk and exposure assessment to support the new 1-hour NO2 NAAQS.10  
The majority of the NO2 sources being modeled are coal combustion sources, natural gas engines, or 
diesel engines.  For the coal combustion sources, the NO2/NOX ratio is approximately 5 percent (AP-42 
Chapter 1.1), which is greater than spot checks performed at the existing H1 unit. 


For gas-fired boilers, a review of literature indicates that 95 percent of the NOX emissions are in the form 
of NO (i.e., 5 percent NO2).11  Likewise for oil-fired boilers, the NO2/NOX ratio is approximately 5 
percent (AP-42 Chapter 1.3).  For natural gas engines, available KDHE guidance assumes that 10 percent 
of the NOX measured is NO2.12  Detailed analyses of diesel engines have shown a 9:1 ratio of NO to NO2 
                                                      


10 EPA Doc. # EPA-452/R-08-008a, “Risk and Exposure Assessment to Support the Review of the NO2 Primary National Ambient Air Quality 
Standard” (Nov. 2008). 
11 Joseph A Rossin and Harvey S Rosenberg.  “New SCR Catalyst for High NOX Reduction on Gas-Fired Combustors.” 
12 Portable Combustion Gas Analyzer Technical Guidance Document - BAR 1998-01 (Revised Jan. 25, 2010). 
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(i.e., 10 percent NO2).13  Other inventory sources include combustion turbines.  For combustion turbines, 
NOX ratios can vary based on turbine design, but has been seen to be in the range of 80 percent NO and 
20 percent NO2.14 


A review of the regulations promulgated by the Texas Commission on Environmental Quality (TCEQ) 
indicates that the agency has set NO2/NOX ratios for turbines and engines that are to be used when 
modeling NO2 NAAQS.15  The Texas regulations indicate that the ratios should be used unless actual test 
data is available for the unit.  This data, taken from Figure 1 in 30 TAC 106.512(6)(A), is shown below in 
Table 8. 


Table 8 
TCEQ Turbine and Engine NOX Ratios 


Device NOX Emission Rate (g/hp-hr) NO2/NOX Ratio 


IC Engine Less than 2.0 0.4 


IC Engine 2.0 through 10.0 ⎟⎟
⎠


⎞
⎜⎜
⎝


⎛
+


Q
5.015.0  


IC Engine Greater than 10.0 0.2 
Turbines -- 0.25 


 Note: Q is the NOX emission rate in g/hp-hr. 


No data could be found on the NO2/NOX ratio for flares, carbon black production, ammonia production, 
or nitric acid production.  In order to be conservative, it was assumed that all NOX emissions from these 
sources were NO2.  This is not only conservative, but also is consistent with Tier 1 of USEPA’s three tier 
approach for NO2 modeling outlined in Appendix W.  After a review of the above sources, it was 
determined that the ratios given in Table 9 should be assigned to the above listed sources. 


Table 9 
Modeled NO2/NOX Ratios 


Emission Source NO2/NOX Ratio Reference 


Combustion Turbines 0.25 30 TAC 106.512(6)(A) 
Coal-Fired Boilers 0.05 AP-42 Section 1.1 
Gas and Oil-Fired Boilers 0.05 Rossin et al / AP-42 Section 1.3 
Diesel Engines Varies 30 TAC 106.512(6)(A) 
Gasoline Engines Varies 30 TAC 106.512(6)(A) 
Natural Gas-Fired Engines 0.10 KDHE Guidance: BAR 1998-01 
Flares 1.0 40 CFR 51 Appendix W 
Carbon Black Production 1.0 40 CFR 51 Appendix W 


                                                      


13 http://www.innovation-america.org/archive.php?articleID=5; see also http://www.scipub.org/fulltext/ajas/ajas45257-263.pdf 
14 Ibid. 
15 Chapter 30 Texas Administrative Code (TAC) 106.512(6)(A) 
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Emission Source NO2/NOX Ratio Reference 


Nitric Acid Production 1.0 40 CFR 51 Appendix W 
Ammonia Production 1.0 40 CFR 51 Appendix W 


 


Table 10 provides the off-site inventory sources provided by KDHE, and also details the source-specific 
NO2/NOX ratio for each source.  In AERMOD, the SO NO2RATIO keyword was used for each source 
with the corresponding ratio. 


Additionally, a value is required to be set for the model to determine the ambient equilibrium 
concentration between NO2 and NOX.  AERMOD has a default setting of 0.90 (90%), but a review of this 
information indicated that this does not correspond with current USEPA practices and modeling 
demonstrations outlined in 40 CFR 51 Appendix W.  Tier 2 (ARM) of the Appendix W three-tier 
approach recommends the use of an empirically derived NO2/NOX ratio of 0.75 (75%) on an annual basis.  
This is also the value USEPA used in its risk and exposure assessment to support the new 1-hour NO2 
NAAQS, and is appropriate or conservative for the modeling for this project.16  As USEPA has 
determined that this is an appropriate factor to use on a long term basis as well as for the determination of 
the new 1-hour NO2 standard, Sunflower determined that it was also appropriate to use for the modeling 
for this project.  As such, the NO2EQUIL keyword was set to 0.75. 


1.9 NO2 Compliance 
For NO2, the 1-hour standard implemented by USEPA in April 2010 is the 98th percentile of the 8th 
highest daily maximum concentration averaged over three years.  Compliance with the standard was 
determined by examining the 24 1-hour impacts on each day, taking the maximum impact recorded, and 
then repeating this process for the remaining 364 days (365 days for a leap year).  In the end, instead of 
8,760 1-hour values at a given receptor, 365 values (366 in a leap year) were determined.  The values 
were then ranked from highest to lowest concentration, and the 8th highest value ascertained.  This process 
was then repeated in each of the five years in the meteorological data set.  Once all years were analyzed in 
this manner, each consecutive three-year block was grouped together, and the concentration at each 
individual receptor averaged over the three year period.17  This final result was the number against which 
compliance with the standard was determined, once background concentrations were included. 


 


                                                      


16 EPA Doc. # EPA-452/R-08-008a, “Risk and Exposure Assessment to Support the Review of the NO2 Primary National Ambient Air Quality 
Standard” (Nov. 2008). 
17 In the case of the modeling demonstration for Holcomb, there were three 3-year blocks analyzed: 2004-2006, 2005-2007, and 2006-2008. 
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2.0 Full Impact Analysis 


2.1 1-hour NO2 NAAQS Modeling 
Significant impact modeling was not conducted, as it was assumed that the significant impact area would 
extend to 50 km.  Based on previous modeling runs, Sunflower requested that all NO2 sources within an 
AOI of 100 km from the Holcomb Station be provided.  KDHE provided a NAAQS inventory for NO2 
sources in Kansas.  As the full 100 km impact area also extended slightly into Colorado, the Colorado 
Department of Health and Environment (CDPHE) was contacted to ascertain whether any sources existed 
within the AOI in Colorado that needed to be included in the NAAQS compliance demonstration.  
CDPHE officials responded and indicated that no sources of NOX were located in the AOI.18  Therefore, 
no Colorado sources were included in the NAAQS compliance model.  The NAAQS sources and their 
respective parameters are provided below in Table 10.  The sources identified by KDHE included H1; 
however, KDHE did not provide stack parameters or emission rates for H1 and requested that Sunflower 
provide that data. 


                                                      


18 Email from Mr. David Thayer of the CDPHE Stationary Source Program to Mr. Ethan Begg on March 26, 2010. 
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Table 10 
NO2 NAAQS Source Parameters 


Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


NOX 
Emission 


Rate 
(lb/hr) 


NO2/ 
NOX 
Ratio 


NOX001 ONEOK Field Services Company, LLC 0550117 330253 4198574 888.88 36.11 692.39 67.53 2.02 20.50 0.10 
NOX002 WTG Hugoton, LP 0550009 327158 4194163 893.44 13.00 800.00 121.70 1.00 5.44 0.10 
NOX003 WTG Hugoton, LP 0550009 327158 4194163 893.44 18.00 950.00 73.10 1.00 3.45 0.10 
NOX004 WTG Hugoton, LP 0550009 327158 4194163 893.44 24.00 998.00 112.30 1.16 39.73 0.10 
NOX005 WTG Hugoton, LP 0550009 327158 4194163 893.44 29.00 998.00 112.30 1.16 6.52 0.10 
NOX006 WTG Hugoton, LP 0550009 327158 4194163 893.44 27.15 509.75 18.25 1.61 0.05 0.05 
NOX007 Merit Energy Company 0550110 321739 4204737 883.66 36.11 692.39 67.53 2.02 0.74 0.10 
NOX008 Merit Energy Company 0550096 323385 4206336 881.22 36.11 692.39 67.53 2.02 0.74 0.10 
NOX009 Merit Energy Company 0550098 323385 4206336 881.22 36.11 692.39 67.53 2.02 3.30 0.10 
NOX010 Merit Energy Company 0550109 320094 4203169 898.7 36.11 692.39 67.53 2.02 0.74 0.10 
NOX011 ONEOK Field Services Company, L.L.C. 0550089 324719 4193417 896.1 36.11 692.39 67.53 2.02 5.86 0.10 
NOX012 Cargill Animal Nutrition 0550003 331400 4206000 871.68 36.66 429.81 20.61 1.85 0.62 0.05 
NOX013 Reeve Agri Energy 0550036 331400 4206000 871.68 36.66 429.81 20.61 1.85 1.64 0.05 
NOX014 Monfort, Inc. D/B/A Conagra Beef Co. 0550044 331400 4206000 871.68 36.66 429.81 20.61 1.85 6.27 0.05 
NOX015 Merit Energy Company 0550095 321775 4206371 881.53 36.11 692.39 67.53 2.02 0.74 0.10 
NOX016 Merit Energy Company 0550101 321775 4206371 881.53 36.11 692.39 67.53 2.02 3.30 0.10 
NOX017 Merit Energy Company 0550104 320129 4204772 885.77 36.11 692.39 67.53 2.02 3.30 0.10 
NOX018 Merit Energy Company 0550108 320129 4204772 885.77 36.11 692.39 67.53 2.02 0.74 0.10 
NOX019 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 124.00 253.00 57.00 10.00 68.43 0.05 
NOX020 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 32.00 985.00 28.80 10.33 224.32 0.25 
NOX021 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 42.00 1,035.00 31.90 17.17 636.25 0.25 
NOX022 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 42.00 1,046.00 32.10 17.17 633.79 0.25 
NOX023 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 60.00 337.00 26.00 5.67 12.76 0.05 
NOX024 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 60.00 410.00 27.00 1.33 1.21 0.05 
NOX025 Sunflower Electric Power Corporation 0550026 333600 4203900 867.15 38.51 617.09 72.93 2.92 22.01 0.20 
NOX026 WTG Hugoton, LP 0550024 320748 4194270 902.23 16.00 800.00 89.70 1.00 17.90 0.10 
NOX027 WTG Hugoton, LP 0550024 320748 4194270 902.23 16.00 800.00 98.20 1.00 34.36 0.10 
NOX028 WTG Hugoton, LP 0550024 320748 4194270 902.23 15.00 957.00 145.00 0.66 7.70 0.10 
NOX029 WTG Hugoton, LP 0550024 320748 4194270 902.23 17.00 800.00 91.90 1.00 34.36 0.10 
NOX030 WTG Hugoton, LP 0550024 320748 4194270 902.23 16.00 800.00 89.90 1.00 33.43 0.10 
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Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


NOX 
Emission 


Rate 
(lb/hr) 


NO2/ 
NOX 
Ratio 


NOX031 WTG Hugoton, LP 0550024 320748 4194270 902.23 21.00 584.00 84.10 0.83 12.16 0.10 
NOX032 WTG Hugoton, LP 0550024 320748 4194270 902.23 21.00 584.00 84.10 0.83 12.16 0.10 
NOX033 WTG Hugoton, LP 0550024 320748 4194270 902.23 21.00 584.00 84.10 0.83 12.16 0.10 
NOX034 WTG Hugoton, LP 0550024 320748 4194270 902.23 27.15 509.75 18.25 1.61 0.11 0.05 
NOX035 ONEOK Field Services Company, L.L.C. 0550080 320748 4194270 902.23 36.11 692.39 67.53 2.02 3.30 0.10 
NOX036 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 43.00 150.00 80.00 3.00 2.94 0.05 
NOX037 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 58.21 436.41 27.61 3.40 21.57 0.05 
NOX038 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 24.51 814.31 53.83 1.09 2.81 0.10 
NOX039 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 36.66 429.81 20.61 1.85 8.63 0.05 
NOX040 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 24.51 814.31 53.83 1.09 2.34 0.10 
NOX041 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 46.04 169.63 49.71 2.33 0.17 0.05 
NOX042 Tyson Fresh Meats, INC. 0550043 322114 4207381 883.79 36.66 429.81 20.61 1.85 0.17 0.05 
NOX043 Merit Energy Company 0550097 318482 4203174 892.89 36.11 692.39 67.53 2.02 3.30 0.10 
NOX044 DCP Midstream, LP 0550120 320760 4206825 883.66 36.11 692.39 67.53 2.02 19.84 0.10 
NOX045 Merit Energy Company 0550102 320164 4206375 884.47 36.11 692.39 67.53 2.02 3.30 0.10 
NOX046 WTG Hugoton, LP 0550122 320781 4207014 884.22 36.11 692.39 67.53 2.02 3.57 0.10 
NOX047 ONEOK Field Services Company, L.L.C. 0550081 320665 4192653 905.42 36.11 692.39 67.53 2.02 4.01 0.10 
NOX048 Merit Energy Company 0550065 328694 4190898 883.39 36.11 692.39 67.53 2.02 4.01 0.10 
NOX049 ONEOK Field Services Company, L.L.C. 0550028 319382 4207165 884.08 36.11 692.39 67.53 2.02 1.98 0.10 
NOX050 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 23.00 590.00 55.02 1.00 13.44 0.10 
NOX051 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 16.00 650.00 55.02 1.00 13.44 0.10 
NOX052 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 16.00 650.00 55.02 1.00 13.44 0.10 
NOX053 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 27.00 590.00 55.02 1.00 13.44 0.10 
NOX054 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 19.00 750.00 53.83 1.00 17.80 0.10 
NOX055 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 33.00 650.00 42.20 2.00 67.21 0.10 
NOX056 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 23.00 710.00 27.00 2.50 79.97 0.10 
NOX057 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 13.00 720.00 36.20 2.16 44.76 0.10 
NOX058 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 13.00 720.00 36.20 2.16 25.54 0.10 
NOX059 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 24.51 814.31 53.83 1.09 7.50 0.10 
NOX060 Kinder Morgan Interstate Gas Trans 0550085 320099 4207857 896.91 36.66 429.81 20.61 1.85 0.11 0.05 
NOX061 ONEOK Field Services Company, LLC 0550124 328472 4190531 890.19 36.11 692.39 67.53 2.02 8.74 0.10 
NOX062 Merit Energy Company 0550092 316896 4203209 892.46 36.11 692.39 67.53 2.02 1.20 0.10 
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Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


NOX 
Emission 


Rate 
(lb/hr) 


NO2/ 
NOX 
Ratio 


NOX063 Merit Energy Company 0550100 316896 4203209 892.46 36.11 692.39 67.53 2.02 3.30 0.10 
NOX064 Merit Energy Company 0550106 326263 4190146 893.65 36.11 692.39 67.53 2.02 1.27 0.10 
NOX065 St. Catherine Hospital 0550125 336771 4203283 858.32 61.43 396.84 23.33 3.19 4.60 0.05 
NOX066 St. Catherine Hospital 0550125 336771 4203283 858.32 26.49 489.93 60.21 1.42 56.33 0.20 
NOX067 ONEOK Field Services Company, L.L.C. 0550074 320596 4191043 904.61 36.11 692.39 67.53 2.02 8.74 0.10 
NOX068 BP America Production Company 0550004 331899 4190849 893.01 36.11 692.39 67.53 2.02 11.23 0.10 
NOX069 Kinder Morgan Interstate Gas Trans 0930012 307937 4199290 905.25 24.51 814.31 53.83 1.09 14.43 0.10 
NOX070 Kinder Morgan Interstate Gas Trans 0930012 307937 4199290 905.25 20.00 729.00 55.02 1.70 91.40 0.10 
NOX071 Kinder Morgan Interstate Gas Trans 0930012 307937 4199290 905.25 16.00 841.00 30.30 3.40 99.46 0.10 
NOX072 Kinder Morgan Interstate Gas Trans 0930012 307937 4199290 905.25 22.00 790.00 64.10 1.58 9.50 0.25 
NOX073 Kinder Morgan Interstate Gas Trans 0930012 307937 4199290 905.25 10.00 790.00 55.02 1.58 33.60 0.10 
NOX074 Regency Gas Services 0930017 308863 4187722 920.56 20.00 750.00 133.50 1.17 25.04 0.10 
NOX075 Regency Gas Services 0930017 308863 4187722 920.56 20.00 750.00 133.50 1.17 25.04 0.10 
NOX076 Regency Gas Services 0930017 308863 4187722 920.56 20.00 750.00 133.50 1.17 25.04 0.10 
NOX077 Regency Gas Services 0930017 308863 4187722 920.56 20.00 750.00 97.60 1.17 25.04 0.10 
NOX078 Regency Gas Services 0930017 308863 4187722 920.56 20.00 750.00 97.60 1.17 25.04 0.10 
NOX079 Regency Gas Services 0937003 298339 4201095 935.78 20.00 750.00 140.00 1.02 27.64 0.10 
NOX080 Regency Gas Services 0937003 298339 4201095 935.78 20.00 750.00 140.00 1.02 27.64 0.10 
NOX081 Regency Gas Services 0937003 298339 4201095 935.78 20.00 750.00 140.00 1.02 27.64 0.10 
NOX082 Regency Gas Services 0937003 298339 4201095 935.78 20.00 750.00 140.00 1.02 27.64 0.10 
NOX083 Regency Gas Services 0937003 298339 4201095 935.78 63.11 758.61 18.94 3.20 0.98 1.00 
NOX084 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX085 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX086 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX087 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 94.90 1.80 30.05 0.10 
NOX088 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 94.90 1.80 30.05 0.10 
NOX089 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 95.00 1.80 30.05 0.10 
NOX090 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX091 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX092 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX093 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX094 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
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Model 
ID Description 


KDHE 
Facility 


ID 
X (m) Y (m) Elevation 


(m)A 


Stack 
Height 


(ft) 


Temperature 
(F) 


Exit 
Velocity 


(ft/s) 


Stack 
Diameter 


(ft) 


NOX 
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Rate 
(lb/hr) 


NO2/ 
NOX 
Ratio 


NOX095 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 60.00 650.00 43.00 1.80 30.05 0.10 
NOX096 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 24.51 814.31 53.83 1.09 44.84 0.10 
NOX097 Colorado Interstate Gas Company 0937055 298339 4201095 935.78 24.51 814.31 53.83 1.09 44.84 0.10 
NOX098 ExxonMobil Production Company 0670046 310174 4176107 928.34 24.00 725.00 82.00 1.33 34.60 0.10 
NOX099 ExxonMobil Production Company 0670046 310174 4176107 928.34 24.00 700.00 103.50 1.33 34.60 0.10 
NOX100 ExxonMobil Production Company 0670046 310174 4176107 928.34 24.00 725.00 81.60 1.33 34.60 0.10 
NOX101 Regency Field Services, LLC 0810004 320600 4170345 929.75 16.00 900.00 92.00 0.81 10.68 0.10 
NOX102 Regency Field Services, LLC 0810004 320600 4170345 929.75 16.00 900.00 92.00 0.81 10.68 0.10 
NOX103 Regency Field Services, LLC 0810004 320600 4170345 929.75 16.00 900.00 92.00 0.81 10.68 0.10 
NOX104 Regency Field Services, LLC 0810004 320600 4170345 929.75 16.00 900.00 92.00 0.81 12.22 0.10 
NOX105 Regency Field Services, LLC 0810004 320600 4170345 929.75 16.00 900.00 92.00 0.81 14.06 0.10 
NOX106 Regency Field Services, LLC 0810004 320600 4170345 929.75 17.00 800.00 95.30 0.83 14.99 0.10 
NOX107 Regency Field Services, LLC 0810004 320600 4170345 929.75 17.00 800.00 95.30 0.83 14.99 0.10 
NOX108 Regency Field Services, LLC 0810004 320600 4170345 929.75 21.00 1,200.00 133.50 1.00 44.35 0.10 
NOX109 Regency Field Services, LLC 0810004 320600 4170345 929.75 21.00 1,200.00 133.50 1.00 44.35 0.10 
NOX110 DCP Midstream, LP 0670025 305389 4174597 941.08 30.00 700.00 160.00 2.00 107.53 0.10 
NOX111 DCP Midstream, LP 0670025 305389 4174597 941.08 30.00 700.00 160.00 2.00 107.53 0.10 
NOX112 DCP Midstream, LP 0670025 305389 4174597 941.08 20.74 552.98 11.50 1.09 0.20 0.05 
NOX113 WTG Hugoton, LP 0930008 299055 4179591 942.62 29.00 800.00 23.40 1.33 7.44 0.10 
NOX114 WTG Hugoton, LP 0930008 299055 4179591 942.62 29.00 800.00 23.40 1.33 7.44 0.10 
NOX115 WTG Hugoton, LP 0930008 299055 4179591 942.62 29.00 800.00 20.60 1.33 7.44 0.10 
NOX116 WTG Hugoton, LP 0930008 299055 4179591 942.62 13.00 800.00 86.00 0.83 10.67 0.10 
NOX117 WTG Hugoton, LP 0930008 299055 4179591 942.62 12.00 800.00 75.20 0.83 13.44 0.10 
NOX118 WTG Hugoton, LP 0930008 299055 4179591 942.62 12.00 800.00 118.90 0.66 13.44 0.10 
NOX119 WTG Hugoton, LP 0930008 299055 4179591 942.62 18.00 800.00 110.90 0.66 9.76 0.10 
NOX120 WTG Hugoton, LP 0930008 299055 4179591 942.62 16.00 957.00 95.20 0.83 10.78 0.10 
NOX121 WTG Hugoton, LP 0930008 299055 4179591 942.62 14.00 800.00 100.10 0.83 13.17 0.10 
NOX122 WTG Hugoton, LP 0930008 299055 4179591 942.62 15.00 800.00 149.60 0.83 19.70 0.10 
NOX123 WTG Hugoton, LP 0930008 299055 4179591 942.62 15.00 800.00 149.60 0.83 19.70 0.10 
NOX124 WTG Hugoton, LP 0930008 299055 4179591 942.62 19.00 800.00 120.20 0.83 3.57 0.10 
NOX125 WTG Hugoton, LP 0930008 299055 4179591 942.62 19.00 800.00 120.20 0.83 3.57 0.10 
NOX126 ExxonMobil Production Company 0670045 300378 4168280 947.78 30.00 700.00 73.50 1.33 34.60 0.10 
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NOX127 ExxonMobil Production Company 0670045 300378 4168280 947.78 28.00 725.00 81.60 1.33 34.60 0.10 
NOX128 ExxonMobil Production Company 0670045 300378 4168280 947.78 28.00 725.00 81.60 1.33 34.60 0.10 
NOX129 BP America Production Company 0810012 333083 4158521 897.23 35.00 650.00 55.02 1.30 48.39 0.10 
NOX130 BP America Production Company 0810012 333083 4158521 897.23 35.00 650.00 55.02 1.30 36.29 0.10 
NOX131 BP America Production Company 0810012 333083 4158521 897.23 35.00 650.00 55.02 1.30 60.48 0.10 
NOX132 BP America Production Company 0810012 333083 4158521 897.23 27.79 743.49 63.07 1.48 57.61 0.10 
NOX133 BP America Production Company 0810012 333083 4158521 897.23 27.79 743.49 63.07 1.48 57.61 0.10 
NOX134 BP America Production Company 0810012 333083 4158521 897.23 26.49 489.93 60.21 1.42 8.42 0.20 
NOX135 BP America Production Company 0810012 333083 4158521 897.23 26.49 489.93 60.21 1.42 7.59 0.20 
NOX136 OXY USA, Inc. 0670048 308909 4160892 930.62 24.00 1,100.00 98.50 1.16 41.52 0.10 
NOX137 OXY USA, Inc. 0670048 308909 4160892 930.62 24.00 1,100.00 99.00 1.16 41.52 0.10 
NOX138 OXY USA, Inc. 0670048 308909 4160892 930.62 24.00 1,100.00 99.00 1.16 41.52 0.10 
NOX139 OXY USA, Inc. 0670048 308909 4160892 930.62 24.51 814.31 53.83 1.09 0.56 0.10 
NOX140 OXY USA, Inc. 0670048 308909 4160892 930.62 24.51 814.31 53.83 1.09 11.90 0.10 
NOX141 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 36.00 730.00 40.00 2.00 64.52 0.10 
NOX142 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 36.00 730.00 40.00 2.00 64.52 0.10 
NOX143 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 36.00 730.00 40.00 2.00 64.52 0.10 
NOX144 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 27.00 850.00 38.00 4.00 10.55 0.25 
NOX145 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 27.00 850.00 38.00 4.00 10.55 0.25 
NOX146 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 27.00 850.00 32.10 4.00 12.24 0.25 
NOX147 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 18.00 850.00 81.70 2.00 2.99 0.25 
NOX148 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 18.00 800.00 81.70 2.00 2.99 0.25 
NOX149 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 18.00 800.00 81.70 2.00 2.99 0.25 
NOX150 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 9.00 350.00 5.10 1.67 0.37 0.05 
NOX151 Southern Star Central Gas Pipeline, Inc. 0670029 311387 4158344 924.98 41.37 424.68 20.94 1.94 0.04 0.05 
NOX152 Southern Star Central Gas Pipeline, Inc. 0670031 311387 4158344 924.98 28.00 725.00 52.00 1.67 38.71 0.10 
NOX153 Southern Star Central Gas Pipeline, Inc. 0670031 311387 4158344 924.98 28.00 750.00 72.00 1.67 53.76 0.10 
NOX154 Southern Star Central Gas Pipeline, Inc. 0670031 311387 4158344 924.98 28.00 750.00 72.00 1.67 53.76 0.10 
NOX155 Southern Star Central Gas Pipeline, Inc. 0670031 311387 4158344 924.98 28.00 750.00 72.00 1.67 53.76 0.10 
NOX156 ExxonMobil Production Company 0670008 306595 4160063 932.74 24.00 650.00 55.02 1.16 29.57 0.10 
NOX157 ExxonMobil Production Company 0670008 306595 4160063 932.74 24.00 650.00 55.02 1.16 53.76 0.10 
NOX158 ExxonMobil Production Company 0670008 306595 4160063 932.74 30.00 675.00 55.02 1.50 29.57 0.10 
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NOX159 ExxonMobil Production Company 0670008 306595 4160063 932.74 30.00 675.00 55.02 1.50 38.71 0.10 
NOX160 ExxonMobil Production Company 0670008 306595 4160063 932.74 30.00 675.00 55.02 2.00 38.71 0.10 
NOX161 ExxonMobil Production Company 0670008 306595 4160063 932.74 30.00 675.00 55.02 2.00 53.76 0.10 
NOX162 ExxonMobil Production Company 0670008 306595 4160063 932.74 30.00 675.00 55.02 2.00 53.76 0.10 
NOX163 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.49 6.48 0.10 
NOX164 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.49 6.48 0.10 
NOX165 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.49 6.48 0.10 
NOX166 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.49 6.48 0.10 
NOX167 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.36 3.43 0.10 
NOX168 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.28 2.06 0.10 
NOX169 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.31 2.62 0.10 
NOX170 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.31 2.62 0.10 
NOX171 ExxonMobil Production Company 0670008 306595 4160063 932.74 20.00 750.00 53.83 0.31 18.74 0.10 
NOX172 BP America Production Company 0930010 281545 4185039 993.59 32.00 650.00 55.02 1.30 60.48 0.10 
NOX173 BP America Production Company 0930010 281545 4185039 993.59 32.00 650.00 55.02 1.30 60.48 0.10 
NOX174 BP America Production Company 0930010 281545 4185039 993.59 32.00 650.00 55.02 1.30 60.48 0.10 
NOX175 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 57.61 0.10 
NOX176 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 49.30 0.10 
NOX177 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 49.30 0.10 
NOX178 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 22.04 0.10 
NOX179 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 22.04 0.10 
NOX180 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 22.04 0.10 
NOX181 BP America Production Company 0930010 281545 4185039 993.59 27.79 743.49 63.07 1.48 22.04 0.10 
NOX182 Columbian Chemicals Company 0670007 306549 4156832 923.39 79.00 280.00 41.00 2.00 5.99 1.00 
NOX183 Columbian Chemicals Company 0670007 306549 4156832 923.39 77.00 320.00 26.00 2.00 5.99 1.00 
NOX184 Columbian Chemicals Company 0670007 306549 4156832 923.39 195.00 450.00 40.00 6.00 123.21 1.00 
NOX185 Columbian Chemicals Company 0670007 306549 4156832 923.39 150.00 400.00 74.00 2.50 123.21 1.00 
NOX186 Columbian Chemicals Company 0670007 306549 4156832 923.39 85.41 381.39 32.69 3.61 9.47 0.05 
NOX187 DCP Midstream, LP 0670026 305613 4154276 922.63 20.00 700.00 120.00 1.30 29.57 0.10 
NOX188 DCP Midstream, LP 0670026 305613 4154276 922.63 20.00 700.00 120.00 1.30 29.57 0.10 
NOX189 DCP Midstream, LP 0670026 305613 4154276 922.63 20.00 700.00 120.00 1.30 29.57 0.10 
NOX190 DCP Midstream, LP 0670026 305613 4154276 922.63 18.00 1,125.00 120.00 1.00 19.87 0.10 
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NOX191 DCP Midstream, LP 0670026 305613 4154276 922.63 18.00 1,300.00 135.00 0.83 14.99 0.10 
NOX192 DCP Midstream, LP 0670026 305613 4154276 922.63 18.00 1,300.00 135.00 0.83 14.99 0.10 
NOX193 DCP Midstream, LP 0670026 305613 4154276 922.63 18.00 1,100.00 120.00 0.83 14.99 0.10 
NOX194 Pioneer Natural Resources USA, Inc. 0670017 312116 4151844 921.38 22.00 1,000.00 128.00 0.83 14.99 0.10 
NOX195 Pioneer Natural Resources USA, Inc. 0670017 312116 4151844 921.38 22.00 1,000.00 128.00 0.83 14.99 0.10 
NOX196 Pioneer Natural Resources USA, Inc. 0670017 312116 4151844 921.38 17.00 1,000.00 49.70 2.00 69.20 0.10 
NOX197 Pioneer Natural Resources USA, Inc. 0670017 312116 4151844 921.38 24.51 814.31 53.83 1.09 16.74 0.10 
NOX198 Pioneer Natural Resources USA, Inc. 0670017 312116 4151844 921.38 24.51 814.31 53.83 1.09 16.74 0.10 
NOX199 BP America Production Company 0670024 281282 4176842 965.1 27.79 743.49 63.07 1.48 22.04 0.10 
NOX200 BP America Production Company 0670024 281282 4176842 965.1 27.79 743.49 63.07 1.48 22.04 0.10 
NOX201 BP America Production Company 0670024 281282 4176842 965.1 27.79 743.49 63.07 1.48 57.61 0.10 
NOX202 BP America Production Company 0670024 281282 4176842 965.1 27.79 743.49 63.07 1.48 22.04 0.10 
NOX203 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,400.00 56.80 3.50 13.84 0.25 
NOX204 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,400.00 56.80 3.50 13.84 0.25 
NOX205 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX206 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX207 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX208 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX209 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX210 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX211 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX212 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX213 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX214 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX215 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 117.00 1.50 11.44 0.10 
NOX216 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 116.90 1.50 11.44 0.10 
NOX217 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 88.30 1.50 0.88 0.10 
NOX218 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 88.30 1.50 0.88 0.10 
NOX219 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 88.20 1.50 8.80 0.10 
NOX220 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 128.00 0.83 2.29 0.10 
NOX221 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 60.00 1,000.00 127.90 0.83 2.29 0.10 
NOX222 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 50.00 1,000.00 157.30 0.83 23.31 0.10 
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NOX223 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 27.15 509.75 18.25 1.61 0.27 0.05 
NOX224 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 27.15 509.75 18.25 1.61 0.27 0.05 
NOX225 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 27.15 509.75 18.25 1.61 0.25 0.05 
NOX226 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 103.03 623.57 21.71 4.61 5.71 1.00 
NOX227 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 24.51 814.31 53.83 1.09 3.32 0.10 
NOX228 Pioneer Natural Resources USA, Inc. 0670049 308100 4147800 907.08 24.51 814.31 53.83 1.09 3.32 0.10 
NOX229 BP America Production Company 0670032 280989 4162335 949.16 32.00 650.00 55.02 1.30 48.39 0.10 
NOX230 BP America Production Company 0670032 280989 4162335 949.16 32.00 650.00 55.02 1.30 53.76 0.10 
NOX231 BP America Production Company 0670032 280989 4162335 949.16 32.00 650.00 55.02 1.30 60.48 0.10 
NOX232 BP America Production Company 0670032 280989 4162335 949.16 32.00 650.00 55.02 1.30 60.48 0.10 
NOX233 BP America Production Company 0670032 280989 4162335 949.16 26.49 489.93 60.21 1.42 5.39 0.20 
NOX234 BP America Production Company 0670032 280989 4162335 949.16 26.49 489.93 60.21 1.42 23.72 0.20 
NOX235 BP America Production Company 0670032 280989 4162335 949.16 28.76 704.59 55.02 1.62 36.29 0.10 
NOX236 BP America Production Company 0670032 280989 4162335 949.16 27.79 743.49 63.07 1.48 57.61 0.10 
NOX237 BP America Production Company 0670032 280989 4162335 949.16 27.79 743.49 63.07 1.48 57.61 0.10 
NOX238 BP America Production Company 0670032 280989 4162335 949.16 27.79 743.49 63.07 1.48 22.04 0.10 
NOX239 BP America Production Company 0670032 280989 4162335 949.16 27.79 743.49 63.07 1.48 22.04 0.10 
NOX240 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 750.00 55.02 1.00 26.88 0.10 
NOX241 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 750.00 55.02 1.00 26.88 0.10 
NOX242 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 750.00 55.02 1.00 26.88 0.10 
NOX243 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 750.00 55.02 1.00 26.88 0.10 
NOX244 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 950.00 53.83 1.00 15.74 0.10 
NOX245 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 950.00 53.83 1.00 15.74 0.10 
NOX246 DCP Midstream, LP 0810015 320719 4140430 863.6 24.00 950.00 53.83 1.00 15.74 0.10 
NOX247 DCP Midstream, LP 0810015 320719 4140430 863.6 15.00 1,304.00 53.83 0.67 14.99 0.10 
NOX248 DCP Midstream, LP 0810015 320719 4140430 863.6 15.00 1,304.00 53.83 0.67 14.99 0.10 
NOX249 DCP Midstream, LP 0810015 320719 4140430 863.6 15.00 1,007.00 53.83 0.67 13.83 0.10 
NOX250 DCP Midstream, LP 0810015 320719 4140430 863.6 12.00 990.00 53.83 0.50 5.30 0.10 
NOX251 DCP Midstream, LP 0810015 320719 4140430 863.6 20.74 552.98 11.50 1.09 0.20 0.05 
NOX252 DCP Midstream, LP 0810015 320719 4140430 863.6 20.74 552.98 11.50 1.09 0.20 0.05 
NOX253 Southern Star Central Gas Pipeline, Inc. 0690011 371890 4160864 844.6 28.00 750.00 71.70 1.67 53.76 0.10 
NOX254 Southern Star Central Gas Pipeline, Inc. 0690011 371890 4160864 844.6 28.00 750.00 71.70 1.67 53.76 0.10 
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NOX255 Southern Star Central Gas Pipeline, Inc. 0690011 371890 4160864 844.6 28.00 750.00 71.70 1.67 53.76 0.10 
NOX256 Southern Star Central Gas Pipeline, Inc. 0690011 371890 4160864 844.6 24.51 814.31 53.83 1.09 2.79 0.10 
NOX257 Southern Star Central Gas Pipeline, Inc. 0690011 371890 4160864 844.6 41.37 424.68 20.94 1.94 0.11 0.05 
NOX258 Kinder Morgan Interstate Gas Trans 1710025 326463 4261798 924.37 44.00 880.00 53.83 1.83 49.66 0.10 
NOX259 Kinder Morgan Interstate Gas Trans 1710025 326463 4261798 924.37 43.00 880.00 53.83 1.83 49.66 0.10 
NOX260 Kinder Morgan Interstate Gas Trans 1710025 326463 4261798 924.37 41.00 450.00 10.60 4.00 17.64 0.10 
NOX261 Kinder Morgan Interstate Gas Trans 1710025 326463 4261798 924.37 41.00 450.00 10.60 4.00 17.64 0.10 
NOX262 Kinder Morgan Interstate Gas Trans 1710025 326463 4261798 924.37 41.00 450.00 10.60 4.00 17.64 0.10 
NOX263 ONEOK Field Services Company, LLC 0670035 292000 4147800 944.53 31.00 880.00 12.60 4.50 241.94 0.10 
NOX264 ONEOK Field Services Company, LLC 0670035 292000 4147800 944.53 31.00 880.00 12.60 4.50 241.94 0.10 
NOX265 ONEOK Field Services Company, LLC 0670035 292000 4147800 944.53 28.76 704.59 55.02 1.62 36.29 0.10 
NOX266 ONEOK Field Services Company, LLC 0670035 292000 4147800 944.53 28.76 704.59 55.02 1.62 36.29 0.10 
NOX267 BP America Production Company 0670030 282898 4147063 957.27 32.00 650.00 55.02 1.30 60.48 0.10 
NOX268 BP America Production Company 0670030 282898 4147063 957.27 32.00 650.00 55.02 1.30 60.48 0.10 
NOX269 BP America Production Company 0670030 282898 4147063 957.27 27.79 743.49 63.07 1.48 22.04 0.10 
NOX270 BP America Production Company 0670030 282898 4147063 957.27 18.95 391.93 32.79 0.83 4.84 0.20 
NOX271 BP America Production Company 0670030 282898 4147063 957.27 27.79 743.49 63.07 1.48 22.04 0.10 
NOX272 Northern Natural Gas Company 1750046 335180 4128840 873.5 22.00 700.00 49.60 1.66 52.58 0.10 
NOX273 Northern Natural Gas Company 1750046 335180 4128840 873.5 22.00 700.00 50.10 1.66 52.58 0.10 
NOX274 Northern Natural Gas Company 1750046 335180 4128840 873.5 28.76 704.59 55.02 1.62 55.65 0.10 
NOX275 Northern Natural Gas Company 1750046 335180 4128840 873.5 28.76 704.59 55.02 1.62 55.65 0.10 
NOX276 Northern Natural Gas Company 1750046 335180 4128840 873.5 28.76 704.59 55.02 1.62 55.65 0.10 
NOX277 Northern Natural Gas Company 1750046 335180 4128840 873.5 28.76 704.59 55.02 1.62 55.65 0.10 
NOX278 Northern Natural Gas Company 1750046 335180 4128840 873.5 25.00 700.00 84.70 1.16 8.82 0.10 
NOX279 Northern Natural Gas Company 1750046 335180 4128840 873.5 25.00 700.00 86.20 1.16 8.82 0.10 
NOX280 Northern Natural Gas Company 1750046 335180 4128840 873.5 25.00 700.00 84.10 1.16 8.82 0.10 
NOX281 Northern Natural Gas Company 1750046 335180 4128840 873.5 54.00 700.00 83.80 3.00 16.59 0.25 
NOX282 Northern Natural Gas Company 1750046 335180 4128840 873.5 54.00 700.00 83.60 3.00 16.59 0.25 
NOX283 Northern Natural Gas Company 1750046 335180 4128840 873.5 13.00 700.00 47.00 0.71 4.84 0.10 
NOX284 Northern Natural Gas Company 1750046 335180 4128840 873.5 13.00 700.00 47.00 0.71 4.97 0.10 
NOX285 Northern Natural Gas Company 1750046 335180 4128840 873.5 13.00 700.00 69.80 0.71 7.65 0.10 
NOX286 Northern Natural Gas Company 1750046 335180 4128840 873.5 13.00 700.00 65.00 0.71 7.12 0.10 
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NOX287 Northern Natural Gas Company 1750046 335180 4128840 873.5 13.00 700.00 65.00 0.71 12.93 0.10 
NOX288 Northern Natural Gas Company 1750046 335180 4128840 873.5 27.15 509.75 18.25 1.61 0.20 0.05 
NOX289 WTG Hugoton, LP 1750116 335180 4128840 873.5 24.00 700.00 36.70 2.00 55.65 0.10 
NOX290 WTG Hugoton, LP 1750116 335180 4128840 873.5 24.00 700.00 36.70 2.00 55.65 0.10 
NOX291 WTG Hugoton, LP 1750116 335180 4128840 873.5 24.00 700.00 36.70 2.00 55.65 0.10 
NOX292 WTG Hugoton, LP 1750116 335180 4128840 873.5 24.00 700.00 36.70 2.00 55.65 0.10 
NOX293 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 30.90 1.83 23.13 0.10 
NOX294 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.20 1.83 23.13 0.10 
NOX295 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.20 1.83 23.13 0.10 
NOX296 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.20 1.83 23.13 0.10 
NOX297 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX298 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX299 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX300 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX301 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX302 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX303 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 765.00 31.80 1.83 23.13 0.10 
NOX304 WTG Hugoton, LP 1890008 307729 4119753 911.73 22.00 850.00 55.60 1.50 2.93 0.25 
NOX305 WTG Hugoton, LP 1890008 307729 4119753 911.73 22.00 850.00 55.60 1.50 2.93 0.25 
NOX306 WTG Hugoton, LP 1890008 307729 4119753 911.73 22.00 850.00 55.60 1.50 2.93 0.25 
NOX307 WTG Hugoton, LP 1890008 307729 4119753 911.73 29.00 650.00 45.80 1.66 48.39 0.10 
NOX308 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 650.00 31.60 2.00 48.39 0.10 
NOX309 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.00 650.00 31.60 2.00 48.39 0.10 
NOX310 WTG Hugoton, LP 1890008 307729 4119753 911.73 21.00 500.00 83.00 1.00 37.54 0.10 
NOX311 WTG Hugoton, LP 1890008 307729 4119753 911.73 21.00 500.00 83.00 1.00 37.54 0.10 
NOX312 WTG Hugoton, LP 1890008 307729 4119753 911.73 21.00 500.00 83.00 1.00 37.54 0.10 
NOX313 WTG Hugoton, LP 1890008 307729 4119753 911.73 14.00 500.00 66.50 0.66 7.65 0.10 
NOX314 WTG Hugoton, LP 1890008 307729 4119753 911.73 14.00 500.00 66.50 0.66 7.65 0.10 
NOX315 WTG Hugoton, LP 1890008 307729 4119753 911.73 14.00 500.00 66.50 0.66 7.65 0.10 
NOX316 WTG Hugoton, LP 1890008 307729 4119753 911.73 13.00 800.00 79.50 0.66 7.03 0.10 
NOX317 WTG Hugoton, LP 1890008 307729 4119753 911.73 13.00 800.00 79.50 0.66 7.03 0.10 
NOX318 WTG Hugoton, LP 1890008 307729 4119753 911.73 20.74 552.98 11.50 1.09 0.76 0.05 
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NOX319 WTG Hugoton, LP 1890008 307729 4119753 911.73 27.15 509.75 18.25 1.61 0.02 0.05 
NOX320 Mid-Kansas Electric Company LLC - Cimarr 1750001 343489 4113766 788.12 93.00 955.00 54.50 8.00 68.92 0.05 
NOX321 Mid-Kansas Electric Company LLC - Cimarr 1750001 343489 4113766 788.12 53.00 750.00 200.00 8.87 176.00 0.25 
NOX322 Mid-Kansas Electric Company LLC - Cimarr 1750001 343489 4113766 788.12 74.00 350.00 35.00 3.87 7.84 0.05 
NOX323 Mid-Kansas Electric Company LLC - Cimarr 1750001 343489 4113766 788.12 13.00 429.00 63.10 0.33 11.22 0.20 
NOX324 Mid-Kansas Electric Company LLC - Cimarr 1750001 343489 4113766 788.12 8.00 840.00 168.40 0.42 4.44 0.24 
NOX325 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 27.00 760.00 37.50 2.00 64.52 0.10 
NOX326 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 27.00 760.00 37.50 2.00 64.52 0.10 
NOX327 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 27.00 770.00 60.00 2.00 64.52 0.10 
NOX328 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 37.00 770.00 38.40 2.50 91.40 0.10 
NOX329 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 37.00 770.00 38.40 2.50 91.40 0.10 
NOX330 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 22.00 650.00 85.00 2.00 21.51 0.10 
NOX331 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 22.00 685.00 20.00 2.00 21.51 0.10 
NOX332 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 22.00 685.00 20.00 2.00 26.88 0.10 
NOX333 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 22.00 720.00 25.00 2.00 26.88 0.10 
NOX334 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 22.00 720.00 25.00 2.00 26.88 0.10 
NOX335 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 50.00 920.00 66.00 6.30 27.98 0.25 
NOX336 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 50.00 920.00 66.00 6.30 10.94 Note B 
NOX337 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 50.00 920.00 66.00 6.30 27.98 0.25 
NOX338 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 50.00 920.00 66.00 6.30 10.94 Note B 
NOX339 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 31.00 700.00 147.70 0.67 22.04 0.10 
NOX340 Panhandle Eastern Pipe Line Company 1750021 344522 4112510 774.19 31.00 700.00 147.70 0.67 22.04 0.10 
NOX341 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 32.00 660.00 55.02 0.83 29.57 0.10 
NOX342 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 32.00 660.00 55.02 0.83 29.57 0.10 
NOX343 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 32.00 660.00 55.02 0.83 29.57 0.10 
NOX344 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX345 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX346 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX347 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX348 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX349 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
NOX350 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 35.00 660.00 55.02 0.83 29.57 0.10 
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NOX351 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 45.00 660.00 63.07 2.00 138.40 0.10 
NOX352 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 45.00 660.00 63.07 2.00 138.40 0.10 
NOX353 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 45.00 660.00 63.07 2.00 138.40 0.10 
NOX354 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 45.00 660.00 55.02 3.00 205.65 0.10 
NOX355 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 20.00 1,100.00 53.83 0.50 9.37 0.10 
NOX356 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 20.00 1,100.00 53.83 0.50 9.37 0.10 
NOX357 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 12.00 1,100.00 18.25 0.50 28.89 0.20 
NOX358 Anadarko Gathering Company LLC 1890015 293191 4115298 947.66 20.00 1,000.00 18.25 1.00 0.11 0.05 
NOX359 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 139.00 300.00 26.30 11.00 185.63 1.00 
NOX360 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 50.00 420.00 158.00 2.42 27.56 1.00 
NOX361 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 26.49 489.93 60.21 1.42 0.06 0.20 
NOX362 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 18.95 391.93 32.79 0.83 0.11 0.20 
NOX363 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 58.21 436.41 27.61 3.40 3.24 0.05 
NOX364 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 43.48 736.75 43.52 3.54 1.15 1.00 
NOX365 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 43.48 736.75 43.52 3.54 2.80 1.00 
NOX366 Koch Nitrogen Company, LLC 0570003 418117 4181291 775.37 58.21 436.41 27.61 3.40 3.24 0.05 
NOX367 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX368 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX369 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX370 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX371 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX372 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 42.00 805.00 63.07 1.33 91.69 0.10 
NOX373 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 14.00 1,100.00 53.83 0.50 4.11 0.10 
NOX374 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 16.00 1,100.00 60.21 0.83 29.57 0.20 
NOX375 Anadarko Gathering Company LLC 1890051 275641 4120558 980.03 27.15 509.75 18.25 1.61 0.20 0.05 
NOX376 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 40.00 100.00 0.50 3.30 87.10 0.10 
NOX377 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 40.00 100.00 0.50 3.30 87.10 0.10 
NOX378 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 40.00 100.00 0.50 3.30 87.10 0.10 
NOX379 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 40.00 100.00 0.50 3.30 87.10 0.10 
NOX380 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 40.00 100.00 0.50 3.30 87.10 0.10 
NOX381 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 1.10 0.05 
NOX382 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 1.10 0.05 
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NOX383 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 1.10 0.05 
NOX384 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 1.10 0.05 
NOX385 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 24.51 814.31 53.83 1.09 18.74 0.10 
NOX386 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 0.10 0.05 
NOX387 Panhandle Eastern Pipe Line Company 1190025 379932 4118337 769.03 27.15 509.75 18.25 1.61 0.20 0.05 


Notes: 
A. Elevations were not provided by KDHE.  All elevations determined using NEDS and AERMAP. 
B. Sources NOX336 and NOX338 were determined to be duplicates of sources NOX335 and NOX337, respectively.  KDHE recommended sources to be removed from the inventory 


in an email from Ms. Mary Mahaffey of KDHE to Mr. Ethan Begg on May 20, 2010. 
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2.1.1 1-hour NO2 NAAQS Compliance Demonstration 
The 385 sources19 listed in Table 10 were added into the NO2 model along with the existing H1 sources 
and the 19,920 receptors.  In order to allow the model to run faster, the receptors were partitioned into 40 
different runs and then recombined once the different models were created.  All files contained the same 
sources but contained a fraction of the receptors.  In each respective model, the sources were combined 
into two different source groups.  The new sources associated with the Expansion Project (i.e., Holcomb 2 
along with the new H1 fire pump) were combined into the NEW group, while all sources, including those 
associated with Holcomb 2, were combined together into the ALL group.  In order to evaluate the NO2 
impact, a POST file was created for each source group.  The source groups that were created for the 
NAAQS modeling analysis are listed in Table 11. 


Table 11 
NO2 NAAQS Modeling Source Groups 


Group ID Sources Included 


ALL NOX001 – NOX387, H1, H1AUX, H1GEN, 
H2_100, H2AUX, H2FIRE, H2GEN, H1FIRE 


NEW H2_100, H2AUX, H2FIRE, H2GEN, H1FIRE 
 


As noted above, once the POST files were generated, the post-processor was utilized to analyze each day 
and determine the highest concentration for each day at each receptor.  This was done by analyzing the 
ALL source group POST files.  As each of the five modeled meteorological years was partitioned into 
40 different receptor groups, 40 POST files were generated for each year.  The post-processor was 
utilized to analyze each receptor partition POST file in each year.20  The 40 post-processor outputs in each 
meteorological year were then recombined into a single file, with the data contained in each file being the 
8th highest daily 1-hour maximum concentration at each receptor.  An example of the input POST file 
names, the output post-processor file names, and the combined post-processed file are described in Table 
12, below. 


Table 12 
POST File and Processing Nomenclature 


POST File Name A,B Post-Processed File Name Combined Post-Processed File Name 


100731 NO2 NAAQS 
AllXX-2004.pos 


100731 NO2 NAAQS 
ALLXX-2004.GRF 100731 NO2 All-2004 GRF.txt 


Notes: 
A. In each modeled year, “XX” denoted the model partition number, 01 through 40. 
B. Example shown for 2004 only.  The 2004 is replaced by the appropriate modeled year (i.e., 2005, 2006, 2007, 2008). 


                                                      


19 Sources NOX336 and NOX338 were determined to be duplicates of sources NOX335 and NOX337, respectively.  KDHE recommended 
sources to be removed from the inventory in an email from Ms. Mary Mahaffey of KDHE to Mr. Ethan Begg on May 20, 2010. 
20 Because USEPA’s post-processor has not yet been released for use, BEE-Line Software’s commercially available post-processor was utilized 
for this modeling demonstration.  The post-processor outputs a file with the extension *.GRF. 
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Once the post-processor calculated the 8th highest daily high at each receptor in each year, the three 3-year 
averages were calculated: 2004-2006, 2005-2007, and 2006-2008.  This was done by adding the 
concentration at each receptor calculated in each year of the compliance period and then dividing by 
three.  An example is provided in Table 13.  


Table 13 
Averaging Period Example Calculation 


Receptor 
Coordinate (X,Y) 


Concentration (µg/m3) 


2004 2005 2006 2004-2006 Average 


338,000 
4,244,000 63.74 65.12 72.61 60.33 


 


After each average was calculated, a background concentration of 49 µg/m3 was added to the total 
concentration to arrive at the final concentration for comparison to the NAAQS.21  The final analysis 
indicated that there were exceedances of the NAAQS in each of the three 3-year compliance periods.  A 
summary of the highest modeled concentration in each of the three averaging periods is listed in Table 14.  
A summary of the number of modeled exceedances of the NAAQS in each of the three averaging periods 
is listed in Table 15.  A spreadsheet containing all modeled exceedances of the NAAQS is included on the 
accompanying hard drive. 


Table 14 
NO2 1-hour NAAQS Compliance Modeling Demonstration Results 


Compliance 
Period X (m) Y (m) 


Averaged 
Concentration 


(µg/m3) 


Background 
Concentration 


(µg/m3) 


Total 
Concentration 


(µg/m3) 


NAAQS 
(µg/m3) 


2004-2006 292,000 4,148,000 431.8 49.0 480.8 
189 2005-2007 292,000 4,148,000 426.2 49.0 475.2 


2006-2008 292,000 4,148,000 437.8 49.0 486.8 
 


Table 15 
Modeled NAAQS Exceedance Summary 


Compliance Period Number of Receptors with 
Modeled Exceedances 


2004-2006 3,648 
2005-2007 4,176 
2006-2008 4,852 


 


                                                      


21 Background concentration provided in an email from Ms. Mindy Bowman of KDHE to Mr. Ethan Begg on April 15, 2010.  Data is from 
KDHE’s Peck monitor for the 2005-2009 meteorological period. 
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As indicated in Table 15, over 3,000 exceedances of the 189 µg/m3 1-hour NO2 NAAQS were modeled in 
each of the three compliance periods.  A secondary analysis was needed to determine the contribution 
from the new sources proposed to be installed for the Expansion Project and demonstrate that they did not 
have a 3-year average concentration at any of these receptors in excess of the 7.5 µg/m3 SIL.  This was 
done by examining the impacts of the NEW source group at each of the receptors in Table 15 whose total 
concentration including background exceeded 189 µg/m3.  In order to perform this comparison, a 
temporal and spatial analysis was required.  For the sake of simplicity, the following example is for one 
receptor that was analyzed in the 2004-2006 compliance period.  However, the same analysis was 
conducted on each receptor listed in Table 15 for which the modeled concentration exceeded the 
189 µg/m3 NAAQS in each of the three compliance periods. 


For a given receptor, three hours (one hour in each year) needed to be examined.  Each concentration is 
actually a specific 1-hour concentration on a specific day in that year.  The first step was to determine the 
exact hour in each year that the high 8th high concentration was recorded.  These data were available in 
the post-processed output files, and an example is shown in Table 16, below. 


Table 16 
Temporal Receptor Concentration Determination 


Receptor Year Month Day Hour Concentration 
(µg/m3) A 


274,000 
4,156,000 


2004 12 4 20 152.96 
2005 1 29 24 148.17 
2006 11 25 1 119.88 


2004-2006 Average NA NA NA 140.33 
Notes: 


A. Concentration is for the ALL source group and does not include the 49 µg/m3 background. 
 


Once the specific temporal information for each exceeding receptor was determined, the POST file output 
for the NEW source group was examined.  These data contained the concentration of NO2 due to the new 
Expansion Project sources for each hour of each year at each receptor.  In order to demonstrate 
compliance, the contribution of the NEW source group had to be determined, and to perform this analysis, 
databases were created.  As each meteorological year was partitioned into 40 modeling runs with unique 
receptors, 40 POST files for the NEW source group were generated for each modeling year for a total of 
200 POST files. 


The next step in the analysis was to determine which receptors in each of the three compliance periods 
were located in which of the 40 partitions.  For the receptor identified above, it was determined that it had 
been modeled in partition 1.  The partition 1 POST files for NEW source group for the 2004, 2005, and 
2006 meteorological periods were then imported into databases created for this project, and the 
contribution from the NEW source group at each of the temporal periods identified in Table 16 were 
determined, as shown in Table 17 below. 
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Table 17 
NEW Source Group Contribution Analysis 


Receptor Year Month Day Hour Concentration 
(µg/m3) A 


274,000 
4,156,000 


2004 12 4 20 0.394 
2005 1 29 24 0.081 
2006 11 25 1 0.001 


2004-2006 Average NA NA NA 0.158 
Notes: 


A. Concentration is for the NEW source group only. 
 


The results of this analysis demonstrate that the contribution of the new sources at Holcomb Station at 
this receptor and in this averaging period did not contribute a significant amount to this modeled 
exceedance, and no further analysis was required. 


This analysis was repeated for each receptor identified in Table 15 that had a modeled exceedance of the 
NAAQS.  The results of the analyses indicate that at all modeled NAAQS exceedances, the new sources 
at Holcomb Station all have impacts less than the SIL and therefore do not cause or contribute to the 
modeled exceedance.  All databases, POST files, and compliance calculation spreadsheets are included on 
the hard drive accompanying this report.  The databases which match up the specific receptors to each 
temporal event are located in \\Sunflower\NAAQS\NO2\Databases.  The database that determines the 
contribution from the NEW source group in each compliance period, the spreadsheets containing the post-
processor output for all modeled receptors, and the spreadsheets showing the contribution of the NEW 
source group to each of the modeled NAAQS exceedances are located in 
\\Sunflower\NAAQS\NO2\Databases. 
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3.0 Conclusions 


The results of the modeling analysis establish that at no time and at no receptor do the emissions from the 
H2 steam generator and associated equipment cause or contribute to an exceedance of the NO2 1-hour 
NAAQS.  All modeling results are included with this application on an external hard drive.  This satisfies 
the air dispersion modeling requirements for the PSD construction permit application and demonstrates 
compliance with all applicable standards. 








PPAARRTT  66..00  
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1.0 Ambient Air Monitoring Summary 


In accordance w ith the r equirements o f K.A.R. 28 -19-350, PSD pe rmit a pplicants m ust c onduct a n 
analysis of am bient i mpacts a ssociated with the pr oposed new sour ce or modification.  A nalysis i s 
conducted for those pollutants that exceed the significant net increase defined by K.A.R. 28-19-300.  As 
identified i n Part 5.0 of  t his application, Sunflower has c onducted a n ambient i mpact analysis for the 
following pollutants: NOX, CO, SO2, PM10, and PM2.5


Table 6-1


.  As part of the analysis, air dispersion modeling 
was con ducted.  Per KDHE air quality modeling pr ocedures a nd t he USEPA N ew S ource R eview 
Workshop Manual (Draft October 1990), any criteria pollutant with significant impact modeling resulting 
in predicted concentrations above the monitoring de minimis concentrations may require pre-construction 
monitoring.  Pre-construction monitoring is conducted to define background levels of the specific 
pollutants for inclusion in the National Ambient Air Quality Standards (NAAQS) modeling task, which is 
performed to assess the impacts of the proposed new installation on the existing ambient air quality.  I n 
the absence o f available monitoring da ta f rom an established representative monitoring system, a si te-
specific air monitoring network may be  required for applicable pollutants.  As shown in , pre-
construction m onitoring may be  required f or P M10 and SO2.  In a ddition, w hile t here i s no s pecific 
monitoring threshold for PM2.5, it is possible that monitoring could be undertaken for PM2.5


Table 6-1 
Pre-Construction Monitoring Thresholds 


 as well. 


Pollutant Maximum Predicted 
Concentration (μg/m3) A 


PSD Monitoring De 
Minimis Levels (μg/m3) B 


PM 13.87 10 10 
SO 15.19 2 13 


PM 5.17 2.5 2.3 - 10 C 
Notes: 
A. Concentrations are for the Expansion Project only. 
B. 24-hour average 
C. Proposed PM2.5


KDHE currently operates PM


 Significant Monitoring Concentrations (SMCs) - September 21, 2007 Federal Register 
(72 FR 54111) 


10 monitors in Dodge City, Ford County, Kansas, which is located 54 miles 
east of the proposed location (see Figure J-2).  KDHE also operates an SO2 and PM2.5 monitoring station 
at the Cedar Bluff Reservoir, located in Trego County, Kansas, approximately 80 m iles northeast of the 
project l ocation.  Per S ection 2.4 o f t he USEPA Ambient Monitoring G uidelines f or P revention o f 
Significant D eterioration, t he i tems t o be  c onsidered i n de termining w hether m onitoring da ta are 
representative are:  th e monitor location; quality of data; and timeliness of the data.  All of  the stations 
supply high qua lity a nd c urrent da ta.  W hile t hey a re not  i n the d irect v icinity of  the  p roject, western 
Kansas does not have a large amount of industrial activity.  While a monitoring location could be located 
in t he v icinity of  H olcomb S tation, it is que stionable w hether a ny us eful information c ould be  g ained 
from such a monitor.  The modeling results show that the monitoring de minimis levels for the 24-hour 
averaging period for PM10 and PM2.5 may be exceeded at or very near the property boundary.  The results 
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of the analysis show that the impacts of PM10 and PM2.5 above the monitoring de minimis level are due to 
fugitive em issions ( i.e., haul r oads a nd storage p ile act ivity) and not be cause of s team g enerator 
emissions.  Ambient air monitors would be of little use because the emissions have the greatest impacts 
on w indy da ys, du ring w hich o ff-site i mpacts ( unpaved c ountry r oads, w ind e rosion from f ields, e tc.)  
also w ill be  significant.  An a mbient a ir m onitor would no t e stablish w hether e missions from H 2 
significantly contributed to the ambient concentration. Therefore, Sunflower requests that no ambient air 
monitoring be required for PM10 or for PM2.5


The SO


. 


2 impacts which exceed the monitoring significance threshold are all in the immediate vicinity of 
Holcomb S tation.  T he on ly s ignificant s ource of  S O2 emissions i n the ar ea is t he exi sting H 1.  T he 
nearest S O2 sources t o Holcomb S tation are a t least 5 km f rom t he s ite, and with the scarcity of  S O2 
sources in western Kansas, it is doubtful that an ambient air monitor located in the vicinity of Holcomb 
Station would detect concentrations much greater than those recorded at the Cedar Bluff Reservoir, which 
also is located in an area with few SO2 sources in the v icinity.  Sunflower believes that there is little 
practical information o r k nowledge t hat c an b e g ained by ins talling a n ambient S O2 monitor, a nd 
therefore requests that no ambient air monitoring be required for SO2


Pollutant m onitoring da ta i s us ed to de termine t he a mbient ba ckground c oncentrations a t a  facility 
location.  Background data are required to be added to modeled project impacts to compare with ambient 
standards, and also are used to describe of the general air quality of the region around Holcomb Station.  
For SO


. 


2 and P M10, the m ost recent 3 years of U SEPA da ta are us ed to determine t he r epresentative 
background concentration for the Holcomb Station surroundings.  For PM2.5, KDHE supplied the 24-hour 
and annual background concentrations (based upon 2004 through 2008 data) at the Cedar Bluff monitor 
as representative of t he Holcomb Station surroundings.  T hese background data are shown in Table 6-2.  
While KDHE continues to monitor PM10 at the Cedar Bluff location, the report of that data after 2006 is 
unavailable through USEPA. 
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Table 6-2 
Proposed Pollutant Background Concentrations (in µg/m3) 


Pollutant A,D Averaging 
Period 


Station 
Location 


Dist. 
(mi) 


2006 2007 2008 Ambient 
Standard 


SO


3-Hour 


2 


Cedar Bluff B 80 7.9 13.0 7.9 A 1300 


24-Hour Cedar Bluff B 80 5.2 7.9 7.9 365  A 


Annual Cedar Bluff 80 2.6 5.2 2.6  A 80 


Pollutant Averaging 
Period 


Station 
Location 


Dist. 
(mi) 


2004 2005 2006 Ambient 
Standard 


PM
24-Hour 


10 
Dodge City B 50 35 57 85 150  A 


Annual Dodge City 50 19 19 26 50  A 


Pollutant Averaging 
Period 


Station 
Location 


Dist. 
(mi) 


2004-2008 Ambient 
Standard 


PM2.5 
24-Hour 


C 
Cedar Bluff 80 18 35 A 


Annual Cedar Bluff 80 8 15 A 


Notes: 
A. Indicates maximum background value 
B. PM10 and SO2
C. PM


 short-term background concentrations are maximum concentrations for the year listed 
2.5


D. All data save for PM
 short-term and annual concentrations were supplied by KDHE for the years 2004-2008 


2.5


1.1 Ozone 


 from USEPA’s AIRSData Database 


While t he E xpansion Project s ources w ill not be  p rimary e mitters o f ozone, the f acility w ill e mit two 
ozone pr ecursors:  V OC and N OX


A qualitative ozone ambient impact analysis was conducted for the Expansion Project which followed a 
methodology s ubmitted by  E astern Kentucky P ower C orporation ( EKPC) in O ctober 2009 , c onsistent 
with guidance from EPA Region 4. 


.  T hese pr ecursor em issions ca n (under spe cific meteorological 
conditions) contribute to ground level ozone as a result of photochemical reactions.  U SEPA has yet to 
approve an ozone model for s ingle source a pplications o r p rovide specific guidance f or completing a n 
ambient i mpact ana lysis f or oz one unde r t he P SD program.  USEPA how ever doe s r ecommend a  
qualitative analysis to ensure that additional emissions of ozone precursors will not likely contribute to an 
exceedance of the 8-hour ozone standard (0.075 ppm) at any monitored location. 


1


                                                      


1  Letter from Jerry Purvis (East Kentucky Power Cooperative) to Taimur Shaikh (Kentucky Energy and Environment Cabinet, Department for 
Environmental Protection, Division for Air Quality), dated October 22, 2009. 
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The Expansion Project emissions of NOX and VOC are dominated by the H2 steam generator.  Therefore, 
the a nalysis w as r estricted t o the steam g enerator.  The am bient oz one i mpacts f rom t he H 2 steam 
generator were based upon the proposed emission rates of 0.05 lb/MMBtu for NOX and 0.003 lb/MMBtu 
for VOC.  B ased on a maximum heat input rate of 8,700 MMBtu/hr, this equates to 435 lb/hr NOX


The nearest potentially impacted ozone monitoring location to the Expansion Project is USEPA’s Trego 
County, K ansas monitor a t C edar B luff R eservoir ( 141 km t o t he NE of  Holcomb S tation), located a t 
38.770278 de grees North l atitude, 99.763611 de grees W est l ongitude.  This i s the on ly ozone monitor 
located within 300 km of t he facility.  Data collected at  the monitor for years 2007 through 2009 show 
that the 3-year average of 4


 and 
26.1 lb/hr of VOC.  It was assumed that the steam generator will be operating 24 hour s/day to establish 
the tons/day emission rates required for the qualitative analysis. 


th


The nearest ozone nonattainment area to the Expansion Project encompasses all or parts of six counties 
near D enver, C olorado.  The ne arest e dge o f this area ( the e astern e dge of  A rapahoe C ounty) lies 
approximately 300 km to the west-northwest of Holcomb Station.  Recently, CAMx ozone SIP modeling 
was cond ucted


 maximum concentrations is 0.066 ppm. 


2 for this nonattainment a rea, including m odeling s ensitivity s tudies s howing ppb  
reductions in ozone c oncentration for qua ntities ( in uni ts of ton per da y [ tpd]) of  N OX and V OC 
emissions r educed.  I t i s a ssumed t hat N OX and VOC e missions a ffect oz one to a s imilar de gree 
throughout t he w estern pl ains r egion of  e astern C olorado a nd w estern Kansas, such t hat t hese f actors 
(0.097 ppb/tpd for NOX and 0.017 ppb/tpd for VOC) adequately describe the potential increase in 8-hour 
ozone f rom the  E xpansion Project.  Using these factors, the maximum pot ential increase due t o NOX 
from the Expansion Project is 0.507 ppb, and for VOC i t is 0.0052 ppb, for a total of 0.512 ppb.  This 
potentially r aises t he 3 -year m onitored 4 th


Based up on t he m onitored v alues from t he Trego C ounty, K ansas E PA oz one m onitor, a m inimum 
increase of 0.010 ppm (10 ppb) would be necessary to potentially cause a violation of the 8-hour ozone 
standard at t his m onitor.  U sing t he de rived factors f rom t he sens itivity ana lysis da ta f rom t he 
nonattainment a rea in the Denver, Colorado a rea, the maximum potential increase due  to the Holcomb 
Station (0.512 ppb) is only 5.1% of the 10 ppb margin between the current monitored data and a potential 
violation of the NAAQS. 


 maximum av erage t o 0.0665 ppm ( rounded t o 0. 067), well 
below the 8-hour ozone NAAQS of 0.075 ppm. 


From this information, it can be concluded that the Expansion Project will not cause or contribute to any 
violations o f t he 8 -hour oz one N AAQS.  A dditionally, due t o this extremely sm all pro jected impact, 
Sunflower believes that there is little practical information or knowledge that can be gained by installing 
an ambient ozone monitor, and therefore requests that no ambient air monitoring be required for ozone. 


While impacts a re p redicted t o b e s mall a t t he Trego C ounty monitor, potential impacts f rom t he 
Expansion P roject on a ny “nearby” oz one nona ttainment a rea w ill be  ne gligible.  O n t op of  t he l arge 


                                                      


2  http://www.colorado.gov/airquality/documents/deno308/DENVER_2010_Sens_Draft1_Sep8_2008.pdf  
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distance to the above-mentioned Denver nonattainment area (300 km to the nearest edge), a 9-year wind 
analysis from the nearby Dodge City NWS station shows that winds toward the west or west-northwest, 
necessary for pollutant t ransport t o the Denver nonattainment area, are extremely r are for this location 
(less than 3% each).  There is a clearly prevailing north/south wind pattern in this region, with 70% of the 
wind patterns occurring within ±45° of cardinal points North and South.  


It should also be mentioned that Kansas previously had an area designated as nonattainment for ozone in 
1997.  This area was located in the Kansas City area, and the nearest edge of t his area (western edge of 
Linn County) lies approximately 520 km to the ENE of Holcomb Station.   However, since 1997, this area 
has been re-classified as attainment, and is not being considered in our evaluation.  T he addition of H2 
should not cause the area to become non-attainment. 
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1.0 Air Quality Analysis 


1.1 Introduction 
The PSD regulations (40 CFR 52.21(o)) require the owner or operator of any proposed new major source 
or major modification of an existing major stationary source to provide an analysis of the impairment to 
visibility, soils, and vegetation that would occur as a result of the modification and any general 
commercial, residential, industrial, or other growth associated with the modification.  The information 
provided must also include an analysis of the air quality impact projected for the area as a result of 
general growth associated with the modification. 


Pursuant to these requirements, Sunflower has conducted the analysis identified on the following sections 
for the H2 project: 


• Federal Class I Area impact and visibility impairment analysis 


• Growth analysis; 


• Vegetation impacts; and 


• Soil impacts. 


1.2 Federal Class I Area Impact Analysis 
Federal Class I areas include such areas as national parks and national wilderness areas and are of special 
natural, scenic, recreational, or historic value for which the PSD regulations provide special protection.  
The Federal Bureau of Land Management (FLM) has responsibility and authority to protect the Air 
Quality Related Values (AQRV) for each Class I area.  The AQRV’s are Flora and Fauna, Water, 
Visibility, Cultural-Archeological and Paleontological, and growth impacts.  The nearest Class I area to 
the Holcomb Generating Station is the Great Sand Dunes National Monument, which is located 
approximately 400 km to the west of the facility.  The potential degradation of these attributes have been 
correlated to the predicted air quality impacts for the Class I area.  The predicted air quality impacts are 
determined by air dispersion modeling and visible emissions modeling.  Modeling results are compared to 
stringent pollutant impact limits.  Due to the extreme distance of the Class I area and that it is located in a 
generally upwind position, the FLM was not contacted for this project. 


However, in 2006, the FLM did request a Class I analysis be performed on the Wichita Mountains due to 
the potential construction of three 700 MW units at the Holcomb Station.  A Class I analysis was 
performed and the results submitted to KDHE, USEPA, and the FLM for review and approval.  The 
results of the modeling analysis indicated that the three 700 MW units would not have a significant 
impact on the visibility or other AQRV’s in the area, and no further analysis was performed.   For this 
project, as the overall size of the project is reduced and consequently the emissions, a new Class I analysis 
was not performed.  The results of the original analysis submitted in 2006 are conservative enough to 
overestimate the impacts from the current 895 MW Holcomb Expansion Project, and the Class I analysis 
results previously submitted to KDHE, USEPA, and the FLM are considered to still be valid. 
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1.3 Class II Analysis  
1.3.1 Scott Lake Visibility 
Per direction from KDHE and in accordance with the procedures followed in the permit application for 
Sand Sage (Holcomb 2), analyses of the Scott Lake Class II area, located approximately 80 km to the 
north of the facility, was also performed.  The visibility analysis was performed in accordance with the 
guidelines set forth in EPA-450/4-88-015, Workbook for Plume Visual Impact Screening and Analysis. 


The Level-1 VISCREEN model was performed for H2.  The inputs into the model included particulate 
matter, NOX, primary NO2, soot, and primary SO4.  The maximum annual particulate emission from H2 is 
686 tons/yr.  The corresponding NOX emission rate is 1,905 tons/yr. 


The next set of inputs into the level one VISCREEN model considers the distance between the source, 
observer and area, and the background visual range.  For the Scott Lake Class II area, a distance of 80 km 
was used to the edge of the area and 85 km was used for the far side of the area.  The background 
visibility was determined from the VISCREEN manual to be 110 kilometers.  The last inputs for the 
model are particle sizes, background ozone, plume-source-observer angle, stability, and wind speed.  
These inputs are automatically set if the default option is chosen.  For the Level-1 analysis, the workbook 
tells the analyst to choose the default option, which sets the following particle sizes: 


• background fine = 0.3 µm diameter, 1.5 g/cm3 density 


• background course = 6 µm diameter, 2.5 g/cm3 density 


• plume particulate = 2 µm diameter, 2.5 g/cm3 density 


• plume soot = 0.1 µm diameter, 2 g/cm3 density 


• plume primary sulfate = 0.5 µm diameter, 1.5 g/cm3 


The background ozone is 0.04 parts per million (ppm), the plume-source-observer angle is 11.25 degrees, 
the worst case atmospheric stability is an F stability class, and the worst case wind speed is 1 m/s. 


The VISCREEN model output compares the calculated Delta E and contrast from the plume to present 
default comparison values.  Delta E is the color difference parameter used to characterize the 
perceptibility of the plume on a color difference between the plume and a viewing background such as the 
sky, a cloud, or a terrain feature.  Color differences are detected in three dimensions: brightness (L*), 
color hue (a*), and saturation (b*).  Delta E is calculated for several lines of sight.  A green contrast 
analysis is also performed for various lines of sight using a green wavelength and contrasting the plume 
with the terrain and sky backgrounds.  The critical E value is 2.0 and the green contrast value is 0.05. 


The default values described were utilized for the Class II analysis, and the VISCREEN model was run.  
The results of the Level-1 VISCREEN model runs are shown in Appendix J.  The VISCREEN model was 
run on Scott Lake, a Class II area, using the Class I area visual screening criteria.  Referring to the output 
of the model included on CD-ROM in Appendix I, the Level-1 screening analysis indicates that some of 
the Class I screening criteria were exceeded.  However, no criteria have ever been established for Class II 
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areas, and it is unclear how much Class I criteria should be applied to other areas.  While the model does 
indicate the potential for exceedances of color change and perceptibility values, over 25 years of 
operation of Holcomb 1 has demonstrated that the vast majority of the time, there is little to no plume 
visible from the stack.  H2 will be located in a Class II area.  Operation of the proposed emission source 
will demonstrate compliance with state regulations restricting stack gas opacity to 20 percent, and no 
significant degradation of visibility is expected in the vicinity. 


1.3.2 City of Holcomb Class II Analysis 
As was requested by USEPA in the Sand Sage (Holcomb 2) permitting effort, a visibility analysis was 
performed on the City of Holcomb, a Class II area located north of the proposed facility.  The Level-1 
VISCREEN model was performed the same way for the City of Holcomb as it was for the Scott Lake 
analysis.  All emission rates and default options were set to the same levels as they were in the Scott Lake 
analysis, with the only difference being the distances that were input into the model.  For the City of 
Holcomb, a distance of 7 km was used to the edge of the city and 8 km was used for the far side of the 
city. 


The default values described above were utilized for the Class II analysis, and the VISCREEN model was 
run.  The VISCREEN model was run on City of Holcomb, a Class II area, using the Class I area visual 
screening criteria.  Referring to the output of the model included on CD-ROM in Appendix I, the Level-1 
screening analysis indicates that some of the Class I screening criteria were exceeded.  However, no 
criteria have ever been established for Class II criteria, and it is unclear how much Class I criteria should 
be applied to other areas.  While the model does indicate the potential for exceedances of color change 
and perceptibility values, over 25 years of operation of Holcomb 1 has demonstrated that the vast 
majority of the time, there is little to no plume visible from the stack.  H2 will be located in a Class II 
area.  Operation of the proposed emission source will demonstrate compliance with state regulations 
restricting stack gas opacity to 20 percent, and no significant degradation of visibility is expected in the 
vicinity. 


1.4 Growth Analysis 
The growth analysis considers predicted air quality impacts due to emissions resulting from the 
commercial, industrial and residential growth associated with H2.  Only permanent growth is considered 
and impacts from emissions from temporary and mobile sources are not included in the analysis. 


During the construction phase of H2, approximately 1,400 people will be employed for various periods of 
time and in various capacities.  Of those, approximately 90 percent will be in the construction sector with 
the balance in other disciplines such as engineering, consulting, technical services, and procurement.  A 
large work force with the requisite construction skills is not available in the local area.  Skilled workers 
are available in the larger metropolitan areas including Kansas City, Amarillo, Denver, Wichita and 
Topeka.  Because an adequate pool of needed workers is not available within reasonable commuting 
distance of the site, we expect that most construction personnel will make use of local rental units. Local 
officials believe that the available housing is adequate for the construction influx. Some relatively small 
amount of residential and commercial growth in the service sector (eating establishments, gas stations, 
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etc.) could be expected during the construction phase but the permanent, non-mobile source emissions 
would be minor and located in different geographical areas than those emissions from the project. 


Operation of the facility will require approximately 75 additional employees over current staffing levels.  
Most of these positions would be recruited locally (within 50 miles of the facility).   A portion of the new 
employees, estimated to be less than half, could choose to relocate with a subsequent increase in 
permanent residences to areas nearer the facility.  These new residences are not anticipated to add 
appreciably to air emissions in the vicinity of the facility. 


No new local industrial facilities related to H2 are anticipated.  An increase in commercial activity related 
to transportation of coal and lime to the facility and removal of by-products materials (bottom ash) would 
occur; however, any emissions increases would be from mobile sources and are not part of this analysis.  
Therefore, H2 is not anticipated to have sustainable negative impacts to the area based on collateral 
growth. 


1.5 Vegetation Impact Analysis 
Air pollutants can affect vegetation through two basic avenues, either direct absorption through the 
foliage or uptake from the soil of trace elements deposited to the soil.  The effects of air pollution on 
vegetation can include visible damage to foliage and fruit, changes in metabolic function, adverse changes 
in plant activity, and, in the case of crops, yield reduction.  The effects of air pollutants on vegetation fall 
into three broad categories: acute, chronic, and long-term/evolutionary. 


• Acute Effects 


Acute effects result from relatively short duration (less than 1 month) exposures to high 
concentrations of pollutants.  Acute effects are generally most easily recognized and have been 
the focus of the greatest amount of study. 


• Chronic Effects 


Chronic effects are those occurring from exposure to lower concentrations of pollutants over 
extended periods of months or even years.  Some research has been conducted on chronic effects 
indicating that concentrations well below those capable of causing acute effects can, with 
prolonged exposures, have adverse impacts on the overall health of at least some plant species. 


• Long-Ter m Effects 


Long-term or evolutionary effects include abnormal changes to ecosystems and subtle 
physiological alterations in organisms, including selection for more resistant strains.  Because the 
changes can be subtle, occur gradually over very long periods, and may be masked by naturally 
occurring changes in an ecosystem, little data is currently available regarding these type effects. 


The potential effects of air pollutants on vegetation from the facility will focus on SO2, NOX, CO, PM10, 
VOC/Ozone, trace elements, and acid-gas pollutants.  SO2, NOX, CO, VOC/Ozone, and acid-gas 
pollutants represent gaseous pollutant impacts while PM10/trace element impacts occur through slightly 
different mechanisms.  The United States Department of the Interior (USDOI) Document entitled Impacts 
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of Coal-Fired Power Plants on Fish, Wildlife, and their Habitats (among other publications listed) was 
consulted for analysis of these pollutants.  Beyond the listed pollutants other environmental (soil 
moisture, temperature, amount of sunlight, etc.) and life cycle (age, reproductive stages, etc.) variables 
can effect a given plants response to specific pollutants.  While adequate information is available to make 
generalizations regarding air pollution impacts on various types of vegetation, concrete conclusions as to 
site-specific vegetation exposure impacts cannot be presently definitively concluded from available 
research study data. 


In general, land use in the vicinity of the Holcomb Generating Station is pasture and crop land (Harner et 
al. 1965).  In the immediate area, native pasture is prevalent.  Vegetation is dominated by grasses tolerant 
of sandy soils (Harner et al. 1965; Kuchler 1974).  They include little bluestem (Schizachyrium 
scoparium), sand dropseed (Sporobolus cryptandrus), sand paspalum (Paspalum setaceum), sand 
bluestem (Andropogon hallii), switchgrass (Panicum virgatum), sideoats grama (Bouteloua curtipendula), 
and big sandreed (Calmofilva gigantea). 


To the north of the project facility, along the Arkansas River, pasture, meadows, and dry land and 
irrigated crops are found. Switchgrass, little bluestem, big bluestem (Andropogon gerardii), Indian grass 
(Sorghastrum nutans), Canada wild rye (Elymus canadensis) are found in pastures and meadows.  Wheat, 
corn, soybeans, and alfalfa are often cropped in the river valley.  The same crops are farmed elsewhere 
outside of the river valley and north of the project site. 


Trees are rare in the vicinity of the project site except along hedgerows, creek beds, and the Arkansas 
River.  Species used in hedgerows include Siberian elm (Ulmus pumila), mulberry (Morus sp.), eastern 
red cedar (Juniperus virginiana), Russian olive (Elaegnus angustifolia), cottonwood (Populus deltoides), 
ponderosa pine (Pinus ponderosa), and osage orange (Maclura pomifera).  Cottonwood, salt cedar 
(Tamarix spp.), and willow (Salix sp.) also grow in the Arkansas River floodplain. 


At the Holcomb Generating Station, land use is industrial.  Vegetation in this type of area is typically 
dominated by disturbance-tolerant weedy species, including lamb’s-quarters (Chenopodium album), 
pigweed (Amaranthus sp.), and Russian thistle (Salsola kali).  Turf grasses, such as western wheatgrass 
(Agropyron smithii) and tall fescue (Festuca arundinacea) are planted in lawn areas. 


The proposed facility and the associated increases of air pollutants are not expected to have significant 
effects on vegetation.  Many pollutants have been shown to have an impact on vegetation at levels well 
above those expected from this site.  These include the following pollutants that are emitted by the 
proposed source. 


• Nitrogen oxides 


• Carbon monoxide 


• Particulate matter 


• Sulfur dioxide 


• Ozone 







Sunflower Electric Power Corporation 
Holcomb Station Expansion - Updated PSD Permit Application 


Part 7.0 – Additional Impacts Analysis 7-6 Submit Date: 1/13/2010 


• Lead 


• Beryllium 


• Sulfuric Acid Mist 


The potential effects of the air emissions to vegetation within the immediate vicinity of the Holcomb 
Generating Station site were compared to scientific research examining the effects of pollution on 
vegetation.  Damage to vegetation most often results from acute exposure to pollution, but may also occur 
after prolonged or chronic exposures.  Acute exposures are typically manifested by internal physical 
damage to leaf tissues, while chronic exposures are more associated with the inhibition of physiological 
processes such as photosynthesis, carbon allocation, and stomatal functioning. 


1.5.1 Nitrogen Oxides 
NOX emissions can be produced in significant quantities from a solid fuel-fired utility plant.  The most 
significant effects from NOX are not with the toxicity of gases themselves but the secondary pollutants 
that are produced when NOX reacts with airborne hydrocarbons and/or water.  NOX air dispersion 
modeling has been conducted per the same methodology and protocol as used for SO2 modeling, to 
estimate the vegetation impacts from predicted NOX ground level concentrations.  Maximum predicted 
concentrations have been compared to standards to determine vegetation effects. 


As with SO2 emission research, NO2 may, under certain circumstances, deleteriously impact vegetation 
(Taylor et al. 1975, Heath 1980, Kozlowski and Constantinidou 1986, and Darrall 1989).  Typical leaf 
injury responses include interveinal necrotic blotches similar to SO2 injury for angiosperms and red-
brown distal necrosis in gymnosperms (Kozlowski and Constantinidou 1986).  Injury threshold 
concentrations vary by species and dose, but are much higher than that of SO2 as described above.  In 
general, short-term high concentrations of NO2 are required for deleterious impacts on plants (Prinz and 
Brandt 1985).  Injury threshold concentrations for species growing in the area range from 3,760 µg/m3 for 
4 hours for tobacco to 7,380 µg/m3 for tomato (Lycopersicon esculentum), bean (Phaseolus vulgaris), and 
annual sunflower (Helianthus annuus).  A common, weedy plant found in Kansas, lambs quarters 
(Chenopodium album) was not injured for two hours at concentrations 1.9 µg/m3 NO2.  Furthermore, 
short term fumigations of approximately 1-hour, 20-hours, and 48-hours at NO2 concentrations of 940 to 
38,000 µg/m3, 470 µg/m3, and 3,000 to 5,000 µg/m3, respectively, have been shown to deter 
photosynthesis of a number of herbaceous [tomato, oats (Avena sativa), alfalfa] and woody plants (Hill 
and Bennett 1970, Capron and Mansfield 1976 and Smith 1981).  Moreover, Taylor and McLean (1970), 
in their review of on NO2 effects on vegetation noted that long term exposures of phytotoxic doses of NO2 
ranged from 280 to 560 µg/m3. 


All the above concentrations are much greater than the annual (0.24 µg/m3) NO2 emissions modeled to 
occur in the vicinity of the facility.1


                                                   


1 NOX emissions were modeled at a maximum off-site concentration of 0.32 μg/m3.  However, this number was not adjusted to NO2 using the 
Ambient Ratio Method (ARM).  ARM indicates that 75 percent of NOX is NO2, yielding 0.32 μg/m3 * 0.75 = 0.24 μg/m3. 


  While NAAQS do not exist for any shorter term averages, the results 
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of the annual modeling results were back-calculated using the USEPA screening factors for adjusting 
1-hour concentrations: 


3-hour 0.9 
8-hour 0.7 
24-hour 0.4 
Annual 0.08 


 


With the annual NO2 concentration modeled to be 0.24 µg/m3, by applying the above factors to the annual 
average, a 1-hour concentration of 3.0 µg/m3 and a 24-hour concentration of 1.20 µg/m3 can be estimated. 
The results of this estimation show that the modeled impacts are much less than the concentrations listed 
in the above discussion. From these results it can be concluded that the NOX emission from this facility 
will not have an adverse affect on the vegetation in the area. 


1.5.2 Carbon Monoxide 
Concentrations of CO, even in polluted atmospheres, are not typically detrimental to vegetation (USEPA 
1976).  CO has not been found to produce detrimental effects on plants at concentrations below 
114,500 µg/m3 for exposures from one to three weeks (USEPA 1976).  NAAQS are set for 1-hour and 
8-hour averaging periods, at rates more stringent than the literature exposure threshold.  Therefore, the 
NAAQS were utilized for comparison with modeled concentrations to predict any CO effects on 
vegetation.  Additionally, the USEPA has stated that “for most types of soils and vegetation, ambient 
concentrations of criteria pollutants below the secondary national ambient air quality standards 
(NAAQS) will not result in harmful effects” (USEPA, 1990).  Modeling results indicate H2 will not 
exceed the NAAQS for CO. 


Table 7-1 
Project CO Modeling Results (μg/m3) 


Averaging 
Period 


Maximum 
Allowable 
NAAQS 


Project Maximum Off-
Site Concentration 


Percentage 
of Threshold 


1-hour 40,000 80.24 0.2% 


8-hour 10,000 24.42 0.24% 


 


Through compliance with the CAA and NAAQS for the pollutant, the potential and real adverse 
vegetation effects of CO emissions from the proposed project have been avoided to the maximum extent 
possible. 
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1.5.3 Particulate Matter/Trace Elements 
Solid fuel-fired power plants generate PM10 emissions from various sources.  Material handling activities 
are the largest source of PM10 emissions for a solid fuel-fired plant; unloading, conveyance, drop points, 
storage piles, movement of heavy equipment on unpaved roads, etc. makeup the primary PM10 sources.  
The type of emission sources (low height, low velocity) contribute to very localized deposition of this 
source of PM10, rather than widespread distribution as with the gaseous emissions.  PM10 and trace 
element emissions associated with the combustion of petroleum coke and coal prove to have a much 
wider dispersion. 


PM10 sources can potentially affect vegetation in several ways.  Emissions may physically block plant/tree 
stomates (interfering with gaseous diffuse), or may affect leaf adsorption and reflectance (hindering heat 
exchange and photosynthesis), additionally trace elements in PM10 may be toxic to plants.  The physical 
effects of PM10 are acted on by wind, rain, etc. and the toxicity is determined mostly by soil and plant 
characteristics (cation exchange capacity, leaching, soil pH, plant tolerance, plant accumulation, etc.).  
Plant toxicity from trace elements is mainly based upon the interaction between soil and plants and occurs 
mainly from plant uptake of trace elements deposited into the soil.  The effect on vegetation via uptake 
from soil is addressed later in this section.  Comparison with the NAAQS has been utilized for predicting 
the physical/non-toxicity affects of PM10 on vegetation.  Additionally, the USEPA has stated that “for 
most types of soils and vegetation, ambient concentrations of criteria pollutants below the secondary 
national ambient air quality standards (NAAQS) will not result in harmful effects” (USEPA, 1990). 


Table 7-2 
Project PM10 Modeling Results (μg/m3) 


Averaging Period Maximum Allowable 
NAAQS 


Project Maximum Off-
Site Concentration* 


Percentage of 
Threshold 


24-hour 150 13.87 9.25% 


Annual 50 1.05 2.1% 
 * Not including background concentration. 
 


1.5.4 Sulfur Dioxide 
SO2 is a product of combustion in the PC boilers.  SO2, CO, and NOX account for approximately 
98 percent of the total gaseous pollutant emissions from coal-fired power plants.  Many factors contribute 
to vegetation effects of SO2 beyond emission rate, most importantly atmospheric conditions.  SO2 impacts 
are analyzed primarily through dispersion modeling to predict ground level concentrations from the 
proposed project.  Air dispersion modeling has been conducted using the USEPA approved AERMOD 
modeling software per the protocol submitted to KDHE.  Modeling was conducted per the approved 
protocol with five years of representative meteorological data to account for a wide range of atmospheric 
conditions, hence predicting a maximum ground level concentration for the “worst case” conditions over 
the five year period.  These predicted ground level concentrations have been utilized to analyze SO2 


vegetation impacts. 
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Short- and long-term exposure to sulfur dioxide may have detrimental effects on many plant species (see 
reviews by Heath 1980, Kozlowski and Constantinidou 1986, and Darrall 1989). Numerous studies have 
been conducted studying the effects of SO2 on vegetation including crop plants (e.g., Guderian and 
Stratman 1968 cited in Kozlowski and Constantinidou 1986, Huang et al. 1976, Reinert et al. 1975, 
Tingey et al. 1971, Darrall 1989), trees and shrubs (e.g., Linzon 1986, Kozlowski and Constantinidou 
1986, Darrall 1989), and herbaceous plants (e.g., Winner and Mooney 1980, Westman 1985, Darrall 
1989).  Symptoms of SO2 injury in leaves manifest as interveinal necrotic blotches in angiosperms and 
red brown banding in gymnosperms (Kozlowski and Constantinidou 1986).  A number of the plant 
species studied include those found in the Holcomb area or in Kansas. Species include red cedar 
(Juniperus virginiana), annual rye (Lolium perenne), sumac (Rhus spp.), white ash (Fraxinus americana), 
blackberry (Rubus sp.), American elm (Ulmus americana), Virginia pine (Pinus virginiana), cotton 
(Gossipium hirsutum), alfalfa (Medicago sativa), Carolina cranesbill (Geranium carolinianum), Scots 
pine (Pinus sylvestris), red maple (Acer rubrum), sweetgum (Liquidambar styraciflua), soybean (Glycine 
max), corn (Zea mays), tobacco (Nicotiana tabacum), annual sunflower cultivar (Helianthus annuus), 
black willow (Salix nigra), and bracken fern (Pteridium aquilinum). 


Injury threshold concentrations vary by species and dose (131-5,240 µg/m3 for 8-hours, 393-3,930 µg/m3 
for 2-hours, and 1,310 µg/m3 for 4-hours), but were significantly higher than the SO2 emissions modeled 
(182.8 µg/m3 for 3-hours and 15.2 µg/m3 for 24-hours) for H2.  Long term exposures (35 to 196 days) of 
43 to 1,198 µg/m3 of SO2 to annual rye, annual sunflower, and Carolina cranesbill reduced net 
assimilation (see Darrall 1989), but these exposures are higher than the annual emission of SO2 
(0.55 µg/m3 SO2) at the Holcomb Generating Station.  Even lichens and bryophytes, which are pollution 
bioindicators due to their well documented sensitivity to air pollution, would not be affected by long term 
exposure to SO2 emissions from H2 as they do not experience injury, decreased abundance, or lowered 
CO2 uptake until SO2 concentrations reach 5 to 40 µg/m3 SO2 (Will-Wolf 1980, Holopainen 1984, 
McCune 1988, and Treshow and Anderson 1989), 13 to 26 µg/m3 SO2 (LeBlanc and Rao 1972, Wetmore 
1983) and 400 µg/m3 SO2 (Hart et al. 1988) annually. 


Holcomb 2, LLC is utilizing the best control technology available to minimize SO2 emissions from H2.  
Therefore, through compliance with the NAAQS and other referenced thresholds from literature, the 
potential and real adverse vegetation effects of SO2 emissions from H2 have been avoided to the 
maximum extent possible. 


1.5.5 Volatile Organic Compounds and Ozone 
VOCs result primary from products of incomplete combustion during the combustion of the coal.  There 
is currently no VOC NAAQS level for comparison; however, VOCs are precursors for the development 
of ground-level ozone.  Ozone is produced from a photochemical reaction with the precursors NOX and 
VOCs.  Therefore, to address the effects of ozone on vegetation, both NOX and VOCs are considered. 


The potential impact on ambient air quality by NOX has been previously discussed.  As previously 
mentioned, VOC does not currently have a NAAQS level for comparison; therefore, the one-hour and 
8-hour NAAQS for ozone are considered.  The Holcomb Generating Station is located in Finney County, 
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which is an attainment area for ozone and is subject to the ozone NAAQS.  The nearest ozone non-
attainment area is Denver, Colorado, over 400 km to the northwest of the station. 


As previously mentioned, ozone (O3) is not directly emitted from pollutant sources, such as vehicles or 
electric generating facilities. Instead, it is formed in a reversible reaction between O2, O3, NOX, and 
VOCs.  Understandably, ozone levels are greatest in urban areas.  Background concentrations of O3 range 
from 74-79 parts per billion (145-155µg/m3) in the western and central areas of Kansas (Trego County 
8-hour monitoring data, 2004).  These concentrations do not injure plants.  Rather, chronic exposures to 
concentrations of greater than or equal to 196 µg/m3 O3 can cause negative impacts to vegetation (Heath 
1975).  Reductions in growth and photosynthesis of trees can occur at ozone levels of less than 200 µg/m3 
(Pye 1988).  Trees, typically found in Kansas and possibly within the vicinity of the facility if planted, 
which would be impacted by such levels of O3, include sugar, silver, and red maple, white ash, sweet 
gum, green ash, sycamore, black walnut, tulip poplar, Virginia pine, black locust (Robinia pseudoacacia), 
and loblolly pine (Pinus taeda).  Soybeans, corn, wheat, annual sunflower, white clover (Trifolium 
repens), and a eastern cottonwood cultivar (Populus deltoides x trichocarpa) showed decreases in 
photosynthetic rates with short-term (200 µg/m3 to 1399 µg/m3 for one to four hours) and long-term (70 
to 270 µg/m3 for 147 to 180 hours in three weeks) exposures to O3 (Hill and Littlefield 1969; Bennett and 
Hill 1973; Furukawa et al. 1984; and Reich and Amundson 1985).  More recently, Reiling and Davison 
(1992) found a reduction of growth rate in plants [lambs quarters, tobacco, nettles (Urtica dioica), and 
common and English plantain (Plantago major and P. lanceolata)] that may be found in the vicinity of 
the facility (or at least in central Kansas) after being fumigated with 139.7 µg/m3 O3 for two weeks.  
Visible symptoms of ozone injury manifest as upper surface flecks in angiosperms and distal necrosis and 
stunted needles in gymnosperms (Kozlowski and Constantinidou 1986).  


It is difficult to determine the contribution H2 will have on local or regional ambient O3 levels.  
Photoreactive modeling runs would need to be performed to estimate the ozone impacts resulting from the 
emissions of NOX and VOC from the proposed construction.  Due to the transport effect of ozone, it is 
unlikely that concentrations in the vicinity of the plant would exceed NAAQS levels.  Regional transport 
modeling did not include the western part of Kansas when it looked at ozone concentration levels.  
Emissions from facilities located in this area were considered, but impacts in the area were deemed to be 
small.  The nearest ozone monitoring station is in Trego County, approximately 80 miles to the northwest 
of the facility.  Impacts from the 2000-2004 years show background concentrations of ozone at an 
average of approximately 70 parts per billion (ppb).  The 8-hour NAAQS for ozone is 85 ppb, making the 
potential contribution of the plant to ozone levels in the immediate area negligible. 


1.5.6 Synergistic Effects of Pollutants 
Air pollutants are known to act in concert to cause injury to or decrease the functioning of plants (see 
reviews of Reinert et al. 1975 and Ormond 1982).  Synergistic refers to the combined effects of pollutants 
when they are greater than expected from the additive effect of the compounds.  The inhibitory effects of 
SO2 and NO2 (e.g., White et al. 1974, Wright et al. 1986), NO2 and NO (Capron and Mansfield 1976), 
NO2 and O3 (e.g., Furakawa et al. 1984 and Okana et al. 1985) and O3 and SO2 (e.g., Costonis 1970, 
Carlson 1979, Jensen 1981, and Omrod et al. 1981) have been reported in various short-term studies for 
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crop plants (e.g., soybean, Vicia faba, sunflower, green bean, and tomato) and various tree species [e.g., 
eastern white pine (Pinus strobus), eastern cottonwood cultivar (Populus deltoides), sugar maple (Acer 
saccharum), white ash, black oak (Quercus velutina)] many of which grow in Kansas.  Concentrations of 
pollutants (80 to 981 µg/m3) in these studies are substantially higher than concentrations predicted to 
occur due to the operation of H2.  Consequently, no synergistic effects of the air pollutants are expected 
to inhibit vegetation at or near the Holcomb Generating Station. 


1.6 Soil Impact Analysis 
Air contaminants can affect soil through fumigation by gaseous pollutants, accumulation of compounds 
formed from gaseous pollutants, or by deposition and adsorption of particulate matter.  Gaseous 
fumigation affects on soil are assumed to be minimal compared to affects of vegetation, which is 
discussed in the previous section.  Soils are primarily impacted by PM10 emissions through deposition 
(direct settling of solid/particulate forms); adsorption/absorption at the boundary layer; or precipitation, 
which scrubs particulate matter and solublize some pollutants (solublize is defined as: to make substances 
not appreciably soluble under normal conditions soluble in water).  The amount of research/study and 
subsequent reports dealing with the effects of atmospheric contaminates on soils is very limited.  A 
majority of the publications focus on trace elements and their excesses or deficiencies as they relate to 
agricultural crop yields. 


For sufficiently small depositions of air contaminates, the overall ecosystem can adapt in the same general 
manner it adapts to other changes in soil chemistry caused through natural weathering, leaching during 
wet periods, and erosion.  Agricultural and horticultural practices such as liming, fertilization, and 
application of herbicides and pesticides can significantly modify soil chemistries, making evaluation of 
effects from the comparatively small amounts of deposited atmospheric contaminants even more difficult.  
While deposition can result in some modification of soil chemistry, damage to vegetative cover may lead 
to greater overall soil impacts through mechanisms such as increased solar heating, moisture loss and 
increased erosion.  Where atmospheric contaminates are at levels below those causing harm to vegetation, 
these secondary impacts to the soil would not be experienced. 


Two soil types are mapped at or near the project site (Harner et al. 1965). They include: 


• Tivoli fine sand  


• Tivoli-Vona loamy fine sands  


Both soil types are deep, noncalcareous, very sandy soils in steep, duny terrain (Harner et al. 1965).  The 
soils are low in fertility and drain very easily. Water is absorbed quickly, and consequently, runoff is very 
low.  Blowout of the soil is prevalent where vegetation is lacking. Erosion often is a problem. 


Sulfates and nitrates caused by SO2 and NO2 deposition on soil can be beneficial and detrimental to soils 
depending on its composition.  However, given the low emission levels and the sandy soils in the vicinity 
of the project, H2 should not significantly affect the soils in the vicinity of the project.  
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2.0 Conclusions 


Based on the information presented in the sections above, it is concluded that the construction and 
operation of H2 can be accomplished with little or no adverse impact on the vegetation, soils or visibility 
of the area surrounding the facility. 
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1.0 Introduction


Sunflower Electric Power Corporation (Sunflower) owns and operates the 360-MW coal-fired Holcomb 1


(H1) electric utility generating unit (EGU) and associated facilities and equipment at its Holcomb


Generating Station (Holcomb Station) located near the City of Holcomb, Finney County, Kansas.1


Sunflower received a Prevention of Significant Deterioration (PSD) construction permit for H1 from the


United States Environmental Protection Agency (USEPA) in 1978. Initial start–up of the EGU was in


1983. In October 1996, Sunflower submitted a Title V permit application for H1, in accordance with


40 CFR, Part 70 and K.A.R. 28-19-500. The H1 Title V permit was issued in December 2003 and


renewed in 2009.


1.1 Project History


In May 2001, Sand Sage Power, LLC (Sand Sage) applied to the Kansas Department of Health and


Environment (KDHE) for a PSD permit authorizing construction of a new 600 MW EGU, to be identified


as Holcomb 2, at Holcomb Station. A permit was duly issued by KDHE in October 2002, extended in


2003, and amended in 2004. However, this permit expired in October 2005 without construction having


been initiated.


In February 2006, Sunflower applied to KDHE for a PSD permit authorizing expansion of Holcomb


Station through the addition of three new 700 MW super-critical pulverized coal (SCPC)-fired steam


generators (the Holcomb Expansion Project or Project). The new units were to be owned by


Holcomb 2, LLC;2 Holcomb 3, LLC; and Holcomb 4 LLC, respectively, and identified as


Holcomb 2 (H2), Holcomb 3 (H3), and Holcomb 4 (H4). Several load-serving generation and


transmission (G&T) cooperative utilities, including Sunflower, were to own specific undivided portions


in each of the three LLCs for the benefit of their respective distribution cooperative member owners.


Shortly after May 26, 2006, KDHE determined the Application to be complete as of that date. Following


further review of the Application, KDHE published a draft permit (the Draft Permit) for public review


and comment on September 2, 2006; and three public hearings and numerous public comments followed.3


In October 2007, after several months of extensive review, the preparation of considered responses to


public comments on the Draft Permit, and preparation of a draft final permit (the Draft Final Permit),


KDHE technical staff (Staff) recommended issuance of a final permit. In particular, in response to public


comments criticizing the Project on the basis of potential carbon dioxide (CO2) emissions, Staff drafted a


response that stated in relevant part: “KDHE does not regulate matters related to carbon dioxide.” On


1 Holcomb Station is located approximately 3.5 miles south of the City of Holcomb and 7.5 miles southwest of Garden City, Kansas.


2 In 2006 Sand Sage Power, LLC changed its name to Holcomb 2, LLC.


3 Sunflower, acting on behalf of the Participants, had withdrawn H4 from consideration in May 2007.
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October 18, 2007, the KDHE Secretary denied Sunflower’s Application on the stated grounds that the


potential CO2 emissions from H2 and H3 presented a “substantial endangerment to the health of persons


or to the environment.” Administrative and judicial appeals followed.


1.2 Settlement Agreement


On May 4, 2009, Sunflower and the State of Kansas entered into a Settlement Agreement (the Sunflower-


State Agreement) intended to facilitate the timely issuance of a PSD construction permit for a single new


895 MW SCPC EGU at Holcomb Station.4 This agreement does not alter any applicable statutory or


regulatory requirements for the issuance of an air permit pursuant to Sunflower’s Application,5 but it does


include requirements (including some that address CO2 emissions) for Sunflower operations in addition to


those which would be established by a construction air permit under Kansas and federal law.


Pursuant to the Sunflower-State Agreement, Sunflower is now further updating its Application to request


authorization to construct one 895 MW PC-fired steam generator EGU, to be identified as


Holcomb 2 (H2), and additional necessary support facilities and equipment, including one new cooling


tower, one auxiliary boiler, one emergency diesel generator, one diesel fire pump (DFP) booster pump,


and associated materials handling equipment. The updated Application addresses all of the air permit


requirements of the PSD Construction Permit program for H2. The content of the Application satisfies


the requirements set forth in K.A.R. 28-19-350, Prevention of Significant Deterioration of Air Quality,


which has been approved by the USEPA under the Federal PSD Permits Program as set forth in Title 40,


Part 52, Section 884 (40 CFR 52.884). When appropriate, the format for data presented in the


Application accords with standard forms and other guidance provided by the KDHE. A completeness


checklist is provided at Appendix A of the Application. In accordance with Kansas requirements, three


copies of this Application have been provided so that KDHE can submit one copy to USEPA Region VII


for review.


1.3 Participant and Project Background


1.3.1 The Context


This nation has long-established methods developed to assure that the supply of electricity is planned and


developed in an orderly and logical fashion for all utilities, whether investor-owned, municipal, or


cooperative. These methods have been developed and tested by reliability planners across the country


and have further been refined by detailed analysis following the severe system upsets and outages that


have occasionally occurred. These methods are non-discretionary for utilities that generate and transmit


electricity, and statutes and regulations govern these activities. As a predicate for its Application,


Sunflower provides the following overview of the development of these methods.


4 This agreement was executed by the new Governor of Kansas, Mark Parkinson, and Sunflower’s CEO Earl Watkins.


5 Current USEPA and Kansas regulations do not establish CO2 as an NSR regulated pollutant.
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1.3.2 History of Rural Electrification


In the 1930s, most rural areas were not electrified because the high cost of serving rural areas was not


profitable for investor-owned power companies.6 Consequently, residents of rural areas formed rural


electric cooperatives (RECs) to serve areas of the state where service was not available from other


utilities.7 However, the RECs were not able to obtain conventional financing from banks because it was


not considered financially feasible to extend electricity service to farmers and other rural residents.8


To address this, President Franklin Roosevelt created the Rural Electrification Administration (REA) by


executive order in 1935 to promote electrification in rural areas and ensure that funds would be available


for rural electrification.9 The Rural Electrification Act of 1936 authorized the REA as a federal agency


under the United States Department of Agriculture (USDA), and authorized the Secretary of Agriculture


to make loans for “financing the construction and operation of generating plants, electric transmission and


distribution lines or systems for the furnishing and improving of electric service to persons in rural


areas.”10 The REA could thus provide subsidized loans to cooperatives on attractive terms.11 This


subsidized loan program allowed RECs to construct distribution lines to serve rural customers.


To meet demand, RECs either acquired electric energy by purchasing surplus power from investor-owned


utilities or installing small generating plants.12 However, many power supply contracts with investor-


owned utilities allowed the supplier to cut off supply any time the surplus was needed for its own


customers.13 To better serve their customers, RECs who served at retail began joining together to create


G&T cooperatives that could purchase and/or generate power to serve the needs of all member RECs on a


more cost-effective basis.


Although membership in G&Ts was voluntary, G&Ts could aggregate resources and thus could purchase


from investor-owned utilities at a price that was lower than each individual co-op might obtain on its own,


and could qualify for bigger REA loans to build more cost-effective power facilities than could


6 See U.S. Dep’t of Agric., A BRIEF HISTORY OF THE RURAL ELECTRIC AND TELEPHONE PROGRAMS (USDA History) at A-1 (1982).


7 See Russ Holt, WIN-WIN: AN INFORMAL HISTORY OF ASSOCIATED ELECTRIC COOPERATIVE INC. (1996) (AECI History), Preface.


8 See USDA HISTORY at A-1.


9 See Exec Order No. 7037 (1935) (creating the Rural Electrification Administration and prescribing for it the following duties and functions: To
initiate, formulate, administer, and supervise a program of approved projects with respect to the generation, transmission, and distribution of
electric energy in rural areas.”). The purpose of the REA was expanded in 1949 when REA was authorized to loan funds for telephone service in
rural areas. See Rural Electrification Act Amendments, Pub. L. No. 81-423, § 3, 63 Stat. 948, 948 (1949). In 1994, Congress passed a
reorganization bill that created the Rural Utilities Service (RUS) and abolished the REA. See Rural Electrification Act Amendments, Pub. L. No.
103-354, § 232(a), 108 Stat. 3178, 3219 (1994). RUS is comprised of the electric and telecommunications programs of the former REA and the
water and wastewater programs of the former Rural Development Administration. Pub. L. No. 103-354, § 232(c), 108 Stat. 3178, 3219.


10 7 U.S.C. § 904 (1936).


11 See USDA HISTORY at A-1 (noting that in 1944, “Congress established a fixed interest rate of two percent, which, at that time, was the
approximate cost of money to the Government. As time went by and interest rates rose, the subsidy associated with REA loans grew”).


12 See AECI History at 10.


13 Id.
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distribution cooperatives individually.14 REA required cooperatives borrowing funds under the REA


program to submit to REA regulation under its mortgage.15 For instance, REA required G&T


cooperatives that constructed generation assets to enter full requirements contracts16 with its customers


(i.e., distribution cooperatives) throughout the term of the loans.17 As rural Kansas became electrified,


Kansas law imposed an obligation on distribution cooperatives to serve all of the consumers in their


certificated territories.18


1.3.3 The Grid


In the 1940s and 1950s, investor-owned utilities and G&Ts began to interconnect and make possible the


mutual use of their respective electricity transmission grids in order to protect against unplanned power


outages and to thereby provide more reliable service in their respective systems.19,20 The interconnection


of utilities continued until now almost all utility systems are tied to one of the three grids that supply the


entire United States: the Eastern Grid, the Western Grid, and the Texas Grid. In each, enough electricity


must be generated to match the electricity load at any time, because it is not possible to store electricity


for future use.


Holcomb Station is virtually connected, for purposes of reliability, by transmission lines to every other


electric utility in the Eastern Grid. Together, these utilities supply energy to consumers from the Atlantic


coast to western Kansas.


14 See AECI HISTORY, Preface.


15 See 7 U.S.C. § 904 (1936) (“Such loans shall be on such terms and conditions relating to the expenditure of the moneys loans and the security
therefore….”).


16 See, e.g., Tri-State Generation & Transmission Ass’n, Inc. v. Shoshone River Power, Inc., 805 F.2d 351, 353 (10th Cir. 1986) (Tri-State)
(noting that in order effectuate the Rural Electrification Act’s mandate that loans should not be made without adequate security, the REA, “before
granting loans to generation cooperatives… requires all the member distribution cooperatives to enter into full-requirements contracts with the
generation cooperative.”). A “requirements contract” is a contract “in which a buyer promises to buy and a seller to supply all the goods or
services that a buyer needs during a specified period”). See BLACK’S LAW DICTIONARY (8th ed. 2004), contract (also noting that “[t]he quantity
term is measured by the buyer’s requirements. A requirements contract assures the buyer of a source for the period of the contract”)


17 For example, if an electric utility had an existing 10-year requirements contract but took out a 30-year loan, REA required the G&T cooperative
to extend the contract with its distribution cooperative members through the duration of the loan. See Tri-State Generation & Transmission Ass’n,
Inc., 805 F.2d 351, 353 (10th Cir. 1986).


18 See K.S.A. § 66-1,173 (“Every retail electric supplier shall have the exclusive right and responsibility to furnish retail electric service to all
electric consuming facilities located within its certified territory, and shall not furnish, make available, render or extend its retail electric service
to a consumer for use in electric consuming facilities located within the certified territory of another retail electric supplier,” with certain
exceptions). This obligation to provide electric energy was passed on to Sunflower through full requirements contracts.


19 See AECI HISTORY, Preface.


20 Also, investor-owned utilities merged or were acquired by other investor-owned companies, and in some cases G&Ts further aggregated for a
common purpose as “super G&Ts.” These actions were endorsed by a Commissioner with the Federal Power Commission (now, the Federal
Energy Regulatory Commission, or FERC), who encouraged cooperatives to abandon the idea of building smaller generation facilities to provide
power for individual G&Ts. See Basin Electric Power Cooperative, About Us: History – 1958-1960, at
http://www.basinelectric.com/About_Us/History/1958-1960/index.html (last visited Dec. 15, 2008).
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1.3.4 The Beginning of Reliability Measures


This voluntary arrangement among cooperatives and other utilities proved ineffective on


November 9, 1965, when the largest blackout to that date in history occurred, leaving some 30 million


people in the northeastern United States and southeastern Ontario, Canada, without power, some for as


long as 13 hours.21 In response to this widespread blackout, the North American Electric Reliability


Council (now, the North American Electric Reliability Corporation) (NERC) was formed in 1968 to


ensure the reliability of the bulk power system22 in North America.23 NERC organized the Grid into nine


reliability regions in which electric utilities would cooperate instead of operating independently.


However, membership in these reliability regions was voluntary, and the regions had no real enforcement


power unless a utility and the region agreed to penalties by contract.


Another major blackout occurred on August 14, 2003, leaving an estimated 50 million people in eight


northeast and Midwest states and parts of Canada without electricity.24 Thereafter, the U.S.-Canada


Power System Outage Task Force concluded that the blackout could have been prevented.25 The report


identified violations of voluntary reliability standards,26 and recommended mandatory and enforceable


electricity reliability standards in both the U.S. and Canada, with penalties for noncompliance, backed by


appropriate government oversight, among other recommendations.27


1.3.5 Regulation under the 2005 Energy Policy Act


In response to the TASK FORCE REPORT, Congress enacted the 2005 Act to address the lack of reliability


in the Grid. The Act applies by its terms to “the transmission of electric energy in interstate commerce


and to the sale of electric energy at wholesale in interstate commerce.”28 As a general rule, all


transmission and sale of electricity in the Eastern Grid and the Western Grid are subject to the Act’s


21 See North American Electric Reliability Corporation, Company Overview: History (NERC History), at
http://www.nerc.com/page.php?cid=1\7\11 (last visited Dec. 10, 2008).


22 As defined in the Energy Policy Act of 2005 (the 2005 Act), the term “bulk power system” means (A) facilities and control systems necessary
for operating an interconnected electric energy transmission network (or any portion thereof); and (B) electric energy from generation facilities
needed to maintain transmission system reliability.” See 16 U.S.C. § 824o(a)(1).


23 See NERC History.


24 Id.


25 U.S.-Canada Power System Outage Task Force, Final Report On The August 14, 2003 Blackout In The United States and Canada: Causes And
Recommendations (April 2004) (Task Force Report) at 139. Blackouts are caused because electricity cannot be stored or routed in a specific
direction through the grid. (Penrod ¶¶14, 16) This means generation and transmission operations in North America must be monitored and
controlled in real-time, 24 hours a day, to ensure a consistent and ample flow of electricity. (Penrod ¶14) When one power plant goes offline,
that plant disconnects from the grid and other plants are left to meet the demand. If any of those plants are running close to maximum capacity
and are unable to meet the additional load, or if transmission line loading constraints are exceeded, then those plants or transmission lines may
also go offline to prevent overload and failure. This requires the plants remaining on the grid to meet an even greater need, and disconnection by
additional plants unable to meet the increased demand can create a cascading or domino effect, creating widespread blackouts. See Task Force
Report at 93–96 (describing “consequential tripping” and events during a cascade).


26 See Task Force Report at 17–22.


27 Id. at 140–42.


28 See 16 U.S.C. 824(b)(1).
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requirements.29 Although electric cooperatives generally are exempt from most FERC requirements,30


they are subject to the Act’s reliability requirements, among others.


Reliability is governed by the Act in several ways. First, the Act provides for the establishment of an


electric reliability organization (ERO) to develop and enforce reliability standards applicable to all


owners, operators, and users of the bulk power system.31 Under the 2005 Act, a “reliability standard” is


“a requirement…to provide for reliable operation of the bulk-power system,” which includes


“requirements for the operation of existing bulk-power system facilities,” including the design of planned


additions or modifications to facilities to the extent necessary to provide for reliable operation of the bulk-


power system.”32 The ERO is directed to file reliability standards with FERC for FERC’s approval.33


Also, the ERO is directed to impose a penalty on a user or owner or operator of the bulk-power system for


a violation of a reliability standard approved by FERC.34


NERC was designated as the ERO by FERC on July 20, 2006.35 NERC has published reliability


standards that apply to all users, owners and operators of the bulk-power system,36 and on


March 16, 2007, FERC issued its final rule approving 83 out of 107 of these reliability standards.37 The


83 standards that were approved by FERC were and continue to be enforceable and subject to penalties


for noncompliance.38 These standards include requirements for capacity margins, long-term planning


reserves, and real-time operating reserves.39 The standards require generation, but they do not mandate


the means of generation. However, taking timing, costs of development, and feasibility into account, a


coal-fired power plant is the only realistic way for Sunflower to generate enough capacity to meet its


demand.


29 The Electric Reliability Council of Texas (ERCOT) is exempt because its utilities generate and distribute electricity only within the State of
Texas. See FERC, RTO/ISO Regions – ERCOT, at http://www.ferc.gov/industries/electric/indust-act/rto/ercot.asp (last visited Dec. 11, 2008)
(noting that “[t]he transmission of electric energy occurring wholly within ERCOT is not subject to the Commission’s jurisdiction under sections
203, 205, or 206 of the Federal Power Act”).


30 See 16 U.S.C. § 824(f) (“No provision in this subchapter shall apply to, or be deemed to include… an electric cooperative that receives
financing under the Rural Electrification Act of 1936… unless such provision makes specific reference thereto.”).


31 See 16 U.S.C. § 824o(c).


32 See 16 U.S.C. § 824o(a)(3).


33 See 16 U.S.C. § 824o(c).


34 See 16 U.S.C. § 824o(e)(1).


35 See North American Electric Reliability Corp., 116 FERC ¶ 61,062 at 4 (2006).


36 See U.S.C. § 824o(b) (“All users, owners and operators of the bulk-power system shall comply with reliability standards that take effect under
this section.”).


37 See Mandatory Reliability Standards for the Bulk-Power System, 72 Fed. Reg. 16,416, Summary (Dep’t Energy Apr. 4, 2007).


38 See generally id.; see also U.S.C. § 824o(e) (“The ERO may impose, subject to paragraph (2), a penalty on a user or owner or operator of the
bulk-power system for a violation of a reliability standard approved by the Commission under subsection (d) of this section if the ERO, after
notice and an opportunity for a hearing,” provided that several additional requirements are met).


39 72 Fed. Reg. at 16,463-16,592.
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Pursuant to the 2005 Act, NERC delegated its enforcement authority to Regional Entities (REs) through


agreements approved by FERC.40 The eight REs were formed by the eight North American regional


reliability organizations (RROs) to carry out compliance monitoring and enforcement activities.41


Southwest Power Pool, Inc., the RE for Sunflower’s service area,42 covers an area of approximately


255,000 square miles of service territory in all or part of eight states. An RE may develop, through its


own processes, separate reliability standards that go beyond, add detail to, or implement NERC reliability


standards, or otherwise address issues that are not addressed in NERC reliability standards.43


Membership in a RE is effectively required in today’s market. As noted above, NERC’s reliability


standards apply to all users, owners, and operators of the bulk power system.44 A facility can therefore


join a power pool and submit to the power pool’s authority or it can go it alone and be regulated by FERC


directly. Going it alone, though, would require the company to essentially become its own reliability


organization with its own reserves in place to satisfy the applicable requirements. This would require the


company to have substantially greater reserves than if it were operating in a power pool.


1.3.6 Sunflower-Related Power and Energy Supply


Sunflower is a not-for-profit Kansas corporation doing business as a cooperative.45 Sunflower is now


owned by six member distribution cooperatives (the “Member Co-ops”)46 that receive wholesale power


supply from Sunflower. These Member Co-ops serve the retail electric power and energy requirements of


some 400,000 people in parts of 55 western and central Kansas counties. Nearly 48,000 of these retail


electric consumers have annual incomes considered by the United States federal government to be at or


below the poverty level.


Along with H1 at the Holcomb Station, Sunflower owns and operates a separate five-unit, 220 MW, dual-


fuel (natural gas and No. 2 fuel oil) generating plant located at Garden City. Additionally, Sunflower


40 See Delegation Agreement Between the North American Electric Reliability Corporation and Southwest Power Pool, Inc., Docket No. RR07-
06-000 at Attachment 1 (May 18, 2007) (“SPP Delegation Agreement”); see also North American Electric Reliability Council, et al., 119 FERC ¶
61,060 at 8, 120 (2007) (FERC Order Accepting Delegation Agreements).


41 See also U.S.C. § 824o(e)(4) (“The Commission shall issue regulations authorizing the ERO to enter into an agreement to delegate authority to
a regional entity for the purpose of proposing reliability standards to the ERO and enforcing reliability standards under paragraph (1)” if certain
conditions are satisfied).


42 As noted above, REs were formed by the then-existing RROs to carry out compliance monitoring and enforcement activities. FERC approved
Southwest Power Pool as a Regional Entity in 2007. See Southwest Power Pool, About SPP, at http://www.spp.org/section.asp?pageID=1 (last
visited Dec. 4, 2008). Since that time, in addition to its functions as an RRO, SPP is responsible for performing functions pursuant to authority
delegated by NERC, such as enforcement of NERC Reliability Standards and development of Regional Reliability Standards.


43 U.S.C. § 824o(e)(4).


44 See U.S.C. § 824o(b).


45 In 1957, eight western Kansas rural electric cooperatives, each of which had been granted certificated territory as a retail electric utility under
Kansas law and therefore subject to state law requirements to serve their retail consumers in their territories (See K.S.A. § 66-1,173. See also
discussion infra at Section IV(B)(2)(b)(ii)(b)), joined their resources and created Sunflower as a G&T cooperative.


46 Sunflower members are Lane-Scott Electric Cooperative, Inc. (Dighton, KS), Pioneer Electric Cooperative, Inc. (Ulysses, KS), Prairie Land
Electric Cooperative, Inc. (Norton, KS), Victory Electric Cooperative Association, Inc, (Dodge City, KS), Western Cooperative Electric
Association, Inc. (WaKeeney, KS), and Wheatland Electric Cooperative, Inc. (Scott City, KS).
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operates the electric business of Mid-Kansas Electric Company, LLC (Mid-Kansas), a separate company


also owned by Sunflower’s six member-owners, which purchased the Kansas electric business of Aquila,


Inc. in April 2007. Mid-Kansas owns four natural gas-fired power generation facilities: the 147 MW


Ft. Dodge facility (f/k/a Judson Large) at Dodge City; the 99 MW Great Bend facility (f/k/a Arthur


Mulegren) located near Great Bend; the 2-unit 77 MW Cimarron River facility located near Liberal; and


the 2-unit 68 MW Clifton facility located near Concordia.


In addition, Sunflower receives available energy from Phase I of the Smoky Hill Wind Project (SHWP)


(up to 50 MWh/hr), and Mid-Kansas obtains available energy from the Gray County Wind Farm (GCWF)


(up to 51 MWh/hr) and from Phase II of the SHWP (up to 24 MWh/hr). Mid-Kansas also presently


receives energy through a 173 MW Participation Power Agreement (PPA) from the 3-unit coal-fired


2,250 MW Jeffrey Energy Center operated by Westar Energy Inc., located near St. Marys, Kansas.


However, the Jeffrey PPA expires on January 3, 2019.


1.3.7 The Need for the Project


1.3.7.1 Sunflower’s Consumer Obligations


Member Co-op consumers currently pay significantly more for their electricity than consumers located in


the Kansas City metropolitan statistical area, which includes Wyandotte County, Kansas; Johnson


County, Kansas; and Jackson County, Missouri. This higher cost results from the relatively few


consumers who must bear the cost of generating and transmitting electricity to the Member Co-ops.


Sunflower and Mid-Kansas need increased generating capacity to meet the projected increase in the


energy needs of their customers. The Member Co-ops currently estimate an increase over 2007 levels in


electric energy needs of its consumers of nearly 800,000 megawatt hours by 2012; and Sunflower


consultants project that Sunflower will need to install additional baseload energy resources by 2014 or


2015 to maintain an affordable and reliable energy supply.


Mid-Kansas will also need increased generating capacity to continue to meet the current energy needs of


its customers beyond 2019. Mid-Kansas currently relies on its 175-MW PPA for coal-based energy from


JEC to meet its customers’ needs, but that contract expires on January 3, 2019, and does not provide


Mid-Kansas with a “right to renewal.” Mid-Kansas reasonably expects that no such renewal will be


possible.


1.3.7.2 Sunflower’s Southwest Power Pool Obligations.


Sunflower and Mid-Kansas are members of the Southwest Power Pool (SPP), a regional electric


reliability organization whose purpose is to ensure the reliability of the bulk power system in North


America by identifying system limitations, developing transmission upgrades, and determining the day-


to-day reserves necessary to prevent avoidable regional blackouts. The combined Sunflower and Mid-
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Kansas system will require additional capacity by 2011 to satisfy the SPP planning criteria. If the


Application is denied, Sunflower will be unable to meet its SPP reserve requirements as soon as 2011 and


will be subject to financial penalties for failure to meet this requirement.47


1.3.8 Project Development


When the Holcomb Station was conceived in the late 1970s, Sunflower’s plan was to develop the site


over time to accommodate up to three EGUs. Accordingly, infrastructure in the form of rail, coal


unloading and handling facilities, natural gas pipelines, water and waste-water treatment, solid waste


disposal facilities, electric transmission facilities, and many other plant aspects were intended to serve a


much larger generating facility than Sunflower needed to construct at the time the site was developed.


Much of the infrastructure was sized to accommodate approximately 1,000 MW of coal-fired generation.


The most cost-effective way for Sunflower to satisfy the increasing demand for electric power it is


required to provide to the Member Co-ops and Mid-Kansas for delivery to their consumers and to


maintain the power reserves required by the SPP is for Sunflower to install additional coal-fired


electricity generating capacity at Holcomb Station. By doing so, Sunflower will obtain the benefit of


using common facilities to service all generating units at that location and reduced fuel and fuel


transportation costs due to its increased bargaining power as a larger fuel customer. Accordingly,


Sunflower has been working since 2000 with various regional electric utilities, including those in Kansas


and surrounding states, to develop new base load electric generating resources at Holcomb Station.


A large project that serves the greatest practical number of customers provides the greatest economy and


results in the lowest cost of energy to each customer. Thus, in order to expand generating capacity at


Holcomb Station, Sunflower conceived the Holcomb Expansion Project and has successfully sought


additional participants to share in both its costs and its benefits. Progress in this effort has led to this


Application.48


Sunflower expects that of the 895 MW available, 695 MW of H2 will be owned by Tri-State. Two


hundred MW from H2 will be used by Sunflower to provide power to Kansas not-for-profit utilities. Of


that 200 MW, as much as 75 MW will be used by Midwest Energy; as much as 40 MW can be used by


47 Enforcement of NERC reliability standards has already begun. NERC has been able to issue penalties since June 18, 2007. See Mandatory
Reliability Standards for the Bulk-Power System, 72 Fed. Reg. 16,416 (Dep’t Energy Apr. 4, 2007); Mandatory Reliability Standards for the Bulk
Power System, Docket No. RM06-16-000 (May 31, 2007) (notice changing the effective date of the March 16, 2007 FERC order approving
mandatory reliability standards to June 18, 2007). The Department of the Interior and the Office of Electric Reliability are cooperating with and
assisting NERC and the REs in investigations into potential violations of the reliability standards. See FERC, 2008 REPORT ON ENFORCEMENT,
DOCKET NO. AD07-13-001 at 17 (Oct. 31, 2008). The first penalties for non-compliance were filed with FERC in June 2008 and FERC approved
those 30 days later. It is expected that NERC will be filing penalties for approval every month or two. See NATIONAL RURAL ELECTRIC


COOPERATIVE ASSOCIATION (NRECA) ENERGY POLICY DEPARTMENT & ENVIRONMENTAL UNIT, ISSUES REPORT, 2008 G&T LAWYERS’
MEETING & LEGAL SEMINAR (Nov. 5-7, 2008) at 93. While penalties associated with failure to provide adequate planning reserve capacity
margins have not yet been invoked, reliability planning is a focus of the 2005 Act.


48 The current participants in the Project (collectively, the Participants) are Sunflower; Tri-State Generation and Transmission Association, Inc.
(Tri-State), a cooperative electric utility headquartered in Westminster, Colorado; and Midwest Energy, Inc. (Midwest Energy), a not-for-profit
electric cooperative based in Hays, Kansas, that is experiencing demand growth.
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Kansas municipal utilities; and the remaining 85 MW will be utilized by Sunflower/Mid-Kansas


members.


The entire electrical output of H2 is expected to be connected to the Western Grid. Under this


arrangement, 200 MW from H2 will be transferred into the SPP through a 400 MW high voltage direct


current interconnection. This system will allow power to flow in either direction between the Western


and Eastern electrical grids.


1.3.9 Technology Selection


As discussed in Section Error! Reference source not found. of this Application, the basic design


objective for the Project is to construct and operate an 895 MW (net) base-load power plant that will


produce reliable, low-cost energy, utilizing to the maximum extent possible the existing infrastructure at


Holcomb Station. Because the most basic object of the Project is to produce an EGU that can be operated


as a baseload resource, with high annual utilization over many years, reliability of generation is of prime


importance in determining the source to be constructed. Furthermore, because the consumer population


to be served by the Project is relatively disadvantaged already as to the cost of electricity, the costs of


construction and operation of a new EGU also are of great significance in determining the source to be


constructed. Additionally, because this is an expansion project at an existing site, not a Greenfield


project, it is appropriate in determining the source to be constructed to take into consideration the existing


facilities and expertise of the workforce.


Accordingly, Sunflower evaluated many factors in determining the type of facility that would best meet


the basic design objectives of the Project. That evaluation led to the selection of an SCPC steam


generator designed for subbituminous, low-sulfur, Powder River Basin (PRB) coal.


In short, this selection is a consequence of the following considerations:


 PRB coal is by far the most available and economical coal source for power plants located in
the service area.


 A super-critical steam cycle is the most energy efficient technology available for this type of
fuel and unit size range.


 Pulverized coal-fired steam generation is the only available demonstrated fossil fuel
technology for an EGU of the size required for the generation needs of the Participants.


 The existing H1 generating unit at the site uses, and H2 will use, PRB coal or other low-
sulfur western coal, thus utilizing the existing material handling infrastructure to the
maximum degree possible to support the new unit.
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1.3.10 Consideration of Alternative Technologies


The PSD program does not require an applicant or permitting agency to conduct an “independent analysis


of alternatives” to the proposed source.49 It does, however, require that the public be given an opportunity


to comment on alternatives to the proposed source and that the permitting agency consider and respond to


such comments before making a final permit decision.50 Sunflower, nonetheless, did consider alternatives


to the proposed H2, including the need for new generation in the first instance.


As described in Section 1.3.8 above, Sunflower evaluated the demand for additional electric generation


capacity and determined that a new base-load power plant with high annual utilization will be needed to


meet that demand. Once the need for new base-load generation was identified, Sunflower then


considered what would be the most economical method to satisfy that need.


Alternatives considered include wind, solar, hydroelectric, biomass, natural gas-fired generation, nuclear-


based generation, and coal-based generation. Of these, Sunflower determined that coal-based generation


(i.e., PC, CFB, and IGCC) warranted more detailed evaluation.51 The other alternatives were eliminated


from further evaluation based on their inability to provide economical base-load generation.


With respect to the evaluation of the coal-based generation technologies, Sunflower selected as its starting


point the existing Holcomb Station facilities and the use of PRB coal to take advantage of the existing


infrastructure. Sunflower commissioned a study to evaluate the performance and cost of the coal-based


generation technologies on that basis.52 The study found that IGCC would have a levelized busbar


cost ($/kW) 50 percent higher than a CFB or SCPC — with a greater degree of uncertainty about


construction cost and operating reliability. Furthermore, while a CFB and SCPC would have comparable


emissions, a CFB would be less efficient and more expensive than an SCPC. Based on these findings, the


study concluded that the SCPC is the best technology for new generation at the existing Holcomb plant.


To summarize, in accordance with the basic design objectives described in Section 1.3.8 above,


Sunflower considered but rejected the following possible technology alternatives to meet the required


base load need, as none of them satisfies the basic objectives of the Project:


49 Prairie State, slip op. at 39. When Congress intended for alternatives to a proposed source to be considered during new source permitting
under the Clean Air Act, it expressed that intent in unmistakable terms. Specifically, the CAA nonattainment NSR program expressly requires an
analysis of alternatives before the permit may be issued. CAA §173(a)(5). The PSD program does not include similar specific language.
Section 173(a)(5) stands in stark contrast to the PSD language in CAA §§ 165(a)(4) and 169(3) requiring and defining BACT, and to the more
limited general requirement to allow the public to comment on alternatives in CAA § 165(a)(2).


50 CAA §165(a)(2).


51 Sunflower’s consideration of alternative coal-based generation technologies is not an acknowledgement that use of either CFB or IGCC instead
of the proposed SCPC would be consistent with the purpose and objectives of the proposed H2. Rather, as discussed in Part 1.3.11 below, it is
Sunflower’s position that consideration of either technology under the guise of BACT analysis would constitute redefining the proposed source
that is the subject of this Application.


52 Black & Veatch, “Holcomb Generation Expansion Project: Coal Technology Selection Study” (August 24, 2006). While the study was
performed in conjunction with the proposed expansion of Holcomb Station through the addition of three new SCPC units, the evaluation and
conclusions of the study are still relevant to H2 on its own.
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 Renewable energy (wind, solar, hydro, etc.) and biomass resources were not selected.
While renewable forms of electricity generation are becoming more viable, they cannot
economically satisfy the large base-load requirements of the Participants. Pursuant to a
voluntary, unwritten agreement reached by Governor Kathleen Sebelius and the investor-
owned and cooperative utilities in 2007, Sunflower and Mid-Kansas already operate wind
resources that satisfy the voluntary target of 10 percent of projected retail capacity obligation
for 2010. Midwest Energy likewise meets this voluntary commitment. Additionally, the
Sunflower-State Agreement contains further requirements for Sunflower’s use of renewable
energy sources.


 Natural gas-fired generation technology, either simple or combined-cycle, was not
selected. The long-term fuel cost associated with such resources makes energy supplied by
them too expensive for the base-load needs of the Participants. These generation resources
are more suitable for peaking and intermediate load applications, and Sunflower already
operates more than 600 MW of this type resource to meet the peaking and intermediate load
requirements of its owners.


 CFB generation technology was not selected. The size of CFB units is typically on the
order of 300 MW or smaller, so as many as four CFB units would be required to equal the
capacity of the proposed H2 SCPC unit. Such a generation option would be less efficient and
more costly than SCPC technology to meet the needs of the Participants.


 IGCC generation technology was not selected. IGCC units are inherently more expensive
to construct, have lower reliability, and are as yet not demonstrated generation technology for
PRB coal.53 Furthermore, these resources have substantially higher operating and
maintenance costs than do SCPC units.


 Nuclear generation technology was not selected. Although many nuclear plants are in
operation in the U.S., none have been constructed for more than 20 years. Estimated energy
costs are much higher than for conventional SCPC. Estimated schedule and permitting risks
are also much higher. Off-site nuclear waste disposal is very difficult to permit, and no
permanent disposal sites are presently available anywhere in the country. Because the level
of high risk and the development lead time is so long, it does not provide a viable alternative
to SCPC technology selected.


Each of the above referenced generation alternatives were considered and rejected for the reasons stated.


All of the reasons are independent from air quality permitting requirements. In short, Sunflower


identified a need for new economical base-load generation and concluded, after considering potential


alternatives, that a new 895 MW SCPC is the best alternative for meeting that need.


1.3.10.1 Consideration of Possible BACT Implications


IGCC must be eliminated from BACT consideration on two distinct grounds. First, it would


impermissibly redefine the source, which is not required as part of the BACT process. Second, it is not


an available, demonstrated combustion process for PRB fuel and has not been demonstrated to achieve


lower emissions than SCPC – but would cost substantially more.


53 PRB coal presents unique problems with prototype gasifiers used for electricity generation. The “reference plant” is different because PRB
coal is different.
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1.3.10.2 BACT Not a Source-Defining Tool


Under the Clean Air Act (CAA), a major emitting facility may not be constructed unless the “proposed


facility is subject to [BACT] for each pollutant [from] such facility.”54 Thus, the scope of the BACT


analysis (e.g., the production processes considered) is constrained by the requirement that BACT be


applied to the “proposed facility.” It is well settled that it is the applicant who proposes the facility to be


constructed through the application process.55


Based on this statutory language, USEPA has long recognized that the BACT process is “not a means to


redefine the design of the source when considering available control alternatives.”56 USEPA and states


have repeatedly acknowledged and followed this policy in the context of PSD permit appeals.57 The


United States Court of Appeals for the Seventh Circuit has upheld USEPA’s interpretation that BACT


does not require a redefinition of the source as consistent with the statutory text of the CAA.58 Neither


the recent Environmental Appeals Board (EAB) decision in In Re Desert Rock nor the USEPA


Administrator’s decision in Turk alter USEPA’s longstanding interpretation that BACT does not require a


redefinition of the source.59


As the applicant, Sunflower has defined the Project as: “A super-critical pulverized coal-fired steam


generating unit of sufficient capacity to operate a steam turbine and generator to produce 895 MW (net).”


Sunflower has determined that construction of an SCPC is a critical and integral element of its project


design, inherent in the underlying purpose of the facility for which its Application was submitted.


Sunflower’s selection of SCPC generation technology from the alternatives considered was based on


thorough comparisons of the advantages and disadvantages of each alternative. Ultimately, Sunflower


54 42 U.S.C. § 7475(a)(4) (emphasis added).


55 In re Prairie State Generating Co., PSD Appeal No. 05-05, slip op. at 46-47 (EAB August 24, 2006) (“the statute contemplates that the permit
issuer looks to how the permit applicant defines the proposed facility’s purpose or basic design in its application”); aff’d sub nom., Sierra Club v.
EPA, 499 F.3d 653 (7th Cir. 2007).


56 See, e.g., New Source Review Workshop Manual at B.13 (Oct. 1990) (draft) (“NSR Manual”).


57 See, e.g, In re Pennsauken County, NJ Res. Recovery Facility, 2 E.A.D. 667, 673 (Adm’r 1988) (upholding agency refusal to require a coal
fueled power plant be built when a municipal waste/coal fueled facility was proposed); In re Spokane Reg’l Waste-to-Energy, 2 E.A.D. 809, 811
(Adm’r 1989) (acknowledging USEPA will not require a PSD applicant to “change the fundamental scope of its project” in reviewing BACT); In
re Hawaiian Commercial & Sugar Co., 4 E.A.D. 95, 99-100 (EAB 1992) (rejecting argument that BACT requires applicant to install fuel oil fired
facility instead of the proposed coal fired facility because requiring petitioner’s “preference as to the type of boiler and fuel to be used . . . would
in effect redefine the source”); Board’s Amended Findings of Fact and Conclusions of Law, In re Draft Title V Air Quality Permit and Acid Rain
Permit No. 28-0801-29 for the Big Stone Facility and In re Draft PSD Permit No. 28-0803-PSD for the Big Stone Facility, at 52-54 (April 21,
2009) (concluding that consideration of IGCC for a proposed pulverized coal plant would redefine the source) (hereinafter “Big Stone”); In re
Sevier Power Co. Power Plant, DAQE-AN2529001-04, slip op. at 4-8 (Utah Air Quality Bd. Jan. 2008) (PSD does not require consideration of
an IGCC facility when the applicant has proposed a different power generation technology); Longleaf Energy Assocs. v. Friends of the
Chattahoochee, Inc., Nos. A09A037 & A09A0388, 2009 WL 1929192 (Ga. Ct. App. July 7, 2009)) (concluding that BACT does not require
consideration of alternative technology that would require a redesign of the plant and finding that IGCC technology would redefine the design of
a proposed pulverized coal fired power plant); cf. In re Hibbing Taconite Co., 2 E.A.D. 838, 842-43 (Adm’r 1989) (finding that requiring an
applicant to continue using natural gas instead of allowing it to switch to residual petroleum coke would not redefine the source).


58 Sierra Club, 499 F.3d at 655.


59 In re Desert Rock Energy Co., LLC, PSD Appeal Nos. 08-03, 08-04, 08-05 & 08-06 (EAB Sept. 24, 2009); In re American Electric Power
Service Corp, Southwest Electric Power Co., John W. Turk Plant, Fulton Arkansas, Order Responding to Petitioners’ Request that the
Administrator Object to the Issuance of a Title V Operating Permit, Petition No. VI-2008-01 (Dec. 15, 2009)
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chose SCPC as the basic and fundamental design because its reliability, efficiency, and demonstrated


ability to burn PRB coal, at a cost best suited to meet the needs of the Participants.


Consequently, Sunflower has not discussed the use of natural gas in lieu of pulverized coal as a potential


primary or alternate “clean fuel” in the discussion of BACT in Part 4.0 of the Application. The firing of


natural gas is not an “available” option which is required to be considered, given the basic and


fundamental design and object of the project (an SCPC-fired steam generator of sufficient capacity to


operate a steam turbine and attached generator of 895 MW [net]). Although the use of natural gas is


necessary as an adjunct fuel for purposes of startup and flame stabilization, it cannot be used as a primary


or even a significant fuel source in an SCPC boiler to generate the required output.


Similarly, Sunflower has not discussed IGCC as a potential control option in Part 4.0 of the Application


because use of IGCC would fundamentally redefine the source proposed by Sunflower. SCPC and IGCC


units employ radically different processes and equipment to produce electricity. The two processes are


quite distinct and require radically different physical plants. Although both processes use coal as the


initial fuel stock, beyond that, there are few similarities between IGCC and SCPC units. Most basically,


an SCPC design burns coal; an IGCC burns gas.


An SCPC unit combusts pulverized coal to generate steam, which then is used in a steam driven turbine to


generate electricity. In contrast, an IGCC design utilizes several additional steps and processes to first


“gasify” coal in a chemical reaction to create a “syngas” product. The syngas is then used as a fuel to


power combustion turbines to generate electricity.


More specifically, an IGCC unit employs a chemical reaction to convert coal into a gaseous stream


consisting primarily of hydrogen and carbon monoxide. The syngas is then further processed and


“cleaned” before it is burned in a combined cycle combustion turbine. Combustion turbines such as those


used in an IGCC application are designed for gaseous or liquid fuels and cannot burn pulverized coal.


Similarly, combustion turbines designed for an IGCC plant could not be used in a SCPC plant; nor could


the steam driven turbine, which is an inherent part of Sunflower’s design and objective, be used in current


IGCC application.


Furthermore, an IGCC unit requires a number of processes and components that do not exist in a SCPC


plant. These include the following: a cryogenic air separation unit, which generates oxygen for the


gasifier for the combustion turbine; coal gasifiers, which chemically convert a mixture of coal and water


into a synthetic gas; an acid gas recovery unit, which separates the sulfur from the syngas; a coal


preparation facility; slag handling equipment; a flare; and combined cycle combustion turbines with


relatively short stacks, smaller heat recovery steam generators, low pressure condensing steam turbine


generators, and other auxiliary and ancillary equipment.


Conversely, an SCPC unit includes critical process steps and components not found in an IGCC unit.


These include a super-critical steam generator, high-pressure condensing steam turbine/generator, specific


air quality control equipment, including selective catalytic reduction (SCR), dry flue gas desulfurization
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(Dry FGD), powdered activated carbon (PAC), and a fabric filter/baghouse (FF/Baghouse), a relatively


tall stack and other material handling and by-product disposal systems.


The H2 SCPC source will utilize much of the existing facility infrastructure that was originally designed


to accommodate it. In contrast, the addition of an IGCC EGU to Holcomb Station would require major


modifications of infrastructure and ancillary support facilities. Indeed, adding such a fundamentally


different generating technology at this location would negate the basic concept of Holcomb Station as


described in Section 1.2 above.


Because of the vastly different processes and components of IGCC versus SCPC, the footprint for an


IGCC unit would be from two to three and one-half times the size of the footprint of an SCPC unit with


similar generating capacity. Moreover, the design of an integrated SCPC facility provides for maximum


utilization of water resources by recycling and reuse, whereas a radically different IGCC facility would


necessitate either deep well injection or the development of a waste water discharge permit for some


waste water streams. Furthermore, the processes necessary for managing the by-products from a SCPC


steam generator are already in place at Holcomb Station. However, to accommodate an IGCC facility


there would be additional waste streams, such as elemental sulfur, which would either need to be sold into


commerce or landfilled.


These differences are neither incidental nor insignificant. They go to the very heart of the generation


technology differences considered by Sunflower when it made its selection of SCPC for the Project. All


of these essential differences compel the conclusions that IGCC and SCPC are inherently different


process technologies, and to substitute one for the other would redefine the design of the source, which is


not required under either state or federal law regarding BACT.


1.3.10.3 IGCC is Not BACT


Assuming solely for the sake of argument that Sunflower might be required to consider IGCC in its


BACT analysis, IGCC is not an available, demonstrated cost-effective control technology that would lead


to reduced emissions of regulated pollutants for H2. Therefore, under such a BACT analysis, IGCC


would be rejected as BACT for the proposed source at Step 1 of the USEPA-recommended “top-down”


analysis.


As the South Dakota Board of Minerals and Environment recently found, IGCC has not “been proven to


be ready and commercially available to produce base load electricity by burning subbituminous coal.”60


Furthermore, even if it might somehow be concluded that IGCC is technically “available” for the use of


PRB coal, that technology has not been demonstrated to have lower emissions than traditional PRB coal-


60 Big Stone at 54; see, also White Pine Energy Associates, LLC, Appendix 12, Top-Down Commercial Evaluation of IGCC, at 694 (“There are
no IGCC units which either currently or historically operated on 100% PRB coal.”).
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fired plants. Indeed, emissions data from existing IGCC facilities burning other fuels show that their


demonstrated emissions are no lower than those projected for H2.


Moreover, the differences in the fundamental processes between an IGCC and PC also make the


performance of a traditional top-down BACT analysis on a pollutant-by-pollutant basis comparing the


two processes virtually impossible and essentially meaningless. Unlike an add-on control technology,


which can be evaluated and compared on a pollutant-specific basis, it is all or nothing with an IGCC or


PC. No source would rationally involve an IGCC for control of one pollutant but PC-appropriate controls


for another. Rather, the two technologies are mutually exclusive.


1.4 Fuel Flexibility


The H2 PC-fired steam generator is intended for base-load service with an expected annual capacity


factor in excess of 90 percent. PRB coal is expected to be the primary fuel supply over the expected life


of the plant (in excess of 35 years). Consequently, the steam generator is being designed with this


specific fuel in mind, although the steam generator and associated emission control equipment also will


be capable of burning other types of western low sulfur coal.


The control technology evaluated to determine BACT for the various criteria pollutants that will be


emitted at H2 is particularly suitable for western coals, including but not limited to PRB coals. These


technologies are expected to function as well if coals from other Wyoming, Colorado, or Utah basins are


combusted. It is possible that during the lifetime of H2 that it will be desirable to burn western low sulfur


coal from sources other than or in addition to PRB coal. Indeed, it is Sunflower’s express intention to be


able to select and utilize PRB coal and other supplies, the combustion of which does not cause the


emission of pollutants that exceed the limitations set forth in Sunflower’s Proposed Final Permit, which


provides for the use of fuel from sources other than the PRB.


Notably, H1 has burned opportunity fuels that contain sulfur averages of about 0.5 percent sulfur, and


Sunflower has calculated the ambient impact of using such fuels. Further fuel flexibility may afford a


means by which certain pollutant emissions may be limited. For example, research conducted on H1


confirms that a substantial level of mercury emission reduction can be achieved with a blend of up to


about 20 percent western bituminous coal with PRB coal.
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2.0 Process Description


2.1 Pulverized Coal-Fired Steam Generator


The H2 steam generator will be designed to fire low-sulfur PRB coal with a design heat input rate of


8,700 million Btu per hour (MMBtu/hr). Low sulfur fuel, state-of-the-art controls and steam generator


design reduce emissions of sulfur dioxide (SO2), nitrogen oxides (NOX), particulate matter (PM), carbon


monoxide (CO), volatile organic compound (VOC), and mercury when combined with Dry FGD, SCR,


FF, and PAC as back-end control technologies.


2.1.1 Steam Generation Process


In a PC-fired steam generator, the fuel is pulverized to the consistency of talcum powder and


pneumatically injected through the burners into the furnace. Combustion takes place almost entirely


while the coal is suspended in the furnace volume and is started by use of natural gas igniters. When


normal steam generator temperature is achieved, the combustion process is self-sustaining and igniters are


removed from service.


What is meant by “super-critical”? When the pressure and temperature of water is increased above the


“critical point,” which is about 3,215 psi and 705°F respectively, it changes to steam without going


through the boiling process. This is referred to as the “critical condition” for steam and water. Units that


operate at temperatures and pressures above these conditions are called “super-critical”; units operated


below these conditions are called “sub-critical.”


The H2 steam generator will be designed to operate at super-critical steam conditions. Steam cycle


efficiency increases at increased pressure and temperature and results in less fuel consumption. This in


turn results in lower fuel and operating costs and lower total emissions per unit of output.


Sunflower expects H2 to utilize a wall-fired steam generator61 equipped with low-NOX burners (LNB)


and overfire air (OFA). It is possible that a tangential-fired steam generator may be utilized, again with


the requisite LNB and OFA configurations, but this configuration would not alter the control technology


deployed or the resulting emissions.


Gaseous emissions and PM generated in the PC-fired steam generator will be carried by the flue gases


exiting the steam generator to post-combustion controls to further reduce emissions of mercury, NOX,


61 Depending upon the type and location of the burners and the direction of coal injection into the furnace, PC fired steam generators can be
classified into two different firing types: wall and tangential. Wall-fired boilers can be either single wall-fired, with burners on only one wall of
the furnace firing horizontally, or opposed wall-fired, with burners mounted on two opposing walls. Tangential (or corner-fired) boilers have
burners mounted in the corners of the furnace.
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SO2, acid mists, and other trace metals. The individual components of the back-end controls include the


following:


 Selective Catalytic Reduction (SCR)


 Lime-based Desulfurization (Dry FGD)


 Powdered Activated Carbon (PAC) injection; and


 Fabric Filter (FF)


By-products of combustion from a PC-fired steam generator include fly ash and bottom ash.


2.1.2 Air Pollutant Generation and Control


2.1.2.1 NOX, CO, and VOC


The furnace geometry is optimized to provide adequate burner spacing, burner zone cooling surface, and


burner zone residence time for the required NOX levels. Peak NOX formation is reduced by controlling


the rate of combustion and optimum stoichiometry. Combustion air gradually mixes with products of


combustion further downstream to complete char reactions while minimizing NOX re-formation.


Additional air staging is accomplished by introducing a portion of the combustion air above the


uppermost level of burners. This further stages combustion and reduces the formation of NOX in the


immediate burner combustion zone.


During combustion, carbon in the coal reacts with oxygen to produce heat and CO2. In order to complete


this reaction, the coal particles and oxygen must have sufficient time in the combustion zone to complete


the reaction, sufficient mixing of fuel and oxygen, and a high enough temperature. These three concepts


are generally referred to as the three “Ts” of combustion: time, turbulence, and temperature. Modern


steam generator design is keyed to optimize the three Ts and thereby allow the combustion reaction to go


to completion to the greatest extent possible. Modern environmental regulations emphasize reducing the


emission of NOX, which is usually accomplished by reducing the oxygen in the combustion zone to just


above stoichiometric concentrations and staging the combustion air so as to reduce peak flame


temperature. If furnace temperatures are not high enough to allow all of the carbon to react to form CO2,


or if there is a deficiency in combustion air to supply the oxygen, the products of incomplete combustion


will remain. CO and VOC emissions are the result of incomplete combustion. Operating with higher


flame temperatures and longer furnace residence times can reduce CO and VOC emissions, but these


conditions concurrently result in an increased NOX formation. Balancing lowest levels of CO, VOC, and


NOX emissions is a key consideration in steam generator design and operation.


For controlling NOX emissions, PC-fired steam generator technology utilizes LNB and staged combustion


such as OFA, which together serve to reduce the amounts of NOX created during combustion.


Additionally, the use of SCR after the steam generator will reduce NOX emissions. The optimum


temperature range for SCR is between 675°F and 850°F. With the combination of LNB, OFA, and SCR,


Sunflower has determined the following NOX emission limitation for the H2 steam generator:


 NOX: 0.05 lb/MMBtu
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To minimize CO and VOC emissions while at the same time limiting the formation of NOX, the three Ts


of combustion are closely regulated in the steam generator. Add-on control technologies to reduce CO


and VOC emissions such as oxidation catalysts are not available for use on a solid fuel-fired steam


generator. Trace metals in the fly ash in the gas stream deplete or poison the catalyst after a very short


period of operation, resulting in extremely high operational and maintenance costs due to the frequent


catalyst replacement.


Sunflower has determined the following CO and VOC emission limitations for the H2 steam generator:


 CO: 0.12 lb/MMBtu


 VOC: 0.003 lb/MMBtu


2.1.2.2 SO2 and H2SO4


The sulfur in the coal reacts with oxygen to form SO2. In addition, some of the SO2 is further oxidized


into sulfur trioxide (SO3). SO3 then can react in the presence of water to form sulfuric acid (H2SO4).


To reduce SO2 emissions, lime is added to the flue gases, where it reacts with the SO2 in the gas stream to


form calcium sulfite (CaSO3) and calcium sulfate (CaSO4). The desulfurized flue gases, along with


reaction products, unreacted lime, and fly ash passes out of the dry scrubber to the baghouse.


The Dry FGD will remove SO3 and H2SO4 present in the flue gases exiting the PC-fired steam generator,


as well as SO2. This will result in an overall reduction of approximately 93 percent of the SO2 for the


proposed project when firing coal with a sulfur content of 0.5 percent and a reduction in excess of


90 percent of H2SO4. Sunflower has determined the following SO2 and H2SO4 emission limitations for


the H2 steam generator:


 SO2: 0.060 lb/MMBtu when scrubber inlet SO2 is less than 0.9 lb/MMBtu


0.085 lb/MMBtu when scrubber inlet SO2 is 0.9 lb/MMBtu or greater


 H2SO4: 0.0037 lb/MMBtu


2.1.2.3 Particulate Matter, Lead, and Mercury


The FF is used to remove filterable PM, lead, and PAC-adsorbed mercury and other trace metals from the


steam generator’s exhaust gases. Particulate-laden gas passes through the filters, but PM is captured on


the bag materials for easy removal and disposal. Mercury is removed by being adsorbed onto the PAC


which is injected into the flue gases and collected in the FF along with the waste powder.


Sunflower has determined the following PM, lead, mercury and opacity emission limitations for the H2


steam generator:


 PM: 0.015 lb/MMBtu (filterable)


 PM10: 0.012 lb/MMBtu (filterable)


 PM10: 0.018 lb/MMBtu (filterable plus condensable)


 PM2.5: 0.012 lb/MMBtu (filterable)
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 PM2.5: 0.018 lb/MMBtu (filterable plus condensable)


 Lead: 1.64 x 10-5 lb/MMBtu


 Mercury: 0.020 lb/GWH


 Opacity: 20 percent (6-minute average)


Fly ash will be exhausted from the generator and collected within the unit’s FF. The collected fly ash will


be mixed with the by-products of the Dry FGD system, rendering this material, referred to as waste


powder, of limited commercial use. The waste powder will be disposed of an on-site landfill.


Bottom ash will be collected in a water-filled ash hopper at the bottom of the unit. It will be removed by


means of a drag chain conveyor from the ash hopper in a decanted state and stock-piled for transportation


to the ash disposal landfill or sale into commerce.


2.2 Material Handling


H2 will handle the following bulk materials: solid fuel (PRB coal), pebble lime, waste powder, PAC, and


bottom ash. The various systems are discussed in the following sections. Process Flow Diagrams are


included in Appendix C, illustrating each of the following materials handling processes: coal (C-1), lime


(C-2), PAC (C-2), bottom ash (C-3), and waste powder (C-4).


2.2.1 Coal Handling


2.2.1.1 Railcar Unloading


The solid fuel will be delivered to the facility by rail. The existing railcar unloading station will rotate


individual cars and dump the material into underground hoppers. PM emissions generated by this activity


are controlled through the use of an amended water spraying system.62 The amended water spray insures


the exterior of the material being unloaded is maintained in a damp state to virtually eliminate the


possibility of any free dusting occurring.63 The receiving hopper is underground and is not directly


exposed to weather, which further minimizes potential dusting.


The existing coal handling system equipment will be used to unload coal to the existing H1 and to the


new H2 coal handling system extension. Existing unloading equipment includes the rotary car dumper,


conveyors BC-1 and BC-2, transfer house 1 (TH-1), and the double wing stacker. The existing equipment


described will be used to unload coal to one of two active storage piles, with the H1 pile on the south side


via BC-3 and the H2 pile on the north side via BC-4 as shown on the site plan. PM emissions generated


by this activity are controlled through the use of an amended water spray system and a dry dust collection


system. The water spray insures the exterior of the material being unloaded is maintained in a damp state


to reduce the possibility of any free dusting occurring. The dust collection system consists of a vacuum


62 Amended water spray system is a mixture of water and a chemical surfactant that adheres to particles and controls PM emissions.


63 Water based dust suppression systems are not operable in freezing weather.
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system with filter bags for collecting free dust that does occur. Dust is collected and injected below the


surface of the coal being transported on the reclaim belts. The discharge of BC-3 and BC-4 onto the


respective H1 and H2 storage areas and the storage piles themselves are not enclosed and do not have dust


collection systems.


2.2.1.2 Receiving Hopper to Transfer House #1


Underneath the receiving hopper, the material is placed on an existing conveyor (BC-1) that transports the


coal to the existing enclosed transfer house (TH-1). Additional wet suppression, combined with a


chemical surfactant, is applied to the coal as it is being transferred from the receiving hopper to BC-1.


Conveyor BC-1 is shielded from the elements by an enclosure and delivers the material to TH-1. Several


modifications will be made to TH-1 in order to accommodate the new coal distribution system.


Currently, coal is transferred from BC-1 to BC-2 in TH-1; and from BC-2, it is transferred onto either


BC-3 for deposition onto the H1 active storage pile or onto BC-4 for deposition onto the H1 reserve


storage pile. With the addition of H2, TH-1 will be modified to incorporate two new conveyors into the


coal distribution system: C-20A and C-20B. When coal enters TH-1 on BC-1, it will be routed to either


the new temporary reserve pile stockout pile for H1 on C-20A, the new temporary reserve pile stockout


pile for H2, or the existing BC-2 to be transferred to the active piles for H1 and H2. The duct control


systems for TH-1 will also be modified by the addition of a baghouse to further control particulate


emissions from the transfer operations within the structure.


2.2.1.3 Stacker System and Active Storage Pile


During normal operation, coal from TH-1 will divert to conveyor BC-2, which will then be diverted to


either H1 or H2 active storage piles via Conveyor BC-3 or BC-4 respectively. The H1 active storage pile


located on the southern side of BC-2 will not be modified. The H2 active storage pile will be located to


the north of BC-2 in part of the area previously occupied by the H1 reserve storage pile.


The foaming dust suppressant which is applied in TH-1 is highly effective and serves to limit PM


emissions at each successive transfer point, as well as from coal in the storage piles. Under normal


operating practices, 90 percent of the coal diverted to an active storage pile while 10 percent is diverted to


the reserve storage pile via the inactive stockout belt system.


Extension of the existing stacker runway and BC-2 belt will allow direct coal stockout above the existing


H1 emergency reclaim hoppers and also the new H2 emergency reclaim hoppers. The stacker travel


extension to the east will allow a portion of both the H1 and H2 active storage piles on the eastern ends to


be reclaimed through the emergency reclaim hoppers.


2.2.1.4 Reserve Piles


While normal operation will divert the coal to conveyor BC-2 through TH-1, a diversion gate will allow


coal to be stocked out to either the H1 or H2 inactive storage area when the need arises to supplement this


reserve. Station operations will determine the location for coal to be transferred by mobile equipment.


The inactive stockout conveyor will also be used when either BC-2, BC-3, or BC-4 conveyor or stacker
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equipment normally used to unload a train to the active coal piles is temporarily out of service and a train


is on site for coal delivery.


A new H1 inactive stockout conveyor BC-20A will be used to unload to an area on the south side of


TH-1. Similarly, a new H2 inactive stockout conveyor BC-20B will be used to unload to an area on the


north side of TH-1. Coal will be unloaded to conical piles via these conveyors through telescoping


chutes.


In addition to these conveyor modifications, the existing coal reserve pile for H1 will be relocated to the


south of the existing H1 active pile. The H2 active storage pile will be located along the southern edge of


the area previously occupied by the H1 reserve storage pile. The reserve pile for H2 will be located north


of this new active storage pile. The reserve piles for H1 and H2 will not be covered, but the coal that is


stored there will be compacted and not prone to dusting.


The H2 reserve pile will be maintained separately from the H1 reserve pile.64 The reserve storage piles


for H1 and H2 will be reclaimed with scrapers and dozers. H1 and H2 inactive reserve storage each will


be based on 45 days of coal storage per respective unit operating at the maximum continuous fuel burn


rate as a design requirement.


2.2.1.5 Reclaim and House Conveyor Systems


From the two active piles,65 coal will be recovered for the appropriate steam generator by gravity on an as


needed basis by way of rotary plows located beneath each active pile onto underground conveyors which


lie beneath each storage pile. A front end loader is used to move a percentage of coal onto the rotary


plow intake grizzly; otherwise, it feeds by gravity through the rotary plows. Rolling stock activity


accounts for perhaps 20 percent of the total coal handled on the active pile.


The H2 reclaim system will be transferred via gravity by rotary plow feeders onto Conveyor C-30A/B,


deposited underground onto Conveyors C-31A/B, then through a new Crusher Tower (TH-3). Within


TH-3, any large pieces of coal will be sized in crushers and will be transferred to conveyors C-32A/B.


Emissions from TH-3 will be controlled through the use of a baghouse. From TH-3, coal is moved


Transfer House 4 (TH-4), where it will be transferred to conveyors C-33A/B and then on to Transfer


House 5 (TH-5) and onto Conveyor C-34A/B, where it is distributed to individual coal storage bunkers.


Emissions from both TH-4 and TH-5 are controlled through baghouses, and any emissions from the


transfer of coal into the storage bunkers are controlled by the TH-5 baghouse as well.


64 Coal supplied for H2 will typically be provided from PRB mines that provide a lower Btu content than the coal supplied for H1, which is not
designed to burn the lower Btu coal efficiently.


65 The H1 reclaim operations and all other downstream coal operations are not being modified as a result of the H2 project. They are therefore
not discussed further.
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2.2.2 Lime Handling


Lime, used in the Dry FGD system to remove SO2 from the flue gas stream, will be delivered by truck or


by rail. The lime will be delivered to the existing bulk unloading terminal where it will be transferred to a


new storage silo. Emissions from the unloading are currently controlled through the use of a baghouse,


and this system will continue to be employed for the H2 deliveries. A baghouse will be installed on the


new lime silo to control emissions from the transfer of the material to the silo. A lime preparation


building also will be constructed, and lime will be pneumatically transferred to the building for


preparation. The PM emissions generated from the pneumatic transfer will be controlled by a baghouse


on the lime storage silo. From there, the lime will be fed to a self contained and totally enclosed day bin


where it is slaked and fed to the unit’s Dry FGD system.


2.2.3 Bottom Ash


Bottom ash will be removed from H2 via a drag chain conveyor system. The drag chain will pull the ash


out of the water bath and decants water from the ash. The ash will be transferred by the drag chain to a


pile outside the steam generator structure. The bottom ash will be transferred as a wet material, thereby


minimizing PM emissions. The material will be transferred into haul trucks via a front-end loader for


transport to off-site customers or the on-site landfill.


2.2.4 Waste Powder


For H2, fly ash will be collected at three different points in the exhaust gas system. Ash will be collected


in hoppers in the air pre-heater/SCR system, the economizer system, and in the hoppers installed in the


FF. Although a small portion of material will be collected in the air pre-heater hoppers and economizer


hoppers, most of the fly ash and the by-products of the Dry FGD system (collectively known as “waste


powder”) will be collected in the FF.


While filters are not installed in the gas stream to remove ash from the flue gases in the air pre-


heater/SCR and economizer collection points, fly ash falls out at these points and must be removed from


the system. The fly ash will be transferred pneumatically from the air pre-heater hoppers to the waste


powder silos. Since the ash transport system is fully enclosed, the only opportunity to have PM emissions


released to the atmosphere occurs at the transfer points into the waste powder silos. These transfer points


are controlled by high efficiency dust collectors, and the actual emission of PM into the ambient air is


minimal from this process. Waste powder collected in the economizer will be transferred by an enclosed


screw conveyor system and deposited in the bottom ash drag chain conveyor system. From here, the ash


will mix with the bottom ash and be removed as described in Section 2.2.3 above.


While a small portion of material will be collected in the air pre-heater hoppers and economizer hoppers,


the majority of the fly ash and the by-products of the FGD system will be collected in the main fabric


filter. Waste powder will be removed from the FF and transferred to a surge silo located adjacent to the


FF structure. From there, a part of the waste powder will be returned to the Dry FGD system for


recycling. This increases the lime utilization and allows for a substantial reduction in the amount of raw


lime that must be fed to the system to maintain the high SO2 removal efficiencies. This is not only a
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necessary economic consideration; it also allows Sunflower to conserve lime resource and generate as


little waste powder as possible.


The recycle stream from the surge silo will be fed to a day bin, which will be equipped with a baghouse to


control any particulate matter generated through the transfer of the material into the bin. In the day bin,


the recycle material will be processed, re-hydrated, and fed back to the Dry FGD system. The remaining


material in the surge silo will be transferred via totally enclosed pneumatic conveyors to the waste powder


silos. As described above, the high-efficiency FF will control the PM emissions generated during silo


loading.


Two existing waste powder silos will provide storage for H1 and H2 waste powder. Additionally, a third


new waste powder silo will be constructed to provide necessary reserve capacity and reliability. Both H1


and H2 can utilize all three waste powder silos for storage. Routinely, the waste powder will be


transferred to a pug mill where water is added (approximately 25 percent by weight) to minimize dust


emissions. This material will then be transferred to trucks which will deposit the material at the on-site


landfill for permanent storage.


2.2.5 Powdered Activated Carbon System


A PAC injection system will be installed to remove mercury and mercury compounds that are released


from coal into the flue gases during the combustion process. The PAC system will include four storage


silos, pneumatic blowers for transporting sorbent, and silo vent filters to prevent PM from escaping the


silos. While PAC will be the preferred sorbent media, other types of media may be considered.


The PAC will be metered and conveyed pneumatically from the storage silos to a location downstream of


the air heaters, where it will be injected into the exhaust gas ductwork. The PAC will disperse within the


flue gas and mercury and mercury compounds will adsorb onto the PAC to be subsequently collected in


the FF. Additional mercury will be adsorbed from the flue gases as it passes through the fly ash and PAC


filter cake that has collected on the bags within the FF. As the FF initiates the cleaning process, the fly


ash and PAC will drop into the FF hoppers for collection and transport to the waste powder system.


2.2.6 Cooling Towers


H2 will require the installation and operation of a wet mechanical draft cooling tower. The water from


the cooling tower will be cycled through the system to remove heat from the unit. Wet cooling towers


rely on the latent heat of water evaporation to exchange heat between the process and the air passing


through the cooling tower. In wet cooling towers, heat transfer is measured by the decrease in the process


temperature and a corresponding increase in both the moisture content and the wet bulb temperature of


the air passing through the cooling tower.


PM emissions occur from the cooling tower as a result of the total solids (dissolved minerals) in the water


being entrained in the air stream. These droplets of water (containing PM) are referred to as “drift.”


While most of the drift is deposited in or near the tower, some of it can exit through the top of the tower


and enter the air as PM10 and PM2.5. The most efficient way to remove drift from cooling towers is by
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installing drift eliminators and by assuring construction techniques employ close tolerances when the drift


eliminators are installed. Drift eliminators are designed to remove as many droplets as feasible before the


air stream and drift leaves the cooling tower.


2.2.7 Auxiliary Boiler


An auxiliary boiler will be installed to provide building heat during times of unit outage. The auxiliary


boiler will burn natural gas and have a capacity of 100,000 lbs of steam per hour, with a heat input of


approximately 200 MM/Btu per hour. Operation of the auxiliary boiler is based on a 10 percent annual


utilization rate (876 hours). The auxiliary boiler will operate (other than for testing) primarily when the


steam generator is out of service or undergoing startup.


2.2.8 Emergency Diesel Generator


An emergency diesel AC generator will be installed for use during times when auxiliary electrical power


supply backfeed from the grid is not available. The emergency diesel generator will burn ultra low-sulfur


diesel (ULSD) fuel and have a capacity of approximately 1,709 hp (1,500 kW). The emergency diesel


generator will operate (other than for testing) only when its respective essential AC power supply is


disrupted. It is assumed to operate 100 hours annually for testing.


2.2.9 DFP Booster Pump


A DFP booster pump will be installed to provide adequate fire water pressure to the higher elevations in


the steam generator building. This pump will be used in addition to the existing diesel fire pump. The


DFP booster pump will burn ULSD fuel and will operate only on loss of AC power to the plant or failure


of the AC fire water pump, and if there is a fire. The DFP booster pump will only operate during


emergency circumstances, and for less than 100 hours per year for testing.
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3.0 Air Emissions


This permit application identifies emission sources pertaining to H2. Emissions were calculated


assuming continuous operations (8,760 hours annually) for the H2 steam generator as well as material


handling emissions. Emission calculations are shown in Appendix D. The emission calculation


methodology for each emission type is discussed below.


 Annual PC steam generator emission calculations for criteria pollutants are based on
information that is consistent with the Best Available Control Technology (BACT) analysis
findings discussed in Part 4.0. Calculations for emissions of Hazardous Air Pollutants
(HAPs) are based on a variety of sources, including industry information from the Electric
Power Research Institute (EPRI), stack testing conducted on H1, and USEPA’s AP-42 factors
for coal-fired facilities from AP-42 (9/98).66


 Material handling emissions for conveying, crushing, and processing are based on AP-42
factors.


 Fugitive emissions from haul roads and storage piles are based on AP-42 factors and
guidance.


 Cooling tower air emissions are estimated based on site specific water quality data,
circulating rates, and design drift for PM emissions.


Specific reference and methodologies are detailed in the emission calculation worksheets included in


Appendix D.


66 Tables 1.1-12, 1.1-13, 1.1-14, and 1.1-18
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4.0 Regulatory Applicability


4.1 Federal and State Requirements


H2 will be subject to a variety of federal and state air quality regulations. In order to better show these


requirements, a compilation of all regulations has been identified in a matrix and tables contained in


Part 2.0 of this document. The regulatory matrix is shown as Table 2-1 in Part 2.0.


4.2 MACT and Case-by-Case MACT Standards


On February 28, 2005, USEPA published a determination that EGUs should not be listed as a source


category under CAA §112, but instead should be subject to a NSPS for mercury.67 In a separate action on


March 15, 2005 USEPA issued the Clean Air Mercury Rule (CAMR) to permanently cap and reduce


mercury from coal-fired power plants.68 USEPA’s delisting decision and CAMR were appealed and on


February 8, 2008, the circuit court vacated USEPA’s decision to delist EGUs and CAMR.69 As a result of


the court’s decision, EGUs are subject to the requirements of Section 112.


CAA §112(g) requires a case-by-case Maximum Achievable Control Technology (MACT) determination


when an owner or operator constructs a major source of hazardous air pollutants (HAP). A source is


“major” if its potential emissions equal or exceed 10 tons per year of a single HAP or 25 tons per year of


total HAPs.70 USEPA’s §112(g) regulations make clear that the requirement for a case-by-case MACT


determination under §112(g) is triggered only by the construction of a new unit that in and of itself is a


major source of HAPs.71 Sunflower evaluated the potential HAP emissions from H2 and concluded that it


is not a major source of HAPs. The addition of the H2 unit to Holcomb Station will not cause an increase


in HAP emissions greater than the 10 tons per year for any single HAP or 25 tons per year for all


combined HAP emissions. In fact, if the HAP emissions from the existing and proposed unit are


incorporated into the total HAP emissions summary, the entire Holcomb Station site is still not a major


source of HAPs. Sunflower examined several sources of information in coming to this conclusion. First,


data that has been collected and compiled by EPRI was reviewed and emission estimates generated from


their data. Second, two sets of stack tests were performed on the existing H1 steam generator to quantify


the full range of HAP emissions. Testing was performed in May 2004 and again in August 2009, and the


results of both tests have previously been submitted to KDHE for review.72 As has been discussed in


67 70 Fed. Reg. 15,994 (Mar. 29, 2005) (delisting decision).


68 70 Fed. Reg. 28,606 (May 18, 2005).


69 New Jersey v. EPA, 517 F.3d 574 (D.C. Cir. 2008).


70 40 CFR §63.2.


71 40 CFR §§63.40(a) and 63.41 (definition of “construct a major source”).


72 May 2004 data was submitted to KDHE in support of the 2006 PSD permit application. August 2009 data was submitted to KDHE in October
2009.
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previous submittals, Sunflower believes that the test data from H1 is extremely relevant as the new H2


will have nearly identical back end pollution controls to as are found on the existing H1, with the only


difference being in the addition of an SCR for H2, which should not substantially affect the emission of


HAPS. The data from H1 was therefore scaled up to the heat input of H2 to reflect the size differences


between the two units. Using both the EPRI and H1 scaled data, emission estimates are well below the


10/25 tons per year thresholds, as demonstrated in Table 1-1.


Table 1-1
HAP Emission Estimates


Pollutant
Source


EPRI H1 Tests


Organic HAP Emissions 9.71 3.01


Metals HAP Emissions 1.22 2.02


Acid Gas Emissions HAP Emissions 11.68 2.54


HCl 4.23 1.35


HF 7.45 1.19


Lead and Mercury Emissions HAP Emissions 0.14 --A


Total – H2 22.75 7.57
Notes:


A. Lead and mercury emissions are included in the total metal HAP emissions.


In addition, Sunflower examined whether startups, shutdowns, and other scrubber out of service events


would cause the acid gas HAP emissions (HCl and HF) to exceed the 10 tons per year threshold. In order


to estimate the effect of these scenarios, Sunflower analyzed test data from H1 that was gathered prior to


the flue gases entering the Dry FGD. This data would allow an estimate of the uncontrolled emissions of


HCl and HF. Sunflower estimates that the new H2 unit would have to run without SO2 controls (i.e., no


Dry FGD in operation) for almost 3,000 hours per year for the emissions of either HCl or HF to exceed


10 tons per year. Such a scenario is impossible as the unit would violate the SO2 PSD permit limits long


before 10 tons of either HAP emissions were realized. All data supporting the information in Table 1-1 as


well as the potential uncontrolled emissions are contained in Appendix L. Because potential HAP


emissions from H2 do not exceed the 10 and 25 tons per year HAP major source thresholds, a case-by-


case MACT analysis is not required.


4.3 New Source Performance Standards (NSPS)


The USEPA regulates new sources under the NSPS as contained in 40 CFR Part 60 through the


development of standards applicable to a specific category of sources. Emission sources within a specific


category constructed or modified after a given date must meet the requirements of the NSPS. For the


proposed operations and activities of H2, the following NSPS regulations will apply: NSPS Subparts A,


Da, Db, Y, and IIII.
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NSPS Subpart A encompasses the general NSPS regulations and includes the conventional monitoring,


recordkeeping, and reporting requirements.


NSPS Subpart Da applies to “Electric Steam Generating Units for Which Construction is Commenced


After September 18, 1978” and thus impacts the operations of the proposed PC steam generators, as well


as the auxiliary boilers. Subpart Da establishes limits for PM, NOX, SO2, and opacity limits for emissions


from the steam generator. Sunflower’s proposed operations are designed to meet the regulatory


requirements defined in Subpart Da. On February 28, 2005, USEPA published proposed revisions to


Subpart Da. These revisions included lower emission limitations for NOX and SO2. On July 18, 2005


USEPA published final regulations establishing a new emission limitation for mercury under


40 CFR 60.44a. The emission limitations determined for the H2 steam generator are in compliance with


both the existing Subpart Da and the new Subpart Da revisions. This subpart imposes additional


monitoring and record-keeping obligations to the source operator.


Emissions from the auxiliary boiler will be subject to Subpart Db of the New Source Performance


Standards. Subpart Db establishes limitations for PM, NOX, SO2, and opacity for emissions from the


boiler. Subpart Db does not have standards for PM, SO2, or opacity for units firing only natural gas as the


auxiliary boiler will. The emission limitations determined for NOX for the H2 auxiliary boiler are in


compliance with the Subpart Db requirements. This subpart imposes additional monitoring and record-


keeping obligations to the source operator.


Material handling operations are subject to NSPS Subpart Y. NSPS Subpart Y establishes “Standards of


Performance for Coal Preparation Plants” and addresses the material handling aspects of coal by


Sunflower for H2. Subpart Y does not have any numeric PM limitations, but rather establishes opacity


limitations for the respective material handling processes. Affected systems constructed for servicing


H2’s operations will each be conducted and controlled by use of dust suppression systems, dust


collections systems, enclosures, wind screens, covers, etc. to ensure full compliance with Subpart Y.


Emissions from the emergency diesel generators will be subject to regulation under the Standards of


Subpart IIII - Performance for Stationary Compression Ignition Internal Combustion Engines at


40 CFR 60.4205. Under this regulation, compliance with emission limitations will be primarily the


responsibility of the engine manufacturer and by the procurement and use of low-sulfur fuels.


4.4 National Emission Standards for Hazardous Air Pollutants


In addition to the NSPS rules, USEPA has promulgated regulations that address individual HAPs and are


intended to define controls for the HAPs that are known as MACT. Similar to the NSPS, these


regulations are based on process category and are addressed in 40 CFR Part 63 and are known as the


National Emission Standards for Hazardous Air Pollutants (NESHAP). Emission sources within a


specific category must meet the requirements of the NESHAP, regardless of date of construction. To


date, only one NESHAP has been promulgated that address the proposed operations and activities of H2.


This NESHAP, 40 CFR 63 Subpart Q, “National Emissions Standards for Hazardous Air Pollutants for


Industrial Process Cooling Towers.” This NESHAP forbids the use of chromium-based water treatment
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chemicals in industrial cooling towers. Sunflower will not utilize any chromium-based water treatment


chemicals.


4.5 Risk Management Plan (RMP)


Federal Chemical Accident Prevention (CAP) program found at 40 CFR Part 68 deals with various


hazardous substances that may be stored in bulk at a facility. Sunflower will store anhydrous ammonia, a


listed chemical in 40 CFR 68, in a pressurized storage vessel that does not vent to the atmosphere. There


will be greater than 10,000 lb of anhydrous ammonia stored on-site. The CAP Threshold Quantity for


anhydrous ammonia is 10,000 lb [see 40 CFR 68.130, Table 1]. Therefore, Sunflower will be subject to


the CAP program. Prior to the time ammonia is stored on site, Sunflower will conduct a hazard


assessment, prepare a Risk Management Plan (RMP) and comply with all requirements specified in


40 CFR Part 68.


4.6 Compliance Assurance Monitoring (CAM)


USEPA established the Compliance Assurance Monitoring (CAM) rule under 40 CFR Part 64 to ensure


that major source units required to obtain a Part 70 Operating Permit and that utilize a control device to


achieve compliance with a Federal regulatory emission standard will maintain compliance during daily


operations. The CAM rule requires owners and operators to monitor the operation and maintenance of


the subject control equipment, to evaluate the performance of their control device, and to report whether


or not the emission limitations are met. The FF utilized to control PM emissions from the steam


generator is subject to the CAM rule, as identified within the regulatory applicability table of Part 2.0.


Sunflower will develop a CAM plan that outlines the monitoring and maintenance activities to be


implemented to ensure proper operation of the FF when the Title V Operating Permit application is


submitted.


4.7 Acid Rain


USEPA was authorized by Congress under Title IV of the CAA to establish the Acid Rain Program.


USEPA established the provisions of the Acid Rain Program in 40 CFR, Part 72 through Part 77. The


main goal of the program is to achieve significant environmental benefits through reductions of SO2 and


NOX emissions, the primary components of acid rain. The H2 steam generator will be subject to the Acid


Rain provisions, as identified within the regulatory applicability table of Part 2.0. An Acid Rain


application is due one year prior to commencing initial start-up operations. Therefore, an Acid Rain


Permit (Title IV) Application will be prepared for the steam generator and submitted in the appropriate


timeframe in compliance with federal requirements.


4.8 Title V Operating Permit


USEPA was authorized by Title V of the CAA to establish an air quality operating permit program that


provides as a central point for tracking all applicable air quality requirements for every source required to


obtain a permit. USEPA established provisions of the Title V Program in 40 CFR, Part 70. Each state


was also required to establish an operating permit program. As required by K.A.R. 28-19-510, Sunflower
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will submit an application to amend the Holcomb Station Title V operating permit within one year of


initial startup of H2.


4.9 Prevention of Significant Deterioration (PSD) Regulations


Kansas, in accordance with criteria established by USEPA, has classified the ambient air quality of the


different areas of the state as either attainment, non-attainment, or unclassifiable. The designation for the


respective areas is based on ambient air concentrations observed or predicted for select compounds for


each representative area. The USEPA-promulgated ambient air quality standards (subsequently adopted


by the KDHE, see Table 1-2) that were designed to protect the public health (primary standard) and


welfare (secondary standard) for criteria pollutants. The designations for Finney County, where the


proposed project is to be built, are identified in Table 1-3.


Table 1-2
National Ambient Air Quality Standards (NAAQS)


Pollutant Averaging Period A
NAAQS C


Primary (μg/m3) Secondary (μg/m3)


NOX Annual 100 100


SO2


Annual 80 B


24-hour 365 B


3-hour B 1,300


PM10


Annual 50 50


24-hour 150 150


PM2.5


Annual 15 15


24-hour 35 35


CO
8-hour 10,000 10,000


1-hour 40,000 40,000


Lead 3-month 1.5 1.5


Ozone 1-hour 235 235
Notes:


B. Short term ambient standards may be exceeded once per year; annual standards may never be exceeded.
C. No ambient standards for this pollutant and/or averaging period.
D. Source: K.A.R. 28-19-200


Table 1-3
Pollutant Ambient Air Quality Classifications


Pollutant Classification A


NOX Unclassifiable/Attainment
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SO2 Unclassifiable/Attainment


PM10 Unclassifiable/Attainment


PM2.5 Unclassifiable/Attainment


CO Unclassifiable/Attainment


Lead Unclassifiable/Attainment


Ozone Unclassifiable/Attainment
Notes:


A. Source: 40 CFR 81.317


The designation of unclassifiable/attainment indicates that there is insufficient monitoring data to prove


that the area has attained the federal standard but that the limited data available indicates that the standard


has been achieved. Areas with this classification are treated as attainment areas for permitting purposes.


Holcomb Station is located in an area classified as full attainment for all criteria pollutants. New sources


that exceed a defined threshold and that are located in an attainment area are required to obtain a PSD


permit prior to initiation of construction of the project. For PSD to apply, the proposed project emissions


are compared to the “PSD Pollutant Significance Threshold” significance level (40 CFR 52.21(b)). If the


significance level is exceeded, PSD permitting requirements will apply to the respective pollutant.


Criteria pollutants that qualify for major modification are identified below in Table 1-4.
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Table 1-4
Project PSD Applicability


Pollutant
Potential Controlled


Emissions (tpy)
PSD Significance


Level (tpy)


Significant
Emission Rate


Exceeded?


NOX 1,914 40 Yes


SO2 3,240 40 Yes


PM 518 25 Yes


PM10 748 15 Yes


PM2.5 727 10 Yes


CO 4,579 100 Yes


VOC 119.4 40 Yes


H2SO4 141 7 Yes


Lead 0.53 0.6 No


Therefore, this Project does qualify as a PSD source for the following pollutants: NOX, SO2, PM, PM10,


PM2.5, CO, VOC, and sulfuric acid mist. Once a facility is subject to the PSD permitting requirements,


the following items must be considered in the permit application:


 BACT review;


 NAAQS and PSD Increment Air Quality analysis;


 Additional Impact Analysis; and


 Class I Area Impact.


4.9.1 Best Available Control Technology BACT Review


In accordance with PSD requirements listed in K.A.R. 28-19-350, Sunflower conducted an analysis to


determine the BACT emission limitation for each pollutant subject to PSD permitting. BACT is defined


in 40 CFR 52.21(b)(12):73


“an emission limitation (including a visible emission standard) based on the maximum degree of


reduction for each pollutant subject to regulation under this Part which would be emitted from


any proposed major stationary source or major modification which the administrative authority,


on a case-by-case basis, taking into account energy, environmental, and economic impacts and


73 Incorporated by reference into Kansas regulations in K.A.R. 28-19-350(b).







Sunflower Electric Power Corporation
Holcomb Station Expansion PSD Permit Application


Part 1.0 – Introduction 1-34 Print Date: 6/29/2010


other costs, determines is achievable for such source or modification through application of


production processes or available methods, systems, and techniques, including fuel cleaning or


treatment or innovative fuel combustion techniques for control of such pollutant.”


Guidelines for the evaluation of BACT can be found in the NSR Manual. The BACT requirements are


intended to ensure that a proposed new facility or major modification will incorporate air pollution


control systems and technologies that reflect the latest demonstrated practical control techniques for each


particular emission unit. An evaluation of these controls and techniques is required, including a cost-


benefit analysis of alternative control techniques capable of achieving a higher degree of emission


reduction than the proposed control technology. The cost-benefit analysis requires the documentation of


the materials, energy, and economic penalties associated with the proposed action. A final decision on


BACT is based on sound engineering judgment balancing environmental benefit with energy, economic,


and other impacts. Part 4.0 of this Application documents the BACT process and findings for the Project.


4.9.2 NAAQS and PSD Increment Air Quality Analysis


In accordance with PSD requirements listed in K.A.R. 28-19-350, Sunflower conducted a study to


demonstrate that the allowable emissions increase from the proposed project, in conjunction with all other


applicable emissions or reductions in the “area of influence,” does not cause or contribute to air pollution


in violation of any NAAQS or any applicable maximum allowable increase over the baseline


concentration in any area (PSD Increment). Dispersion modeling was conducted for this project using the


USEPA-approved AERMOD air dispersion modeling software to compare project net emission increases


to the modeling significance levels. The final results of the air dispersion modeling indicate that at no


time and at no receptor will the Holcomb Expansion Project cause or contribute to an exceedance of the


NAAQS or PSD Class II Increment. The initial significance modeling that was submitted to KDHE on


December 16, 2009 demonstrated that the Project does not have a significant impact for the annual NO2,


1-hour and 8-hour CO, annual SO2, and annual PM2.5 standards. For the 3-hour and 24-hour SO2, 24-hour


and annual PM10, and 24-hour PM2.5 averaging periods, the significance modeling indicated that the


addition of H2 would exceed the respective modeling thresholds, and that a cumulative impacts analysis


was required to demonstrate compliance with the NAAQS and PSD Increment. These analyses were


conducted utilizing source data provided by KDHE. The final modeling results indicated that at no time


and at no receptor do the combined impacts from the Project, coupled with other area sources, exceed


either the NAAQS or PSD Class II Increment.


The final modeling results and a detailed description of the process and methodology used to arrive at the


results are included in Part 5.0 of this Application. A summary of the total increment consumption by the


project is included below in Table 1-5. The cumulative increment consumed by all increment sources


within the area of impact is included in Table 1-6. Finally, the cumulative source analyses that were


performed in order to determine compliance with the NAAQS are included in Table 1-7.
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Table 1-5
Holcomb Expansion Project Increment Consumption


Pollutant
Averaging


Period
Horizontal (m) Vertical (m)


Concentration
(µg/m3)


Class II
Increment


(µg/m3)


PSD Significance
Threshold


(µg/m3)


NO2 Annual 326,742.9 4,202,213.2 0.24 A 25 1


CO
1-hour 326,700 4,197,500 80.24 B NA 2,000


8-hour 328,100 4,201,450 24.42 B NA 500


SO2


3-hour 327,933.1 4,201,282.1 182.76 512 25


24-hour 328,100 4,201,450 15.19 91 5


Annual 326,742.9 4,202.213.2 0.55 A 20 1


PM10


24-hour 326,500 4,198,200 13.87 30 5


Annual 324,808.9 4,199,150.3 1.05 17 1


PM2.5


24-hour 326,089 4,198,211.7 5.17 9 C 5


Annual 326,197.4 4,202,213.2 0.41 A 4 C 1
Notes:


A. Concentration was below significance thresholds, so no cumulative impact modeling was required.
B. No increments have been established for CO
C. There are currently three options presented by USEPA for the PSD Class II increment, dispersion modeling and ambient


monitoring significance levels for PM2.5. Sunflower is proposing to use the values preferred by USEPA in the preamble to
the September 21, 2007 proposed rule for this analysis.


Table 1-6
Cumulative Increment Consumption – All Sources


Pollutant
Averaging


Period
Horizontal (m) Vertical (m)


Concentration
(µg/m3)


Class II
Increment


(µg/m3)


SO2


3-hour 327,933.1 4,201,282.1 189.19 512


2-hour 328,100 4,201,450 16.63 91


PM10


24-hour 326,482.9 4,198,211.7 21.44 30


Annual 324,808.9 4,199,150.3 1.43 17


PM2.5 24-hour 326,450 4,198,200 8.65 9 A


Notes:
A. There are currently three options presented by USEPA for the PSD Class II increment, dispersion modeling and ambient


monitoring significance levels for PM2.5. Sunflower is proposing to use the values preferred by USEPA in the preamble to
the September 21, 2007 proposed rule for this analysis.
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Table 1-7
Holcomb Expansion Project NAAQS Compliance Demonstration


Pollutant
Averaging


Period
Horizontal


(m)
Vertical


(m)
Conc.


(µg/m3)


PSD
Significance
Threshold


(µg/m3)


Background
Conc. (µg/m3)


Total Conc.
(µg/m3)


NAAQS
(µg/m3)


NO2 Annual 326,742.9 4,202,213.2 0.24 A 1 -- -- 100


CO
1-hour 326,700 4,197,500 80.24 A 2,000 -- -- 40,000


8-hour 328,100 4,201,450 24.42 A 500 -- -- 10,000


SO2


3-hour 333,500 4,203,500 927.71 25 13 940.71 1,300


2-hour 333,500 4,204,500 249.76 5 7.9 257.65 365


Annual 326,742.9 4,202.213.2 0.55 A 1 -- -- 80


PM10


24-hour 324,808.9 4,199,100.9 10.38 5 85 95.38 150


Annual 324,808.9 4,199,150.3 1.72 1 26 27.72 50


PM2.5


24-hour 328,009.3 4,199,181.5 3.65 5 18 21.65 35


Annual 326,197.4 4,202,213.2 0.41 A 1 -- -- 15
Notes:


A. Concentration was below significance thresholds, so no cumulative impact modeling for NAAQS compliance was
required.


4.9.3 Additional Impact Analysis


In addition to the standard air quality analysis, K.A.R. 28-19-350 requires an analysis of the impairment


to visibility and the effects on soils and vegetation which would occur as a result of the construction and


operations of H2. Impacts due to commercial, residential, industrial, and other growth in the vicinity of


the project must also be addressed to the extent they are a result of the proposed action. Results of the


“additional impact analysis” demonstrate that the project will not have a negative impact on the


surrounding area. Detailed discussion on the “Additional Impact Analysis” is included in Part 7.0 of this


Application.


4.9.4 Class I Area Impact


In accordance with K.A.R. 28-19-350, Sunflower conducted an analysis on the potential impact of H2 on


the nearest Class I area. The Great Sand Dunes National Monument is the nearest Class I area and is


located approximately 400 km west of Holcomb Station in southwestern Colorado. Sunflower has


conducted air dispersion modeling of the Project’s proposed emissions using the VISCREEN program to


determine if the FLM screening significance were exceeded. The modeling was conducted for SO2, NOX,


and PM10 and indicated that the facility would not exceed the screening significance level. Additionally,


per guidance from KDHE, a VISCREEN analysis was also conducted on a Class II area, Scott Lake,


located to the north of Holcomb Station. While the results of this analysis indicated that the emissions


from H2 would exceed the Class I threshold screening criteria at this location, no Class II threshold values


exist to compare these results against.


In 2006, a Federal Land Manager (FLM) requested that a Class I analysis be performed on the Wichita


Mountains due to the potential construction of two new 700 MW units at Holcomb Station. A Class I


analysis was performed and the results submitted to KDHE, USEPA, and the FLM for review and
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approval. The results of the modeling analysis indicated that the proposed new units would not have a


significant impact on the visibility or other AQRV’s in the area, and no further analysis was performed.


For this Project, as the overall size of the Project is reduced (and consequently the emissions), a new


Class I analysis was not performed. The results of the original analysis submitted in 2006 are


conservative enough to overestimate the impacts from the current 895 MW Holcomb Expansion Project,


and the Class I analysis results previously submitted to KDHE, USEPA, and the FLM are still valid.


Additional discussion of the Class I and Class II Area impact analyses are included in Part 7.0 of the


permit application.


4.10 Permit Shield


Holcomb Station is in compliance with all applicable state and federal air quality regulations. Pursuant to


K.A.R. 28-19-512(b), Sunflower requests authorization through the Title V permit program to continue


operating all existing emission sources in accordance with the existing Title V permit.


4.11 Compliance Monitoring Devices or Activities


Certain monitoring devices or activities are required by regulations to ascertain compliance with


applicable requirements. In accordance with K.A.R. 28-19-500, compliance monitoring devices or


activities will be included in the revised Title V operating permit application which will be submitted


within one year of commencing operations of H2.


4.12 Test Methods and Procedures


Sunflower will utilize test methods for determining compliance with applicable requirements. In


accordance with K.A.R. 28-19-62, a description and reference to applicable test methods are included in


the Draft Final Permit included in Appendix F.


4.13 Proposed Specific Conditions


Sunflower has evaluated the proposed operations for H2 and associated material handling equipment.


Based on an assessment of the proposed operations and the applicable regulations, Sunflower has


proposed specific conditions that will ensure compliance of the facility with permit conditions as well as


applicable rules. The proposed specific conditions are included in Appendix F.


4.14 Compliance with all Current and Future Requirements


Holcomb Station is in compliance with all applicable state and federal requirements. Sunflower will take


necessary action to ensure compliance with future regulations, as appropriate.
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