


What is Regional Haze? 

• July 1, 1999 – EPA promulgated Regional Haze Regulations 

 

• Regional haze is visibility impairment caused by the cumulative air 
pollutant emissions from numerous sources over a wide geographic 
area. 
 

• The ultimate goal of the Regional Haze Program is to return 

 the nation’s Class I areas to natural visibility conditions by 2064. 
 

 

• The program intends to remedy existing and prevent future human-
caused impairment of visibility in mandatory Federal Class I areas. 
 

• The program addresses aesthetics rather than health concerns 
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Wichita Mountains Wilderness Area 

• Oklahoma’s only Class I Area 

• Located in Comanche County near Ft. Sill Military 

Reservation 

• Contained within Wichita Mountains Wildlife Refuge 

• Consists of North Mountain and Charons Garden 

Wilderness Areas 
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Regional Haze Terminology  

• BART –Best Available Retrofit Technology  

• Deciview (dv) - The unit of measurement of haze 

• URP – Uniform Rate of Progress  

• Glide path – Haze versus date plot of 2002 baseline conditions and 
2064 natural conditions which is used to establish URP 

• RPO – Regional Planning Organization.   

• CENRAP  - Central Regional Air Planning Association 

• RPG - Reasonable Progress Goal 

• SIP – State Implementation Plan 

• AOI – Area of Influence 

 

  

3 



Uniform Rate of Reasonable Progress Glide Path 

Wichita Mountains – 20% Worst Days 

21.47

7.58

9.21

11.91

14.61

17.32

23.81
22.73

20.02

0

5

10

15

20

25

30

2000 2004 2008 2012 2016 2020 2024 2028 2032 2036 2040 2044 2048 2052 2056 2060 2064

Year

H
az

in
es

s 
In

de
x 

(D
ec

iv
ie

w
s)

Glide Path Natural Condition (Worst Days) Observation Method 1 Prediction

Environ/UCR CENRAP Modeling Results, June 6, 2007 

Baseline 

Conditions 

URP Goal 
Natural  

Conditions 

Need 3.79 dv reduction to achieve 2018 URP Goal (23.81 - 20.02). 

Projected to achieve 2.34 dv reduction (23.81 - 21.47) or 62% of Goal. 
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Natural Haze Levels II 

http://vista.cira.colostate.edu/views 

From the Visibility Information Exchange Web System 
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http://vista.cira.colostate.edu/views


2004 Worst 20% dv 
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Species Contributions to Haze 
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Species Glide Slopes 
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Environ/UCR CENRAP PSAT Viz tool July 2007 

    Source of Visibility-Related Pollutants Effecting Wichita Mountains Class 1 Area 

                                     Modeled Contributions by Region 

                                 

2002 Anthropogenic Projected Contributions to Worst 20% Days
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Particulate Source Apportionment for Wichita Mountains 

Projected Extinction Coefficient on Worst 20% Days in 2002  

[Total= 92.12/Mm] 
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Particulate Source Apportionment for Wichita Mountains 

Projected Extinction Coefficient on Worst 20% Days in 2018  

[Total= 72.01/Mm] 
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Contributions by State: 2002 

Environ/UCR CENRAP PSAT Viz tool 27,April, 2007 

CENRAP PSAT Modeled W20% 2002 Impact Contributions at Site 

WIMO1

Oklahoma 10%

All Other Regions 40% Texas 29% Oklahoma 10% Kansas 5%

Louisiana 4% Missouri 3% Arkansas 2% Minnesota 2%

Nebraska 2% Iowa 2%
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Contributions by State: 2018 

Environ/UCR CENRAP PSAT Viz tool 27,April, 2007 

CENRAP PSAT Modeled W20% 2018 Projected Impact Contributions at 

Site WIMO1

Oklahoma 12%

All Other Regions 33% Texas 30% Oklahoma 12% Kansas 5%

Louisiana 6% Missouri 4% Arkansas 3% Minnesota 2%

Nebraska 2% Iowa 2%
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NOx Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

687 Iowa Woodbury 
MIDAMERICAN ENERGY CO. - GEORGE NEAL 

SOU 
Electric Services 

1510 Iowa Woodbury 
MIDAMERICAN ENERGY CO. - GEORGE NEAL 

NOR 
Electric Services 

7700 Iowa Pottawattamie MIDAMERICAN ENERGY CO. - COUNCIL BLUFFS Electric Services 

9347 Kansas Douglas WESTAR ENERGY, INC. Electric Services 

9363 Kansas Pottawatomie WESTAR ENERGY, INC. Electric Services 

11851 Kansas Finney SUNFLOWER ELECTRIC POWER CORPORATION Electric Services 

7691 Nebraska Douglas 
OMAHA PUBLIC POWER DISTRICT - NORTH 

OMAH 
Electric Services 

7743 Nebraska Otoe OPPD NEBRASKA CITY STATION Electric Services 

12841 Nebraska Lancaster NPPD Sheldon Station Electric Services 

739 Oklahoma Caddo PUBLIC SVC CO OF OK Electric Services 

9379 Oklahoma Noble OG&E Electric Services 

581 Texas Gray PAMPA PLANT Carbon Black 

7707 Texas Wilbarger OKLAUNION POWER STATION Electric Services 

9353 Texas Wichita WORKS NO 4 Flat Glass 

11819 Texas Gray CHEMICAL MANUFACTURING Industrial Organic Chemicals, NEC 
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SO2 Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

415 Arkansas Benton SWEPCO-FLINT CREEK POWER PLANT Electric Services 

421 Arkansas 
Independenc

e 
ENTERGY ARK-INDEPENDENCE Electric Services 

423 Arkansas 
Independenc

e 

EASTMAN CHEMICAL COMPANY-ARK EASTMAN 

DIV 
Industrial Organic Chemicals, NEC 

526 Arkansas Jefferson ENTERGY ARK-WHITE BLUFF Electric Services 

198 Iowa Louisa MIDAMERICAN ENERGY CO. - LOUISA STATION Electric Services 

417 Iowa Des Moines IPL - BURLINGTON GENERATING STATION Electric Services 

75 Louisiana 
Pointe 

Coupee 
LA GENERATING LLC/BIG CAJUN 2 PWR PLNT Electric Services 

519 Louisiana 
E Baton 

Rouge 
RHODIA INC/BR FAC Industrial Organic Chemicals, NEC 

68 Missouri Randolph ASSOCIATED ELECTRIC COOPERATIVE INC-THOM Electric Services 

191 Missouri Jasper EMPIRE DISTRICT ELECTRIC CO-ASBURY PLANT Electric Services 

371 Missouri New Madrid ASSOCIATED ELECTRIC COOPERATIVE INC-NEW Electric Services 

402 Missouri St. Louis AMERENUE-MERAMEC PLANT Electric Services 

426 Missouri Jefferson DOE RUN COMPANY-HERCULANEUM SMELTER 
Primary Smelting and Refining of 

Nonferrous Metals, Except Copper 

527 Missouri Jefferson AMERENUE-RUSH ISLAND PLANT Electric Services 

595 Missouri Henry KANSAS CITY POWER & LIGHT CO-MONTROSE GE Electric Services 

612 Missouri Franklin AMERENUE-LABADIE PLANT Electric Services 

2 Oklahoma Tulsa SINCLAIR OIL CORP Petroleum Refining 

3 Oklahoma Pontotoc HOLCIM US INC Cement, Hydraulic 

6 Oklahoma Choctaw WESTERN FARMERS ELEC COOP Electric Services 18 



SO2 Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

379 
Oklahom

a 
Rogers PUBLIC SVC CO OF OK Electric Services 

406 
Oklahom

a 
Mayes GRAND RIVER DAM AUTH Electric Services 

416 
Oklahom

a 
Muskogee OG&E Electric Services 

597 
Oklahom

a 
Garfield GREAT LAKES CARBON CORP Products of Petroleum and Coal, NEC 

7 Texas Navarro STREETMAN PLANT 
Minerals and Earths, Ground or Otherwise 

Treated 

403 Texas Hopkins COMO PLT Natural Gas Liquids 

405 Texas Bexar SOMMERS DEELY SPRUCE PWR Electric Services 

418 Texas Titus WELSH POWER PLANT Electric Services 

524 Texas Freestone BIG BROWN Electric Services 

580 Texas Harris HOUSTON PLANT Industrial Inorganic Chemicals, NEC 

592 Texas Goliad COLETO CREEK PLANT Electric Services 

594 Texas Harris DEER PARK PLANT Petroleum Refining 

613 Texas Titus MONTICELLO STM ELE STN Electric Services 

SO2 continued: 
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Best Available Retrofit Technology (BART) Source 

 
Oklahoma has identified 6 BART-affected sources 

      Source      Submittal 
 

     OG&E Seminole        3/30/2007 

         

     OG&E Sooner 

 

            3/30/2007 

 

     OG&E Muskogee 

 

            3/30/2007 

  

     PSO Comanche Power 

 

           3/30/2007 

 

     PSO Northeast 

 

           3/30/2007 

 

     PSO Southwestern 

 

           3/30/2007 
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Important Dates 

 
SIP Submittal Deadline:  December 17, 2007 

 

Oklahoma BART rules became effective October 6, 2006 

 

BART Controls Required to be Enacted  

5 Years After SIP Approval by EPA 

 

                                     

Regional Haze 
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Consultation Process 

 

         Prior to SIP submittal, the DEQ will 

 

   1.  Hold Consultations with Oklahoma  

            Tribes, Federal Land Managers, and  

            Contributing States    

 

   2.  Submit Plan to Federal Land Managers 

         60 days prior to any public hearing 
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Other Stakeholders 

• Other stakeholders such as industry will not be 

participants in the consultations. 

• Minutes of the consultations and other support 

documents will be posted on the AQD and CENRAP 

websites. 

• Industry and members of the public may  

    comment on the draft SIP. 
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States in Consultation on WIMO 

 

• Arkansas 

• Iowa 

• Kansas 

• Louisiana 

 

• Minnesota 

• Missouri 

• Nebraska  

• Texas 
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Reasonable Progress Goals 

• Provide for an improvement in visibility for the most 

impaired (i.e. 20%) days over the period of the 

implementation plan. 

• Ensure no degradation in visibility for least impaired 

(20% best) days over same period. 

• Glide path is not a presumptive target. 
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Reasonable Progress Goals 

• States may establish RPG that provides for greater, 

lesser, or equivalent visibility improvement as  

    described by the glide path. 

 

• SIP will include four-factor analysis to justify RPG 

(continued) 
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Four Factors for Analyses 

• Costs of compliance 

• Time necessary for compliance 

• Energy & non-air quality environmental impacts  

    of compliance 

• Remaining useful life of existing sources  

    that contribute to visibility impairment. 
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Future Consultation Dates 

• August 16 – 10 am  

• August 30 – 10 am  

• September 13 – 10 am 

• Via phone conferences 

28 



 

Access Regional Haze Documents: 

 
http://www.deq.state.ok.us/AQDnew/whatsnew/index.htm 

 

 

 

Or contact: 

 

Cheryl Bradley, Environmental Programs Manager 

 

Cheryl.Bradley@deq.state.ok.us 

 

 (405) 702-4218 
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                  Introductions/Opening Remarks                                                           Eddie Terrill         
                                                                                                                         Air Quality Director                                                                                             

                     Scott Thomas         
                                                                                            Environmental Programs Manager
                      

              Summary of Findings                                                                                              Sta�                                                                                              
          
                                                                                      
             

              Next Steps                                                                                                                   Sta�

 Agenda

Regional Haze Planning
Wichita Mountains Wilderness Area

Oklahoma’s

         “The prevention of any future, and the remedying of any existing, impairment to visibility.”

                                                                                                                         
                                                                                                             August 16, 2007
                                                                                                                        10:00 a.m.
                                                                          Conference Phone:  800-504-4496
                                                                                                   Pass Code:  3937085#

              707 N Robinson (PO Box 1677) Oklahoma City, Oklahoma 73101
                                        405 702 4100  FAX: 405 702 4101

The Air Quality Division of the Department of Environmental Quality

Consultation 1

Contact:  Cheryl Bradley  cheryl.bradley@deq.state.ok.us     405 702 4218
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Glide Path Natural Condition (Worst Days) Observation Method 1 Prediction

Environ/UCR CENRAP Modeling Results, June 6, 2007 

Baseline 

Conditions 

URP Goal 
Natural  

Conditions 

Need 3.79 dv reduction to achieve 2018 URP Goal (23.81 - 20.02). 

Projected to achieve 2.34 dv reduction (23.81 - 21.47) or 62% of Goal. 



Natural Haze Levels II 

http://vista.cira.colostate.edu/views 

From the Visibility Information Exchange Web System 

http://vista.cira.colostate.edu/views


2004 Worst 20% dv 



Environ/UCR CENRAP PSAT Viz tool July 2007 

    Source of Visibility-Related Pollutants Effecting Wichita Mountains Class 1 Area 

                                     Modeled Contributions by Region 

                                 

2002 Anthropogenic Projected Contributions to Worst 20% Days
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Particulate Source Apportionment for Wichita Mountains 

Projected Extinction Coefficient on Worst 20% Days in 2002 

[Total= 92.12/Mm] 
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Particulate Source Apportionment for Wichita Mountains 

Projected Extinction Coefficient on Worst 20% Days in 2018 

[Total= 72.01/Mm] 

0

5

10

15

20

25

T
ex

a
s

Lo
ui
si
an

a

O
kl
ah

om
a

A
rk

an
sa

s

M
is
so

ur
i

K
an

sa
s

N
eb

ra
sk

a

Io
w
a

M
in
ne

so
ta

E
as

t

W
e
st

C
an

ad
a

M
ex

ic
o

B
C

S
O
A
A

S
O
A
B

Regions

E
x
ti

n
c
ti

o
n

Point Natural On-Road Mobile Non-Road Mobile Area SOA SOB Initial Concentration Boundary Condition







NOx Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

687 Iowa Woodbury 
MIDAMERICAN ENERGY CO. - GEORGE NEAL 

SOU 
Electric Services 

1510 Iowa Woodbury 
MIDAMERICAN ENERGY CO. - GEORGE NEAL 

NOR 
Electric Services 

7700 Iowa Pottawattamie MIDAMERICAN ENERGY CO. - COUNCIL BLUFFS Electric Services 

9347 Kansas Douglas WESTAR ENERGY, INC. Electric Services 

9363 Kansas Pottawatomie WESTAR ENERGY, INC. Electric Services 

11851 Kansas Finney SUNFLOWER ELECTRIC POWER CORPORATION Electric Services 

7691 Nebraska Douglas 
OMAHA PUBLIC POWER DISTRICT - NORTH 

OMAH 
Electric Services 

7743 Nebraska Otoe OPPD NEBRASKA CITY STATION Electric Services 

12841 Nebraska Lancaster NPPD Sheldon Station Electric Services 

739 Oklahoma Caddo PUBLIC SVC CO OF OK Electric Services 

9379 Oklahoma Noble OG&E Electric Services 

581 Texas Gray PAMPA PLANT Carbon Black 

7707 Texas Wilbarger OKLAUNION POWER STATION Electric Services 

9353 Texas Wichita WORKS NO 4 Flat Glass 

11819 Texas Gray CHEMICAL MANUFACTURING Industrial Organic Chemicals, NEC 





SO2 Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

415 Arkansas Benton SWEPCO-FLINT CREEK POWER PLANT Electric Services 

421 Arkansas 
Independenc

e 
ENTERGY ARK-INDEPENDENCE Electric Services 

423 Arkansas 
Independenc

e 

EASTMAN CHEMICAL COMPANY-ARK EASTMAN 

DIV 
Industrial Organic Chemicals, NEC 

526 Arkansas Jefferson ENTERGY ARK-WHITE BLUFF Electric Services 

198 Iowa Louisa MIDAMERICAN ENERGY CO. - LOUISA STATION Electric Services 

417 Iowa Des Moines IPL - BURLINGTON GENERATING STATION Electric Services 

75 Louisiana 
Pointe 

Coupee 
LA GENERATING LLC/BIG CAJUN 2 PWR PLNT Electric Services 

519 Louisiana 
E Baton 

Rouge 
RHODIA INC/BR FAC Industrial Organic Chemicals, NEC 

68 Missouri Randolph ASSOCIATED ELECTRIC COOPERATIVE INC-THOM Electric Services 

191 Missouri Jasper EMPIRE DISTRICT ELECTRIC CO-ASBURY PLANT Electric Services 

371 Missouri New Madrid ASSOCIATED ELECTRIC COOPERATIVE INC-NEW Electric Services 

402 Missouri St. Louis AMERENUE-MERAMEC PLANT Electric Services 

426 Missouri Jefferson DOE RUN COMPANY-HERCULANEUM SMELTER 
Primary Smelting and Refining of 

Nonferrous Metals, Except Copper 

527 Missouri Jefferson AMERENUE-RUSH ISLAND PLANT Electric Services 

595 Missouri Henry KANSAS CITY POWER & LIGHT CO-MONTROSE GE Electric Services 

612 Missouri Franklin AMERENUE-LABADIE PLANT Electric Services 

2 Oklahoma Tulsa SINCLAIR OIL CORP Petroleum Refining 

3 Oklahoma Pontotoc HOLCIM US INC Cement, Hydraulic 

6 Oklahoma Choctaw WESTERN FARMERS ELEC COOP Electric Services 



SO2 Sources in AOI-1 (2018) 

ID State County Plant Name Industrial Code Description 

379 
Oklahom

a 
Rogers PUBLIC SVC CO OF OK Electric Services 

406 
Oklahom

a 
Mayes GRAND RIVER DAM AUTH Electric Services 

416 
Oklahom

a 
Muskogee OG&E Electric Services 

597 
Oklahom

a 
Garfield GREAT LAKES CARBON CORP Products of Petroleum and Coal, NEC 

7 Texas Navarro STREETMAN PLANT 
Minerals and Earths, Ground or Otherwise 

Treated 

403 Texas Hopkins COMO PLT Natural Gas Liquids 

405 Texas Bexar SOMMERS DEELY SPRUCE PWR Electric Services 

418 Texas Titus WELSH POWER PLANT Electric Services 

524 Texas Freestone BIG BROWN Electric Services 

580 Texas Harris HOUSTON PLANT Industrial Inorganic Chemicals, NEC 

592 Texas Goliad COLETO CREEK PLANT Electric Services 

594 Texas Harris DEER PARK PLANT Petroleum Refining 

613 Texas Titus MONTICELLO STM ELE STN Electric Services 

SO2 continued: 



Additional Information Requests  

for Source Lists 

• Identify BART sources 

• Identify any known future expansions or 

planned controls 

• Share any source specific modeling 

conducted 

• Comment on the feasibility of listed 

controls  



Best Available Retrofit Technology (BART) Source 

 
Oklahoma has identified 6 BART-affected sources 

      Source      Submittal 
 

     OG&E Seminole        3/30/2007 

         

     OG&E Sooner 

 

            3/30/2007 

 

     OG&E Muskogee 

 

            3/30/2007 

  

     PSO Comanche Power 

 

           3/30/2007 

 

     PSO Northeast 

 

           3/30/2007 

 

     PSO Southwestern 

 

           3/30/2007 



Important Dates 

 
SIP Submittal Deadline:  December 17, 2007 

 

Oklahoma BART rules became effective October 6, 2006 

 

BART Controls Required to be Enacted  

5 Years After SIP Approval by EPA 

 

                                     

Regional Haze 



Consultation Process 

 

         Prior to SIP submittal, the DEQ will 

 

   1.  Hold Consultations with Oklahoma  

            Tribes, Federal Land Managers, and  

            Contributing States    

 

   2.  Submit Plan to Federal Land Managers 

         60 days prior to any public hearing 

 

 
 

                   



Other Stakeholders 

• Other stakeholders will not be invited to participate  

in the consultations. 

• Minutes of the consultations and other support 

documents will be posted on the AQD and CENRAP 

websites. 

• Industry and members of the public may  

    comment on the draft SIP. 

 



States in Consultation on WIMO 

 

• Arkansas 

• Iowa 

• Kansas 

• Louisiana 

 

• Minnesota 

• Missouri 

• Nebraska  

• Texas 

 



Consultation Dates 

• August 14 with OK Tribes  

• August 16 – 10 am  

• August 30 – 10 am  

• September 13 – 10 am 



 

Access Regional Haze Documents: 

 
http://www.deq.state.ok.us/AQDnew/whatsnew/index.htm 

 

 

 

Or contact: 

 

Cheryl Bradley, Environmental Programs Manager 

 

Cheryl.Bradley@deq.state.ok.us 

 

 (405) 702-4218 

http://www.deq.state.ok.us/AQDnew/whatsnew/index.htm
mailto:Cheryl.Bradley@deq.state.ok.us


NOX Controls
State County Plant ID Plant Name Point ID ORISID BLRIDSource Type for ControlControl MeasureTons CE (%)Tons ReducedAnnualized Cost ($2005)

Iowa Woodbury Co97-04-010 MIDAMERICAN ENERGY CO. - GEORGE NEAL NOR148766 1091 2 Utility Boiler - Coal/WallSCR 4,673 80% 3,739 $5,252,502.00
Iowa Woodbury Co97-04-011 MIDAMERICAN ENERGY CO. - GEORGE NEAL SOU147140 7343 4 Utility Boiler - Coal/Wall - Other CoalLNBO 4,670 25% 1,191 $2,900,440.00
Iowa Pottawattamie Co78-01-026 MIDAMERICAN ENERGY CO. - COUNCIL BLUFFS143798 1082 3 Utility Boiler - Coal/Wall - Other CoalLNBO 6,329 11% 671 $2,960,866.00
Kansas Douglas Co0014 WESTAR ENERGY, INC.004 1250 4 Utility Boiler - Coal/Tangential - POD10LNC3 1,688 58% 984 $400,245.00
Kansas Pottawatomie Co0001 WESTAR ENERGY, INC.001 6068 1 Utility Boiler - Coal/Tangential - POD10LNC3 5,585 32% 1,767 $1,843,862.00
Kansas Pottawatomie Co0001 WESTAR ENERGY, INC.004 6068 3 Utility Boiler - Coal/Tangential - POD10LNC3 5,585 21% 1,191 $1,857,069.00
Kansas Douglas Co0014 WESTAR ENERGY, INC.005 1250 5 Utility Boiler - Coal/Tangential - POD10LNC3 3,403 17% 565 $919,855.00
Kansas Pottawatomie Co0001 WESTAR ENERGY, INC.003 6068 2 Utility Boiler - Coal/Tangential - POD10LNC3 5,585 20% 1,106 $1,941,602.00
Kansas Finney Co 0023 SUNFLOWER ELECTRIC POWER CORPORATION001 108 SGU1 Utility Boiler - Coal/Wall - Other CoalLNBO 3,683 11% 390 $1,498,797.00
Nebraska Douglas Co0002 OMAHA PUBLIC POWER DISTRICT - NORTH OMAH01 2291 1 Utility Boiler - Coal/Tangential - POD10LNC3 8,447 58% 4,924 $312,803.00
Nebraska Otoe Co 00036 OPPD NEBRASKA CITY STATION001 6096 1 Utility Boiler - Coal/Wall - Other CoalLNBO 5,338 23% 1,224 $3,002,700.00
Nebraska Lancaster Co0005 NPPD Sheldon Station#1 2265 1 Combustion Turbines - Natural GasSCR + Water Injection4,039 95% 3,837 $4,060,214.00
Oklahoma Noble Co 1211 OG&E 9953 6095 1 Utility Boiler - Coal/Tangential - POD10LNC3 2,988 30% 911 $1,334,026.00
Oklahoma Caddo Co 214 PUBLIC SVC CO OF OK8757 2964 8002 Utility Boiler - Oil-Gas/WallSCR 375 80% 300 $723,964.00
Texas Ellis Co 9 MIDLOTHIAN PLANT000074 0 0 Cement Manufacturing - WetMid-Kiln Firing 1,564 30% 469 $38,791.00
Texas Hays Co 3 TEXAS LEHIGH CEMENT CO.000001 0 0 Cement KilnsBiosolid Injection Technology3,518 23% 809 $377,174.00
Texas Gray Co 1 PAMPA PLANT000040 0 0 Indust. IncineratorsSNCR 1,230 45% 553 $1,345,248.00
Texas Gray Co 2 CHEMICAL MANUFACTURING000090 7678 1 ICI Boilers - Coal/WallSCR 1,277 90% 1,150 $2,646,447.00
Texas Wilbarger Co10 OKLAUNION POWER STATION000002 127 1 Utility Boiler - Coal/Wall - Other CoalLNBO 6,253 11% 663 $3,207,218.00
Texas Wichita Co 15 WORKS NO 4000019 0 0 Glass Manufacturing - FlatOXY-Firing 4,733 85% 4,023 $16,447,461.00
Texas Wichita Co 15 WORKS NO 4000020 0 0 Glass Manufacturing - FlatOXY-Firing 4,192 85% 3,563 $14,566,002.00

Note: Generated for Q/5D and Maximum of $5,000/Ton



SO2 Controls
State County Plant ID Plant Name Point ID ORISID BLRID Source Type for Control Control Measure Tons CE (%) Tons Reduced Annualized Cost ($2005)
Arkansas Benton Co 0500700107 SWEPCO-FLINT CREEK POWER PLANT 001 6138 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 11437.3292 90% 10,294 30,088,020
Arkansas Independence Co 0506300036 EASTMAN CHEMICAL COMPANY-ARK EASTMAN DIV 011 0 0 Steam Generating Unit-Coal/Oil FGD 6126.8068 90% 5,514 12,168,434
Arkansas Independence Co 0506300042 ENTERGY ARK-INDEPENDENCE 001 6641 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 13130.2755 90% 11,817 47,639,935
Arkansas Independence Co 0506300042 ENTERGY ARK-INDEPENDENCE 002 6641 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 13090.3735 90% 11,781 47,981,845
Arkansas Jefferson Co 0506900110 ENTERGY ARK-WHITE BLUFF 001 6009 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 22243.9996 90% 20,020 46,443,252
Arkansas Jefferson Co 0506900110 ENTERGY ARK-WHITE BLUFF 002 6009 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 22683.0183 90% 20,415 48,095,815
Iowa Des Moines Co 29-01-013 IPL - BURLINGTON GENERATING STATION 145381 1104 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 5982.051 90% 5,384 17,059,783
Iowa Louisa Co 58-07-001 MIDAMERICAN ENERGY CO. - LOUISA STATION 147281 6664 101 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 14404.6 90% 12,964 36,698,267
Louisiana East Baton Rouge Par 0033 RHODIA INC/BR FAC 02 0 0 Sulfuric Acid Plants - Contact Absorber (98% Conversion) Increase % Conversion to Meet NSPS (99.7) 8340.888 85% 7,090 1,884,110
Louisiana East Baton Rouge Par 0033 RHODIA INC/BR FAC 03 0 0 Sulfuric Acid Plants - Contact Absorber (98% Conversion) Increase % Conversion to Meet NSPS (99.7) 3168.012 85% 2,693 1,884,110
Louisiana Pointe Coupee Par 0005 LA GENERATING LLC/BIG CAJUN 2 PWR PLNT 01 6055 2B1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 17913.2179 90% 16,122 33,051,234
Louisiana Pointe Coupee Par 0005 LA GENERATING LLC/BIG CAJUN 2 PWR PLNT 02 6055 2B2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 17349.4404 90% 15,615 32,766,310
Louisiana Pointe Coupee Par 0005 LA GENERATING LLC/BIG CAJUN 2 PWR PLNT 03 6055 2B3 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 16686.8579 90% 15,018 32,766,310
Missouri Franklin Co 0003 AMERENUE-LABADIE PLANT 6964 2103 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 16378.5453 90% 14,741 34,190,931
Missouri Franklin Co 0003 AMERENUE-LABADIE PLANT 7087 2103 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 15871.671 90% 14,285 34,019,977
Missouri Franklin Co 0003 AMERENUE-LABADIE PLANT 7262 2103 3 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 16569.377 90% 14,912 34,874,750
Missouri Franklin Co 0003 AMERENUE-LABADIE PLANT 7408 2103 4 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 16653.6466 90% 14,988 34,874,750
Missouri Henry Co 0001 KANSAS CITY POWER & LIGHT CO-MONTROSE GE 7847 2080 3 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 7068.3541 90% 6,362 15,425,097
Missouri Henry Co 0001 KANSAS CITY POWER & LIGHT CO-MONTROSE GE 7848 2080 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 6586.4206 90% 5,928 14,840,835
Missouri Henry Co 0001 KANSAS CITY POWER & LIGHT CO-MONTROSE GE 7849 2080 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 6879.0921 90% 6,191 15,134,675
Missouri Jasper Co 0001 EMPIRE DISTRICT ELECTRIC CO-ASBURY PLANT 10912 2076 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 4642.2756 90% 4,178 17,150,476
Missouri Jefferson Co 0003 DOE RUN COMPANY-HERCULANEUM SMELTER 11722 0 0 Primary Metals Industry Sulfuric Acid Plant 15218.64 70% 10,653 46,396,391
Missouri Jefferson Co 0016 AMERENUE-RUSH ISLAND PLANT 11563 6155 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 14751.4264 90% 13,276 32,994,250
Missouri Jefferson Co 0016 AMERENUE-RUSH ISLAND PLANT 11565 6155 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 15532.2378 90% 13,979 32,994,250
Missouri New Madrid Co 0004 ASSOCIATED ELECTRIC COOPERATIVE INC-NEW 14942 2167 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 8918.3102 90% 8,026 33,051,234
Missouri New Madrid Co 0004 ASSOCIATED ELECTRIC COOPERATIVE INC-NEW 14944 2167 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 9036.0407 90% 8,132 33,051,234
Missouri Randolph Co 0001 ASSOCIATED ELECTRIC COOPERATIVE INC-THOM 17575 2168 MB3 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 10521.4514 90% 9,469 38,179,875
Oklahoma Choctaw Co 1700 WESTERN FARMERS ELEC COOP 10724 6772 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 13580.7987 50% 6,790 25,113,289
Oklahoma Garfield Co 801 GREAT LAKES CARBON CORP 9261 0 0 Petroleum Industry FGD 3215.8229 90% 2,894 4,320,204
Oklahoma Garfield Co 801 GREAT LAKES CARBON CORP 9265 0 0 Petroleum Industry FGD 2805.4308 90% 2,525 4,320,204
Oklahoma Mayes Co 799 GRAND RIVER DAM AUTH 9257 165 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 14972.5729 90% 13,475 28,132,930
Oklahoma Muskogee Co 1209 OG&E 9946 2952 6 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 9548.7192 90% 8,594 29,347,217
Oklahoma Pontotoc Co 826 HOLCIM US INC 9380 0 0 Mineral Products Industry FGD 1816.1696 50% 908 4,320,204
Oklahoma Tulsa Co 1458 SINCLAIR OIL CORP 6153 0 0 Petroleum Industry FGD 2452.475 90% 2,207 10,669,465
Texas Bexar Co 63 SOMMERS DEELY SPRUCE PWR 000002 6181 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 10835.7781 90% 9,752 25,000,104
Texas Bexar Co 63 SOMMERS DEELY SPRUCE PWR 000004 6181 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 10658.4148 90% 9,593 25,000,104
Texas Freestone Co 2 BIG BROWN 000010 3497 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 23141.8787 90% 20,828 32,766,310
Texas Freestone Co 2 BIG BROWN 000011 3497 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 23640.589 90% 21,277 32,766,310
Texas Goliad Co 2 COLETO CREEK PLANT 000001 6178 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 16095.9015 90% 14,486 36,014,449
Texas Harris Co 37 HOUSTON PLANT 000008 0 0 Sulfuric Acid Plants - Contact Absorber (98% Conversion) Increase % Conversion to Meet NSPS (99.7) 4101.4779 85% 3,486 670,008
Texas Harris Co 37 HOUSTON PLANT 000011 0 0 Sulfuric Acid Plants - Contact Absorber (98% Conversion) Increase % Conversion to Meet NSPS (99.7) 7004.652 85% 5,954 2,510,927
Texas Harris Co 39 DEER PARK PLANT 000208 0 0 Petroleum Industry FGD 5490.726 90% 4,942 8,474,217
Texas Hopkins Co 2 COMO PLT 000004 0 0 Petroleum Industry FGD 3590.4589 90% 3,231 6,865,014
Texas Navarro Co 11 STREETMAN PLANT 000015 0 0 Mineral Products Industry FGD 4886.3275 50% 2,443 9,903,980
Texas Titus Co 3 MONTICELLO STM ELE STN 000007 6147 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 19144.4124 90% 17,230 32,196,462
Texas Titus Co 3 MONTICELLO STM ELE STN 000009 6147 2 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 19694.9793 90% 17,725 32,196,462
Texas Titus Co 5 WELSH POWER PLANT 000012 6139 1 Utility Boilers - Medium Sulfur Content FGD Wet Scrubber 11720.961 90% 10,549 30,088,020

Note: Generated for Q/5D and Maximum of $5,000/Ton
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Natural Background for Wichita Mountains of Oklahoma 
 

The Clean Air Act declares a goal to remedy any visibility impairments in the Wichita Mountains of Co-
manche County, Oklahoma and all other mandatory Class I federal areas that result from manmade air pollution.  
Understanding this goal necessitates a quantification of natural and anthropogenic sources of visible light extinction.  
The U.S. Environmental Protection Agency (EPA) promulgated a federal regional haze rule that requires Oklahoma 
to submit an implementation plan for reasonable progress to improve visibility in the Wichita Mountains on the 
worst quintile of days along a logarithmic haze index in regulatory units called deciviews.   

Guidance for estimating natural visibility conditions from EPA relies upon a chapter that John C. Trijonis 
wrote in the 1990 National Acid Precipitation Assessment Program report.  He considered an Eastern zone extend-
ing one tier of states west of the Mississippi River and a Western zone comprising arid deserts and adjacent moun-
tains.  For six components of aerosol responsible for light extinction, Trijonis provided annual-mean natural concen-
trations averaged over each zone with broad error factors.  The default approach for estimating natural conditions 
simply assigns the regional mean for the Western zone to the Wichita Mountains.  EPA also welcomes proposed 
alternatives based on available monitoring information and appropriate data analysis techniques and invites a choice 
between Western and Eastern zones.   

The default estimates for the Western and Eastern zones of Trijonis differ only in sulfur and organic carbon 
aerosols.  Sulfur aerosols alone contribute a majority of light extinction, especially on days among the worst quin-
tile.  Prevailing southerly anticyclonic flow brings these aerosols mostly from elevated point sources in Texas and 
the Eastern zone to the Wichita Mountains.  This flow also carries any natural sulfur aerosols from those Eastern 
source regions.  Local sulfur sources include gypsum and other sulfurous minerals in the soils, sulfur springs, and 
petroleum seeps.  The Wichita Mountains fit well within the Eastern airshed.   

Nitrate particulate haze occurs primarily on cold northerly winter flow from rather desolate and rural Great 
Plains and on return flow from Texas.  Nitrates cause a majority of visible light extinction on many winter days 
among the worst quintile.  Outside the hibernal season, nitrate emissions undergo different photochemical reactions.  
Central Regional Air Planning Association (CENRAP) modeling widely overestimates nitrate particulate and places 
considerable culpability on mobile and poorly inventoried area sources.  Animal wastes may contribute significantly 
to natural ammonium nitrate aerosols.   

Only combustion releases elemental carbon particulate, so wildfires provide the only significant natural 
source.  Elemental carbon never comprises more than one-tenth of light extinction observed in the Wichita Moun-
tains.  Modeling implicates on-road, non-road mobile, and area sources.  The incidence of prairie fires increased 
markedly since 1990 but still does not approach their frequency under Native American management since the last 
glacial.  Some endangered species on the Wichita Mountains Wildlife Refuge now depend on fires for necessary 
habitat.   

Plant growth, animals, fires naturally emit much organic carbon particulate.  The Wichita Mountains boast 
a normal precipitation of 34.19 inches per year, only slightly less than most Eastern sites.  Satellite imagery indicates 
high plant productivity across the American South as far west as the refuge.  Trijonis expected more natural organic 
carbon particulate in the South than in the Northeast or Midwest.  Many biogenic models increase vegetative organic 
emissions with heat stress common here.  CENRAP modeling, however, captured only a minority of organic carbon 
observed in the Wichita Mountains.  This poor model performance reflects poorly understood organic emissions and 
chemistry and signals a need for a well-funded field study to determine the identity and chemistry of observed or-
ganic particulates and to identify their natural or anthropogenic sources and sinks.  The modeling does not implicate 
potentially significant petroleum and natural gas sources.  Without any field-study results, Oklahoma cannot identify 
significant controllable anthropogenic sources nor refute the classification of the overwhelming majority of these 
particulates as natural or related to fires.   
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Back trajectories suggest a strong Saharan contribution to fine-soil particulate matter.  Coarse matter over-
whelmingly dominates North Plains, West Texas, and Southwestern dust and sand storms; they bring only small fine 
soil concentrations.  Any coarse Saharan dust generally deposits gravitationally during the two- to three-week trans-
atlantic journey; only some fine soils reach Oklahoma.  CENRAP grossly over-modeled fine soil particulate.   

CENRAP models accounted for only half of coarse particulate observed in the Wichita Mountains and at-
tributed it overwhelmingly to natural or poorly inventoried area sources.  Occasional turbulent gales sweeping 
across the semi-barren dry High Plains and Southwestern deserts raise coarse particulate.  Gobi Desert dust and sand 
also sometimes land in Oklahoma.  Oklahoma considers these events as natural as denuded spots amid patchy xeric 
vegetation.  Archaeological excavations document shifting medieval Great Plains sand dunes.  Modern farmers and 
ranchers painfully learned soil conservation from the Dust Bowl.  Plants and animals also can emit significant coarse 
particulate, but we lack any confidence in our ability to model biogenic or other organic particulates of any size.   

High upwind biological productivity, frequent winds from the Eastern airshed, and relatively high precipi-
tation support classification of the Wichita Mountains in the Eastern zone rather than in the Western zone.  Natural 
visibility conditions, however, change constantly with the climate.  The Wichita Mountains lie astride a sharp, ever-
shifting gradient in precipitation between swampy humid forests and partially barren short grass prairies and deserts.  
The present climate eventually will turn markedly drier, increasing the influence of fires and dust storms while de-
creasing non-fire organic aerosol.  Multi-decadal switches may modulate Saharan dust.  Natural concentrations of 
particulate responsible for visible light extinction consequently vary among quinquennia.   

Clean Air Interstate Rule, gasoline improvements, and other already enacted emissions reductions should 
contribute to the improvement of visibility in the Wichita Mountains.  CENRAP modeled an improvement from 
23.8 deciviews in 2004 to 21.5 deciviews by 2018.  We can extrapolate this rate of improvement until visibility at 
the Wichita Mountains ultimately improves to meet natural conditions.  If we consider all fine soils, coarse matter, 
and organic particulate as natural and reduce sulfate and nitrate aerosols to a constant low threshold consistent with 
Eastern natural conditions, then this proposed extrapolation reaches “natural” conditions in the Wichita Mountains 
circa 2058.   

Although EPA defaults consider the Wichita Mountains of Oklahoma a Western site, its present climatol-
ogy strongly suggests that its natural visibility conditions better match those of the Eastern states.  The Western and 
Eastern regional mean natural-conditions estimates of Trijonis differ only in sulfurous and organic aerosol concen-
trations.  Prevailing southerly anticyclonic flow brings these particulates from source regions immediately and dis-
tantly upwind.  Rainfall in the Wichita Mountains presently suffices for especially high plant productivity amid sig-
nificant heat stress, the recipe for especially high biogenic emissions.  Smoke from prairie fires contributes further to 
natural organic carbon concentrations and contains elemental carbon particulates.  The Wichita Mountains receive 
seasonal Saharan fine soil dust and occasional dust storms from the Southwestern deserts and windswept High 
Plains.  The location of the Wichita Mountains gives the refuge a dramatically and constantly changing climate with 
considerable inter-quinquennial variability in natural aerosol component concentrations.  Presently available model-
ing does not capture most fine organic and coarse particulate and attributes rather little of either component to an-
thropogenic sources.  We therefore lack a necessary understanding of the organic and coarse particulate in the Wich-
ita Mountains, and absent a well-funded field study, we cannot identify significant anthropogenic sources.  In addi-
tion to using the default glide-slope of EPA to help assess reasonable progress, the Oklahoma Department of Envi-
ronmental Quality plans to present a weight of evidence determination supporting the use of higher natural back-
ground levels in its regional haze state implementation plan.   
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