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Background 

 
IDEM assessed each of the areas identified in the MRPO report (Appendix 1) as being impacted 
by Indiana sources.  Information provided by the MRPO, technical documents from the other 
RPOs, and letters received from other states indicating their decisions regarding reasonable 
further progress goals were used to make these assessments. 
 
Class 1 areas outside the comprehensive lists in Section 5 were not analyzed further, as there was 
no impact from Indiana sources shown.  Further, no impacts from Indiana were noted in the 
WRAP states and no requests for controls were initiated by those states.  
 
In the following sections, these analyses are presented. 
 
App. 3 - 1. Voyageurs National Park and Boundary Waters Canoe Area Wilderness 

 
Indiana sources have shown an impact on these Class 1 areas through some modeling studies.  
Minnesota has determined that several states, not including Indiana, are significant contributors 
to visibility impairment in these areas at this time and is working with them as they develop their 
reasonable progress goals.   
 
The following cover letter from the Minnesota Pollution Control Agency contains this 
information.  Indiana has participated in the consultation calls and the MRPO modeling process 
used by Minnesota to reach their conclusions. 
 
As can be seen in the map on page 6 of the letter, Indiana is barely in the Area of Influence that 
impact their Class 1 areas.  Minnesota has developed a long term strategy sufficient to meet their 
2018 reasonable progress goals.    
 
Indiana concurs that this is the best approach for addressing visibility impairment at Voyagers 
and Boundary Waters Class 1 areas at this time.  Therefore, no further analysis for this SIP is 
necessary. 
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Attachments Showing Minnesota RPG Analysis 
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App. 3 - 2. Mammoth Cave 

 
Indiana sources have shown an impact on this Class 1 area through some modeling studies.  
However, since sources in Kentucky and Indiana must comply with CAIR requirements, the 
Kentucky analysis has determined that these controls are sufficient to address visibility in this 
area.  Further, VISTAS modeling has shown that Mammoth Cave is more than meeting its 
uniform rate of progress (glidepath) and has determined that no additional reductions are needed 
from Indiana at this time.   
 
The attached cover letter from the Kentucky Department for Environmental Protection contains 
this information. 
 
The following slides from the VISTAS report, "Contribution Assessment Mammoth Cave", draft 
May 29, 2007, show some analyses performed to reach these conclusions. 
 

Conclusions:  Contributions

 On 20% Worst Days
 SO4 dominates light extinction most days
 Organic carbon smaller contribution; fire 

indicated on few days
 NO3 contribution on some winter days

 SO4 also dominates 20% Best Days
 Conclude:  Focus on reducing SO2 

emissions

 
 
The following chart illustrates the impairment contribution from Sulfates.  Note that the 
contribution from the Midwest RPO states, in total, is small.  Indiana is not individually 
apportioned. 
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The following maps show contributions to visibility impairment on the 20% worst days during 
the 2000 - 2004 timeframe.   
 
The following map is a meteorological back trajectory analysis for IMPROVE monitoring sites 
in 2000 - 2004.  Using the descriptions from VISTAS, back trajectory analyses use interpolated 
measured or modeled meteorological fields to estimate the most likely central path of air masses 
that arrive at a receptor at a given time.  The method essentially follows a parcel of air backward 
in hourly steps for a specified length of time.  This map is for Mammoth Cave for the 20% worst 
days in 2002 
 

Back Trajectories for 20% Worst Days for 2002
Mammoth Cave, KY

 
 
The following map is a residence time plot.  This was created using five years of back 
trajectories for the 20% worst visibility days in 2000-2004.  Residence time is the frequency that 
winds pass over a specific geographic area on the path to a Class 1 area. 
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Residence Time for 20% Worst Days in 2000-2004 

Mammoth Cave, KY

 
 
It can be seen that there are lesser impacts from most MRPO states.  However, the greatest 
impacts are coming from sources closer to Mammoth Cave and south.  
 
Sulfate extinction weighted residence time plots were developed to define the geographic area 
with the highest probability of influencing the receptor on the 20% worst days in 2000 - 2004 
that were dominated by sulfate.  Each back trajectory was weighted by sulfate extinction for that 
day.  The resulting plots were used to define the geographic Area of Influence for sources of SO2 
emissions.  In the following plot, the area representing 10% or greater residence time is outlined 
in red, and the area representing 5% or greater residence time is outlined in gray.  The VISTAS 
states focused their analyses on the Area of Influence defined 5% or greater sulfate extinction 
weighted residence time. 
 

SO2 Area of Influence for Mammoth Cave, KY

Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10% 
Orange line perimeter indicate Area of Influence with Residence Time > 5%.
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Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10%.
Orange line perimeter indicate Area of Influence with Residence Time > 5%.

2018 SO2 Emissions weighted by Residence Time
Mammoth Cave, KY

 
 
VISTAS further examined emissions sources within the SO2 Areas of Influence.  Residence time 
plots were combined with geographically-gridded emissions data based upon the 2002 baseline 
and 2018 projected inventories.  As a way of incorporating the effects of transport, deposition, 
and chemical transformation of point source emissions along the path of the trajectories, those 
data were weighted by 1/d, where d was calculated as the distance between grid cell centers, in 
kilometers.  The distance-weighted point source SO2 emissions were then combined with the 
gridded extinction-weighted back-trajectory residence times at a spatial resolution of 36-km.  
The residence times and gridded emissions data were combined into plots.  The distance 
weighted (1/d) gridded point source SO2 emissions were multiplied by the total extinction-
weighted back-trajectory residence times on a grid cell by grid cell basis.  These results were 
then normalized by the domain-wide total and displayed as a percentage.   
 
The resulting plots show the relative importance of sources contributing to visibility impairment 
within the Area of Influence.  The above plot illustrates this information for 2018 projected 
emissions. 
 
The results of the long term strategy developed by Kentucky and VISTAS provide anticipated 
visibility improvements below the glidepath. 
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Mammoth Cave - 20% Worst Days
New IMPROVE equation

Uniform Rate of Progress Glide Path
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Analyses performed by the MWRPO show similar results.  Indiana concurs that  this is the best 
approach for addressing visibility impairment at Mammoth Cave at this time.  Therefore, no 
further analysis for this SIP is necessary. 
 
As could be seen from the above maps and plots, sources in Indiana do contribute less significant 
amounts of sulfate on the 20% worst visibility days.  For the 2013 five-year review, Indiana will 
work with the RPOs to determine that projected emissions reductions are occurring, and perform 
analyses to determine whether or not further SO2 reductions from any sectors are reasonable or 
whether other pollutants such as NOx should be controlled. 
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Letter from Kentucky Department for Environmental Protection 
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App. 3 - 3. Great Smoky Mountains National Park 

 
In the MRPO summary of Class 1 areas impacted by sources from within the MRPO (Appendix 
1), Indiana was determined to contribute to visibility impairment in this Class 1 area.  Since that 
time, VISTAS has conducted several analyses to assist in developing reasonable progress goals.  
The following slides are from the VISTAS analysis, "Great Smoky Mountain Group 
Contribution Assessment", Draft, May 29, 2007.  The text explaining the plots and charts is from  
"Technical Analyses Supporting Regional Haze State Implementation Plan", June 8, 2007, North 
Carolina Department of Environment and Natural Resources (NCDENR).   
 
Sulfate reductions are the major focus. 
 

Conclusions:  Contributions

 On 20% Worst Days
 SO4 dominates light extinction
 Organic carbon generally second largest 

contribution; fire indicated on few days 
 NO3 contribution comparatively small

 SO4 also dominates 20% Best Days
 Conclude:  Focus on reducing SO2 

emissions

 
 
This chart below shows the sources of SO2 emissions by source sectors and regions.  Indiana is 
not addressed individually.  The MRPO states have a small contribution. 

Great Smoky Mtns, TN (20% Worst Days)
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Greatest benefits from SO2 reductions from Utilities and Industries
 

The following three maps show analyses of areas impacting the Great Smoky Mountains 
National Park.  They show contributions to visibility impairment on the 20% worst days during 
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the 2000-2004 timeframe.   As can be seen, Indiana sources do not have significant impacts on 
this area.  
 
The following map is a meteorological back trajectory analysis for IMPROVE monitoring sites 
in 2000-2004.  Using the descriptions from VISTAS and the NCDENR, back trajectory analyses 
use interpolated , measured, or modeled meteorological fields to estimate the most likely central 
path of air masses that arrive at a receptor at a given time.  The method essentially follows a 
parcel of air backward in hourly steps for a specified length of time.  This map is for the Great 
Smoky Mountain National Park for the 20% worst days in 2002.  
 

 
Back Trajectory Analysis for 20% Worst Days in 2002 - Great Smoky Mountains 
 
The following map is a residence time plot.  This was created using five years of back 
trajectories for the 20% worst visibility days in 2000-2004.  Residence time is the frequency that 
winds pass over a specific geographic area on the path to a Class 1 area. 
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Residence Time for 20% Worst Days in 2000-2004 

Great Smoky Mtn., TN

 
 
Sulfate extinction weighted residence time plots were developed to define the geographic area 
with the highest probability of influencing the receptor on the 20% worst days in 2000-2004 that 
were dominated by sulfate.  Each back trajectory was weighted by sulfate extinction for that day.  
The resulting plots were used to define the geographic Area of Influence for sources of SO2 
emissions.  In the following plot, the area representing 10% or greater residence time is outlined 
in red, and the area representing 5% or greater residence time is outlined in gray.  The VISTAS 
states focused their analyses on the Area of Influence defined 5% or greater sulfate extinction 
weighted residence time. 
 

SO2 Area of Influence for Great Smoky Mountains

Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10%
Orange line perimeter indicate Area of Influence with Residence Time > 5%.
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2018 SO2 Emissions weighted by Residence Time
Great Smoky Mtn., TN   

Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10%.
Orange line perimeter indicate Area of Influence with Residence Time > 5%.

 
 
VISTAS further examined emissions sources within the SO2 Areas of Influence.  Residence time 
plots were combined with geographically-gridded emissions data based upon the 2002 baseline 
and 2018 projected inventories.  As a way of incorporating the effects of transport, deposition, 
and chemical transformation of point source emissions along the path of the trajectories, those 
data were weighted by 1/d, where d was calculated as the distance between grid cell centers, in 
kilometers.  The distance-weighted point source SO2 emissions were then combined with the 
gridded extinction-weighted back-trajectory residence times at a spatial resolution of 36 km.  The 
residence times and gridded emissions data were combined into plots.  The distance weighted 
(1/d) gridded point source SO2 emissions were multiplied by the total extinction-weighted back-
trajectory residence times on a grid cell by grid cell basis.  These results were then normalized by 
the domain-wide total and displayed as a percentage.  The resulting plots show the relative 
importance of sources contributing to visibility impairment within the Area of Influence.  The 
above plot illustrates this information for 2018 projected emissions. 
 
Further, the slide below shows that the long term strategy for this Class 1 area easily meets the 
glidepath through 2018.   
 



 Appendix 3 - 30 

New IMPROVE equation

Uniform Rate of Progress Glide Path (Base G2a projections)

Great Smoky Mountains - 20% Worst Days
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In the "Technical Analyses Supporting Regional Haze State Implementation Plan," June 8, 2007, 
NCDENR stated that contributions from other RPOs are comparatively small and the greatest 
benefits would likely be from further EGU reductions within the VISTAS states.  Indiana was 
not contacted by Tennessee or North Carolina regarding consultations for this area and believes 
that no further analysis for a long term control strategy is necessary at this time. 
 
App. 3 - 4. Sipsey Wilderness Area 

 
In the MRPO summary of Class 1 areas impacted by sources from within the MRPO (Appendix 
1), Indiana was determined to contribute to visibility impairment in this Class 1 area.  Since that 
time, VISTAS has conducted several analyses to assist in developing reasonable progress goals.  
The following slides are from the VISTAS analysis, "Sipsey Contribution Assessment", Draft, 
May 29, 2007.  As in most VISTAS areas, sulfate reductions are the major focus, although in this 
case, NH3 is a significant contributor.  The text explaining the plots and charts is from 
"Technical Analyses Supporting Regional Haze State Implementation Plan", June 8, 2007, 
NCDENR, another VISTAS state.   
 

Conclusions:  Contributions

 On 20% Worst Days
 SO4 dominates light extinction most days
 Organic carbon smaller contribution; fire 

indicated on few days
 NO3 contribution on some winter days

 SO4 also dominates 20% Best Days
 Conclude:  Focus on reducing SO2 

emissions
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The following charts and maps show contributions to visibility impairment in this Class 1 area.  
Note that the MRPO states, in total, have a small contribution.  Indiana is not listed individually. 

Sipsey, AL (20% Worst Days)
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The following three maps show analyses of areas impacting the Sipsey Wilderness Area.  They 
show contributions to visibility impairment on the 20% worst days during the 2000-2004 
timeframe.  As can be seen, Indiana sources do not have significant impacts on this area.  
 
The following map is a meteorological back trajectory analysis for IMPROVE monitoring sites 
in 2000-2004.  Using the descriptions from VISTAS and NCDENR, back trajectory analyses use 
interpolated, measured, or modeled meteorological fields to estimate the most likely central path 
of air masses that arrive at a receptor at a given time.  The method essentially follows a parcel of 
air backward in hourly steps for a specified length of time.  This map is for the Sipsey 
Wilderness area for the 20% worst days in 2002.  
 

Back Trajectories for 20% Worst Days for 2002
Sipsey, AL
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The following map is a residence time plot.  This was created using five years of back 
trajectories for the 20% worst visibility days in 2000-2004.  Residence time is the frequency that 
winds pass over a specific geographic area on the path to a Class 1 area. 
 

Residence Time for 20% Worst Days in 2000-2004 

Sipsey. AL

 
 
Sulfate extinction weighted residence time plots were developed to define the geographic area 
with the highest probability of influencing the receptor on the 20% worst days in 2000-2004 that 
were dominated by sulfate.  Each back trajectory was weighted by sulfate extinction for that day.  
The resulting plots were used to define the geographic Area of Influence for sources of SO2 
emissions.  In the following plot, the area representing 10% or greater residence time is outlined 
in red, and the area representing 5% or greater residence time is outlined in gray.  The VISTAS 
states focused their analyses on the Area of Influence defined 5% or greater sulfate extinction 
weighted residence time. 
 

SO2 Area of Influence for Sipsey, AL

Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10% 
Orange line perimeter indicate Area of Influence with Residence Time > 5%.  
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Green circles indicate 100-km and 200-km radii from Class I area.
Red line perimeter indicate Area of Influence with Residence Time > 10%.
Orange line perimeter indicate Area of Influence with Residence Time > 5%.

2018 SO2 Emissions weighted by Residence Time
Sipsey, AL

 
 
VISTAS further examined emissions sources within the SO2 Areas of Influence.  Residence time 
plots were combined with geographically-gridded emissions data based upon the 2002 baseline 
and 2018 projected inventories.  As a way of incorporating the effects of transport, deposition, 
and chemical transformation of point source emissions along the path of the trajectories, those 
data were weighted by 1/d, where d was calculated as the distance between grid cell centers, in 
kilometers.  The distance-weighted point source SO2 emissions were then combined with the 
gridded extinction-weighted back-trajectory residence times at a spatial resolution of 36 km.  The 
residence times and gridded emissions data were combined into plots.  The distance weighted 
(1/d) gridded point source SO2 emissions were multiplied by the total extinction-weighted back-
trajectory residence times on a grid cell by grid cell basis.  These results were then normalized by 
the domain-wide total and displayed as a percentage.  The resulting plots show the relative 
importance of sources contributing to visibility impairment within the Area of Influence.  The 
above plot illustrates this information for 2018 projected emissions. 
 
Further, the slide below shows that the long term strategy for this Class 1 area meets the 
glidepath through 2018.   
 
Indiana has not been contacted by Alabama regarding consultations for this area and believes 
that no further analysis for a long term control strategy is necessary at this time. 
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Sipsey - 20% Worst Days
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App. 3 - 5. James River Face Wilderness, Shenandoah National Park, Dolly Sods/Otter 
Creek Wilderness 

 
In the MRPO summary of Class 1 areas impacted by sources from within the MRPO (Appendix 
1), Indiana was determined to contribute to visibility impairment in these more distant Class 1 
areas.  Since that time, VISTAS has conducted several analyses to assist in developing 
reasonable progress goals.  The following slides are from the VISTAS analysis, "Shenandoah 
Group Contribution Assessment", Draft, May 29, 2007.  Since these areas are analyzed together 
in the VISTAS work, it is easier to consider them together in this document.  The charts and 
plots are the same type as in the previous sections, and so the text is omitted to keep this section 
short. 
 
As in the previous areas, sulfate reductions are the major focus. 
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The following charts show the emissions by sector and location contributing to impaired 
visibility on the 20% worst days. 
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The following maps show back trajectories for the 20% Worst Days for 2002. 
 
Shenandoah, VA 
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James River Face, VA 

 
 
Dolly Sods/Otter Creek, WV 
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The residence times for the 20% worst days in 2000-2004 are shown for the areas in the next 
three plots. 
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The SO2 Areas of Influence are shown in the next three plots. 
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The 2018 Emissions weighted by Residence Time plots are shown for all three areas.  These 
show the relative importance and locations of sources impacting a given area. 
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The results of the long term strategy developed by the states and VISTAS provide anticipated 
visibility improvements below the glidepath. 
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This series of charts and plots show that impacts from Indiana sources are minimal.  Neither 
Virginia nor West Virginia contacted IDEM to participate in consultations for these areas.  The 
four-factor analyses performed by the VISTAS states and resulting long term strategies that 
indicate controls closer to the Class 1 areas provide the most effective reductions at this time.  
Additionally, the long term strategies provide anticipated visibility improvements below the 
glidepaths.  Indiana concurs with these conclusions. 
 
App. 3 - 6. Caney Creek Wilderness Area and Upper Buffalo Wilderness Area, AR; 
Hercules-Glades Wilderness Area and Mingo Wilderness Area, MO 

 
These areas were identified in early MRPO modeling and other analyses as being impacted by 
Indiana sources.  Indiana was invited to participate in the consultation process for these areas, 
and attended the conference phone calls.  Arkansas and Missouri notified IDEM that they 



 Appendix 3 - 44 

consider the consultation process finished.  They have developed long term strategies that meet 
rate of progress goals by 2018.  At this time, they have indicated that no reductions are necessary 
from Indiana.  Indiana concurs with this finding. 
 
The letter providing this information is below in this section. 
 
Following the letter from Arkansas and Missouri are charts showing glidepaths resulting from 
the long term strategies developed by the states.  All the Class 1 areas are projected to meet their 
reasonable progress goals in 2018.  These charts are from the "12 Sep 2007 Appendices" found 
on the CENRAP website, http://www.cenrap.org/projects.asp.  They are based upon the 
information and strategies found in the Draft Technical Support Document, of the same date and 
from the same location. 
 
An additional analysis is included with information obtained from VISTAS and is similar to that 
contained in the previous sections.  The focus of this work was to determine the impact of 
VISTAS states upon the CENRAP areas, but includes useful information regarding midwestern 
sources as well.  This was done prior to the CENRAP work, but is consistent with materials 
presented for the other areas. 
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Letter from Arkansas and Missouri regarding conclusion of consultation process. 
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Glidepaths generated by CENRAP showing that the long term strategy developed by the states 
meets reasonable progress goals for 2018.  
 

Uniform Rate of Reasonable Progress Glide Path
Caney Creek Wilderness - 20% Data Days
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Uniform Rate of Reasonable Progress Glide Path
Hercules-Glades Wilderness - 20% Data Days
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Uniform Rate of Reasonable Progress Glide Path
Mingo - 20% Data Days
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Uniform Rate of Reasonable Progress Glide Path
Upper Buffalo Wilderness - 20% Data Days
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VISTAS Analysis 
 
In developing information to support long term strategies for its member states, VISTAS 
examined their impacts upon the Missouri and Arkansas Class 1 areas.  Impacts from 
midwestern states were also included in these analyses.  Again in this case, the focus of reduction 
strategies is for SO2. 
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Results from these strategies produced results similar to CENRAP.  Below are the glidepaths 
generated for two of the Class 1 areas, for comparison to those above. 
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The following plots show the back trajectories for 20% worst days for 2002 for two sites.  
Neither appear to be heavily impacted by Indiana sources in these plots. 
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The next two plots show residence time for the 20% worst days from 2000-2004.  The plot for 
Mingo Cave shows a greater impact from Indiana sources, although the greatest impacts are from 
sources closer to the Class 1 area. 
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The last two plots show SO2 emissions weighted by residence time for 2018 for the two Class 1 
areas.  Indiana is on the edge of the Area of Influence for Mingo Cave. 
 

 
 

 
 
The bar graph below further illustrates the projected impact of Indiana sources of SO2 on Mingo 
Cave in 2018.  Because of this impact, a further examination of the SO2 control devices on EGUs 
in southwestern Indiana was performed. 
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The EGUs in this area of the state are listed by unit in the following table.  Many of these units 
did not have controls in the 2002 baseyear inventory.  The IPM projections used for future years 
may also not have reflected current or future control projects.   
 

Plant Unit  
Emissions 

in 2002 
SO2 control 
in 2002 

SO2 controls 
planned 

A.B. Brown 1  6004 FGD existing   

A.B. Brown 2  1868 FGD existing   

Cayuga 1  29,379   FGD 2008 

Cayuga 2  26,237   FGD 2008 

Edwardsport 8  2742   current plans to  

Edwardsport 7*1  2688   
replace facility 
with 

Edwardsport 7*2  2742   
IGCC prior to 
2018 

F.B. Culley 1  2993     

F.B. Culley 2  730 FGD existing   

F.B. Culley 3  3396 FGD existing   
Frank E. 
Ratts 1SG1  7907     
Frank E. 
Ratts 2SG1  10,148     

Gibson  1  34,698   FGD 2007 

Gibson  2  37,162   FGD 2007 

Gibson  3  28,477   FGD 2007 

Gibson  4  9196 FGD existing   

Gibson  5  17969 FGD existing   

Merom 1SG1  5835 FGD existing   

Merom 2SG1  7011 FGD existing   

Petersburg 1  2093 FGD existing   

Petersburg 2  3535 FGD existing   
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Plant Unit  
Emissions 

in 2002 
Existing SO2 
control 

SO2 controls 
planned 

Petersburg 3  20,936 FGD existing   

Petersburg 4  20,614 FGD existing   

Rockport MB1  25,943   
FGD planned 
2017 

Rockport MB2  25,602   
FGD planned 
2019 

Wabash  2  7912     

Wabash  3  6999     

Wabash  4  7131     

Wabash  5  9380     

Wabash  6  25,602   FGD planned 
ALCOA-
Warrick 1  18,459   FGD in 2008 
ALCOA-
Warrick 2  19,258   FGD in 2008 
ALCOA-
Warrick 3  16,012   FGD in 2008 
SIGECO-
Warrick  4  40,476   FGD in 2008 

 
While Indiana was not included in any requests for controls from this Class 1 area, it can be seen 
that the vast majority of SO2 emitting units will have scrubbers installed by 2018, which should 
help further improve the visibility in those areas. 
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App. 3 - 7. Isle Royale National Park and Seney Wilderness Area, MI 

 
Indiana sources have shown an impact on these Class 1 areas through modeling studies.   Indiana 
and the other midwestern states participated extensively in the MRPO modeling and data 
analysis efforts for fine particulates, ozone, and haze in these areas.  Michigan determined that 
existing and on-the-books controls, combined with reductions necessary to meet the new 24-hour 
fine particulates standard and the new ozone standard will be sufficient to meet their reasonable 
progress goals.   
 
The letter from the Michigan Department of Environmental Quality, below, contains their 
conclusions.  Indiana concurs that this is the best approach for addressing visibility impairment 
at Isle Royale National Park and Seney Wilderness Area Class 1 areas at this time.  Therefore, no 
further analysis for this SIP is necessary.  Indiana will continue to work with Michigan and the 
other MRPO states through LADCO to evaluate the progress and the Class 1 areas. 
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Letter from Michigan regarding conclusion of consultation process. 
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App. 3 - 8. Acadia National Park, ME; Moosehorn Wilderness Area, ME; Great Gulf 
Wilderness Area, NH; Brigantine Wilderness Area, NJ; and Lye Brook Wilderness, VT  
(MANE-VU) 

Indiana sources have shown an impact on these Class 1 areas through LADCO and MANE-VU 
modeling projects.  Indiana, along with the other MRPO states, has participated in consultations 
with MANE-VU.   
 
MANE-VU released “Assessment of Reasonable Progress for Regional Haze in MANE-VU 
Class 1 Areas - Methodology for Source Selection, Evaluation of Control Options, and Four 
Factor Analysis, July 2007” which supported requests of states outside that area to examine 
controls for specific types of sources.  This assessment is a large document and is not included in 
this submittal.  It is available online at the MANE-VU website, http://www.manevu.org, under 
“Consultations - Projects and Work Products.”  The resulting request is referred to as the 
“MANE-VU Ask.”   
 
MANE-VU Ask: In its “Statement of the Mid-Atlantic/Northeast Visibility Union (MANE-VU) 
Concerning a Request for a Course of Action by States Outside of MANE-VU Toward Assuring 
Reasonable Progress” (June 20, 2007), pages 63 and 64 of this appendix, MANE-VU suggested 
that several control strategies should be pursued for adoption and implementation, including: 
 

 Application of Best Available Retrofit Technology 
 90% (or greater) reduction in SO2 emissions from each of the EGU stacks on MANE-

VU’s list of 167 stacks (located in 19 states), which reflect those stacks determined to be 
reasonably anticipated to cause or contribute to visibility impairment in the MANE-VU 
Class 1 areas 

 28% reduction in non-EGU (point, area, on-road, and off-road) SO2 emissions relative to 
on-the-books, on-the-way 2018 projections 

 Continued evaluation of other measures, including measures to reduce SO2 and NOx 
emissions from coal-burning facilities and promulgation of new source performance 
standards for wood combustion 

 Further reduction in power plant SO2 (and NOx) emissions beyond the current Clean Air 
Interstate Rule program 

 
Of the 167 stacks, 15 are from 9 sources in Indiana, page 62 of this section.  Most of these stacks 
have or will have post-combustion emission controls (i.e., scrubbers), see the table at the end of 
this section.   
 
The two sets of charts from MRPO "Round 5" modeling show the culpability of geographic 
areas to visibility conditions in two Class 1 areas in the northeast.  The left charts are the best 
days, the right charts are the worst days. 
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Acadia Visibility Impact Modeling 

 
 
Lye Brook Visibility Impact Modeling 

 
The following tables further detail the impact Indiana sources have on the northeastern Class 1 
areas.    Impacts are calculated in terms of light extinction. 
 

MANE-VU (worst days) 
Site ID Lye Brook Acadia Brigantine 
Total - Light Extinction (1/Mm) 41.27821 52.91908 71.23547 
Indiana Contribution (1/Mm) 0.65769 1.62771 1.28582 
Indiana/Chicago Non-Attainment Area (1/Mm) 0.10376 0.28095 0.1648 
Indiana Contribution (%) 1.6% 3.1% 1.8% 
Indiana/Chicago Non-Attainment Area (%) 0.3% 0.5% 0.2% 

Total Indiana/Chicago Non-Attainment Area (%) 1.8% 3.6% 2.0% 
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MANE-VU (best days) 

Site ID Lye Brook Acadia  Brigantine 
Total - Light Extinction (1/Mm) 18.9041 6.69923 19.35866 
Indiana Contribution (1/Mm) 0.28827 0.0313 0.15311 
Indiana/Chicago Non-Attainment Area (1/Mm) 0.03538 0.00681 0.03268 
Indiana Contribution (%) 1.5% 0.5% 0.8% 
Indiana/Chicago Non-Attainment Area (%) 0.2% 0.1% 0.2% 
Total Indiana/Chicago Non-Attainment Area (%) 1.7% 0.6% 1.0% 

 
 
 
It can be seen that Indiana sources have insignificant impacts on these areas. 
 
The MRPO has conducted modeling to evaluate the various levels of controls in place or planned 
between 2008 and 2018.  From this "Round 5" modeling the following table was produced for 
MANE-VU Class 1 areas. 
 
MRPO Round 5 Modeling Results (dV) 

Best 20% Baseline 2018 2009 2009 2012 2018 2018 
Site     2000-2004 URP Value Base Will Do Base Base Will Do 

Brigantine 14.33 14.33 14.15 14.16 14.08 13.92 13.92 
Lye Brook 6.37 6.37 6.25 6.28 6.23 6.14 6.15 
Acadia 8.78 8.78 8.86 8.88 8.86 8.82 8.82 

 
Worst 20% Baseline 2018 2009 2009 2012 2018 2018 
Site     2000-2004 URP Value Base Will Do Base Base Will Do 
Brigantine 29.01  25.05 25.79 25.83 25.72 25.21 25.22 
Lye Brook 24.45  21.48 22.04 22.08 21.86 21.14 21.14 
Acadia 22.89  20.45 21.72 21.75 21.72 21.49 21.49 

 
These results show that for the northeastern Class 1 areas, controls already implemented and on-
the-books controls may or may not result in achievement of reasonable progress goals.  
However, Indiana, along with the other MRPO states has committed to continue consultation 
with MANE-VU.  Specifically, Indiana has agreed to support additional work and discussion to 
accomplish the following: 
 

 Establish a clear understanding of the MANE-VU “Ask” by agreeing on base emissions 
inventories and control assumptions; 

 Draft language on a national "Ask" based on the multi-pollutant needs of the states, 
including potential controls for EGUs and Industrial, Commercial, and Institutional 
boilers; and 

 Reconvene the MANE-VU/MRPO Industrial, Commercial, and Institutional boiler 
workgroup (with participation by the Southeastern States and U.S. EPA) to re-examine 
the workgroup’s January 2007 straw proposal, and receive a workgroup recommendation 
by the end of the year. 
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MANE-VU has performed their own modeling.  A recent status update, "Recent MANE-VU 
Projections of Visibility for 2018", MANE-VU Stakeholder Briefing, April 4, 2008, states, "The 
Uniform Rate is achieved and exceeded at all MANE-VU Class I sites."  This presentation is 
available on the MANE-VU website, http://www.manevu.org. 
 
Therefore, Indiana does not believe at this time that it can commit to any particular course of 
action until it is determined, through the above work and further discussions, what actions may 
be appropriate to meet reasonable progress goals given Indiana’s marginal impact on those areas. 
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Sources listed in MANE-VU "Ask".  Not all units within a source were listed in the Ask, 
but this is a complete listing of SO2 emitting units from those sources to provide a more 
complete view of control projects at these locations. 
 

Plant Unit  
Emissions 

in 2002 
SO2 control 
in 2002 SO2 controls planned 

Cayuga 1  29,379   FGD 2008 

Cayuga 2  26,237   FGD 2008 

Cayuga 1  29,379   FGD 2008 

Cayuga 2  26,237   FGD 2008 

Clifty Creek 1 6642  FGD Scheduled 2010 
Clifty Creek 2 6712  FGD Scheduled 2010

Clifty Creek 3 6662  FGD Scheduled 2010

Clifty Creek 4 5846  FGD Scheduled 2010

Clifty Creek 
5 5433  FGD Scheduled 2010

Clifty Creek 
6 6902  FGD Scheduled 2010

Harding Street 
Station (Stout) 50 7895    
Harding Street 
Station (Stout) 60  7919    
Harding Street 
Station (Stout) 70 29,907   FGD 2007 

Gibson  1  34,698   FGD 2007 

Gibson  2  37,162   FGD 2007 

Gibson  3  28,477   FGD 2007 

Gibson  4  9196 FGD existing   

Gibson  5  17969 FGD existing   

R. Gallagher 1 11,743    
R. Gallagher 

2 12,252    
R. Gallagher 3 23,773   
R. Gallagher 4 11,161   

Rockport MB1  25,943   FGD planned 2017 

Rockport MB2  25,602   FGD planned 2019 

Tanners Creek 1 4941    
Tanners Creek 2 4779    
Tanners Creek 

3 6269    
Tanners Creek 

4 48,450    

Wabash  2  7912     

Wabash  3  6999     

Wabash  4  7131     

Wabash  5  9380     

Wabash  6  25,602   FGD planned 

ALCOA-Warrick 1  18,459   FGD in 2008 

ALCOA-Warrick 2  19,258   FGD in 2008 

ALCOA-Warrick 3  16,012   FGD in 2008 

SIGECO-Warrick  4  40,476   FGD in 2008 
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