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VISTAS 
FLM/EPA Consultation Record 

As of October 26, 2020 

1. December 5-7, 2017 – Denver, national RH meeting, various presentations – FLMs, EPA 
OAQPS, Region 3, Region 4, RPOs, various VISTAS agency attendees 

2. January 31, 2018 – teleconference, presentation – FLMs, EPA Region 4, CC/TAWG 

3. August 1, 2018 – teleconference, presentation – FLMs, EPA OAQPS, Region 3, Region 
4, CC/TAWG 

4. September 5, 2018 – teleconference, presentation – MJOs 

5. June 3, 2019 – teleconference, presentation – FLMs, EPA OAQPS, Region 3, Region 4, 
CC/TAWG 

6. October 28-30, 2019 – St Louis national RH meeting, various presentations – FLMs, 
EPA OAQPS, Region 3, Region 4, RPOs, various VISTAS agency attendees 

7. April 2, 2020 – teleconference, presentation – FLMS, EPA OAQPS, Region 3, Region 4, 
CC/TAWG 

8. April 21, 2020 – teleconference, presentation – MJOs  

9. May 11, 2020 – teleconference, presentation – FLMs, EPA OAQPS, Region 3, Region 4, 
CC/TAWG 

10. May 20, 2020 – webinar, presentation – stakeholders, FLMs, EPA OAQPS, Region 3, 
Region 4, RPOs and member states, STAD, CC/TAWG 

11. July 30, 2020 – webinar, presentation – EPA Region 3, Region 4, and OAQPS 

12. August 4, 2020 – webinar, presentation, FLMs, EPA OAQPS, Region 3, Region 4, RPOs 
and member states, CC/TAWG 

13. October 26, 2020 – webinar, presentation, EPA Region 3, Region 4 during the Fall 2020 
air directors' meeting 
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Our National Parks 
West Virginia Regional Haze Consultation – 10/19/2021 

NPS, Air Resources Division & Interior Region 1 
West Virginia, Department of Environmental Protection 

10/19/2021 - NPS Formal Consultation Call with West Virginia Department of Environmental 
Protection (WV DEP) Division of Air Quality on Regional Haze SIP Development. 

Attendees: 
• National Park Service 

• Holly Salazer, Interior Region 1 – State College, PA 
• Debbie Miller, ARD – Denver, CO 
• Melanie Peters, ARD – Denver, CO 
• Don Shepherd, ARD – Denver, CO 
• Andrea Stacy, ARD – Denver, CO 

• West Virginia DEP 
• Todd Shrewsbury 
• Dave Fewell 

• Fish & Wildlife Service 
• Tim Allen 

• U. S. Forest Service 
• Jeremy Ash 
• Alexia Prosperi 

• Environmental Protection Agency (EPA) Region 3 
• Keila Pagain-Incle 
• Adam Yarina 
• Todd Ellsworth 
• Megan Goold 
• Michael Gordon 

NPS photos from left to right: Acadia NP, Denali NP, Yellowstone NP, Grand Canyon NP 
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Agenda 

• Welcome & Introductions 

• NPS Regional Haze Background 

• NPS Class I Areas affected by West 
Virginia 

• Shenandoah NP 

• NPS SIP Feedback for West Virginia 
o Source Selection 
o Four Factor Analysis Feedback 
o Long Term Strategy 

• Next Steps 

We welcome discussion at any time during this presentation. Please feel free to ask questions 
or add information along the way. 

NPS Photo from Bluestone National Scenic River in West Virginia. 
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By the Numbers 

• 48 Class I areas 

• In 24 states 

• 90% of visitors surveyed say 
that scenic views are 
extremely to very important 

• 100% of visitors surveyed rate 
clean air in the top 5 attributes 
to protect in national parks 

  

  
 

    
    

 
    

      
    

     

      
                       

 
              

          
      

         

List of Class I areas: https://www.nps.gov/subjects/air/npsclass1.htm 

States with at least one Class I area: 
AK, AZ, CA, CO, FL, HI, ID, KY, ME, MI, MN, MT, NC, ND, NM, OR, SD, TN, TX, UT, VA, VI, WA, 
WY 

Statistics citation: 
Kulesza C and Others. 2013. National Park Service visitor values & perceptions of clean air, 
scenic views, & dark night skies; 1988–2011. Natural Resource Report. 
NPS/NRSS/ARD/NRR—2013/622. National Park Service. Fort Collins, Colorado 

NPS photo of Great Smoky Mountains NP, NC & TN 
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West Virginia National Parks 

6 National Parks 

1,423,432 Visitors to National Parks 

$76,500,000 Economic Benefit from NP Tourism 

4 National Heritage Areas 

1 Wild & Scenic River Managed by NPS 

2 National Trails Administered by NPS 

1,070 National Register of Historic Places Listings 

16 National Historic Landmarks 

16 National Natural Landmarks 

5,741,266 Objects in National Park Museum Collections 

541 Archeological Sites in National Parks 

- nps.gov/state/wv 

National Park Units in West Virginia 
1. Appalachian National Scenic Trail; Maine to Georgia, 

CT,GA,MA,MD,ME,NC,NH,NJ,NY,PA,TN,VA,VT,WV 
2. Bluestone National Scenic River; Athens, Pipestem, and Hinton, WV 
3. Chesapeake & Ohio Canal National Historical Park; Potomac River, DC,MD,WV 
4. Gauley River National Recreation Area; Summersville, WV 
5. Harpers Ferry National Historical Park; Harpers Ferry, WV,VA,MD 
6. New River Gorge National Park and Preserve; Hinton, Beckley, Glen Jean, and 

Fayetteville, WV 

Affiliated Areas: 

• Chesapeake Bay; Chesapeake Bay Watershed, DC,DE,MD,NY,PA,VA,WV 
• Lewis & Clark National Historical Trail; Sixteen States: 

IA,ID,IL,IN,KS,KY,MO,MT,NE,ND,OH,OR,PA,SD,WA,WV 

https://www.nps.gov/state/wv/index.htm 

NPS Photo from New River Gorge National Park and Preserve 
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1970 Clean Air Act 

1916 NPS Organic Act 

1977 Clean Air Act Amendments 1990 Clean Air Act 
Amendments 

              

             
                

            
             

       

             
            

             

              
               

              
                

             
               

     

             
            

           
          

        

The NPS has an affirmative legal responsibility to protect clean air in national parks. 

• 1916 NPS Organic Act: created the agency with the mandate to conserve the scenery, 
natural and cultural resources, and other values of parks in a way that will leave them 
unimpaired for the enjoyment of future generations. This statutory responsibility to leave 
National Park Service units “unimpaired,” requires us to protect all National Park Service 
units from the harmful effects of air pollution. 

• In the 1970 Clean Air Act: authorized the development of comprehensive federal and 
state regulations to limit emissions from both stationary (industrial) sources and mobile 
sources. The Act also requires the Environmental Protection Agency to set air quality 
standards. 

• 1977 Clean Air Act Amendments: these amendments to the Clean Air Act provide a 
framework for federal land managers such as the National Park Service to have a special 
role in decisions related to new sources of air pollution, and other pollution control 
programs to protect visibility, or how well you can see distant views. The Act established a 
national goal to prevent future and remedy existing visibility impairment in national parks 
larger than 6,000 acres and national wilderness areas larger than 5,000 acres that were in 
existence when the amendments were enacted. 

• 1990 Clean Air Act Amendments: created regulatory programs to address acid rain and 
expanded the visibility protection and toxic air pollution programs. The acid rain 
regulations began a series of regional emissions reductions from electric generating 
facilities and industrial sources that have substantially reduced air pollutant emissions. 

NPS photo of Washington DC from our air quality webcam: https://npgallery.nps.gov/AirWebCams/wash 

5 
Appendix F-3
Page 223

https://npgallery.nps.gov/AirWebCams/wash


 
    

           

         

        

 

Visibility goal: 
Restore natural conditions by 2064 

Yosemite NP, California and Great Smoky Mountains NP, Tennessee and North Carolina 

Left to right images illustrate hazy to clear conditions. 

Haze obscures the color and detail in distant features. 

NPS photos 
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As you know, the NPS is one of three Federal Land Managers (FLMs) with responsibility for 
the 156 Class I areas nationwide. The NPS manages 48 Class I areas. 

The closest NPS Class I area to WV is Shenandoah NP. 
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Acadia NP, Maine

Shenandoah National Park 

Shenandoah NP is located just 75 miles from Washington, D.C. and is one of the most visited 
NPs in the east. Many different activities bring visitors to Shenandoah NP, whether it’s 
Skyline Drive or hiking to the rocky peaks of Hawksbill or Old Rag or camping. Visitors can 
enjoy waterfalls, wildlife, beautiful landscapes and the attraction of fall colors. With over 
200,000 acres of protected lands of the Blue Ridge Mountains and beautiful views of the 
Shenandoah Valley to the west and the Virginia Piedmont to the east, most visitors expect 
clean air and clear views when visiting the park. Unfortunately, Shenandoah NP experiences 
some of the highest measured air pollution of any national park in the U.S. As we are all 
familiar with, the park is downwind of many sources of air pollution from the Mid-Atlantic 
region and Ohio River Valley. Haze-causing emissions can significantly impact the scenic 
resources of the park. 

NPS photos: Interagency Monitoring of Protected Visual Environments (IMPROVE) monitoring at Shenandoah NP 
and scenic views from Skyline Drive. The spit image shows hazy and clear conditions captured by our webcam: 
https://www.nps.gov/subjects/air/webcams.htm?site=shen. 

NPS map 
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Long-term Visibility Trends   

  

        

               
       

                
       

Shenandoah NP (1990-2019) 

Long history of monitoring at Shenandoah NP, 30+ years! 

We are seeing steady progress on both Most Impaired and Clearest days at Shenandoah NP 
but still not at natural conditions for either. 

Progress has been made since first RH planning phase, and we want to continue to make 
progress over this second planning phase as well! 

http://views.cira.colostate.edu/fed/Express/AqrvTools.aspx 
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Haze Composition on Most Impaired Days 

  

     

               
     

            
         

Shenandoah NP (2010-2019) 

This annual extinction bar graph shows total haze composition over the past 10 years on 
most impaired days at Shenandoah NP. 

As views improve, haze composition is changing. This bar graph highlights the increasing 
importance of ammonium nitrate to visibility impacts at Shenandoah NP. 

http://views.cira.colostate.edu/fed/Express/AqrvTools.aspx 
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Haze Composition on Most Impaired Days

Changes in Haze Composition 
Shenandoah NP (2009-2019) 

In Shenandoah NP, which is most impacted by West Virginia facilities according to VISTAS 
modeling, nitrate composition has been increasing, and for the period 2015-2019 nitrate 
comprises 23% of visibility impairment on the 20% MID. In 2018, data show nitrate hit the 
greatest fraction in recent years, i.e. up to 31% of total light extinction in 2018 was from 
nitrate. This is followed by 2019 where nitrate comprised 29% of the total light extinction on 
the 20% MID in Shenandoah NP. 

http://views.cira.colostate.edu/fed/Express/AqrvTools.aspx 
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Shenandoah NP 

Distribution  of  Most  Impaired  Days 

(2000-2005) (2009-2013) 

(2015-2019) 

The distribution of Most Impaired Days (MID) is changing – between 2000-2005 monitoring 
data show that summer is the prominent season for MID. For the period 2009-2013, data 
show an increase in the number of MID during winter months. Finally, during the most recent 
five-year period of data, we are just as likely to see MID during the winter as the summer. 

http://views.cira.colostate.edu/fed/Express/AqrvTools.aspx 
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National Park Service RHR-R2 
• Participating  in  Regional  Planning  

Organizations  (MANEVU,  VISTAS) 
• NY,  NJ,  DC,  CT,  MA,  NH,  MD 
• FL,  NC,  TN,  WV 

• Evaluating  facilities  for  visibility  
impacts  on  our  NPS  Class  I  areas 

• Provided  lists  of  facilities  to  
VISTAS  for  4-factor  analysis  
consideration  in  2019 

• NPS  facility-specific  requests  and  
recommendations  for  WV  DEP 

During the Second Round of RH Planning, the NPS has participated in all five RPO’s. 
For us in the east, NPS participates in MANE-VU and VISTAS. 
During this time, the NPS has evaluated facilities for visibility impacts on our Class I 
areas. 

• We used a NPS Class I centric approach 
• For each NPS Class I area, we identified those facilities associated with 

contributing 80% of visibility impacts, based on EPA’s 2016/2018 guidance 
• Calculated Q/d for sources within 1,000km of NPS Class I boundaries using SO2 

and NOx emissions. 
• We excluded PM b/c it’s well controlled on stationary sources and difficult to 

control for remaining area sources (including mines) 
• We removed rail yards and airports 
• Adjusted our results to reflect those facilities that had been controlled, shut down, 

changed fuels, or that we knew would be controlled before 2028 

The NPS provided lists of facilities to states and RPOs in 2018 and 2019. 
And during our formal NPS-to-state consultations, we provide our specific facility requests 
and overall recommendations to individual states. 
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VISTAS Approach Concerns 

Exclusion of NOx/Nitrate from 4FA 
• The VISTAS rationale for excluding NOx emissions from reasonable 

progress is based on an outdated modeling base year and
inaccurate assumptions about the current and future distribution of
most-impaired days. 

• The VISTAS analyses justifying exclusion of NOx do not aDEPuately account
for current conditions on the 20% most-impaired days. 

• As SO2 emissions decline and the seasonality of most-impaired days shifts,
Nitrate is increasingly important in many VISTAS Class I areas. These shifts 
are not captured in the VISTAS modeling analysis. 

• NOx emissions from stationary point sources are not trivial (based
on both current and 2028 inventories). 

• States should evaluate NOx and SO2 control opportunities in this 
planning period. 

As discussed during the consultation call, the NPS is not suggesting that West Virginia needs 
to re-model using an alternate base year. Instead, we are recommending that the model 
results be evaluated and considered in light of recent monitoring data. 

Monitoring information from the past ten years should be used to ground truth modeling 
results and inform RP analyses and decisions. In doing so, we note that the VISTAS 2011 
base-year modeling is dramatically under predicting nitrate. We recommend that West 
Virginia and other VISTAS states use a weight of evidence approach that incorporates recent 
monitoring information in their RP decisions. We recommend that West Virginia evaluate 
NOx emission reduction opportunities in this round of Regional Haze SIP development. 
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This map shows the most recent emissions inventory data (2020-CAMD/2017-NEI) for VISTAS 
sources identified by the earlier (2020) NPS Q/d methodology. Although we are now 
recommending VISTAS states consider alternate approaches to source selection using the 
VISTAS EWRT*Q/d results, this map illustrates the current distribution and scale of and SO2 

stationary sources in the region. 

For West Virginia, we observe that the point source emissions are relatively high and for 
many facilities they are predominantly NOx. 

NPS map, April 2021 
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VISTAS emissions projections for 2028 show that there will be 1.5 million tons of NOx (3 times 
the amount of SO2) at the end of this planning period. Increasing trends in nitrate haze on 
most-impaired days will likely continue. We encourage West Virginia to expand focus from 
SO2 in reasonable progress determinations and explore opportunities to further reduce NOx 

emissions in this planning period. 

VISTAS Graphic (Slide 9 from 8/4/2020 EPA, FLM, RPO Briefing presentation: 
VISTAS_Pres_FLMs_EPA_200804.pdf) 
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West Virginia Draft SIP Feedback 

Exclusion of NOx/Nitrate from 4FA (1) 

• EPA acknowledges the importance of nitrate as an 
anthropogenic source of haze in their recent clarification 
memorandum, noting that: 

• In “nearly all Class I areas, the largest particulate matter (PM) 
components of anthropogenic visibility impairment are sulfate and 
nitrate, caused primarily by PM precursors SO2 and NOx, 
respectively.” 

• Given this, the EPA “generally expects” states to analyze both SO2 
and NOx when determining control measures. 

Ammonium nitrate from NOx emissions is a significant anthropogenic haze causing pollutant. 
Over the past 10-years the importance of ammonium nitrate on the 20% most-impaired days 
has increased for Shenandoah NP. As SO2 emissions continue to decline and the seasonality 
of most-impaired days shifts, NOx emissions are increasingly important for many VISTAS Class 
I areas. 

Again, we agree the modelling methods used the VISTAS states follow EPA guidance and are 
technically correct. However, the time period selected for the analysis is no longer reflective 
of current information and this was not factored into the decision-making process. The 
importance of ammonium nitrate and the distribution of the most-impaired days has 
changed significantly since the 2011 base year. As a result, 2028 projections based on the 
2011 most-impaired days (which were ammonium sulfate dominated and occurred during 
the summer) miss the importance of nitrogen oxide emissions and ammonium nitrate 
extinction during the cooler months of the year that are now among the most-impaired days. 
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       Tennessee Draft SIP FeedbackWest Virginia Draft SIP Feedback 

Exclusion of NOx/Nitrate from 4FA (2) 
• West Virginia compared the VISTAS modeling (2011 base year) to EPA 

modeling (2016 base year) to confirm their original conclusions from 
the VISTAS Model. 

Model Predictions vs. Monitoring Data: 
• Modeling is useful in determining the relative effectiveness of overall 

control strategies (i.e., using RRFs to calculate RPGs) in a future year. 
• West Virginia & VISTAS used model results alone to determine that 

nitrate, a major component of anthropogenic impairment, does not 
warrant consideration in this round. Current visibility data and emission 
information contradicts this conclusion. 
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       Tennessee Draft SIP FeedbackWest Virginia Draft SIP Feedback 

Exclusion of NOx/Nitrate from 4FA (3) 
• NPS recommends that West Virginia address the current and future 

importance of nitrate for visibility impairment and consider NOx 
emission reduction opportunities in this round of RH SIP development. 

• Reducing NOx emissions would have additional regional co-benefits for 
ozone and nitrogen deposition in downwind Shenandoah National 
Park. 
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VISTAS Approach Concerns 

Source Selection 

• Underlying methodology EWRT*Q/d analysis * 

• Updated NPS lists of facilities 
• 80% of total AOI Impact 

We acknowledge that an EWRT*Q/d approach is more robust than a simple Q/d approach 
because it also considers extinction and meteorology on the 20% MID. Accordingly, we 
updated our approach using the VISTAS EWRT*Q/d results and evaluated two alternative 
threshold metrics that could be used in lieu of the VISTAS individual facility percent-of-total-
impact thresholds. 

• Clarification Note: While we agree with using AOI approaches as opposed to a simple 
Q/d, this is not a wholesale endorsement of the VISTAS methods. We still have technical 
objections to the reliance on an outdated base year that underpins the AOI & CAMx 
analyses. Because of this, the outdated MIDs used in the analysis likely underestimate the 
role of NO3/NOx into the future, which contradicts current IMPROVE data. This affects the 
facility selection process by failing to account for the role of ammonium nitrate on the 
recent MID and biases the analysis against selecting NOx sources. Adjusting the selection 
thresholds does not address this issue. Regardless, we agree that it is more sophisticated 
than a simple Q/d approach and we used the VISTAS EWRT*Q/d in our revised source 
screening analyses. 

Our first approach, and the one applied to West Virginia used a threshold that captures 80% 
of the total Class I Area impact (e.g., 80% of the TCI) for sulfate & nitrate, as was 
recommended in the 2016 draft regional haze guidance. This produced a list of all the 
facilities that contribute up to 80% of the cumulative AOI impact in NPS VISTAS Class I areas. 
We are calling these results the “80% cut-off results.” 

The second alternative approach applied an absolute value threshold—we are not 
recommending this approach for West Virginia. For more information see our May 2021 
comments on the VISTAS analyses. 

21 
Appendix F-3
Page 239



    

  
          

           
              
  

          
         

        
       

           

        
           

        

          

West Virginia Draft SIP Feedback 

Source Selection 
• West Virginia selected six sources using the 1% PSAT threshold 

• Pleasants Power Station, Harrison Plant, Fort Martin, John E Amos, Mitchell 
& Grant Town Plants. (Note: West Virginia did not include results for SHEN 
in the SIP.) 

• Only one of these sources, Pleasant’s Power Station, completed a 
four-factor analysis. All six sources determined that additional SO2 
controls are neither necessary nor feasible, citing the following: 

• Class I areas are well below the URP. 
• Existing controls that meet MATs limits for SO2 along with other CAA 

regulations. 

• NPS recommends that West Virginia consider the additional 
emissions sources contributing to 80% of the AOI impact at NPS 
Class I areas, as recommended in the next slide. 

Reminder, our analysis and recommendations only considered NPS Class I areas. 
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West Virginia Draft SIP Feedback 
Source Selection—New NPS List of Sources for West Virginia 

• 12 sources identified using the VISTAS AOI data (80% of total AOI impact at NPS Class I areas). 
• These 12 facilities were on our original Q/d list sent to West Virginia for consideration. After 

further review, this list was reduced to the ten sources highlighted in green—the NPS requests
additional analysis of these sources. 

Facility NPS Class I Areas Affected Pollutants Selected By WV 

1 Monongahela Power Co. Pleasants Power Station SHEN, GRSM, MACA SO2, NOx 

2 Allegheny Energy Co. Harrison Plant SHEN SO2 

3 Monongahela Power Co. Fort Martin Power Plant SHEN, GRSM SO2, NOx 

4 Appalachian Power Co. John E Amos Plant SHEN, GRSM SO2, NOx 

5 Dominion Resources Mount Storm Power Station SHEN SO2, NOx 

6 Mitchell Plant SHEN SO2, NOx 

7 American Bituminous Power Grant Town Plant SHEN SO2, NOx 

8 Longview Power SHEN SO2, NOx 

9 Appalachian Power Co. Mountaineer Plant SHEN, GRSM SO2, NOx 

10 Dupont Washington Works SHEN NA 

11 Morgantown Energy Associates SHEN NA 

12 Capitol Cement - Essroc Martinsburg Plant SHEN SO2, NOx 

Using the 80% of total AOI impact to NPS Class I areas identifies 12 West Virginia sources 
affecting visibility at Shenandoah NP. This final list of 10 removes sources that have 
converted to natural gas. Note that all of these sources were included on the original list we 
shared with West Virginia for consideration in 2019. 

Acronyms: 
• GRSM, Great Smoky Mountains NP (North Carolina & Tennessee) 
• SHEN, Shenandoah NP (Virginia) 
• MACA, Mammoth Cave NP (Kentucky) 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
• Among the Vistas Region States, West Virginia EGUs are the most significant contributors to 

visibility impairment in Shenandoah NP based on the VISTAS 2028 PSAT modeling. 

*Many West Virginia EGUs operate 
existing controls, but based on historic 
emissions, limits could be tightened to 
ensure continued progress. 

This graph shows the 2028 modeled contribution to light extinction on 20% most impaired 
days at Shenandoah NP. The pink color represents emissions from West Virginia which 
dominate extinction attributed to EGUs for Sulfate and Nitrate. Also, recognize that 
extinction from nitrate is very likely under predicted since the most impaired set of days was 
held constant by the modeling and focuses on summertime days. 

VISTAS Graphic (from “VISTAS_PSAT _Source_Apport_Results_April_2020.xlsm”) 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 

EPA 2021 clarification memo Section 2.3 on Effectively Controlled: 

“[States] should further consider information specific to the source, including recent actual and 
projected emission rates, to determine if the source could reasonably attain a lower rate.” 

“It may be difficult for a state to demonstrate that a four-factor analysis is futile for a source just 
because it has an “effective control” if it has recently operated at a significantly lower emission rate.” 

“In that case, a four-factor analysis may identify a lower emission rate (e.g., associated with more 
efficient use of the “effective existing controls”) that may be reasonable and thus necessary for 
reasonable progress. If a source can achieve, or is achieving, a lower emission rate using its existing 
measures than the rate assumed for the “effective control,” a state should further analyze the lower 
emission rate(s) as a potential control option.” 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Monongahela Power Co. Pleasants Power Station 
• Pollution control equipment on the Pleasants units are not among the top tier performers for SO2 or 

NOx. Out of 494 coal-fired units in the CAMD database in 2020, when ranked best to worst 
performing: 

• Unit 1 Ranked #356 for its SO2 emission rate and #370 for its NOx emission rate. 
• Unit 2 Ranked #394 for its SO2 emission rate and #379 for its NOx emission rate. 

• Existing Scrubbers were installed in 1979 and upgraded in 2008. 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Monongahela Power Co. Pleasants Power Station 

• Monongahela Power completed cost analyses for replacement equipment (but not for 
scrubber upgrades). They estimated replacement scrubber costs at approx. $9k-11k/ton. 

• The information in the Pleasant’s 4FA was incomplete, however, we noted several errors. 

• NPS estimated the incremental cost effectiveness of scrubber replacement: 

• Unit 1: $7,534/ton for an additional 2,525 TPY additional SO2 reduction 

• Unit 2: $5,336/ton for an additional 3,579 TPY additional SO2 reduction 

• We recommend that cost-effective scrubber replacements are implemented in this round 
of RH planning. 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Monongahela Power Co. Pleasants Power Station 

• The last 13 years of emissions information demonstrate that lower NOx emission rates are achievable 
with the existing LNB + SCR system. 

• Evaluate and implement options to ensure consistent low NOx emissions are achieved with the existing 
controls (e.g., permit limits, optimization of control efficiency). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Monongahela Power Co. Fort Martin Power Plant 

• NOx emissions are controlled with SNCR. Out of 494 coal-fired units in the CAMD database in 
2020, when ranked best to worst performing: 

• Unit 1 Ranked #438 for its NOx emission rate. 
• Unit 2 Ranked #437 for its NOx emission rate. 

• WV DEP should complete a four-factor analysis to evaluate additional NOx control options for 
the Fort Martin units. 

• The NPS estimated the incremental cost of replacing the existing SNCRs with SCRs and found: 

• Unit 1: $3,181/ton for an additional 3,399 TPY additional NOx reduction 

• Unit 2: $3,611/ton for an additional 3,003 TPY additional NOx reduction 

• The NPS recommends that the existing SNCR systems be replaced with SCR. 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Monongahela Power Co. Fort Martin Power Plant 
• The wet scrubbers were upgraded in 2016. Based on CAMD emission data: 

• Unit #1 is capable of better than 97% control and may have been achieving better than 98% control @ 
0.065 lb/mmBtu. 

• Unit #2 is capable of better than 97% control and may have been achieving better than 99.5% control 
@ 0.027 lb/mmBtu. 

• Both units should be capable of meeting 0.08 lb/mmBtu on an annual average. Permit limits should be 
established to ensure best operation and maintenance of the SO2 scrubbers. 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
American Bituminous Power Grant Town Plant 

• West Virginia determined that a four-factor analysis was not necessary for this facility because: 
• The facility T5 permit limits SO2 emissions to less than the quantity projected to exceed the 

1.00% visibility threshold—Can WV DEP please clarify this? 
• 2036 Retirement Date—We note that this date is near the end of the third planning period and 

should not be relied on to avoid analysis. If this shutdown date is federally enforceable it may 
be used to shorten the remaining useful life in a four-factor analysis. 

• CAMD Data: 

• From 2015-2019 SO2 Ranged from 0.311 - 0.57 lb/MMBtu. 

• From 2015-2019 NOx Ranged from 0.30 - 0.34 lb/MMBtu 

• The Grant Town emission rates are high relative to other well-controlled coal-fired facilities. 

• Please complete a four-factor analysis to evaluate the costs of additional SO2 and NOx controls. 
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West Virginia Draft SIP Feedback 

A closer look at WV EGUs 
Allegheny Energy Co. Harrison Plant –Example 

• SO2 emission rates range from 0.048 to 0.326 lb/MMBtu. 

• Evaluate and implement options to ensure consistent 
low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of 
efficiency/scrubber upgrades). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Appalachian Power Co. John E Amos Plant—Examples 

• Annual SO2 emission rates range from 0.040 to 0.103 lb/MMBtu. Annual NOx emission rates range from 
0.042 to 0.113 lb/MMBtu 

• Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of efficiency/scrubber upgrades). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Mount Storm Power Station—Example 

• Annual SO2 emission rates range from 0.048 to 0.158 lb/MMBtu. Annual NOx emission rates range from 
0.061 to 0.437 lb/MMBtu 

• Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of efficiency/scrubber upgrades). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Mitchell Plant—Example 

• Annual SO2 emission rates range from 0.042 to 0.112 lb/MMBtu. Annual NOx emission rates range from 
0.050 to 0.097 lb/MMBtu 

• Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of efficiency/scrubber upgrades). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Longview Power—Example 

• Annual SO2 emission rates range from 0.051 to 0.089 lb/MMBtu. Annual NOx emission rates range from 
0.063 to 0.070 lb/MMBtu 

• Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of efficiency/scrubber upgrades). 

NPS Charts, 2021 
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West Virginia Draft SIP Feedback 

A closer look at West Virginia EGUs 
Appalachian Power Co. Mountaineer Plant 

• Annual SO2 emission rates range from 0.048 to 0.131 lb/MMBtu. Annual NOx emission rates range from 
0.055 to 0.098 lb/MMBtu 

• Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 
controls (e.g., permit limits, optimization of efficiency/scrubber upgrades). 

NPS Charts, 2021 

37 
Appendix F-3
Page 255



West Virginia Draft SIP Feedback     
   

 
              

       
               

          

 
                

      
               

      

   
            
        

 
              

       

   
           

Summary of NPS Requests/Recommendations 
• Pleasants Energy: 

• SO2: Consider NPS evaluation of scrubber replacement costs and implement cost-effective options to 
replace the aging SO2 controls on the Pleasants units. 

• NOx: Evaluate and implement options to ensure consistent low NOx emissions are achieved with the 
existing LNB + SCR system (e.g., permit limits, optimization of efficiency). 

• Fort Martin: 
• SO2: Evaluate and implement options to ensure consistent low SO2 emissions are achieved with the existing 

scrubbers (e.g., permit limits, optimization of efficiency). 
• NOx: Complete a four-factor analysis for NOx control option and consider NPS cost estimates for 

replacement of the existing SNCR with SCR. 

• Grant Town Power Plant: 
• SO2: Completed a four-factor analysis to evaluate the costs of post-combustion SO2 controls. 
• NOx: Completed a four-factor analysis to evaluate NOx control options. 

• Remaining EGUs: 
• Evaluate and implement options to ensure consistent low SO2 and NOx emissions are achieved with the 

existing controls (e.g., permit limits, optimization of efficiency). 

• Capitol Cement - Essroc Martinsburg Plant: 
• Conduct a four-factor analysis to evaluate SO2 and NOx emission reduction opportunities. 

38 
Appendix F-3
Page 256



   

     
 

  
      

   
      

      
  

      

      

               
       

        

National Park Service RHR-R2 

• Thank you for meeting with us! 
• Please share: 

• Anticipated SIP schedule 
• How you will respond to NPS comments 

• Please let us know: 
• When public comment period opens and closes 
• If/when a public hearing will be held 

• The NPS will: 
• Email call summary & any additional

information 
• Share our comments with EPA Region 3 

The NPS will submit an email summary of our October 19, 2021 consultation call along with 
any final review comments by October 26, 2021. 

NPS photo New River Gorge National Park and Preserve 
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Acadia NP, Maine

NPS Contacts 

NPS Region 1 
• Holly Salazer; holly_salazer@nps.gov 

Air Resources Division 
• Melanie Peters; melanie_peters@nps.gov 
• Don Shepherd; don_shepherd@nps.gov 
• Andrea Stacy; andrea_stacy@nps.gov 

For any formal notifications of public documents, please include the above list of NPS staff. 
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1 Introduction and General Comments 
We commend West Virginia for developing a well-organized, detailed Regional Haze State 
Implementation plan (SIP), and for engaging with the National Park Service (NPS) during the 
FLM consultation period. We also recognize and appreciate the significant SO2 and NOx 
emission reductions and visibility improvements that West Virginia has achieved in the last 
decade. Still, significant additional progress is necessary before the ultimate visibility goal of no 
human caused visibility impairment is realized for NPS Class I areas affected by West Virginia 
emissions. These Class I areas include Shenandoah National Park (NP) in Virginia, Great Smoky 
Mountains NP in Tennessee and North Carolina, and Mammoth Cave NP in Kentucky.  

Under the Clean Air Act (§169A and B) and Federal Regional Haze Rule (40 CFR §51.308), 
states are required to develop a State Implementation Plan (SIP) and substantively engage with 
agencies that manage national parks and wildernesses designated as Class I areas. States are also 
required to update SIPs every 10 years to address haze-causing air pollution and ensure progress 
is made toward achieving the overall program goal which is “the prevention of any future, and 
the remedying of any existing, impairment of visibility in mandatory class I Federal areas which 
impairment results from manmade air pollution.” 

It is with this in mind that we provide the following feedback and recommendations, as presented 
during our consultation call with West Virginia on October 19, 2021. This attachment to our 
emailed comments documents the topics discussed during that call and provides additional detail 
to support NPS conclusions and recommendations presented during our consultation call. It is 
our intention for these recommendations to strengthen West Virginia’s proposed long-term 
strategy addressing regional haze in NPS Class I areas.  

 

1.1 Facilities recommended for analysis by the NPS 
Specifically, we request that WV conduct (or expand and revise) four-factor analyses to evaluate 
cost-effective SO2 and NOx emission reduction opportunities in this planning period for the 
following facilities:  

1. Monongahela Power Co. Pleasants Power Station  
2. Allegheny Energy Co. Harrison Plant  
3. Monongahela Power Co. Fort Martin Power Plant  
4. Appalachian Power Co. John E Amos Plant  
5. Dominion Resources Mount Storm Power Station  
6. American Electric Power Mitchell Plant  
7. American Bituminous Power Grant Town Plant 
8. Longview Power 
9. Appalachian Power Co. Mountaineer Plant 
10. Capitol Cement - Essroc Martinsburg Plant 

Our process for identifying facilities for review was described during our consultation call and in 
our May 14, 2021 comments to the VISTAS region states. We developed our revised list of 
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facilities using the VISTAS AOI results in response to our concerns regarding the arbitrarily high 
source selection thresholds used by the VISTAS states. We ranked the facilities according to 
their AOI impact for each NPS Class I area. We then compiled a list of facilities for each state 
that comprises 80% of the combined AOI visibility impact from sulfur and nitrogen compounds 
for NPS Class I areas in the VISTAS region. Only facilities that comprise the top 80% of the 
AOI impact for any NPS Class I area were included. This resulted in a list of 12 West Virginia 
facilities affecting visibility at Shenandoah, Great Smoky Mountains, and Mammoth Cave NPs. 
We narrowed this list to ten by removing two facilities that have converted to natural gas. (See 
slide 23 of our October 19, 2021 PowerPoint presentation, NPS-WV_RH-
ConsultationSlides_10.19.2021.pdf). Each of the ten sources that we are now recommending for 
four-factor analysis were also included on the original list we shared with West Virginia for 
consideration in 2019.  

The NPS list includes one non-EGU facility, the Capitol Cement-Essroc Martinsburg Plant, as 
potentially impacting Shenandoah NP. The remaining sources are electric generating units 
(EGUs). As discussed on slide 24 from our consultation meeting, among the VISTAS Region 
States, West Virginia EGUs are the most significant contributors to visibility impairment in 
Shenandoah NP based on the VISTAS 2028 PSAT modeling.  

We encourage West Virginia to evaluate and implement any cost-effective emission reduction 
opportunities. This includes an assessment of existing pollution control equipment at the EGUs 
to ensure controls are operated efficiently and achieve consistently low SO2 and NOx emissions 
using permit limits, optimization of equipment efficiency, or equipment upgrades. For the 
Pleasant’s Energy and Fort Martin facilities specifically, we request that West Virginia require 
cost-effective equipment replacement options. We are providing cost analyses that support our 
recommendation to replace the aging SO2 scrubbers at the Pleasants Energy facility and replace 
the SNCR systems with SCR at the Fort Martin facility. Such action would demonstrate WV’s 
commitment to substantively address regional haze requirements and make reasonable progress 
towards clean air and clear views in this planning period.  

 

1.2 NPS feedback on West Virginia reasonable progress determinations 
The RP analyses provided for the EGUs in the WV draft SIP are likely not sufficient to fulfill the 
regional haze analytical requirements. Under §7491 of the Clean Air Act (CAA), SIPs are 
required to contain: 

 “emission limits, schedules of compliance and other measures as may be necessary to 
make reasonable progress toward meeting the national goal.”  

These measures are to be identified using the four statutory factors, which are also listed in 
§7491:  

“the costs of compliance, the time necessary for compliance, and the energy and nonair 
quality environmental impacts of compliance, and the remaining useful life of any 
existing source.”  
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A full four-factor analysis was conducted for only one WV source and as described in the 
source-specific feedback below, there are issues with this cost analysis. However, six WV EGUs 
exceeded the VISTAS 1% of the total EGU + non-EGU impact at the West Virginia Class I areas 
and were “selected” for four-factor analysis in the draft WV SIP: (1) Monongahela Power Co. 
Pleasants Power Station; (2) Allegheny Energy Co. Harrison Plant; (3) Monongahela Power Co. 
Fort Martin Power Plant; (4) Appalachian Power Co. John E Amos Plant; (5) American Electric 
Power Mitchell Plant; (6) American Bituminous Power Grant Town Plant.  

Based on the information presented in the SIP, West Virginia did not tag WV facilities for 
impacts to Shenandoah NP. Regardless, each of the six EGUs “selected” by WV is also on the 
NPS list of sources recommended for four-factor analysis and emissions reductions. As 
discussed in our presentation and in our May 2021 comments to the VISTAS region states, the 
percent-of-total-impact thresholds selected by the VISTAS region states were inherently less 
protective of the most impacted Class I areas. For example, the absolute value of the VISTAS 
thresholds to identify a source affecting Shenandoah NP is 32 times higher than was needed to 
identify a source affecting Everglades NP in Florida (the least-visibility-impaired VISTAS Class 

I area). While the threshold selected by WV to “tag” sources in the first screening step, which 

was 0.2% of the AOI impact for sulfate or nitrate, was lower than the percent-based threshold 
selected by any other VISTAS state, it did not result in conducting a greater number of four-
factor analyses, nor did it make an appreciable difference in the outcome, as no additional 
emission reductions were included in the long-term strategy.  

Of the six facilities selected, WV DEP pre-determined that a four-factor analysis was not 
necessary for the American Bituminous Power Grant Town. Four-factor analyses were requested 
from the remaining five EGUs, but only one, Monongahela Power Co. Pleasants Power Station, 
provided the requested information. Ultimately, WV determined that additional controls are not 
necessary for any of the WV EGUs (with or without cost analyses), citing the following 
justifications for each of the facilities: 

 The “rate of progress at the mandatory federal Class I areas identified are well ahead of 
the uniform rate of progress goals to natural background visibility” and therefore, 
additional emissions reductions are not necessary. 

 These are facilities are already meeting other CAA requirements, including the limits for 
the Mercury Air Toxics Standards (MATS) rule and the Cross State Air Pollution Rule 
(CSAPR) and therefore, no additional controls are necessary.  

 

1.3 Below the Uniform Rate of Progress (URP) and reasonable progress determinations 
Technically feasible, cost-effective controls identified through four-factor analysis should be 
implemented in this planning period, regardless of where the state will be relative to the uniform 
rate of progress (URP) in 2028. EPA addressed this issue at length in the preamble to the 2017 
revisions to the Regional Haze Rule. For example, when addressing RP analysis requirements 
and how this relates to the URP, EPA states: 
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“Some commenters stated a desire for corresponding rule text dealing with situations 
where RPGs are equal to (‘‘on’’) or better than (‘‘below’’) the URP or glidepath. 
Several commenters stated that the URP or glidepath should be a “safe harbor,” opining 
that states should be permitted to analyze whether projected visibility conditions for the 
end of the implementation period will be on or below the glidepath based on on-the-
books or on-the-way control measures, and that in such cases a four- factor analysis 
should not be required. 

The CAA requires that each SIP revision contain long-term strategies for making 
reasonable progress, and that in determining reasonable progress states must consider 
the four statutory factors. Treating the URP as a safe harbor would be inconsistent 
with the statutory requirement that states assess the potential to make further reasonable 
progress towards natural visibility goal in every implementation period. Even if a state is 
currently on or below the URP, there may be sources contributing to visibility 
impairment for which it would be reasonable to apply additional control measures in 
light of the four factors. Although it may conversely be the case that no such sources or 
control measures exist in a particular state with respect to a particular Class I area and 
implementation period, this should be determined based on a four-factor analysis for a 
reasonable set of in-state sources that are contributing the most to the visibility 
impairment that is still occurring at the Class I area. It would bypass the four statutory 
factors and undermine the fundamental structure and purpose of the reasonable 
progress analysis to treat the URP as a safe harbor, or as a rigid requirement1.” 
[Emphasis added.] 

This point was reiterated at length in Section 5.4 of EPA’s July 2021 Clarification 
Memorandum: 

“The URP is a planning metric used to gauge the amount of progress made thus far and 
the amount left to make. It is not based on consideration of the four statutory factors 
and, therefore, cannot answer the question of whether the amount of progress made in 
any particular implementation period is “reasonable progress.” This concept was 
explained in the RHR preamble. Therefore, states must select a reasonable number 
sources and evaluate and determine emission reduction measures that are necessary to 
make reasonable progress by considering the four statutory factors.” 

EPA further emphasized the need to achieve “meaningful reductions” in this round of haze 
planning in the introduction section of the Clarification Memorandum, again noting that such 
reductions should be identified through analysis of the four statutory factors listed in the CAA: 

“EPA intends the second planning period of the regional haze program to secure 
meaningful reductions in visibility impairing pollutants that build on the significant 
progress states have already achieved. There exist many opportunities for states to 
leverage both ongoing and upcoming emission reductions under other CAA programs; 

 
1 Protection of Visibility: Amendments to Requirements for State Plans, Final Rule, Vol. 82 Fed. Reg. 3078 
(January 10, 2017). 
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however, we also expect states to undertake rigorous reasonable progress analyses that 
identify further opportunities to advance the national visibility goal consistent with the 
statutory and regulatory requirements.” [Emphasis added.] 

While we appreciate and recognize the substantial emission reductions that have occurred in 
West Virginia over the last decade, this does not remove the obligation to consider Reasonable 
Progress measures based on the four statutory factors. Section 5.2 of the EPA Clarification 
Memo: 

“However, a state should generally not reject cost-effective and otherwise reasonable 
controls merely because there have been emission reductions since the first planning 
period owing to other ongoing air pollution control programs or merely because 
visibility is otherwise projected to improve at Class I areas. More broadly, we do not 
think a state should rely on these two additional factors to summarily assert that the 
state has already made sufficient progress and, therefore, no sources need to be 
selected or no new controls are needed regardless of the outcome of four-factor 
analyses. Doing so would be similar in principle as relying on URP as a safe harbor, 
which we have consistently stated does not comport with the RHR, as noted in Section 
5.4. We do think states can consider these factors in a more tailored manner, for instance 
in choosing between multiple control options when all are reasonable based on the four 
statutory factors.” 

Given the lack of four-factor analyses to support the WV SIP conclusions and RP 
determinations, we do not believe the analytical obligations of the CAA have been met. WV 
should rectify this issue and revise the draft SIP by conducting or expanding and revising the 
four-factor analyses to evaluate and implement cost-effective SO2 and NOx emission reduction 
opportunities in this planning period. 

 

1.4 General NPS feedback on criteria for determining “effectively controlled” 
As described above, WV determined that each of their EGUs is already “effectively controlled” 
however, an analysis was not performed to verify these determinations. The July 2021 EPA 
Clarification Memorandum addressed the analytical expectations for these determinations: 

“The underlying rationale for the “effective controls” flexibility is that if a source’s 
emissions are already well controlled, it is unlikely that further cost-effective reductions 
are available. A state relying on an “effective control” to avoid performing a four-
factor analysis for a source should demonstrate why, for that source specifically, a 
four-factor analysis would not result in new controls and would, therefore, be a futile 
exercise. States should first assess whether the source in question already operates an 
“effective control” as described in the August 2019 Guidance. They should further 
consider information specific to the source, including recent actual and projected 
emission rates, to determine if the source could reasonably attain a lower rate. It may 
be difficult for a state to demonstrate that a four-factor analysis is futile for a source 
just because it has an “effective control” if it has recently operated at a significantly 

Appendix F-3
Page 265



7 

lower emission rate. In that case, a four-factor analysis may identify a lower emission 
rate (e.g., associated with more efficient use of the “effective existing controls”) that may 
be reasonable and thus necessary for reasonable progress. If a source can achieve, or is 
achieving, a lower emission rate using its existing measures than the rate assumed for the 
“effective control,” a state should further analyze the lower emission rate(s) as a 
potential control option.” [Emphasis added.] 

In the following sections, we have summarized and documented annual averages of historic 
operating and emissions data for each of the nine EGUs on the NPS list of sources recommended 
for analysis. This information suggests that most of these facilities have achieved lower SO2 or 
NOx (or both) emission rates in the past, presenting opportunities to analyze potential upgrades 
and/or fine-tuning of existing emissions control equipment.  

For several of the sources, we note that replacing equipment with newer, higher control 
efficiency options may be cost-effective. This recommendation is also in line with guidance in 
the EPA July 2021 Clarification Memorandum, which states: 

“Similarly, in some cases, states may be able to achieve greater control efficiencies, and, 
therefore, lower emission rates, using their existing measures. Considering efficiency 
improvements for an existing control (e.g., using additional reagent to increase the 
efficiency of an existing scrubber) as a potential measure is generally reasonable since in 
many cases such improvements may only involve additional operation and maintenance 
costs. States should generally include efficiency improvements for sources’ existing 
measures as control options in their four-factor analyses in addition to other types of 
emission reduction measures.” [Emphasis added.] 

As discussed during our October 19, 2021 consultation call and presentation, we have seen 
several examples of cost analyses for scrubber upgrades, where improvements were found to be 
very cost-effective.  

 
1.5 West Virginia contributions to visibility impairment in Shenandoah National Park 
Among the VISTAS region states, West Virginia point sources have the greatest contribution to 
both sulfate and nitrate impairment in Shenandoah NP, a point which is not addressed in the WV 
SIP. (Note, VISTAS did not analyze individual state contributions for states outside of the 
VISTAS region.) WV emphasizes that “these areas will experience visibility improvements that 
are significantly better than those on the uniform rate of progress” and that contributions from 
other regions “are larger than home state contributions.” 

In their July 2021 clarification, EPA states that when selecting sources, states should focus 
primarily on their in-state contributions to haze. Section 2.1 of the EPA Clarification Memo, 
states:  

“In a source-selection process that relies on multi-state rankings of sources, impacts 
from large out-of-state sources can exceed the contributions from relatively smaller, but 
still important in-state sources. States should not use that fact to ignore selecting the 
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largest in-state sources. In applying a source selection methodology, states should focus 
on the in-state contribution to visibility impairment and not decline to select sources 
based on the fact that there are larger out-of-state contributors.” 

We recommend that the WV SIP address the significance of WV emissions to impairment in 
Shenandoah NP by including information specific to Shenandoah NP in the SIP and considering 
emission reduction opportunities for the sources identified by the NPS.  
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2 Importance of NOx emissions 
During our October 19, 2021 consultation call with West Virginia, the NPS expressed concerns 
that the West Virginia draft SIP failed to address the increasing importance of ammonium nitrate 
on the 20% Most-impaired Days (MID) in NPS Class I areas by excluding NOx emissions from 
the reasonable progress analyses. The impacted Class I areas in the VISTAS region include 
Shenandoah, Great Smoky Mountains and Mammoth Cave National Parks. Emission sources in 
West Virginia primarily impact Shenandoah NP, which is in northern Virginia and downwind 
from West Virginia.  

To address this issue, the NPS recommends that the West Virginia Department of Environmental 
Protection (WVDEP) complete additional four-factor analyses that evaluates nitrogen oxide 
(NOx) reduction opportunities for West Virginia point sources and include any cost-effective 
measures in their Reasonable Progress determinations. This request was documented in our May 
14, 2021 technical feedback to the VISTAS region states.  

The WVDEP did not accept these recommendations in their draft SIP for FLM review. Instead, 
the WV SIP concludes that “ammonium sulfate is the largest contributor to visibility impairment 
at the West Virginia Class I areas, and reduction of SO2 emissions would be the most effective 
means of reducing ammonium sulfate.” With regard to this issue, the WV SIP: 

 Recognized that ammonium nitrate contributions have increased for some Class I areas 
but determined that ammonium sulfate remains the dominant visibility impairment 
species through 2019. Based on this, it appears WV determined that it is appropriate to 
defer review of NOx emissions until the next Regional Haze planning period. 

 Concluded that WV EGUs are already “effectively controlled for NOx” and therefore, it 
is not reasonable to request four-factor analyses for facilities that are already well-
controlled. 

We agree that sulfate is the dominant anthropogenic visibility impairing pollutant in Shenandoah 
and other VISTAS region Class I areas. We also appreciate West Virginia’s acknowledgement 
that the nitrate contribution to visibility impairment on the 20% most-impaired days has been 
increasing over the last decade at Shenandoah, Great Smoky Mountains and Mammoth Cave 
National Parks. However, we reaffirm our position that the nitrate contribution to visibility 
impairment is significant and should not be ignored. West Virginia should evaluate opportunities 
to reduce NOx emissions from stationary sources in this Regional Haze planning period. 

In Shenandoah NP, nitrate comprises up to 23% of total light extinction on the 20% Most-
impaired (MID) during the most recent five-year period (2015-2019) and up to 31% of total light 
extinction in 2018, the annual period with the greatest nitrate fraction in recent years. On some 
days in 2018, nitrate pollution accounted for up to 50%-60% of the haze.  

At Great Smoky Mountain NP, which is also impacted by WV facilities, nitrate comprises 17% 
of total light extinction on the 20% MID during the most recent five-year period (2015-2019) 
and up to 26% of total light extinction in 2018, the annual period with the greatest nitrate fraction 
in recent years. On some days in 2018, nitrate pollution accounted for up to 60% of the haze.  
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At Mammoth Cave NP, this trend is even more apparent, where nitrate comprises 32% of total 
light extinction on the 20% MID during the most recent five-year period (2015-2019) and up to 
45% of total light extinction in 2018, the annual period with the greatest nitrate fraction in recent 
years. On some days in 2018, nitrate pollution accounted for up to 60% of the haze.  

Our analysis of the Interagency Monitoring of Protected Visual Environments (IMPROVE) data 
and associated recommendation is supported by information in the Environmental Protection 
Agency’s July 8, 2021 Memorandum, Clarifications Regarding Regional Haze State 
Implementation Plans for the Second Implementation Period (EPA Clarification Memo). In 
Section 2.2, the memo states:  

“Consistent with the first planning period, EPA generally expects that each state will 
analyze sulfur dioxide (SO2 ) and nitrogen oxide (NOx) in selecting sources and 
determining control measures. In nearly all Class I areas, the largest particulate matter 
(PM) components of anthropogenic visibility impairment are sulfate and nitrate, caused 
primarily by PM precursors SO2 and NOx, respectively. A state that chooses not to 
consider at least these two pollutants in the second planning period should show why 
such consideration would be unreasonable, especially if the state considered both these 
pollutants in the first planning period. Regional offices are encouraged to work closely 
with states to ensure the bases for their decisions are sufficiently developed to 
demonstrate a reasonable analysis.”  

WVDEP contends that, based on the monitoring data, as well as the VISTAS PSAT and EPA 
base year 2016 modeling results, “sulfate continues to be the primary driver of visibility 
impairment in most mandatory federal VISTAS Class I areas.” As documented in our May 14, 
2021 response to VISTAS’s states, the VISTAS PSAT modeling does not accurately reflect the 
recent nitrate contribution to extinction given the recent shift in the seasonal distribution of the 
20% MID.2 Regardless of this issue, we note that, based on the VISTAS PSAT results, point 
sources account for roughly one-third of modeled nitrate impact in Shenandoah and Great 
Smoky Mountains National Parks.3  

 
2 …the 2011 modeling base year is significantly outdated and is no longer representative of current visibility 
impairment on the 20% MID. Because the subset of days that comprise the 20% MID are held constant between the 
modeled base year and future year (2028) in the VISTAS analysis, it is critically important to analyze whether the 
base year appropriately represents the current most impaired days. By selecting 2011, VISTAS states are biasing 
results toward summer months when sulfate concentrations are generally highest and nitrate concentrations are 
generally low. For this reason, it not surprising that they have concluded that nitrate will not be a concern in 2028. In 
fact, using the dates based on MID in 2011 and considering measurements from 2018 would suggest that nitrate was 
not important in 2018. Monitoring data at Mammoth Cave NP in 2018 show that Ammonium Nitrate was the single 
biggest contributor to light extinction on the worst visibility days sampled in that year. 
 
3 Data pulled from the information provided in the “Stacked Bar S and N by Area_ADJ” tab of the excel spreadsheet 
“VISTAS PSAT Source Apport Results April 2020.xlsm,” available at: https://www.metro4-
sesarm.org/content/task-7-source-apportionment-modelingtagging. We are interpreting the non-EGU “tag” to 
include only point sources based on Table 3-3: Round 2 SESARM Defined Regional-Category Combination Tags 
provided in the VISTAS Task 7 Particulate Source Apportionment Technology Modeling Results Report.  
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The magnitude of NOx emissions from stationary sources in West Virginia is significant (based 
on both current inventory information and 2028 projections). Stationary source NOx is clearly 
within the state’s purview to control. Reductions in NOx emissions also result in co-benefits 
beyond visibility protection/improvement; NOx emissions are precursors to ozone formation and 
contribute to deposition. 

Again, we want to clarify that we are not recommending that the modeling analysis needs to be 
redone. Instead, WVDEP should supplement their approach with the current IMPROVE 
monitoring information described in the updated draft SIP and complete four-factor analyses of 
sources for potential NOx controls at the facilities identified by the NPS during our October 19, 
2021consultation meeting. These facilities are listed in the introduction section above and 
addressed in detail below.  

3 Detailed NPS feedback for specific sources 
As addressed in Section 1.3 of this document, we recommend that WV conduct a review to 
determine whether the WV EGUs are “effectively controlled” for both SO2 and NOx and 
evaluate whether existing controls could be optimized based on demonstrated achievable rates or 
potential cost-effective upgrades. We also recommend that control equipment replacements are 
considered for the Pleasants Energy and Fort Martin facilities and that a four-factor analysis be 
completed for the Capitol Cement - Essroc Martinsburg Plant. Our recommendations are 
consistent with guidance in the July 2021 EPA Clarification Memorandum4, as well as our 
feedback to other VISTAS states, including Tennessee and North Carolina. 

The NPS has conducted a preliminary analysis to determine whether the WV EGU facilities are 
already “effectively controlled” using publicly available information in Clean Air Markets 

 
4 “Similarly, in some cases, states may be able to achieve greater control efficiencies, and, therefore, lower emission 
rates, using their existing measures. Considering efficiency improvements for an existing control (e.g., using 
additional reagent to increase the efficiency of an existing scrubber) as a potential measure is generally reasonable 
since in many cases such improvements may only involve additional operation and maintenance costs. States should 
generally include efficiency improvements for sources’ existing measures as control options in their four-factor 
analyses in addition to other types of emission reduction measures.” (Section 3.2) 
 
“The underlying rationale for the “effective controls” flexibility is that if a source’s emissions are already well 
controlled, it is unlikely that further cost-effective reductions are available. A state relying on an “effective control” 
to avoid performing a four-factor analysis for a source should demonstrate why, for that source specifically, a four-
factor analysis would not result in new controls and would, therefore, be a futile exercise. States should first assess 
whether the source in question already operates an “effective control” as described in the August 2019 Guidance. 
They should further consider information specific to the source, including recent actual and projected emission rates, 
to determine if the source could reasonably attain a lower rate. It may be difficult for a state to demonstrate that a 
four‐factor analysis is futile for a source just because it has an “effective control” if it has recently operated at a 
significantly lower emission rate. In that case, a four‐factor analysis may identify a lower emission rate (e.g., 
associated with more efficient use of the “effective existing controls”) that may be reasonable and thus necessary for 
reasonable progress. If a source can achieve, or is achieving, a lower emission rate using its existing measures than 
the rate assumed for the “effective control,” a state should further analyze the lower emission rate(s) as a potential 
control option.” (Section 2.3) 
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Division (CAMD) database. This analysis is addressed in the subsequent sections for individual 
facilities.  

 

3.1 Monongahela Power Co. Pleasants Power Station 

3.1.1 Pleasants Power station facility background 

The Pleasants Power Station is a 1,368 megawatt (MW) bituminous coal-fired power station, 
formerly owned by Monongahela Power Company and now an asset of Energy Harbor, that 
consists of two coal-fired EGUs. The Pleasants Power Station is located at Willow Island, West 
Virginia. Both units at the facility are 657 MW opposed wall-fired boilers; Unit 1 went into 
service in 1978 and Unit 2 went into service in 1980.  

Wet lime FGDs were installed when the facility was constructed and came online in 1979. They 
were upgraded in 2008 to route 100% of the effluent stream through the scrubbers. According to 
the company’s analysis, the current scrubbing system at the facility achieves an SO2 control 
efficiency of 92.5% and that the FGD systems are at maximum capacity. Low NOx Burners 
(LNB) were installed in the 1990’s and Selective Catalytic Reduction (SCR) was installed on 
both units in 2003.  

Out of 494 coal-fired units in the CAMD database, when 2020 NOx emission rates are ranked 
from best to worst performing (#1 = best), Unit 1 ranked #370 and Unit 2 ranked #379. When 
2020 SO2 emission rates are ranked from best to worst performing (#1 = best), Unit 1 ranked 
#356 and Unit 2 ranked #394. This indicates that the Pleasants units are not among the top 
ranking well-controlled coal fired EGUs. 

Table 1. Pleasants Power Station Emissions Summary & Ranking  

Facility Name 
Unit 
ID 

SO2 
(tons) 

Avg. SO2 
Rate 

(lb/MMBtu) 

Avg. SO2 
Rate 

(lb/MMBtu) 
Rank 

Avg. NOx 
Rate 

(lb/MMBtu) 

Avg. NOx 
Rate 

(lb/MMBtu) 
Rank 

NOx 
(tons) 

Pleasants Power Station 1 3,390 0.247 #356 0.194 #370 2,676 

Pleasants Power Station 2 4,256 0.359 #394 0.1996 #379 2,328 

 

3.1.2 SO2 Controls at the Pleasants Power Station 

As noted previously, Pleasants Power Station is the only WV source for which a four-factor 
analysis was completed to evaluate SO2 controls. The analysis completed by Energy Harbor 
Generation only calculated costs to install new wet limestone scrubbers, similar to the systems 
currently installed (all options that eliminate gypsum production were not considered in a cost 
analysis). Energy Harbor estimated that the incremental cost effectiveness of a new wet 
limestone scrubber is $11,293/ton for two scrubbers and $9,932/ton for one scrubber. Based on 
their analysis, Energy Harbor determined, and WV agreed, that Limestone Scrubbing Forced 
Oxidation (LFSO) is not economically feasible to install. The company further argued that the 
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Class I areas that the Pleasants Power station impacts are all well below their respective “URP 
glide paths, demonstrating already implemented past emissions reductions measures have been 
and continue to be successful.” 
 
We do not agree that the units at the Pleasants station are effectively controlled for SO2 based on 
the current SO2 emissions rates, the fact that they are only achieving 92.5% control efficiency 
(modern wet scrubbers can achieve control efficiencies of 98% or better) and the unit’s low 
performance rankings relative to other coal-fired EGUs. Furthermore, we found numerous errors 
in Energy Harbor’s cost analysis. These include (but are not limited to): 
 
The analysis did not rely on the most recent version of the acid gas chapter of the Control Cost 
Manual. 
 

 A 1.3 retrofit factor was assumed without additional justification. Additional supporting 
documentation should be provided for retrofit factors greater than 1.0.  

 The assumed interest rate was not disclosed. 
 The assumed equipment life was not disclosed, but based on Table 4.4.1, it appears a 20-

year equipment life was assumed. Unless the facility intends to take a federally 
enforceable shutdown, a 30-year equipment life should be assumed in the cost analysis 
for the scrubbers. In practice, these systems often operate for 30+ years, as evidenced by 
the existing scrubbers on the Pleasants units, which have been in operation since 1979. 

 The analysis assumed a 95% control efficiency, which is low for a new wet limestone 
scrubber. 

 The analysis assumed a 3% sales tax. Most states do not leverage sales tax on pollution 
control equipment—is this the case in WV? 

 
Given these issues, we revised cost analyses for the wet scrubbers and estimated the incremental 
cost effectiveness of scrubber replacement to be: 

 Unit 1: $7,534/ton for an additional 2,525 TPY additional SO2 reduction  

 Unit 2: $5,336/ton for an additional 3,579 TPY additional SO2 reduction 

The summary results are presented in the Tables below. Detailed analyses are provided in the 
attached spreadsheets. 
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Table 2. Scrubber Replacement Cost Analysis for Pleasants Unit 1 

 

Table 3. Scrubber Replacement Cost Analysis for Pleasants Unit 2 

 

As noted during our presentation, the estimated incremental costs of scrubber upgrades at the 
Pleasants Power Station are within the average cost-effectiveness thresholds selected by other 
states in this round of RH planning5. We are seeing proposed average cost-effectiveness 
thresholds of up to $10,000/ton (CO and OR), and expect to see most in the $5,000 - $7,000/ton 
range, with a number of states selecting a threshold between $7,000 and $10,000/ton. We 
recommend that West Virginia implement the cost-effective scrubber replacements at the 
Pleasant’s facility in this round of RH planning. 

3.1.3 NOx Controls at the Pleasants Power Station 

We conducted a preliminary analysis to determine whether the Pleasants units are already 
“effectively controlled” for NOx using publicly available information in Clean Air Markets 
Division (CAMD) database. The last 13 years of emissions information for the Pleasants units 
demonstrate that lower NOx emission rates are achievable with the existing LNB + SCR system. 
As shown in the graphs below, NOx emission rates show a significant amount of variability, 
ranging from 0.094 lb/MMBtu to 0.245 on Unit 1 and from 0.073 lb/MMBtu to 0.401 lb/MMBtu 
on Unit 2. (The underlying data and analysis are provided in the attached spreadsheet, WV 
CAMD_updated_10-19-21.xlsx.) We recommend that West Virginia evaluate and implement 

 
5 Incremental cost-effectiveness thresholds are typically higher than average cost-effectiveness thresholds.  

New Total Capital Investment (TCI) = 347,173,500$        

New Indirect Annual Cost (IDAC) = 18,403,463$          

New Direct Annual Cost = 23,908,205$          

Existing Direct Annual Cost = 23,288,153$          

Incremental Total Annual Cost (TAC) = 19,023,515$          

New SO2 Removed = 85,347

Existing SO2 Removed = 82,822

Incremental SO2 Removed = 2,525

Incremental Cost Effectiveness = 7,534$                    

Pleasants Power Station Unit #1 Scrubber Replacement

New Total Capital Investment (TCI) = 343,680,704$        

New Indirect Annual Cost (IDAC) = 18,218,764$          

New Direct Annual Cost = 25,844,191$          

Existing Direct Annual Cost = 24,968,165$          

Incremental Total Annual Cost (TAC) = 19,094,790$          

New SO2 Removed = 95,187

Existing SO2 Removed = 91,609

Incremental SO2 Removed = 3,579

Incremental Cost Effectiveness = 5,336$                    

Pleasants Power Station Unit #2 Scrubber Replacement
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options to ensure consistent low NOx emissions are achieved with the existing controls (e.g., 
permit limits, optimization of control efficiency). 

 

 

Figure 1. Calculated Average NOx Rate for Pleasants Unit 1  

 

Figure 2. Calculated Average NOx Rate for Pleasants Unit 2 

 

3.1.4 NPS conclusions and recommendations for the Pleasants Power Plant 

 Implement cost effective option to replace the existing aging SO2 scrubbers with new, 
more efficient scrubbers. 

 Evaluate and implement options to ensure consistent low NOx emissions are achieved 
with the existing controls. 
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3.2 Monongahela Power Co. Fort Martin Power Plant  

3.2.1 Fort Martin facility background 

The Fort Martin Power Station is a 1,152 megawatt (MW) bituminous coal-fired power station 
owned and operated by Monongahela Power Company (MonPower), a subsidiary of First Energy 
through its subsidiary Allegheny Energy. The supercritical boilers are each rated at 576 MW. 
Unit 1 is a tangentially-fired boiler that went into service in 1967 and Unit 2 is a cell-burner 
boiler that went into service in 1968.  

Selective Non-catalytic Reduction (SNCR) was added in 2000 to control NOx and wet lime 
scrubbers came online in 2009. The wet scrubbers were upgraded prior to 2016 to comply with 
the MATS requirements. Out of 494 coal-fired units in the CAMD database, when 2020 NOx 
emission rates are ranked from best to worst performing (#1 = best), Unit 1 at Fort Martin ranked 
#438 and Unit 2 ranked #437. When SO2 emission rates are ranked from best to worst 
performing (#1 = best), Unit 1 ranked #244 and Unit 2 ranked #289. 

Table 4. Fort Martin Power Station Emissions Summary & Ranking 

Facility Name 
Unit 
ID 

SO2 
(tons) 

Avg. SO2 
Rate 

(lb/MMBtu) 

Avg. SO2 Rate 
(lb/MMBtu) 

Rank 

Avg. NOx 
Rate 

(lb/MMBtu) 

Avg. NOx 
Rate 

(lb/MMBtu) 
Rank 

NOx 
(tons) 

Fort Martin Power 
Station 

1 1,309 0.112 #244 0.2601 #438 3,116 

Fort Martin Power 
Station 

2 1,909 0.141 #289 0.2590 #437 3,670 

 

3.2.2 SO2 analysis for Fort Martin 

Monongahela Power concluded, and West Virginia agreed, that neither a SO2 four-factor 

analysis nor an SO2 permit limit were necessary or appropriate for Fort Martin for regional haze 
purposes for the following reasons: 

 VISTAS PSAT modeling predicted 2028 visibility is well below the URP glide paths for 
VISTAS Class I areas.  

 ERTAC model emission predictions overestimate anticipated 2028 emissions from Fort 
Martin and thus the modeled visibility impacts from the facility are overstated.  

 Fort Martin FGD systems demonstrated a 97.5% average removal efficiency for 2017 
through 2019, which exceeds the 95% control deemed as BART by EPA. 

 Fort Martin averaged 0.11 lb/MMBtu SO2 emissions from 2015 through 2020. This is in 

compliance with the 0.2 lb/MMBtu SO2 emission limit to comply with the MATS rule for 
coal-fired EGUs.  

 Fort Martin is subject to and meets the limits of the CSAPR FIP, and EPA and the courts 

have previously determined CSAPR is better than BART. As such, additional SO2 
controls would be neither necessary nor economically feasible at Fort Martin. 
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We agree that the scrubber on unit 1 is capable of better than 97% control. In fact, based upon 
the chart below, unit 1 may have been achieving better than 98% control at 0.065 lb/mmBtu. We 
note that this unit should be capable of meeting 0.08 lb/mmBtu on an annual average basis. 

 

Figure 3. Calculated Average SO2 Rate for Fort Martin Unit 1 

We agree that the scrubber on unit 2 is capable of better than 97% control. In fact, based upon 
the chart below, unit 2 may have been achieving better than 99.5% control at 0.027 lb/mmBtu. 
We note that this unit should be capable of meeting 0.08 lb/mBmtu on an annual average basis. 

 

Figure 4. Calculated Average SO2 Rate for Fort Martin Unit 2 

 

3.2.3 NOx analysis for Fort Martin 

As noted above, West Virginia did not consider NOx emission controls in their draft SIP, and 
therefore, there are no conclusions regarding potential NOx controls or limits. We evaluated the 
replacement of the 12-year-old SNCR systems with modern Selective Catalytic Reduction (SCR) 
systems. We applied the CCM SNCR workbook to estimate the Direct Operating Costs that 
would cease with discontinuation and used the CCM SCR workbook to estimate those costs. 
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Table 5. NOx Control Cost Analysis for Fort Martin Unit 1 

SCR Indirect Annual Cost $   9,324,882 /yr 

SCR Direct Annual Cost $   3,089,819 /yr 

SNCR Direct Annual Cost $   1,602,747 /yr 

SCR Net Total Annual Cost $  10,811,954 /yr 

SCR Tons Removed 8,469 ton/yr 

SNCR Tons Removed 5,070 ton/yr 

SCR Net Tons Removed 3,399 ton/yr 

SCR Cost Effectiveness $  3,181 /ton 

 

Table 6. NOx Control Cost Analysis for Fort Martin Unit 2 

SCR Indirect Annual Cost $     9,462,878 /yr 

SCR Direct Annual Cost $     3,673,332 /yr 

SNCR Direct Annual Cost $     2,290,149 /yr 

SCR Net Total Annual Cost $    10,846,060 /yr 

SCR Tons Removed 13,222 ton/yr 

SNCR Tons Removed 10,218 ton/yr 

SCR Net Tons Removed 3,003 ton/yr 

SCR Cost Effectiveness $          3,611 /ton 

 

As shown in the tables above, replacement of the old SNCR systems with modern SCR could 
reduce NOx emissions by 6400 tpy for well less than $4000/ton each. 

3.2.4 NPS conclusions and recommendations for Fort Martin 

 SO2 Controls: Permit limits should be established to ensure best operation and 
maintenance of the SO2 scrubbers at 0.08 lb/MMBtu. 

 NOx Controls: The existing SNCR systems should be replaced with SCR. The NPS 
estimated these incremental costs are well within the range of average cost-effectiveness 
thresholds selected by other states and would reduce NOx emissions from the Fort Martin 
facility by an additional 6,400 TPY. 

 

3.3 Allegheny Energy Co. Harrison Plant  
We conducted a preliminary analysis to determine whether the three units at the Harrison Plant 
are already “effectively controlled” for SO2 and NOx using publicly available information in 
Clean Air Markets Division (CAMD) database. Although NOx emissions are fairly consistent, 
the last 25 years of emissions information for the Harrison units demonstrate that lower SO2 
emission rates are achievable with the existing wet lime scrubbers. As shown in the graphs 
below, SO2 emission rates show a significant amount of variability, ranging from 0.074 
lb/MMBtu to 0.324 on Unit 1 and from 0.059 lb/MMBtu to 0.326 lb/MMBtu on Unit 2 and from 
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0.048 lb/MMBtu to 0.294 lb/MMBtu on Unit 3. (The underlying data and analysis are provided 
in the attached spreadsheet, WV CAMD_updated_10-19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistent low SO2 
emissions are achieved with the existing controls (e.g., permit limits, upgrades or other 
optimization options). 

 

Figure 5. Calculated Average SO2 Rate for Harrison Unit 1 

 

 

Figure 6. Calculated Average SO2 Rate for Harrison Unit 2 
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Figure 7. Calculated Average SO2 Rate for Harrison Unit 3 

 

3.4 Appalachian Power Co. John E Amos Plant  
We conducted a preliminary analysis to determine whether the three units at the John E Amos 
Plant are already “effectively controlled” for SO2 and NOx using publicly available information 
in Clean Air Markets Division (CAMD) database. The last 10 to 12 years of emissions 
information for the John E Amos units demonstrate that lower SO2 and NOx emission rates are 
achievable with the existing wet limestone scrubbers and LNB+SCR controls, respectively. In 
fact, this information indicates an upward trend in SO2 and NOx emission rates over this time for 
the John E Amos units.  

As shown in the graphs below, SO2 emission rates show a significant amount of variability, 
ranging from 0.041 lb/MMBtu to 0.088 on Unit 1 and from 0.040 lb/MMBtu to 0.098 lb/MMBtu 
on Unit 2 and from 0.058 lb/MMBtu to 0.103 lb/MMBtu on Unit 3. Similar variability is seen in 
the NOx emissions, ranging from 0.042 lb/MMBtu to 0.082 on Unit 1 and from 0.046 lb/MMBtu 
to 0.079 lb/MMBtu on Unit 2 and from 0.055 lb/MMBtu to 0.117 lb/MMBtu on Unit 3. (The 
underlying data and analysis are provided in the attached spreadsheet, WV CAMD_updated_10-
19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistently low 
SO2 and NOx emissions are achieved with the existing controls at the John E Amos facility (e.g., 
permit limits, upgrades or other optimization options). 
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Figure 8. Calculated Average SO2 Rate for Amos Unit 1 

 
Figure 9. Calculated Average SO2 Rate for Amos Unit 2 
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Figure 10. Calculated Average SO2 Rate for Amos Unit 3 

 

 
Figure 11. Calculated Average NOx Rate for Amos Unit 1 
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Figure 12. Calculated Average NOx Rate for Amos Unit 2 

 

 
Figure 13. Calculated Average NOx Rate for Amos Unit 3 

 

3.5 Dominion Resources Mount Storm Power Station  
We conducted a preliminary analysis to determine whether the three units at the Mount Storm 
Power Station are already “effectively controlled” for SO2 and NOx using publicly available 
information in Clean Air Markets Division (CAMD) database. Emissions information for the 
Mount Storm units demonstrate that lower SO2 and NOx emission rates are achievable with the 
existing wet limestone scrubbers and LNB+SCR controls, respectively. This information 
indicates there has been significant variability in SO2 emissions since the scrubbers were 
installed on the units. There is an upward trend in NOx emission rates over this time for Unit 2 
and similar variability since NOx controls were installed.  
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As shown in the graphs below, SO2 emission rates show a significant amount of variability, 
ranging from 0.05 lb/MMBtu to 0.14 on Unit 1 and from 0.049 lb/MMBtu to 0.50 lb/MMBtu on 
Unit 2 and from 0.043 lb/MMBtu to 0.355 lb/MMBtu on Unit 3. Similar variability is seen in the 
NOx emissions, ranging from 0.07 lb/MMBtu to 0.36 on Unit 1 and from 0.061 lb/MMBtu to 
0.088 lb/MMBtu on Unit 2 and from 0.063 lb/MMBtu to 0.450 lb/MMBtu on Unit 3. (The 
underlying data and analysis are provided in the attached spreadsheet, WV CAMD_updated_10-
19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistently low 
SO2 and NOx emissions are achieved with the existing controls at the Mount Storm facility (e.g., 
permit limits, upgrades or other optimization options). 

 

Figure 14. Calculated Average SO2 Rate for Mt. Storm Unit 1 

 

 

Figure 15. Calculated Average SO2 Rate for Mt. Storm Unit 2 
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Figure 16. Calculated Average SO2 Rate for Mt. Storm Unit 3 

 

Figure 17. Calculated Average NOx Rate for Mt. Storm Unit 1 
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Figure 18. Calculated Average NOx Rate for Mt. Storm Unit 2 

 

Figure 19. Calculated Average NOx Rate for Mt. Storm Unit 3 

 

3.6 American Electric Power Mitchell Plant  
We conducted a preliminary analysis to determine whether the three units at the AEP Mitchell 
Plant are already “effectively controlled” for SO2 and NOx using publicly available information 
in Clean Air Markets Division (CAMD) database. Emissions trend information for the two wall-
fired Mitchell coal-fired boilers demonstrates that lower SO2 and NOx emission rates are 
achievable with the existing wet limestone scrubbers and LNB+SCR controls, respectively. This 
information indicates there has been significant variability in SO2 emissions since the scrubbers 
were installed on the Units in 2007. SCR was installed during the same time frame. There is an 
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upward trend in NOx emission rates over this time for both Units since NOx controls were 
installed.  

As shown in the graphs below, SO2 emission rates show a significant amount of variability, 
ranging from 0.041 lb/MMBtu to 0.118 on Unit 1 and from 0.041 lb/MMBtu to 0.110 lb/MMBtu 
on Unit 2. Similar variability is seen in the NOx emissions, ranging from 0.049 lb/MMBtu to 
0.088 on Unit 1 and from 0.048 lb/MMBtu to 0.089 lb/MMBtu on Unit 2. (The underlying data 
and analysis are provided in the attached spreadsheet, WV CAMD_updated_10-19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistently low 
SO2 and NOx emissions are achieved with the existing controls at the Mitchell facility (e.g., 
permit limits, upgrades or other optimization options). 

 
Figure 20. Calculated Average SO2 Rate for Mitchell Unit 1 

 

 
Figure 21. Calculated Average SO2 Rate for Mitchell Unit 2 
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Figure 22. Calculated Average NOx Rate for Mitchell Unit 1 

 

 
Figure 23. Calculated Average NOx Rate for Mitchell Unit 2 

 

3.7 American Bituminous Power Grant Town Plant 
American Bituminous Power Partners L.P.’s Grant Town Power Plant consists of two (2) 551.9 
MMBTU/hr coal refuse-fired circulating fluidized bed (CFB) boilers with a total output of 80 
MWe. The boilers are designed to accommodate a variety of fuels, but the primary fuel is eastern 
bituminous coal refuse (gob) supplemented with pond fines. SO2 control is achieved by injecting 
limestone directly into the CFB boilers to capture and remove SO2 . According to CAMD data, 
NOx is controlled with a Selective Non-catalytic Reduction (SNCR) system. In the last five years 
average SO2 emission rates have ranged from 0.346 lb/MMBtu to 0.481 lb/MMBtu on boiler 1A 
and 0.352 lb/MMBtu to 0.481 lb/MMBtu on boiler 1B. Average NOx emission rates have ranged 

Appendix F-3
Page 287



29 

from 0.303 lb/MMBtu to 0.327 lb/MMBtu on boiler 1A and 0.300 lb/MMBtu to 0.327 
lb/MMBtu on boiler 1B. West Virginia did not request a four-factor analysis for this facility for 
several reasons: 

1. The Grant Town Plant is meeting the SO2 MATS limit (which is higher for refuse coal 
boilers) of 0.60 lb/MMBtu.  

2. To comply with MATs, Grant Town accepted an annual SO2 emission rate limit of 0.46 
lbs/mmBtu or a potential-to-emit of 2,206.5 tons per year in its Title V permit (R30-
04900026-2020(SM01)). 

3. West Virginia noted that future emissions are likely to be lower. They scaled the PSAT 
results according to a reduced/scaled AOI and then a calculated AOI to PSAT scaling 
factor (which is a factor of three) to reduce the PSAT result below the 1% threshold. 

We note several issues in WVDEP’s analysis for Grant Town. First it is unclear why WVDEP 
would scale the PSAT results using the AoI to PSAT ratios rather than simply applying a ratio of 
the emissions reduction to the facility PSAT contribution (in Mm-1).  

Second, based on CAMD data, we note that in the last five years, the maximum average SO2 
emission rate was 0.481 lb/MMBtu for both boilers and occurred in 2016. This emission rate is 
just above the recent 2020 permit limitation accepted by Grant Town of 0.46 lb/MMBtu. Annual 
facility wide SO2 emissions in 2016 were 2,370 TPY. If you reduce the 2016 annual emissions 
by the ratio of the permit limit to the maximum emission rate for 2016 (0.46/0.48), the annual 
emissions at the facility would be 2,271 TPY SO2. This is similar to the revised annual limit of 
2,207 TPY, indicating that Grant Town may operate up to their newly permitted limits if they 
continue operate as they have in the recent past.  Therefore, it is reasonable to assume that the 
facility would operate at or just below their revised annual allowable SO2 limit.  

We note that both the revised annual limit (and the approximate ratioed limit) are similar to what 
was modeled for 2028 in the VISTAS PSAT runs (2,210 TPY). Therefore, notwithstanding our 
concerns regarding the VISTAS 1% threshold (see Sections 1 and 2 above), we do not think 
WVDEP’s rational for “screening” the Grant Town Plant is appropriate.  

Based on information available in CAMD, emission rates from the Grant Town waste coal-fired 
combustion facility are high relative to other waste coal-fired boilers. (We note that not all the 
information necessary to run rough/approximate cost analyses was available in CAMD.)  

Table 7. Grant Town Power Station Emissions Summary & Ranking 

 

State  Facility Name

 Facility 

ID 

(ORISPL)

 Unit ID  Year   SO2 (tons) 
  Avg. SO2 Rate 

(lb/MMBtu) 

  Avg. NOx Rate 

(lb/MMBtu) 
  NOx (tons) 

PA Scrubgrass Generating Plant 50974 2 2018 463                 0.283                0.152                  244                 

PA Scrubgrass Generating Plant 50974 1 2018 412                 0.253                0.146                  229                 

PA Mt. Carmel Cogeneration 10343 SG-101 2018 456                 0.203                0.065                  144                 

PA St. Nicholas Cogeneration Project 54634 1 2018 1,064              0.191                0.057                  305                 

PA Gilberton Power Company 10113 31 2018 348                 0.174                0.089                  180                 

PA Gilberton Power Company 10113 32 2018 341                 0.174                0.089                  177                 

PA Northampton Generating Plant 50888 NGC01 2018 125                 0.100                0.083                  112                 
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We request that WV DEP provide a four-factor analysis of SO2 and NOx emission reduction 
measures for the Grant Town Plant. In addition, we have the following questions we would like 
WVDEP to address: 

 Based on an April 6, 2021 Fact Sheet, Final Significant Modification Permitting Action 
Under 45CSR30 and Title V of the Clean Air Act, permit number R30-04900026-2020 
for the Grant Town Plant, it appears that the company was approved to increase potential 
SO2 emissions (PTE) by 211.88 tons/year from 1,994.6 TPY to 2,206.5 TPY. Was a PSD 
permit required for this significant modification? 

 Although the annual limit (in TPY) in the referenced fact sheet matches the annual limit 
(in TPY) reported in the draft SIP, we cannot find the 0.46 lb/MMBtu limit referenced in 
the draft SIP in the most recent Title 5 permits available online.  Can you please clarify 
how this limit will be applied and over what averaging period? 

3.8 Longview Power 
We conducted a preliminary analysis to determine whether the single wall-fired boiler at the 
Longview Power Plant is already “effectively controlled” for SO2 and NOx using publicly 
available information in Clean Air Markets Division (CAMD) database. SO2 is controlled with a 
wet limestone scrubber and NOx emissions are controlled with LNB+SCR. Emissions trend 
information for the single wall-fired Longview coal-fired boiler demonstrates that lower SO2 
emission rates are achievable with the existing wet limestone scrubber. This information 
indicates there has been significant variability in SO2 emissions since the scrubbers came online 
with the facility with a general upward trend in SO2 emissions. NOx emission rates over this time 
have remained fairly consistent, between 0.060 and 0.064 lb/MMBtu.  

As shown in the graphs below, SO2 emission rates show a general upward trend, ranging from 
0.051 lb/MMBtu to 0.094 lb/MMBtu on the single unit at the Longview facility. NOx emissions 
are fairly consistent. (The underlying data and analysis are provided in the attached spreadsheet, 
WV CAMD_updated_10-19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistently low 
SO2 are achieved with the existing controls at the Longview facility (e.g., permit limits, upgrades 
or other optimization options). 
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Figure 24. Calculated Average SO2 Rate for Longview 

 

 
Figure 25. Calculated Average NOx Rate for Longview 

 

3.9 Appalachian Power Co. Mountaineer Plant 
We conducted a preliminary analysis to determine whether the single wall-fired coal boiler at the 
Mountaineer Power Plant is already “effectively controlled” for SO2 and NOx using publicly 
available information in Clean Air Markets Division (CAMD) database. SO2 is controlled with a 
wet limestone scrubber and NOx emissions are controlled with LNB+SCR. Emissions trend 
information for the single wall-fired Longview coal-fired boiler demonstrates that lower SO2 
emission rates are achievable with the existing wet limestone scrubber. This information 
indicates there has been significant variability in SO2 emissions since the scrubbers came online 
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with the facility with a general upward trend in SO2 emissions. NOx emission rates over this time 
have remained fairly consistent, between 0.060 and 0.064 lb/MMBtu.  

As shown in the graphs below, SO2 emission rates show a general upward trend, ranging from 
0.028 lb/MMBtu to 0.131 lb/MMBtu on the single unit at the Longview facility. NOx emissions 
also show a general upward trend, ranging from 0.054 lb/MMBtu to 0.098 lb/MMBtu on the 
single unit at the Mountaineer facility. (The underlying data and analysis are provided in the 
attached spreadsheet, WV CAMD_updated_10-19-21.xlsx.)  

We recommend that West Virginia evaluate and implement options to ensure consistently low 
SO2 and NOx emissions are achieved with the existing controls at the Mountaineer facility (e.g., 
permit limits, upgrades or other optimization options). 

 

3.10 Capitol Cement - Essroc Martinsburg Plant 
The Argos/Essroc cement manufacturing facility is located approximately 60 km north of 
Shenandoah NP. The plant is a significant source of NOx and SO2 emissions and as such, it has 
the potential to impact visibility in the Shenandoah. This facility was not tagged in the VISTAS 
PSAT modeling because WVDEP did not tag facilities for Class I areas outside of West Virginia. 
The VISTAS AOI inventory assumed future year 2028 emissions of 1,007 TPY NOx and 537 
TPY SO2 , which is significantly lower than the permitted potential to emit (PTE) for this 
facility. Based on a 2018 minor modification to the Title five permit, PTE limits are as follows: 

 4,042 tpy of NOx  

 4,518 tpy of SO2  

 585 tpy of PM10  

The primary source of emissions at the facility preheater/precalciner (PH/PC) kiln system, which 
combusts primarily coal and petcoke, but is also permitted to combust some petroleum 
contaminated soil. The nominal capacity of the plant is 2,212,890 short tons (tons) per year of 
clinker. Argos uses approximately 292,110 tons of coal annually and fly ash from electric power 
plants. 

Given both the proximity of this facility to Shenandoah NP, coupled with the current actual 
emissions and the significant allowable emissions for SO2 and NOx, we recommend that a four-
factor analysis be completed for this facility for Shenandoah NP. We would like to better 
understand what emission control units are currently in place and what operating limits/control 
efficiencies are associated with those controls.  
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United States Forest Service Consultation: 

Written Comments on 

West Virginia Pre-Draft Regional Haze SIP  

October 26, 2021 

West Virginia Division of Air Quality 
601 57th Street, SE 

Charleston, WV 25304 

Promoting a healthy environment



 

  Caring for the Land and Serving People Printed on Recycled Paper    

Logo Department Name Agency  Organization Organization Address Information 
United States 
Department of 
Agriculture 

Forest 
Service 

Monongahela National Forest 200 Sycamore Street 
Elkins, WV 26241 
304-636-1800 

 File Code: 2580 
 Date: October 26, 2021 

 
Laura Crowder 
Director, Division of Air Quality 
West Virginia Department of Environmental Protection 
601 57th Street, SE 
Charleston, WV 25304 
 
Dear Laura Crowder: 
 
On August 27, 2021, the State of West Virginia submitted a draft Regional Haze State 
Implementation Plan describing your proposal to continue improving air quality by reducing 
regional haze impacts at mandatory Class I areas across the region. We appreciate the 
opportunity to work closely with your State through the initial evaluation, development, and 
subsequent review of this plan. Cooperative efforts such as these ensure that, together, we will 
continue to make progress toward the Clean Air Act’s goal of natural visibility conditions at our 
Class I areas.   
 
This letter acknowledges that the U.S. Department of Agriculture, U.S. Forest Service, has 
received and conducted a substantive review of your proposed Regional Haze State 
Implementation Plan. This review satisfies your requirements under the federal regulations 40 
C.F.R. § 51.308(i)(2). Please note, however, that only the U.S. Environmental Protection Agency 
(EPA) can make a final determination about the document's completeness, and therefore, only 
the EPA has the authority to approve the document.  
  
We have attached comments to this letter based on our review. We look forward to your 
response required by 40 C.F.R. § 51.308(i)(3). For further information, please contact Jeremy 
Ash (jeremy.ash@usda.gov) at 828-244-4751.  

Again, we appreciate the opportunity to work closely with the State of West Virginia. The Forest 
Service compliments you on your hard work and dedication to significant improvement in our 
nation's air quality values and visibility. 

Sincerely, 

 
 
  
SHAWN COCHRAN 
Forest Supervisor 
 
 
cc:  Joby Timm; Shawn Olson; James Gries; Jeremy Ash 
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West Virginia Draft Regional Haze State Implementation Plan (RH SIP) - Specific Comments 

The USDA Forest Service recognizes the significant emission reductions of nitrogen oxides (NOx) and 
sulfur dioxide (SO2) made in West Virginia in the last 15 years due to economic and regulatory drivers. 
These reductions directly led to measured visibility improvement and numerous other air quality related 
benefits at Dolly Sods and Otter Creek Wilderness Areas, as well as other nearby USDA Forest Service 
Class I areas over that time.  

Overall, the USDA Forest Service finds that the draft RH SIP is well organized. The Long-Term 
Strategies for this planning period appear to indicate that Forest Service Class I Areas will continue to 
show visibility improvements better than the Uniform Rate of Progress (URP) through 2028, and we 
appreciate the commitment by West Virginia Department of Environmental Protection, Division of Air 
Quality (WV DAQ) to evaluate progress in meeting the visibility goals during the 5-year progress reports. 
However, we offer these specific comments on the draft RH SIP for WV DAQ review and consideration. 

Source Selection 

Section 7.6 of WV’s draft RH SIP discusses the methodology that WV DAQ used to determine which 
sources to consider for reasonable progress analysis. A source was selected for reasonable progress 
evaluation and potential four-factor analysis if the facility was estimated to have a ≥ 1.00% sulfate or 
nitrate contribution to visibility impairment in 2028 at Dolly Sods or Otter Creek Wilderness Areas. This 
process resulted in fifteen facilities for the Dolly Sods Wilderness Area and fourteen facilities for the 
Otter Creek Wilderness Areas being selected for further evaluation. Of these, six facilities were put 
forward for reasonable progress evaluation. Forest Service understands and recognizes that EPA has 
afforded states the flexibility to screen facilities for additional analysis if that screening is based on 
reasonable methods. For the facilities not brought forward for additional reasonable progress evaluation, 
we ask that WV DAQ ensures that any emission values used to justify this decision are indeed federally 
enforceable and reflected in their current permits.  

Evaluation of Nitrogen Oxide Emission Sources for Additional Controls 

The draft RH SIP only evaluates SO2 emission sources for four-factor analyses. USDA Forest Service 
appreciates the discussion within the draft RH SIP regarding nitrate formation in the VISTAS region. We 
understand that nitrate formation in the VISTAS region is limited by the availability of ammonia (which 
preferentially reacts with SO2 and sulfates before reacting with NOx) and by temperature, with particulate 
nitrate concentrations highest in the winter months. We also recognize that sulfates have been the main 
contributor to visibility impairment at Class I Areas within the southern US. However, Table 7-10 and 7-
11 in the draft SIP show that the largest percentage of NOx impacts on visibility at Dolly Sods and Otter 
Creek Wilderness Areas are from the point sector. Additionally, nitrate contribution to visibility 
impairment is increasing as sulfur dioxide emissions decrease, and there are still significant NOx sources 
within the point sector in WV. IMPROVE monitoring data from Dolly Sods Wilderness Area (also used 
as a surrogate for nearby Otter Creek Wilderness Area) show that some of the highest rates of light 
extinction from ammonium nitrate have occurred within the last several years (Figure 1).  

Incremental progress towards achieving 2064 goals will be increasingly challenging as the regional haze 
program progresses and requires a comprehensive evaluation of emission control strategies for both NOx 
and SO2 (see below for comments on lack of four-factor analyses and emissions controls for SO2). We 
feel that not including NOx in the reasonable progress analysis is a missed opportunity to pursue real 
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progress towards the 2064 goal. We request that WV DAQ consider evaluating NOx sources, along 
with SO2 sources, for reasonable progress during this planning period.   

Figure 1. IMPROVE monitoring data from Dolly Sods Wilderness Area showing light extinction from 
ammonium nitrate (data retrieved from: https://views.cira.colostate.edu/fed/).  

The Relevance of the Four Factors Versus Other Required Elements of Regional Haze Plans 

As discussed above in the Source Selection section, six facilities were brought forward in the reasonable 
progress evaluation, but only one facility submitted a four-factor analysis for possible SO2 control 
technology. A variety of reasons were presented for facilities not submitting four-factor analyses, but two 
consistent rationales used in the draft SIP were WV Class I areas being below the Uniform Rate of 
Progress (URP) glide path and that SO2 emissions were already in compliance with other rules (e.g., 
MATS).   

On using the URP as justification to avoid doing a four-factor analysis, we believe this is a 
misunderstanding of the rule. Potential visibility improvements should not be included as a “fifth factor” 
in the analyses, as there is no basis for doing so in the Clean Air Act. Reasonable progress goals (RPGs) 
and the long‐term strategy (LTS) are separate plan elements (see 40 CFR Section 51.308 (d)). RPGs are 
established through the application of the four factors at 40 CFR Section 51.308 (d)(1): 

• costs of compliance,
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• the time necessary for compliance,
• the energy and non‐air quality environmental impacts of compliance, and
• the remaining useful life

The regulation states “The long‐term strategy must include enforceable emissions limitations, 
compliance schedules, and other measures as necessary to achieve the reasonable progress goals 
established by States having mandatory Class I Federal areas.1” In a sense, the LTS is a container for 
the result of the four-factor analyses that makes them enforceable. It also contains other measures taken 
by the state to achieve the RPGs. The rule does not allow states to dismiss controls that are otherwise 
reasonable simply because Class I area visibility is below the uniform rate of progress. 
In the preamble to the final EPA Regional Haze Rule2, EPA discusses these concepts (emphasis added). 

Under 40 CFR 51.308(f)(ii), states must develop their long‐term strategies by identifying 
reasonable progress measures using the four factors and engaging in interstate 
consultation. Once their strategies have been developed, states with Class I areas must 
establish RPGs that reflect existing federal and state measures and the reasonable progress 
measures in the long‐term strategy. 

The long‐term strategy is the compilation of ‘‘enforceable emissions limitations, compliance 
schedules, and other measures as necessary to achieve the [RPGs],’’ and is the means through 
which the State ensures that its RPG will be met. 

Also, starting on page 3093: 

This commenter states that a state should be able to reject ‘‘costly’’ control measures if (1) the 
RPG for the most impaired days is on or below the [uniform rate of progress] URP line or (2) the 
RPGs are not ‘‘meaningfully’’ different than current visibility conditions. 

We disagree. The CAA requires states to determine what emission limitations, compliance 
schedules and other measures are necessary to make reasonable progress by considering the 
four factors. The CAA does not provide that states may then reject some control measures 
already determined to be reasonable if, in the aggregate, the controls are projected to result 
in too much or too little progress. Rather, the rate of progress that will be achieved by the 
emission reductions resulting from all reasonable control measures is, by definition, a 
reasonable rate of progress. 

What to do if the resulting RPG for the most impaired days is below the URP line? The URP is 
not a safe harbor, however, and states may not subsequently reject control measures that they 
have already determined are reasonable. 

The commenter’s second suggestion, that states should be able to reject control measures if 

1 40 CFR Section 51.308(d)(2) 
2 Federal Register, Vol. 82, No. 6, Tuesday, January 10, 2017, pg. 3078‐3129 
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the RPG for the most impaired days is not ‘‘meaningfully’’ different than current visibility 
conditions, is counterintuitive and at odds with the purpose of the visibility program. In this 
situation, the state should take a second look to see whether more effective controls or 
additional measures are available and reasonable. Whether the state takes this second look or 
not, it may not abandon the controls it has already determined are reasonable based on the four 
factors. Regional haze is visibility impairment that is caused by the emission of air pollutants 
from numerous sources located over a wide geographic area. At any given Class I area, 
hundreds or even thousands of individual sources may contribute to regional haze. Thus, it 
would not be appropriate for a state to reject a control measure (or measures) because its 
effect on the RPG is subjectively assessed as not ‘‘meaningful.’’ 

If the State determines that additional progress [beyond the URP] is reasonable based on the 
statutory factors, the State should adopt that amount of progress as its goal for the first long term 
strategy.’’ This approach is consistent with and advances the ultimate goal of section 169A: 
Remedying existing and preventing future visibility impairment. Congress required the EPA to 
promulgate regulations requiring reasonable progress toward that goal, and it would be 
antithetical to allow states to avoid implementing reasonable measures until and unless that 
goal is achieved. 

On using emission limits from other rules as a means of showing reasonable progress, we ask that permits 
issued for these facilities reflect the low emissions presented in the draft SIP. For instance, several 
facilities noted that they are in compliance with the MATS SO2 limit and often are well below this value 
(for instance, see the description of Mitchell Power Plan and John E. Amos Power Plant in section 7.6.4). 
If this is indeed the case and the low emissions are being used as rationale for not exploring additional 
control technologies, we would like to see these limits be made federally enforceable. We also extend this 
concern to assumptions regarding: 

• operating scenarios for emission units that represent a reduced capacity, for example a reduced
number of operating hours per year, and

• pollution control equipment efficiency used to designate a unit as “effectively controlled”.

Relevance of the Visibility Impact of Individual Sources 

EPA’s 2019 Regional Haze Guidance states that “because regional haze results from a multitude of 
sources over a broad geographic area, a measure may be necessary for reasonable progress even if that 
measure in isolation does not result in perceptible visibility improvement.” Widespread emissions 
controls, particularly for SO2 and NOx, are essential for making reasonable progress at Class I areas both 
near to, and more distant from, emissions sources. Further, small visibility improvements, even those that 
may be imperceptible by themselves, are essential as we continue to make progress towards the national 
goal of restoring natural conditions at Class I areas by 2064.  
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