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DECLARATION OF KEN SMITH 

1. I am vice president of construction management at Luminant, a competitive 

power generation subsidiary of Energy Future Holdings Corp.  I will use “Luminant” in 

this declaration to refer to all Luminant entities that are petitioners in this matter.  I make 

this declaration in support of Luminant’s motion to stay the Texas regional haze rule 

issued by the U.S. Environmental Protection Agency. See Approval and Promulgation of 

Implementation Plans; Texas and Oklahoma; Regional Haze State Implementation 

Plans; Interstate Visibility Transport State Implementation Plan To Address Pollution 

Affecting Visibility and Regional Haze; Federal Implementation Plan for Regional Haze, 

81 Fed. Reg. 296 (Jan. 5, 2016) (“Final Rule”).  This declaration is based on my 

personal knowledge and opinions which I am qualified to provide based on my 

education, training, and extensive experience in the power generation industry as 

discussed below. 

2. As discussed in more detail below, the Final Rule, if not stayed by the Court, will 

cause immediate and irreparable harm to Luminant.  The Final Rule imposes a massive 

build-out requirement on the majority of Luminant’s coal-fueled electric generating units.  

The harm from the Final Rule includes unrecoverable costs and expenditures, in the 

hundreds of millions of dollars, which Luminant would incur in the near term in order to 

begin work on the additional equipment and upgrades that EPA is requiring at 

Luminant’s generating units.  Because Luminant operates in Texas’s competitive power 

market, these costs cannot be recovered if the Final Rule is found illegal by the Court, 

as Luminant contends it should be. 

My Background 

3. I have been with Luminant, including its predecessor, for over 40 years and have 

a broad expertise in power generation and project management.  During my tenure, I 

have worked on a wide variety of projects involving the design and construction of 

pollution control systems, including project management for Luminant’s environmental 

retrofit program with full accountability for design, construction, and start-up of new 

pollution-control equipment on the existing coal generating fleet.  I am currently involved 
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in analyzing and advising executive management on the implications of the Final Rule, 

including the cost and timeline for compliance projects. 

4. I joined Luminant’s generating business, known then as Texas Utilities 

Generating Company, in 1975 as a chemical technician at the Big Brown lignite-fueled 

generating plant in Fairfield, Texas. Over the course of my career, I have held various 

positions regarding plant operations and management.  Since 2004, I have, among 

other duties, led the development and rollout of Luminant’s system to improve efficiency 

of operational processes as well as its assessment of emission control equipment to 

meet new environmental requirements. 

5. I graduated from Texas A&M University in 1975 with a bachelor’s degree in 

biomedical science. I received my master’s degree in business administration from 

Baylor University in 2001. 

Luminant’s Electricity Generating Fleet 

6. Luminant is the largest power generation company in Texas, with more than 

13,700 megawatts (“MW”) of generating capacity.  Luminant operates nine lignite mines 

and generates electricity at twelve solid fuel-fired generating units, in addition to natural 

gas and nuclear units.  Luminant’s generating portfolio on a capacity basis is composed 

of 58% coal, 17% nuclear, and 25% natural gas, based on 2015 data.  Not included in 

these figures is Luminant’s recently announced planned acquisition of nearly 3,000 MW 

of additional gas-fired generation capacity.1   

7. Luminant’s coal-fueled generating fleet, described below, is comprised of twelve 

units at five plants that can generate approximately 8,017 MW of electricity.  For 

perspective, the Martin Lake plant generates enough electricity to power about 1.125 

million homes in normal conditions. 

                                                 
1
 Luminant, Luminant Announces the Acquisition of the La Frontera Portfolio from NextEra Energy 

Resources, (Nov. 27, 2015), https://www.luminant.com/luminant-announces-the-acquisition-of-the-la-
frontera-portfolio-from-nextera-energy-resources/#.Vmbu1bgrJQI.   
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a. Oak Grove: This plant has two units, both fueled by 100% lignite, that 

produce approximately 1,600 MW of power.   

b. Sandow: This plant has two units which are also fueled by 100% lignite 

and which currently produce approximately 1,137 MW of power.   

c. Martin Lake: This plant has three units producing approximately 2,250 MW 

of power.  These units are currently fueled by a blend of lignite and 

Powder River Basin (“PRB”) coal. 

d. Big Brown:  This plant has two units, produces approximately 1,150 MW of 

power, and is presently fueled by a blend of lignite and PRB coal.  

e. Monticello: This plant has three units, produces approximately 1,880 MW 

of power, and is presently fueled by a blend of lignite and PRB coal.   

8. In 2014, Luminant contributed approximately 20% of the electricity dispatched to 

Texas consumers and businesses by the Electric Reliability Council of Texas 

(“ERCOT”), the independent system operator that manages the state’s unique 

competitive power market and the electric power grid that serves the majority of the 

state.  The ERCOT market is a “power island” contained within Texas and separated 

from neighboring interconnections by asynchronous ties that limit imports and exports to 

and from the ERCOT market.  Approximately 98% of the electricity generated in the 

ERCOT market is consumed in the ERCOT market.  Texas’s economic growth (as 

measured by gross state product year-over-year growth) has been one of the highest in 

the United States for the period 2005-2015, and Texas’s electric consumption has 

followed its growth.  The state of Texas relies upon access to affordable, reliable 

generation to continue to fuel its economic expansion and that of the United States.  

Luminant’s generating units are critical to the reliable operation of the ERCOT grid, and 

ERCOT relies heavily on Luminant to meet the area’s increasing demand.  In the 

summer of 2015, for example, the hourly demand on the ERCOT system broke the all-
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time peak record three times in one week.2  Demand ultimately peaked at 69,783 MW 

on August 10, 2015,3 with all Luminant plants available and supplying nearly 14,000 

MW to the grid at the time. 

EPA’s Regional Haze Rule for Texas 

9. The Final Rule imposes various sulfur dioxide (“SO2”) emission limits on fifteen 

units at eight Texas coal-fueled power plants, including Luminant’s Sandow Unit 4, 

Martin Lake Units 1-3, Big Brown Units 1 & 2, and Monticello Units 1-3.  These units are 

already subject to limits on their SO2 emissions by various state and federal regulations, 

including the federal Acid Rain Program and the Cross State Air Pollution Rule, and 

they reduce their emissions through various means, including operating flue gas 

desulfurization systems (known as “scrubbers”) and/or using low-sulfur content coal. 

10. Contrary to EPA’s assumptions in the Final Rule, these units have decreased 

their SO2 emissions substantially over the last 5-10 years.  For example, SO2 emissions 

from Luminant’s units included in the Final Rule were reduced by over 47% from 2009 

to 2015, as shown in the table below.  Luminant expects this trend of lower SO2 

emissions from these units to continue through 2018. 

                                                 
2
 ERCOT, ERCOT System Breaks 69,000 MW in Hourly Peak Demand for the First Time Ever (Aug. 10, 

2015), http://www.ercot.com/news/press_releases/show/73057. 
3
 Id. 
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11. The more stringent emission limits in the Final Rule could be satisfied only by 

either upgrading current scrubbers or installing new scrubbers at tremendous expense.  

EPA’s limits would require the installation of new scrubbers at four of Luminant’s units 

(Big Brown Units 1 & 2 and Monticello Units 1 & 2) and scrubber upgrades at five of 

Luminant’s units (Sandow Unit 4, Martin Lake Units 1-3, and Monticello Unit 3).  No 

company is more heavily impacted by the Final Rule than Luminant. 

12. Based on its analysis of the time needed for compliance, EPA has established 

separate compliance timeframes for the new scrubbers and the scrubber upgrades.  

The new scrubbers must be installed and operational within five years (February 4, 

2021), and the scrubber upgrades must be installed and operational within three years 

(February 4, 2019).  Our internal analysis confirms that at least this amount of lead time 

is needed to complete the work EPA is mandating. 
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13. EPA has projected that the Final Rule will result in approximately $2 billion in 

expenditures by five Texas electric generators, over half of which would be borne by 

Luminant. As projected by EPA, however, these expenditures would result in visibility 

improvements by 2018 that are not perceptible to the human eye—0.14 deciviews at 

Wichita Mountains National Wildlife Refuge, 0.03 deciviews at Big Bend National Park, 

and 0.04 deciviews at Guadalupe Mountains National Park.  But in fact, visibility 

monitoring data shows that the goals that EPA establishes for these areas have already 

been met, without the costly requirements in the Final Rule. 

Compliance Efforts Required by the Final Rule 

14. The construction of four scrubbers by February 2021 and the installation of 

scrubber upgrades at five units by February 2019 would require an immense and 

unprecedented construction effort on behalf of Luminant and its contractors.  Luminant 

has experience constructing this type of equipment at its units, but not on the scale and 

magnitude as required by the Final Rule within the same three to five year period.  

Extensive planning has already begun and requires immediate expenditures by 

Luminant.  For Luminant’s units, EPA has estimated a total capital-only cost of 

approximately $1.02 billion for the four new scrubbers.  Of this amount, over $300 

million would need to be spent in 2016 and 2017 in order to be on track to meet EPA’s 

deadlines.  Even more money would need to be committed for equipment, with the 

imposition of termination exposure should the project get cancelled in the future.  Due to 

the overlapping construction schedules across four different facilities, Luminant must 

plan carefully to avoid any potential reliability issues.  All of these units cannot be taken 

off-line at the same time due to reliability concerns.  The work must be coordinated to 

ensure that Luminant can meet its load requirements during outages.  This further 

extends the timeline required, and means that, in the absence of a stay from the Court, 

Luminant would need to begin planning, design, and other pre-construction work 

immediately to meet EPA’s emission limits.  

15. Luminant is currently involved in the preliminary phases of assessing and 

planning for the installation of four new scrubbers at Big Brown and Monticello.  This, in 
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and of itself, costs the company money that would not be spent absent the rule.  Further 

work is required in the near-term.  To meet EPA’s deadlines, the formal bid process for 

engineering work would begin in mid-2016, and front-end engineering and design would 

begin in the third quarter of 2016.  The bid process includes developing system 

specification for bid, bid period, evaluation, selection, and negotiation of contracts. The 

front-end engineering and design includes developing design criteria, site arrangement 

drawings, and engineering studies.  Commitment for the major equipment would be 

required as early as the fourth quarter of 2016.  Detailed engineering would begin in 

mid-2017 and would include ductwork design, piping, electrical, and substructure.  

Permitting for the new scrubbers would begin in the second quarter of 2017 and would 

include the retainer of consultants, modeling, applicability determinations, developing 

and submitting the permit application, and meeting with regulators.  Based on a 

reasonable cash flow analysis for projects of this magnitude and EPA’s own estimate of 

costs, combined spending in 2016 and 2017 would be over $300 million for the new 

scrubbers.  

16. Luminant has also begun the preliminary phases of assessing planning for the 

scrubber upgrades at Sandow, Martin Lake, and Monticello.  Again, this, in and of itself, 

costs the company money that would not be spent absent the rule.  Further work is 

required in the near-term to meet EPA’s schedule.  Design and engineering for the 

upgrades would take place in 2016, and, beginning in early 2017, Luminant would 

procure and begin installation of the necessary equipment for the scrubber upgrades.  

EPA has estimated the construction costs for the scrubber upgrades at the five 

additional Luminant units to be between $225 - $270 million.   

17. To meet the three- and five-year deadlines imposed by EPA, Luminant must 

immediately proceed with steps to install new scrubbers and upgrade current scrubbers.  

If a stay of the Final Rule is not granted, Luminant would need to spend several 

hundred million dollars in 2016 and 2017 in order to comply with EPA’s schedules.  If 

Luminant is successful in its challenge to the Final Rule, it would have no recourse 

against EPA to recover these costs. 
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DECLARATION OF ROBERT FRENZEL 

1. I am the Senior Vice President and Chief Financial Officer (“CFO”) of Luminant 

Generation Company LLC (“Luminant”), a subsidiary of Energy Future Holdings Corp. (“EFH 

Corp.”).  I am providing this declaration in support of Luminant’s motion to stay the Texas 

regional haze rule issued by the U.S. Environmental Protection Agency (“EPA”) on January 5, 

2016. See Approval and Promulgation of Implementation Plans; Texas and Oklahoma; Regional 

Haze State Implementation Plans; Interstate Visibility Transport State Implementation Plan To 

Address Pollution Affecting Visibility and Regional Haze; Federal Implementation Plan for 

Regional Haze, 81 Fed. Reg. 296 (Jan. 5, 2016) (“Final Rule”).  This declaration is based on my 

personal knowledge and analysis conducted by Luminant staff and me. 

2. The Final Rule, if not stayed, would impose substantial unrecoverable costs on Luminant 

during the next 12-18 months and would further threaten the long-term economic viability of 

several of Luminant’s electric generating units.  Were these units to shut down because they 

could not operate economically under the rule, it would cause significant job losses and 

economic impacts in the local communities that depend on these plants.  The impact of the rule 

and the harm it will cause Luminant are detailed below. 

MY BACKGROUND 

3. I joined EFH Corp. in 2009 and served as the senior vice president for corporate 

development, strategy, and mergers and acquisitions prior to beginning my current role as CFO 

in 2012.  Before joining EFH Corp., I was a senior vice president in the investment banking 

division of Goldman Sachs & Co. and focused on strategic and financial transactions within the 

energy industry.  Prior to my career in business, I served as a nuclear engineering officer and 

weapons officer in the United States Navy and in the Navy Reserves as a lieutenant commander 
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before resigning my commission in 2007.  I earned a Bachelor’s Degree in Industrial 

Engineering from Georgia Tech and a Master’s of Business Administration from the University 

of Chicago Graduate School of Business. 

4. As CFO of Luminant, I am familiar with the Texas electricity market and Luminant’s 

business, day-to-day operations, financial matters, the value of its assets, and its underlying 

books and records.   

SUMMARY OF IRREPARABLE HARMS CAUSED BY EPA’S FINAL RULE 

5. The Final Rule will have severe and detrimental impacts on Luminant’s operations.  As 

detailed below, these harms are already occurring and would continue to occur in 2016 and 2017 

without a stay.  In summary, EPA’s rule: 

a. Requires substantial unrecoverable compliance costs in 2016 and 2017 in order to 
begin the work required to meet EPA’s deadlines;  
 

b. Is likely to force the closure of the Big Brown and Monticello plants and 
remaining mines by requiring hundreds of millions of dollars of capital 
investment that would make the plants, which are already under significant 
economic pressure due to depressed wholesale power prices in the state, 
uneconomic to operate at all; and 

 
c. Is likely to cause substantial loss of jobs, both at the plants and the remaining 

mines that support them, and negatively impact the local communities that depend 
on the plants. 

 
6. These harms would be irreversible.  Luminant cannot recover these costs from EPA or 

anyone else, and plant closures cannot likely be reversed due to loss of skilled workforce.  

Without a stay of the Final Rule, irreparable harm will occur immediately and well in advance of 

the deadlines for meeting the emission limitations in the Final Rule. 

7. These harms are imminent and acute because Luminant operates in a highly competitive 

marketplace in which the price of electricity—and ultimately Luminant’s profitability—is set by 

market forces, not by regulated rates.  Luminant operates in the Texas market overseen by the 
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Electric Reliability Council of Texas (“ERCOT”).  The ERCOT market is unique in its 

competitive market design.  Because ERCOT lies wholly within the boundaries of the state, 

Texas was able to restructure the ERCOT market to convert Texas’s investor-owned utilities 

from a traditional rate-regulated structure into a “deregulated” competitive market at both the 

wholesale and retail levels.  Luminant is thus unable to recover the costs associated with the 

Final Rule from “ratepayers.”  Instead, those costs are borne by Luminant and directly impact the 

economic viability of the plants at issue. 

LUMINANT’S OPERATIONS AND ECONOMIC IMPACT 

8. Luminant is the largest power generation company in Texas.  Luminant owns and 

operates over 13,700 megawatts (“MW”) of installed generation capacity in Texas.  This 

includes approximately 8,017 MW fueled by lignite and subbituminous coal.  Luminant’s 

generating portfolio is made up of 58% coal (including approximately 2,200 MW of new coal 

generation that came online in 2009 and 2010), 17% nuclear, and 25% natural gas, based on 

2015 data.1  Luminant’s nuclear units are considered “baseload” units that operate at full 

capacity consistently throughout the year.  Luminant’s natural gas units are simple cycle steam 

gas units that are economical to operate a very limited amount of time during the year to satisfy 

electricity “peak” demand—they do not operate as baseload units.  Thus, the electricity 

generated by Luminant’s coal units—which are threatened by the Final Rule—cannot simply be 

replaced by Luminant’s other units. 

                                                 
1
 Not included in these figures is Luminant’s recently announced planned acquisition of nearly 

3,000 MW of additional gas-fired generation capacity.  See Luminant, Luminant Announces the 
Acquisition of the La Frontera Portfolio from NextEra Energy Resources, (Nov. 27, 2015), 
https://www.luminant.com/luminant-announces-the-acquisition-of-the-la-frontera-portfolio-
from-nextera-energy-resources/#.Vmbu1bgrJQI.   
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9. Company-wide, Luminant employs approximately 4,000 full-time employees and 

contracts with independent contractors that provide approximately 2,000 individual independent 

contractors to work at Luminant’s plants and mines in the state of Texas.  Luminant spends 

approximately $2.2 billion annually in the form of salaries, taxes, fuel, maintenance, and other 

operating and capital expenditures, and its impact on gross state product and gross domestic 

product is substantial. 

10. Luminant’s coal-fueled generating units are located at five generating plants (Big Brown, 

Martin Lake, Monticello, Sandow, and Oak Grove) that produce approximately 8,017 MW of 

power used by approximately three million Texans across the state.  Luminant’s coal-fueled units 

are “mine mouth” plants that often use lignite coal from mines located near the plants to fuel the 

generating units. 

11. In 2014, Luminant contributed approximately 20% of the electricity dispatched to Texas 

consumers and businesses by ERCOT, the independent system operator that manages the state’s 

unique competitive power market and the electric power grid that serves the majority of the state.  

The ERCOT market is a “power island” contained within Texas and separated from neighboring 

interconnections by asynchronous ties that limit imports and exports to and from the ERCOT 

market.  Approximately 98% of the electricity generated in the ERCOT market is consumed in 

the ERCOT market. 

12. Texas’s economic growth (as measured by gross state product year-over-year growth) has 

been one of the highest in the United States for the period 2005-2015, and Texas’s electric 

consumption has followed its growth.  The state of Texas relies upon access to affordable, 

reliable generation to continue to fuel its economic expansion and that of the United States.  

Luminant’s generating units are critical to the reliable operation of the ERCOT grid, and ERCOT 
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relies heavily on Luminant to meet the area’s increasing demand.  In the summer of 2015, for 

example, the hourly demand on the ERCOT system broke the all-time peak record three times in 

one week.2  Demand ultimately peaked at 69,783 MW on August 10, 2015,3 with all Luminant 

plants available and supplying nearly 14,000 MW to the grid at the time. 

THE REGIONAL HAZE RULE’S REQUIREMENTS FOR TEXAS 

13. EPA claims that the Final Rule is needed to improve visibility at three Class I areas—Big 

Bend and Guadalupe Mountains National Parks in Texas and the Wichita Mountains National 

Wildlife Refuge in Oklahoma.  All three of these areas, however, are located hundreds of 

kilometers from Luminant’s plants.  The map below shows Luminant’s units at issue in the Final 

Rule in relation to the three areas.  The map also shows industrial facilities in Texas and 

Oklahoma that are much closer than Luminant’s facilities to these areas, but that EPA did not 

include in the rule.  The yellow dots represent industrial facilities in Oklahoma that EPA did not 

even evaluate for their impacts on the Wichita Mountains. 

                                                 
2
 ERCOT, ERCOT System Breaks 69,000 MW in Hourly Peak Demand for the First Time Ever 

(Aug. 10, 2015), http://www.ercot.com/news/press_releases/show/73057. 
3
 Id. 
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14. EPA claims that stringent new emission limits for sulfur dioxide (“SO2”) are needed at 

Luminant’s units.  These units are already subject to SO2 emission limits under various state and 

federal regulations, but the Final Rule would impose even more stringent limits.  The Final Rule 

imposes various SO2 emission limits on fifteen units at eight Texas coal-fueled power plants, 

including Luminant’s Sandow Unit 4, Martin Lake Units 1-3, Big Brown Units 1 & 2, and 

Monticello Units 1-3.   

     75

      Case: 16-60118      Document: 00513405270     Page: 78     Date Filed: 03/03/2016



 7  

15. Emissions of SO2 can be reduced by various means, including operating flue gas 

desulfurization systems (known as “scrubbers”), using low-sulfur content coal, and applying 

various sorbents to the coal or at various places in the combustion process to reduce sulfur.  

EPA’s Final Rule imposes the most stringent and costly means of reducing SO2 emissions and 

sets overreaching limits that may not be able to be achieved or sustained by upgrades or retrofits. 

16. The only possibility of meeting the stringent emission limits in the Final Rule would 

require upgrading current scrubbers at some facilities and installing new scrubbers at others at 

tremendous expense.  EPA’s limits would require the installation of new scrubbers at four of 

Luminant’s units (Big Brown Units 1 & 2 and Monticello Units 1 & 2) and scrubber upgrades at 

five of Luminant’s units (Sandow Unit 4, Martin Lake Units 1-3, and Monticello Unit 3).  No 

company is more impacted by the Final Rule or required to spend more than Luminant. 

17. EPA has established separate compliance timeframes for the new scrubbers and the 

scrubber upgrades.  The new scrubbers must be installed and operational within five years 

(February 4, 2021), and the scrubber upgrades must be installed and operational within three 

years (February 4, 2019). 

18. Under the Final Rule, EPA has projected that five Texas electric generators will spend 

approximately $2 billion to comply with the newly established SO2 emission limits.  Per EPA’s 

estimates, Luminant’s share of these required expenditures would total more than $1 billion.  

However, in the Final Rule, EPA projects only miniscule visibility improvements at three Class I 

areas by the end of the first regional haze planning period (2018) that would not even be 

perceptible to the human eye—0.14 deciviews at Wichita Mountains, 0.03 deciviews at Big 

Bend, and 0.04 deciviews at Guadalupe Mountains, according to EPA. 
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EPA’S RULE CAUSES IMMEDIATE, IRREPARABLE HARM TO LUMINANT 

19. The Final Rule will impose massive costs on Luminant in order to comply.  For 

Luminant’s four units that are required to install, maintain, and operate new scrubbers, EPA has 

estimated a total capital-only cost of approximately $1.02 billion, as shown below. 

EPA-Calculated Capital Costs for New Scrubbers at Luminant Units4 

Unit Capital Costs 

Big Brown Unit 1 $256 million 

Big Brown Unit 2 $259 million 

Monticello Unit 1 $250 million 

Monticello Unit 2 $254 million 

Total Capital-Only Costs for New 
Scrubbers $1.02 billion 

 

20. In addition to these capital-only costs, EPA estimates the variable and fixed operating 

costs for these new scrubbers as follows: 

 

 

 

 

 

 

 

 

                                                 
4
 79 Fed. Reg. 74,818, 74,877 (Dec. 16, 2014). 
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EPA-Calculated Variable and Fixed Operating Costs for New Scrubbers at Luminant Units5 
 

Unit Variable and Fixed Annual Operating 
Costs 

Big Brown Unit 1 $17 million 

Big Brown Unit 2 $17 million 

Monticello Unit 1 $13 million 

Monticello Unit 2 $14 million 

Total Variable and Fixed Annual 
Operating Costs for New Scrubbers $61 million 

 

21. In addition, EPA is imposing substantial additional costs at five additional Luminant 

units in the form of upgrade work to existing scrubbers.  EPA has estimated the construction 

costs for the scrubber upgrades at the five additional Luminant units to be between $225 - $270 

million. 

22. EPA overestimated SO2 emission reductions that are continuously achievable on a long-

term basis for the scrubber upgrades and retrofit scrubber technologies.  This is particularly 

concerning for Luminant to expend extraordinary amounts of money and potentially be unable to 

comply with the ultra-low emission limits EPA has mandated. 

23. As discussed in more detail below, costs of this magnitude will harm Luminant 

financially in at least two ways—by requiring substantial and immediate expenditures for 

necessary work such as planning and design and long-lead time procurement as to all of the 

plants at issue and by threatening the economic viability of the four units that would be required 

to install, maintain, and operate new scrubbers. 

                                                 
5
 EPA, Technical Support Document for the Cost of Controls Calculations for the Texas 

Regional Haze Federal Implementation Plan (Cost TSD) 24 (Nov. 2014) (“Cost TSD”). 
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EPA’s Rule Requires Unrecoverable Compliance Costs in 2016 and 2017 

24. Luminant personnel have assessed the expenditures necessary to comply with EPA’s 

Final Rule, as detailed in the declaration of my colleague Ken Smith, vice president of 

construction management at Luminant.  As explained in his declaration, due to the three- and 

five-year deadlines imposed by EPA, Luminant would need to immediately proceed with steps to 

install new scrubbers and upgrade current scrubbers if it is to meet EPA’s deadlines.  If a stay of 

the Final Rule is not granted, Luminant would need to spend over $300 million just in 2016 and 

2017 in order to meet EPA’s three- and five-year compliance schedules.  

25. Importantly, these expenditures are unrecoverable from either “ratepayers” or the EPA.  

Given Texas’s competitive market structure, these costs are borne by Luminant alone and 

directly impact Luminant’s profitability.  Moreover, given the need to immediately begin to 

assess and plan for EPA’s Final Rule, even if these units are ultimately shut down because the 

Final Rule has made them uneconomic to operate, these near-term costs will still be necessary 

unless the rule is stayed. 

EPA’s Final Rule Threatens the Long-Term Viability of Big Brown and Monticello Plants 

26. The Final Rule would require the construction and installation of new scrubbers at Big 

Brown Units 1 & 2 and Monticello Units 1 & 2.  Each unit would require its own new scrubber 

installation for a total capital-only cost of over $1 billion, as calculated by EPA 

27. As indicated in EFH Corp.’s recent quarterly SEC filing, the costs associated with the 

stringent emission limits imposed on Big Brown and Monticello threaten the long-term economic 

viability of these units.  In its 10-K Report for the fiscal year ended December 31, 2015, 

Luminant’s parent (EFH Corp.) explained that “new scrubbers at the Big Brown and Monticello 

units necessary to achieve the emission limits required by the [regional haze] FIP (if those limits 

are even possible to attain), along with the existence of low wholesale power prices in ERCOT, 
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would likely challenge the long-term economic viability of those units.”6  As explained in this 10-

K Report, these units are already under significant economic pressure due to currently depressed 

wholesale power prices in the state, and the requirements of the Final Rule would likely 

challenge their overall economic viability. 

28. Similarly, ERCOT has determined that the Final Rule will require Luminant and other 

operators subject to the Final Rule to shut down their plants, impacting reliability.  In a 2014 

assessment, ERCOT determined that “3,000 MW to 8,500 MW of coal-fired capacity in ERCOT 

can be considered to have a moderate to high risk of retirement—due primarily to the costs of 

EPA’s proposed requirements for the Regional Haze program.”7  The closure of Luminant’s Big 

Brown and Monticello plants alone would result in the loss of over 3,000 MW.  As calculated by 

ERCOT, the cost of EPA’s Final Rule “is an order of magnitude larger than the capital costs 

associated with other environmental regulations” assessed by ERCOT.8  Based on this 

assessment, ERCOT concluded that “[t]he retirement of existing capacity in ERCOT could result 

in localized transmission reliability issues due to the loss of fossil fuel-fired generation resources 

in and around major urban centers, and will strain ERCOT’s ability to integrate new intermittent 

renewable generation resources.”9 

29. Indeed, even before the decision to shut down the plants is made, the economic 

implications of the Final Rule are causing financial harm to Luminant in the market.  Financial 

analysts are already predicting the closure of Luminant’s units and others, and these reports 

                                                 
6
 Form 10-K, Energy Future Holdings Corp. (March. 1, 2016) (emphasis added). 

7
 ERCOT, Impacts of Environmental Regulations in the ERCOT Region, at ii (Dec. 16, 2014), 

http://www.ercot.com/content/news/presentations/2014/Impacts%20of%20Environmental%20Re
gulations%20in%20the%20ERCOT%20Region.pdf.  
8
 Id. at 26. 

9
 Id. at 36. 
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create economic uncertainty and disadvantage Luminant.  For example, research reports prepared 

by UBS Securities LLC (“UBS”) project that the viability of Monticello and Big Brown and 

other units subject to the Final Rule are threatened by its stringent and costly requirements.  In a 

December 2015 report, UBS stated that it “suspect[s] all of [the units identified in the Final Rule] 

could be at risk of premature retirement either upon rule implementation or prior, as any material 

investment in the states’ coal portfolio would appear unpalatable given the weak power price 

outlook.”10 UBS further stated that it “suspect[s] multiple plants may opt to retire earlier than the 

actual implementation date given the negative FCF [free cash flow] projected in the interim.”11  

Reports like these change investment decisions, impact the cost and availability of capital, and 

have other financial impacts in the ERCOT’s highly competitive market. 

Plant Closures Would Have Negative Impacts in Surrounding Communities 

30. Closure of Luminant’s Big Brown and Monticello Plants and the remaining mines that 

support the plants would not just impact Luminant, it would have impacts on the surrounding 

communities.  The jobs that would be lost due to these closures are typically among the highest-

paying jobs in these communities, and similar job opportunities may be limited or nonexistent.  

There will also be a significantly reduced tax base for the local communities where these plants 

and mines are located, which will negatively impact local schools and hospitals.  While the 

economics of these plants are already under significant pressure, the requirements of the Final 

Rule would ensure their closure in light of current conditions, in my assessment. 

31. The closure of two EGUs at Big Brown, two EGUs at Monticello, and the remaining 

mines would eliminate hundreds of jobs.  This will be a heavy blow to Luminant, its employees, 

                                                 
10

 UBS, US Electric Utilities & IPPs, ERCOT: Ever More Hazed and Confused, at 1 (Dec. 10, 
2015). 
11

 Id. 
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and its employees’ families.  In many cases, Luminant employees have been working for the 

company for decades and some families have multiple generations working for Luminant. 

32. The impact of these closures on the local communities where Luminant’s affected plants 

and mines are located will be significant.  The impacted communities are rural Texas 

communities where Luminant is one of the largest taxpayers, employers, and community 

supporters.  The value of Luminant’s facilities, and therefore the amount of local taxes paid to 

these communities, will also be substantially reduced.  In addition, the dollars that Luminant 

employees spend in these communities will be significantly reduced and relocation away from 

the communities will impact property values, further reducing the tax base of those communities.    

33. EPA previously attempted to subject these plants to stringent new SO2 limits through its 

Cross State Air Pollution Rule (“CSAPR”), like it is doing here.  Fortunately, the U.S. Court of 

Appeals for the D.C. Circuit stayed CSAPR pending judicial review, and it later determined that 

EPA’s limits for Texas and Luminant’s plants were illegal.  Without the stay and the court’s 

ruling, Luminant would have been forced at that time to cease operations at three Texas lignite 

mines in east Texas and idle two EGUs at Monticello, resulting in similar effects on local 

communities that would occur in this case. 

34. EPA also previously attempted to subject these plants to new limits on carbon dioxide 

(“CO2”) emissions starting in 2022 (a year after the new SO2 limits for Big Brown Units 1 & 2 

and Monticello Units 1 & 2 in the Final Rule).  Those limits, like those in the Final Rule, would 

have threatened the plants’ economic viability.  This was part of EPA’s so-called “Clean Power 

Plan.”  Fortunately, the U.S. Supreme Court issued a stay of that EPA rule on February 9, 2016, 

pending judicial review of the rule. 
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President, Southwestern Public Service Company 
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Declaration of Alan Davidson,  
Director, Regional Capital Projects, Xcel Energy Inc. 
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IN THE UNITED STATES COURT OF APPEALS 
FOR THE FIFTH CIRCUIT 

COLETO CREEK POWER, LP, 

Petitioner, 

v. 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY and GINA 
McCARTHY, Administrator, United States 
Environmental Protection Agency, 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

~~~~~~~~~_R_e_s~p_o_n_d_en_t_s_·~~~-) 

Case No. 

DECLARATION OF ROBERT STEVENS 

I, Robert Stevens, hereby state as follows: 

1. I am the Plant Manager at the Coleto Creek Power Plant ("Coleto Creek Plant"), which is 
owned and operated by Coleto Creek Power, LP ("CCP" or "Petitioner"). I am making this 
declaration in support of Petitioner's motion to stay the final regional haze plan for Texas 
and Oklahoma issued by the U.S. Environmental Protection Agency, titled "Approval and 
Promulgation of Implementation Plans; Texas and Oklahoma; Regional Haze State 
Implementation Plans; Interstate Visibility Transport State Implementation Plan to Address 
Pollution Affecting Visibility and Regional Haze; Federal Implementation Plan for Regional 
Haze," 81 Fed. Reg. 296 (Jan. 5, 2016) ("Final Rule"). 

2. I am over 18 years of age, of sound mind, and in all respects competent to make this 
declaration. I have personal knowledge of all facts stated in this declaration and those facts 
are true and correct. 

3. I have worked in the power generation industry since 1985. I have been employed at the 
Coleto Creek Plant since 1991, when I began serving Maintenance Superintendent. In 2008, 
I was promoted to my current position as Plant Manager. I graduated from Texas A&I 
University in Kingsville, Texas in December 1984 with a Bachelor of Science degree in 
Mechanical Engineering, and I am a professional engineer registered in the state of Texas. 

4. Over my 31 years of working in the power generation industry, I have managed the scope 
design, budget, procurement activities, and installation and commissioning of many large 
capital improvement projects. I have also managed several major capital improvement 
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projects to enhance plant performance and efficiency, such as the installation of fabric filters 
and major repair of boilers, generators and turbines, and control systems. 

5. The Coleto Creek Power Plant is located near Fannin in Goliad County, Texas. CCP derived 
100% of its operating revenues from the Coleto Creek Plant in 2015. The Coleto Creek Plant 
consists of one coal-fired electric generating unit with a net power production capacity of 632 
megawatts, supplying electricity to approximately 400,000 homes on the Texas electricity 
grid. Over the last five years, the Coleto Creek Plant has operated at an average capacity of 
83 percent. Over 80 employees work at the Coleto Creek Plant, and CCP is the largest 
industrial taxpayer in Goliad County. 

6. The Final Rule imposes a sulfur dioxide ("S02") emission limit of 0.04 pounds per million 
British thermal units ("lb/mmBtu") on the Coleto Creek Plant starting on February 4, 2021. 
While the Coleto Creek Plant is already subject to the conditions of federal and state air 
quality permits and standards that strictly limit emissions of air pollutants including S02, the 
emissions limit imposed by the Final Rule, if allowed to stand, would require further 
reductions of approximately 96 percent in S02 emissions. 

7. If the Final Rule is not stayed, CCP will need to commit to a path forward this year to ensure 
it does not risk non-compliance if the Final Rule is upheld. It would subject CCP to 
irrevocable harm to be required to make this "fork in the road" decision before the Court 
determines the merits of this appeal. Either way, CCP would incur significant costs to timely 
comply with the Final Rule's requirements. 

8. Prior to the issuance of the Final Rule, CCP and an independent third-party engineer 
evaluated available control options that would be required to reduce S02 emissions to meet 
the emissions limit imposed by the Final Rule. CCP's prior evaluation in 2011 identified wet 
flue gas desulfurization ("FGD") scrubber technology as the only available pollution control 
technology that would reduce S02 emissions from the Coleto Creek Plant by 96 percent. 

9. The installation of a wet FGD scrubber on the Coleto Creek Plant would require a massive 
construction effort requiring extensive planning and logistical coordination. CCP determined 
that the estimated total capital cost of the project to be in the range of $315 to 340 million in 
2011 dollars for the project's permitting, design, procurement, fabrication, and construction. 
CCP's evaluation in 2011 of the costs and schedule for the installation of wet FGD 
technology is significantly more than the cost estimate on which EPA based its Final Rule. 
See 79 Fed. Reg. 74,818, 74,877 (Dec. 16, 2014) (estimating capital costs of approximately 
$262 million). 

10. The Final Rule, published subsequently to completion of the work summarized in Paragraphs 
8 and 9, did not fully consider the impacts of other regulatory actions affecting the choice of 
S02 pollution control technologies for the Coleto Creek Plant. On November 3, 2015, EPA 
published a final rule titled "Effluent Limitations Guidelines and Standards for the Steam 
Electric Power Generating Point Source Category," 80 Fed. Reg. 67,838 (Nov. 3, 2015). 
This final rule issued under the authority of the federal Clean Water Act establishes stringent 
numerical limits on wastewater discharges from wet FGD scrubber systems based on use of 
chemical precipitation and biological treatment technologies. On April 17, 2015, EPA 

2 
24216246.2 
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published a final rule titled "Hazardous and Solid Waste Management System; Disposal of 
Coal Combustion Residuals From Electric Utilities," 80 Fed. Reg. 21,302 (Apr. 17, 2015). 
This final rule issued under the authority in subtitle D of the Resource Conservation and 
Recovery Act establishes technical requirements for landfills and surface impoundments that 
manage coal combustion residuals, including materials generated by wet FGD scrubber 
systems. 

11. These two rules have forced CCP to further evaluate available pollution control technologies 
that are available to meet the Final Rule and these other regulatory actions affecting the 
design, operation, and cost of pollution control technologies for the Coleto Creek Plant. CCP 
is incurring costs for this further evaluation, including procurement of outside consulting, 
that would not be necessary if the Final Rule were stayed by the court. CCP has so far 
incurred $4,000 in third-party engineering costs in conducting this further evaluation. 

12. I am advised that the merits of this appeal may not be decided until late 2017. However, 
CCP must begin planning and making investment commitments now to be in a position to 
meet the February 2021 compliance deadline. As a result, failure to grant a stay of the Final 
Rule pending its review by the courts would expose CCP to irreparable harm. 

13. In light of the other regulatory actions mentioned above, CCP and its third-party engineers 
completed a study after promulgation of the Final Rule, and have concluded that CCP would 
be required to design, procure, permit, construct, and operate a circulating dry scrubber 
("CDS") system at the Coleto Creek Plant to comply with the S02 emission limit in the Final 
Rule. The total capital cost of the CDS scrubber system is estimated to be in the range of 
$280 to 300 million in 2016 dollars, which, with escalation adjustments for when the work 
would be performed, corresponds to the range of $330 to 350 million in 2020 dollars. The 
estimated total capital cost is allocated as follows: 

• 18% for purchased equipment costs, including the CDS itself, a pebble lime system, 
induced draft fans, and a new pulse jet fabric filter; 

• 27% for direct installation costs, including engineering, demolition, sitework, 
foundations and concrete, buildings, and process and mechanical equipment; 

• 22% for indirect costs; and 
• 33% for contingencies, general and administrative costs, and fees. 

14. The planning, design, procurement, permitting, and construction of a CDS system is 
estimated to take 56 months, which is consistent with the 60 months EPA has stated is typical 
for scrubber installations. See 79 Fed. Reg. at 74,874. The Final Rule's compliance deadline 
is less than 60 months away, and CCP will have to commence the project immediately to 
ensure that it meets the deadline. By May 2016, CCP will have to have selected an owner's 
engineer, begun an open book procurement process, and issued specifications for the 
project's engineering, procurement, and construction program. By September 2016, the 
project will have to have entered the design phase, and by February 2017 the procurement 
phase will have to have begun in order to meet the compliance deadline. CCP estimates it 
will have to spend $2 to 3 million in planning and design costs prior to procurement and that 
it will incur nonrefundable costs of approximately 20% of the total equipment cost in the 
procurement phase. By Summer 2017, the project's main specifications will have been 

3 
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issued and major contract packages will have been awarded. Accordingly, by the end of 
2017 an estimated $12 to 14 million will have been expended and CCP will have entered into 
contracts for the construction of the project that will not be cancellable without substantial 
monetary penalty. 

15. Alternatively, CCP will make the decision in 2016 that it will not install the CDS scrubber 
system if as required to meet the Final Rule and therefore will not continue operations at the 
Coleto Creek Plant after February 4, 2021. Ceasing operations at the Coleto Creek Plant also 
will cause irreparable harm to CCP, CCP employees, local businesses, and local government 
in the region. Ceasing operations would result in the retirement of an asset of CCP with an 
appraised 2015 market value of $255 million. The Coleto Creek Plant employs 
approximately 80 operators and staff. CCP is also Goliad County's largest taxpayer. 
Cessation of CCP's operations would have a significant detrimental effect on economic 
activity in the region and would cost Goliad County and other local taxing authorities 
approximately $5 million in annual tax revenue. 

16. If CCP is successful in its rehearing or appeal, it will have unnecessarily expended an 
estimated $12 to 14 million planning designing and procuring equipment for a CDS scrubber 
system in attempting to comply with the Final Rule. Additionally, CCP will have entered 
into contracts for the construction of the CDS scrubber system that will not be cancellable 
without substantial monetary penalty. CCP will have no recourse against the EPA and would 
never be able to recoup these expenses. Accordingly, absent a temporary stay, the costs of 
efforts to comply with the Final Rule will be incurred by CCP regardless of whether the Final 
Rule is ultimately upheld. 

* * * 

I declare under penalty of perjury that the foregoing statements are true and correct based on my 
personal knowledge and information gathered and provided to me by CCP personnel. 

~D 
Executed this 1- day of March, 2016. 

4 
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Declaration of Randall Pierce,  
Business Manager/Financial Secretary,  

International Brotherhood of Electrical Workers Local Union 2337 
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Declaration of Charles O’Neal,  
President, Texas Association of African American  

Chambers of Commerce 
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DECLARATION OF CHARLES O’NEAL 
 

1. I am the President of the Texas Association of African American Chambers of 
Commerce (“TAAACC”), which is a statewide network of Texas’s 22 Black chambers of 
commerce.  I also currently serve as Vice Chairman of the board of the U.S. Black Chambers, 
Inc. (“USBC”).  I am providing this declaration in support of Luminant Generation Company 
LLC’s (“Luminant”) request to stay the Environmental Protection Agency’s (“EPA”) regional haze 
rule.  This declaration is based on my personal knowledge of and experience with the TAAACC 
and USBC. 

 
My Background 

 
2. As president of TAAACC, I am responsible for maintaining a statewide network 

among African American Chambers of Commerce that encourages uniformity and cooperation.  
My efforts help provide a strong economic base and improve the business conditions for all 
African American business enterprises throughout the state of Texas. 

3. Prior to my role as President of the TAAACC, I spent 18 years as President and 
Vice President of the Dallas Black Chamber of Commerce (“DBCC”).  As President, I was 
responsible for executing the mission of the nation’s oldest and largest African American 
chamber of commerce.  As Vice President, I was responsible for the Business Development and 
Economic Development programs.  I also served as the DBCC’s Main Street manager, working 
with community based organizations, realtors, utilities, insurance and financial institutions to 
coordinate plans for revitalizing Martin Luther King, Jr. Blvd.  

4. Since 2012, I have served as lead consultant for Strategique where I use my 
broad business and development experience to assist a wide spectrum of clients in 
understanding bottom-line issues associated with business formation.  I help businesses in their 
efforts to expand markets through tailored messages, develop sales/business development 
strategies, and interface with government agencies. 

5. Furthermore, I am member of the Sustainable Energy Advisory Board (“SEAB”), 
which is an advisory board to Luminant’s parent company, Energy Future Holdings Corp. 
(“EFH”).  SEAB provides external perspectives to EFH and is comprised of individuals with deep 
knowledge of the issues affecting the environment, customers, Texas economic development, 
and reliability/technology interests. 

 
Overview of the TAAACC 

 
6. The TAAACC is a non-profit organization that currently represents more than 

10,000 Black business chamber members throughout the state and is the voice for 200,000+ 
Black businesses across Texas.  The TAAACC promotes the development and enhancement of 
local African American chambers of commerce and supports business members that represent 
an array of industries.  As such, TAAACC interacts directly with the legislative, judicial, and 
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executive branches of government to influence public policy. Our goal is to continue being an 
informational and resourceful conduit to help our members thrive and prosper.  

7. The mission of the TAAACC is to (1) ensure that African American business 
owners receive a fair share of the economic prosperity of Texas, (2) serve as a catalyst for a 
better quality of life in African American communities throughout Texas, and (3) support policies 
that allow African Americans access to economic opportunities. 

8. Through my role at the TAAACC, I am aware of Luminant’s commitment to 
supplier diversity.  Luminant’s parent company has a policy that ensures that businesses owned 
by minorities and women, as well as small businesses, have equal opportunities to participate in 
the procurement process.  Qualified minority-and women-owned business are actively sought 
and assisted in their development. 

 
Texas’s Economy and the Need for Reliable Energy 

 
9. Texas has the second largest economy in the United States and currently 

accounts for over 9% of the total gross state product (“GSP”) of the country.  The Texas 
economy is growing, not just in total, but also relative to the rest of the county. Texas’s share of 
national GSP grew from 8.4% percent in 2010 to 9.5% percent in 2014.   

10. To continue this growth of new businesses in Texas, a reliable and cost-effective 
electricity supply must be readily available. Customers need assurances that power will be 
available at a moment’s notice, day or night.  Customers also need to know that power prices 
are realistic and competitive with power prices in other states.  A diverse portfolio of electricity 
resources driven by market-based investment decisions is important to deliver both benefits to 
business consumers.  Given these needs, cost-effective coal-fueled electricity is essential to 
Texas’s growing and thriving economy. 

11. Moreover, a reliable, cost-effective portfolio requires a diverse portfolio of energy 
sources.  Coal-fueled facilities are essential to this mix, as many renewable resources are highly 
variable.   

 
EPA’s Final Regional Haze Rule 

 
12. On January 5, 2016, EPA issued a final rule for Texas under the regional haze 

program of the Clean Air Act.  See 81 Fed. Reg. 296 (Jan. 5, 2016).  The regional haze program 
is not a health-based program; it is designed to address visual impairment in Class I areas 
(national parks, wilderness areas, etc).  Under the program, states must set goals that would 
improve visibility towards natural conditions in 10-year intervals.  In the final rule for Texas, EPA 
disapproved the goals established by Texas and set stringent SO2 emission limits that will 
require the installation of emission control equipment at a cost of nearly $2 billion.  The controls 
required by EPA would result in imperceptible visibility improvements at massive costs to 
selected utilities and their customers.   
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13. The emission limits established by the final regional haze rule can be met only by 
upgrading scrubbers or installing new scrubbers at the seven coal-fueled facilities in Texas that 
EPA is targeting. The units that are required to install new scrubbers include Luminant 
Generating Company’s Big Brown Units 1 & 2, and Monticello Units 1 & 2, Southwestern Public 
Service Company’s Tolk Units 171B & 172B, and Coleto Creek Power’s Coleto Creek Unit 1.  
The units that are required to upgrade current scrubbers include Luminant’s Sandow Unit 4, 
Martin Lake Units 1–3, and Monticello Unit 3, and NRG Texas’s Limestone Units 1 & 2.  The 
final rule also establishes a new emission limit for San Miguel Electric Cooperative, Inc.’s San 
Miguel Unit 1, but that emission limit does not require the installation of additional controls. 

14. Under the final rule, compliance is required by February 4, 2019, for units that 
must upgrade scrubbers and by February 4, 2021, for units that must install new scrubbers.  
Given these tight deadlines, the affected companies must take immediate action to timely install 
new controls or upgrade existing controls. 

 
Irreparable Harm to the Texas Business Community 

 
Economic growth is harmed by unstable energy markets 
 

15. The exorbitant cost of the pollution controls required by the final regional haze 
rule will result in an unstable energy market that is bad for business growth.  Reliability concerns 
are inevitable as some of the utilities affected by the regional haze rule will be required to 
shutdown certain units.  The Electric Reliability Council of Texas (“ERCOT”) has publically 
stated that “3,000 MW to 8,500 MW of coal-fired capacity in ERCOT can be considered to have 
a moderate to high risk of retirement—due primarily to the costs of EPA’s proposed 
requirements for the Regional Haze program.”1 

16. The reliability concerns caused by shutting down large coal-fueled units will 
discourage the development of new businesses in Texas, including African American 
businesses.  Industries and businesses need reliable, cost-effective energy options, and without 
large coal-fueled generation available, Texas would become a less attractive place to conduct 
business.  Decreased reliability and unit shutdowns will also harm local economic growth where 
these facilities are located.  Closing affected facilities will create a ripple effect through these 
local communities, including African American communities. 

 
Economic growth is harmed by EPA’s hostile regulatory environment 
 

17. EPA’s unprecedented rule for Texas creates a hostile regulatory environment 
that discourages economic growth.  EPA itself has stated that its rule for Texas is “without . . . 

                                                 
1 ERCOT, Impacts of Environmental Regulations in the ERCOT Region, at ii (Dec. 16, 2014), 

http://www.ercot.com/content/news/presentations/2014/Impacts%20of%20Environmental%20Regulations
%20in%20the%20ERCOT%20Region.pdf. 

     109

      Case: 16-60118      Document: 00513405270     Page: 112     Date Filed: 03/03/2016

http://www.ercot.com/content/news/presentations/2014/Impacts%20of%20Environmental%20Regulations%20in%20the%20ERCOT%20Region.pdf
http://www.ercot.com/content/news/presentations/2014/Impacts%20of%20Environmental%20Regulations%20in%20the%20ERCOT%20Region.pdf


 4  

prior precedent”2 and treats Texas and Oklahoma different than all other states.  Such an 
approach irreparably harms the Texas business community.  When fledgling businesses 
become aware of the lack of regulatory certainty in Texas due to EPA’s complete disregard for 
Texas’s own rulemaking efforts under the regional haze program, Texas all of the sudden 
becomes a much less attractive option for growing a new business.  Regulated industries need 
certainty, and EPA’s action here erodes confidence in Texas’s ability to fairly regulate a variety 
industries. 

18. The regulatory precedent established by EPA’s regional haze rule will create a 
lasting impact on the Texas African American business community.  The TAAACC will struggle 
to incentivize the growth of new African American businesses – along with all others – in Texas 
due to the possibility that they will be unfairly targeted in future regional haze actions that single 
out Texas businesses. 

 
Economic growth is harmed by EPA’s “stigma” of haze 
 

19. The unfounded stigma of “haze” that has been created by EPA paints Texas as 
an undesirable location for quality of life and recreation.  This hurts business growth.  
Employees want to live and work in areas where there is clean air and water.  They also are 
attracted to Texas due to recreational opportunities at Texas’s parks.  The Houston Chronicle 
erroneously reported in December 2015 that (1) “[h]aze pollution not only mars the public lands 
of the Lone Star State, but all the private lands in between;” (2) “[i]t harms our economy and 
tourism;” and (3) “the pollution that causes haze is associated with asthma and bronchitis.”3   

20. This stigma perpetuated by the Houston Chronicle is false and harms the efforts 
of the TAAACC to encourage the growth of businesses in the State of Texas.  The air at Big 
Bend and the Guadalupe Mountains is healthy to breathe and is continuing to improve.  The 
Commissioner of TCEQ, Toby Baker, wrote a letter to the editor of the Houston Chronicle in 
response, stating that “the editorial that compares visibility in Big Bend National Park to 
‘Chinese-style brown air,’ completely mischaracterizes air quality in Big Bend and borders on 
irresponsible fearmongering.”4  Mr. Baker added that “Texans reading your editorial could 
decide to avoid Big Bend due to the editorial’s claims of ‘dirty air’ and misplaced concerns about 
their health.”5   

21. These harms associated with “stigma” are real and will have a lasting impact on 
the TAAACC’s ability to foster the development of new African American businesses in the 
state. 

                                                 
2 Declaration of Sam Coleman, Nat’l Parks Conservation Ass’n v. McCarthy, No. 11-01548, at 5 

(D.D.C. 2014). 

3 The Big Haze, Houston Chronicle (Dec. 15, 2015). 

4 Friday letters: Big Bend, Planned Parenthood, Texans, Houston Chronicle (Dec. 24, 2015). 

5 Id. 
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 5  

I, Charles O’Neal, declare under penalty of perjury under the laws of the United States of 
America that the foregoing is true and correct.  Executed this 29th day of February, 2016. 
 

     
__________________________________________________ 

Charles O’Neal 
Texas Association of African American Chambers of Commerce 
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Declaration of Gregory P. Vandiver,  
Vice President, Peabody COALSALES, LLC 
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DECLARATION OF GREGORY P. VANDIVER

I, Gregory P. Vandiver, declare under penalty of perjury under the laws of the Unites

States of America that the following is true and correct to the best of my knowledge and belief.

1.	I am Vice President Sales & Marketing Powder River Basin of Peabody

COALSALES, LLC Energy ("Peabody"). I have been employed by Peabody or one of its

subsidiaries for more than 28 years. Peabody is incorporated under the laws of the State of

Delaware, and its principal place of business is in St. Louis, Missouri.

2.	I provide this declaration in support of Luminant's motion to stay the regional

haze rule issued by the United States Environmental Protection Agency ("EPA") on January 5,

2016. See 81 Fed. Reg. 296 (Jan. 5, 2016). This declaration is based on my personal knowledge

of the circumstances surrounding EPA's final regional haze rule and Peabody's relationship with

Luminant.

Peabody's Business

3.	Peabody is the world's largest private-sector coal company, the largest producer

of coal in the United States, and a publicly-traded company.

4.	Peabody has an estimated 6.3 billion tons of proven and probable coal reserves in

the United States. Peabody's annual United States coal production was approximately 185

million tons in 2013 and 190 million tons in 2014.

5.	Peabody's products fuel nearly 10% of America's electricity. In 2014, about 95%

of Peabody's total U.S. coal sales (by volume) went to more than 150 U.S. electricity generating

stations in approximately 30 states.

6.	Peabody owns interests in 16 active coal mining operations in the United States.

These mines are located in Arizona (Kayenta), Colorado (Twentymile), Illinois (Cottage Grove,
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Gateway North, Wildcat Hills), Indiana (Bear Run, Francisco, Somerville Central, Somerville

North, Somerville South, Wild Boar), New Mexico (El Segundo, Lee Ranch), and Wyoming

(Caballo, North Antelope Rochelle, Rawhide).

7.	Peabody supplies Powder River Basin ("PRB") coal to Luminant's Big Brown

and Monticello power plants. In 2015, Peabody delivered approximately 1.1 million tons of

PRB coal to Big Brown and 900,000 tons of PRB coal to Monticello. In 2016, Peabody

anticipates delivering approximately 1.3 million tons of PRB coal to Big Brown and 900,000

tons of PRB coal to Monticello.

8.	In addition to Peabody's mining operations, Peabody markets and brokers coal

from its operations and other coal producers, and trades coal and freight-related contracts

through trading and business offices in the United States and abroad. Peabody also owns an

interest in a 1,600 megawatt coal-fueled electricity generation plant in the United States.

9.	Peabody has made substantial investments in its business of providing coal as a

reliable and affordable fuel source to power plants throughout the country.

EPA's Regional Haze Rule for Texas

10.	EPA's final regional haze rule for Texas establishes new SO2 emission limits on

fifteen units at eight Texas coal-fueled power plants. These emissions limits can only be met by

either upgrading current scrubbers or installing new scrubbers.

11.	Based on the declaration of Robert Frenzel and other public reports, Luminant is

significantly impacted by the final rule. For Big Brown Units 1 & 2 and Monticello Units 1 & 2,

Luminant would be required to spend approximately $1 billion, as estimated by EPA, to install

new scrubbers to meet the new SO2 emission limits. The final rule also requires Luminant to

upgrade scrubbers at Sandow Unit 4, Monticello Unit 3, and Martin Lake Units 1-3. The

2
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emission limits associated with the new scrubbers at Big Brown and Monticello must be met by

February 4, 2021. The current fuel source for Big Brown and Monticello is a blend of locally

supplied Texas lignite and PRB coal supplied by Peabody.

12.	Based on the declaration of Robert Frenzel and other public reports, it is my

understanding that the costs associated with the installation of new scrubbers at Big Brown and

Monticello combined with depressed power prices in Texas will make those units uneconomical

to operate. In addition, various publically available sources confirm that the need to install new

scrubbers will challenge the economic viability of these units. The 10-Q Report issued by EFH

Corp. for the third quarter of 2015 stated that "new scrubbers at the Big Brown and Monticello

units necessary to achieve the emission limits required by the proposed [regional haze] FIP (if

those limits are even possible to attain) would likely challenge the long-term viability of those

units"1 In a 2014 assessment, ERCOT determined that "3,000 MW to 8,500 MW of coal-fired

capacity in ERCOT can be considered to have a moderate to high risk of retirement—due

primarily to the costs of EPA's proposed requirements for the Regional Haze program."2

13.	If Luminant is forced to cease operations at Big Brown and Monticello in order to

comply with the regional haze rule, based on the declaration of Robert Frenzel and other public

reports, Luminant will not be able to reverse the plant closures. These closures will cause

Peabody to stop delivery of PRB coal to Big Brown and Monticello.

1	Form 10-Q, Energy Future Holdings Corp. (Nov. 3, 2015) (emphasis added).

2	ERCOT, Impacts of Environmental Regulations in the ERCOT Region, at ii (Dec. 16, 2014),
http://www.ercot.com/content/news/presentations/2014/Impacts%20oiyo20Environmental%20Re
&ulations%20in%20the%20ERCOT%20Region.pdf.

3
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The Regional Haze Rule Will Cause Irreparable Financial Harm to Peabody

14.	Luminant currently purchases $15-30 million per year of PRB coal from Peabody

for use at Big Brown and Monticello. In 2015, Peabody delivered approximately 2.0 million

tons of PRB coal to Big Brown and Monticello. Peabody received approximately $20 million

from the delivery of this coal in 2015. Peabody anticipates in excess of $25 million in revenue

from PRB coal deliveries to Luminant in 2016.

15.	With the projected closure of these two facilities due to the regional haze rule,

Peabody stands to lose all of the revenue generated from these sales. A loss of such a high

volume of coal would irreparably harm Peabody. It would cost Peabody lost revenues and

profits. With EPA's current regulatory scheme for coal-fueled generation, it will be extremely

difficult, and perhaps not possible, to find another buyer for the PRB coal that is currently

supplied to Luminant.

16.	If EPA's regional haze rule is not stayed, Peabody will be unable to recover the

lost profits and revenues associated with the closure of Big Brown and Monticello.

Signature on following page

4
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Peabody COALSALES, LLC

5
     117

      Case: 16-60118      Document: 00513405270     Page: 120     Date Filed: 03/03/2016



    

Declaration of Brenda Shultz,  
Executive Director, Fairfield Chamber of Commerce 
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Declaration of Andrew J. Carstens,  
Vice President, Sargent & Lundy LLC 
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DECLARATION OF ANDREW J. CARSTENS 

 

I, Andrew J. Carstens, hereby state as follows: 

 

1. I am a Vice President with Sargent & Lundy, L.L.C. (S&L) where I am involved in all aspects of 

environmental regulatory compliance at power plants including the retrofit of air pollution control 

system technologies at existing power plants.  In this capacity, I am knowledgeable about the 

Environmental Protection Agency’s (EPA) Regional Haze Regulations and Flue Gas Desulfurization (FGD) 

equipment design, performance, and costs.  I am making this declaration in support of Petitioners’ 

motion to stay EPA’s final regional haze rule for Texas and Oklahoma that was published on January 5, 

2016.  See 81 Fed. Reg. 296 (Jan. 5, 2016).  I am over the age of twenty‐one, am of sound mind, and am 

competent to testify.  The statements contained herein are based on my personal knowledge and are 

true and correct to the best of my knowledge and belief. 

2. S&L prepared a report for Luminant Generation Company LLC (Luminant) that analyzed certain 

aspects of the rule as it was proposed in December 2014, and I was substantially involved in preparing 

that report, which was submitted to EPA with Luminant’s comments.  See Sargent & Lundy, Review of 

EPA’s Cost Analysis for Proposed Action on Texas Regional Haze State Implementation Plan and 

Proposed Federal Implementation Plan, Report Number SL012741 (April 20, 2015).  Although that report 

was prepared based on EPA’s proposed rule, EPA made no substantive changes in the final rule, and 

thus the conclusions in that report remain accurate and inform my declaration.  

3. EPA estimates that the final rule will require Luminant to spend approximately $1.02 billion  in 

capital  expenditures  to  install  new  equipment  to  reduce  sulfur  dioxide  (SO2)  emission  (called 

“scrubbers” or “FGD systems”) at four units (Big Brown Units 1 & 2 and Monticello Units 1 & 2).1   The 

purposes of my declaration are: 1) to explain how EPA likely underestimated the costs for the new FGDs 

required at Luminant’s Big Brown and Monticello Plants by misusing cost equations that S&L developed; 

and 2) to show that, even accepting EPA’s understated costs, if the final rule is not stayed pending court 

review, in order to meet EPA’s deadlines, Luminant would be required to spend hundreds of millions of 

                                                            
1 79 Fed. Reg. 74,818, 74,877 (Dec. 16, 2014).    This does not include the tens of millions of dollars in 
annual operating costs for the new FGD systems, nor does it include the cost of upgrading existing FGD 
systems at other Luminant units that EPA is also requiring.   
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dollars in the next 12‐24 months to begin the necessary work required by the rule.   The following table 

summarizes these immediate costs to Luminant: 

Time Duration After Project 
Initiation 

Minimum Cost Incurred 

After Month 6  $1,500,000 

After Month 12  $65,000,000 

After Month 18  $215,000,000 

After Month 24  $440,000,000 

Because of the flawed cost methodology employed by EPA, we believe that Luminant will  incur higher 

costs than those  indicated  in the table above.   Were the rule  later determined to be  invalid, Luminant 

would not be able to recover these costs from its contractors and vendors and would incur even greater 

losses in the form of cancellation charges. 

EXPERIENCE AND CREDENTIALS 

4. S&L is a full service engineering consulting firm providing expertise in all areas of power plant 

engineering and design.  S&L has considerable experience with the federal and state environmental 

regulations affecting power plant operations, as well as the specification, evaluation, selection, and 

implementation of emission control technologies for both gas‐ and coal‐fueled utility power facilities, 

including extensive experience with various FGD technologies.  For example, since 2000, S&L has 

provided, or is currently providing, engineering services for the implementation of over 40 wet FGD 

projects, 30 dry FGD projects, and 25 dry sorbent injection (DSI) projects, all of which are technologies 

that were analyzed as part of EPA’s Federal Implementation Plan (FIP) for the State of Texas in the final 

rule. 

5. I am a licensed professional engineer in the State of Illinois, and I have worked with process 

technologies for more than 18 years.  I have a Bachelor of Science in Chemical Engineering from the 

Georgia Institute of Technology.  I have been employed with S&L for eight years and have held the 

position of Vice President for one year.   
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6. Since working with S&L, I have participated in projects to remove SO2 and other acid gases for 

18 power plants, including wet FGD projects at five units, dry FGD projects at six units, and DSI projects 

at seven units.  In addition, I am familiar with EPA’s Office of Air Quality Planning and Standards Control 

Cost Manual (Control Cost Manual) as I have participated in preparing costs based on the approach 

described in the Control Cost Manual for eight units. 

7. I  am  familiar  with  the  emission  limits,  emission  control  technology  requirements,  and 

compliance timeline in the FIP published by EPA in the Federal Register on January 5, 2016, and with the 

process  EPA  followed  to  develop  the  FIP.    In  addition,  I  am  familiar  with  the  IPM  cost  algorithms 

employed by EPA to evaluate the cost‐effectiveness of new scrubber retrofits on Luminant’s Big Brown 

Units 1 & 2 and Monticello Units 1 & 2 because S&L developed those equations. 

EPA’s Rule Underestimates the Costs to Luminant 

8. In EPA’s Reasonable Progress guidance document for the Regional Haze Rule, EPA states that in 

order to maintain and  improve consistency, cost estimates should, wherever possible, be based on the 

Control Cost Manual.2   In its final rule for Texas, EPA claims that it “relied on the methods and principles 

contained within  the  Control  Cost Manual”  to  estimate  costs  for  the  additional  control  technologies 

required.3 

9. However, in actually calculating the costs to Luminant, EPA did not use the Control Cost Manual, 

but rather order‐of‐magnitude estimates from IPM cost algorithms.   As discussed below, the IPM cost 

equations are not consistent with study level estimates described in the Control Cost Manual, and thus 

likely understated the costs to Luminant. 

 

10. The cost estimating methodology described in the Control Cost Manual is designed to provide 

“study level” cost estimates, which the manual states are “nominally accurate to within +30%,”4 and are 

“acceptable for regulatory development.”5 In addition to study level cost estimates, the Control Cost 

Manual  refers to a definition of order‐of‐magnitude estimates as, “a rule‐of‐thumb procedure applied 

                                                            
2 See “Guidance for Setting Reasonable Progress Goals Under the Regional Haze Program,” U.S. EPA June 
1, 2007, pg 5‐2. 
3 81 Fed. Reg. 296, 321 (Jan. 5, 2016). See also Technical Support Document for the Cost of Controls 
Calculations for the Texas Regional Haze Federal Implementation Plan, “Cost TSD”, Section 2, page 2. 
4 Control Cost Manual, page 2‐3. 
5 Id., at page 2‐4. 
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only to repetitive types of plant installations for which there exists good cost history” 6 and states that 

order‐of‐magnitude estimates have error bounds that are greater than + 30% and are “too imprecise to 

be of much value.” 7  

11. The  cost  estimating  procedure  described  in  the  Control  Cost Manual  to  obtain  study  level 

estimates consists of five steps:  (1) obtaining the facility parameters and regulatory options for a given 

facility;  (2)  roughing  out  the  control  system  design;  (3)  sizing  the  control  system  components;  (4) 

estimating the cost of these individual components; and (5) estimating the costs (capital and annual) of 

the entire system.8  In addition, the Control Cost Manual lists a number of design parameters that “must 

be known”  to develop a study  level estimate  including:  location of  the source within  the plant, rough 

sketch of  the process  flow  sheet with  relative  locations of  the equipment  in  the  system, preliminary 

sizes of the system equipment, material specifications for the equipment, approximate sizes and types 

of  construction  of  any  buildings  required  to  house  the  control  system,  rough  estimates  of  utility 

requirements, preliminary flow sheet and specifications for ducts and piping, and approximate sizes of 

motors.9  Finally, the Control Cost Manual states that “the user will need an estimate of the labor hours 

required for engineering and drafting.” 10 

12. To evaluate the cost‐effectiveness of various SO2 reduction technologies, including DSI, dry FGD, 

and wet FGD, EPA did not follow the estimating procedure detailed in the Control Cost Manual.   Rather, 

EPA utilized cost algorithms in its IPM model to estimate control technology costs.  Cost algorithms in 

the IPM model were developed by S&L in 2013 based primarily on a statistical evaluation of cost data 

available from various industry publications, and do not take into consideration site‐specific cost issues. 

The primary purpose of the IPM cost modules is to provide generic order‐of‐magnitude costs for various 

air quality control technologies that can be applied to the electric power generating industry on a 

system‐wide basis, not on an individual unit basis. By necessity, the cost algorithms were designed to 

require minimal site‐specific information. The IPM cost equations can provide order‐of‐magnitude 

capital costs for FGD systems based only on six inputs: unit size, gross heat rate, fuel sulfur level, % SO2 

removal, fuel type, and a subjective retrofit factor.  The outputs from these equations represent the 

                                                            
6 Id., at page 2‐3. 
7 Id., at page 2‐4. 
8 Control Cost Manual, page 2‐23. 
9 Id., at page 2‐3. 
10 Id. 
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“average” costs associated with the “average” project scope for the subset of data utilized in preparing 

the equations and do not represent site‐specific costs associated with a single unit.   

13. Using the IPM cost equations to calculate capital costs fails to account for site‐specific factors 

that can significantly impact costs.  The IPM cost algorithms do not account for site‐specific constraints 

or variation in operating parameters such as flue gas volumes and temperatures.  The IPM cost 

algorithms do not address regional labor productivity, local workforce characteristics, local 

unemployment and labor availability, project complexity, local climate, and working conditions.  The 

IPM cost algorithms do not account for costs associated with regulatory actions that EPA has taken since 

S&L developed the equations, including the Steam Electric Effluent Limitations and Guidelines and the 

Coal Combustion Residuals Rule, both of which could have a substantial cost impact to the FGD retrofit 

costs because of additional wastewater treatment and byproduct disposal costs associated with these 

rules.  Indirect capital costs included in the IPM cost equations do not account for all project‐related 

indirect costs a facility would incur to install a retrofit control and do not include all indirect capital costs 

allowed by the Control Cost Manual such as project contingency.  The IPM cost equations do not 

account for additional costs of implementing multiple projects simultaneously.  By failing to account for 

these other costs, EPA likely understated the capital costs of installing new FGD systems at Luminant’s 

Big Brown and Monticello Plant. 

Luminant Would Incur Substantial Unrecoverable Near‐Term Costs if the Rule is Not Stayed 

14. Even accepting EPA’s cost estimates, Luminant would incur substantial costs in the coming 

months in order to comply with the deadlines in EPA’s final rule.  As EPA found in the rule, installing a 

single new FGD system typically takes up to five years (60 months),11 and that is consistent with S&L’s 

experience.  Because the rule’s new and more stringent emission limitations become effective on 

February 04, 2021, Luminant will need to initiate the wet FGD projects immediately to ensure all four 

units can achieve of the new requirements.  The timeline for Luminant is even tighter than typically is 

the case because Luminant must install new systems on four units within this time period and 

coordinate the work and outages.   

15. Major air quality control retrofit projects such as these consist of three main phases: 1) 

preliminary engineering; 2) detailed design; and 3) construction. During the preliminary engineering 

                                                            
11 79 Fed. Reg. at 74,874 ; 81 Fed. Reg. at 305. 
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phase, Luminant will need to work with an engineer to develop detailed specification requirements for 

the engineering, procurement, and construction of the FGD systems.  Contractors will need at least 

three months to develop proposals, and then several weeks will be required to evaluate the proposals 

and award the contract.  The preliminary engineering phase is typically between 6 to 12 months in 

duration, but we believe that an aggressive 6 month timeframe should be utilized to ensure all four FGD 

systems achieve compliance before the compliance date while allowing sufficient float in the 

contractor’s schedule to design, supply, and construct complete wet FGD systems for all four units 

concurrently.  After award, the FGD contractor will proceed with the detailed engineering phase, during 

which every component required for a complete and operable FGD system will be designed and 

fabricated. 
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16. During the construction phase, the engineered components will be delivered to site and the FGD 

contractor will erect them and integrate them into the existing plants.  A tie‐in outage must be taken to 

shut the units down so that physical connections to existing systems can be made.  Because Luminant 

would not take simultaneous outages at all four units, in order to ensure sufficient available generation 

is available, the construction phase will need to be staggered by approximately one year across all four 

units.  Once constructed, equipment startup and commissioning will occur, followed by operational 

tuning and performance optimization before performance testing is conducted to confirm compliance 

with emission targets.  The FGD contractor will need a total of approximately three years to complete 

engineering and construction of one unit, followed by up to six months of commissioning, startup, 

performance optimization, and performance testing.  The following project schedule reflects the phases 

and durations described above and is representative of the schedule Luminant would need to adhere to 

in order to meet the compliance date of February 4, 2021 for all four units. 
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17. Even accepting EPA’s cost estimates, Luminant would incur substantial costs to begin 

implementation of wet FGD systems at Big Brown and Monticello.  The following graph represents the 

cumulative payments, or cash flow, during the three project phases for all four wet FGD projects based 

on S&L’s experience and the above schedule.  This graph shows the minimum amount that Luminant 

would need to invest after 6, 12, 18, and 24 months starting from the effective date of the FIP.  Since 

these costs are based on those that EPA assumed in developing the FIP, Luminant will likely incur costs 

greater than what are indicated.  
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18. Furthermore, if it is later determined that Luminant is not required to install FGD systems on 

these units, then cancellation charges would be incurred as part of the FGD contract. The following 

figure shows the cash‐flow (red) overlaid with cancellation charges (green) that are likely to occur based 

on S&L’s experience and the schedule provided above.  Similar to the previous graph, this graph shows 

the minimum cancellation charges that would apply to Luminant after 6, 12, 18, and 24 months starting 

from the effective date of the FIP.  Since these costs are based upon those EPA assumed in developing 

the FIP, they are likely lower than the cancellation charges that would actually apply to Luminant.  
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Declaration of Robert Paine,  
Technical Director, AECOM 
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DECLARATION OF ROBERT PAINE 

1. I am a Technical Director in the field of Air Quality Modeling at AECOM in Chelmsford, 

Massachusetts. I previously submitted a report in support of Luminant Generation Company 

LLC’s (“Luminant”) and Coleto Creek Power, L.P.’s (“CCP”) comments on the proposed 

regional haze rule for Texas issued by the U.S. Environmental Protection Agency (“EPA”) in 

December 2014, and I make this declaration in support of Petitioners’ motion to stay the final 

regional haze rule for Texas issued by EPA on January 5, 2016.  See Approval and Promulgation 

of Implementation Plans; Texas and Oklahoma; Regional Haze State Implementation Plans; 

Interstate Visibility Transport State Implementation Plan To Address Pollution Affecting 

Visibility and Regional Haze; Federal Implementation Plan for Regional Haze, 81 Fed. Reg. 296 

(Jan. 5, 2016) (“Final Rule”). This declaration is based on my personal knowledge and opinions 

which I am qualified to provide based on my education, training, and extensive experience in 

meteorology and air quality modeling. 

My Background 

2. I am a national expert on air quality modeling and have been employed continuously 

since January 1975 for AECOM and its legacy companies (ENSR, ERT).  Prior to my 

employment, I received a Bachelor of Science degree in the field of Atmospheric Science from 

the State University of New York at Albany in 1973 and a Master of Science degree in 

Meteorology from the Massachusetts Institute of Technology in 1975.   

3. I am a member of professional organizations, including the American Meteorological 

Society (“AMS”) and the Air & Waste Management Association (“A&WMA”).   In conjunction 

with these organizations, I have received certification from the AMS as a Certified Consulting 

Meteorologist (#336) and from the Institute of Professional Environmental Practice (“IPEP”) as a 
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Qualified Environmental Professional (#02950007).   For the AMS, I served as chair of the 

Committee on Meteorological Aspects of Air Pollution from 1996 to 1998.  I also served as an 

officer of the A&WMA’s Meteorology Committee from 1994 through 2003.   

4. On behalf of the EPA and the AMS, I served on the AMS/EPA Regulatory Model 

Improvement Committee (“AERMIC”) between 1991 and 2005 in order to assist in the design, 

coding, evaluation, and promulgation of the AERMOD model, which is EPA’s current preferred 

model for short-range applications.  AERMOD was promulgated as a preferred model by EPA in 

November 2005.  See 70 Fed. Reg. 68,218 (Nov. 9, 2005). 

Summary of My Analysis and Conclusions Regarding the Final Rule 
 

5. In support of Luminant’s and CCP’s comments on EPA’s proposed regional haze rule for 

Texas, I submitted reports titled Analysis of the U.S. EPA’s Proposed Rule on the Texas and 

Oklahoma Regional Haze State Implementation Plans.  EPA’s analysis for the final rule did not 

change substantively from the proposed rule, and therefore, my conclusions in my prior reports 

on the proposed rule remain valid. 

6. Based on my review and analysis of EPA’s Final Rule, I have reached the following 

conclusions, which are discussed in more detail below: 

(A) The reasonable progress goals (“RPGs”) established by EPA in the Final 
Rule have already been met as of the year 2014 (4 years ahead of the 2018 
deadline), even without the emissions limits EPA is requiring and not 
including the effects of additional emission reductions expected beyond 
2014, and thus the new limits are completely unnecessary. 

(B) Reductions in emissions of SO2 from sources in Texas that have occurred 
since the Regional Haze Rule baseline period (not part of those required 
by the Final Rule) have resulted in visibility improvements that already 
meet EPA’s goals. 

(C) International emissions are a more significant cause of visibility 
impairment at Texas’s Class I areas. 
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(D) The visibility improvements modeled by EPA based on the emission 
reductions required by the Final Rule would be imperceptible to the 
human eye and would not improve visibility in any noticeable way. 

Overview of the Final Regional Haze Rule 

7. EPA’s Final Rule disapproves certain portions of Texas’ and Oklahoma’s Regional Haze 

State Implementation Plans (“SIP”) for the first regional haze planning period (2008- 2018) and 

imposes a Federal Implementation Plan (“FIP”) for both states.  See 81 Fed. Reg. 296 (Jan. 5, 

2016).  The basis for the Final Rule is that EPA believes the rate of visibility improvement 

established by Texas and Oklahoma at three Class I areas is not fast enough.  Id. at 299, 302.  

The three Class I areas are the Guadalupe Mountains National Park (“GUMO”) and Big Bend 

National Park (“BIBE”) in Texas, and Wichita Mountains National Wildlife Refuge (“WIMO”) 

in Oklahoma.  EPA’s Final Rule models imperceptible improvements in visibility at these areas 

based on SO2 emission limits at fifteen Texas electric generating units (“EGUs”) at eight 

facilities.  These emission limits would be met by installing new scrubbers or upgrading existing 

scrubbers at a total cost of approximately $2 billion in EPA’s estimation. 

8. Pursuant to EPA’s regional haze regulations, Texas and Oklahoma each established a 

“uniform rate of progress” (“URP”) for each Class I area within their borders in their regional 

haze SIPs. The URP is the rate of visibility improvement (expressed in deciviews) needed to 

attain natural visibility conditions by 2064.  A deciview is “an atmospheric haze index that 

expresses changes in visibility” and “is like the decibel scale for sound” because it “represents a 

common change in perception.” 64 Fed. Reg. at 35,725.  As explained by EPA, “each deciview 

change is an equal incremental change in visibility perceived by the human eye. Most people can 

detect a change in visibility at one deciview.”  77 Fed. Reg. at 30,250.  Visibility conditions and 

the URP are generally measured and reported based on conditions on the “20% worst days”—
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i.e., the average conditions for the 20% of monitored days in a calendar year with the highest 

amount of visibility impairment. 

9. For purposes of the first regional haze planning period (2008-2018), the relevant URP is 

the amount of improvement needed by 2018 to be on track to attain the final goal by 2064.  As 

permitted by EPA’s regulations, Texas and Oklahoma both concluded that it was not reasonable 

to attain the URP in their Class I areas by 2018, and thus both states developed reasonable 

progress goals (“RPGs”) that provide for a more gradual rate of improvement on the 20% worst 

days than the URP.  While EPA agrees with the states that it is not reasonable to attain the URP 

in their respective Class I areas by 2018, EPA disapproved the states’ RPGs in its Final Rule, 

making minor adjustments that require a slightly less gradual rate of improvement.  Yet, EPA 

claims these minor adjustments require dramatic reductions in SO2 emissions, which my analysis 

demonstrates is not the case. 

10. In the Final Rule, EPA disapproved the RPGs established by the states for all three Class 

I areas and replaced them with EPA-calculated RPGs.  81 Fed. Reg. at 306–307.  EPA calculated 

the new RPGs based on modeled reductions in SO2 emissions from seven EGUs on which it 

would impose emission limits in 2019.  These RPGs do not include the installation of new 

scrubbers required by the Final Rule for seven additional EGUs, which EPA concludes cannot be 

completed and operational until 2021. Table 1 shows EPA’s final RPGs for the three Class I 

areas, as well as the difference between the state’s RPG and EPA’s RPG.  Since these differences 

are a small percentage of a deciview, they are imperceptible to the human eye. 
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Table 1:  State-Established RPGs Versus EPA’s RPGs for Three Class I Areas 
(20% Worst Days) 

 

Class I Area State Established 
RPG (2018) 

EPA Established 
RPG (2018) 

Difference Between 
State RPG and EPA 

RPG 

Big Bend 16.60 dv 16.57 dv 0.03 dv 

Guadalupe 
Mountains 16.30 dv 16.26 dv 0.04 dv 

Wichita 
Mountains 21.47 dv 21.33 dv 0.14 dv 

 

11. As explained in my report for CCP, in prior instances, EPA has found a 0.2 deciview 

change to be insignificant.  Nevertheless, based on this fractional difference, EPA’s FIP imposes 

SO2 emission limits for fifteen Texas EGUs, at a cost of approximately $2 billion. Specifically, 

the FIP would require seven EGUs at four facilities to upgrade their existing scrubbers by 2019, 

and seven other EGUs to install new scrubbers by 2021.  81 Fed. Reg. at 305.  The EGUs 

affected are Sandow 4 (1 unit); Martin Lake (3 units); Monticello (3 units); Limestone (2 units); 

Big Brown (2 units); Coleto Creek (1 unit), and Tolk (2 units).  Id.  The FIP also imposes SO2 

emission limits on San Miguel power plant without the need for the installation of new 

equipment.  Id. 

12. As shown in the map below, these facilities are hundreds of kilometers from the Class I 

areas of interest, and there are many facilities much closer that EPA did not consider. 
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Figure 1:  Map Showing Class I Areas and Texas Facilities Targeted by EPA 

 

A. EPA’s visibility goals for 2018 have already been met according to monitored 
data. 

 
13. EPA’s Final Rule sets new visibility goals for 2018 for three Class I areas, based on air 

quality modeling of a portion of the emission reductions required by the Final Rule.  But no 

reductions are necessary to meet the 2018 goals that EPA asserts are reasonable.  Modeling is not 

necessary when actual visibility measurement data are available that indicate that the 2018 goals 
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have already been met.  Actual visibility conditions are monitored by a national network of 

monitors known as the Interagency Monitoring of Protected Visual Environments (“IMPROVE”) 

network. Visibility monitoring data from this network show faster progress toward the URP and 

RPG goals than EPA assumes in the Final Rule.  In fact, the 5-year average (2010-2014) of 

available monitoring data from IMPROVE monitors located at these three Class I areas (as called 

for by EPA regulations1) demonstrates that all three are meeting the RPGs that EPA established 

in the Final Rule without any further emission controls. As Table 2 shows, current five-year 

average monitor data for the three Class I areas of interest demonstrate that all three areas 

already meet the RPG four years ahead of EPA’s schedule. 

Table 2:  IMPROVE Monitor Data Versus EPA’s RPGs for Three Class I Areas (20% 
Worst Days) 

Class I Area 

5-year Average 
Measurements (20% 

worst days) 

EPA Final RPG 
(2018) (20% worst 

days) 

Amount by which 
Current Visibility 

Conditions are 
Better than EPA’s 

Goals Current Observations Scrubber Upgrades 
Big Bend 16.53 dv 16.57 dv 0.04 dv 

Guadalupe 
Mountains 

15.57 dv 16.26 dv 0.69 dv 

Wichita Mountains 21.27 dv 21.33 dv 0.06 dv 

 

14. EPA even acknowledges in the Final Rule “that recent monitoring data from IMPROVE 

monitors indicate that the more recent five-year average measurements of visibility extinction at 

Texas and Oklahoma Class I areas on the 20% worst days . . . are lower (i.e., indicate better 

visibility conditions) than the numerical reasonable progress goals we are establishing for these 

Class I areas.” 81 Fed. Reg. at 341.  EPA’s view that more emission reductions are needed is 

thus not grounded in actual data or fact. 

                                                 
1
 EPA’s regional haze regulations call for the use of five-year average data to assess reasonable progress.  See 40 

C.F.R. § 51.308(f)(1). 
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15. In my initial report on EPA’s proposed rule, I showed that all three Class I areas had 

already met EPA’s new 2018 goals by 2013 (five years ahead of schedule).  Data for 2014 are 

now available, and I have updated my analysis to reflect these new data.  (IMPROVE data for 

2015 will not be fully available until the fall of 2016, so I do not yet have access to annual 

visibility data beyond 2014.)  Again, all three Class I areas continue to monitor better visibility 

conditions than EPA’s goal for 2018, without the new requirements in the Final Rule.  Figures 2 

through 4 below illustrate the trend of IMPROVE data at the three Class I areas and show 

comparisons of annual observations on the 20% worst days from 2000-2014 (blue diamonds) to 

EPA’s RPG for each of the three Class I areas.  The blue cross is the five-year average of these 

data for the most recent five-year period for which full-year data are available (2010-2014).  The 

solid purple line shows the slope of reasonable progress from the 2000-2004 average baseline 

(first blue cross) to the 2018 RPG established by EPA (purple circle). The blue dashed line 

shows the path from the baseline to current observations and marks the observations if they 

remain constant to 2018.   
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Figure 2: Actual IMPROVE Observations at Wichita Mountains Compared to EPA RPG 

 

 
Figure 3: Actual IMPROVE Observations at Guadalupe Mountains Compared to EPA 

RPG 
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Figure 4: Actual IMPROVE Observations at Big Bend Compared to EPA RPG 

 

 

16. As these figures illustrate, it is evident that all three Class I areas already meet the 

respective RPGs that EPA has issued for 2018.  81 Fed. Reg. at 306-307.  Therefore, even if no 

further SO2 reductions in Texas are realized after 2014, through 2018, the measurements prove 

these RPGs have already been reached.  Moreover, as discussed in more detail below, this trend 

will only improve because additional SO2 reductions in Texas have already occurred in 2015, 

even though no additional emission control upgrades or installations beyond those in place 

through the year 2014 are required to meet the 2018 RPGs for this planning period.   

B. Visibility improvements are the result of SO2 reductions already achieved and 
implemented separate and apart from the regional haze FIP and are likely to 
continue. 

 
17. Significant reductions in SO2 emissions from Texas during the period since the baseline 

(2000-2004) have occurred, leading to the monitored improvements noted above.  For point 
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sources, these reductions are shown in Figure 5. TCEQ, 2015.2  TCEQ’s 2014 Five-Year 

Regional Haze State Implementation Plan progress report confirms these SO2 reductions and 

indicates a projection of further reductions of SO2 and NOX emissions (these pollutants 

constitute two haze-forming emissions) from point sources through 2018. TCEQ, 2014.3 

Figure 5: Texas SO2 Emission Trends 

 

18. EPA acknowledges in the Final Rule “that recent monitoring data from IMPROVE 

monitors indicate that the more recent five-year average measurements of visibility extinction at 

Texas and Oklahoma Class I areas on the 20% worst days contained in the progress report are 

lower (i.e., indicate better visibility conditions) than the numerical reasonable progress goals we 

are establishing for these Class I areas.”  81 Fed. Reg. at 341.  In the Proposed Rule, EPA 

attributed this improvement to “meteorological conditions, reduction in the impact of SO2 

emissions, and a reduction in the impacts from coarse material.”  79 Fed. Reg. at 74,843.  But, as 

discussed above, EPA does not take this information into account in establishing its revised goals 

and emission reductions for affected Texas sources in the Final Rule. 

                                                 
2 https://www.tceq.texas.gov/airquality/airsuccess/airSuccessEmissions 

3 https://www.tceq.texas.gov/assets/public/implementation/air/sip/haze/13012SIP_ado.pdf 
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19. EPA attempts to discount these clear improvements by stating that “3rd quarter SO2 

emissions are roughly constant from 2009-2014 and this period is typically when high sulfate 

impact days are observed.” Response to Comments at 784. As noted in further discussions 

below, there is no evidence that these two issues are linked.  In fact, my analysis of the daily 

measurements of IMPROVE monitors shows that the 3rd quarter (July – September) does not 

coincide with observations of the highest level of visibility impairment in the most recent 5 years 

(Figures 6-8).  Figures 6-8 illustrate total monthly IMPROVE measurements of aerosol 

extinction (i.e., visibility impairment) averaged by quarter and 5-year period for the 20% worst 

haze days.  As these figures show, generally, the 2nd quarter (April – June) has been the highest 

quarter.  For WIMO, the 3rd quarter was significant in earlier years, but the 2nd quarter has 

become the higher quarter in recent years. 

   

Figure 6: 5-Year Quarterly Average Aerosol Extinction at GUMO (20% Worst Days) 
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Figure 7: 5-Year Quarterly Average Aerosol Extinction at BIBE (20% Worst Days) 
 

 

Figure 8: 5-Year Quarterly Average Aerosol Extinction at WIMO (20% Worst Days) 
 

 

20. Further, SO2 emissions combined from the Luminant and CCP units in the Final Rule are 

decreasing substantially in the 2nd quarter (unrelated to the Final Rule), as shown in Figures 9 

and 10, respectively.  As discussed in more detail below, the 2nd quarter appears well correlated 
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with increased emissions from Mexico due to prescribed burns, not to higher emissions from 

Luminant or CPP units. 

Figure 9: SO2 Emissions from Luminant Units in the Final Rule 
 

 

Figure 10:  Emissions from CCP Unit in Final Rule 

 

21. EPA chooses to disregard these clear data based on its assertion that “examining the 

2011-2013 time period overstates the progress that can be expected over long term.”  81 Fed. 
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Reg. at 328.  EPA claims that monitoring data in 2011-2013 were abnormal because these years 

were “influenced by meteorology that has lower than normal transport of pollution from sources 

in Texas when compared to the base period on which projections are based (2000–2004) and to 

the 30-year meteorology analysis of transport to the three Class I areas (1984–2013).”  81 Fed. 

Reg. at 328.  EPA also claimed that 2014 meteorology was not representative because, 

“meteorology and pollution levels in 2014 indicated a higher frequency of cold fronts during the 

summer of 2014 that led to cleaner air from the arctic mixing with the air in the region and 

resulted in lower pollution build-up and transport of pollution.”  81 Fed. Reg. at 328. 

22. I have analyzed these new claims by EPA and conclude that they are contradicted by the 

actual meteorological data.  I asked my staff to perform a comparison of low level atmospheric 

wind patterns between the time periods of 2011-2013 and the 30-year period of 1984-2013 that 

provides strong evidence 2011-2013 was, in fact, quite similar to the 30-year period on both an 

annual and seasonal basis.  Figures 11 and 12 show average meteorological trends, known as 

climate composites, of vector winds that illustrate average pollutant transport patterns.  The 

arrows illustrate the wind direction while the colors provide wind speed.  From south to north, 

annual average trends for both periods (2011-2013 and 1984-2013) indicate wind directions from 

the southeast (northeast Mexico) turning in a clockwise motion to south-southwest (Texas) to 

southwest (Oklahoma).  As these figures illustrate, both time periods were nearly identical over 

northeast Mexico, Texas, and Oklahoma.  
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Figure 11: Annual Average Trends of Low Level Transport Patterns From 1984-2013 (left) 
to 2011-2013 (right)4 

 
 

Figure 12: Seasonal Average Trends (May – September) of Low Level Transport Patterns 
From 1984-2013 (left) to 2011-2013 (right) 

 

                                                 
4
 For this comparison, “low level” is defined as the 850-millbar (mb) pressure level (about 1500 meters above the 

ground at sea level) which is often used to determine wind flow just above the surface layer. See University of 
Illinois: ww2010.atmos.uiuc.edu/%28Gl%29/arch/cases/961109/data/upa/850.rxml, NOAA Earth System Research 
Laboratory (ESRL): www.esrl.noaa.gov/gmd/grad/westernarctic.html, Matsueda and Palmer, 2011: 
http://onlinelibrary.wiley.com/doi/10.1029/2010GL046618/full.  “Seasonal” is defined as the months of May to 
September, which coincide with the hottest time of year for Texas and the greatest demand for electricity.  These 
composites use NOAA National Centers for Environmental Prediction reanalysis data made available by NOAA 
ESRL.  This dataset, used extensively by meteorologists and climatologists, is based on a high resolution model that 
is reanalyzed to match actual weather observations. 
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23. Thus, EPA is clearly wrong that recent weather patterns are different than historical 

norms and cannot be used to evaluate haze conditions.  What is different, as discussed above, is 

that SO2 emissions from Texas sources are declining and visibility at the Class I areas is 

improving. 

C. International emissions are the primary contributors to impairment, which 
Texas cannot control 

 
24. My analysis also shows that international emissions, not emissions from Texas sources, 

are the primary contributors to haze conditions at these Class I areas.  Emissions from Mexico, 

both anthropogenic and natural, are among the largest contributors to visibility impairment 

experienced by these three Class I areas.  Modeling results from the Regional Planning 

Organization (RPO) Central Regional Air Planning Association (CENRAP), on which EPA 

based much of its modeling analysis, cites Mexico’s electric generating units (EGU) point source 

contributions to be far greater than Texas’ point source contributions. FIP TSD at A-29-A-30.  

This is shown in Figures 13 and 14 below.  These emissions are not subject to regulation by 

Texas or EPA and Texas sources should not be required to compensate for these emissions.  
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Figure 13: CENRAP CAMx Source Apportionment Modeling for BIBE (20% Worst Days) 

 

 
Figure 14: CENRAP CAMx Source Apportionment Modeling for GUMO (20% 

Worst Days) 
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25. A review of back trajectories (that is, determining the source path of visibility 

impairment) from BIBE and GUMO indicate that the source regions causing haze in those areas 

are very rarely from the area where most of the emission sources targeted by EPA are located.  

For BIBE, only 14 out of 69 (20%) trajectories cross paths with those facilities, while only 21 

out of 66 (32%) trajectories for GUMO can be traced near the facilities.  There are significant 

naturally-caused sources of haze such as windblown dust and wildfires, as well as emission 

sources in Mexico outside the control of Texas, that EPA refuses to account for (in adjusting the 

true natural conditions) in the Final Rule. 

26. In fact, the impacts from international emission are much higher than the impacts from 

the Texas EGUs targeted by EPA.  Figure 15 shows the back trajectories at BIBE from 2011-

2013 on the 20% worst days.  These trajectories indicate that emissions from Mexico, especially 

the Carbon I and Carbon II facilities on the Texas/Mexico border, are a root cause of BIBE haze 

conditions.  These plants are just 230 km southeast of BIBE, much closer than Luminant’s or 

CCP’s plants.  

     152

      Case: 16-60118      Document: 00513405270     Page: 155     Date Filed: 03/03/2016



   
 

 20  

Figure 15:  Back Trajectories for BIBE (20% Worst Days) (2011-2013) 
 

 

27. EPA dismisses these data by taking issue with use of the 2011-2013 time period.  But as 

discussed above, this period is in fact representative of historical conditions.  EPA also criticizes 

these back trajectories because it says the model should use an arrival height (that is, the height 

at which the haze is modeled as arriving at the Class I area) of 100 meters and not 500 meters.  

Response to Comments at 617.  However, a 500-meter arrival height is ideal because it is 

representative of the middle height of the air mass within the boundary layer where the top of the 

boundary layer is roughly 1000 to 2000 meters.  The nature of regional haze transport over 
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several hundred kilometers is such that any emissions would be well-mixed throughout the 

boundary layer rather than being confined to the 100-meter level.  I directed my staff to perform 

a sensitivity analysis for six days (the top three 20% worst haze days in 2011-2013 and three 

trajectories from eastern Texas) at GUMO and BIBE in which the trajectories used 100-meter 

heights and 500-meter heights.  Results from this sensitivity test indicate trajectories at 100 

meters and 500 meters did not vary significantly. 

28. Mexico and its southern neighboring countries have also contributed to these Class I 

areas’ haze conditions through the transport of wildfire smoke northward into Texas.  The 

National Climatic Data Center (NCDC) showed an enlightening map depicting the sheer number 

of wildfires that can occur on a given year recently.  NCDC compiled all detected wildfires from 

the NASA MODIS satellite instruments that occurred from January to October 2012.  Figure 16 

shows a map of these data, focused on the Class I area locations, where each point represents one 

wildfire. NCDC, 2013.5 Yellow and orange points show intense fires with larger burn areas 

while red areas show lower intensity fires usually related to prescribed burns.   

Figure 16: North American Wildfires Detected by the MODIS Satellite (2012) 

 

                                                 
5 www.ncdc.noaa.gov/sotc/fire/201213 
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29. The Mexican coastlines and the Yucatan Peninsula easily stand out as experiencing an 

extensive amount of wildfires.  This is largely due to agricultural burns that usually occur from 

March through May.   NASA, 2013.6  Note that this timing during the second quarter coincides 

with peak haze at the Class I areas, as noted above, because smoke from these fires is transported 

northward into the southern U.S., causing hazy conditions.  GUMO is significantly influenced by 

emissions from Mexico and by natural events such as windblown dust and fires as discussed in 

my previously submitted comments.  EPA fails to account for these significant contributions in 

its Final Rule. 

 
D. The amount of visibility improvement that EPA says will occur in this planning 

period is very small and cannot be perceived by the human eye. 
 
30. The differences between the RPGs developed by the states and the RPGs imposed by 

EPA’s FIP are imperceptible to the human eye.  As EPA acknowledges, “[m]ost people can 

detect a change in visibility at one deciview.”  77 Fed. Reg. 30,250.  EPA’s improvement for 

Texas for the first planning period is stated in the hundredths of a deciview: 0.03 deciview 

improvement at BIBE and 0.04 deciview improvement at GUMO.  And the modeled 

improvement at WIMO is only 0.14 deciview.  These modeled improvements will not be 

perceptible to visitors at these Class I areas.  

31. These alleged improvements are too small to be reliable modeling results.  In the Final 

Rule, EPA used the CAMx photochemical grid model to predict the visibility impacts to the 

three Class I areas from emissions at select Texas point sources, and also modeled visibility 

benefits from the SO2 emission controls it would impose on those sources.  CAMx has transport 

limitations and uncertainties, especially when the model attempts to represent the impacts of 

                                                 
6 www.nasa.gov/mission_pages/fires/main/world/20130503-mexico.html 
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pollutants at large distances from the sources.  Two CAMx evaluations were discussed in my 

previously submitted comments, the ETEX tracer study and the CAPTEX experiments. Walcek, 

2002;7 ENVIRON, 2012.8  These evaluations show the locations of CAMx predicted 

concentrations are subject to larger uncertainty the farther the simulated transport distance.  The 

ETEX study noted that an accumulation of errors in the wind speed and direction can result in 

large displacements of modeled emissions. Walcek, 2002. 

32. At the large distances that are involved for the Luminant and CCP plants for plume 

transport to the Class I areas at issue in this case, EPA’s studies indicate a factor-of-3 over-

prediction tendency for CAMx that EPA refuses to take into account in its estimates of visibility 

impacts and improvements associated with its mandated emission controls.  Thus, EPA’s 

modeled deciview improvement should be corrected for the factor-of-3 over-prediction, as 

detailed in my prior report.  This makes even more evident that EPA’s modeled improvements 

are miniscule and an unreliable basis for imposing the additional controls in the Final Rule. 

I, Robert Paine, declare under penalty of perjury under the laws of the United States of America 

that the foregoing is true and correct.  Executed this 29th day of February, 2016. 

 
 

____________________________ 
Robert Paine 
AECOM 

                                                 
7 Walcek, C. J. 2002: Lagrangian vs. Eulerian dispersion modeling: Effects of wind shear on pollution dispersion. 
12th Joint Conference on the Applications of Air Pollution Meteorology with the Air and Waste Management 
Association. https://ams.confex.com/ams/AFMAPUE/techprogram/paper_36690.htm 

8 ENVIRON, 2012: Documentation of the Evaluation of CALPUFF and Other Long Range Transport Models using 
Tracer Field Experiment Data. EPA Contract No: EP-D-07-102 Work Assignment No: 4-06. Feb. 2012. 
www.epa.gov/ttn/scram/reports/EPA-454_R-12-003.pdf 
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