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From: Jim Garrett
Sent: Thursday, April 14, 2011 6:16:19 PM
To: Bob Berry
Subject: FW: Environmental Compliance Study Proposal for Engineering Services
Response requested: No
Importance: Normal
Attachments: BREC Environment Compliance Study Proposal.pdf ;

___________________________________
Bob,
I thought you might want to review sargent and lundy's proposal. Todd and
will discuss tomorrow at 1000 if you wish to join.

My pda is not good for viewing pdf's but it appears their price is lower than
BMcD. I will review after game tonight and be prepared to discuss tomorrow
morning.

Jim

-----Original Message-----
From: TODD.M.HANSSEN@sargentlundy.com <TODD.M.HANSSEN@sargentlundy.com>
Sent: Thursday, April 14, 2011 5:05 PM
To: Jim Garrett <James.Garrett@bigrivers.com>
Subject: Environmental Compliance Study Proposal for Engineering Services

Jim,

I will call you to discuss in the morning. I am available after 8:45a tomorrow so please let me know when
you are available.

The attached proposal is our best estimate of the work involved so some of the items are a range
depending on the outcome of previous phases. Also, we have done some investigation using the USEPA
ICR database to determine what options are available to investigate as the study progresses. With this in
mind we have broken the study into separate costs in order for you to determine what extent of work
should be completed for the evaluation.

Please take a moment to review and we can discuss in the morning.

Thanks,

Todd Hanssen

mailto:/O=BIGRIVERSEXCHANGE/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=JAMES.GARRETT
mailto:Bob.Berry@bigrivers.com
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1.  INTRODUCTION  


Continued pressure from the U.S. EPA on fossil-fuel fired electric generating units to further 


reduce environmental impacts from flue gas emissions, once-through cooling systems and 


storage of coal combustion residues could result in a range of minor to extensive system 


modifications along with the requirement for additional control technologies, including the 


attendant capital and O&M costs, across the fleet for Big Rivers Electric Corporation.  


Specifically, the Clean Air Transport Rule (CATR) and the Utility boiler MACT rules, 


anticipated being final in the spring and fall of 2011 respectively, will probably require further 


reductions in NOx, mercury (Hg), and a host of hazardous air pollutants (HAPs) identified in the 


pending MACT rule. Furthermore, future changes in the requirement of both water discharges 


and solid waste/byproduct discharges from the plants may influence the compliance strategy for 


CATR and MACT.  Significant modifications to the ash handling systems and ash storage ponds 


will likely be required to comply with the Coal Combustion Residuals Rule. A key to a optimal 


cost compliance strategy will be the leveraging of the existing systems and controls at each of the 


stations including the SCRs at D.B. Wilson and HMP&L Station 2, and the wet FGDs and ESPs 


installed across the fleet. 


This proposal is for the engineering services that Sargent & LundyLLC (S&L) will provide to 


clearly define these regulatory requirements, identify candidate technologies that can contribute 


to a compliance strategy, develop the capital and O&M costs to apply these technologies, and 


screen the combinations of technologies to identify the most cost effective options for 


compliance. 
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2.  RELEVANT EXPERIENCE OF S&L  


S&L routinely assists our clients with this type of regulatory analysis and compliance strategy 


development.  Some of our most recent activity in this area has been for the following utilities: 


• Owensboro Municipal Utilities 


Multi-pollutant technology assessment for the Elmer Smith Generating Station (150, 
265 MW)  


 
• Nebraska Public Power Authority 


Multi-pollutant technology assessment and conceptual design for the 2 x 750 MW 
Gerald Gentleman Units 1 and 2 
 


• Associated Electric Cooperative Inc. 


Multi-pollutant technology assessment for the New Madrid (2 x 600 MW) and 
Thomas Hill (180, 330, 670 MW) stations 
 


• Otter Tail Power 


Multi-pollutant technology assessment, conceptual design and cost estimate for Big 
Stone Unit 1 (450 MW) 
 


• Dynegy West 


316b Study, technology assessment, conceptual design and cost estimate for Moss 
Landing Units 1&2 (1020 MW), Moss Landing Units 6&7 (1509 MW) and Morro 
Bay Units 3&4 (650 MW) 
 


• Midwest Generation EME, LLC 


CCR Study, conceptual design and cost estimate for Bottom Ash Handling and Ash 
Pond Modifications, Crawford Units 7&8, Fisk Unit 19, Homer City Units 1, 2. & 3, 
Joliet Units 6, 7 & 8, Powerton Units 5 & 6, Waukegan Units 7 & 8, Will County 
Units 3 & 4. 
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A detailed list of our experience in this type of multi-pollutant, multi-regulatory compliance 


strategy development is shown in Appendix A. 
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3.  SCOPE AND APPROACH TO WORK  


3.1 Background 
 


EPA and Congress are currently developing environmental regulations and legislation that will 
impact fossil-fuel fired power plants and the air pollution control equipment selection process.  
Future regulations are expected to require emissions reductions for pollutants including SO2, 
PM2.5, Hg, metallic HAPS, acid gases such as HCl, HF, dioxin/furans, non-dioxin HAPS, VOCs, 
and potentially CO2.  In addition, future regulatory initiatives will include more stringent 
requirements for solid waste disposal and wastewater discharge.   


The main objective of this study for Big Rivers Electric Corporation (BREC) is to perform a 
comprehensive compliance study addressing the NOx and SOx requirements of the proposed 
Clean Air Transport Rule (CATR), the mercury/HAP reduction requirements of the upcoming 
EGU MACT, SO2, NO2 and PM2.5 requirements of the proposed NAAQS revision, cooling water 
modifications to meet proposed CWA 316b requirements, and ash handling and pond 
modifications to meet the proposed CCR rule.  Included in this analysis is a review of the 
expected/potential regulatory outcomes for each rule, identify candidate technologies to meet the 
requirements, and perform screening evaluations, including a NPV analysis based on capital and 
O&M requirements of potential compliance solutions.  


3.2 Scope of Work 
Sargent & Lundy proposes to divide the scope of work into the following 3 phases: 


Phase I: Evaluate the impact of future environmental regulations and legislation including 
Clean Air Transport Rule (CATR), utility MACT, SO2 and PM2.5 NAAQS, Revised 
Effluent Guidelines, and CWA 316b, and Coal Combustion Residues (CCRs).  Review of 
available data and identification of additional data to support review of compliance 
strategies. 
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Phase II: Identification of new viable technologies and modifications to the existing 
systems to meet the new requirements. We envision enhancements to the existing SCR 
and wet FGD technologies including the mitigation of SO3 to better capitalize on these 
technologies’ inherent capabilities, especially regarding the minimization of total PM 
(filterable and condensable). Evaluation of the ESP to improve PM2.5 performance will be 
evaluated. New technology additions will also be considered, such as mercury control 
technologies and combustion control modification to reduce VOC emissions (with regard 
to the MACT requiring work-place combustion practices for HAP control).  S&L will 
advise BREC of any expected impacts that these candidate technology options may have 
on current solid waste and water discharge practices of the plant relative to pending 
regulations. Modifications to the ash handling systems and cooling water intakes will be 
identified. 


Phase III: Screening of technologies for Robert A. Reid Unit 1; Kenneth C. Coleman 
Units 1, 2 & 3; Robert D. Green Units 1 & 2, D.B. Wilson and Henderson Municipal 
Power and Light ("HMP&L") Station Two Units 1 & 2.  This evaluation will consider a 
financial analysis (NPV analysis based on capital and operating costs) as well as a 
performance analysis that will include any potential interactions/interferences between 
the various existing and candidate new technologies.  Also, we will compare any data 
provided for current capital plans with a high level condition assessment for the major 
plant components such as a boiler and turbine to determine any additional capital 
expenditures to maintain a consistent life expectancy between existing and new 
components.  An overall capital expenditure plan to support the environmental 
compliance plan will be developed. 


3.3 Execution of the Proposed Work 
The execution of the three phases of this work will be accomplished through completion of the 
following tasks: 


Phase I: Evaluate the impact of future environmental regulations and legislation.  


Task 1:  Regulatory / Legislative Review.  S&L will review pending and proposed 
federal regulatory initiatives including: (1) CATR, (2) Utility MACT, (3) SO2 and PM2.5 
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NAAQS, (4) Revised Effluent Guidelines, and (5) Disposal of Coal Combustion 
Residues (CCRs).  S&L will review the status of each initiative and provide a summary 
of requirements as they may affect BREC’s future compliance.  


Task 2: Draft Phase I Report. We will prepare a draft report of the regulatory review 
study and technology evaluation for review and comment by Big Rivers Electric 
Corporation that will then be incorporated into a final report.   


Task 3: Data Research.  S&L has initially reviewed available data from the ICR database 
and other sources for the BREC fleet (Appendix I) and identified additional data that is 
necessary to fully evaluate the existing technologies. S&L will review the available data 
with BREC to confirm its use in the evaluation. S&L will also work with BREC to 
determine if additional data is readily available for the evaluation. 


Based on the review of the data that will be used for the evaluation, S&L will identify a 
list of any further data that will need to be obtained through plant testing.  Plant testing 
can be accomplished either through BREC in-house personnel or through third party 
testing.  If BREC decides to utilize third-party testing, S&L will execute a process to 
develop a specification to bid, evaluate and award a contract to perform the necessary 
testing.  S&L will analyze the data collected to confirm it is sufficient for use and 
progress into Phase II of the scope of work. 


Phase II: Identification of viable technologies and/or process changes for systems to meet 
the new requirements  


Task 4: Evaluate the Impacts on existing Technology.  S&L will assess potential 


advantages, disadvantages, co-benefits, etc of existing technologies as well as potential 


upgrades to those technologies when considering the regulatory requirements.    


Task 5: New Technology Identification and Evaluation.  S&L will identify any new 


technologies which may be candidates to work together with the existing technologies or 


independent of them as possible compliance options for future regulations including: 


 







 


Proposal for Environmental 
Compliance Study 


April 14, 2011 
 


 
 


 3-4  
 


 
 


Phase III: Screening of technologies for Robert A. Reid, Kenneth C. Coleman, Robert D. 


Green, D.B. Wilson and HMP&L Station Two.   


Task 6:  This evaluation will consider capital and operating costs as well as potential 


interactions/interferences the various environmental control processes. S&L will develop 


order of magnitude capital and O&M costs for the modifications to existing technologies 


and for the new technologies, and for the combinations of technologies identified in 


Phase II.  Based on NPV analysis, low cost solutions will be identified.  Also, we will 


identify any additional capital expenditures to maintain a consistent life expectancy 


between existing major components and new components.   


Task 7: Overall Evaluation. We will prepare an environmental compliance plan that 


includes an overall capital expenditure plan for Big Rivers Electric Corporation to meet 


the regulations, including assumptions for future compliance. 


Task 8: Final Report.  S&L will issue a report incorporating the results of all three 


phases of the study. 
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4. PROPOSED PROJECT TEAM 


Sargent & Lundy is proposing a highly qualified team to execute this assignment. Establishing a 
cohesive broad-based project team with significant NOx, FGD, electrostatic precipitators, fabric 
filter, ID fan, and mercury control engineering and design experience is crucial to the success of 
the compliance study.  Sargent & Lundy is proposing a project team with significant breadth, 
depth, and experience.  This team has worked well together on multiple projects over many 
years.    


 


Position  Nominee  


Project Director  Todd Hanssen  


Project Manager  Adam Landry 


Regulatory Analyst Ken Snell 


Environmental Lead  Paul Farber 


SO2/FGD Specialist  Willard Boward/Steve Katzberger 


NOx/SCR Specialist  Raj Gaikwad/Andy Carstens  


Particulate Specialist  Dave Sloat  


Hg Specialist  Paul Farber/Raj Gaikwad  
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The following Appendices are included to illustrate S&L’s experience with emission controls on 
coal-fired boilers: 


Appendix A Multi-Pollutant Strategic Planning Experience  


Appendix B FGD Experience  


Appendix C FGD Upgrade Experience 


Appendix D SCR/NOx Experience  


Appendix E Particulate Experience  


Appendix F Hg Control Experience  


Appendix G 316b Study Experience 
 
Appendix H Initial Operating and ICR Data 
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5.  STUDY COST AND SCHEDULE 


The price and schedule for the work has been grouped based on the tasks outlined below: 


 
Activity Cost Schedule Duration Notes 


Tasks 1&2 $40,000 1 to 1.5 months  
Task 3 $24,000 - $42,000 1 to 2 months Final scope depends on 


available data 
Tasks 4&5 $55,000 1.5 to 2 months  
Tasks 6&7 $28,000 1 to 1.5 months  


Task 8 $7,500 - $14,000 Up to 1 month Final scope of report based on 
authorized tasks 
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S&L MultiS&L Multi--Pollutant Strategic Planning ExperiencePollutant Strategic Planning Experience
Page 1 of 2Page 1 of 2


Utility Units NOx SO2 Hg CO2 


Ameren (AEG/AERG) System-wide        


Ameren (UE) System-wide        


Austin Energy System-wide      


Associated Electric Coop Inc. System-wide       


Cleco System -wide         


Cinergy/Duke System-wide        


Confidential Client System-wide        


Consumers Energy System-wide       


CPS Energy System-wide       


Dairyland System-wide        


Dynegy System-wide        


Electric Energy, Inc. System-wide        


Indianapolis Power & Light System-wide       


Lansing Board of Water and Power System-wide        


LG&E (EON) System-wide   SO3   


MidAmerican Energy System-wide        


Missouri Public Service (Aquila, Inc.) System-wide      
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S&L MultiS&L Multi--Pollutant Strategic Planning ExperiencePollutant Strategic Planning Experience
Page 2 of 2Page 2 of 2


Utility Units NOx SO2 Hg CO2 


Montana-Dakota Utilities Heskett, Lewis & Clark        


NPPD Gerald Gentleman        


Oklahoma Gas & Electric System-wide      


Owensboro Municipal Utilities System-wide       


Otter Tail Power Big Stone 1        


PGE NEG Salem Harbor        


PSEG Fossil Mercer, Hudson        


Reliant / Texas Genco System-wide       


Salt River Project Coronado 1,2        


San Miguel San Miguel      


Texas Genco (formerly Reliant) System-wide      


TVA (FGD Only) 5 Stations (12 units)      


TXU System-wide        


Western Kentucky System-wide      


We Energies System-wide      


Wisconsin Public Service System-wide      


NRG System-wide      


Total :  34 Utilities     
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Wet FGD Design ProjectsWet FGD Design Projects
(2000 to Present)   (2000 to Present)    


1 of 2 1 of 2 


2010981300Amos 3
201198673Cardinal 3


200898800Amos 1AEP
200998800Amos 2


200897315Winyah 2


200897315Winyah 1Santee Cooper
200897530Cayuga 2


200897530Cayuga 1
200797550Miami Fort 8
200797550Miami Fort 7
200797668Gibson 3
200797668Gibson 2
200797668Gibson 1Duke Energy


OperationEfficiency (%)MWStation – UnitOwner


Continued on Next Page
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201197410Coronado 2


201297410Coronado 1Salt River


201097340Leland Olds 2


201097340Leland Olds 1Basin Electric


200899550Sioux 2


200899550Sioux 1


200999500Coffeen 2


200999500Coffeen 1


200899400Duck Creek 1Ameren


OperationEfficiency (%)MWStation – UnitOwner


Wet FGD Design ProjectsWet FGD Design Projects
(2000 to Present)     (2000 to Present)     


2 of 22 of 2


TOTAL 22 Units 12,500 MW
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201197200Dickerson 2


201197200Dickerson 1


201097365Chalk Point 2


201197200Dickerson 3


201097365Chalk Point 1


200997625Morgantown 2


200997625Morgantown 1Mirant
201297220Naughton 2


201297160Naughton 1


200697500Huntington 2


200097700Centralia 2


200097700Centralia 1Pacificorp
200097450Big Bend 2


200097450Big Bend 1Tampa Electric
OperationEfficiency (%)MWStation – UnitOwner


Wet FGD OwnerWet FGD Owner’’s Engineer Projectss Engineer Projects
(2000 to Present)(2000 to Present)


1 of 21 of 2


Continued on Next Page
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201399458Indian River 4


201399175Indian River 3NRG


On Hold97680Homer City 2 


201497700LaCygne 2


On Hold97680Homer City 1 MidWestGen


201397850LaCygne 1KCPL


201090240Ventanas 2AES
OperationEfficiency (%)MWStation – UnitOwner


Wet FGD OwnerWet FGD Owner’’s Engineer Projectss Engineer Projects
(2000 to Present)   (2000 to Present)   


2 of 2 2 of 2 


TOTAL 21 Units 9,600 MW
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Selected FGD Conceptual Design and  Selected FGD Conceptual Design and  
Engineering Studies Engineering Studies 


(2000 to Present)(2000 to Present)
1 of 21 of 2


1200Fayette 1-2LCRA
471Harding Street 7IPL


1234Newton 1-2


364Edwards 3


1153Joppa 1-6Ameren
326Armstrong 1-2Allegheny


894Deely 1-2CPS
1640Monroe 1-2Detroit Edison


2000Marshall 1-4


2200Belews Creek 1-2


1155Allen 1-5Duke


830Conesville 4


1300Mountaineer 1


1600Mitchell 1-2


1000Kyger Creek 1-5AEP
MWStation – UnitOwner


Continued on Next Page
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Selected FGD Conceptual Design and  Selected FGD Conceptual Design and  
Engineering StudiesEngineering Studies


(2000 to Present)(2000 to Present)
2 of 22 of 2


1970Parish 5-7


800Servier 1-4


1700Bowen 3-4So Co
1200Gorgas 8-10


1150Big Cajun 1&3NRG


450Merrimak 1-2PSNH
1362Gentlemen 1-2NPPD


1260Gallatin 1-4TVA


MWStation – UnitOwner


TOTAL 61 Units >27,000 MW
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S&L Experience S&L Experience –– Wet FGD Market Participation Wet FGD Market Participation 
(2000 to Present)(2000 to Present)


S&L Participation 46%


Others (MW), 
52,000, 53%


S&L 
Consulting 


(MW), 23,000, 
24%


S&L Design 
(MW), 12,500, 


13%


S&L Owner's 
Eng (MW), 
9,600, 10%
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Recent FGD Upgrade ProjectsRecent FGD Upgrade Projects
Page 1 of 2Page 1 of 2


Client Station-Unit Upgrade Commercial Operation


HL&P Limestone 1 & 2 Guarantee Attainment/Forced Oxidation 
Conversion Study 


1990 


NRG Limestone 1 & 2 Forced Oxidation Conversion Project 2009 


TXU Sandow 4 DBA addition and recovery system 1992 


TXU Monticello 3 Convert to forced oxidation/gypsum; 
Correct deficiency in mist eliminator, 
Replace one absorber, Replace tops of two 
absorbers, Eliminate the inlet manifold 


1996 


TXU Martin Lake 1-3 General renovation including higher 
corrosion-resistant materials/Replace 
dampers, recycle pumps and motors, 
replace separator bowls 


1999 


Tampa 
Electric 


Big Bend 3,4 Treat Unit 3 gas in Unit 4 FGD system, 
Return gas to Unit 3 chimney 


2000 


Tucson 
Electric Power 


Springerville 1,2 Added one SDA to each unit to scrub 100%  
of the flue gas to 90%  SO2 removal 


2005 


FirstEnergy Mansfield 1-3 Added external forced oxidation/gypsum 
system for Mag Lime scrubber 


2006 


TXU Monticello 3 Increase scrubbing from 60% to 75% of flue 
gas and increase absorber efficiency from 
85% to 95%, added trays, new ID fans 


2007 
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Recent FGD Upgrade ProjectsRecent FGD Upgrade Projects
Page 2 of 2Page 2 of 2


Client Station-Unit Upgrade Commercial 
Operation 


AEP Pirkey 1, 
Dolet Hills 1 
Oklaunion 1 


Upgrade study to improve SO2  efficiency 
to 95%  


2007 


AEP/Swepco Pirkey 1 Upgrade to improve SO2  efficiency to 
97%, new mist eliminator washing 
system, new bypass damper, new ball 
mill, chimney modifications 


2007 
 
 
 


PSNM San Juan 1-4 Upgrade to improve SO2 collection 
efficiency to 90%, DBA addition, 
polishing baghouse addition 
 


2008 


San Miguel San Miguel Upgrade to improve SO2 collection 
efficiency to 97%, reduce DBA 
consumption 
 


2008 


So. Ill. Power 
Coop 


Marion 4 Forced Oxidation Conversion, add 
vacuum belt filters, gypsum to cement 
kiln 
 


2009 


LCRA Fayette 3 Performance Improvement/CFD modeling 
 


In Progress 


OMU Elmer Smith 1&2 Add limestone slurry storage tank, filter 
feed tank, limestone slurry feed loop 
 


hold 


Salt River 
Project 
 


Coronado 1&2 
 


Multi-Pollutant Emissions Control Study 
 
Replace the existing wet FGD Systems 


In Progress 
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Utility Station/Unit MW
(Total)


Status Contracting


Ameren (CIPS) Coffeen 1, 2 1,006 Operating MLS 
Associated Electric New Madrid 1, 2 600 Operating EPC (O-E) 
Basin Electric  Dry Fork 1       400 Design MLS 
Cinergy Services 8 units 5,400 Operating MLS 
CPS Energy Deely 2 450 Design EPC 
Dynegy  Baldwin 1, 2 1,200 Operating MLS 
 Havana 6 450 Operating MLS 
Exelon Power Mountain Creek 8 550 Operating EPC (0-E) 
 Handley 3 400 Operating EPC (0-E) 
 Handley 4-5 916 Operating EPC (O-E) 
Gainesville Regional Utilities Deerhaven 2 200 Design EPC (O-E) 
Lakeland Electric McIntosh 3 364 Design MLS 
MidAmerican Energy Walter Scott Jr. 4 870 Operating EPC (O-E) 
Mirant Morgantown 1,2 1,252 Design EPC/MLS 
Owensboro Municipal Elmer Smith 1 150 Operating MLS 
Nebraska Public Power Dist. Gerald Gentleman 


1,2 
700 Design MLS/Postponed 


PSEG Mercer 1,2 640 Operating EPC (O-E) 
Reliant Energy  Parish 5-8 2,500 Operating MLS 
 8 Gas Units  5,150 Operating/Lay-up MLS 
RRI Energy Conemaugh 1, 2 1800 Design MLS 
Santee Cooper Cross 1, 2 1,200 Operating MLS with Supplier 
 Winyah 1-4 1,260 Operating MLS with Supplier 
Southern Illinois Power Marion 4 174 Operating MLS 
Tampa Electric Big Bend 1-4 1,200 Design/Operating MLS 
TXU Lake Hubbard 2 528 Operating EPC (O-E) 
 Northlake 2 175 Operating EPC (O-E) 
TOTALS  56 units 29,360   
MLS: 
Multiple Lump Sum 


EPC: 
Engineer, Procure, Construct 


O-E: 
Owner’s Engineer 


 


 


Recent Recent SCRSCR ProjectsProjects
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Owner/Station
Size  


(net- MW)
Coal or 


Gas
Strategic 
Planning


Technology 
Assessment


Conceptual 
Design


Owner's 
A-E Role


Preliminary 
Design


Detailed 
Design


Commercial 
Operation


Ameren/Coffeen 1,2 1,006 Coal X X X NA X X 2003-2004


AmerenUE/Sioux 1,2 1,000 Coal X X X NA X X Postponed


Associated Electric 
Coop/New Madrid 1,2


1,200 Coal X X X X X ─ 2002


Basin Electric/ Dry Fork 420 Coal x X X NA X X 2010


Cinergy - 8 Units 5,400 Coal X X X NA X X 2003-2005


CPS Energy/Deely 2 450 Coal X X X* X X 2013


Dairyland Power/Madgett 
& Genoa


730 Coal X X X X X Postponed


Dynegy/Baldwin 1,2 1,200 Coal X X X NA X X 2003-2004


Dynegy/Havana 6 450 Coal X X X NA X X 2004


Exelon/Handley 3-5 1,316 Gas NA X X X X ─ 2004


Exelon/Mountain Creek 8 550 Gas NA X X X X ─ 2004


Gainesville Regional 
Utilities/Deerhaven 2


200 Coal X X X X* X ─ 2009


Lakeland 
Electric/McIntosh 3


364 Coal NA X NA X X* 2009


*Ongoing


Recent & Active S&L Air Quality Control Project ActivityRecent & Active S&L Air Quality Control Project Activity
NOx NOx –– SCRSCR Page 1 of 2Page 1 of 2
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Owner/Station Size
(net-MW) Type Strategic 


Planning
Technology 
Assessment


Conceptual 
Design


Owner's 
A-E Role


Preliminary 
Design


Detailed 
Design


Commercial 
Operation


Mirant/Morgantown 1,2 1,252 Coal NA X X X* X X* 2007


Owensboro Municpal/Elmer 
Smith 1 150 Coal X X X NA X X 2004


Nebraska Public Power 
District/Gerald Gentleman 1,2 700 Coal X X X NA X X 2013/14


PSEG/Mercer 1,2 640 Coal X X X X X ─ 2004


Reliant Gas - 8 Units 5,150 Gas X X X NA X X 2004


RRI - Conemaugh 1, 2 1,800 Coal NA NA X X X X 2014


Santee Cooper/Cross 1,2 1,200 Coal X X X ─ X X 2004


Santee Cooper/Winyah 1-4 1,260 Coal X X X ─ X X 2005/2006


Southern Illinois Power 
Coop/Marion 4


174 Coal X X X NA X X 2004


Tampa Electric/Big Bend 1-4 1,200 Coal NA X X NA X X* 2007


Texas/Genco/Parish 5-8 2,500 Coal X X X NA X X 2003-2005


TU Energy/Lake Hubbard 2 528 Gas NA X X X ─ ─ 2004


Recent & Active S&L Air Quality Control Project ActivityRecent & Active S&L Air Quality Control Project Activity
NOx NOx –– SCRSCR Page 2 of 2Page 2 of 2
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Baghouse Design ProjectsBaghouse Design Projects
Page 1 of 3Page 1 of 3


Client Station Unit MW Baghouse 
Type 


Status 


Basin Electric *Dry Fork 1 420  Pulse Jet 2007 


Cinergy *Gallagher 1-4 600 (total) Pulse jet 2008/9 


Dairyland *Genoa 3 
*Madgett 1 


350 
370 


Pulse jet 
Pulse jet 


2007 
2007 


Dynegy *Baldwin 1,2,3 
*Havana 6 
*Vermilion 1,2 
*Hennepin 1,2 


1,905 (total) 
450 
183 
306 


Pulse jet 
Pulse jet 
Pulse jet 
Pulse jet 


2010 – 2012
2009 
2007 
2008 


MidAmerican *Walter Scott, Jr. Energy 
Center #4 


870  Pulse jet 2007 


Mirant Dickerson 1-3 300  Pulse jet 2003 


 
* Designed for mercury control


Continued on Next Page
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* Designed for mercury control


Client Station Unit MW Baghouse 
Type 


Status 


Nova Scotia Power  
   Corp. 


Point Aconi 1 165 Reverse Air 1994 


   
   NPPD 


 
Gerald Gentleman 1-2 


 
1,200 


 
Reverse air 


 
2001 


 
Public Service New 
Mexico 


 
* San Juan 1-4 


 
1760 


(Total) 


 
Pulse jet 


 
2007 
 


 
Reliant Energy  


 
Shawville Unit 3-4 


 
572 


 
Pulse jet 


 
2009 (hold) 


 
Reserve Mining 
Company 


 
Lakeside 1-2 


 
125 


(Total) 


 
Reverse Air 


 
1993 


 
Southern Illinois 
PowerCoop 


 
Marion 4 


 
174 


 
Pulse Jet 


 
2002 


Baghouse Design ProjectsBaghouse Design Projects
Page 2 of 3Page 2 of 3


Continued on Next Page
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Baghouse Design ProjectsBaghouse Design Projects
Page 3 of 3Page 3 of 3


* Designed for mercury control


9,28339 UnitsTotals


2002Pulse jet320Weston 3Wisconsin Public Service


1996Pulse jet280 
(total)


Valley 1-2Wisconsin Electric


1995COHPAC593Big Brown 1


1995COHPAC593Big Brown 2


1993COHPAC –
Demo


140Big BrownTU Electric


1989Reverse air2,083 
(total)


Parish 5-7Texas-Genco


StatusBaghouse 
Type


MWStation-UnitClient
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Appendix F 


Hg Control Experience 
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Example S&L Mercury Example S&L Mercury 
Collection Study ExperienceCollection Study Experience


Utility Unit Size (MW) Technology Description
Cleco Dolet Hills 650 Evaluating methods to increase 


mercury collection and retention in existing 
wet FGD systems. Considering additives and
oxidation catalysts.


Salt River Project Coronado 1 411 Evaluating methods to increase mercury
Coronado 2 411 collection and retention in existing wet FGD 


system. Considering additives and oxidation
catalysts. 


Ameren (IL) Sioux 1 550 Specific retrofit wet FGD systems utilizing 
Sioux 2                                          550 fuel, flue gas and FGD additives for high 
Coffeen 1 338 mercury collection and retention.
Coffeen 2 575
Duct Creek 1 398


Ameren (MO) All Units Researching all state-of-the-art and leading 
edge mercury collection technologies.  
Testing those technologies that are not fully 
developed and have application to client’s 
units. Recommending a unique technology 
for each unit in the system.


Basin Electric New Units Various Evaluation of various mercury control 
MidAmerican concepts for new coal fired unit applications
Associated Electric Focused on co-benefits associated with SCR, 


ESP, FF and FGD technologies as 
supplemented with chemical additives to the 
fuel, flue gas and the FGD liquor.
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Recent S&L Mercury Control Recent S&L Mercury Control 
Activated Carbon Injection ExperienceActivated Carbon Injection Experience


Page 1 of 3 Page 1 of 3 
Utility Unit Size (MW) Technology      Operation


Ameren Meredosia 3 229 ACI & ESP 2009


Newton 1,2 590, 608 ACI & ESP 2009


Edwards 1,2,3    110, 272, 375 ACI & ESP 2009


Labadie 1,2,3,4    630, 630, 650, 650 ACI & ESP 2010


Meramec 1,2,3,4  140, 140, 300, 360 ACI & ESP 2010


Rush Island 1, 2 635, 635 ACI & ESP 2010


Alliant Energy Edgewater 5 380 Ahead of last ESP fields 2007


Dairyland Power Coop. Genoa 3 380 ESP & ACI & BH On Hold 


Madgett 6 400 ESP & ACI & BH On Hold


Dynegy Baldwin 1, 2, 3 638, 637, 627 ACI & ESP 2009


Havana 6 493 ESP & ACI & DFGD & BH 2009


Hennepin 1,2  75, 231 ESP & ACI & BH 2008


Vermilion 1,2 185 ESP & ACI & BH 2007


MidAmerican Energy Walter Scott 4 870 ACI & DFGD & BH 2007


Continued on Next Page
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Recent S&L Mercury Control Recent S&L Mercury Control 
Activated Carbon Injection ExperienceActivated Carbon Injection Experience


Page 2 of 3 Page 2 of 3 


Utility Unit Size (MW) Technology Operation
Midwest Generation Crawford Unit 7, 8 237,347 ACI & ESP 2008


Fisk Unit 19 348 ACI & ESP 2008
Joliet Unit 6, 7, 8 341,566,561 ACI & ESP 2009
Powerton Unit 5, 6 850, 850 ACI & ESP 2009
Waukegan Unit 7, 8 359, 385 ACI & ESP 2008
Will County Unit 3, 4 281, 551 ACI & ESP 2009
Homer City Unit 1, 2 650, 650 ACI & ESP 2009


NRG Energy Indian River 1, 2, 3, 4 96, 96, 175, 458 ACI & ESP 2008
Southern Company Barry Unit 4 404, 500 ACI & ESP 2009


Daniel Unit 1, 2 500, 500 ACI & ESP 2009, 2008
Gaston Unit 2, 3 272, 272 ACI & ESP 2009
Watson Unit 4 250 ACI & ESP 2010


Allegheny Energy Armstrong 1, 2 192, 192 ACI & ESP 2009
Basin Electric Dry Fork 1 420 ACI & DFGD & BH 2011
MDU Lewis & Clark 50 ACI & BH 2010


Continued on Next Page
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Recent S&L Mercury Control Recent S&L Mercury Control 
Activated Carbon Injection ExperienceActivated Carbon Injection Experience


Page 3 of 3Page 3 of 3


Utility Unit Size (MW) Technology Operation


Reliant Energy Shawville 1-4 125, 125, 175, 175 ACI & ESP 2009
Conemaugh 1,2 900, 900 ACI & ESP 2009


Portland 1,2 170, 252 ACI & ESP 2009
New Castle 3,4,5 104, 104, 130 ACI & ESP 2009


Titus 1,2,3 83, 83, 83 ACI & ESP 2009
Public Service of 
New Mexico San Juan 1 347 ACI & BH 2009


San Juan 2 329 ACI & BH 2009
San Juan 3 517 ACI & BH 2008


San Juan 4 515 ACI & BH 2008


72 Units 21, 500 MW
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Appendix G 
316b Study Experience 







Phase II 316(b) Evaluation Experience 
 


 


512-474E.doc 
041411 


 


1


  
Client Station(s) Project Description Date 


We Energies Valley Power 
Plant 


Prepared a comprehensive 316(b) 
compliance evaluation for the 
Valley Power Plant in Milwaukee, 
WI.  The study included an 
evaluation of several impingement 
mortality and entrainment control 
options, including closed-cycle 
cooling, intake structure 
modifications, screen modifications, 
variable speed pumps, and 
cylindrical wedgewire screens.  


2011 


NRG  Indian River 
Station 


Completed a 316(a) and 316(b) 
compliance evaluation for the 
Indian River Generating Station.  
The study included an evaluation of 
several condenser cooling options 
for the coal-fired units, including 
mechanical draft cooling towers, as 
well as an evaluation of potential 
impingement mortality and 
entrainment control technologies. 


2009 


Dynegy  Morro Bay and 
Moss Landing  


Completed a 316(b) compliance 
evaluation for the Morro Bay and 
Moss Landing Generating Stations, 
including an evaluation of the 
technical feasibility, effectiveness, 
and costs associated with several 
impingement and entrainment 
control technologies. 


2009 


Exelon Nuclear Victoria County 
Station 


Conceptual Design of Raw Water 
Intake Structure, including 
compliance with §316(b) Best 
Technology Available (BTA) 
requirements. The structure 
includes through-screen intake 
velocity minimization, fish collection 
and return systems for 
impingement and entrainment 
minimization. 


2009 







Phase II 316(b) Evaluation Experience 
 


 


512-474E.doc 
041411 
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Client Station(s) Project Description Date 


Xcel Energy Riverside 7 Detailed design of T-screen 
installation on intake structure 


2007 


Oklahoma Gas & Electric Various Owner’s engineer support for 
client’s 316(b) compliance program.  
Evaluated the technical feasibility, 
effectiveness, and costs associated 
with several impingement control 
technologies. 


2006 


Exelon Nuclear Dresden Station 
Units 2 and 3 


316(b) determination of Hydraulic 
Zone of Influence for existing CWIS 
on Kankakee River 


2005 


PSEG Fossil Bethlehem Specified and prepared BOP 
design for wedgewire screens and 
marine life exclusion system 
(MLES) to convert retired once 
through intake on the Hudson River 
into a makeup intake for new 
combined cycle units as part of 
316(b) compliance. 


2005 


PSEG Nuclear Salem Alternate Intakes Designs in 
support of the NJPDES permit 
renewal. Intake conceptual 
designs in compliance with 316(b) 
included Wedge Wire, Dual Flow, 
Sound Deterrent, Fine Mesh, 
Variable Speed Drives and closed 
cycle systems using either Natural 
Draft cooling towers or Mechanical 
Draft cooling towers. 


316(b) modification to upgrade (2) 
existing CWIS TWS units with an 
articulated flap to aid in fish / 
debris removal. Specification to 
procure a prototype Geiger 
screen. 


Engineering input to the Salem 
Comprehensive Demonstration 
Study 3`16(b) (CDS) in support of 


2005 







Phase II 316(b) Evaluation Experience 
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Client Station(s) Project Description Date 
the NJPDES permit renewal. 


Midwest Generation Fleetwide Evaluation of proposed cooling 
system modifications for 
compliance with the 316(b) 
performance standards. 


2005 


Oklahoma Gas & Electric Various 
Stations 


Owner’s-engineer support and 
technical support for the 316(b) 
program 


2006-2007 


Oklahoma Gas & Electric Fleetwide Technical evaluation of the client’s 
existing cooling water intake 
structures for compliance with the 
316(b) performance standards, and 
preparation of the 316(b) Proposals 
for Information Collection (PICs).  


2005 


Oklahoma Gas & Electric Sooner 


Muskogee 


Seminole 


Horseshoe Lake


Evaluate each facility’s existing 
cooling water intake structure for 
compliance with the Phase II 
316(b) regulations; identify 
potential compliance strategies; 
prepare feasibility assessments 
and cost estimates; identify 
biological sampling/testing needs 
to support the NPDES permit 
applications; and develop a 316(b) 
compliance strategy for each 
facility. 


2004 


Indianapolis Power & Light Petersburgh 


Harding 


Eagle Valley 


Identified the Phase II 316(b) 
regulations applicable to each power 
station; prepared a preliminary 
evaluation of each station’s 
compliance with the applicable 
performance standards; identified 
potential compliance strategies; and 
prepared preliminary cost estimates.  


2004 


Midwest Generation Joliet Station Evaluated the impact of various 
cooling water treatment/discharge 
strategies for compliance with the 
Phase II 316(b) regulations. 


2004 







Phase II 316(b) Evaluation Experience 
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Client Station(s) Project Description Date 


Xcel Energy Services, Inc. Riverside Plant Performed screen house 
modifications to address 316(b) 
requirements 


2006 
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Appendix H 
Initial Operating and ICR Data 


 







UNIT_NAME Coleman C1 Coleman C2 Coleman C3
HMP&L Station 2 
H1 HMP&L Station 2 H2


OP_YEAR 2009 2009 2009 2009 2009
SO2_MASS 1458.403 1778.283 656.389 1774.309 3035.676
NOX_RATE 0.3263 0.3473 0.3489 0.0982 0.0871
NOX_MASS 1743.828 1672.658 1648.863 457.849 580.396
LATITUDE 37.9628 37.9628 37.9628 37.6472 37.6472
LONGITUDE -86.7917 -86.7917 -86.7917 -87.5028 -87.5028
SO2_CONTROL_INFO Wet Lime FGD Wet Lime FGD Wet Lime FGD Wet Lime FGD Wet Lime FGD


NOX_CONTROL_INFO


Low NOx Burner 
Technology (Dry 
Bottom only)


Low NOx Burner 
Technology (Dry 
Bottom only)


Low NOx Burner 
Technology (Dry 
Bottom only)


Low NOx Burner 
Technology (Dry 
Bottom only) 
Selective Catalytic 
Reduction


Low NOx Burner 
Technology (Dry 
Bottom only) Selective
Catalytic Reduction


PART_CONTROL_INFO
Electrostatic 
Precipitator


Electrostatic 
Precipitator


Electrostatic 
Precipitator


Electrostatic 
Precipitator


Electrostatic 
Precipitator


CAPACITY_INPUT 1905 1777 2329 1976 1983


Typical Particulate Emission Rate 0.01 0.01 0.01 0 0
Efficiency Rate at Annual Operating 
Factor 99.8 99.8 99.8 99 99
Tested Efficiency Rate at 100% 
Load 99.8 99.8 99.8 99 99


Date of Latest Efficiency Test 09-2008 09-2008 09-2008 05-2009 05-2009


FACILITY_NAME Coleman Coleman Coleman HMP&L Station 2 HMP&L Station 2
UNITID C1 C2 C3 H1 H2
OP_YEAR 2010 2010 2010 2010 2010
SO2_MASS 932.951 1038.529 1130.347 1694.067 1596.6
NOX_RATE 0.3276 0.329 0.3316 0.074 0.0702
NOX_MASS 1367.136 1273.725 1531.741 347.911 310.128
SO2 Rate 0.2248 0.2697 0.2460 0.3548 0.3547


COOLING SYSTEMS


Cooling System ID
Kenneth C 
Coleman C1


Kenneth C 
Coleman C2


Kenneth C 
Coleman C3


HMP&L Station 
Two Henderson H R D Green G1


Cooling Tower Type Details
Mechanical draft, 
Wet process


Mechanical draft, Wet 
process


Cooling Water Source Ohio River Ohio River Ohio River Green River Green River


Primary Cooling System
Once through, fresh 
water


Once through, fresh 
water


Once through, fresh 
water


Recirculating with 
forced draft cooling 
tower(s)


Recirculating with 
forced draft cooling 
tower(s)


 Cooling System In Service Date 9/1/1969 8/1/1970 8/1/1971 6/1/1973 12/1/1979


 Cooling Water Annual Average 
Withdrawal Rate (cubic ft/s) 140.7 128.7 144.7 116 7.3


 Cooling Water Annual Average 
Discharge Rate (cubic ft/s) 140.7 128.7 144.7 98.3 1.9


 Cooling Water Annual Average 
Consumption (cubic ft/s) 0 0 0 17.7 5.4


 CW Maximum Intake Temp., Winter 
Peak Load Month (deg F) 55 56 55 63 85


 CW Maximum Intake Temp., 
Summer Peak Load Month (deg F) 86 86 86 89 94


 CW Maximum Discharge Temp., 
Winter Peak Load Month (deg F) 82 84 93 96 111


 CW Maximum Discharge Temp., 
Summer Peak Load Month (deg F) 114 115 108 112 121
 Annual Chlorine Added to CW 
(1000 lb) NL NL NL 46 48
 Cooling Tower Design Water Flow 
Rate (cubic ft/s) NL NL NL 180 233
 Cooling Tower Design Power 
Requirement (MW) NL NL NL 1 5
Number of Associated Boilers 1 1 1 2 1







UNIT_NAME
OP_YEAR
SO2_MASS
NOX_RATE
NOX_MASS
LATITUDE
LONGITUDE
SO2_CONTROL_INFO


NOX_CONTROL_INFO


PART_CONTROL_INFO
CAPACITY_INPUT


Typical Particulate Emission Rate
Efficiency Rate at Annual Operating 
Factor
Tested Efficiency Rate at 100% 
Load


Date of Latest Efficiency Test


FACILITY_NAME
UNITID
OP_YEAR
SO2_MASS
NOX_RATE
NOX_MASS
SO2 Rate


COOLING SYSTEMS


Cooling System ID


Cooling Tower Type Details
Cooling Water Source


Primary Cooling System


 Cooling System In Service Date


 Cooling Water Annual Average 
Withdrawal Rate (cubic ft/s)


 Cooling Water Annual Average 
Discharge Rate (cubic ft/s)


 Cooling Water Annual Average 
Consumption (cubic ft/s)


 CW Maximum Intake Temp., Winter 
Peak Load Month (deg F)


 CW Maximum Intake Temp., 
Summer Peak Load Month (deg F)


 CW Maximum Discharge Temp., 
Winter Peak Load Month (deg F)


 CW Maximum Discharge Temp., 
Summer Peak Load Month (deg F)
 Annual Chlorine Added to CW 
(1000 lb)
 Cooling Tower Design Water Flow 
Rate (cubic ft/s)
 Cooling Tower Design Power 
Requirement (MW)
Number of Associated Boilers


R D Green G1 R D Green G2 D B Wilson W1 Robert Reid R1
2009 2009 2009 2009


1792.4 1302.447 6746.768 545.215
0.213 0.2024 0.0679 0.4452


2085.026 1609.412 990.329 59.842
37.6467 37.6467 37.4497 37.6467


-87.5006 -87.5006 -87.0803 -87.5033
Wet Lime FGD Wet Lime FGD Wet Limestone


Low NOx Burner 
Technology (Dry 
Bottom only)


Low NOx Burner 
Technology (Dry 
Bottom only)


Selective Catalytic 
Reduction Low NOx 
Burner Technology 
(Dry Bottom only)


Electrostatic 
Precipitator


Electrostatic 
Precipitator


Electrostatic 
Precipitator


Cyclone 
Electrostatic 
Precipitator


2820 2660 6099 837


0.03 0.03 0.03 0.04


99.2 99.3 99.9 98.9


99.2 99.3 99.9 98.9


08-1982 05-1982 0 0


R D Green R D Green D B Wilson Robert Reid Robert Reid
G1 G2 W1 R1 RT


2010 2010 2010 2010 2010
1216.344 949.238 9095.034 4525.047 4.243


0.2042 0.2163 0.0526 0.5029 0.7211
2049.951 2167.901 933.555 511.928 44.739


0.1225 0.0943 0.5022 4.6117 0.0672


R D Green G2 D B Wilson W1
Mechanical draft, 
Wet process


Mechanical draft, 
Wet process


Green River Green River
Recirculating with 
forced draft cooling 
tower(s)


Recirculating with 
forced draft cooling 
tower(s)


12/1/1980 11/1/1986


7.4 21.2


1.8 21.2


5.6 0


88 70


94 91


113 69


119 94


48 110


233 446


5 1
1 1







Facility Name HMP&L Station Two HHMP&L Station Two HHMP&L Station Two HHMP&L Station Two HHMP&L Station Two HeHMP&L Station Two HR D Green R D Green R D Green R D Green R D Green R D Green R D Green R D Green R D Green
Boiler ID 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2
Fuel Type Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous Bituminous
result_id 1 1 1 1 1 1 3 3 1 1 1 2 2 2 3


HAPs_test_group Acid gas HAPs Acid gas HAPs Acid gas HAPs Acid gas HAPs Acid gas HAPs Acid gas HAPs


Mercury and non-
mercury metalic 


HAPs


Mercury and non-
mercury metalic 


HAPs
Non-dioxin/furan


organic HAPs
Non-dioxin/furan


organic HAPs


Non-
dioxin/furan


organic HAPs Acid gas HAPs
Acid gas 


HAPs
Acid gas 


HAPs


Mercury and
non-mercury


metalic HAPs
sample_number 1 2 3 1 2 3 Coal-R2-Metallic Coal-R3-Metallic Coal-R1-NON D/F Coal-R2-NON D/F al-R3-NON D/Fal-R1-ACID Gas-R2-ACID Gas-R3-ACID GasCoal-R1-Metallic
test_start_date 25-May-10 25-May-10 25-May-10 13-May-10 13-May-10 13-May-10 19-May-10 19-May-10 18-May-10 20-May-10 20-May-10 17-May-10 17-May-10 17-May-10 18-May-10
test_stop_date 25-May-10 25-May-10 25-May-10 13-May-10 13-May-10 13-May-10 19-May-10 19-May-10 18-May-10 20-May-10 20-May-10 17-May-10 17-May-10 17-May-10 18-May-10
HHV_rec 12376 12297 12419 12113 11992 12219 11499 11966 11772 12305 12180 11470 11933 11886 11817
HHV_rec_units BTU/lb BTU/lb BTU/lb BTU/lb BTU/lb BTU/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb
moisture_rec 7.23 7.11 7.23 8.62 8.19 7.73 12.08 10.18 12.44 9.64 10 13.97 11.14 10.33 12.42
ash_rec 8.97 9.71 8.69 9.22 10.63 9.5 9 8.24 7.28 6.88 6.78 7.85 7.54 8.39 7.24
sulfur_rec 3.07 3.01 3.05 2.99 3.57 3.21 3.7 3.81 3.62 3.46 3.47 3.47 3.77 3.82 3.76
HHV_dry 13340 13238 13387 13256 13062 13243 13079 13322 13445 13618 13533 13333 13429 13255 13493
HHV_dry_units BTU/lb BTU/lb BTU/lb BTU/lb BTU/lb BTU/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb Btu/lb
ash_dry 9.67 10.45 9.37 10.09 11.58 10.3 10.24 9.17 8.32 7.61 7.53 9.12 8.49 9.36 8.27
sulfur_dry 3.31 3.24 3.29 3.27 3.89 3.48 4.21 4.24 4.13 3.83 3.86 4.03 4.24 4.26 4.29
chlorine_dry 1707 1859 530 1845 1877 1832 583 607 509 553
chlorine_units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg ppm ppm ppm ppm
mercury_dry 0.11 0.065
mercury_units mg/Kg mg/Kg
antimony_dry 0.01 0 0.01
antimony_units mg/Kg mg/Kg mg/Kg
arsenic_dry 5.04 4.44 4.21
arsenic_units mg/Kg mg/Kg mg/Kg
beryllium_dry 0.47 0.44 0.44
beryllium_units mg/Kg mg/Kg mg/Kg
cadmium_dry 0.23 0.18 0.2
cadmium_units mg/Kg mg/Kg mg/Kg
chromium_dry 2.71 2.8 2.43
chromium_units mg/Kg mg/Kg mg/Kg
lead_dry 6.72 4 3.12
lead_units mg/Kg mg/Kg mg/Kg
manganese_dry 38.7 14.23 10.18
manganese_units mg/Kg mg/Kg mg/Kg
nickel_dry 42.79 33.18 35.94
nickel_units mg/Kg mg/Kg mg/Kg
selenium_dry 0.04 0.19 0.06
selenium_units mg/Kg mg/Kg mg/Kg
fluorine_dry 73 147 73 83 97 96 88 51 58
fluorine_units mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg ppm ppm ppm
cobalt_dry 1.31 0.88 0.79
cobalt_units mg/Kg mg/Kg mg/Kg







Unit Name R D Green 2


Unit Type Conventional Boiler
Total_Capacity_MWe 239


Fuel types
Bituminous,  
Petroleum coke


Fuel_Conc_ppm ppm 8.75E-02
Mercury - ERT lb/MMBtu
Mercury - ETTS lb/MMBtu 2.40E-06
Mercury - CEMS lb/MMBtu
control_group_1 PM control


control_type_1


Electrostatic 
precipitator, cold 
side, w/o flue gas 
conditioning


install_date_1 1/1/1981
control_group_2 SO2 control
control_type_2 Spray type
HCl in Fuel - Weighted lb/MMBtu
HF in Fuel - Weighted lb/MMBtu
Weighted Dry HHV in Fuel  (Btu/lb) or (Btu/gallon
Antimony_Emission lb/MMBtu 4.81779E-08
Antimony_Fuel_ppm ppm 0.01
Arsenic_Emission lb/MMBtu 1.84962E-07
Arsenic_Fuel_ppm ppm 4.563333333
Beryllium_Emission lb/MMBtu 1.23479E-08
Beryllium_Fuel_ppm ppm 0.45
Cadmium_Emission lb/MMBtu 8.40819E-08
Cadmium_Fuel_ppm ppm 0.203333333
Chromium_Emission lb/MMBtu 4.23128E-07
Chromium_Fuel_ppm ppm 2.646666667
Lead_Emission lb/MMBtu 2.35808E-07
Lead_Fuel_ppm ppm 4.613333333
Manganese_Emission lb/MMBtu 2.10276E-06
Manganese_Fuel_ppm ppm 21.03666667
Magnesium lb/MMBtu
Nickel_Emission lb/MMBtu 2.16198E-07
Nickel_Fuel_ppm ppm 37.30333333
Selenium_Emission lb/MMBtu 1.48174E-07
Selenium_Fuel_ppm ppm 0.096666667
Filterable Particulate lb/MMBtu 0.046919376
Filterable PM2_5 ppm
PM2_5 Condensible Particulate lb/MMBtu 0.012588918







Unit Name
HMP&L Station 
Two Henderson 1


HMP&L Station 
Two Henderson 2 R D Green 2


Unit Type Conventional Boiler Conventional Boiler Conventional Boiler
Total_Capacity_MWe 166.1 173.1 239


Fuel types Bituminous Bituminous
Bituminous,  
Petroleum coke


Completed Fuel Types Bituminous Bituminous
Bituminous,  
Petroleum coke


Fuel_Cl_ppm 1365.333333 1851.333333 556.3333333
Fuel_F_ppm 97.66666667 92 65.66666667
HCl in Fuel Based on Emissions
Test


HF in Fuel Based on Emissions Test
HCl in Fuel - Weighted
HF in Fuel - Weighted
Chlorine - ERT
Chlorine - ETTS
HCN - ERT
HCN - ETTS 0.0000224 0.0000205 0.0000198
Hydrogen Chloride - ERT 0.000251968 0.000305161 0.000199026
Hydrogen Chloride - ETTS
Hydrogen Fluoride - ERT 0.000267702 0.000194951 0.000120591
Hydrogen Fluoride - ETTS
Sulfur Dioxide - CEMS 0.175366667 0.2149 0.080266667
Sulfur Dioxide - ERT
Sulfur Dioxide - ETTS
control_group_1 NOx control NOx control PM control


control_type_1
Selective Catalytic 
Reduction


Selective Catalytic 
Reduction


Electrostatic 
precipitator, cold 
side, w/o flue gas 
conditioning


install_date_1 10/1/2003 4/1/2004 1/1/1981
control_group_2 PM control PM control SO2 control


control_type_2


Electrostatic 
precipitator, cold 
side, w/o flue gas 
conditioning


Electrostatic 
precipitator, cold 
side, w/o flue gas 
conditioning Spray type


install_date_2 6/1/1973 4/1/1974 1/1/1981
control_group_3 SO2 control SO2 control
control_type_3 Tray type Tray type
install_date_3 6/1/1995 6/1/1995
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