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From: Jim Garrett

Sent: Friday, April 15, 2011 5:20:45 PM

To: Bob Berry

Subject: FW: Environmental Compliance Study Proposal for Engineering Services
Response requested: No

Importance: Normal
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Jim

————— Original Message-----

From TODD. M HANSSEN@ar gent | undy. com <TCDD. M HANSSEN@ ar gent | undy. con®
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Subj ect: Environnental Conpliance Study Proposal for Engi neering Services

Jim,

As discussed today, attached is an updated proposal with your comments incorporated. Please let me
know if there is anything else that you need, and | look forward to hearing from you next week.

Thanks,

Todd M. Hanssen

Sr. Vice President, Fossil Power Technologies
Professional Engineer of lllinois

Sargent & Lundy, LLC

55 East Monroe Street

Chicago, lllinois 60603

TEL: (312) 269-6874
FAX: (312) 269-1968
CEL: (312) 543-1225
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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, which
was proposed on March 16, 2011 and is anticipated being promulgated in the fall of 2011, will
probably require further reductions in NOx, mercury (Hg), and a host of hazardous air pollutants
(HAPSs) 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, the carbon reburn systems at R.D. Green, and the wet FGDs and ESPs

installed across the fleet.

This proposal is for the engineering services that Sargent & Lundy"-“ (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.

1-1
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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:

e Owensboro Municipal Utilities

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

e Nebraska Public Power Authority

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

e Associated Electric Cooperative Inc.

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

e Otter Tail Power

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

e 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)

e 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.

2-1
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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 SO,
PM, s, Hg, metallic HAPS, acid gases such as HCI, HF, dioxin/furans, non-dioxin HAPS, VOCs,
and potentially CO,. 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, SO,, NO; and PM, 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) on the Big
Rivers fleet and its individual Units. Review of available data and identification of
additional data to support review of compliance strategies.

3-1
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Phase I1: Identification of new viable technologies and modifications to the existing
systems to meet the new requirements. The evaluation will consider fuel switching and
natural gas conversions, based on data supplied by BREC, such as pulverizer and coal
handling capability, etc. 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 PM; s 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 I11: 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. The evaluation will include the
potential for Unit retirement based on load forecasting and other data supplied by BREC.
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 will be
developed based on examining several expenditure levels and the corresponding
environmental compliance achieved at those levels.

Sargent & Lundy ‘-
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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: Requlatory / Legislative Review. S&L will review pending and proposed
federal regulatory initiatives including: (1) CATR, (2) Utility MACT, (3) SO, and PM; 5
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 | 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. This list will
be provided to BREC approximately 4-6 weeks after project authorization. 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 Il of the scope of work.

3-3
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Phase Il: 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.

If the evaluation of the impacts of the existing technologies indicates that BREC should
field test / demonstrate potential upgrades, then S&L will, in coordination with BREC,

develop a test plan and a scope of work for the engineering services to be performed.

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:

e Analysis of potential SO; mitigation technologies to allow additional NOx
reduction from the existing SCR systems

e New SNCR systems for additional NOx emissions reduction
e Evaluate Hg and other HAPs control technologies including:
= Activated carbon injection
= Fuel additives
= FGD additives

= Water discharge treatment options

Phase I11: 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, potential

interactions/interferences the various environmental control processes, as well as an

3-4
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evaluation for potential Unit retirement based on load forecasting and other data supplied
by BREC. S&L will develop order of magnitude capital, O&M costs and Level 1
schedules for the modifications to existing technologies and for the new technologies,
and for the combinations of technologies identified in Phase Il. 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 BREC to meet the regulations, including
assumptions for future compliance. This environmental compliance plan will include a
base capital expenditure level that will encompass the expected compliance with the
upcoming regulations. Additional expenditure levels will address increasing compliance
severity including adverse findings by the EPA regarding disposal of Coal Combustion
Residuals or Water Effluent regulations. This evaluation will also address actions that

BREC can perform now to prepare for compliance with potential future regulations.

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

SO,/FGD Specialist

Willard Boward/Steve Katzberger

NOX/SCR Specialist

Raj Gaikwad/Andy Carstens

Particulate Specialist

Dave Sloat

Hg Specialist

Paul Farber/Raj Gaikwad

4-1
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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/NOy Experience

Appendix E  Particulate Experience

Appendix F Hg Control Experience

Appendix G 316b Study Experience

Appendix H Initial Operating and ICR Data

Appendix I Resumes

4-2
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5. STUDY COST AND SCHEDULE

The Not-to-Exceed time and material costs 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 $38,000 1 to 1.5 months
Task 8 $7,500 - $14,000 Up to 1 month Final scope of report based on
authorized tasks
5-1
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Appendix A

Multi-Pollutant Strategic Planning Experience
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Utility

Ameren (AEG/AERG)
Ameren (UE)

Austin Energy

Associated Electric Coop Inc.
Cleco

Cinergy/Duke

Confidential Client
Consumers Energy

CPS Energy

Dairyland

Dynegy

Electric Energy, Inc.
Indianapolis Power & Light
Lansing Board of Water and Power
LG&E (EON)

MidAmerican Energy

Missouri Public Service (Aquila, Inc.)

Units

System-wide
System-wide
System-wide
System-wide
System -wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide
System-wide

System-wide

S&L Multi-Pollutant Strategic Planning Experience

Z
@)
<

\\\\'\\\\\\\\\\\\|

\\18

AN N R N

Page 1 of 2

Hg CO,
v
v

< K X
AN

AN N N





Utility

Montana-Dakota Utilities
NPPD

Oklahoma Gas & Electric
Owensboro Municipal Utilities
Otter Tail Power

PGE NEG

PSEG Fossil

Reliant / Texas Genco

Salt River Project

San Miguel

Texas Genco (formerly Reliant)
TVA (FGD Only)

TXU

Western Kentucky

We Energies

Wisconsin Public Service

NRG

Total :

Units

Heskett, Lewis & Clark

Gerald Gentleman
System-wide
System-wide

Big Stone 1
Salem Harbor
Mercer, Hudson
System-wide
Coronado 1,2

San Miguel
System-wide

5 Stations (12 units)
System-wide
System-wide
System-wide
System-wide

System-wide

34 Utilities

S&L Multi-Pollutant Strategic Planning Experience

<\\|5
x

N N N N N N

AN

AN N N N NN

AN

Page 2 of 2

Co,

—

\\B:

< X

Sesrgpant & Liuwhy-





Proposal for Environmental Blg RJVQI‘S April 15, 2011

Compliance Study RFPORATION
rative 2

Appendix B
FGD Experience
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Wet FGD Design Projects

(2000 to Present)

1of2
Owner Station — Unit MW Efficiency (%) Operation
Duke Energy Gibson 1 668 97 2007
Gibson 2 668 97 2007
Gibson 3 668 97 2007
Miami Fort 7 550 97 2007
Miami Fort 8 550 97 2007
Cayuga 1 530 97 2008
Cayuga 2 530 97 2008
Santee Cooper Winyah 1 315 97 2008
Winyah 2 315 97 2008
AEP Amos 1 800 98 2008
Amos 2 800 98 2009
Amos 3 1300 98 2010
Cardinal 3 673 98 2011
Sergoent & Lundy'* 5

Continued on Next Page





Wet FGD Design Projects

(2000 to Present)

2 of 2
Owner Station — Unit MW Efficiency (%) Operation
Ameren Duck Creek 1 400 99 2008
Coffeen 1 500 99 2009
Coffeen 2 500 99 2009
Sioux 1 550 99 2008
Sioux 2 550 99 2008
Basin Electric Leland Olds 1 340 97 2010
Leland Olds 2 340 97 2010
Salt River Coronado 1 410 97 2012
Coronado 2 410 97 2011

TOTAL 22 Units 12,500 MW

Sergpant & Luuwly- 6





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

1 of 2
Owner Station — Unit MW Efficiency (%) Operation
Tampa Electric Big Bend 1 450 97 2000
Big Bend 2 450 97 2000
Pacificorp Centralia 1 700 97 2000
Centralia 2 700 97 2000
Huntington 2 500 97 2006
Naughton 1 160 97 2012
Naughton 2 220 97 2012
Mirant Morgantown 1 625 97 2009
Morgantown 2 625 97 2009
Chalk Point 1 365 97 2010
Chalk Point 2 365 97 2010
Dickerson 1 200 97 2011
Dickerson 2 200 97 2011
Dickerson 3 200 97 2011
Sergent & Lundy' 7

Continued on Next Page





Wet FGD Owner’s Engineer Projects
(2000 to Present)
2 of 2

Owner Station — Unit MW Efficiency (%) Operation
AES Ventanas 2 240 90 2010
NRG Indian River 3 175 99 2013
Indian River 4 458 99 2013
MidWestGen Homer City 1 680 97 On Hold
Homer City 2 680 97 On Hold
KCPL LaCygne 1 850 97 2013
LaCygne 2 700 97 2014

TOTAL 21 Units 9,600 MW

Sergpant & Luuwly- 8





Selected FGD Conceptual Design and
Engineering Studies

(2000 to Present)
1 of 2
Owner Station — Unit MW
AEP Kyger Creek 1-5 1000
Mitchell 1-2 1600
Mountaineer 1 1300
Conesville 4 830
Allegheny Armstrong 1-2 326
Ameren Joppa 1-6 1153
Newton 1-2 1234
Edwards 3 364
CPS Deely 1-2 894
Detroit Edison Monroe 1-2 1640
Duke Allen 1-5 1155
Belews Creek 1-2 2200
Marshall 1-4 2000
IPL Harding Street 7 471
LCRA Fayette 1-2 1200
Sergent & Lundy 0

Continued on Next Page





Selected FGD Conceptual Design and
Engineering Studies
(2000 to Present)

2 of 2

Owner Station — Unit MW
NRG Big Cajun 1&3 1150
Parish 5-7 1970
NPPD Gentlemen 1-2 1362
PSNH Merrimak 1-2 450
So Co Bowen 3-4 1700
Gorgas 8-10 1200
TVA Gallatin 1-4 1260
Servier 1-4 800

TOTAL 61 Units >27,000 MW

Sergpant & Luuwly-
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S&L Experience — Wet FGD Market Participation
(2000 to Present)

S&L Owner's
Eng (MW),
9,600, 10%

S&L Design
(MW), 12,500,
13%

Others (MW), S&L
52,000, 53% Consulting
(MW), 23,000,

24%

S&L Participation 46%
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Recent FGD Upgrade Projects

Page 1 of 2

Client Station-Unit Upgrade Commercial Operation
HL&P Limestone 1 & 2 Guarantee Attainment/Forced Oxidation 1990
Conversion Study
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; 1996
Correct deficiency in mist eliminator,
Replace one absorber, Replace tops of two
absorbers, Eliminate the inlet manifold
TXU Martin Lake 1-3 General renovation including higher 1999
corrosion-resistant materials/Replace
dampers, recycle pumps and motors,
replace separator bowls
Tampa Big Bend 3,4 Treat Unit 3 gas in Unit 4 FGD system, 2000
Electric Return gas to Unit 3 chimney
Tucson Springerville 1,2 Added one SDA to each unit to scrub 100% 2005
Electric Power of the flue gas to 90% SO2 removal
FirstEnergy Mansfield 1-3 Added external forced oxidation/gypsum 2006
system for Mag Lime scrubber
TXU Monticello 3 Increase scrubbing from 60% to 75% of flue 2007

gas and increase absorber efficiency from
85% to 95%, added trays, new ID fans

Sesrgpant & Liuwhy-
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Recent FGD Upgrade Projects
Page 2 of 2

Client Station-Unit Upgrade Commercial
Operation
AEP Pirkey 1, Upgrade study to improve SO, efficiency 2007
Dolet Hills 1 to 95%
Oklaunion 1
AEP/Swepco Pirkey 1 Upgrade to improve SO, efficiency to 2007
97%, new mist eliminator washing
system, new bypass damper, new ball
mill, chimney modifications
PSNM San Juan 1-4 Upgrade to improve SO;collection 2008
efficiency to 90%, DBA addition,
polishing baghouse addition
San Miguel San Miguel Upgrade to improve SO, collection 2008
efficiency to 97%, reduce DBA
consumption
So. lll. Power Marion 4 Forced Oxidation Conversion, add 2009
Coop vacuum belt filters, gypsum to cement
kiln
LCRA Fayette 3 Performance Improvement/CFD modeling In Progress
oMU Elmer Smith 1&2 Add limestone slurry storage tank, filter hold
feed tank, limestone slurry feed loop
Salt River Coronado 1&2 Multi-Pollutant Emissions Control Study In Progress
Project

Replace the existing wet FGD Systems

Sesrgpant & Liuwhy-
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Recent SCR Projects

Utility Station/Unit MW Status Contracting
(Total)

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 Mclintosh 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 700 Design MLS/Postponed

PSEG ﬁ/i(zarcer 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 lllinois 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 Seroe ey -

MLS: EPC: O-E:

Multiple Lump Sum

Engineer, Procure, Construct

Owner’s Engineer

16





Recent & Active S&L Air Quality Control Project Activity

NOx — SCR Page 1 of 2

owner/Station Size Coal or Strategic |Technology [ Conceptual | Owner's | Preliminary | Detailed | Commercial

W ! (net- MW) Gas Planning [Assessment Design A-E Role Design Design 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 730 Coal X X X X X Postponed
& Genoa
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
Gainesyville Regional
Utilities/Deerhaven 2 200 Coal X X X X X 2009
Lakeland
Electric/Mclntosh 3 364 Coal NA X NA X i 2009

*Ongoing n = v 17






Recent & Active S&L Air Quality Control Project Activity

NOx — SCR Page 2 of 2
owner/Station Size Tvpe Strategic |[Technology [ Conceptual | Owner's | Preliminary | Detailed | Commercial
(net-MW) yp Planning [Assessment Design A-E Role Design Design Operation
Mirant/Morgantown 1,2 1,252 Coal NA X X Xt X Xt 2007
OW(.ansboro Municpal/Elmer 150 Coal X X X NA X X 2004
Smith 1
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 ?II|n0|s Power 174 Coal X X X NA X X 2004
Coop/Marion 4
Tampa Electric/Big Bend 1-4 1,200 Coal NA X X NA X Xt 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
e gent T
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Appendix E

Particulate Experience
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Client

Basin Electric

Cinergy
Dairyland

Dynegy

MidAmerican

Mirant

Station Unit

*Dry Fork 1

*Gallagher 1-4

*Genoa 3
*Madgett 1
*Baldwin 1,2,3
*Havana 6
*Vermilion 1,2
*Hennepin 1,2

*Walter Scott, Jr. Energy

Center #4
Dickerson 1-3

* Designed for mercury control

Baghouse Design Projects

MW

420

600 (total)

350
370
1,905 (total)
450
183
306
870

300

Continued on Next Page

Page 1 of 3
Baghouse  Status
Type
Pulse Jet 2007
Pulse jet 2008/9
Pulse jet 2007
Pulse jet 2007
Pulse jet 2010 - 2012
Pulse jet 2009
Pulse jet 2007
Pulse jet 2008
Pulse jet 2007
Pulse jet 2003

20





Client

Nova Scotia Power
Corp.

NPPD

Public Service New
Mexico

Reliant Energy

Reserve Mining
Company

Southern lllinois
PowerCoop

Baghouse Design Projects

Station Unit MW  Baghouse
Type

Point Aconi 1 165 Reverse Air

Gerald Gentleman 1-2 1,200 Reverse air

*San Juan 1-4 1760 Pulse jet
(Total)

Shawville Unit 3-4 572 Pulse jet

Lakeside 1-2 125 Reverse Air
(Total)

Marion 4 174 Pulse Jet

* Designed for mercury control

Continued on Next Page

Page 2 of 3
Status

1994

2001

2007

2009 (hold)

1993

2002

21





Baghouse Design Projects

Page 3 of 3
Client Station-Unit MW Baghouse Status
Type
Texas-Genco Parish 5-7 2,083 Reverse air 1989
(total)
TU Electric Big Brown 140 COHPAC - 1993
Demo
Big Brown 2 593 COHPAC 1995
Big Brown 1 593 COHPAC 1995
Wisconsin Electric Valley 1-2 280 Pulse jet 1996
(total)
Wisconsin Public Service Weston 3 320 Pulse jet 2002

Totals 39 Units 9,283

* Designed for mercury control Sergent & Lundys: 22
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Hg Control Experience
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Example S&L Mercury

Collection Study Experience

wet FGD systems. Considering additives and

collection and retention in existing wet FGD
system. Considering additives and oxidation

Researching all state-of-the-art and leading
Testing those technologies that are not fully

units. Recommending a unique technology

Utility Unit Size (MW) Technology Description
Cleco Dolet Hills 650 Evaluating methods to increase
mercury collection and retention in existing
oxidation catalysts.
Salt River Project Coronado 1 411 Evaluating methods to increase mercury
Coronado 2 411
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
edge mercury collection technologies.
developed and have application to client’s
for each unit in the system.
Basin Electric New Units Various

MidAmerican
Associated Electric

Evaluation of various mercury control
concepts for new coal fired unit applications
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.

Sergpant & Luuwly- 24





Utility
Ameren

Alliant Energy

Dairyland Power Coop.

Dynegy

MidAmerican Energy

Unit

Meredosia 3
Newton 1,2
Edwards 1,2,3
Labadie 1,2,3,4
Meramec 1,2,3,4
Rush Island 1, 2
Edgewater 5
Genoa 3
Madgett 6
Baldwin 1, 2, 3
Havana 6
Hennepin 1,2
Vermilion 1,2
Walter Scott 4

Size (MW)
229

590, 608

110, 272, 375
630, 630, 650, 650
140, 140, 300, 360
635, 635

380

380

400

638, 637, 627

493

75,231

185

870

Technology
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP

Ahead of last ESP fields

ESP & ACI & BH
ESP & ACI & BH
ACl & ESP

ESP & ACI & DFGD & BH

ESP & ACI & BH
ESP & ACI & BH
ACl & DFGD & BH

Continued on Next Page

Operation
2009

2009
2009
2010
2010
2010
2007
On Hold
On Hold
2009
2009
2008
2007
2007

Sesrgpant & Liuwhy-

Recent S&L Mercury Control
Activated Carbon Injection Experience
Page 1 of 3

25





Utility
Midwest Generation

NRG Energy
Southern Company

Allegheny Energy

Basin Electric
MDU

Unit

Crawford Unit 7, 8
Fisk Unit 19

Joliet Unit 6, 7, 8
Powerton Unit 5, 6
Waukegan Unit 7, 8
Will County Unit 3, 4
Homer City Unit 1, 2
Indian River 1, 2, 3, 4
Barry Unit 4

Daniel Unit 1, 2
Gaston Unit 2, 3
Watson Unit 4
Armstrong 1, 2

Dry Fork 1
Lewis & Clark

Recent S&L Mercury Control

Size (MW)
237,347

348
341,566,561
850, 850
359, 385
281, 351
650, 650
96, 96, 175, 458
404, 500
500, 500
212, 272
250

192, 192

420
50

Continued on Next Page

Technology

ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP
ACI & ESP

Activated Carbon Injection Experience

Page 2 of 3

Operation
2008

2008
2009
2009
2008
2009
2009
2008
2009
2009, 2008
2009
2010
2009

ACl & DFGD & BH 2011

ACl & BH

2010

Sergpant & Luuwly-

26





Recent S&L Mercury Control
Activated Carbon Injection Experience

Page 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 ACIl & 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

Sergpant & Luuwly- 27
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Phase Il 316(b) Evaluation Experience

Client

We Energies

NRG

Dynegy

Exelon Nuclear

Station(s)

Valley Power
Plant

Indian River
Station

Morro Bay and
Moss Landing

Victoria County
Station

Project Description

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.

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.

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.

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.

Date

2011

2009

2009

2009

512-474E.doc
041411

Sargent & Lundy -





Phase Il 316(b) Evaluation Experience

Client Station(s) Project Description Date
Xcel Energy Riverside 7 Detailed design of T-screen 2007

installation on intake structure

Oklahoma Gas & Electric Various Owner’s engineer support for 2006
client’'s 316(b) compliance program.
Evaluated the technical feasibility,
effectiveness, and costs associated
with several impingement control
technologies.

Exelon Nuclear Dresden Station 316(b) determination of Hydraulic 2005
Units 2 and 3 Zone of Influence for existing CWIS
on Kankakee River

PSEG Fossil Bethlehem Specified and prepared BOP 2005
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.

PSEG Nuclear Salem Alternate Intakes Designs in 2005
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

512-474E.doc 2
041411

Sargent & Lundy -





Phase Il 316(b) Evaluation Experience

Client Station(s) Project Description Date
the NJPDES permit renewal.

Midwest Generation Fleetwide Evaluation of proposed cooling 2005
system modifications for
compliance with the 316(b)
performance standards.

Oklahoma Gas & Electric Various Owner’s-engineer support and 2006-2007
Stations technical support for the 316(b)
program
Oklahoma Gas & Electric Fleetwide Technical evaluation of the client’s 2005

existing cooling water intake
structures for compliance with the
316(b) performance standards, and
preparation of the 316(b) Proposals
for Information Collection (PICs).

Oklahoma Gas & Electric Sooner Evaluate each facility’s existing 2004
cooling water intake structure for
Muskogee compliance with the Phase Il
316(b) regulations; identify
Seminole potential compliance strategies;

prepare feasibility assessments
Horseshoe Lake and cost estimates; identify
biological sampling/testing needs
to support the NPDES permit
applications; and develop a 316(b)
compliance strategy for each

facility.
Indianapolis Power & Light  Petersburgh Identified the Phase 1l 316(b) 2004
regulations applicable to each power
Harding station; prepared a preliminary
evaluation of each station’s
Eagle Valley compliance with the applicable

performance standards; identified
potential compliance strategies; and
prepared preliminary cost estimates.

Midwest Generation Joliet Station Evaluated the impact of various 2004
cooling water treatment/discharge
strategies for compliance with the
Phase Il 316(b) regulations.

512-474E.doc 3
041411

Sargent & Lundy -





Phase Il 316(b) Evaluation Experience

Client Station(s) Project Description Date
Xcel Energy Services, Inc. Riverside Plant  Performed screen house 2006

modifications to address 316(b)
requirements

512-474E.doc 4
041411

Sargent & Lundy -
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UNIT_NAME Coleman C1
OP_YEAR 2009
SO2_MASS 1458.403
NOX_RATE 0.3263
NOX_MASS 1743.828
LATITUDE 37.9628
LONGITUDE -86.7917
SO2_CONTROL_INFO Wet Lime FGD

Low NOx Burner
Technology (Dry

NOX_CONTROL_INFO

Bottom only)

Electrostatic

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 C1
OP_YEAR

SO2_MASS

NOX_RATE

NOX_MASS

SO2 Rate

COOLING SYSTEMS

Kenneth C
Coleman C1

Cooling System ID

Cooling Tower Type Details
Cooling Water Source

Precipitator

09-2008

Coleman

Ohio River

1905

0.01

99.8

2010
932.951
0.3276

1367.136

0.2248

Coleman C2 Coleman C3

2009 2009
1778.283 656.389
0.3473 0.3489
1672.658 1648.863
37.9628 37.9628
-86.7917 -86.7917

Wet Lime FGD Wet Lime FGD

Low NOx Burner
Technology (Dry
Bottom only)

Electrostatic
Precipitator

09-2008

Coleman

C2

Kenneth C
Coleman C2

Ohio River

Low NOx Burner
Technology (Dry
Bottom only)

Electrostatic

Precipitator

1777

0.01

99.8

99.8

09-2008

Coleman

C3
2010
1038.529
0.329
1273.725
0.2697

Kenneth C
Coleman C3

Ohio River

2329

0.01

99.8

99.8

2010
1130.347
0.3316
1531.741
0.2460

Once through, fresh Once through, fresh Once through, fresh

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 Ib) NL
Cooling Tower Design Water Flow
Rate (cubic ft/s) NL
Cooling Tower Design Power
Requirement (MW) NL
Number of Associated Boilers

water

9/1/1969

140.7

140.7

55

86

82

114

water

NL

NL

NL

water

8/1/1970

128.7

128.7

56

86

84

115

NL

NL

NL

8/1/1971

144.7

144.7

55

86

93

108

HMP&L Station 2

H1
2009
1774.309
0.0982
457.849
37.6472
-87.5028
Wet Lime FGD
Low NOx Burner
Technology (Dry

Bottom only)
Selective Catalytic

Reduction

Electrostatic

Precipitator

05-2009

HMP&L Stal
H1

1976

0

99

99

tion 2

2010

1694.067

HMP&L Stal

0.074
347.911
0.3548

tion

HMP&L Station 2 H2
2009
3035.676
0.0871
580.396
37.6472
-87.5028
Wet Lime FGD

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

Electrostatic
Precipitator

1983
0
99
99
05-2009
HMP&L Station 2

H2
2010
1596.6
0.0702
310.128
0.3547

Two Henderson H R D Green G1
Mechanical draft,
Wet process

Green River

Recirculating with
forced draft cooling

tower(s)

6/1/1973

116

17.7

63

89

96

112

46

180

Mechanical draft, Wet
process

Green River
Recirculating with
forced draft cooling
tower(s)

12/1/1979

7.3

19

5.4

85

94

121
48

233





UNIT_NAME
OP_YEAR
S02_MASS
NOX_RATE
NOX_MASS
LATITUDE
LONGITUDE
S02_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 Ib)

Cooling Tower Design Water Flow

Rate (cubic ft/s)

Cooling Tower Design Power

Requirement (MW)

Number of Associated Boilers

R D Green G1
2009
1792.4
0.213
2085.026
37.6467
-87.5006
Wet Lime FGD

Low NOx Burner
Technology (Dry
Bottom only)
Electrostatic
Precipitator
2820
0.03

99.2

08-1982

R D Green
2010
1216.344
0.2042

2049.951
0.1225

R D Green G2
Mechanical draft,
Wet process
Green River
Recirculating with
forced draft cooling
tower(s)

12/1/1980

7.4

18

5.6

88

94

113

119
48

233

R D Green G2
2009
1302.447
0.2024
1609.412
37.6467
-87.5006
Wet Lime FGD

Low NOx Burner
Technology (Dry
Bottom only)
Electrostatic
Precipitator
2660
0.03

99.3

05-1982

R D Green
2010
949.238
0.2163

2167.901
0.0943

D B Wilson W1
Mechanical draft,
Wet process
Green River
Recirculating with
forced draft cooling
tower(s)

11/1/1986

21.2

70

91

69

94
110

446

D B Wilson W1
2009
6746.768
0.0679
990.329
37.4497
-87.0803
Wet Limestone

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

6099

0.03

99.9

D B Wilson

w1

2010
9095.034
0.0526
933.555
0.5022

Robert Reid R1
2009
545.215
0.4452
59.842
37.6467
-87.5033

Cyclone
Electrostatic
Precipitator

837

0.04

98.9

Robert Reid
R1
2010
4525.047
0.5029
511.928
4.6117

Robert Reid

2010
4.243
0.7211
44.739
0.0672





Facility Name
Boiler ID
Fuel Type
result_id

HAPs_test_group
sample_number
test_start_date
test_stop_date
HHV_rec
HHV_rec_units
moisture_rec
ash_rec
sulfur_rec
HHV_dry
HHV_dry_units
ash_dry
sulfur_dry
chlorine_dry
chlorine_units
mercury_dry
mercury_units
antimony_dry
antimony_units
arsenic_dry
arsenic_units
beryllium_dry
beryllium_units
cadmium_dry
cadmium_units
chromium_dry
chromium_units
lead_dry
lead_units
manganese_dry
manganese_units
nickel_dry
nickel_units
selenium_dry
selenium_units
fluorine_dry
fluorine_units
cobalt_dry
cobalt_units

HMP&L Station Two |HMP&L Station Two | HMP&L Station Two | HMP&L Station Two | HMP&L Station Two H HMP&L Station Two IR D Green
1 1 1 2 2 2

Bituminous
1

Acid gas HAPs
1

25-May-10
25-May-10
12376
BTU/Ib
723

8.97

3.07
13340
BTU/Ib
9.67

331

1707
mg/Kg

73
mg/Kg

Bituminous
1

Acid gas HAPs
2

25-May-10
25-May-10
12297
BTU/b
7.11

9.71

3.01
13238
BTU/Ib
10.45
3.24

1859
mg/Kg

147
mg/Kg

Bituminous
1

Acid gas HAPs
3

25-May-10
25-May-10
12419
BTU/Ib
723

8.69

3.05
13387
BTU/Ib
9.37

329

530

mg/Kg

73
mg/Kg

Bituminous
1

Acid gas HAPs
1

13-May-10
13-May-10
12113
BTU/b
8.62

9.22

2.99
13256
BTU/Ib
10.09
3.27

1845
mg/Kg

83
mg/Kg

Bituminous
1

Acid gas HAPs
2

13-May-10
13-May-10
11992
BTU/Ib
8.19
10.63

357
13062
BTU/Ib
11.58
3.89

1877
mg/Kg

97
mg/Kg

Bituminous
1

Acid gas HAPs
3
13-May-10
13-May-10
12219
BTU/b
7.73

9.5

3.21
13243
BTU/Ib
103

3.48

1832
mg/Kg

96
mg/Kg

Bituminous
3

Mercury and non-
mercury metalic
HAPs
Coal-R2-Metallic
19-May-10
19-May-10
11499

Btu/lb

12.08

9

37
13079
Btu/lb
10.24
421
583
ppm
0.11
mg/Kg
0.01
mg/Kg
5.04
mg/Kg
0.47
mg/Kg
0.23
mg/Kg
271
mg/Kg
6.72
mg/Kg
38.7
mg/Kg
42.79
mg/Kg
0.04
mg/Kg

1.31
mg/Kg

R D Green
2

Bituminous
3

Mercury and non-
mercury metalic
HAPs
Coal-R3-Metallic
19-May-10
19-May-10
11966

Btu/lb

10.18

8.24

3.81

13322

Btu/lb

9.17

4.24

mg/Kg
4.44
mg/Kg
0.44
mg/Kg
0.18
mg/Kg
28

mg/Kg
4

mg/Kg
14.23
mg/Kg
33.18
mg/Kg
0.19
mg/Kg

0.88
mg/Kg

R D Green
2

Bituminous
1

Non-dioxin/furar
organic HAPs
Coal-R1-NON D/F
18-May-10
18-May-10
11772

Btu/lb

12.44

7.28

3.62

13445

Btu/lb

8.32

4.13

R D Green

Bituminous
1

Non-dioxin/furar
organic HAPs organic HAPs Acid gas HAPs

20-May-10
20-May-10
12305
Btu/lb

9.64

6.88

3.46
13618
Btu/lb

7.61

3.83

R D Green

Bituminous
1

Non-

dioxin/furan

20-May-10
20-May-10
12180
Btu/lb

10

6.78

3.47
13533
Btu/lb

753

3.86

R D Green

Bituminous
2

17-May-10
17-May-10
11470
Btu/lb
13.97
7.85

3.47
13333
Btu/lb

9.12

4.03

607

ppm

R D Green

Bituminous
2

Acid gas
HAPs

17-May-10
17-May-10
11933
Btu/lb
11.14
7.54

3.77
13429
Btu/lb
8.49

4.24

509

ppm

R D Green

Bituminous
2

Acid gas

R D Green

Bituminous
3

Mercury and
non-mercury

HAPs metalic HAPs
Coal-R2-NON D/F al-R3-NON D/F-R1-ACID Gas R2-ACID Gas-R3-ACID Gas oal-R1-Metallic

17-May-10
17-May-10
11886
Btu/lb
10.33
8.39

3.82
13255
Btu/lb

9.36

4.26

553

ppm

18-May-10
18-May-10
11817
Btu/lb
12.42

7.24

3.76
13493
Btu/lb

8.27

4.29

0.065
mg/Kg
0.01
mg/Kg
421
mg/Kg
0.44
mg/Kg
0.2
mg/Kg
243
mg/Kg
3.12
mg/Kg
10.18
mg/Kg
35.94
mg/Kg
0.06
mg/Kg

0.79
mg/Kg





Unit Name RD Green 2

Unit Type Conventional Boiler

Total_Capacity_MWe 239
Bituminous,

Fuel types Petroleum coke

Fuel_Conc_ppm ppm 8.75E-02

Mercury - ERT Ib/MMBtu

Mercury - ETTS Ib/MMBtu 2.40E-06

Mercury - CEMS Ib/MMBtu

control_group_1 PM control

Electrostatic
precipitator, cold
side, w/o flue gas

control_type_1 conditioning
install_date_1 1/1/1981
control_group_2 SO2 control
control_type_2 Spray type

HCl in Fuel - Weighted Ib/MMBtu

HF in Fuel - Weighted Ib/MMBtu

Weighted Dry HHV in Fuel (Btu/lb) or (Btu/gallor
Antimony_Emission Ib/MMBtu 4.81779E-08
Antimony_Fuel_ppm ppm 0.01
Arsenic_Emission Ib/MMBtu 1.84962E-07
Arsenic_Fuel_ppm ppm 4.563333333
Beryllium_Emission Ib/MMBtu 1.23479E-08
Beryllium_Fuel_ppm ppm 0.45
Cadmium_Emission Ib/MMBtu 8.40819E-08
Cadmium_Fuel_ppm ppm 0.203333333
Chromium_Emission Ib/MMBtu 4.23128E-07
Chromium_Fuel_ppm ppm 2.646666667
Lead_Emission Ib/MMBtu 2.35808E-07
Lead_Fuel_ppm ppm 4.613333333
Manganese_Emission Ib/MMBtu 2.10276E-06
Manganese_Fuel_ppm ppm 21.03666667
Magnesium Ib/MMBtu

Nickel_Emission Ib/MMBtu 2.16198E-07
Nickel_Fuel_ppm ppm 37.30333333
Selenium_Emission Ib/MMBtu 1.48174E-07
Selenium_Fuel_ppm ppm 0.096666667
Filterable Particulate Ib/MMBtu 0.046919376

Filterable PM2_5 ppm
PM2_5 Condensible Particulate Ib/MMBtu 0.012588918





Unit Name

Unit Type
Total_Capacity_MWe

Fuel types

Completed Fuel Types
Fuel_Cl_ppm

Fuel_F_ppm

HCl in Fuel Based on Emissions
Test

HF in Fuel Based on Emissions Tes
HCI in Fuel - Weighted

HF in Fuel - Weighted
Chlorine - ERT

Chlorine - ETTS

HCN - ERT

HCN - ETTS

Hydrogen Chloride - ERT
Hydrogen Chloride - ETTS
Hydrogen Fluoride - ERT
Hydrogen Fluoride - ETTS
Sulfur Dioxide - CEMS
Sulfur Dioxide - ERT
Sulfur Dioxide - ETTS
control_group_1

control_type_1
install_date_1
control_group_2

control_type_2
install_date_2
control_group_3
control_type_3
install_date_3

HMP&L Station
Two Henderson 1

Conventional Boiler

Bituminous

Bituminous
1365.333333
97.66666667

0.0000224
0.000251968

0.000267702

0.175366667

NOX control

Selective Catalytic
Reduction

10/1/2003
PM control
Electrostatic
precipitator, cold
side, w/o flue gas
conditioning

6/1/1973

S02 control
Tray type

HMP&L Station
Two Henderson 2

Conventional Boiler

Bituminous

Bituminous
1851.333333
92

0.0000205
0.000305161

0.000194951

0.2149

NOX control

Selective Catalytic
Reduction

4/1/2004
PM control
Electrostatic
precipitator, cold
side, w/o flue gas
conditioning

4/1/1974
S02 control

6/1/1995

RD Green 2
Conventional Boiler

Bituminous,
Petroleum coke
Bituminous,
Petroleum coke
556.3333333
65.66666667

0.0000198
0.000199026

0.000120591

0.080266667

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

1/1/1981
S02 control

Spray type
1/1/1981
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TODD M. HANSSEN
Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

EDUCATION

lowa State University - B.S. Electrical Engineering

IBM - AIX V.3 Programming and System Administration
S&L - Microstation 2D Training

S&L - BMS & BCS Control Theory

PROFICIENCIES

Project Management

Controls System Assessments/Upgrades
Electrical / Controls Modification and Upgrades
Construction Management, Testing, and Startup
Leadership

Strategic planning

Contract management

Power plant technology assessment
Repowering plant design

Combined cycle plant design

Fossil plant betterment and retrofit

Air quality control technology

FGD and SCR system additions

Fabric filter retrofit

Quality improvement

Balance-of-plant (BOP) systems design
Repowering alternatives

RESPONSIBILITIES

Mr. Hanssen is technically and commercially responsible for the satisfactory implementation of
Sargent & Lundy’s work on projects performed in the Fossil Power segment of the power industry.
This includes projects involving natural gas, coal or other fossil fuels. As part of his duties, he
directs project teams staffed by consultants, project managers, project engineers, and other
technical personnel. He consults with the client and project team in planning and scheduling the
project and in developing appropriate project control systems. He works jointly with the client and
the project team to set project objectives, design parameters, and operating philosophies that have
significant engineering and economic implications. Mr. Hanssen regularly interfaces with client
management regarding Sargent & Lundy performance and the status of engineering and
construction progress.

J5702
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TODD M. HANSSEN
Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

EXPERIENCE

Mr. Hanssen has been involved in numerous projects involving major retrofits and upgrades to
existing coal fired stations. This work has included plant control system upgrades, selective
catalytic reduction (SCR) system retrofits, powder river basin coal conversions, re-powering, simple
cycle combustion turbines and balanced draft conversions.

Mr. Hanssen is presently the Senior Vice President/Project Director for FGD’s and Activated
Carbon Environmental Upgrades.

Mr. Hanssen has provided construction management, checkout, startup and design services for the
retrofitting of equipment and the installation of new equipment in major power plants. This included
computer automation of equipment as well as installation.

Prior to joining Sargent & Lundy, Mr. Hanssen worked in the development and specification of a
distributive energy management system, which controlled and monitored the utilities bulk power
transmission and automatic generation control. He also provided field services and assisted in the
design of sub-transmission and high voltage power transmission lines.

Mr. Hanssen has worked as an environmental field engineer providing site evaluations of electrical
substations to comply with federal regulations concerning poly chlorine biphenals and spill
prevention control and countermeasures.

His experience includes:

ENVIRONMENTAL UPGRADES

o Dynegy Midwest Generation
- Vermilion Unit 1 & 2, coal, 200 MW total, Project Director, Baghouse and Activated Carbon
(2007-2012)

- Hennepin Unit 1 & 2, coal, 360 MW total, Project Director, Baghouse and Activated Carbon
(2007-2012).

- Havana Unit 6, coal, coal, 475 MW, Project Director, Dry Flue Gas Desulfurization and
Activated Carbon (2007- 2012)

- Baldwin Unit 1, 2, 3, coal, 1800 MW, Project Director, Dry Flue Gas Desulfurization and
Activated Carbon (2007-2012)

- Wood River Unit 5, coal, 500 MW, Project Director, Activated Carbon Injection (2007-2012)
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TODD M. HANSSEN
Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

NEW UNIT DESIGN EXPERIENCE

e Ameren Energy Generating (CIPS)

Elgin Energy Center, natural gas, 480 MW. Simple Cycle Combustion Turbines. Electrical

and Controls design document review. (2000-2001)

e Southern lllinois Power Cooperative

Marion Unit 4, coal, 170 MW Gypsum Dewatering/Forced Oxidation (2007-2010)

Marion 1-3, coal & GOB, 120 MW. Nominated for Power Plant of the year award. (2003)

Project Manager. Repowering project utilizing CFB technology to replace 3 existing boilers
and upgrade the auxiliary power system. (2002-2003)

Marion Units 5 & 6, natural gas, 87 MW
Project Manager responsible for overall engineering planning and electrical engineering
design for two simple cycle CTs. (2002-2003)

PERFORMANCE UPGRADE EXPERIENCE

o Ameren Energy Generating (CIPS)

Duck Creek, coal, 400 MW, Electrical Engineering Manager for a low sulfur coal switch.
(2003)

Edwards, coal, 800 MW Total, Electrical Engineering Manager for a low sulfur coal switch.
(2003)

o Associated Electric Cooperative, Inc.

New Madrid 2, coal, 600 MW. Electrical and Controls design document review. SCR Retrofit
Project (1998-1999)

e Dynegy Midwest Generation (IPC)

Havana 6, coal, 475 MW. Assistant Project Manager for a powder river basin coal
conversion. (2004)

Wood River, coal, 500 MW Total. Project Manager for a diesel generator replacement.
(2002)

Baldwin 1,2 and 3, coal, 1800 MW Total, Cyclone and CE Corner fired. Lead Electrical and
Controls for a powder river basin (PRB) coal conversion. Including code classification
modifications, boiler modifications, feeder modifications, SO3 injection, aux power, coal
handling, dust collectors, rotary car dumper, water cannons, and fly ash modifications.
(1998-2000)
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Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

- Baldwin 1 and 2, coal, 1200 MW Total, cyclones. Lead Electrical and controls for a selective
catalytic reduction (SCR) system retrofit. Including air heater replacement, ID fan upgrades,
aux power maodifications, and SCR installation. Designed logic for the SCR and air heater
operation for implementation in a Westinghouse WDPF DCS. (1998-2000)

- Vermilion 1 and 2, coal, 200 MW total, Corner fired. Co-firing natural gas and coal
conversion, Bailey INFI90 Boiler Controls upgrade and Burner Management upgrade.
(1996-1997)

- Hennepin 1, coal, 120 MW. Lead controls engineer. Assisted in General Electric design
review and prepared electrical installation for turbine rotor replacement and new steam seal
installation utilizing Westinghouse WDPF control system. Prepared specifications and
assisted with design for the installation of a Bentley - Nevada Turbine Supervisory and
Instrumentation (TSI) System with a serial link to the plant control system. (1996)

- Vermilion 1 and 2, Natural Gas, 200 MW total. Coal to Natural gas conversion, Bailey
INFI90 Boiler Controls upgrade and Burner Management addition. (1994-1995)

e Southern lllinois Power Cooperative
- Marion 4, coal, 170 MW.
Project Manager. Installation of a Selective Catalytic Reduction system for NOx Control.
(2002-2003)

- Marion 1-3, coal & GOB, 120 MW. Project Manager. General Electric Generator Exciter
replacement. (2002-2003)

- Marion 1-3, coal & GOB, 120 MW. Project Manager. Turbine Controls replacement with
Siemens replacement package. (2002-2003)

CONTROLS & INSTRUMENTATION EXPERIENCE

e Ameren Energy Generating (CIPS)
- Coffeen, coal, 500 MW, cyclone. Controls engineer and project review of all design
documents. Coal Handling controls replacement. Developed logic for implementation in
WDPF (2001).

- Coffeen 1, coal, 500 MW, cyclone. Controls Engineer. Designed balance-of-plant logic and
wiring for a Boiler Control Upgrade utilizing Westinghouse WDPF. Completely removed the
main control board and replaced “soft”. (1996-1997)

e Dynegy Midwest Generation (IPC)
- Baldwin , coal, 1800 MW Total. Project Manager for a security system installation. (2003)
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Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

- Baldwin 2, coal, 600 MW, cyclone. Project Manager for a Westinghouse Ovation controls
upgrade of the boiler controls, Data Acquisition, Cyclone Management and Turbine Driven
BFP, including new installation of the Main Turbine Control systems, as well as, serial links
to the plant precipitator AVC controls and rapper controls. (2002)

- Baldwin 3, coal, 600 MW, CE Corner fired. Project Manager for a Westinghouse Ovation
controls upgrade of the boiler controls, Data Acquisition, Burner Management and Turbine
Driven BFP, including new installation of the Main Turbine Control systems, as well as,
serial links to the plant precipitator AVC controls and rapper controls. (2001-2002)

- Baldwin 1, coal, 600 MW, cyclone. Project Manager for a Westinghouse Ovation controls
upgrade of the boiler controls and turbine driven BFP, including new installation of the Data
Acquisition, Cyclone Management and Main Turbine Control systems, as well as, serial links
to the plant precipitator AVC controls and rapper controls. (2000-2001)

- Baldwin 3, coal, 600 MW, cyclone. Project Manager for turbine driven BFP Controls
upgrade. Replaced existing MHC with Westinghouse WDPF EHC Controls and hydraulics.
(21997)

- Havana 6, coal, 475 MW, Wall fired. Project Manager for a Westinghouse WDPF Boiler
Control, Burner Management, Data Acquisition, and Plant Auxiliary System Upgrade.
(1996-1998)

- Baldwin 2, coal, 600 MW, cyclone. Lead controls engineer for a Westinghouse WDPF
Boiler Control and Cyclone Management Systems upgrade. Design of a Forry precipitator
mod bus link to the new DCS. (1995-1996)

- Hennepin 1 and 2, coal, 360 MW total.
Instrumentation and control engineer. Westinghouse WDPF Boiler Controls and Burner
Management Controls Upgrade replacing all main control board function “soft”. (1993 to
1994).

e lowa Electric Light and Power (IELP)
- Sixth Street 1-10, coal/gas, 85 MW total. Instrumentation and Controls Engineer for
equipment replacements and interface with a Fisher Provox distributive control system.
(1991 to 1992)

e St. Joseph Light and Power
- Lake Road, coal. Project Manager for coal-blending system controls upgrades. (2000)
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Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

e Southern lllinois Power Cooperative

Marion 1-3, coal & GOB, 120 MW. Project Manager. General Electric Exciter replacement.
(2002-2003)

Marion 1-3, coal & GOB, 120 MW. Project Manager. Turbine Controls replacement with
Siemens replacement package. (2002-2003)

Marion 4, coal, 170 MW. Project Manager. Scrubber controls replacement of a
Programmable Logic Controller with Westinghouse Ovation. (2002-2003)

e Tri-States Generation and Transmission

Escalante Station, coal, 250 MW Total. Project Manager. Controls tie between McKinley
Paper Company and Escalante Station to monitor steam delivery. (2000-2001)

INSTRUCTION / TRAINING EXPERIENCE

o Ameren Energy Generating (CIPS)

Ameren Energy Generating, Project Manager for a Wiring Design Class for plant and design
group training. (2001).

e Dynegy Midwest Generation (IPC)

Baldwin 1 and 2,coal 1200 MW Total, cyclones. Instructor providing a general overview for
a selective catalytic reduction (SCR) system retrofit.

STARTUP & TESTING EXPERIENCE

e Dynegy Midwest Generation (IPC)

Baldwin 2, coal, 600 MW, cyclone. Construction and startup support for main turbine control
system and Autostop/EHC oil, turbine protective devices. (2002)

Baldwin 1, coal, 600 MW, cyclone. Construction and startup support for main turbine control
system and Autostop/EHC oil, turbine protective devices. (2001)

Baldwin 1,2 and 3, coal, 1800 MW total, Cyclone and CE Corner fired. Construction
Manager and Startup Manager for all PRB modifications. (1999-2000)

Baldwin 1 and 2, coal 1200 MW total, cyclones. Construction and startup support for all

SCR madifications. (1999-2000)

Havana 6, coal, 475 MW, Wall fired. Construction Manager and field support for the testing

and startup of the upgraded control systems. (1998)
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Senior Vice President/Project Director Ssrgent & Lundy:«
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Baldwin 2, coal, 600 MW, cyclone. Field support for the testing and startup of an upgraded
control system. (1996)

Vermilion 1 and 2, Natural Gas, 200 MW total. Construction Management and field support
for the testing and startup of the control systems and natural gas conversion. (1995)

Hennepin 1 and 2, coal, 360 MW total. Construction Management and field support for the
installation of a new boiler control and burner management systems. (1994)

e lowa Electric Light and Power (IELP)

Prairie Creek 1-3, Coal, 250 MW total. Construction Management for the installation of a
double wall fuel oil pipe line from the storage tanks to the boiler front. (1992)

Sixth Street 1-10, coal/gas, 85 MW total. Construction supervisor for equipment
replacements and interface with a Fisher Provox distributive control system. (1991 to 1992)

Sutherland 1-3, coal, 220 MW total. Construction Management Engineer. Assisted in the
supervision of building construction and firewall installations. Involved developing and
designing foundations as well as supervising work to insure specification compliance.
(1991)

e Southern lllinois Power Cooperative

Marion 1-3, coal & GOB, 120 MW. Auxiliary Power Startup Manager. (2003)

Marion 4, coal, 170 MW. Startup Support. Installation of a Selective Catalytic Reduction
system for NOx Control. (2003)

POWER DELIVERY EXPERIENCE

e lowa Electric Light and Power (IELP)

Utility Transmission and Substation
Design and Construction Management for sub-transmission and high voltage substations for
large industrial customers. (1993)

Control Center

Instrumentation and Control Engineer. Assisted in the development of the automatic
generation control and supervisory control and data acquisition systems of the distributive
energy management system. (1990 to 1991)

Environmental

Field Engineer providing site evaluations of electrical substations to comply with federal
regulations concerning poly chlorine biphenals and spill prevention control and
countermeasures. (1990)
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Senior Vice President/Project Director Ssrgent & Lundy:«
Fossil Power Technologies

STUDIES & COST ESTIMATING EXPERIENCE

e Allegheny Energy Supply
- Project Manager for a coal conversion study. (2004)

o Dynegy Engineering, Inc.
- Baldwin Expansion, Project Manager for a study to expand the existing Baldwin Energy
Complex with two additional units. This included a technology evaluation and further
development and permitting support of the selected technology. (2001-2002)

e Corn Products International, Inc.
- Project Manager for a technology evaluation and cost estimating for new fossil fuel units to
supply power and steam for a process plant. (2001)

e Centennial Capital Holdings, Inc.
- Project Manager for a technology evaluation for new fossil fuel units. (2001)

MEMBERSHIPS

Institute of Electrical and Electronics Engineers

IEEE Power Engineering Society

Tau Beta PI National Engineering Honor Society

Etta Kappa NU National Electrical Engineering Honor Society
Golden Key National Honor Society

PUBLICATIONS

Partnering experience on the Vermilion Station Dual-Fuel project. Presented at the American
Power Conference, Chicago, lllinois - April 1996.
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ADAM C. LANDRY
Project Manager
Fossil Power Technologies

Sargent & Lundy -

EDUCATION
Cooper Union — B. E. Mechanical Engineering — 1989
REGISTRATION

Professional Engineer — Indiana
Professional Engineer — New York
Professional Engineer — lllinois
Professional Engineer — Alberta, Canada

PROFICIENCIES

Project Management

Mechanical and system design

Steam and water cycle systems design and analysis
Valve design

Equipment specification and procurement
Microstation/CADME

Analysis and performance testing of heat exchangers
Heat balance modeling programs: PEPSE, CYCLE
Flow modeling: FLO-SERIES

RESPONSIBILITIES

As a project manager, Mr. Landry is responsible for the planning, coordination, and performance
monitoring of project work. He works with the project engineering staff in the preparation of
engineering and construction schedules, project cost estimates, and project scope of work. Mr.
Landry controls project engineering man-hour expenditures by regularly monitoring expended
man-hours versus the man-hour estimates. He advises the client regarding the project’s status
in his day-to-day communications with the client, in regularly scheduled meetings, and via
monthly progress reports. Mr. Landry monitors project engineering and provides technical
leadership across all disciplines, providing coordination of project activities relating to the
preparation of deliverable documents such as design criteria, specifications, bid evaluations,
and drawings. He works with the client, suppliers, and contractor representatives, visiting sites
and attending meetings to assure that the construction of the facility proceeds in accordance
with the client requirements.

EXPERIENCE
Mr. Landry has been involved with numerous projects involving major retrofits and upgrades to

existing coal fired stations, as well as new unit designs for coal-fired and combined-cycle power
plants.
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ADAM C. LANDRY
Project Manager
Fossil Power Technologies

Sargent & Lundy -

Mr. Landry is currently the Project Manager for several Flue Gas Desulfurization and Mercury
Reduction environmental retrofit projects, as well as the Project Manager for numerous plant
upgrade projects.

Mr. Landry recently completed assignments as the lead mechanical engineer for a supercritical,
coal-fired power plant built in Council Bluffs, lowa, and for General Electric's first "H" technology
combined cycle projects built in Wales, U.K.

Mr. Landry was previously assigned to the Power Systems Engineering Division/Analysis and
Technology Division, where his experience covers the analysis and design of various power
plants systems and equipment. His experience includes equipment sizing and selection,
material procurement, and detailed analysis of systems and components. He has been
responsible for the preparation and review of system design criteria, piping and instrument
diagrams (P&IDs), flow diagrams, calculations, piping, valve, equipment and specialty lists,
system descriptions, and procurement and erection specifications.

Prior to joining Sargent & Lundy, Mr. Landry worked with another architect-engineering firm,
where he was involved in the design of various power plants, including cogeneration and
combined cycle fossil-fuel plants, resource recovery facilities, and nuclear plants.

His relevant experience includes:

e DYNEGY MIDWEST GENERATION
e Environmental Upgrades

- Hennepin Unit 1 & 2, Coal-fired, 293 MW total, Baghouse retrofit (2006-2009), Project
Manager

- Havana Unit 6, Coal-fired, 441 MW, Dry Flue Gas Desulfurization (2006 — 2012), Project
Manager

- Baldwin Unit 3, Coal-fired, 600 MW, Dry Flue Gas Desulfurization (2006 — 2012), Project
Manager

- Baldwin Unit 1, Coal-fired, 600 MW, Dry Flue Gas Desulfurization (2007 — 2012), Project
Manager

- Baldwin Unit 2, Coal-fired, 600 MW, Dry Flue Gas Desulfurization (2007 — 2012), Project
Manager

- Vermilion Unit 1 & 2, Coal-fired, 164 MW total, Mercury Reduction (2005-2007), Project
Manager

- Hennepin Unit 1 & 2, Coal-fired, 293 MW total, Mercury Reduction (2006-2009), Project
Manager

- Havana Unit 6, Coal-fired, 441 MW, Mercury Reduction (2006 — 2009), Project Manager

Page 2
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Project Manager
Fossil Power Technologies

Sargent & Lundy -

Baldwin Unit 3, Coal-fired, 600 MW, Mercury Reduction (2006 — 2009, Project Manager
Baldwin Unit 1, Coal-fired, 600 MW, Mercury Reduction (2006— 2009), Project Manager
Baldwin Unit 2, Coal-fired, 600 MW, Mercury Reduction (2006— 2009), Project Manager

Wood River 5, Coal-fired, 375 MW, Mercury Reduction (2006-2009), Project Manager

e DYNEGY MIDWEST GENERATION
e Plant Upgrades

Havana Unit 6, Coal-fired, 441 MW, Project Manager
Distributed Control System Upgrade (2008-2009)
Turbine Control System Upgrade (2008-2009)

SCR Sootblower Heater evaluation (2008-2009)
Mercury CEMS retrofit (2007-2009)

Reheat attemperation modifications (2006-2007)

Baldwin Unit 1, Coal-fired, 600 MW, Project Manager
Turbine Supervisory Instrumentation conversion (2008-2009)

Baldwin Unit 2, Coal-fired, 600 MW, Project Manager
Particulate Monitoring CEMS retrofit (2007-2009)

Baldwin Unit 3, Coal-fired, 600 MW, Project Manager
Station heating system modifications (2006-2007)
Particulate Monitoring CEMS retrofit (2007-2009)

Hennepin Unit 1, Coal-fired, 110 MW total, Project Manager
Distributed Control System Upgrade (2008-2009)
Watthour Meter Replacement (2008-2009)

Hennepin Unit 2, Coal-fired, 210 MW total, Project Manager
Turbine Supervisory Instrumentation conversion (2008-2009)

Wood River 5, Coal-fired, 375 MW, Project Manager
Mercury CEMS retrofit (2007-2009)

Wood River 4, Coal-fired, 75 MW, Project Manager

Distributed Control System Upgrade (2008-2009)

Turbine Supervisory Instrumentation conversion (2008-2009)
Watthour Meter Replacement (2008-2009)

Coal Mill Burner Isolation Gate Valve modification (2008-2009)
Bearing Water Heat Exchanger Controls modification (2008-2009)
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¢ SOUTHERN ILLINOIS POWER COOPERATIVE

Marion Unit 4, Coal-fired, 173 MW

Forced Oxidation and Gypsum Dewatering retrofit (2007-2009)
Air Heater Replacement project (2007-2008)

Reheat Pipe Failure evaluation (2009)

Generator Step-Up Transformer evaluation (2009)
Recirculation Tank piping modifications (2009)

Marion Unit 123, Coal-fired, 120 MW
Circulation Water Pump replacement (2009)
SCR addition (2008)

e DYNEGY MIDWEST GENERATION

Vermilion Unit 1 & 2, Coal-fired, 164 MW
Lead Mechanical Senior Project Engineer
Baghouse retrofit (2005-2007)

¢ MID-AMERICAN ENERGY CO.

Council Bluffs Energy Center — Unit 4, Coal-fired supercritical, 790MW

Lead Mechanical Senior Project Engineer: Responsible for coordinating the mechanical
engineering tasks, including design criteria, P&IDs, Isometric drawings, procurement
specifications, system descriptions, design calculations, and Hazop reviews.
Responsible for coordinating engineering design with boiler manufacturer, BHK, and with
turbine manufacturer, Hitachi. (2003 — 2007)

« KEYSPAN

Ravenswood Unit 3, Coal-fired, 1000 MW

Lead Mechanical Senior Project Engineer: Responsible for coordinating the mechanical
engineering and design tasks for the replacement of the hot reheat steam piping system.
Tasks included review of demolition plans, design of replacement piping system, and
procurement of system piping and valves. (2003)

¢« NEW YORK POWER AUTHORITY

Poletti Project, Combined-cycle, Natural gas, 2x2x1 units, 550 MW

Lead Mechanical Senior Project Engineer: Responsible for coordinating the construction
release of the mechanical deliverables, i.e. general arrangements, P&IDs, isometrics,
procurement specifications, system descriptions, vendor drawings, etc. (2002 - 2003)

¢ GENERAL ELECTRIC

Heritage Project, Combined-cycle

Natural gas, "7H" Technology, 2 — 1x1x1 units, 800 MW

Lead Mechanical Senior Project Engineer: Responsible for coordinating the mechanical
and design tasks, i.e., design criteria, general arrangements, P&IDs, isometrics,
procurement specifications, system descriptions, etc. for the first 7H combined cycle
plant. (2001 — 2002)

J295-2
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- Baglan Project/Fleetwood Project
Combined-cycle cogeneration, Natural gas, "9H" Technology, 500 MW
Lead Mechanical Project Engineer: Responsible for coordinating the mechanical and
design tasks, i.e. design criteria, general arrangements, P&IDs, isometrics, procurement
specifications, systems descriptions, etc. for the first 9H combined cycle plant. (1999 —
2003)

Project Engineer: Responsible for preparation and review of procurement specifications,
P&IDs, equipment and pipe design calculations, design criteria and system descriptions.
(1998 — 1999)

- Rainey Project
Project Associate: prepared preliminary P&IDs. (1999)

e JAPANESE GASOLINE COMPANY
- Cubatao Project, Combined-cycle cogeneration
Natural Gas
Lead Mechanical Project Engineer: Responsible for developmental mechanical tasks,
including general arrangements, P&IDs, procurement specifications, etc. (2001)

MITSUI & CO. LTD
- Beilungang Units 3, 4, 5, 3 x 600 MW Coal Fired Plant
Lead Mechanical Project Engineer: Responsible for coordinating and performing the
mechanical and design tasks, including P&IDs isometrics, review of vendor drawings
and documentation, design calculations, etc. (1995 — 1997)

JIANGSU PROVINCIAL ELECTRIC POWER COMPANY
- Yangzhou Thermal Power Plant Units 1 and 2
2 x 500 MW Coal Fired Plant
Mechanical Engineer
Designed Steam Blowout System. (1995)

ELECTRIC GENERATING AUTHORITY THAILAND
- Khanom
Reviewed steam turbine bypass system design. (1995)

CINCINNATI GAS & ELECTRIC COMPANY
- Miami Fort Units 7 & 8
Responsible for mechanical design corresponding to stack replacement, including
design of induced draft fan and duct work. (1994)

JIANGSU LIGANG ELECTRIC POWER COMPANY, LTD
- Ligang Power Station Units 3 and 4
2 X 700 MW, Coal Fired Plant
Performed pipe sizing calculations. (1994)
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e CAROLINA POWER & LIGHT
- Roxboro
Prepared primary fan specification as part of pulverizer replacement project. (1994)

INDECK ENERGY SERVICES, INC.
- Eden Energy Center
Proposed combined cycle cogeneration plant
Prepared heat balances using CYCLE combustion turbine-heat recovery steam
generator-steam turbine modeling program. (1994)

ENERTEM, INC.
- Cogeneration project
Proposed combined cycle cogeneration plant. Prepared heat balances using CYCLE.
(1993)

e ABB
Prepared several heat balances modeling ABB and Sargent & Lundy combined cycle
design model off-design performance using CYCLE. (1993)

¢ DESIGN POWER
- China Coastal Projects
Proposed four coal units totaling 2400 MW. Prepared plant performance. (1993)

e MISSOURI PUBLIC SERVICE
Proposed combined cycle cogeneration plant. Prepared heat balances using CYCLE.
(1993)

e NOVA SCOTIA POWER CORPORATION
- Point Aconi, Coal, 165 MW
Review of design calculations. (1993)

e SOUTHERN ELECTRIC INTERNATIONAL
Proposed Mexican Combined Cycle Cogeneration Projects.
Prepared heat balances using CYCLE. (1993)

e WISCONSIN ELECTRIC
- Valley 1 and 2, Coal, 140 MW each.
Fabric filter user's survey. (1993)

e |ILLINOIS POWER
- Vermilion 1 and 2, Coal, 183 MW total.
Responsibilities included analyzing circulating water piping system in conjunction with
the installation of a new cooling tower. (1992)

Sargent & Lundy -
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e COGENTRIX
- Mayaguez, Puerto Rico
Two coal fired cogeneration plants, 150 MW each.
Responsibilities included equipment and pipe sizing, equipment specification
preparation, project pipeline, equipment, relief valve, and specialty lists. Modeled plant
heat balance using PEPSE heat balance program. (1991)

DICK CORPORATION/ASEA BROWN BOVERI
- Lakewood, New Jersey
Proposed 240 MW combined cycle cogeneration plant.
Responsibilities included preparing equipment specifications for vendor bidding, sizing
pipes, designing piping layout, and reviewing vendor proposals for pricing equipment.
(1991)

OGDEN-MARTIN SYSTEMS, INC.
- Mercer County, New Jersey
Proposed resource recovery facility.
Responsibilities included preparing equipment specifications for vendor bidding, sizing
pipes and equipment, and designing piping layout. (1991)

¢ Huntington, Long Island, New York
Resource recovery facility.
Responsibilities included reviewing vendor data for conformance with specifications,
reviewing and redesigning various systems, and preparing lubrication lists. (1990)

e U.S. DEPARTMENT OF ENERGY
- LEBS Program
Developed computer program and documentation to analyze the temperature of air
flowing through the tubes along a high temperature furnace's walls in a high-
performance power system. (1991)

YONKERS CONSTRUCTION COMPANY AND INDECK ENERGY SERVICES, INC.
- Yonkers, New York
Proposed 135 MW combined cycle cogeneration plant.
Responsibilities included preparing equipment specifications for vendor bidding, sizing
pipes, designing piping layout, and review vendor proposals for pricing equipment.
(1991)

ELECTRIC GENERATING AUTHORITY THAILAND
- Ao Phai, Thailand
Proposed six coal units, 700 MW each.
Responsibilities included preliminary plant arrangement and equipment sizing. (1990)

e ELECTRIC POWER RESEARCH INSTITUTE
- State-of-the-Art Power Plant
Prepared conceptual design of the pulverized coal fired base case 400 MW units.
Prepared technology "module” comparing tube sheet-type and header-type feedwater
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heaters. Prepared technology "module" comparing different designs of condensate
heating used in combined-cycle power plants. (1992 — 1993)

COMMONWEALTH EDISON COMPANY
- LaSalle 1 and 2, Nuclear, 1132 MW each
Mechanical Associate responsible for coordinating the tasks associated with system
analysis supporting the design modification of the RWCU system. (1997 — 1998)

Performed flooding analysis postulated due to a failure of the service water system.
(1995)

Analysis of the emergency core cooling system under various postulated scenarios,
including limiting suppression pool conditions versus NPSH requirements for high-and —
low pressure core spray, residual heat removal (RHR), and reactor core isolation cooling
(RCIC) pumps; evaluation of NPSH requirements for high-pressure core spray, RHR and
RCIC pumps; and backpressure limitations of RCIC turbine following station blackout,
and post-accident suppression pool water level drop. (1992-1993)

- Dresden 2 and 3, Nuclear, 810 MW each
Computer modeling of service water system using FLO-SERIES. (1994)

Onsite testing, analysis, and computer modeling of the performance of each diesel
generator jacket water cooler using Electric Power Research Institute and Sargent &
Lundy methodologies. (1993)

- Quad Cities 1 and 2, Nuclear, 828 MW each
Analysis of suppression pool vents. (1993)

e WISCONSIN ELECTRIC
- Point Beach 1 and 2, Nuclear, 524 MW each
Design basis study of the thermal systems. (1995)

¢ NIAGARA MOHAWK POWER CORPORATION
- Nine Mile Points 1 and 2, Nuclear, 1685 MW total
Performed a vertical slice review of the service water system. (1995)

Review of plant heat balances using PEPSE. (1994)

APS (ARIZONA PUBLIC SERVICE COMPANY
- Palo Verde, Nuclear
Analysis of auxiliary steam turbine system design modification. (1994 — 1995)

THE CLEVELAND ELECTRIC ILLUMINATING COMPANY
- Perry 1, Nuclear, 1140 MW
Analysis and modeling of service water system using FLO-SERIES. (1994)
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e CONSUMERS POWER COMPANY

Palisades 1, Nuclear, 812 MW

Analysis and computer modeling of the performance of the diesel generator jacket water
coolers and lube oil coolers. Evaluation of potential for sump blockage from debris.
Assessment of NPSH requirements for high-and-low pressure core spray and
containment spray system pumps. Review of spent fuel pool heat exchanger. (1994)

Onsite review of mechanical systems design calculations in preparation of NRC Service
Water Operating Performance Inspection (SWOPI) and Consumers Power Company's
response to Generic Letter 89-13. Reviewed service water system design basis
document. (1993)

e THE DETROIT EDISON COMPANY

Fermi 2, Nuclear, 1203 MW
Analysis of maximum expected differential pressure across a motor-operated valve.
(1994)

Analysis and computer modeling of the performance of the off-gas preheated heat
exchanger and the off-gas system piping. Analysis and computer modeling of
performance of lubricating oil, jacket water, and water coolers. (1994)

¢ KOREA ELECTRIC POWER CORPORATION

Ulchin 3 and 4, Nuclear, 1000 MW ea
Diesel generator user survey. (1993)

WESTINGHOUSE

AP600 Advanced Nuclear Plant Design
Designed fuel oil delivery system for backup diesel generator. (1991)

BECHTEL NATIONAL, INC.

Heavy Water New Production Reactor
Ultimate heat sink study and review of various cooling tower arrangements. (1990)

« NEBRASKA PUBLIC POWER DISTRICT

Cooper Nuclear Station, Nuclear, 764 MW
Prepared design criteria document for turbine equipment cooling system. (1989)

e MEMBERSHIP
American Society of Mechanical Engineers
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EDUCATION

John Marshall Law School, Chicago, Illinois - J.D. Law (cum laude) - 1994
University of lllinois at Chicago, Chicago, lllinois - B.S. Chemical Engineering (with honors) - 1984
University of Kansas, Lawrence, Kansas - B.A. Environmental Studies - 1980

PROFICIENCIES

Federal and state environmental regulations: Clean Air Act, Resource Conservation and
Recovery Act, Clean Water Act, Toxic Substance Control Act, CERCLA

Environmental permitting

Environmental due diligence

Environmental compliance and management systems
Environmental auditing

Facility siting

REGISTRATION

Licensed Attorney — lllinois
Registered Professional Engineer — lllinois

RESPONSIBILITIES

Mr. Snell is a member of Sargent & Lundy's environmental compliance and permitting group. In
this capacity, he is responsible for reviewing existing and proposed facilities for compliance with
all applicable environmental rules and regulations. Mr. Snell’s responsibilities include identifying
applicable regulatory requirements, determining compliance strategies, preparing environmental
permit applications, and interfacing with the appropriate regulatory agencies. He also assesses
the environmental impacts of constructing and operating electric generating plants, including
impacts from air emissions, wastewater discharges, and solid and hazardous wastes disposal.

EXPERIENCE

Mr. Snell is an environmental specialist with more than 25 years experience in environmental
permitting, compliance and controls. Since joining Sargent & Lundy, Mr. Snell's work has
focused on environmental issues affecting the power generating industry including priority
pollutant air emissions, greenhouse gas emissions, wastewater discharge, solid waste handling,
and cooling water intake rules. His responsibilities include reviewing existing and proposed
power plant projects for compliance with the numerous environmental rules and regulations. He
has prepared complex environmental permit applications including New Source Review (NSR)
construction air permit applications, Best Available Control Technology (BACT) determinations,
and NPDES wastewater discharge permit applications. He has identified applicable regulatory
requirements, determined compliance strategies, and assessed the environmental impacts of
constructing and operating electric generating plants. Before joining Sargent & Lundy, he was
employed as environmental counsel for a leading hazardous waste management company.

Mr. Snell is familiar with all the substantive environmental laws associated with the construction
and operation of a power generating facility.
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Specific experience includes the following:

ENVIRONMENTAL PERMITTING — NEW GENERATION

Basin Electric Power Cooperative
Deer Creek Generating Station
Nominal 300 MW combined-cycle generating facility

Prepared the NSR-PSD air construction permit application for a proposed new 300 MW
natural gas-fired combined cycle generating station located in South Dakota. Prepared
emission calculations for the combined-cycle unit and all associated ancillary equipment,
prepared the BACT analysis, and provided on-going technical support during the permit
application review process. (2008 - present)

Confidential Client
Wind Powered Generation
Nominal 130 — 200 MW utility wind farm

Provided regulatory and technical support for the siting and permitting of a new wind
powered electric generating facility. Identified applicable federal, state and local
permitting requirements. Coordinated the preparation of numerous pre-construction
environmental reviews and assessments including Avian Impact Studies. Bat Impact
Studies, Radar and Microwave Impact Studies, and Noise Impact Assessments. (2008 -
present)

Basin Electric Power Cooperative
Dry Fork Generating Station
Nominal 422 MW pulverized coal-fired boiler

Provided regulatory and technical information to support permitting of a new mine-mouth
pulverized coal-fired generating station located in Wyoming. Evaluated potential
emissions and emission control technologies, and prepared technical/regulatory
assessments to support the BACT analysis for PSD permitting. Provided ongoing
technical support, including expert testimony, during the permit appeal process. (2006 -
present)

Westmoreland Power, Inc.
Gascoyne, ND Generating Station
2 x 250 MW lignite-fired CFB boilers

Provided regulatory and technical information to support permitting of a new mine-mouth
CFB generating station located in North Dakota. Evaluated potential emissions and
emission control technologies, prepared the BACT analysis for PSD permitting, prepared
the case-by-case MACT evaluation for the control of hazardous air pollutants, provided
emission calculations to support impact modeling, and provided on-going permitting
support services during the permit application review process. (2006 - present)
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Oklahoma Gas & Electric
Pulverized Coal-Fired Generating Station
Nominal 900 MW pulverized coal-fired boiler

Prepared the NSR-PSD air construction permit application for a proposed new 900 MW
supercritical pulverized coal-fired unit located in Oklahoma. Prepared emission
calculations for the new boiler and all associated ancillary equipment, prepared the
BACT analysis, and provided on-going technical support during the permit application
review process. (2006 - 2008)

Associated Electric Cooperative, Inc.
Pulverized Coal-Fired Generating Station
Nominal 780-MW pulverized coal-fired boiler

Prepared the NSR-PSD air construction permit application for a new 780 MW pulverized
coal-fired generating station located in Missouri. Evaluated emissions and emission
control technologies, prepared the BACT analysis for PSD permitting, and provided on-
going technical support services during the permit application review process. (2006 -
2008)

Consortium of Florida Utilities
Taylor Energy Center
Nominal 800-MW supercritical pulverized coal-fired unit

Evaluated emissions and emission control technologies, and provided technical and
regulatory evaluations to support preparation of the Florida Site Certification Application
and PSD air construction permit application for a new coal-fired generating station.
(2006 - 2008)

Nueces Syngas, LLC
Integrated Gasification Combine Cycle
Nominal 600 MW IGCC

Provided regulatory and technical evaluations to support the PSD permit application for
a new coal/petroleum coke IGCC power plant. Prepare emission calculations and the
BACT analysis for the syngas-fired combustion turbines, gas clean-up systems,
emergency flare, sulfur recovery system, and auxiliary equipment. (2006 - 2007)
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Madison Power, LLC
Integrated Gasification Combined Cycle
Nominal 550 MW IGCC Facility

Provided environmental permitting services for a proposed 550-MW syngas-fired IGCC
facility located in the Midwest. The proposed facility would gasify bituminous coal and
fire syngas in a combustion turbine and HRSG. Permitting services included preparation
of the NSR-PSD permit application, including emission calculations, regulatory review,
BACT analysis, MACT analysis, and providing technical input to support the impact
modeling. Provided ongoing technical support during the permit application review
process. (2004 — 2006)

Montana-Dakota Utilities
Gascoyne Power Plant.
175 MW lignite-fired circulating fluidized bed facility

Evaluated the regulatory requirements, prepared emission control technology
evaluations and the BACT analysis, and provided technical information to support NSR-
PSD permitting for a new lignite-fired generating station in North Dakota. Provided on-
going technical/regulatory support throughout the permit application review process and
public review/comment period. The PSD permit application to construct the new facility
was issued in June 2005. (2004 — 2005)

Great Northern Power Development, L.P.
South Heart Generating Station
2 x 250 MW lignite-fired CFB boilers

Provided regulatory and technical information to support permitting of a new mine-mouth
CFB generating station located in North Dakota. Evaluated emissions and emission
control technologies, prepared the BACT analysis for PSD permitting, provided technical
information to support impact modeling, and provided on-going technical support
services during the permit application review process. (2005 - present)

Bull Mountain Development Company
Roundup Power Project
2 x 390 MW Coal-Fired Units

Prepared the PSD permit application for a proposed new coal-fired generating station in
Montana. Prepared the regulatory evaluation, BACT analysis, and MACT analysis for
the PSD permit application and provided technical information to support impact
modeling. Provided technical information for the state environmental impact statement.
Provided on-going technical/regulatory support throughout the permit review process
and public review/comment period. The PSD permit was issued for the generating
station in January 2003. Provided on-going technical support throughout the permit
appeal process, including expert testimony before the Montana Environmental Appeals
Board. (2002 - 2005)
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Intermountain Power Agency
Intermountain Power Project - Unit 3
1 x 900-net MW pulverized coal-fired unit

Reviewed regulatory requirements and provided technical information to support PSD
permitting for a new coal-fired unit located at an existing generating station in Utah.
Prepared emission control technology evaluations to support the BACT determination,
and provided on-going technical and regulatory support during the permit application
review process and the public review/comment period. The PSD permit was issued for
the new unit in October 2004. (2002 - 2004)

MidAmerican Energy
Council Bluffs Energy Center
1 x 750 MW pulverized coal unit

Provided regulatory and technical information to support permitting of a new pulverized
coal unit at an existing generating station in lowa. Reviewed the facility’s BACT and
MACT determinations, and evaluated alternate emission control technologies. Provided
on-going technical/regulatory support throughout the permit application review process.
The PSD permit was issued for the unit in June 2003. Coordinated the construction-
phase environmental permitting activities for the new unit. (2002 - 2005)

Confidential Client
2 x 750 MW Coal-Fired Facility

Conducted a regulatory review to identify permitting requirements for a new coal-fired
generating station in Texas. Prepared emission calculations and emission control
technology assessments to support the PSD air permit application. Prepared the BACT
analysis and MACT evaluation for the proposed units. (2001 - 2005)

Dominion Energy, Inc.
Kincaid Project, Evaluation of a new 500 - 770 MW Coal-Fired Unit

Prepared a fatal flaw analysis for a proposed new coal-fired unit at an existing
generating station in lllinois. Prepared an environmental permit list, evaluated potential
permitting issues, and prepared a preliminary BACT evaluation and an evaluation of the
NPDES intake/discharge issues. (2001 - 2002)

¢ Midwest Generation,

Collins Conversion Project, 2 x 500 MW Coal-Fired Units

Prepared environmental reviews and technical information to support the environmental
permitting efforts for the conversion of two existing oil-fired boilers to coal-fired boilers.
Prepared BACT/LAER analysis, PSD emission netting calculations, and description of
alternate emission technologies. (2001 - 2002)
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) LS Power LLC
— Pulverized Coal Facility, 500 - 800 MW

Prepared an environmental evaluation of three potential locations for a new pulverized
coal-fired unit. Reviewed state-specific air permitting and water intake/discharge
requirements. (2000 -2001)

. City of Grand Island, Nebraska
— Burdick Station Combustion Turbine Project, 100 MW natural gas.

Identified permit requirements and prepared permit applications for two simple cycle
combustion turbines in Grand Island, Nebraska. Work included preparation of a PSD
permit application and BACT analysis. (2001 - 2002)

° City of Grand Island, Nebraska
— Burdick Station Combustion Turbine Project
Nominal 100 MW simple cycle combustion turbine

Identified permit requirements and prepared permit application for two simple cycle
combustion turbines in Grand Island, Nebraska. Work included preparation of a PSD
permit application and BACT analysis. (2001 — 2002)

o Southern lllinois Power Cooperative
— Marion Station, coal/gas/oil, 290 MW total, Repowering Project

Prepared permit applications for a new coal-fired fluidized bed boiler and two gas/oil-
fired combustion turbines. Work included review of permit requirements and preparation
of PSD permit application. (2001)

ENVIRONMENTAL PERMITTING — EXISTING UNITS

In addition to providing regulatory and technical support for new generation, Mr. Snell has
provided regulatory reviews, prepared permit applications, and provided on-going permitting
services for numerous pollution control projects and unit up-rate projects at existing generating
stations. Projects have included Best Available Retrofit Technology (BART) evaluations, control
technology installations (including SCR and FGD control systems), coal-conversion projects,
and unit up-rate and life extension projects. Specific tasks have included reviewing state-
specific environmental permitting requirements, preparing emission netting calculations,
preparing environmental permit applications, and developing comprehensive permit schedules.
Specific projects have included:

. Allegheny Power Supply
- Mitchell and Hatfield's Ferry Generating Station BART Assessments
1 x 300 MW and 3 x 600 MW pulverized coal-fired boilers
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Prepared a Best Available Retrofit Technology (BART) assessment of an existing

300 MW and three 600 MW pulverized coal-fired boilers for compliance with the federal
regional haze regulations. The BART assessment included an evaluation of the
technical feasibility, effectiveness, and costs associated with potentially available retrofit
control technologies to reduce NOx and SO, emissions from the existing units. (2008)

Oklahoma Gas & Electric
Sooner and Muskogee Generating Stations (Oklahoma)

Prepared a Best Available Retrofit Technology (BART) assessment for two existing
pulverized coal-fired boilers located at each station. The analyses included a detailed
review of potentially feasible retrofit emission control technologies and cost effectiveness
evaluations for SO,, NOy and particulate control. (2008)

Nebraska Public Power District
Gerald Gentleman Station Units 1 & 2

Provided permitting and technical support for the addition of multi-pollutant emission
controls. Work included evaluating alternative emission control technologies, reviewing
conclusions and emission control requirements in the facility’'s BART analysis, identifying
the environmental permits required to install the selected control technologies, and
preparing the required permit applications. (2007 to present)

Midwest Generation
lllinois Coal-Fired Generating Stations

Provided technical support and emission calculations for the installation of activated
carbon injection control systems on several existing coal-fired generating units located in
lllinois. (2007 — 2008)

Dairyland Power Cooperative
Alma, Genoa, and Madgett Generating Stations (Wisconsin)

Provided support for the renewal of each facility’s Title V Operating Permit. Support
included updating emission inventories, confirming emission sources and emission
estimates, and coordinating ambient air quality impact modeling required by the State of
Wisconsin. (2007 — 2008)

Montana-Dakota Utilities
Heskett Generating Station (North Dakota) Unit 2 BART Assessment
75 MW lignite-fired fluidized bed combustion boiler

Prepared a Best Available Retrofit Technology (BART) assessment of an existing

75-MW fluidized bed combustion boiler for compliance with the federal regional haze
regulations. The BART assessment included an evaluation of the technical feasibility
and effectiveness of several potentially available retrofit control technologies, and an

L878-2.D0C 7

01/2009





KENNETH J. SNELL
Environmental Consultant
Environmental Consulting Group

Sargent & Lundy::=

evaluation of the economic impacts associated with each control technology. (2005 —
2006)

XU
Monticello Generating Station (Texas) BART Assessment

Prepared a Best Available Retrofit Technology (BART) assessment for the Monticello
Generating Station. The analysis included a detailed review of potentially feasible
retrofit control technologies and cost effectiveness evaluations. (2007)

Other
In addition to the specific projects described above, provided environmental, technical,
and permitting services for the following projects at existing power generating facilities:

Ameren - Pollution control projects, including SCR and FGD retrofit projects, and unit
uprate projects at various coal-fired generating stations.

Entergy — White Bluffs Generating Station FGD retrofit project.

AEP — Kammer Station PRB coal conversion project.

Midwest Generation — Homer City Units 1 and 2 FGD retrofit project.
AEP — Amos generating station FGD retrofit project.

AEP — Cardinal Station Unit 3 coal conversion project.

AEP — Tanners Creek generating station coal conversion project.
Cinergy — Cayuga Station FGD retrofit project.

Cinergy — Miami Fort FGD retrofit project.

Cinergy — Gibson Station FGD retrofit project.

REGULATORY REVIEWS, ENVIRONMENTAL DUE DILIGENCE AND FACILITY SITING

Clean Air Interstate Rule (CAIR) and Clean Air Mercury Rule (CAMR) Evaluations

Prepared detailed regulatory evaluations of the recently promulgated Clean Air Interstate
Rule (CAIR) and Clean Air Mercury Rule (CAMR) for several utilities. Evaluations
included an assessment of baseline/existing SO,, NOx and mercury emissions, an
evaluation of projected allowances issued pursuant to CAIR and CAMR, and an
evaluation of potentially feasible emission control strategies to meet CAIR/CAMR
allowance obligations. Evaluated potentially feasible emission control technologies,
including combustion controls, SNCR, SCR, flue gas desulfurization systems, and
mercury control technologies.

New Source Review Evaluations
Prepared New Source Review (NSR) emissions netting calculations and evaluated the

applicability of NSR pre-construction permitting requirements for several proposed unit
modifications, emission control retrofit projects, unit uprate projects, and coal-conversion

L878-2.D0C 8

01/2009





KENNETH J. SNELL
Environmental Consultant
Environmental Consulting Group

Sargent & Lundy::=

projects. Each evaluation included an evaluation of existing baseline actual emissions,
emission calculations to project potential future actual emission, emissions netting
calculations, and a detailed report describing the applicability of NSR and summarizing
the NSR requirements.

Prepared BACT determinations for unit modifications, pollution control projects, unit
uprate projects, and coal-conversion projects at several existing coal-fired generating
stations.

Prepared BACT/LAER evaluations for simple-cycle and combined-cycle combustion
turbine projects throughout the United States.

Prepared emission calculations for numerous natural gas-fired and oil-fired simple cycle
combustion turbine and combined-cycle combustion turbine projects. Calculations
accounted for emission reductions associated with post-combustion control systems,
including selective catalytic reduction and CO oxidation catalysts.

Power Plant Evaluations

Provided regulatory evaluations for several electric power supply generators, including
generators located in Illinois, Wisconsin, Michigan, North Dakota, Texas, and Louisiana,
as well as a large generating company located in the northeastern U.S, for compliance
with existing and proposed environmental regulations. Provided an analysis of existing
baseline emissions, projected emission allowances, and projected emission reduction
requirements. Provided a review of technically feasible emission control strategies, and
provided technical input, including emissions and emission control efficiencies, for use in
economic impact evaluations relating to compliance with future anticipated regulations.

Evaluated potential sites in several southern states for siting a new nominal 800-MW
coal-fired power plant. Work included a review of available data and field
reconnaissance to evaluate the property for potential wetlands, critical habitats, and
sensitive receptors.

Evaluated potential sites in several midwestern states for siting a new nominal 600-MW
coal-fired power plant. Work included a review of available data and field
reconnaissance to evaluate the property for potential wetlands, critical habitats, and
sensitive receptors.

Evaluated potential sites for a 500-MW to 1000-MW combined cycle combustion turbine
facility in California. Work included field reconnaissance to evaluate the property for
potential wetlands, critical habitats and sensitive receptors.

RCRA Siting

Evaluated locations to determine the feasibility of siting new, hazardous waste
treatment, storage, and disposal (TSD) facilities. Evaluations generally included a
review of existing site data, a review of permitting requirements, site reconnaissance,
and meetings with local community leaders.
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Property Acquisitions

Responsible for the environmental due diligence associated with the acquisition of
several hazardous waste management facilities and used oil storage and recycling
facilities. Work included preparation of a Phase | environmental assessment, document
review, field reconnaissance, evaluation of existing data, developing and implementing a
Phase Il onsite investigation, and evaluating data generated from the Phase Il
investigation.

ENVIRONMENTAL PERMITTING - OTHER

Toxic Substance Control Act (TSCA) - Polychlorinated Byphenyls (PCB)
Alternative Destruction Permit

Permitted a refinery hydrotreating operation as an alternative destruction method for the
destruction of PCBs in used oils. Work included preparing the permit application,
designing the destruction evaluation/test program, negotiating permit conditions with
state and local officials, and participating in public meetings and hearings.

Hazardous Waste Deep Well Injection Permit

Permitted four deepwells associated with the manufacturing of chlorinated solvents for
the disposal of acidic hazardous wastewaters. Work included permit preparation;
overseeing the no-migration demonstration; interfacing with local, state, and federal
authorities; and participating in public meetings and hearings.

Permits Associated with the Construction of New 120 Million Gallon Used Oil
Refinery

Prepared environmental permits required for the construction and operation of a 120-
million gallon per year used-oil refinery. Permits included air permits for the construction
and operation of process heaters, storage tanks, and process equipment; preparation a
wastewater pretreatment permit for the discharge of treated wastewaters to a publicly
owned treatment works; preparation of a hazardous waste storage facility permit; and
preparation of a Corps of Engineers permit for the installation of a barge
loading/unloading facility.

Resource Conservation and Recovery Act (RCRA) Permitting

Prepared and submitted several RCRA Part-B permit applications for the treatment,
storage and disposal of hazardous wastes. Negotiated permit terms and conditions with
state and federal authorities.

National Pollution Discharge and Elimination System (NPDES) Permitting

Prepared NPDES permit applications for the discharge of wastewater generated by an
electrical transformer manufacturing company with facilities located in Illinois, Wisconsin,
and Tennessee. Work included the implementation of a routine discharge monitoring
program.

Prepared an NPDES permit application for the discharge of wastewaters generated from
the manufacturing of chlorinated solvents.
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o Ontario Wastewater Discharge Permit
— Prepared a permit application in accordance with requirements of the Ontario Ministry of
the Environment for the discharge of wastewaters generated from the re-refining of used
oils and recycling of spent antifreeze.

ENVIRONMENTAL COMPLIANCE AND MANAGEMENT

. Southern Illinois Power Cooperative
— Marion Station, 290 MW CFB.

Prepared a comprehensive PSD permit compliance document for facility personnel.

° Bainounah Power Company, Abu Dhabi, United Arab Emirates
— Taweelah A1 Water and Power Project.

Prepared an environmental baseline report to review existing data regarding soil and
groundwater conditions at the Taweelah Al facility, and determine whether the data was
sufficient to establish a baseline of current environmental conditions at the site.

° Mid-American Energy
— Conducted a review of environmental rules and regulations governing the management
and disposal of coal combustion waste products, and prepared an evaluation of the
company's existing coal combustion waste management system.

. Compliance Programs
— Developed a program to screen used oils in the field for contamination with hazardous
wastes. Presented the program to state and federal regulators.

. Comprehensive Environmental Response, Compensation and Liability Act
— Represented corporations listed as a Potentially Responsible Party (PRP) at several
Superfund sites. Worked with PRP defense groups, interfaced with agency officials and
advised corporate management of its potential CERCLA liabilities.

. Environmental Auditing
— Developed and implemented environmental audit programs for a chemical manufacturing
facility located in Wichita, Kansas; including compliance with hazardous waste regulations,
hazard communication requirements, wastewater discharge monitoring, and air emission
monitoring.

. Environmental, Health and Safety Audits
— Conducted environmental, health, and safety audits at over 40 manufacturing facilities
throughout the midwestern United States. Programs audited included hazardous and
solid waste management, hazard communication, and employee training. Prepared a
report summarizing findings and presented findings to company management.
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o Spill Prevention, Control and Countermeasure (SPCC) Plans
— Developed a template for the preparation of SPCC Plans at used oil storage facilities
located throughout the United States. The program included procedures to review,
evaluate, and update the SPCC plans every three years.

. Training Programs
— Developed an employee training program concerning the proper handling of hazardous
wastes. Training included waste storage procedures, container labeling, shipping,
manifesting, record keeping, and emergency response. Conducted training programs
throughout the United States.

PUBLICATIONS AND PRESENTATIONS

“Consideration of CO, Emissions in a New Source Review Air Permit Application,” Power-Gen
2008, Orlando, FL, December 2-4, 2008.

“Consideration of Greenhouse Gas Emissions in a New Source Review Air Permit Application,”
Electric Power Conference & Exhibition 2008, Baltimore, MD, May 5-8, 2008.

“Permitting New Coal-Powered Generation: Best Available Control Technologies — What Will
Technology Support,” Electric Power Conference & Exhibition 2007, Rosemont, IL, May 1-3,
2007.

“316(b) Phase Il Final Rule — Regulatory Review and Effective Compliance Strategies,” Electric
Power Conference & Exhibition 2006, Atlanta, GA, May 1-4, 2006.

Snell, K.J., “316(b) Phase Il Final Rule — Regulatory Review and Compliance Options,”
Proceedings from the Electric Power Conference 2006, May 2006.

“Multi-Pollutant Regulatory Initiatives,” COAL-GEN Conference 2004, Overland Park, KS, July
27-30, 2004.

“Permitting a New Coal-Fired Power Plant — Lessons Learned,” COAL-Gen Conference 2004,
Overland Park, KS, July 27-30, 2004.

Snell, K.J., Krause, T.P., Farber, P., “Multi-Pollutant Emission Control Requirements for Power
Plants,” Proceedings from Coal-Gen 2004, July 2004.

“Proposed Regulations to Establish Requirements for Cooling Water Intake Structures at
Existing Phase Il Facilities,” COAL-GEN Conference 2003, Columbus, OH, August 6-8, 2003.

Snell, K.J., Krause, T.P., Farber, P., “New Source Review, Multi-Pollutant Legislation, and
Mercury Requirements for Power Plants,” Proceedings from Coal-Gen 2003, August 2003.

Snell, K.J., “NOx Compliance and Pending Regulatory Changes,” Electric Light & Power, March
2002.
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Snell, K.J., Krause, T.P., “Cooling Water Intake Regulations Hit Nuclear, Fossil-Fuel Plants,”
Electric Light & Power, August 2002.

Snell, K.J., Krause, T.P., Farber, P., “New Source Review Changes,” Electric Light & Power,
January 2003.

“Planning for Future Regulations and Multi-Emission Legislation,” American Coal Council,
Mercury & Multi-Emission Compliance: Strategies & Tactics Seminar, March 2003.

“New Source Review Changes, Multi-Pollutant Legislation, and Regulatory Initiatives Affecting
Power Plants,” (coauthur), Air & Waste Management Association, 96" Annual Conference and
Exhibition, June 2003.
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EDUCATION
University of lllinois - M.S. Energy Engineering - 1980
City College of New York - B.S. Chemical Engineering - 1968

REGISTRATIONS
Licensed Professional Engineer — lllinois, Ohio

Diplomat Environmental Engineer — American Academy of Environmental Engineers
PROFICIENCIES

Emissions control system design, startup and technical service
Environmental control system testing and evaluation

Environmental due diligence
Environmental permitting

Emissions estimating and monitoring
Environmental policy and compliance

RESPONSIBILITIES

Mr. Farber’s responsibilities include developing environmental control options for fossil fuel
power plants, design of emissions control systems for particulates and SO,, field inspections
and technical assistance of emissions control systems, and assisting clients with permit
preparation. With over 25 years experience with dry FGD systems he also has responsibility
for the process design, performance testing, and field technical assistance for spray
dryer/fabric filter systems. Additionally he has conducted environmental due diligence
reviews, condition assessments, and feasibility/siting studies for power plant projects and
ancillary services, such as electric transmission and natural gas pipelines. In these capacities,
he ensures that the activities of interdisciplinary project teams comply with schedule, budget,
and project scope requirements. He identifies applicable regulatory requirements, plans
compliance strategies, and assembles environmental permit applications. Mr. Farber also
assesses the environmental impacts of constructing and operating plants, waste disposal
facilities, electric transmission lines, substations, and access roads and railroads. He designs
and supervises ecological and other environmental monitoring and control programs. He
meets with regulatory agencies and evaluates the impact of existing and proposed regulations
on project activities. He also performs hazards and operability studies, develops emergency
management plans and risk management plans, and process safety management plans.

EXPERIENCE

Mr. Farber has more than 35 years of professional environmental engineering experience.
This includes all phases of environmental engineering from research through permitting and
control system startup. Since joining Sargent & Lundy, Mr. Farber has been involved in many
projects. These include being the responsible engineer for the design and engineering of over
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6,000 MW of dry scrubbing systems, upgrades to more than 800 MW of dry scrubbing
systems to meet new permit requirements, analysis, design, and specification for 5,000 MW of
emissions control systems on existing coal fired plants, and the analyses of control options for
numerous plants (over 10,000 MW) for the most economical and technically efficient scenario
for compliance; independent engineering review of potential environmental liabilities and costs
associated with the acquisition of fossil and nuclear units; specification of, and responsible
charge for the compliance and performance testing of mercury reduction systems; and
evaluation of feed systems for a selective catalytic reduction (SCR) units. Additionally, Mr.
Farber acts as the general technical consultant within S&L for dry FGD technologies as well
as emissions source sampling and testing.

He has specialized in air pollution control engineering, energy minimization and management,
waste management, thermal treatment, and pollution prevention. In the United States, Mr.
Farber’s work has involved extensive interaction with federal environmental agencies, such as
the United States Environmental Protection Agency (USEPA) and the Occupational Safety
and Health Administration (OSHA), in ensuring regulatory compliance. This has included
developing environmental strategies for waste minimization and pollution prevention, which
have been accepted by regulatory agencies.

His international environmental experience includes managing a team for the successful
design, installation, and commissioning of the first hazardous waste treatment system in Hong
Kong. This included preparation of operating and training manuals, startup, training of all
operating supervisors, and negotiations with the Hong Kong Environmental Protection
Department. He was also responsible for the development of waste treatment system plans in
England, Italy, and Spain.

His specific experience includes:

SINCE JOINING SARGENT & LUNDY
e Ameren Energy

- Lead environmental engineer for the performance testing and system evaluation of new
Wet FGD systems at the Duck Creek, Coffeen, and Sioux Power Stations. As the lead
engineer responsible for the development of testing plans, supervision of test contractor,
and the evaluation of test data. Determination of supplier compliance with system
performance guarantees, reagent, and power consumptions.

e MidAmerican Energy

- Lead environmental engineer for the specification, design, and installation of the
Selective Catalytic Reduction (SCR) and dry FGD system for the 850 MW Walter Scott
(formerly Council Bluffs) Unit 4. Responsibilities included development of the
specifications, conformance of the technical sections of the contract, review of drawings,
flow model tests, and other process information and analysis of performance test data.

- Lead environmental engineer for the design and installation of the dry FGD system at
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the 800 MW Louisa Generating Station. Responsibilities included development of
design criteria, preparation of specifications, review and analysis of proposals,
conformance of the specifications into the final contract, review of documents and
drawings, and review and analysis or the performance test results,

Portland General Electric

Lead environmental engineer in the development of a test program to evaluate
mercury emissions reduction with cement compatible carbons in fly ash. The testing
program included evaluation of the mercury reduction potential as well as the quality of
concrete produced from the carbon containing fly ash. Evaluation of the planned dry
FGD systems to achieve mandated State emission levels, development of estimates
for design and construction of Dry FGD system for 600 MW PRB-fired power plant.

Midwest Generation

Lead environmental engineer in Owners Engineer Team for installation of SCR and dry
FGD system on the 1800 MW of PRB-fired boilers at the Powerton Station. Review of
EPC Contractor and OEM Supplier drawings and documents, technical assistance to
client and participation in meetings with Contractor and OEM.

Dynegy Midwest Generation

Lead environmental engineer for the design and installation of 2,400 MW of dry FGD
systems at the Havana and Baldwin Power Stations. Responsibilities included the
development of the specifications for the dry FGD systems, evaluation of received
proposals, conforming of specifications, and review of supplier submitted documents
and drawings. Development of startup and operating procedures for dry FGD and
carbon injection systems for mercury emissions reductions.

Technical assistance to Dynegy’s commissioning team at the 800 MW Plum Point
Power Plant. Review of contractors performance test plan and resolution of joint
Dynegy/S&L comments on Dry FGD test plan. Assistance with Dry FGD performance
testing, analysis of test data, and development of performance test report.

Design and specification for activated carbon injection systems for mercury control.
Review of documentation from selected supplier.

Development of performance test plans for baghouses and activated carbon injection
systems for mercury emissions reduction. Analysis of data from mercury reduction
performance testing.

e American Electric Power

“Design and analysis of dry FGD systems and baghouses for 2,000 MW of generation

at the Flint Creek and Welsh Power Plants. Assignments included development of
General Arrangements, sizing of all major equipment and development of cost
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estimates.

— Condition assessment of lime-based wet FGD systems at Conesville Power Plant.
Preparation of study detailing installation of new FGD capability at Conesville as well
as potential for upgrading lime-based wet FGD systems to limestone including
installation of forced oxidation modules.

— Design and specification of emissions control systems for proposed new 600 MW coal
fired power plant

e Great Northern Power Development, L.P.

— Develop emissions control options for 2x250 Mw Circulating Fluidized Bed power
plant. Specify technology for sulfur dioxide, nitrogen oxides, and particulates control to
meet BACT (2002)

e Tucson Electric Power

— Lead process engineer for upgrades to 2 existing 400 MW coal-fired boilers and
assistance on overview of new 400 MW unit. Condition assessment of existing flue gas
desulfurization systems to determine needed improvements. Development of plans
and specifications for upgrades to FGD system. Worked with TEP staff to coordinate
engineering and construction of additions to FGD system. Review of environmental
systems designs for new coal-fired unit including flow model reviews.

e Hyundai Engineering

— Perform engineering review of plans and specifications for flue gas desulfurization
(FGD) system planned for KEPCO power plant. Assist Hyundai in a technical review of
proposals as well as provide expertise in the construction and operation of FGD
systems. (2002)

e Exelon Corporation

— Participated in due diligence review of the generating asset securitization project
undertaken to support a bond offering by Exelon involving more than 142 existing
fossil, nuclear, and hydroelectric units in the U.S. Midwest and East. (2000)

e NRG Energy

— Development of test plan for evaluation of halogenated and non-halogenated carbons
for mercury emissions reduction at the Indian River Station. Participation in field
testing and evaluation of mercury reduction and particulates emissions data.
Recommendations t Indian River Staff on type of carbon and injection levels best
suited for compliance with mercury reduction regulations. Development and
participation in compliance testing including oversight of testing contractor and
interaction with State Regulatory Inspector.
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— Participated in due diligence review of the Pike County combined cycle project in
Mississippi, covering environmental matters. (2001 -2002)

— Development of specifications for the upgrading, including installation of forced
oxidation systems, of the wet FGD systems at the Limestone Power Plant. Assist NRG
in conforming the technical contract with the selected contractor.

Confidential Client (Southwest U.S.)

— Participated in due diligence review of the generating assets at several stations being
considered for purchase by a major electric utility in the Southwest. Covered
environmental matters. (2001)

El Paso Natural Gas

— Handled environmental aspects of the due diligence review of the Macae project in
Brazil, which consists of 20 simple cycle combustion turbines. (2002)

Confidential Client (Midwestern U.S.)

— Handled environmental aspects of the due diligence review of a boiler replacement
project for a coal-fired plant in the Midwestern U.S. (2001-2002)

Owensboro Municipal Utilities

— Develop specifications for catalysts, mixers, and reagent systems for NO, removal on
all units. Responsible for supplier selection and guidance of engineering design for
SCR reactor and associated systems including flow model testing, as well as for
equipment and systems for non-catalytic NOx reduction. (2001 to 2002)

Southern lllinois Power Cooperative

— Development of Risk Management Plan for anhydrous ammonia storage system
including leading and participating in HAZOP development and review, development of
Emergency Response Plan and supervision of dispersion studies for chemical release
scenarios. (2001 to 2002)

Confidential Client

— Independent engineering review of potential environmental liabilities and costs
associated with the acquisition of fossil and nuclear units. Included development of
emissions trading scenarios to maintain compliance and minimize economic impacts.
(2000 to 2001)

First Energy
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Evaluation of feed systems for SCR unit. Development of process economics as well
as technical and safety factors of alternative chemical choices. (2000 to 2001)

e Reliant Energy

Analysis of control options for 8 plants (10,000 MW) for most economical and
technically efficient scenario for compliance. Analysis of operating data from all plants
and development of load profiles for annual and ozone season operations. (2000 to
2001)

e MidAmerican Energy

Design of SO2 emissions reduction systems for new 840 MW coal fired power plant.
Development of specifications for supply of needed equipment and systems, and
coordination with other disciplines to integrate the project execution.

BEFORE JOINING SARGENT & LUNDY

e R.A. Kerley Ink Engineers, Inc.

Environmental/Regulatory Director. Responsible for all environmental, health, and
safety operations within the company as well as the technical development of
production processes. Included OSHA and USEPA federal regulatory compliance for
permitting and worker training. (1997 to 2000)

e P. Farber & Associates

Principal. Led environmental consulting firm with specialties in air pollution control
engineering, energy minimization and management, waste management, thermal
treatment, and pollution prevention. Included expert witness testimony; development of
emissions and waste reduction strategies, and regulatory compliance procedures for
industrial manufacturing operation; and establishment of emissions (air/water)
monitoring and reporting systems, briefing of industrial groups on current federal and
state air, water, and waste (RCRA/TSCA) regulations, and review of worker/plant
safety and training programs. (1996 to 1997)

e Argonne National Laboratory

Manager, Energy Systems Division. Managed national waste minimization program
with the U.S. textile industry. Responsible for liaison with industry managers,
coordination of all United States Department of Energy (USDOE) National Laboratory
research, and implementation of techniques to minimize waste production and water
and energy. Included budget, research program, and commercialization planning, and
regulations monitoring. Developed remedial investigation program for pesticide and
heavy metals contaminated soils at Rocky Mountain Arsenal and conceptual plans for
a landfill mining/waste-to-energy facility in South Korea. (1993 to 1996)

Program Manager, Energy and Environmental Systems Division. Manager and

M062-0.DOC





PAUL S. FARBER
Environmental Project Engineer Sargent & Lundy:*
Environmental Consulting Group

principal investigator on research program to characterize a commercial high-sulfur
dry-scrubbing system, including development of combined SO~/NO~ removal
capabilities, process optimization, and byproduct development. Appointed to USDOE
Investigation Committee to advise on the release of uranium to the environment at a
feed materials production center. Project manager for fuel conversion and emissions
system installation on base-load coal-fired boiler. Responsibilities spanned
construction, startup, and operation including process and operational technical
support to plant facilities staff. (1977 to 1988)

e Chemical Waste Management, Inc.

Senior Manager. Managed all incineration and air pollution control activities for
research and development and international projects. Projects included the first
hazardous waste treatment system in Hong Kong, which involved preparation of
operating and training manuals, startup, training of all operating supervisors, and
negotiations with Hong Kong Environmental Protection Department; technical
responsibility for startup and trial burn of the largest hazardous waste incinerator in
North America (Port Arthur); technical preparation of WMX response to proposed
USEPA regulations for benzene NESHAP and volatile emissions from landfills;
supervision of permits preparation, development of emission and process test plans,
technical assistance to operating sites including field startup and monitoring and
development of new hazardous waste treatment system designs; and development of
waste treatment system plans in England, Italy, and Spain. (1988 to 1993)

e Kintech Services, Inc., Engineers and Architects

Project Manager. Responsible for all air pollution activities and related work. (1972 to
1977)

e Proctor and Gamble Company

Prime Technical Engineer, Central Engineering Division. Responsible for equipment
design, construction supervision, and startup for industrial synthetic process projects.
(1968 to 1970)

MEMBERSHIPS
Fellow Member of the Air & Wastes Management Association (1995)

Board of Directors, Air & Wastes Management Association (1991)

Elected to American Academy of Environmental Engineers (1990)
Appointed Consultant to United Nations (1985)

PUBLICATIONS

Mr. Farber is the author of more than 50 technical papers, articles, and reports on
environmental engineering and related topics for industry publication and/or presentation
before professional conferences.
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EDUCATION
Rose-Hulman Institute of Technology - B.S. Chemical Engineering - 1972

REGISTRATIONS
Professional Engineer - Illinois

Chemical Engineer - Nevada

EXPERTISE

Chemical engineering

Air quality control technologies (retrofit and new generation)
NOy control technologies

Selective catalytic reduction (SCR)

Flue gas desulfurization (FGD)

Process design and application

RESPONSIBILITIES

Mr. Boward is responsible for the specification, evaluation, and selection of equipment and
systems for coal-fired power plants. He directs work performed by the mechanical and
chemical engineers in the Air Quality Control Section (AQCS). The AQCS is responsible for
providing technical and systems expertise to Sargent & Lundy’s project teams on all manner
of environmental issues. AQCS is responsible for providing environmental permitting and
regulatory analysis support. In addition, AQCS develops and analyzes customers air quality
compliance strategies. Often the CAT Workstation software platform is used as a tool in
developing these strategies. Support services involving all manner of technical expertise is
provided on air quality projects from preliminary and conceptual application, cost
development, and assessment, through specification development, bid evaluation and
purchase recommendation. Additional support is provided for start-up, testing, and
troubleshooting existing equipment. Particulate control, combustion and post combustion
related NOx control technologies (SCRs, etc.), Flue Gas Desulfurization, and five particulate
(aerosol) control technologies are covered. Similar activities are supported on water
treatment and waste water projects. He is responsible for the conformance of mechanical
project work to applicable standards and procedures. This responsibility includes preliminary
design studies to determine general plant layout, sizing, specifying equipment, analyzing
economic factors, preparing flow diagrams, and sizing of equipment. He maintains client
contact; incorporates operating philosophies within design parameters; interfaces with
suppliers in selecting equipment, materials, and labor packages; evaluates proposals; and
recommends purchases.

018498.doc 1
080110





WILLARD L. BOWARD, JR.
Process Manager Sargent & Lundy:'*
Fossil Power Technologies

EXPERIENCE

Mr. Boward has 38 years of environmental systems experience with an exceptional strong
FGD background. Upon joining Sargent & Lundy in 1990, Mr. Boward brought 18 years of
diversified chemical engineering experience in staff management, research and development
(R&D) administration, process system/equipment design, and project management in the
industrial, fossil power, and environmental industries. His experience has included process
development, process engineering, project management, and marketing. Fifteen years of
Mr. Boward's experience prior to joining S&L are in the areas of FGD process design and
application, as well as project management. He also holds two United States FGD patents.

Most recently Mr. Boward has been project manager to provide technical input on the
specification development and bid evaluation of an EPC project involving the application of
baghouses, SCR, and dry FGD on 3 coal-fired units in the Republic of Ireland.

Mr. Boward has also acted as project manager on 2 large turnkey SCR projects involving
some of the highest duty SCRs installed in the U.S. (both high dust and low dust). In
addition, Mr. Boward has headed numerous FGD system condition assessment and upgrade
projects.

Mr. Boward has acted as project manager for 1200 MW of SCR for a mid-central utility. This
project consists of a full, turnkey scope of work for an SCR system including new rotary air
heaters.

Mr. Boward has directed numerous confidential cost and planning studies related to the
application of post-combustion NO, technologies (including SCR) for various utility clients

within the continental United States. The cost studies often include the development of
project budgets for SCR retrofits under specific unit constraints. The planning studies are
aimed at developing the lowest cost compliance strategy over several units.

Other environmental planning experience at Sargent & Lundy has included developing a
strategic budget for expenditures related to SO, compliance with the Clean Air Act

Amendments (CAAA) for a major confidential utility client. Mr. Boward has also recently
managed cost studies for new retrofit FGD systems for Phase Il as well as numerous
condition assessment upgrade studies of existing FGD systems.

Since joining Sargent & Lundy, Mr. Boward has been involved with projects dealing with
CAAA facilities. In one of Mr. Boward's first assignments with Sargent & Lundy, he led the
evaluation team that reviewed and recommended the selected FGD vendor for a high-sulfur
668 MW midwestern utility boiler. He participated in all of Sargent & Lundy's Phase | FGD
projects. Mr. Boward also coauthored a paper dealing with the interaction between
provisions of the 1990 CAAA and FGD unit design. Mr. Boward has also authored or co-
authored papers on design criteria for SCR projects and impacts of potential PM, 5
regulations on environmental control options.

Before joining Sargent & Lundy, Mr. Boward was assigned the task of further developing the
capabilities of an engineering company's Chicago office in the fossil-fueled power, industrial,
and process business sectors. Mr. Boward also was manager of engineering for another full-
service engineering design and construction firm. The organization was heavily process-
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oriented with the majority of their projects in the chemical, petrochemical, pharmaceutical,
and food industries. Mr. Boward oversaw the activities of all design and engineering
personnel (approximately 95 people).

Mr. Boward's previous experience also includes that of process engineering manager for an
air quality control operation. He was responsible for process design, R&D, and performance
guarantees for double alkali FGD systems. He also held other positions that involved the
construction, startup, troubleshooting, design, and development of FGD technology.

His experience includes the projects listed below.

SINCE JOINING SARGENT & LUNDY

PacifiCorp

- Environmental technology assessments and station-specific studies, specification
development, Owner’s engineering assignment, and consulting. (1994 to present)

- Systemwide environmental technology assessment. (2002)

o Confidential Utility Client
- Eastern U.S.
- Expansion and upgrade of existing FGD waste to wallboard gypsum facility.
(2003 to present)
e Electricity Supply Board — Republic of Ireland
- Moneypoint 1-3.
- EPC specification and evaluation consulting on Pulse Jet Baghouse, SCR, and Dry
FGD Retrofit on only coal-fired power plant in Ireland. (2003 to present)
e Confidential Utility Client
- Western U.S.
Installation of wet FGD on PC Boiler. (2003 to present)

e PSEG
- Mercer 1 and 2 — 640 MW
- Turnkey specification development and bid evaluation of low dust SCR on cyclone
boilers. (2001 to 2002)
e Numerous Confidential Clients

- Multi-pollutant and FGD/SCR/Particulate Implementation Cost Studies and Strategy
Development.
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e TXU
- Martin Lake 1 — 2200 MW.
- Sandow 1 and 2
- FGD System Condition Assessment and Upgrade resulting in $200M of capital
improvement projects. (1995 to 1998)
e Associated Electric Cooperative, Inc.
- New Madrid 1 and 2, 1200 MW.
Turnkey installation of SCR on cyclone boilers. (1995 to 1998)

e Confidential Utility Client
- Managed strategic budget development for major U.S. utility system related to
Phase Il CAAA. (1994 to present)
e Carolina Power & Light Company
- Roxboro Unit 3, 700 MW.
Managed pulverizer replacement project.
- Mayo 1, coal, 745 MW,
- Roxboro 2-4, coal, 2077 MW total.
Managed CAAA FGD retrofit cost study utilizing FGDCOST model. (1992 to present)

e Commonwealth Edison Company
- Kincaid 1 and 2, coal, 1100 MW total.
Specified, evaluated, and made recommendations for the purchase of additional FGD
system. (1991 to 1992)
o Kentucky Utilities Company
- Ghent 1, coal, 557 MW.

Specified, evaluated, and made recommendations for the purchase of additional FGD
system. (1991)

e Owenshboro Municipal Utilities
- Elmer Smith 1 and 2, coal, 416 MW total.

Specified, evaluated, and made recommendations for the purchase of additional FGD
system. (1991)
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e PSI Energy

Gibson 4, coal, 668 MW.

Reviewed and recommended the successful FGD vendor for a high-sulfur midwestern
coal boiler. (1991)

PRIOR TO JOINING SARGENT & LUNDY

e Stone & Webster Engineering Corporation

Manager of Projects. Responsible for further developing the firm's capabilities in the
fossil-fueled power, industrial, and process business sectors. (1990)

e K&W Design/Construction

Manager of Engineering. Responsible to the president for all design and engineering
personnel. Also had profit-and-loss responsibility for multi-million dollar design
engineering business. (1988 to 1989)

Manager, Project/Process Engineering. Responsible to the president/owner for
design, schedule, and budget on all projects. Supervised 15 people in the project,
process, and specialty engineering areas. (1988)

e FMC Corporation

Air quality control operation, with $25 million in sales, design, and construction of
FGD systems for the power industry. The air pollution control systems are process
chemical plants valued at between $1 million and $100 million. (1973 to 1988)

Process Engineering Manager. Involved in the development of an improved version
of the SOXAL™ process jointly developed by Allied-Signal and FMC. This process
utilized bipolar membrane technology to regenerate a sodium-based scrubbing loop
with the final product being sulfuric acid or elemental sulfur. Instrumental in licensing
Japanese technology and applying it to a new concept of a separate gypsum refinery
for FGD wastes. One of the problems in using FGD gypsum in wallboard is the
consistency of the product. By de-coupling the gypsum precipitation from the FGD
system, a consistent high-quality feedstock for wallboard plants can be manufactured.
Responsible for exploring combined SOx/NOx systems for sodium scrubbing. (1984
to 1988)

Responsible to the operations manager for system design and negotiating/meeting all
performance guarantees. Also acted as advisor to the operations manager
concerning new technology acquisition. Supervised up to 15 personnel. Had
technical/fiscal responsibility for R&D budget. (1984)

Chief Process Design Engineer. Managed the process engineering department,
which prepared proposal and job process designs, assisted process development,
and consulted with other departments/clients. Prepared schedules and manpower
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forecasts. Recruited process engineers, evaluated performance, and conducted
salary reviews. (1984)

- Managed the team that developed FMC's limestone double alkali system.
Responsible for the successful demonstration program run jointly with the Electric
Power Research Institute at Northern Indiana Public Service Company's Schahfer
Station. Was granted United States and foreign patents on an improved control
process for the limestone double alkali system and an improved reactor design.
Pioneered a technique of bench-scale simulation of FGD plant chemical equilibrium.
Supervised the effort to computerize all routine material balance and equipment-
sizing calculations. Was one of the first to identify the relationships between tramp
ions such as Mg, FI, Cl, and their effect on reaction rate and sloppy FGD waste
materials. Pioneered the use of scanning election photomicrographs to evaluate
FGD solids structure and size distribution. (1983 to 1984)

- Senior Process Design Engineer. Responsibilities included technical supervision of
all process-related design work such as developing control philosophies, process and
instrumentation diagrams and heat and material balances; equipment sizing;
performance testing; writing operator manuals; and startup. (1983)

- Process design engineer and startup team leader on FMC's prototype utility FGD
system at A. B. Brown Unit 1. (1976 to 1983)

- Senior Project Engineer. Responsible for developing bids for proposals. Supervised
up to 20 engineering and engineering support people on various firm-bid proposals.
(1975 to 1976)

- Project Engineer. Responsible for equipment specifications and subcontract
engineering review. Responsible for major equipment specification, design, and
selection for the first commercial double-alkali system in the United States (Caterpillar
Tractor Company), as well as several smaller turnkey projects. (1973 to 1975)

e Buell Division of Envirotech Corporation

- Field Service Engineer. Started up, serviced, and tested precipitators, baghouses,
and scrubbers on utility and industrial plants. (1972 to 1973)

PATENTS

e U.S. Patent No. 4,431,618, "Process Control of Continuous Sodium-Limestone Flue Gas
Desulfurization System”

e U.S. Patent No. 4,687,648, "Sodium-Limestone Double Alkali Flue Gas Desulfurization
Process With Improved Limestone Utilization"
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PUBLICATIONS

In addition to those listed below, authored or coauthored an additional 20 papers on Air
Quality Control subjects.

"Wet Flue Gas Desulfurization Systems: State of the Art Designs for the 1990s"
(coauthor), presented at the American Power Conference, Chicago, lllinois, April
1992

"The BTU Process for NOy Control in MSW or Hospital Waste Incineration
Applications" (coauthor), Air Pollution Controls Association, Golden West Section,
San Francisco, California, October 1986

"Current Operating Experience and Operating Costs of Double Alkali FGD at
NIPSCo's R. M. Schahfer Generating Station Unit 17" (coauthor), EPA/EPRI FGD
Symposium, Cincinnati, Ohio, June 1985

"Current Progress at the FMC Limestone Double Alkali Demonstration Plant"
(coauthor), EPA/EPRI FGD Symposium, Cincinnati, Ohio, June 1985

"FMC Limestone Double Alkali FGD Process" (coauthor), American Institute of
Chemical Engineers, August 1982

"Recent Operating Results With the Double Alkali Process" (coauthor), EPA/EPRI
FGD Symposium, May 1982

"Operating Experience with the FMC Double Alkali Process" (coauthor), Air Pollution
Control Association, June 1981

"Operating Experience with a Concentrated Double Alkali System" (coauthor),
American Power Conference, April 1980
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EDUCATION
Southern lllinois University - M.S. Thermal and Environmental Engineering - 1975

Southern lllinois University - B.S. Thermal and Environmental Engineering - 1973

REGISTRATIONS

Professional Engineer - Florida, lllinois, Indiana, Texas

EXPERTISE

Flue gas desulfurization (FGD) retrofits, new plants, and upgrades
Selective catalytic reduction (SCR) retrofits and new plants

SO; mitigation

Mercury control systems

Emission control technologies (retrofit and new generation)
Combustion air and flue gas systems

FGD water balance and wastewater treatment integration

RESPONSIBILITIES

Mr. Katzberger is responsible for the specification, evaluation, and selection of equipment
and systems for coal-fired power plants. He directs work performed by the mechanical and
chemical engineers in Sargent & Lundy’s Environmental Services group, which is
responsible for providing technical and systems expertise to Sargent & Lundy’s project teams
in all facets of power-related environmental issues. This includes providing environmental
permitting and regulatory analysis support. Additionally, the group develops and analyzes
customers’ air quality compliance strategies. The Clean Air Technology (CAT) Workstation
software platform is often used as a tool in developing these strategies. Support services
involving all manner of technical expertise is provided on air quality projects, from preliminary
and conceptual application, cost development, and assessment, through specification
development, bid evaluation, and purchase recommendation. Additional support is provided
for startup, testing, troubleshooting, and upgrading existing equipment. Particulate control,
combustion, and post-combustion-related nitrogen oxides (NOy) control technologies (SCR,
SNCR, low-NOy burners, etc.), FGD retrofit, new-generation FGD, upgrade of existing FGD
systems, mercury control, and fine particulate (aerosol) control technologies are covered.
Similar activities are supported on water treatment and wastewater projects.

Mr. Katzberger is responsible for the conformance of environmental project work to
applicable standards and procedures. This responsibility includes preliminary design studies
to determine general plant layout and sizing, specify equipment, analyze economic factors,
prepare flow diagrams, and size equipment. He maintains client contact; incorporates
operating philosophies within design parameters; interfaces with suppliers in selecting
equipment, materials, and labor packages; evaluates proposals; and recommends
purchases.
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EXPERIENCE

Mr. Katzberger has 34 years of experience with emission control devices, including
precipitators, baghouses, SCR systems, and FGD systems of all types. He has prepared
technical input and performance requirements for specifications for FGD systems on 14 utility
projects and one industrial project. He has directed the complete technical and economic
evaluation of FGD bids for 14 utility projects, including units firing Texas lignite, Powder River
Basin (PRB), and Midwestern high-sulfur coals. His experience with wet FGD systems
includes lime, limestone, magnesium-enhanced limestone, forced-oxidation limestone, and
dual-alkali processes. His experience with dry FGD systems includes lime spray drying with
both baghouses and electrostatic precipitators for particulate collection.

He is currently serving as technical advisor and emission control specialist in Sargent &
Lundy’s Environmental Services group, and is assigned to support Salt River Project’s wet
FGD replacement/retrofits on two 450-MW units at Coronado Station. He is also supported
studies, preliminary conceptual design, specification preparation, and bid evaluation for dry
FGD on Entergy’s White Bluff Units 1 and 2, two 880-MW units.

He recently served as the emission control specialist for AEP’'s Amos plant FGD retrofit
project, which included scrubber retrofits on two 800-MW units and one 1300-MW unit.

Mr. Katzberger also recently served as the FGD program manager for Cinergy's FGD retrofit
program, which included retrofit of seven wet limestone, forced-oxidation FGD systems on
high-sulfur, coal-fired units.

From 1994 through 2003, Mr. Katzberger was the project manager for Sargent & Lundy’s
betterment and backfit engineering support of TXU Electric’s fossil fleet. Sargent & Lundy
has been TXU Electric’s engineer of choice since February 1985.

Mr. Katzberger also served as project manager for Exelon’s SCR and NOx reduction projects
at the Handley and Mt. Creek stations in Texas. Sargent & Lundy was the Owner’s Engineer
for these projects. The work included preparing specifications, evaluating bids, and
reviewing vendor documents and drawings.

He also has experience in the analysis of combustion air and flue gas and emission control
systems for coal-fired power stations. Mr. Katzberger has designed and sized mechanical
and environmental power plant equipment. This work has included specification and
evaluation of components such as forced draft (FD) and induced draft (ID) fans, fabric filters,
electrostatic precipitators, SCR systems, integrated systems for FGD and wastewater
treatment, waste treatment systems, and flue gas emission monitoring equipment.

Mr. Katzberger was the project manager for the Big Bend Units 1 and 2 FGD retrofit study for
Tampa Electric Company (Tampa Electric). An 890-MW single-module absorber conceptual
design and detailed cost estimate were prepared. He also directed the preparation of the
specification that Tampa Electric used to procure the FGD system.

He served as the project manager for the rebuild of an FGD system, electrostatic precipitator,
and chimney at TXU Electric's Monticello Unit 3, which was heavily damaged by the collapse
of a 600-foot chimney. He also served as the project manager for TXU Electric's Martin Lake
scrubber upgrade project, which included renovation of FGD systems on three 750-MW
Texas lignite-fired units.
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Mr. Katzberger served as project manager for the design and installation of an FGD retrofit
for PSI Energy's Gibson Unit 4. He has supervised and directed the preparation of two
particulate control upgrading studies, three FGD backfit studies, an air quality control system
selection study for a new 3200-MW station, and an ash and FGD waste disposal study. He
has also served as project manager for conceptual design of SCR retrofits at four coal-fired
units.

He served as study manager for the Electric Power Research Institute's (EPRI) FGD Retrofit
Design Improvement Study. The study identified concepts for reducing the costs and site
impacts of FGD retrofits.

Mr. Katzberger has published papers on FGD systems, waste disposal, and the selection of
materials of construction for ductwork and chimney liners for FGD service. He has also
written reports for conceptual studies of advanced concepts, including ammonia scrubbing,
multi-pollutant control technologies, furnace sorbent injection, refuse firing, and the
cogeneration of electricity and process steam or hot water. He joined Sargent & Lundy in
1975.

His specific experience includes:

DESIGN AND BETTERMENT

Entergy

- White Bluff 1 & 2, 2 x 88 MW
Technical Advisor, Dry FGD Retrofit (2008 to present)

e Lower Colorado River Authority

- Fayette 3, fossil, 420 MW
Supervisor. FGD Upgrade Project. (2007 to present)

e City Public Service of San Antonio

- Spruce 1, fossil, 565 MW
Supervisor, FGD Upgrade Project. (2007 to 2008)

- Deely 1 and 2, fossil, 2 x420 MW
Supervisor, FGD Retrofit Study (2007 to 2008)

e Salt River Project

- Coronado 1 and 2, 450 MW each
FGD Specialist, Replacement of existing FGD systems (2006 to present)

e AEP

- Amos 1 and 2, 800 MW each and Amos 3, 1300 MW
FGD Specialist. FGD retrofits. (2004 to 2009)
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- Pirkey 1, 720 MW, Texas Lignite
FGD Specialist. FGD Upgrade Project. (2005-2006)

o Cinergy

- Gibson 1-3; Cayuga 1 and 2; Miami Fort 7 and 8
Program Manager. FGD retrofits. (2003 to 2009)

e Exelon Power

- Handley 3 SCR, 400 MW; Handley 4 and 5 SCR, 458 MW each; Mt. Creek 8
SCR, 550 MW; Mt. Creek 2, 3, 6, and 7, NOx reduction
Project Manager. Owner’s engineer support. (2000 to 2003)

e TXU Electric

- Martin Lake 1-3, 750 MW each.
Project Manager. FGD renovation. (1995 to 2003)

- Lake Hubbard 2, gas and oil, 528 MW.
Project Manager. SCR retrofit. (2000 to 2002)

- Monticello 3, 750 MW.
Project Manager. FGD, electrostatic precipitator, and chimney rebuild.
(1993 to 1996)

e Ameren

- Coffeen 1 and 2; Sioux 1 and 2
Project Manager. Conceptual design of SCR retrofits. (1998 to 1999)

e Elwood Energy, LLC

- Elwood, 600 MW
Project Manager. Owner’s engineer review of EPC Contractor’s design for four
simple cycle GE 7FA combustion turbines. (1998 to 1999)

e Liberty Electric Power, LLC
- Liberty, 500 MW
Project Manager. Conceptual design and EPC specification of 2x2x1 combined-cycle
combustion turbine project. (1998 to 1999)
e PSI Energy

- Gibson 4, fossil, 668 MW.
Project Manager. FGD retrofit design. (1990 to 1994)
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Gallagher 1-4, fossil, 150 MW each
Project Engineer. Ash sluice water pump replacement. (1988)

e University of lllinois, Urbana

Chiller plant
Project Engineer. Construction phase. (1987 to 1993)

o Central Power & Light Company/Central and South West Services, Inc.

Coleto Creek 2, fossil, 707 MW
Supervisor. Dry FGD system and electrostatic precipitator engineering and design.
(1981 to 1986)

e Houston Lighting & Power Company

Parish 5-7, fossil, 1823 MW total
Supervisor. Baghouse backfit specification and bid evaluation. (1985)

e Exxon Company, U.S.A.

Baton Rouge Cogeneration Venture
Emission Control Specialist. Dry FGD and fabric filter specification and bid
evaluation. (1981 to 1982)

EMISSION CONTROL STUDIES

Lower Colorado River Authority

Fayette 3, fossil, 420 MW

Supervisor. FGD Upgrade Study. (2006-2007)
Fayette 1, 2 & 3, fossil, 1650 MW.

Technical Advisor. Mercury Control Study (2010)

e Genesis Energy — New Zealand

Huntly 1-4, fossil, 4x250 MW
Technology Specialist for Environmental Permitting support and multi-pollutant control
evaluation. (2007 to present)

e Salt River Project

Coronado 1 and 2, fossil, 865 MW total
Emission Control Specialist. Multi-pollutant study. (2006)

e Seminole Electric Cooperative

Seminole 1 and 2, fossil, 1420 MW total.
Supervisor. SCR retrofit study. (2002)
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e AEP

- Pirkey, 700 MW and Oklaunion, 650 MW
FGD Specialist. FGD system upgrade studies. (2004)

- Cardinal 1 and 2
Study Manager. SOz mitigation study. (2004)

e Allegheny Power

- Armstrong 1 and 2
FGD Process Engineer. FGD retrofit study. (2007)

o Electric Power Research Institute
- Study Manager. FGD retrofit design improvement study. (1988 to 1990)
e Eon, US

- Ghent 1-4, Mill Creek 3 and 4, Trimble County 1
Study Manager. SOz mitigation study. (2005)

e The Cincinnati Gas & Electric Company

- Miami Fort 7, fossil, 557 MW.
Mechanical Project Engineer. FGD retrofit study. (1989)

e PSI Energy

- Gibson 1-4, fossil, 668 MW each
Program Manager. Flue gas desulfurization retrofit conceptual design study. (1989)

e Dairyland Power Cooperative

- Alma 1-5, fossil, 187 MW total
Study Manager. Tall stack best available retrofit technology (BART) emission rate
study. (1986 to 1989)

e Houston Lighting & Power Company

- Limestone 1 and 2, fossil, 750 MW each
Supervisor. FGD forced-oxidation conversion study. (1986)

- Parish 5-7, fossil, 2068 MW total
Supervisor. Particulate control upgrading study. (1984)
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e PSI Energy/EPRI

- Wabash River 1, fossil, 113 MW
Emission Control Specialist. Furnace sorbent injection conceptual design. (1985)

e Southern California Edison

- Mohave 1 and 2, fossil, 1780 MW total
FGD Specialist. Continued operations study. (2006)

e Tampa Electric Company

- BigBend 1 and 2, fossil 446 MW each
Project Manager. FGD retrofit study and FGD specification preparation.

- Big Bend 1-4, 1740 MW total.
Study Manager. SCR retrofit study. (2001)

e TXU Electric

- Big Brown 1 and 2, fossil, 593 MW each
Study Manager. Particulate control upgrade study. (1985)

e The Cincinnati Gas & Electric Company

- Beckjord 5 and 6, fossil, 706 MW total; Miami Fort 6 and 7, fossil, 720 MW total
Supervisor. FGD backfit study. (1984)

- Miami Fort 8, fossil, 558 MW
Supervisor. FGD system costs and compliance low-sulfur coal price premiums.
(1983 to 1984)

e Southwestern Electric Power Company

- Flint Creek 1, fossil, 558 MW
Supervisor. Particulate control upgrade study. (1984)

e Virginia Power

- Future Fossil Power Station
Supervisor. Air quality control system selection study. (1984)

COGENERATION
e Wisconsin Electric

- Pleasant Prairie 2, fossil, 570 MW
Engineering Analyst. Cogeneration report. (1977 to 1978)

07280.doc 7
043010





STEVE M. KATZBERGER
Process Manager Sargent & Lundy'*
Fossil Power Technologies

PUBLICATIONS

“Fayette Unit 3 FGD Upgrade: Design and Performance for More Cost-Effective SO,
Reduction,” Mega 2010, Aug 2010.

“Results of FGD Upgrade Projects on Low-Rank Coals,” RMEL Electric Energy, Fall 2007
“The Impact of Shortages on FGD Prices,” Coal Power, September/October 2007
“Results of FGD Upgrade Projects on Low-Rank Coals,” Electric Power 2007, May 2007
“Impact of a Resource-Constrained FGD Market,” Electric Power 2007, May 2007

“FGD Materials of Construction Selection and Optimization of FGD and Wastewater
Treatment System Design,” 2004 AirPol Symposium, August 2004

"Evaluating and Updating Clean Air Compliance Options Through the Use of the Clean Air
Technology (CAT) Workstation," ICAC Forum '03, October 2003

“TXU’s Retrofit Inline SCR at Lake Hubbard 2,” EPRI 2002 Workshop on SCR, October 2002

"Controlling Power Plant Mercury Emissions" (coauthor), Plant Design and Operating
Committee Meeting, July 2001

"Monticello Unit 3 Recovery Project: The Rebuild of a First Generation Wet Flue Gas
Desulfurization System," EPA/EPRI/DOE/SO, Control Symposium, March 1995

"Design of the Gibson Unit 4 FGD System," EPA/EPRI/DOE SO, Control Symposium,
August 1993

"Options for Compliance with Acid Rain Legislation,” International Joint Power Generation
Conference, October 1990

"Reducing the Costs of FGD Retrofits," Pittsburgh Coal Conference, September 1990
"FGD Retrofit Design Improvements,"” EPA-EPRI SO, Control Symposium, May 1990

"Meeting Tough Acid Rain Legislation with Low-Cost Scrubber Designs" (coauthor),
Power-Gen 1989, December 1989

"Options are Increasing for Reducing Emissions of SO, and NO," (coauthor), Power
Engineering, December 1988

"Construction and Startup Experience for the Gibson Unit 4 FGD Retrofit Project," EPA/EPRI/
DOE SO, Control Symposium, March 1995

"Peer Review Panel Report: Demonstration of Sorbent Injection Technology on a
Tangentially Coal-Fired Utility Boiler" (coauthor), United States Environmental Protection
Agency, November 1988
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"Alternatives for Reducing Emissions of SO, and NOx" (coauthor), NO, Emission and Control
Seminar - American Iron and Steel Institute, May 1988, and Sargent & Lundy General
Engineering Conference, 1988

"The Impact of Fuel Switching on an Existing Power Plant" (coauthor), Conference on Effects
of Coal Quality on Power Plants, October 1987

"Design and Operation of Air Pollution Control Equipment for Cycling Units" (coauthor), EPRI
Fossil Plant Cycling Workshop, November 1985, and Sargent & Lundy General Engineering
Conference, 1986

"Treatment and Disposal of Wastes from Dry SO, Control Processes" (coauthor), American
Institute of Chemical Engineers Annual Meeting, November 1985

"Particulate Control Integration with Wet Scrubber SO, Removal and Waste Generation"
(coauthor), Sixth Symposium on the Transfer and Utilization of Particulate Control
Technology, 1986; Third Symposium on Integrated Environmental Controls for Fossil-Fuel
Power Plants, 1986; and Third Conference on Fabric Filter Technology for Coal-Fired Power
Plants, 1985

"Report of the Peer Review Panel on the Preliminary Design for the Limestone Injection
Multistage Burner (LIMB) Wall-Fired Demonstration Project" (coauthor), United States
Environmental Protection Agency, August 1985

"Lime Handling and Preparation Experience at the Rollin M. Schahfer Generating Station"
(coauthor), Joint Power Generating Conference, October 1984

"Lime Handling and Preparation for Two Double-Alkali FGD Systems" (coauthor), National
Lime Association FGD Seminar, 1983, and Coal Technology Conference, 1983

"Recent Developments in Materials Selection for FGD Systems" (coauthor), American Power
Conference, 1983, and Sargent & Lundy General Engineering Conference, 1983

PANEL DISCUSSIONS

"Meeting the Growing Demand for FGD - The Risk and Response," Workshop on Defining
Risks for Acid Rain Controls, Sponsored by EPRI and the Coal Decisions Forum,

October 1989

Tangentially Fired Limestone Injection Multistage Burner (LIMB) Demonstration Program
Peer Review, U.S. Environmental Protection Agency, September 1988

"The Role of FGD Systems in Water Reuse," American Power Conference, April 1986

Limestone Injection Multistage Burner (LIMB) Wall-Fired Demonstration Project Peer Review
Panel, U. S. Environmental Protection Agency, July 1985 and January 1986
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"Retrofitting FGD Systems," Ninth Symposium on Flue Gas Desulfurization, EPRI/EPA,
June 1985

"Impact of Dry Control Processes on New and Existing Power Plants," First Joint Symposium
on Dry SO, and Simultaneous SO,/NOy Control Technologies, EPRI/EPA, November 1984
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EDUCATION

York University (Canada) — Management Studies — 1988-1989

McGill University (Canada) — Ph. D. Chemical Engineering 1985

Indian Institute of Technology (India) - M. Tech. Chemical Engineering - 1979
Nagpur University (India) - B. Tech. Chemical Engineering — 1977

REGISTRATIONS
Professional Engineer — Ontario, Canada

PROFICIENCIES

3-D computational fluid dynamics (CFD)
Air toxics control

Coal gasification

Flue gas desulfurization (FGD)
Mathematical model development
Mechanical and thermal analyses
Microprocessor-based control systems
Particulate control systems
Repowering

SO, and NOy technologies

Selective catalytic reduction (SCR)

RESPONSIBILITIES

Dr. Gaikwad is responsible for conducting and supervising conceptual studies and economic
evaluations of various processes including various SOx/NOx control and particulate control
technologies, coal-gasification, and fluidized bed boilers. On such projects, he uses simplified or
detailed calculations, as well as general- and special-purpose computer codes, consistent with
design and analysis requirements. Taking into consideration necessary design parameters, he
develops appropriate system and component models. He completes all hand or computer
calculations, evaluates analytical results and prepares recommendations for physical or analytical
modifications to meet design requirements. Dr. Gaikwad provides input to the final design report
in compliance with applicable codes and quality assurance requirements.

EXPERIENCE

Dr. Gaikwad has extensive experience with advanced power generation processes such as
integrated-gasification combined-cycle (IGCC), atmospheric fluidized bed combustion (AFBC),
pressurized fluidized bed combustion (PFBC), and a large number of SO,/NOy control processes.
He has also been involved in developing new processes to control SO, and NO, from coal-fired
power plants as part of the acid rain control programs. He is familiar with more than 70 SO,/NOy
removal processes and with control of in-furnace NOy using selective chemical reaction and
combustion modifications. Dr. Gaikwad's responsibilities have included burner modifications to
reduce NO, and designs of SCR systems. Additionally, he has performed engineering and
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economic evaluations and reported on particulate control technologies, air toxics, and the
SO,/NOy processes for simultaneously controlling SO, and NO,, and particulate.

Dr. Gaikwad is S&L'’s expert in computational fluid dynamics (CFD). He has analyzed CFD
application to several systems, including FGD, complex ductwork, recirculation water piping,
stack flow, and electrostatic precipitators. Based on these analyses, he made a humber of
recommendations to help clients lower the cost of design by building optimally designed systems.

Dr. Gaikwad has completed a number of mechanical design reviews, bid evaluations, designs
and specifications of balance-of-plant equipment, for a wide range of systems, such as all
subsystems for wet and dry FGDs, electrostatic precipitators, coal handling and conveying
systems, pulverizers and coal pipes, low-NOy burners, SCR, selective non-catalytic reduction
(SNCR), and pulse-jet baghouses.

As a lead project engineer on the Florida Power & Light Company partial repowering studies, he
designed a hot windbox concept to use hot gases from a combustion turbine and predicted its
performance. He also prepared simultaneous mass and energy balances for various advanced
systems including Repowering with gas turbines, AFBC, PFBC, integrated and nonintegrated
gasification and combined cycle systems.

Dr. Gaikwad has extensive experience with coal gasification combined cycle and process-
oriented systems. He has been involved in developing a new process to gasify coal using high-
pressure superheated steam and is intimately familiar with the coal gasification research and
development work that has been carried out in the industry. He has been involved in conducting
Delphi surveys for EPRI and also worked on an EPRI-sponsored study to perform an engineering
evaluation of a PRENFLO gasification concept. In addition, Dr. Gaikwad has authored numerous
publications on coal gasification combined cycle and related subjects. Dr. Gaikwad's process
expertise extends to combustion technology where he has been involved with evaluating NOy
and SOy reduction strategies. He is also involved in the process design of flue gas
desulfurization processes.

NEW GENERATION/CO, CONTROL
. Midwest Generation

Evaluation of CO, control technologies and implications of selection of wet or dry FGD
technologies. (2007 to present)

) Oklahoma Gas and Electric

Supervised and participated in CO, control study for system-wide solution including CO,
control technologies for existing coal-fired power plant and replacement with new
generation. (2007)

. Basin Electric

Performed technology selection analysis for NOx control. Continue to support the project on
air control technologies and boiler issues. (2006 to present)
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WEPCO

Performed emission analysis to support the permitting of a new unit. Provided expertise and
conceptual designs for multi-pollutant controls for new coal-fired power plants.
(2000 to 2002)

Edison Mission Energy

Performed emission analysis to support the permitting of a new unit. Provided expertise and
conceptual designs for multi-pollutant controls for new coal-fired power plants.
(2000 to 2002)

Pinnacle West

Performed emission analysis to support the permitting of a new unit. Provided expertise
and conceptual designs for multi-pollutant controls for new coal-fired power plants. (2001)

Dynegy

Performed emission analysis to support the permitting of a new unit. Provided expertise
and conceptual designs for multi-pollutant controls for new coal-fired power plants.
(2000 to 2001)

MULTI-POLLUTANT CONTROL (Hg, SO,, NOx, Particulate)

Otter Tail Power Company

Environmental expertise, as needed, on project encompassing permitting support;
preparation of multiple technical studies, including SO,, NOy, and Hg control; as well as
BOP and miscellaneous support. (2010 to present)

Midwest Generation EME, LLC

Oversaw conceptual designs for Powerspan’s processes for control of SO, only, SO,, NOx,
and Hg, and CO,. (2006)

Midwest Generation EME, LLC

Oversaw all process conceptual design for installation of SCRs, FGD systems, baghouses,
and activated carbon injection systems at Fisk, Crawford, Joliet, Powerton, Waukegan, and
Will County Stations. (2005)

Montana-Dakota Utilities

Performed technical and cost analysis for a system-wide compliance for possible controls
on SO,, NOx, and mercury for future regulations including North Dakota lignite-fired units.
(2004)

Ameren UE

Performed technical and cost analysis for a system-wide compliance for possible controls
on SO,, NOy, and mercury for future regulations. (2003 to present)
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Ameren UE

Process consultant for Ameren proposal to Department of Energy involving demonstration
of the Powerspan Electrocatalytic Oxidation Process at the Sioux Station. (2003)

Ameren Energy Generating

Performed technical and cost analysis for a system-wide compliance for possible controls
on SO,, NOy, and mercury for future regulations. (2003 to 2005)

Electric Energy Inc.

Performed technical and cost analysis for a system-wide compliance for possible controls
on SO,, NOy, and mercury for future regulations. (2004 to present)

Cinergy

Performed technical and cost analysis on individual units for possible controls on SO,, NOy,
particulate, and mercury. (2002 to 2004)

PacifiCorp

Performed technical and cost analysis on individual units for possible controls on SO,, NOy,
particulate, and mercury. Evaluated low cost solutions for NOx, SO,, and Hg control.
(2002 to 2003)

Public Service Electric and Gas Company

Performed technical and cost analysis on individual units for possible controls on SO,, NOy,
particulate, and mercury. Evaluated low dust SCR concept. (2000 to 2002)

US Gen

Performed technical and cost analysis on individual units for possible controls on SO,, NOy,
particulate, and mercury. Providing expertise in design of multi-pollutant system.
(2000 to 2003)

NO, and SCR

PacifiCorp

Prepared conceptual design for SCR at Naughton station. Oversaw various studies related
to SCR. Participating in project implementation. (2008 to present)

City of Lakeland

Prepared conceptual design for SCR. Oversaw various studies related to SCR.
Participating in project implementation. (2006 to present)

Tampa Electric

Oversaw various studies related to SCR installations on Big Bend Units 1-4. Issue related
to fuel impact, fly ash sale, and wastewater impacts were studied. Participated in the flow
model testing and eye-witnessed the adequacy of the flow modeling to meet the required
design criteria. (2005 to present)
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Luminant

Prepared conceptual designs for SCRs for lignite and PRB coal fired units. Provided inputs
in the development of cost estimates. (2005 to 2006)

Prepared conceptual designs for in-duct SCRs for Martin Lake and Monticello units.
Provided inputs in the development of cost estimates. (2007 to present)

Participating in pilot-scale testing of SCR on lignite-fired units. (2005 to present)
NRG Texas

Evaluated NOx control technologies for Limestone Station and gas-fired units. (2006)
Reliant Energy

Provide expertise in SCR system design for retrofit on a combined cycle unit at San Jacinto
Station. (2003 to 2004)

Basin Electric

Prepared a low-dust vs. high-dust SCR report for PRB-fired new units. Participating in new
PRB unit design. (2005 to 2006)

TVA

Prepared conceptual designs for SCRs for John-Sevier station. Prepare the comparison for
high-dust vs. tail-end SCRs with steam and natural gas heating. (2002 to present)

First Energy

Prepared conceptual designs for SCRs for coal fired units. Provided inputs in the
development of cost estimates. (2005)

Santee Cooper

Provide expertise in SCR system design for retrofit on a combined cycle unit at Rainy
Station. (2003 to 2004)

Reliant Energy

Performed system-wide analysis for NOy control. Prepared conceptual designs for SCRs
for gas- and coal-fired units. A number of studies are being performed to facilitate the
installation of SCRs.

Evaluated high-dust vs. low-dust SCR concepts for PRB-fired units.

Acting as environmental lead on all 12 SCR projects. Providing technical expertise in the
design of SCR systems. (1999 to 2004)

Lansing Board Water & Light

Performed systemwide analysis for NOy control. Prepared conceptual designs for SCRs for
coal-fired units. (2000 to 2001)

Southern lllinois Power Cooperative

Performed cyclone overfire air analysis with the help of ANSYS. Recommendations include
the locations of ports and the NOy predictions. (2001)
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° Austin Energy

Performed systemwide analysis for NOy control. Performed the repowering analysis.
(2000 to 2001)

o Tampa Electric

Prepared conceptual designs for SCRs for coal-fired units. Provided inputs in the
development of cost estimates. (2000)

. Central and Southwest

Prepared conceptual designs for SCRs for coal-fired units. Provided inputs in the
development of cost estimates. Evaluate high-dust as well as low-dust concepts. (2000)

. Louisville Gas and Electric

Performed systemwide compliance analysis for NOx control. Prepared conceptual designs
and cost estimates for SCRs for coal-fired units. (1999)

° Western Kentucky

Performed systemwide compliance analysis for NOx control. Prepared conceptual designs
and cost estimates for SCRs for coal-fired units. (1999)

. Indianapolis Power and Light

Performed systemwide compliance analysis for NOy control. Prepared conceptual designs
and cost estimates for SCRs for coal-fired units. Prepared FGD evaluation for Stout Unit 7.
(1998 to 1999; 2002 to 2004)

. Consumers Energy

Analyzed various units for the full-scale SCR retrofit. Analyzed NOy scenarios for PM2.5.
(1997 to 1998)

. Associated Electric

Participated in turnkey specification preparation. (1997 to 1999)
o Union Electric Co.

Analyzed various units for the full-scale SCR retrofit. (1997 to 1999)
. lllinois Power Co.

Performed bid evaluation for SCR catalyst. Recommendations were made on various
design issues related to SCR. (1996 to 2000)

° Dominion Energy

Performed studies on NOy control technologies, SCR retrofit at Kincaid, coal handling
systems. (1996 to 1999)
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FGD and SOx/NOx
. ESBI

Troubleshooting services for the enhanced performance of CDS scrubber.
(2008 to present)

. Entergy

Performed conceptual design studies for White Bluff wet FGD, dry FGD, and SCR
installation. Supervising design input from AQCS group. (2008 to present)

. SRP

Performed conceptual design studies for Coronado units for wet FGD, dry FGD, and SCR
installation. Supervising design input from AQCS group. (2006 to present)

. NRG Texas

Prepared limestone based wet FGD and lime based dry FGD specification and conceptual
studies. (2006 to present)

. NRG

Performed conceptual design studies for Big Cajun units for wet FGD, dry FGD, and SCR
installation. Prepared limestone-based wet FGD specifications. (2006)

° Ameren UE

Prepared limestone-based wet FGD specification and conceptual studies. Participated in
bid evaluation. (2005 to present)

° Texas Genco

Performed SO, control study. Evaluated various SO, control technologies for WA Parish
Station. Provided recommendations for suitable technology and prepared conceptual
designs. (2005 to 2006)

. Pacificorp

Prepared lime-based wet FGD specification and conceptual studies. Participated in bid
evaluation. (2004 to 2005)

o AEP
Performance Enhancement Evaluation of Existing FGD System at Oklaunion and Pirkey. (2004)
o TVA

Performed SO, control study. Evaluated various SO, control technologies for number of
units in TVA’s system. Provided recommendations for suitable technology and prepared
conceptual designs. (2002)

. Department of Energy

Low Emission Boiler Systems - Analyzed various FGD systems suitable for low emissions.
Prepared material balances and recommended systems for low emissions. (1996 to 1999)
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Tanjung Jati

Analyzed various FGD systems. Prepared FGD specifications suitable for International
Standard. (1996 to 1997)

Central lllinois Public Service Co.
Analyzed dual-alkali system and recommended modification to reduce O&M costs (1995).
Montana Power

Responsible for the evaluation of dry FGD technologies including duct sorbent injection,
confined zone dispersion, NaTec and ADVACATE processes. (1994)

The Israel Electric Corporation Ltd.

Prepared material balances and sensitivity analyses for various FGD technologies, including
seawater scrubbing and ammonia scrubbing. (1993)

TU Electric
Ductwork evaluation for FGD performance enhancement at Monticello Unit 3. (2004)

Performed condition assessment of FGD units at Martin Lake and Sandow Power
Generating Units. Performed root-cause analysis for these FGD systems. (1994)

Developed strategy for SO, emission control for compliance with the 1990's CAAA and
prepared budgets to incorporate the least-cost strategy for SO, compliance. Trained client
personnel in the use of EPRI's Clean Air Technology Workstation. (1993)

Kentucky Utilities Company

Performed evaluation of various technologies. Developed a methodology for evaluation for
the engineering analysis. Prepared mass balances and process selection position paper.

Participated in bid evaluation. Performed unsteady state chloride analysis. (1991 to 1993)
Owensboro Municipal Utilities

Performed economic evaluation of various technologies. Developed position papers on
process selection, reagent preparation, and waste disposal systems. Prepared equipment
lists, mass balances, and specifications. (1991 to 1993)

Electric Power Research Institute

Engineering evaluation of combined NO,/SO, processes. Performed conceptual process
design and developed specifications, process and instrument diagrams, heat and mass
balances, and cost estimates; identified research and development required to bring
process to commercial viability. (1989 to 1993)

Carolina Power & Light Company
- Mayo 1, coal, 745 MW,
- Roxboro 2-4, coal, 2077 MW total.
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Prepared conceptual process flow diagrams, mass balances, equipment list, and cost
sensitivity analysis. Conducted special studies on chloride effects and sensitivity to SO,
removal on design and performance of FGD system. (1992, 1996, 1999)

Electricity Corporation of New Zealand

Performed comprehensive study to evaluate various SO, control technologies, impacts on
generation and future trends. (1992)

Houston Lighting & Power Company

Absorber tray retrofit SO, removal performance predictions. Performed detailed calculations
to replace Di-Basic FGD enhancement system with absorber trays. (1989 to 1990)

3-D COMPUTATIONAL FLUID DYNAMICS

Oversees a number of CFD projects — 2004 to present

Ameren

Performed flow analysis for air heater baffle to lower pressure drop and erosion. (2001)
Cinergy

Performed flow analysis for SCR outlet duct to propose flow-guiding vanes. (2000 to
present)

Reliant Energy

Performed flow analysis for SCR inlet and outlet ducts to propose flow-guiding vanes.
Performed patrticle trajectory analysis to evaluate the impact of ash deposition.
(2000 to present)

Illinois Power Co.

Performed flow analysis for air heater inlet and outlet ducts suitable for SCR retrofit.
Performed the analysis for ESP inlet to evaluate the requirement of flow guiding vanes.
(1997 to 1998)

Unocal Refinery

Performed flow analysis for baghouse inlet ductwork. (1996)

Commonwealth Edison

Performed flow stratifications study by using computational fluid dynamics. (1996)
PacifiCorp

Performed flow analysis for inlet ductwork for ID fan to enhance fan performance. (1997)
lllinois Power

Performed flow analysis for ESP and recommended modifications for flow improvement.
(1996)
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. TU Electric

Predicted velocity/temperative profiles in the FGD outlet ductwork assembly and also
identified the build-up spots and mal-distribution zones. (1994)

lllinois Power
Performed boiler modeling for tangentially fired boiler. (1994)
Predicted a recirculation zone, which could cause corrosion in recirculation pipe. (1995)

o Tampa Electric

Performed open bypass analysis for chimney. Predicted the amount of gas that can be
bypassed. Predicted the droplet re-entrainment in the chimney. (1995)

Central lllinois Public Service

Performed flow analysis for ESP and recommended modifications for the flow improvement.
(1996)

Performed flow analysis for Flow analysis for pre-cooler, scrubber, perforated plate, and
mist eliminator. Recommended design modifications. (1995)

COAL GASIFICATION

LCRA

Performed Coal Technology Assessment for a potential new power plant. Provided
expertise on coal gasification and multi-pollutant controls for new coal-fired power plants.
(2003 to 2004)

Virginia Power

Developed reference plant designs for Texaco, Shell, and Dow IGCC processes; designed
hot-gas clean-up, thermal integration, and partial and full integration of air separation units.
(1993)

M-C Power Corporation
Participated in preparation of proposal for flue gas cleanup for fuel cells. (1992)
J. Makowski Associates, Inc.

Prepared heat/mass balances and predicted performance for petroleum coke, mixture of
coke and coal and orimulsion gasification. (1992)

Electric Power Research Institute
PRENFLO-based IGCC study.

Investigation of the advantages and disadvantages of integration of the air separation plant
with the combustion turbine on a PRENFLO-based IGCC power plant. Detailed engineering
work with economic analysis is being performed. (1990 to 1991)

Policy Delphi IGCC study.
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Prepared preliminary questionnaire to assess utility concerns regarding IGCC technology.
(1990)

REPOWERING AND COMBINED CYCLES
o Liberty Electric

Performed cycle analysis for combined cycle power plant with 3 different gas turbines.
(1998 to 1999)

o Pella Electric
Performed cycle analysis for combined cycle power plant with gas turbines. (1998-1999)
o Zachry

Performed bid evaluations of various sub-systems related to combined cycle power plant.
(1996 to 1997)

o Pacific Gas and Electric Company

Performed heat balances and performance calculations for partial repowering of existing
gas-and oil-fired boilers with the gas turbines. (1992)

o Florida Power & Light Company

Partial Repowering study. Performed heat balances for steam cycles as well as repowered
heat cycles using exhaust from gas turbines. Detailed performance evaluation was
performed. (1990 to 1991)

Evaluation of the combined and simple cycle power generation. Detailed calculations for
performance and review of existing specifications. (1989 to 1990)

PARTICULATE AND AIR TOXICS CONTROL
o Reliant Energy

Performed Toxecon conceptual design for Shawville Units 1-4. (2006 to 2007)
o Ameren UE/Ameren AEG

Performed mercury emission analysis and prepare compliance strategies for future
regulations. (2004 to 2006)

. Commonwealth Edison

Estimated relative impact of coals on particulate collection efficiency by using ESPM.
(1996)

o Carolina Power & Light Company

Estimated the impact of various coals on particulate collection efficiency by using ESPM
model. (1993 to 1994)
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Electric Power Research Institute

Evaluated the designs and costs for wet electrostatic precipitator, compact hybrid
particulate collector (COHPAC) Il, and electrically enhanced core separator to control fine
particulates. (1993 to present)

Evaluated particulate control options for retrofitting an existing precipitator with wide-plate
spacing, taller plates, temperature-controlled electrode pre-charging, pulse-jet energization,
SO3 conditioning, EPRICON, and COHPAC. (1992 to 1994)

Evaluated high-temperature ceramic baghouse with SO,/NO, removal system for technical
and economic feasibility. (1992)

Wisconsin Electric
Valley 1 and 2, coal, 140 MW each.

Participated in technical bid evaluation for the installation of a first-of-a-kind pulse-jet
baghouse. (1993)

Prepared comparative designs and performance analysis for electrostatic precipitator,
electrostatic precipitator with SO3; conditioning, and pulse-jet baghouse.

Tosco Refining Company

Prepared conceptual design of pulse-jet baghouse for sodium-bicarbonate injection to
control sulfur dioxide. (1992)

FLUIDIZED BED COMBUSTION

Argonne National Laboratories
Atmospheric fluidized bed combustion (AFBC) reference plant, 80 MW.
Performed heat and mass balances.

Developed a generalized spreadsheet program for heat and mass balances for AFBC plant.
Prepared auxiliary power curves and incorporated curves into standards. (1990 to 1992)

PSI Investments

Performed technical review for a cogeneration facility that used fluidized bed combustion
technology and a greenhouse. (1991)

Participated in specification preparation for pulse-jet baghouse. (1992 to 1993)

BEFORE JOINING SARGENT & LUNDY
SO,/NO, CONTROL

Ontario Hydro, Toronto

Professional Engineer. Involved in developing new process(es) to control SO, and NOy
from coal-fired power plants as a part of acid-rain control program of Ontario Hydro.
Designed isothermal reactor to study the effect of enhancer to improve the SO,/NOy
removal by sorbent slurry injection. Gained expertise in controlling NOy in-furnace via
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selective chemical reaction and combustion modifications. Achievements included
development of solid-liquid dual fluid nozzle (patentable). Attended courses for professional
advancement in Effective Writing, Communication, Advances in Combustion and Pollution
Technology (The Center for Professional Advancement), Effective Consulting and
Supervising, and Thinking on Your Feet. (1988 to 1989)

COAL GASIFICATION

SNC, Inc., Montreal (at Vancouver)/University of British Columbia

Project Engineer/Research Engineer. Represented SNC, Inc. on a coal gasification project
co-sponsored with CCMRI China. A pilot plant was commissioned comprising a
superheated steam catalytic spouted bed gasifier. Microprocessor-based control system
was developed and installed. Feasibility and versatility of the process for town gas supply
was effectively demonstrated. Designed and fabricated a high-pressure, low-temperature,
spouted-bed multiphase reactor for hydrodynamic studies of fossil fuel gasification. Reactor
was operated to optimize the hydrodynamic parameters and hydrodynamic model was
developed for spouted bed coal gasifier. (1985 to 1987)

MULTIPHASE REACTOR DESIGN

University of Toronto

Research Engineer. Designed and constructed a multiphase reactor pertinent to various
reactors in fermentation, hydrorefining, and metallurgical industries. Key design parameters
for multiphase dispersed (oil-water-gas) reactor were experimentally evaluated and a
fundamental mathematical model was developed. Isolated a phase splitting phenomenon in
multiphase reactor and developed a model for multiphase dispersed system. (1987 to 1988)

COAL LIQUEFACTION

McGill University, Montreal

Research Assistant. Developed a viable technology for coal solubilization under mild
conditions using ultrasonic energy. Unique multi-component solvent systems and process
parameters were identified on thermodynamic and kinetic considerations. Process
parameters such as catalyst, temperature, ultrasonic intensity, and frequency were
evaluated to optimize the yield and to develop a mathematical model. Mechanism of
solubilization was studied by advanced analytical techniques such as SEM, BET, FTIR,
DSC, UV, TLC, MS, and GC-MS. Served on the research committees for projects related to
biomass liquefaction, diffusion in heterogeneous catalysts, and waste water treatment.
(1981 to 1985)

COMBUSTION ENGINEERING

Steel Authority of India, Ltd., India

Project Engineer. Trained for six months in chemical plant, coke oven, steel making, and
finished product section. Responsibility included the developments related to thermal
engineering, energy conservation and pollution control. Burners were modified to reduce
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NO, pollution. Analytical models were developed to optimize cooling and heating cycles in
steel processing sections. Furnaces were scanned to develop an understanding of the flow
patterns and temperature profiles. Acted as technical consultant for small steel plants and
attended various career development courses. Gained expertise in combustion of gas,
liquid, and solid fuels, heat transfer in boilers and furnaces, and combustion modifications to
control NO,. (1979 to 1981)

o Indian Institute of Technology, Bombay India

Research Fellow. Investigated the mixing and combustion patterns in the free turbulent
diffusion jets and flames (hydrogen and LPG). Mathematical model was developed to
predict the shapes of flames and jets. (1977 to 1979)

MEMBERSHIPS
Association of Professional Engineers of Ontario
Indian Society for Heat and Mass Transfer

AWARDS

Special Achievement Award by Institute of Clean Air Companies for "Exceptional Contributions to
the Institute and its NOx Control Division," (2001)

PUBLICATIONS

“Future of Developing Mercury Control Technologies Relative to Conventional Technologies,”
Coal-Gen 2007, August 2007.

“Comparison of Wet and Dry FGD for Use with Low- and Medium- Sulfur Coals,” Coal-Gen 2007,
August 2007.

“Hg Control Technologies — non Co-benefit Technologies,” Clearwater Coal Conference
Committee Meeting, June 2007.

“Life Cycle Cost Comparison of FGD Retrofit Alternatives,” Plant Design and Operating
Committee Meeting, January 2005.

“FGD Reagent Selection - Lime versus Limestone, Wet versus Dry,” Electric Power 2005,
Chicago, April 2005.

“Operating Experience of SCRs at Texas Genco’s Coal and Gas Fired Power Plants,” EPRI-
DOE-EPA Combined Power Plan Air Pollutant Control Mega Symposium, August-September
2004.

“Evaluating and Updating Clean Air Compliance Options Through the Use of the CAT
Workstation,” ICAC Forum 03, Tennessee, October 2003.

“Economics of Lime and Limestone for SO, Control,” EPRI-DOE-EPA Combined Power Plant Air
Pollutant Control Symposium: Mega Symposium, May, 2003.

“State-of-the-Art FGD Technology,” Coal-Gen, Columbus, Ohio, August 2003.
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“Design Challenges in the Application of High Efficiency SCR Technology to large Gas/Oil Fired
Boilers,” ICAC FORUM 2002 on "Cutting NOyx Emissions," February 2002.

“Reliant Energy's NOx Reduction Program for their Houston area Generating facilities: technology
Selection and Design Challenges,” EPRI-DOE-EPA Combined Power Plant Air Pollutant Control
Symposium: Mega Symposium, August 2001.

“Mercury Speciation and Impact of Current Controls: An Interpretation of the ICR Database,”
Coal-Gen, July 2001.

“Optimizing SCR Reactor Design for Future Operating Flexibility" ICAC FORUM 2000 on "Cutting
NOyx Emissions," March 2000.

"Selective Catalytic Reduction: Workshop for Future Regulations," 20" Annual Electric Utility
Chemistry Workshop at the University of lllinois, May 2000.

“Economic Evaluation of Controls for PM,s — A Case Study,” EPRI-DOE-EPA Combined Utility
Air Pollution Control Symposium: Mega Symposium, August 1999.

“Impacts of Title 1l and IV of the Clean Air Act and the Revised NAAQS Patrticulate Control
Strategies for year 2000 and Beyond,” AIChE Meeting, 1997.

“Computational Fluid Dynamic Applications to Power Plants,” Mega Symposium, EPRI/DOE/EPA,
Washington DC, August 25-29, 1997 and AEA Users International Conference Chicago,
October 6-10, 1997.

“Particulate Control for Year 2000 and Beyond,” American Power Conference, Chicago, lllinois,
April 1-3, 1997 and Mega Symposium, EPRI/DOE/EPA, Washington, DC, August 25-29, 1997.

“Computer Simulation Helps Engineers Devise Low Cost Modifications,” The Chief Engineer,
October 1996.

“FGD Betterment: Asset Preservation and Revenue Generation,” American Power Conference,
Chicago, IL, April 9-11, 1996.

"Engineering Evaluation of Novel Fine Particulate Control Technologies," EPRI/DOE International
Conference on Managing Hazardous and Particulate Air Pollutants, Toronto, Canada, August
1995.

"Effect of Water Treatment Chemicals on Limestone/SO, Reaction in Flue Gas Desulfurization
Systems," Corrosion 94 NACE International Conference, Baltimore, Maryland, 1994.

"Tougher U.S. Air Emission Regulations Lead to Advanced Flue Gas Desulfurization System
Designs," Coal-Fired Power Plant Upgrade Conference, Warsaw, Poland, June 1993.

"Advances in Air Quality Control Technologies for Clean Air Act Compliance," American Power
Conference, lllinois Institute of Technology, Chicago, lllinois, April 1993.

"Economic Evaluation of Electrostatic Precipitator Retrofit Options," 10th Particulate Control
Symposium, EPRI/International Society for Electrostatic Precipitators, April 1993

"Trapping of Large Coal Molecules in a Coal Matrix," Ind. Eng. Chem. Res., vol. 32, No. 7, 1993.

"The Potential of Pulse-Jet Baghouses for Utility Boiler Part 3: Comparative Economics of Pulse-
Jet Baghouse, Precipitators, and Reverse-Gas Baghouses," Journal of Air and Waste
Management Association, vol. 43, No. 1, January 1993.
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"Engineering Evaluation of Combined NO,/SO, Controls for Utility Application,"
EPRI/Environmental Protection Agency (EPA) Symposium, Washington, D.C., December 1991.

"Economic Evaluation of Particulate Control Technologies," Ninth Symposium on the Transfer
and Utilization of Particulate Control Technology, EPRI, Williamsburg, Virginia, October 1991.

"Topping Cycle Partial Repowering of Steam Power Plants,” Conference on Heat Rate Improvement,
EPRI and the American Society of Mechanical Engineers, Scottsdale, Arizona, May 1991.

"Transitional Drop Size Distributions in Gas Agitated Liquid - Liquid Dispersions," Chem. Eng.
Sci., Vol. 45, No. 8, pp. 2345-2356, August 1990.

"Hydrodynamics of Gas-Agitated Liquid - Liquid Dispersion," AICHE Journal, Vol 36, No. 5, May
1990.

"Activation and Recycling of Wastes from In-Furnace Slurry Injection Process for SO, Control,"
Symposium, EPRI and the U.S. EPA, New Orleans, Louisiana, May 1990.

"Integrated Coal Gasification Combined Cycle: Is It Competitive with a Pulverized Coal-Fired
Boiler for Power Generation?" (Co-author), Sargent & Lundy Engineering Conference, Chicago,
Illinois, 1990.

"Additive Injection for NO, Control," 1989 International Symposium on Combustion in Industrial
Furnaces and Boilers, The American Flame Research Committee, New Jersey, September 1989.

"Ultrasonic Extraction of Coal," FUEL, vol. 68, pp. 1227-1233, October 1989.

"Characterization of Drops and Bubbles in a Multiphase Reactor (Liquid-Liquid-Gas)," AIChE
Meeting, New Orleans, March 1988.

"Phase Splitting of Pyrene-Tetralin Mixtures Under Coal Liquefaction Conditions," FEUEL, vol. 67,
pp. 1554-59, November 1988.

"Steam Gasification of Coal in a High-Pressure Spouted Bed Reactor," 37th Canadian Chemical
Engineering Conference, Montreal, Canada, May 1987.

"Ultrasonic Extraction of Coal by Cavitation Induced Diffusion," 37th Canadian Chemical
Engineering Conference, Montreal, Canada, May 1987.

"FT-i.r. Spectroscopic Analysis of Coal and Coal Extracts," FUEL, vol. 65, pp. 1254-1260,
September 1986.

"Removal of Pyridine and Quinoline from Coal and Coal Extracts," FUEL, vol. 63, pp. 1468-1470,
October 1984.

"Mixing and Combustion in Double Concentric Turbulent Diffusion Unconfined Flames and Jets,
"Ind. J. Tech., vol. 22, pp. 373-384, October 1984.

"Effect of Ultrasonic Energy on the Extraction of Coal by Specific Solvents," Canadian Journal of
Chemical Engineering, vol. 61, no. 5, pp. 697-702, October 1983.

"Effect of Ultrasonic Energy on the Extraction of Coal by Specific Solvents," 32nd Canadian
Chemical Engineering Conference, Vancouver, October 1982.

"The Flammability and Fireproofing of Plastics, "Ind. Chem. Abs., vol. 1, pp. 6-11, October 1979.
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Sargent & Lundy'-

REPORTS
Numerous Reports on NOy, SO, Hg Compliance, Coal Gasification
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Andrew J. Carstens
Project Associate
Environmental Services

EDUCATION

Georgia Institute of Technology — B.S. Chemical Engineering — 1996

EXPERTISE

Flue gas desulfurization (FGD)
Selective catalytic reduction (SCR)
Computational fluid dynamics (CFD)

Petroleum industry — naphtha technologies

RESPONSIBILITIES

Works with clients to assess their air quality control technology needs, taking into account
current environmental regulations and energy policies. In addition to keeping current with
new and available technologies, is responsible for performing conceptual studies and
economic evaluations of various processes in order to recommend the most cost-effective
solutions that will meet client needs. Serves as a consultant on projects using computational
fluid dynamics to evaluate gas flow distribution issues.

EXPERIENCE
UOP (1998 to 2007)
e Research and Development

Worked in UOP’s R&D department for two years evaluating catalyst performance in pilot
plant testing for naphtha technologies, including gasoline reforming and hydrotreating of
naphtha feedstock.

o Field Operating Services

Worked in field operating services for three years primarily on petrochemical and
gasoline technology projects. Main activities included equipment check-out, startup
procedure writing, operator training, coordinating startup activities, and using root-cause
analysis to troubleshoot startup and operating problems.

e Process Engineering Design

Worked as a process engineer for a total of three years. In aromatics technology, worked
as controls engineer specifying control systems for new aromatics units. In gasoline
technology, served as project lead for new unit design and process engineer for revamp
design projects as well as new units.
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Andrew J. Carstens
Project Associate
Environmental Services

e Catalyst Technical Specialist

Worked for one year as catalyst technical services specialist in gasoline technology
evaluating catalyst performance as well as troubleshooting customers’ operating
problems.

Sargent & Lundy Experience (2007 to Present)

e SCR Projects

SCR Retrofit: Performed conceptual study to retrofit SCR system to an existing unit.

Developed preliminary equipment sizing and lay-outs to serve as the basis for cost
estimating and specification.

SCR Retrofit: Performed detailed study to retrofit SCR system to an existing unit.

Detailed design criteria and economic evaluations were developed to recommend
reactor configuration, catalyst design, cleaning systems, bypass systems, ammonia
reagent type, and LPA mitigation. CFD modeling performed to confirm suitability of
reactor and duct configuration.

¢ FGD Projects

FGD Upgrade Project: Project included modifying system to treat 100% of the flue
gas, converting from dry stack to wet stack operation, implementing forced oxidation,
increasing absorber SO, removal efficiency, and evaluating existing reagent
preparation and dewatering equipment for increased capacity. CFD modeling was
used to improve gas flow distribution at FGD absorber inlets.

FGD Retrofit: Performed detailed study on wet FGD and dry FGD including
preliminary equipment sizing, layouts, capital and O&M costs for each technology.
Both types of FGD were compared in detail to facilitate technology selection to
optimize customer’s needs.

¢ CFD Modeling Projects

Duct Evaluation: Used CFD modeling to identify areas of high static pressure loss in
combined ducting from three coal-fired plants in order to de-bottleneck existing unit.

e Particulate Removal Projects

Baghouse Retrofit: Performed conceptual study to retrofit baghouse to an existing
unit currently using ESP technology. Detailed design criteria were developed as well
as preliminary baghouse sizing and arrangements to optimize project plot plan
requirements.
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EDUCATION

[llinois Institute of Technology - M.S. Environmental Engineering - 1983
University of lllinois at Chicago - B.S. Engineering — 1974

REGISTRATION
Professional Engineer - lllinois, Nebraska, Wisconsin

EXPERTISE

Project management

Development of corporate air quality control strategies
Air quality control equipment design and procurement
Coal plant condition assessment and betterment
Combustion turbine project design and procurement

RESPONSIBILITIES

Mr. Sloat specializes in environmental engineering and either manages or consults on SO, control,
NOy control, mercury control, and particulate control projects. Much of his environmental study efforts
focus on developing the client’'s corporate environmental strategy. These strategic activities include
project conceptualization, permit support, implementation of consent decree requirements, equipment
procurement, contract administration, BOP design, and acceptance testing.

Mr. Sloat is Sargent & Lundy's expert for particulate control technologies as applied to coal-fired power
plants and is responsible for maintaining a state-of-the-art understanding of particulate control. He
consults with staff regarding particulate regulations, equipment design, and testing procedures.

Mr. Sloat has evaluated precipitator performance at numerous power plants and developed upgrade
plans for utilities. He has conducted many studies of the various advantages and disadvantages of
precipitators and baghouses before many utility clients.

Mr. Sloat is a member of Sargent & Lundy's Leadership Team and has responsibilities accordingly.
With respect to Sargent & Lundy's Environmental Services Group, he puts extra effort into training
younger engineers and scientists in air quality control matters and power plant design. He represents
Sargent & Lundy at meetings with state agencies, testimony, conferences, and presentations.

EXPERIENCE

Mr. Sloat has provided consulting services to the electric power industry on behalf of Sargent & Lundy
since 1982. Prior to joining Sargent & Lundy, he supervised a field office of the lllinois Environmental
Protection Agency (EPA). Mr. Sloat spent five years with the lllinois EPA's Division of Water Pollution
Control.

Since joining Sargent & Lundy in 1982, Mr. Sloat has been involved in environmental consulting,
project management, project development and project engineering for varied clients, such as electric
utilities, developers, refinery, coking plant owners, state agencies, federal agencies, and research
institutions. The following is a list of selected projects:
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DESULFURIZATION

e Nebraska Public Power District

Gerald Gentlemen 1 and 2, coal, 750 MW.

Evaluated FGD, NOx, and Hg reduction technologies and identified the cost effectiveness, the
impacts, and the risks of each. Then recommend a plan to implement retrofits in each
technology group. (2007 and 2008). In completing the evaluation many mini-studies were
completed, including:

- Screen conventional and non-conventional FGD technologies and develop those that
fit NPPD’s objectives.
- Develop designs for a wet limestone FGD and a dry lime FGD.

- Evaluate the options to reuse the existing chimneys or build new chimneys for the
retrofit wet FGD.

- Identify the number of spray dryers for the dry FGD and evaluate GA options to reuse
the existing baghouses.

- Evaluate methods of receiving reagent via rail.
- Evaluate ID fan options and NFPA implications.

- Develop the flue gas path pressure profile and identify the equipment and structures
that need reinforcement.

- Evaluate baghouse modifications for use with a dry FGD.

- Identification of lime and limestone sources and prices.

- Evaluation of fine ground limestone versus use of conventional limestone sizes.
- Develop detailed capital and operating cost estimates for FGD technologies.

- Evaluate SNCR and SCR technologies, develop design, and develop NO, reduction
costs.

- Prepare ACI design and costs.

- Evaluate the levelized costs for each technology using a detailed proforma analysis
model.

- Reconsider the design and costs for all control technologies and study cost reduction
possibilities.

- Review the current BART application and report, update the costs, and meet with the
state agency to answer questions.

- Develop detail design documents to clarify the BOP interfaces and eliminate
uncertainty in the EPC contractors’ bids. (2008)

e PacifiCorp

Naughton Units 1-3, 176, 234, 345 MWg.

Screened FGD options for Units 1 and 2. Complete a detailed conceptual design and cost
evaluation for the selected technology. Recommended sodium-based wet FGD because the
station has a reagent source within 60 miles making sodium a cost effective technology.
Recommend testing Unit 3 FGD to demonstrate 90% removal with existing equipment. (2007
and 2008)

Prepared an EPC specification, evaluated bids, and recommended award of an EPC contract
to supply and install wet sodium FGD on Units 1 and 2 and BOP (including fans, ducts,
auxiliary power supply, etc. (2008 - 2009)
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— Dave Johnston 1 and 2

Prepared an EPC specification, evaluated bids, and recommended award of an EPC contract
to supply and install a dry FGD, baghouse, and BOP (including fans, ducts, auxiliary power
supply, etc. (2007)

Answer questions and advise on issues that arise during the retrofit project. (2008)

e Abbott Laboratories
— Lakeside Campus stoker, 30 MW.
Evaluated methods to comply with Industrial MAC emission requirements. A retrofit baghouse
with dry sorbent injection was developed. Recommended more gas firing or coal switch. The
main campus did implement the baghouse dry reagent injection on a roster stoker. (2005)

e Ameren Energy Generating
— Duck Creek, 400 MW.
Wet FGD condition assessment to determine capital expense to operate for 20-years. Also,
expense of process improvements such as forced oxidation, dewatering and DBA addition.
(2005)

e Cleco Power LLC
— Dolet Hills, 530 MW.
Evaluate methods to improve wet FGD performance and reduce S0, emissions. (2005)

e Cleco Power LLC
—  New Unit, 500 MW.
Prepare air pollution control specification for a new unit. Technical requirements for a dry
FGD, baghouse, and ACI system were include. (2005)

e Associated Electric Power Corp.
—  New Unit, 600 MW.
Prepare air pollution control specification for a new unit. Technical requirements for a dry
FGD, baghouse, and ACI system were include. (2005)

e Dairyland Power Cooperative
— Genoa 3, 380 MW.
Evaluate the cost of a wet or dry FGD system for SO, control. (2006)

Prepare preliminary design for fabric filter, ACI, dry FGD, and SCR retrofit project. (2006)

Prepare dry FGD specification. Negotiate price and review design of dry FGD process and
BOP. (2006 and 2007)

— Genoat 3, 380 MW,
— Madgett 6, 400 MW.
Prepare preliminary design for fabric filter, ACI, dry FGD, and SCR retrofit project.

Procure and install the baghouse and maintain spare for a dry FGD to be retrofit 5 years later.
(2005)

e Confidential Client
— Three Units, 3,565 MW total.
Air quality control expert for a third party review of conceptual designs for Wet-FGD systems
for each unit. (2004)
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e Southern Company
— Bowen 4, 880 MW,
— Gorgas 8 and 10, 1021 MW.
Air quality consultant stationed in clients headquarters and assisting in the preparation of wet
FGD specifications and material selection. (2004)

e TOSCO Refining Company
— Project Manager to specify a wet FGD system and wet precipitator for SO, and SO; control.
Also, evaluated proposals from two vendors. (1993 to 1994)
— Avon Refinery Boiler No. 5, steam production.
Preliminary design of Nahcolite (NaHCOs) injection system for SO, and SO; control. (1992)

Evaluated the feasibility of retrofitting a pulse jet baghouse at the congested site. (1991)

e Owensboro Municipal Utilities
— Elmer Smith 1 and 2, coal, 416 MW total.
Specify and evaluate proposals for retrofit of both units with wet FGD and precipitators. One
precipitator rolled into place. (1991)

SO,/NOy screening study to select appropriate methods of complying with acid rain legislation.
(1989 to 1990)

e Electric Power Research Institute
— FGD Design Improvements.
Environmental engineer for a study to identify methods and technology changes that could
reduce the cost of wet FGD systems. A large list of potential changes was developed. This
list was screened, and those that would provide the greatest cost savings were developed in
more detail. The study considered capital and O&M costs, non-cost issues, and risk issues.
(1989)

e Arizona Power Corp.
— Apache 2 and 3, 195 MW each.
Environmental engineers for an evaluation of wet chimney liner coating systems. The
evaluation considered various spray on and trowel on coatings, borosilicate blocks, and alloy
liners. (1985)

e Central Southwest Services
— Coleto Creek 2 (project cancelled).
Environmental engineer for bid evaluation of dry FGD and precipitator proposals. Technical
comparisons were completed, evaluated costs were compared, and a vendor award was
recommended. (1983)

PARTICULATE CONTROL PROJECTS AND STUDIES

e San Migel Electric Cooperatiave
— San Migel 1, 447 MW
Evaluated possible upgrades to the existing ESP and identify expected performance
improvements. (2009)

¢ Midwest Gen
— Crawford 7, 234 MW
Evaluated the ESP operation with activated carbon injection and identify upgrades to reduce
opacity. (2008)
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e Nebraska Public Power District
— Gerald Gentleman 1 and 2, 750 MW each
Evaluate the modifications needed to utilize and existing baghouse after a dry FGD system.
Modification included reversing the flow of the inlet plenum, reinforcing the casing, and
modifying the bag support systems. (2008)

e Montana Dakota Utilities
— Lewis & Clark Station
Prepared specifications for baghouse retrofit on high-temperature flue gas (385-450°F).
(2008)

e Midwest Gen
—  Will County 3 and Waukegan 7, 300 and 360 MW.
Determined the feasibility and capital cost of a hot-to-cold conversion of the precipitators.
(2006)

e PacifiCorp
— Wyodak, 350 MWg.
Evaluated PM control systems, including rebuilding ESP, installing baghouse in ESP casing,
and building stand-alone baghouse. (20007-2008)

Prepared bid specification and evaluated bids for baghouse retrofit. (2008)
Prepared bid specification for baghouse build within existing ESP casing. (2008)

— Naughton 3, 330 MW.
Preliminary design of baghouse retrofit to replace precipitator. (2006)

e Public Service of New Mexico
— San Juan Generating Stations Unit 1-4, 1840 MW.
Provide various studies to satisfy plaintiff requirements in a consent decree.

Conceptualize a SO,, NOy, particulate matter upgrades and procure emissions reduction
equipment. (2005 to 2006)

e Dairyland Power Cooperative
— Genoa 3, 280 MW,
— Madgett 6, 300 MW.
Detailed design for a fabric filter retrofit project. Procurement of fabric filter, fans, ash handling
equipment, and General Work Contract. (2005 to 2006)

e Cinergy
— Gallagher 1-4.
Baghouse program manager for pulse jet baghouse retrofit. Studied options, prepared
specification, evaluated bids for a baghouse retrofit. (2004)

— Four Stations
ACl/baghouse retrofit preliminary engineering, (2004)

e Wisconsin Public Power Corporation
— Weston Station 3.
Project Manager for the retrofit of a pulse jet baghouse and a conversion from hot-side to cold-
side particulate control. S&L provided engineering to procure all equipment and installation
services and BOP design (2001).
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Nebraska Public Power District

— Sheldon 1 and 2.
Project Manager for miscellaneous engineering activities for the baghouse retrofit project and
a conversion from hot to cold side particulate control. S&L provided construction management
services for the baghouse project. S&L also provided emergency engineering to correct
problems that resulted from several explosions onsite. (1998 to 2000)

— Gerald Gentleman 1 and 2, coal, 750 MW each.
Project Manager for baghouse retrofit project and a conversion from hot to cold side particulate
control. Baghouses, induced draft fans ash removal systems, ductwork, and steel were all
designed, specified, and/or procured. Total cost greater than $100 million. (1998 to 2000)

Ameren CIPS
— Coffeen 1 and 2.
Project Manager for study of particulate control upgrade options. (1998)

Unocal Corporation

— Chicago Carbon Plant, Coking Kiln K-1.
Project Manager responsible for a retrofitting a baghouse to the K-1 kiln. S&L had
engineer/procure/construction responsibilities for the entire effort. (1996 to 1997)

Indianapolis Power & Light Company
— Pritchard 6, coal, 69 MW.
Program Manager to specify, evaluate, and recommend award of a retrofit precipitator. (1993)

Wisconsin Electric
— Valley 1-4, coal, 60 MW each.
Program Manager for the technical evaluation of the pulse jet baghouse proposals. (1993)

Northern Indiana Public Service Company

— Michigan City 12, coal, 521 MW,

— Schahfer 14 and 15, coal, 1032 MW total.
Program Manager to prepare scoping documents and cost estimates for a conversion of the
units to Powder River Basin coal. (1992 to 1993)

— Schahfer 15, coal, 511 MW.
Program Manager to prepare specification, evaluate proposals, and recommend a new
precipitator. (1993)

Electric Power Research Institute
Program Manager to investigate the capital and O&M cost of precipitator, reverse air
baghouse, and pulse jet baghouse, and the cost of precipitator retrofits to improve precipitator
performance. One such retrofit to insert a pulse jet baghouse into existing precipitator casing.
(1990 to 1993)

ComEd

— Joliet Unit 6, coal, 340 MW.
Program Manager to evaluated precipitator upgrade options, specified precipitator retrofit,
evaluated bids. (1995 to 1996)

TU Electric

— Monticello 3, lignite, 575 MW.
Program Manager to specified and evaluated precipitator proposals to replace one precipitator
at the unit. (1994)
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— Big Brown 1 and 2, lignite, 593 MW each.
Program Manager to specify, evaluate, and award a COHPAC baghouse for retrofit to reduce
opacity. (1991)

e Louisville Gas and Electric Company
— Cane Run 4, coal, 163 MW.
Program Manager to specify, evaluate, and award an electrostatic precipitator for retrofit in a
very congested area. (1992)

NOx REDUCTION

e Nebraska Public Power District
— Gerald Gentlemen 1 and 2, coal, 750 MW each.
Evaluated SNCR and SCR for NOx reduction.

Reviewed BART submittal and revised to reflect current costs. (2008)
e Aquila

— Sibley 3, 411 MW.
Prepare EPC specification for SCR and review bids. (2006 to 2007)

e Dairyland Power Cooperative

— J. P. Madgett 6, 400 MW.
Procure LNB OFA system for Riley turbo-fired boiler. (2006 to 2007)

ENVIRONMENTAL STUDIES

e Agquila
— Sibley and Lake Road Stations.
Multi-pollutant study.

e CLECO
— Multi-Station.
Study the cost of CAIR and CAMR compliance. (2005)

e Confidential Client
— Five Stations.
Multi-pollutant study to determine the cost-effective level of removal at each unit at each
station. (2004)

e Lansing Board of Water & Light
— Erickson 1, 160 MW;
— Eckert 1-6, 390 MW.
Project Manager for the evaluation of NOy, SO,, mercury control options and cost-
effectiveness. (2004)

MERCURY REDUCTION

e Allegheny Electric
— Armstrong 1 and 2.
Evaluated activated carbon injection (ACI) options ahead of ESPs. (2007)

Developed specifications for supply of ACI equipment and evaluated bids. (2008)

Page 7
0D8738.doc
01/2009





DAVID G. SLOAT
Environmental Consultant/Project Manager Sargent & Lundy::«
Fossil Power Technologies

Ameren

—  Multi-station.
Prepare powdered activated carbon injection specification for mercury reduction. (2006
to 2007)

Alliant

— Edgewater Station.
Prepare powdered activated carbon injection specification for Toxicon 2 (injecting carbon
upstream of the last two fields of precipitator). (2006 to 2007)

Dairyland Power Cooperative

— Genoa and Madgett Stations.
Prepare powdered activated carbon injection specification ahead of new baghouses. Bids
were evaluated, but award was deferred until after the baghouses were operational. (2005)

Electrical Energy Inc.

— Joppa Station.
Project Manager for the evaluation of the technical and cost impact on the station of current
SO,, NOy, Mercury, CO, and particulate regulation. (2003)

Wisconsin Public Service Corp.

— All Stations.
Project Manager for conceptual design and cost impact of mercury reduction legislation.
(2001)

Southern lllinois Power Corporation
— Marion 1-4.
Project Manager responsible for SCR conceptual design study.

— Marion 4.
Project Manager responsible for modeling and design of overfire air (OFA) system for NOy
reductions on a cyclone boiler. (1998)

Public Service Electric and Gas Company

— Hudson 2, coal, 660 MW.
Project Manager for the technical and economic evaluation of NOy control options and BACT
presentations. (1994)

Public Service Electric and Gas Company

— Mercer 2, coal, 327 MW.
Project engineer for a SO,/NOy screening study to select appropriate methods of complying
with acid rain legislation. (1991)

Missouri Public Service

— Sibley 1-3, coal, 473 MW total.
Project engineer for a SO,/NOy screening study to select appropriate methods of complying
with acid rain legislation. (1990)

Electric Energy, Inc.

— Joppa 1-6, coal fired, 183 MW each.
Project engineer for a SO,/NOy screening study to select appropriate methods of complying
with acid rain legislation. (1989 to 1990)
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e Union Electric Company
— Labadie 1-4, coal, 621 MW each;
— Meramec 1-4, 935 MW total;
— Rushlsland 1 and 2, 608 MW each;
— Sioux 1 and 2, 488 MW each.
Project engineer for a SO,/NOy screening study to select appropriate methods of complying
with acid rain legislation. (1989 to 1990)

NEW POWER PLANTS

e Kenny Construction Company
— Zion Station.
Project Manager for the design of balance-of-plant systems for a 120-MW simple cycle
combustion turbine. (2002)

The combustion turbines need were GE Frame 7FA.

e City of Grand Island
— Burdick GT-2 and GT-3.
Project Manager for installation of two 40MW simple cycle combustion turbines. The
combustion turbines were GE Frame 6B. S&L performed the conceptual engineering, project
financing, environmental permitting,

Detail design, and construction management. (2001 to 2003)

e Dairyland Power Cooperative
— Elk Mound 1 and 2.
Project Manager for installation of two GE Frame 6B combustion turbines for a total of 74 MW
output. S&L performed BOP design and support procurement for the station. (2001)

e Department of Energy and Riley
— 50 MW and 400 MW low-emission, high-efficiency boiler.
Senior project engineer for the Combustion 2000 balance-of-plant design. (1994 to 1997)

NEW PLANT DEVELOPMENT

e Forsyth Project
— Winston/Salem Units
Project Manager for the development of plant general arrangements and data as input to the
Environmental Permitting process. The plant being developed is 812 MW, a 3x3x1 combined
cycle, with GE Frame 7FA combustion turbines. (2002)

e Dairyland Power Cooperative
— Madgett 7.
Project Manager for the assessment of coal generation technologies for a brownfield
installation of new unit at the Madgett site. (2002)

e Manitowoc Public Utility
— 50 MW CFBC steam generator project.
Project Manager for preliminary design. (2001)
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e Confidential Client
— Market price of electricity survey.
Project developer responsible for defining the analysis methodology, interpretation of results,
and identification of the markets for power plant development in the U.S. (1996 to 1998)

EXISTING POWER PLANTS

e Omaha Public Power District
— Nebraska City 1, 600 MW.
Condition assessment to assess the equipment needing repair or replacement over the next
30 years. (2004)

e Dairyland Power Cooperative
— Alma, 195 MW.
Project Manager for a fire protection system review and cost estimate of necessary upgrades.
(2003)

e Dairyland Power Cooperative
— Genoa, 350 MW.
Project Manager for auxiliary power system upgrades. (2004)

Project Manager for fuel oil piping upgrade project. (2002)

e Public Service of New Mexico
— Confidential Stations.
Project Manager for the development of a capital cost estimate for retrofitting a HRSG and
steam turbine on the back of two GE frame 7FA’s. This combined cycle retrofit eventually was
cancelled. (2002)

e Dairyland Power Cooperative

All Stations.

Project Manager for condition assessment of existing fossil units and developing a 20-year
plan for maintenance. (2001)

e lllinois Power Company
— Baldwin 1-3;
— Havana 6;
— Hennepin 1 and 2;
— Wood River 4 and 5.
Engineering Manager PRB coal conversion study and cost estimates. (1997 to 1998)

e Louisville Gas & Electric
— Cane Run 3-6, 791 MW.
Condition assessment of three units following EPRI guidelines. Engineer concentrating on
precipitators, ash handling, ducts and fans. (1991)

e Centerior
— Lakeshore 14-18, 514 MW.
Condition assessment of three units following EPRI guidelines. Engineer concentrating on
precipitators, ash handling, ducts and fans. (1992)
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EXPERT TESTIMONY

e Public Service of New Mexico
— San Juan Generating Stations Units 1-4
Supported PSNM in preparing documentation that was needed by NMED and Sieria Club
regarding their “Consent Decree.” (2007 through 2009)

e TU Electric
— Big Brown 1 and 2, lignite, 593 MW each.
Provided oral testimony in support of the utility's position. Oral depositions were taken by
the prosecuting attorney for a hearing before the Texas Air Control Board. The hearing was to
award or deny a variance for alternate opacity limits for the units. (1990)

PUBLICATIONS

“Leveraging an Opacity Reduction Project to Meet the Proposal Multi-Pollutant Reduction Rules”
Electric Power Conference, Chicago, IL, April 2005

“Leveraging an Opacity Reduction Project to Meet the Proposal Multi-Pollutant Reduction Rules” Coal-
Gen, San Antonio, TX, August 2005

“FGD Materials of Construction Selection and Optimization of Wet FGD and Wastewater Treatment
System Design” co-author S. M. Katzberger, AIRPOL 2004, Washington DC, August 29, 2004

Leveraging an Opacity Reduction Project to Meet the Proposed Multi-Pollutant Regulations, Electric
Power Conference and Exhibition, Chicago, IL, April 5-7, 2005

"Material Selection for the Low-Emission Boiler System Design for DOE's Combustion 2000 Program"
(coauthor), Fossil Energy Materials Conference, Oak Ridge, Tennessee, May 1994

Technologies" (coauthor), 9th Particulate Control Symposium, Williamsburg, Virginia, October 1991

"Combining SO2 and NOx Control Technologies as a Strategy for Environmental Compliance"
(coauthor), Clean Power from Coal Conference, Worldwide Marketing Opportunities, Brussels,
Belgium, 1990

"Acid Rain Compliance Options" (coauthor), Edison Electric Institute Construction Committee Meeting,
Milwaukee, Wisconsin, June 1990

"FGD Design Improvements" (coauthor), SO, Control Symposium, New Orleans, Louisiana, May 1990

"Economic Evaluation of Particulate Control "Options for Compliance with Acid Rain Legislation"
(coauthor), Joint Power Generation Conference (90-JPGC/PWR-22), Boston, Massachusetts, 1990;
and Sargent & Lundy General Engineering Conference, Chicago, lllinois, April 1990

"Meeting Tough Acid Rain Legislation with Low Cost Scrubber Design" (coauthor), Power-Gen 89,
New Orleans, Louisiana, December 1989

"Options Are Increasing for Reducing Emissions of SO2 and NOx" (coauthor), Power Engineering,
December 1988

"Alternatives for Reducing Emissions of SO2 and NOx" (coauthor), Sargent & Lundy General
Engineering Conference, Chicago, lllinois, 1988

"Retrofit or Repowering for SO2 and NOx Reduction for Coal-Fired Power Plants" (coauthor), Fourth
Annual Pittsburgh Coal Conference, Pittsburgh, Pennsylvania, 1987
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"Recycle and Reuse of Power Plant Low-Volume Wastewaters" (coauthor), Electric Power Research
Institute Power Plant Water Management Seminar, Orlando, Florida, February 1986

"A Review of the Accuracy and Precision of the Concentration Predictions of the HIWAY-2 and
CALINE-3 Dispersion Models," M.S. Thesis, lllinois Institute of Technology, 1983

PANEL DISCUSSIONS

"Precipitators versus Baghouses for Utility Applications," Institute of Clean Air Companies Seminar,
1994

"Particulate Control Issues," Seventh Particulate Control Symposium, Nashville, Tennessee, 1988
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