APPENDIX B

Alaska Wishbone Hill Coal Mining and Processing Operation Permit

NOx Emissions Comments
Dr. Ranajit (Ron) Sahu

Introduction

The majority of the NOx emissions from this operation (61.3 tons/year out of a total of 67.8
tons/yr) are due to the operation of the diesel-fired generator (Emission Unit No. 1, 900 hp)l,
which is supposed to provide the electrical needs for the mining operation. Mining is expected

to go on for eleven years at approximately 1.0 million metric tons/year.

The Emission Unit information indicates that Emission Unit 1 is a Caterpillar Model C-18 900
hp engine.? It is listed as a non-portable, baseload engine.’> The source of the emission factor for
NOx (14 Ib/hr) is listed as “vendor.” The annual emissions are estimated assuming 8760 hours
of operation at 14 Ib/hr NOx emissions which equates to the 61.3 tons/yr of NOx listed above.*
Attachment E of the Permit Application submitted in May 2010 contains the specifications of the
engine to be used. NOx emissions data are provided in pdf page 53 of the Application. Full load
Not-to-Exceed (i.e., at 900 hp) NOx is listed as 14.01 Ib/hr at rated speed. That appears to be the

source of the 14 1b/hr number used in the emission calculations.

The specifications note that engine ratings may be affected by altitude or ambient temperature.

Comments

The emissions calculations and their basis contain the following major inconsistencies.

! permit Application, Hoefler, May 2010, pdf page 20.
? Permit Application, pdf page 21.

* permit Application, pdf page 22.

* See also, Permit Application, pdf pages 33 and 35.
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1. First, the current list of Caterpillar diesel engines for their “Industriall OEM Power”

applications is listed on their web page at http://www.cat.com/industrial-oem/products-
applications. While there is no Model C-18 (as noted in the Application), there is an engine
range of C15 ACERT — C18 ACERT. But, the maximum power for this C18 ACERT engine is
listed as 800 hp, which is significantly smaller than the 900 hp listed in the Application. Details

of these engines are provided in the web page http://www.cat.com/cda/layout?m=415325&x=7.

None of the engines in this group have maximum power greater than 800 hp. In fact, to get to
900 hp, it appears that an engine has to belong in the C27 ACERT group (see web page

http://www.cat.com/cda/layout?m=415323&x=7). Thus, it is not clear what engine will really be

used as Emission Unit 1. This should be clarified and corrected.

2. Second, as noted above, the Application relies on “Vendor” or Caterpillar data listed in
Appendix E of the Application as support for the NOx emission calculation. Also, as noted
above, the Application notes that this engine/generator will be used at “baseload” for 8760 hours.
Yet, the vendor data notes that the “Rating Type” is STANDBY. Standby refers typically to
emergency or occasional use type of applications such as a fire pump or emergency backup
power. Here, this engine/generator will be used as primary power and not backup. Thus,

reliance of emissions data developed for this Rating Type is inappropriate for the intended use.

3. Third, I obtained emissions certification data for the Model C-18 engine from the California
Air Resources Board web site, where engines of this family are certified by the CARB. The
useful life of this engine family is listed as 8000 hours. Thus, all emissions data are valid for a
maximum of 8000 hours of operation. Typically, engine emissions can deteriorate with use
resulting in higher emissions as time progresses. Eight thousand hours would be used up in less
than 1 year of continuous operation, as intended here. This raises several questions. First and
foremost, if the same engine is to be used for even 1 year continuously (and certainly for longer
periods), the emissions basis from the vendor is inappropriate after 8000 hours. Actual
emissions will depend on how the deterioration curve for this engine behaves beyond 8000

hours. That information is lacking in the record. Thus Year 1 emissions will be very different
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from Year 2 emissions, etc. It may also be the case that the Applicant wants to use a different

engine every year. But details of this are not discussed.

Summary

In summary, my review raised the following issues that should be addressed prior to permit
issuance: (a) lack of clarity regarding what engine will actually be used in this application (and
corresponding emissions data); (b) inappropriate use of emissions data for one rating type
(STANDBY) instead of the intended rating (i.e., likely continuous); and (c) inappropriate use of

emissions data for long-term use.

Without clarifying the points raised above, it is impossible to estimate what the maximum
emissions would be for this application. Once this information is clarified/obtained, the NOx,
CO, and HC emissions should be calculated not just for Year 1 but for subsequent years of

operation.

In the meantime, since there is significant uncertainty regarding what engine will be used and
what its emissions performance will be in the first year and in subsequent years, I recommend
that NOx emissions as well as the flow rate from the engine be continuously monitored using a
properly certified Continuous Emissions Monitoring Systems (CEMS), operated in accordance
with approved Quality Assurance/Quality Control (QA/QC) Plans. This is common technology
for monitoring and is widely available from numerous vendors. As such, this will ensure that all
NOx mass emissions from the engine are properly recorded in order to assess compliance with

the 14 1b/hr limit that is in the permit.
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RANAJIT (RON) SAHU, Ph.D, QEP, CEM (Nevada)

CONSULTANT, ENVIRONMENTAL AND ENERGY ISSUES

311 North Story Place
Alhambra, CA 91801
Phone: 626-382-0001

e-mail (preferred): sahuron@earthlink.net

EXPERIENCE SUMMARY

Dr. Sahu has over twenty one years of experience in the fields of environmental, mechanical, and chemical
engineering including: program and project management services; design and specification of pollution control
equipment; soils and groundwater remediation; combustion engineering evaluations; energy studies; multimedia
environmental regulatory compliance (involving statutes and regulations such as the Federal CAA and its
Amendments, Clean Water Act, TSCA, RCRA, CERCLA, SARA, OSHA, NEPA as well as various related state
statutes); transportation air quality impact analysis; multimedia compliance audits; multimedia permitting (including
air quality NSR/PSD permitting, Title V permitting, NPDES permitting for industrial and storm water discharges,
RCRA permitting, etc.), multimedia/multi-pathway human health risk assessments for toxics; air dispersion
modeling; and regulatory strategy development and support including negotiation of consent agreements and orders.

He has over nineteen years of project management experience and has successfully managed and executed
numerous projects in this time period. This includes basic and applied research projects, design projects, regulatory
compliance projects, permitting projects, energy studies, risk assessment projects, and projects involving the
communication of environmental data and information to the public. Notably, he has successfully managed a
complex soils and groundwater remediation project with a value of over $140 million involving soils
characterization, development and implementation of the remediation strategy, regulatory and public interactions
and other challenges.

He has provided consulting services to numerous private sector, public sector and public interest group clients.
His major clients over the past seventeen years include various steel mills, petroleum refineries, cement companies,
aerospace companies, power generation facilities, lawn and garden equipment manufacturers, spa manufacturers,
chemical distribution facilities, and various entities in the public sector including EPA, the US Dept. of Justice,
California DTSC, various municipalities, etc.). Dr. Sahu has performed projects in over 44 states, numerous local
jurisdictions and internationally.

Dr. Sahu’s experience includes various projects in relation to industrial waste water as well as storm water
pollution compliance include obtaining appropriate permits (such as point source NPDES permits) as well
development of plans, assessment of remediation technologies, development of monitoring reports, and regulatory
interactions.

In addition to consulting, Dr. Sahu has taught and continues to teach numerous courses in several Southern
California universities including UCLA (air pollution), UC Riverside (air pollution, process hazard analysis), and
Loyola Marymount University (air pollution, risk assessment, hazardous waste management) for the past seventeen
years. In this time period he has also taught at Caltech, his alma mater and at USC (air pollution) and Cal State
Fullerton (transportation and air quality).
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Dr. Sahu has and continues to provide expert witness services in a number of environmental areas discussed
above in both state and Federal courts as well as before administrative bodies (please see Annex A).

EXPERIENCE RECORD

2000-present Independent Consultant. Providing a variety of private sector (industrial companies, land

1995-2000

1992-1995

1990-1992

1989-1990

1988-1989

EDUCATION
1984-1988
1984
1978-1983

development companies, law firms, etc.) public sector (such as the US Department of Justice) and
public interest group clients with project management, air quality consulting, waste remediation
and management consulting, as well as regulatory and engineering support consulting services.

Parsons ES, Associate, Senior Project Manager and Department Manager for Air
Quality/Geosciences/Hazardous Waste Groups, Pasadena. Responsible for the management of a
group of approximately 24 air quality and environmental professionals, 15 geoscience, and 10
hazardous waste professionals providing full-service consulting, project management, regulatory
compliance and A/E design assistance in all areas.

Parsons ES, Manager for Air Source Testing Services. Responsible for the management of 8
individuals in the area of air source testing and air regulatory permitting projects located in
Bakersfield, California.

Engineering-Science, Inc. Principal Engineer and Senior Project Manager in the air quality
department.  Responsibilities included multimedia regulatory compliance and permitting
(including hazardous and nuclear materials), air pollution engineering (emissions from stationary
and mobile sources, control of criteria and air toxics, dispersion modeling, risk assessment,
visibility analysis, odor analysis), supervisory functions and project management.

Engineering-Science, Inc. Principal Engineer and Project Manager in the air quality
department. Responsibilities included permitting, tracking regulatory issues, technical analysis,
and supervisory functions on numerous air, water, and hazardous waste projects. Responsibilities
also include client and agency interfacing, project cost and schedule control, and reporting to
internal and external upper management regarding project status.

Kinetics Technology International, Corp. Development Engineer. Involved in thermal
engineering R&D and project work related to low-NOx ceramic radiant burners, fired heater NOx
reduction, SCR design, and fired heater retrofitting.

Heat Transfer Research, Inc. Research Engineer. Involved in the design of fired heaters, heat
exchangers, air coolers, and other non-fired equipment. Also did research in the area of heat
exchanger tube vibrations.

Ph.D., Mechanical Engineering, California Institute of Technology (Caltech), Pasadena, CA.
M. S., Mechanical Engineering, Caltech, Pasadena, CA.
B. Tech (Honors), Mechanical Engineering, Indian Institute of Technology (IIT) Kharagpur, India

TEACHING EXPERIENCE

Caltech

"Thermodynamics," Teaching Assistant, California Institute of Technology, 1983, 1987.

"Air Pollution Control," Teaching Assistant, California Institute of Technology, 1985.

"Caltech Secondary and High School Saturday Program," - taught various mathematics (algebra through
calculus) and science (physics and chemistry) courses to high school students, 1983-1989.
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"Heat Transfer," - taught this course in the Fall and Winter terms of 1994-1995 in the Division of Engineering
and Applied Science.

“Thermodynamics and Heat Transfer,” Fall and Winter Terms of 1996-1997.

U.C. Riverside, Extension

"Toxic and Hazardous Air Contaminants," University of California Extension Program, Riverside, California.
Various years since 1992.

"Prevention and Management of Accidental Air Emissions," University of California Extension Program,
Riverside, California. Various years since 1992.

"Air Pollution Control Systems and Strategies," University of California Extension Program, Riverside,
California, Summer 1992-93, Summer 1993-1994.

"Air Pollution Calculations," University of California Extension Program, Riverside, California, Fall 1993-94,
Winter 1993-94, Fall 1994-95.

"Process Safety Management," University of California Extension Program, Riverside, California. Various years
since 1992-2010.

"Process Safety Management," University of California Extension Program, Riverside, California, at SCAQMD,
Spring 1993-94.

"Advanced Hazard Analysis - A Special Course for LEPCs," University of California Extension Program,
Riverside, California, taught at San Diego, California, Spring 1993-1994.

“Advanced Hazardous Waste Management” University of California Extension Program, Riverside, California.
2005.

Loyola Marymount University

"Fundamentals of Air Pollution - Regulations, Controls and Engineering," Loyola Marymount University, Dept.
of Civil Engineering. Various years since 1993.

"Air Pollution Control," Loyola Marymount University, Dept. of Civil Engineering, Fall 1994.

“Environmental Risk Assessment,” Loyola Marymount University, Dept. of Civil Engineering. Various years
since 1998.

“Hazardous Waste Remediation” Loyola Marymount University, Dept. of Civil Engineering. Various years
since 2006.

University of Southern California

"Air Pollution Controls," University of Southern California, Dept. of Civil Engineering, Fall 1993, Fall 1994.
"Air Pollution Fundamentals," University of Southern California, Dept. of Civil Engineering, Winter 1994.

University of California, Los Angeles

"Air Pollution Fundamentals," University of California, Los Angeles, Dept. of Civil and Environmental
Engineering, Spring 1994, Spring 1999, Spring 2000, Spring 2003, Spring 2006, Spring 2007, Spring 2008,
Spring 2009.

International Programs

“Environmental Planning and Management,” 5 week program for visiting Chinese delegation, 1994.
“Environmental Planning and Management,” 1 day program for visiting Russian delegation, 1995.
“Air Pollution Planning and Management,” IEP, UCR, Spring 1996.

“Environmental Issues and Air Pollution,” IEP, UCR, October 1996.
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PROFESSIONAL AFFILIATIONS AND HONORS
President of India Gold Medal, IIT Kharagpur, India, 1983.

Member of the Alternatives Assessment Committee of the Grand Canyon Visibility Transport Commission,
established by the Clean Air Act Amendments of 1990, 1992-present.

American Society of Mechanical Engineers: Los Angeles Section Executive Committee, Heat Transfer Division,
and Fuels and Combustion Technology Division, 1987-present.

Air and Waste Management Association, West Coast Section, 1989-present.

PROFESSIONAL CERTIFICATIONS
EIT, California (# XE088305), 1993.
REA 1, California (#07438), 2000.
Certified Permitting Professional, South Coast AQMD (#C8320), since 1993.

QEDP, Institute of Professional Environmental Practice, since 2000.

CEM, State of Nevada (#EM-1699). Expiration 10/07/2011.

PUBLICATIONS (PARTIAL LIST)

"Physical Properties and Oxidation Rates of Chars from Bituminous Coals," with Y.A. Levendis, R.C. Flagan
and G.R. Gavalas, Fuel, 67, 275-283 (1988).

"Char Combustion: Measurement and Analysis of Particle Temperature Histories," with R.C. Flagan, G.R.
Gavalas and P.S. Northrop, Comb. Sci. Tech. 60, 215-230 (1988).

"On the Combustion of Bituminous Coal Chars," PhD Thesis, California Institute of Technology (1988).
"Optical Pyrometry: A Powerful Tool for Coal Combustion Diagnostics," J. Coal Quality, 8, 17-22 (1989).

"Post-Ignition Transients in the Combustion of Single Char Particles," with Y.A. Levendis, R.C.Flagan and G.R.
Gavalas, Fuel, 68, 849-855 (1989).

"A Model for Single Particle Combustion of Bituminous Coal Char." Proc. ASME National Heat Transfer
Conference, Philadelphia, HTD-Vol. 106, 505-513 (1989).

"Discrete Simulation of Cenospheric Coal-Char Combustion," with R.C. Flagan and G.R.Gavalas, Combust.
Flame, 77, 337-346 (1989).

"Particle Measurements in Coal Combustion," with R.C. Flagan, in "Combustion Measurements" (ed. N.
Chigier), Hemisphere Publishing Corp. (1991).

"Cross Linking in Pore Structures and Its Effect on Reactivity," with G.R. Gavalas in preparation.

"Natural Frequencies and Mode Shapes of Straight Tubes," Proprietary Report for Heat Transfer Research
Institute, Alhambra, CA (1990).

"Optimal Tube Layouts for Kamui SL-Series Exchangers," with K. Ishihara, Proprietary Report for Kamui
Company Limited, Tokyo, Japan (1990).

"HTRI Process Heater Conceptual Design," Proprietary Report for Heat Transfer Research Institute, Alhambra,
CA (1990).

"Asymptotic Theory of Transonic Wind Tunnel Wall Interference," with N.D. Malmuth and others, Arnold
Engineering Development Center, Air Force Systems Command, USAF (1990).

"Gas Radiation in a Fired Heater Convection Section," Proprietary Report for Heat Transfer Research Institute,
College Station, TX (1990).
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"Heat Transfer and Pressure Drop in NTIW Heat Exchangers," Proprietary Report for Heat Transfer Research
Institute, College Station, TX (1991).

"NOx Control and Thermal Design," Thermal Engineering Tech Briefs, (1994).

“From Puchase of Landmark Environmental Insurance to Remediation: Case Study in Henderson, Nevada,” with
Robin E. Bain and Jill Quillin, presented at the AQMA Annual Meeting, Florida, 2001.

“The Jones Act Contribution to Global Warming, Acid Rain and Toxic Air Contaminants,” with Charles W.
Botsford, presented at the AQMA Annual Meeting, Florida, 2001.

PRESENTATIONS (PARTIAL LIST)

"Pore Structure and Combustion Kinetics - Interpretation of Single Particle Temperature-Time Histories," with
P.S. Northrop, R.C. Flagan and G.R. Gavalas, presented at the AIChE Annual Meeting, New York (1987).

"Measurement of Temperature-Time Histories of Burning Single Coal Char Particles," with R.C. Flagan,
presented at the American Flame Research Committee Fall International Symposium, Pittsburgh, (1988).

"Physical Characterization of a Cenospheric Coal Char Burned at High Temperatures," with R.C. Flagan and
G.R. Gavalas, presented at the Fall Meeting of the Western States Section of the Combustion Institute, Laguna
Beach, California (1988).

"Control of Nitrogen Oxide Emissions in Gas Fired Heaters - The Retrofit Experience," with G. P. Croce and R.
Patel, presented at the International Conference on Environmental Control of Combustion Processes (Jointly
sponsored by the American Flame Research Committee and the Japan Flame Research Committee), Honolulu,
Hawaii (1991).

"Air Toxics - Past, Present and the Future," presented at the Joint AIChE/AAEE Breakfast Meeting at the AIChE
1991 Annual Meeting, Los Angeles, California, November 17-22 (1991).

"Air Toxics Emissions and Risk Impacts from Automobiles Using Reformulated Gasolines," presented at the
Third Annual Current Issues in Air Toxics Conference, Sacramento, California, November 9-10 (1992).

"Air Toxics from Mobile Sources," presented at the Environmental Health Sciences (ESE) Seminar Series,
UCLA, Los Angeles, California, November 12, (1992).

"Kilns, Ovens, and Dryers - Present and Future," presented at the Gas Company Air Quality Permit Assistance
Seminar, Industry Hills Sheraton, California, November 20, (1992).

"The Design and Implementation of Vehicle Scrapping Programs," presented at the 86th Annual Meeting of the
Air and Waste Management Association, Denver, Colorado, June 12, 1993.

"Air Quality Planning and Control in Beijing, China," presented at the 87th Annual Meeting of the Air and
Waste Management Association, Cincinnati, Ohio, June 19-24, 1994.
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Annex A

Expert Litigation Support

1. Matters for which Dr. Sahu has have provided depositions and affidavits/expert reports include:

(a)

(b)

(c)

(d)

(f)

(g)

(h)

(i)

(k)

Deposition on behalf of Rocky Mountain Steel Mills, Inc. located in Pueblo, Colorado — dealing with
the manufacture of steel in mini-mills including methods of air pollution control and BACT in steel
mini-mills and opacity issues at this steel mini-mill

Affidavit for Rocky Mountain Steel Mills, Inc. located in Pueblo Colorado — dealing with the technical
uncertainties associated with night-time opacity measurements in general and at this steel mini-
mill.

Expert reports and depositions (2/28/2002 and 3/1/2002; 12/2/2003 and 12/3/2003; 5/24/2004) on
behalf of the US Department of Justice in connection with the Ohio Edison NSR Cases. United
States, et al. v. Ohio Edison Co., et al., C2-99-1181 (S.D. Ohio).

Expert reports and depositions (5/23/2002 and 5/24/2002) on behalf of the US Department of
Justice in connection with the lllinois Power NSR Case. United States v. lllinois Power Co., et al., 99-
833-MJR (S.D. IlL.).

Expert reports and depositions (11/25/2002 and 11/26/2002) on behalf of the US Department of
Justice in connection with the Duke Power NSR Case. United States, et al. v. Duke Energy Corp.,
1:00-CV-1262 (M.D.N.C.).

Expert reports and depositions (10/6/2004 and 10/7/2004; 7/10/2006) on behalf of the US
Department of Justice in connection with the American Electric Power NSR Cases. United States, et
al. v. American Electric Power Service Corp., et al., C2-99-1182, C2-99-1250 (S.D. Ohio).

Affidavit (March 2005) on behalf of the Minnesota Center for Environmental Advocacy and others in
the matter of the Application of Heron Lake BioEnergy LLC to construct and operate an ethanol
production facility — submitted to the Minnesota Pollution Control Agency.

Expert reports and depositions (10/31/2005 and 11/1/2005) on behalf of the US Department of
Justice in connection with the East Kentucky Power Cooperative NSR Case. United States v. East
Kentucky Power Cooperative, Inc., 5:04-cv-00034-KSF (E.D. KY).

Deposition (10/20/2005) on behalf of the US Department of Justice in connection with the Cinergy
NSR Case. United States, et al. v. Cinergy Corp., et al., IP 99-1693-C-M/S (S.D. Ind.).

Affidavits and deposition on behalf of Basic Management Inc. (BMI) Companies in connection with
the BMI vs. USA remediation cost recovery Case.

Expert report on behalf of Penn Future and others in the Cambria Coke plant permit challenge in
Pennsylvania.

Appendix B
9of 19



()

Expert report on behalf of the Appalachian Center for the Economy and the Environment and others
in the Western Greenbrier permit challenge in West Virginia.

(m) Expert report, deposition (via telephone on January 26, 2007) on behalf of various Montana

(n)

(o)

(p)

(a)

(r)

(t)

(u)

(v)

petitioners (Citizens Awareness Network (CAN), Women'’s Voices for the Earth (WVE) and the Clark
Fork Coalition (CFC)) in the Thompson River Cogeneration LLC Permit No. 3175-04 challenge.

Expert report and deposition (2/2/07) on behalf of the Texas Clean Air Cities Coalition at the Texas
State Office of Administrative Hearings (SOAH) in the matter of the permit challenges to TXU Project
Apollo’s eight new proposed PRB-fired PC boilers located at seven TX sites.

Expert testimony (July 2007) on behalf of the lzaak Walton League of America and others in
connection with the acquisition of power by Xcel Energy from the proposed Gascoyne Power Plant —
at the State of Minnesota, Office of Administrative Hearings for the Minnesota PUC (MPUC No.
E002/CN-06-1518; OAH No. 12-2500-17857-2).

Affidavit (July 2007) Comments on the Big Cajun | Draft Permit on behalf of the Sierra Club —
submitted to the Louisiana DEQ.

Expert reports and deposition (12/13/2007) on behalf of Commonwealth of Pennsylvania — Dept. of
Environmental Protection, State of Connecticut, State of New York, and State of New Jersey
(Plaintiffs) in connection with the Allegheny Energy NSR Case. Plaintiffs v. Allegheny Energy Inc., et
al., 2:05cv0885 (W.D. Pennsylvania).

Expert reports and pre-filed testimony before the Utah Air Quality Board on behalf of Sierra Club in
the Sevier Power Plant permit challenge.

Expert reports and deposition (October 2007) on behalf of MTD Products Inc., in connection with
General Power Products, LLC v MTD Products Inc., 1:06 CVA 0143 (S.D. Ohio, Western Division)

Experts report and deposition (June 2008) on behalf of Sierra Club and others in the matter of
permit challenges (Title V: 28.0801-29 and PSD: 28.0803-PSD) for the Big Stone Il unit, proposed to
be located near Milbank, South Dakota.

Expert reports, affidavit, and deposition (August 15, 2008) on behalf of Earthjustice in the matter of
air permit challenge (CT-4631) for the Basin Electric Dry Fork station, under construction near
Gillette, Wyoming before the Environmental Quality Council of the State of Wyoming.

Affidavit/Declaration and Expert Report on behalf of NRDC and the Southern Environmental Law
Center in the matter of the air permit challenge for Duke Cliffside Unit 6, under construction in
North Carolina.

(w) Dominion Wise County MACT Declaration (August 2008)

()

(y)

(2)

Expert Report on behalf of Sierra Club for the Green Energy Resource Recovery Project, MACT
Analysis (June 13, 2008).

Expert Report on behalf of Sierra Club and the Environmental Integrity Project in the matter of the
air permit challenge for NRG Limestone’s proposed Unit 3 in Texas (February 2009).

Expert Report and deposition on behalf of MTD Products, Inc., in the matter of Alice Holmes and
Vernon Holmes v. Home Depot USA, Inc., et al. (June 2009, July 2009).

(aa) Expert Report on behalf of Sierra Club and the Southern Environmental Law Center in the matter of

the air permit challenge for Santee Cooper’s proposed Pee Dee plant in South Carolina (August
2009).
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(bb) Statements (May 2008 and September 2009) on behalf of the Minnesota Center for Environmental
Advocacy to the Minnesota Pollution Control Agency in the matter of the Minnesota Haze State
Implementation Plans.

(cc) Expert Report (August 2009) and Deposition (October 2009) on behalf of Environmental Defense, in
the matter of permit challenges to the proposed Las Brisas coal fired power plant project at the
Texas State Office of Administrative Hearings (SOAH).

(dd) Deposition (October 2009) on behalf of Environmental Defense and others, in the matter of
challenges to the proposed Coleto Creek coal fired power plant project at the Texas State Office of
Administrative Hearings (SOAH). (October 2009).

(ee) Expert Report, Rebuttal Report (September 2009) and Deposition (October 2009) on behalf of the
Sierra Club, in the matter of challenges to the proposed Medicine Bow Fuel and Power IGL plant in
Cheyenne, Wyoming.

(ff) Expert report (December 2009), Rebuttal reports (May 2010 and June 2010) and depositions (June
2010) on behalf of the US Department of Justice in connection with the Alabama Power Company
NSR Case. United States v. Alabama Power Company, CV-01-HS-152-S (Northern District of Alabama,
Southern Division).

(gg) Prefiled testimony (October 2009) and Deposition (December 2009) on behalf of Environmental
Defense and others, in the matter of challenges to the proposed White Stallion Energy Center coal
fired power plant project at the Texas State Office of Administrative Hearings (SOAH).

(hh) Deposition (October 2009) on behalf of Environmental Defense and others, in the matter of
challenges to the proposed Tenaska coal fired power plant project at the Texas State Office of
Administrative Hearings (SOAH). (April 2010).

(i) Written Direct Testimony (July 2010) and Written Rebuttal Testimony (August 2010) on behalf of
the State of New Mexico Environment Department in the matter of Proposed Regulation 20.2.350
NMAC — Greenhouse Gas Cap and Trade Provisions, No. EIB 10-04 (R), to the State of New Mexico,
Environmental Improvement Board.

(jj) Expert report (August 2010) and Rebuttal Expert Report (October 2010) on behalf of the US
Department of Justice in connection with the Louisiana Generating NSR Case. United States v.
Louisiana Generating, LLC, 09-CV100-RET-CN (Middle District of Louisiana).

(kk) Declaration (August 2010) on behalf of the US EPA and US Department of Justice in the matter of
DTE Energy Company, Detroit, Ml (Monroe Unit 2).

(Il) Expert Report and Deposition (August 2010) as well as Affidavit (September 2010) on behalf of
Kentucky Waterways Alliance, Sierra Club, and Valley Watch in the matter of challenges to the
NPDES permit issued for the Trimble County power plant by the Kentucky Energy and Environment
Cabinet to Louisville Gas and Electric, File No. DOW-41106-047.

(mm) Expert Report (August 2010) and Rebuttal Expert Report (September 2010) on behalf of Wild
Earth Guardians in the matter of opacity exceedances and monitor downtime at the Public Service
Company of Colorado (Xcel)’s Cherokee power plant. No. 09-cv-1862 (D. Colo.).

(nn) Written Direct Expert Testimony (August 2010) on behalf of Fall-Line Alliance for a Clean
Environment and others in the matter of the PSD Air Permit for Plant Washington issued by Georgia
DNR at the Office of State Administrative Hearing, State of Georgia (OSAH-BNR-AQ-1031707-98-
WALKER).
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(oo) Deposition (August 2010) on behalf of Environmental Defense, in the matter of the remanded
permit challenge to the proposed Las Brisas coal fired power plant project at the Texas State Office
of Administrative Hearings (SOAH).

(pp) Expert Report, Supplemental/Rebuttal Expert Report, and Declarations (October 2010) on behalf of
New Mexico Environment Department (Plaintiff-Intervenor), Grand Canyon Trust and Sierra Club
(Plaintiffs) in the matter of Public Service Company of New Mexico (PNM)’s Mercury Report for the
San Juan Generating Station, CIVIL NO. 1:02-CV-0552 BB/ATC (ACE). US District Court for the District
of New Mexico.

(qq) Comment Report (October 2010) on the Draft Permit Issued by the Kansas DHE to Sunflower
Electric for Holcomb Unit 2. Prepared on behalf of the Sierra Club and Earthjustice.

(rr) Expert Report (October 2010) and Rebuttal Expert Report (November 2010) (BART Determinations
for PSCo Hayden and CSU Martin Drake units) to the Colorado Air Quality Commission on behalf of
Coalition of Environmental Organizations.

(ss) Expert Report (November 2010) (BART Determinations for TriState Craig Units, CSU Nixon Unit, and
PRPA Rawhide Unit) to the Colorado Air Quality Commission on behalf of Coalition of Environmental
Organizations.

(tt) Comment Report (December 2010) on the Pennsylvania Department of Environmental Protection
(PADEP)’s Proposal to grant Plan Approval for the Wellington Green Energy Resource Recovery
Facility on behalf of the Chesapeake Bay Foundation, Group Against Smog and Pollution (GASP),
National Park Conservation Association (NPCA), and the Sierra Club.

(uu) Written Expert Testimony (January 2011) to the Georgia Office of State Administrative Hearings
(OSAH) in the matter of Minor Source HAPs status for the proposed Longleaf Energy Associates
power plant (OSAH-BNR-AQ-1115157-60-HOWELLS) on behalf of the Friends of the Chattahoochee
and the Sierra Club).

(vv) Shawville Title V Decl.
(ww) Comments on CBI Rule

(xx) Merrimack Unit 2

2. Occasions where Dr. Sahu has provided oral testimony at trial or in similar proceedings include the

following:

(yy) In February, 2002, provided expert witness testimony on emissions data on behalf of Rocky
Mountain Steel Mills, Inc. in Denver District Court.

(zz) In February 2003, provided expert witness testimony on regulatory framework and emissions
calculation methodology issues on behalf of the US Department of Justice in the Ohio Edison NSR
Case in the US District Court for the Southern District of Ohio.
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(aaa) In June 2003, provided expert witness testimony on regulatory framework, emissions calculation
methodology, and emissions calculations on behalf of the US Department of Justice in the lllinois
Power NSR Case in the US District Court for the Southern District of lllinois.

(bbb) In August 2006, provided expert witness testimony regarding power plant emissions and BACT
issues on a permit challenge (Western Greenbrier) on behalf of the Appalachian Center for the
Economy and the Environment in West Virginia.

(ccc) In May 2007, provided expert witness testimony regarding power plant emissions and BACT issues
on a permit challenge (Thompson River Cogeneration) on behalf of various Montana petitioners
(Citizens Awareness Network (CAN), Women’s Voices for the Earth (WVE) and the Clark Fork
Coalition (CFC)) before the Montana Board of Environmental Review.

(ddd) In October 2007, provided expert witness testimony regarding power plant emissions and BACT
issues on a permit challenge (Sevier Power Plant) on behalf of the Sierra Club before the Utah Air
Quality Board.

(eee) In August 2008, provided expert witness testimony regarding power plant emissions and BACT
issues on a permit challenge (Big Stone Unit Il) on behalf of the Sierra Club and Clean Water before
the South Dakota Board of Minerals and the Environment.

(fff) In February 2009, provided expert witness testimony regarding power plant emissions and BACT
issues on a permit challenge (Santee Cooper Pee Dee units) on behalf of the Sierra Club and the
Southern Environmental Law Center before the South Carolina Board of Health and Environmental
Control.

(ggg) In February 2009, provided expert witness testimony regarding power plant emissions, BACT
issues and MACT issues on a permit challenge (NRG Limestone Unit 3) on behalf of the Sierra Club
and the Environmental Integrity Project before the Texas State Office of Administrative Hearings
(SOAH) Administrative Law Judges.

(hhh) In November 2009, provided expert witness testimony regarding power plant emissions, BACT
issues and MACT issues on a permit challenge (Las Brisas Energy Center) on behalf of the
Environmental Defense Fund before the Texas State Office of Administrative Hearings (SOAH)
Administrative Law Judges.

(iii) In February 2010, provided expert witness testimony regarding power plant emissions, BACT issues
and MACT issues on a permit challenge (White Stallion Energy Center) on behalf of the
Environmental Defense Fund before the Texas State Office of Administrative Hearings (SOAH)
Administrative Law Judges.

(jij) In September 2010 provided oral trial testimony on behalf of Commonwealth of Pennsylvania —
Dept. of Environmental Protection, State of Connecticut, State of New York, State of Maryland, and
State of New Jersey (Plaintiffs) in connection with the Allegheny Energy NSR Case in US District
Court in the Western District of Pennsylvania. Plaintiffs v. Allegheny Energy Inc., et al., 2:05cv0885
(W.D. Pennsylvania).

(kkk) Oral Direct and Rebuttal Expert Testimony (September 2010) on behalf of Fall-Line Alliance for a
Clean Environment and others in the matter of the PSD Air Permit for Plant Washington issued by
Georgia DNR at the Office of State Administrative Hearing, State of Georgia (OSAH-BNR-AQ-
1031707-98-WALKER).
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() Oral Testimony (September 2010) on behalf of the State of New Mexico Environment Department in
the matter of Proposed Regulation 20.2.350 NMAC — Greenhouse Gas Cap and Trade Provisions, No.
EIB 10-04 (R), to the State of New Mexico, Environmental Improvement Board.

(mmm) Oral Testimony (October 2010) regarding mercury and total PM/PM10 emissions and other
issues on a remanded permit challenge (Las Brisas Energy Center) on behalf of the Environmental
Defense Fund before the Texas State Office of Administrative Hearings (SOAH) Administrative Law
Judges.

(nnn) Oral Testimony (November 2010) regarding BART for PSCo Hayden, CSU Martin Drake units before
the Colorado Air Quality Commission on behalf of the Coalition of Environmental Organizations.

(ooo) Oral Testimony (December 2010) regarding BART for TriState Craig Units, CSU Nixon Unit, and
PRPA Rawhide Unit) before the Colorado Air Quality Commission on behalf of the Coalition of
Environmental Organizations.

(ppp) Deposition (December 2010) on behalf of the US Department of Justice in connection with the
Louisiana Generating NSR Case. United States v. Louisiana Generating, LLC, 09-CV100-RET-CN
(Middle District of Louisiana).

(qaq) Deposition (February 2011) on behalf of Wild Earth Guardians in the matter of opacity
exceedances and monitor downtime at the Public Service Company of Colorado (Xcel)’s Cherokee
power plant. No. 09-cv-1862 (D. Colo.).

(rrr) Oral Expert Testimony (February 2011) to the Georgia Office of State Administrative Hearings
(OSAH) in the matter of Minor Source HAPs status for the proposed Longleaf Energy Associates
power plant (OSAH-BNR-AQ-1115157-60-HOWELLS) on behalf of the Friends of the Chattahoochee
and the Sierra Club).
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Alaska Wishbone Hill Coal Mining and Processing Operation Permit

Additional NOx Emissions Comments
Dr. Ranajit (Ron) Sahu

Introduction

| had previously provided comments on the NOx emissions from this proposed operation to the
Alaska Department of Environmental Conservation (ADEC) in May 2011 as part of the permit
public comment process. In reviewing the Response to Comments prepared by the state, it
appears that the ADEC did not address the substance of most of the previous comments.> As
noted previously, the majority of the NOx emissions from the proposed mining operation (61.3
tons/year out of a total of 67.8 tons/yr) are due to the operation of the diesel-fired generator
(Emission Unit No. 1, 900 hp)?, which is supposed to provide the electrical needs for the mining
operation. Mining is expected to go on for eleven years at approximately 1.0 million metric
tons/year. The ADEC simply noted that these emission levels were significantly smaller than the
Prevention of Significant Deterioration (PSD) major source threshold of 250 tons/year, implying
therefore that there is no chance that this source could be a major source of NOX emissions.
Specifically, the ADEC noted that “This stationary source is a true minor source that is not

3 Tt also noted that “Potential emissions

capable of emitting major amounts of air pollutants....
were calculated using vendor-provided not-to-exceed emission factors (Ib/hr) for the worst-case
(highest) emission rate regardless of load. As a result, all possible normal operating scenarios
have been addressed.” Finally, it noted that “For NOx to exceed the PSD threshold for NOX,

would require a 375% increase in emissions factors....””

! See Response to Comments for Minor Permit AQ1227SS02, August 18, 2011.
2 permit Application, Hoefler, May 2010, pdf page 20.

® See Response to Comments, p. 25.

* See Response to Comments, p. 26.

* Ibid.
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Comments

The Emission Unit information indicates that Emission Unit 1 is a Caterpillar Model C-18 900
hp engine.® It is listed as a non-portable, baseload engine.” The source of the emission factor for
NOx (14 Ib/hr) is listed as “vendor.” The annual emissions are estimated assuming 8760 hours
of operation at 14 Ib/hr NOx emissions which equates to the 61.3 tons/yr of NOXx listed above.®
Attachment E of the Permit Application submitted in May 2010 contains the specifications of the
engine to be used. NOx emissions data are provided in pdf page 53 of the Application. Full load
Not-to-Exceed (i.e., at 900 hp) NOx is listed as 14.01 Ib/hr at rated speed. That appears to be the

source of the 14 Ib/hr number used in the emission calculations.

Based on my review of additional documents produced recently, there is no additional new
information on the actual (or even type) of engine that is proposed to be used. This is a problem
because emissions are a function of the engine family, along with many other variables, some of
which will be discussed below. So, the prior comment that the engine to be used is either not
identified or mis-identified still stands and has not been addressed by the ADEC.® Specifically,
the emissions will depend on test and ambient conditions and the age of the engine. ADEC has
simply chosen not to delve into these details, relying instead on the assumption that the “375%
increase in emission factors” for NOx is so great that it cannot be overcome in order for this

source to become major.

Second, ADEC did not address the issue of deterioration as noted above although a detailed
comment to this effect was made previously. It appears that ADEC or the applicant have no data
in this regard. Thus, the assumption that deterioration will not be significant to increase

emissions of NOX is just that, an assumption without basis.

Third, although the applicant and the ADEC rely on the “vendor” data to estimate the potential to
emit, they did not consider the caveats associated with the data. First, we note again that because

® Permit Application, pdf page 21.

" Permit Application, pdf page 22.

® See also, Permit Application, pdf pages 33 and 35.

° For example, the Caterpillar Industrial Engines Ratings Guide does not list the type of engine that is proposed. We
note that the emissions data submitted in the application were dated 2007 further confusing this issue.

2
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it is uncertain as to what type of engine will actually be used, the “vendor” i.e., Caterpillar, may
not be the engine supplier. Setting that aside for the moment, even if Caterpillar was the
supplier, we have previously confirmed that this 900 hp engine does not appear in their current
list of engine offerings. The closest engines are in the C27 or C32 families but none have
exactly the 900 hp rating. Rather than clarify this basic point, the ADEC simply ignores it, while
proceeding to use the aforementioned “vendor” data. Lastly, we note the following caveats by
Caterpillar itself regarding emissions data. As the vendor information provided in the
application notes, “Gaseous emissions data measurements are consistent with those described in
EPA 40 CFR PART 89 SUBPART D and ISO 8178 for measuring HC, CO, PM, and NOx..”.
Other Caterpillar specifications also note this. For example, the detailed specification for the
C32 engines notes that “Emissions data measurements are consistent with those described in
EPA CFR 40 Part 89, Subpart D & E and 1SO8178-1 for measuring HC, CO, PM, NOx. This
engine's exhaust emissions are in compliance with the US EPA and California nonroad
regulations as identified above. Data shown is based on steady state operating conditions of
77°F, 28.42 in HG and number 2 diesel fuel with 35° APl and LHV of 18,390 btu/lb. The
nominal emissions data shown is subject to instrumentation, measurement, facility and engine to

. .. 10
engine variations...”

In other words, the emissions data are collected under specific ambient and engine operational
protocols. Again ADEC assumed that the use of the 100% load data was conservative for all
conditions, including ambient conditions without any data or evidence that actual operational
ambient conditions will be the same as the test conditions noted in Caterpillars caveat.
Common-sense dictates that it is unlikely that actual operating conditions can never be constant
nor mimic test conditions. Thus, ADEC had the obligation to determine if its assertion regarding

“conservativeness” was, in fact, true. It did not do so.

| have previously noted that ambient conditions such as temperature and altitude can affect
engines emissions. | will now discuss the impact of another variable, namely humidity, on the

NOx emissions of diesel engines. Shown below are results showing the variability of diesel

10 Caterpillar CAT C32 DA Diesel Engine Specifications, p. 4.

3
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engines NOx emissions on humidity and temperature.™* This figure is reproduced directly from

the cited reference, for ease of use.

Humidity and Temperature Effects
Rank 104 Eqn 1004 z=(a+bx+cy)/(1+dx+ex+fy)
r2=0.99902571 DF Adj r?=0.99610286 FitStdE=0.076402341 Fstat=615.23612
a=4.411881 b=-0.021340546 c=0.0071081981
d=0.004778279 e=-204 £ f=-0.0049368412

h15

Figure 2. Humidity and Intake Manifold Temperature Effects on NO; — Model Results

It is obvious that both factors can dramatically affect NOx emissions from diesel engines. As the
graph shows, NOx levels can vary from approximately 1.5 g/hp-hr to 6.5 g/hp-hr, a factor of over
4.3 or 433%. In addition, there could be impacts of other ambient factors such as altitude and

other operational factors such as deterioration.

Since potential to emit should be calculated under anticipated worst-case conditions, it is
improper to use the “vendor” emission factor without considering the conditions under which
such a factor was derived, in relation to site factors. ADEC has not done that nor addressed that
in its comments response. As seen above, it is entirely possible that ADEC’s reliance on the
375% margin for NOx may not be adequate. In other words, the NOx potential to emit for the

engine may be over 250 tons per year under current assumptions.

1 “Humidity and Temperature Correction Factors for NOx Emissions from Diesel Engines,” Final Report, prepared
by Southwest Research Institute, June 2003.
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Summary

In summary, my prior and current review raised the following issues that should be addressed
prior to permit issuance: (a) lack of clarity regarding what engine will actually be used in this
application (and corresponding emissions data); (b) inappropriate use of vendor emissions data
collected under specific standard conditions in the determination of the potential to emit for
NOx, without considering site-specific factors and variables; and (c) inappropriate use of
emissions data for long-term use without considering impact of engine age on emissions and its

potential to emit.

Without clarifying the points raised above, it is impossible to estimate what the maximum
emissions would be for this application. It is likely that the potential to emit, calculated properly,

would be greater than 250 tons/year for NOx, making this a major source.
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