BILL POWERS, P.E.

PROFESSIONAL HISTORY
Powers Engineering, San Diego, CA 1994-
ENSR Consulting and Engineering, Camarillo, CA 1989-93
Naval Energy and Environmental Support Activity, Port Hueneme, CA 1982-87
U.S. Environmental Protection Agency, Research Triangle Park, NC 1980-81

EDUCATION
Master of Public Health — Environmental Sciences, University of North Carolina
Bachelor of Science — Mechanical Engineering, Duke University

PROFESSIONAL AFFILIATIONS
Registered Professional Mechanical Engineer, California (Certificate M24518)
Air & Waste Management Association
American Society of Mechanical Engineers
International Gas Turbine Institute

TECHNICAL SPECIALTIES
Twenty-one years of experience in:

Power plant permitting, testing and monitoring

LNG import terminal assessments

Latin America environmental project experience

Air pollution control equipment retrofit design/performance testing
Petroleum refinery emission inventory development

POWER PLANT PERMITTING, TESTING AND MONITORING
Utility Boilers — Retrofit of SCR and FGD to Existing Coal-Fire Units.
Expert witness in successful effort to compel an existing coal-fired power plant located in
Massachusetts to meet an accelerated NO, and SO, emission control system retrofit schedule.
Plant owner argued the installation of advanced NO, and SO, control systems would generate
> 1 ton/year of ancillary emissions, such as sulfuric acid mist, and that under Massachusetts
Dept. of Environmental Protection regulation ancillary emissions > 1 ton/year would require
a BACT evaluation and a two-year extension to retrofit schedule. Successfully demonstrated
that no ancillary emissions would be generated if the retrofit NO, and SO, control systems
were properly sized and optimized. Plant owner committed to accelerated compliance
schedule in settlement agreement.

Utility Boilers — Retrofit of SCR to Existing Natural Gas-Fired Units.

Lead engineer in successful representation of interests of California coastal city to prevent
weakening of an existing countywide utility boiler NOy rule. Weakening of NOy rule would
have allowed a merchant utility boiler plant located in the city to operate without installing
selective catalytic reduction (SCR) NOy control systems. This project required numerous
appearances before county air pollution control hearing board to successfully defend the
existing utility boiler NOy rule.



Kentucky Coal-Fired Power Plant — Pulverized Coal vs IGCC. Expert witness in Sierra
Club lawsuit against Peabody Coal Company’s plan to construct a 1,500 MW pulverized-coal
fired power plant in Kentucky. Presented case that Integrated Gasification Combined Cycle
(IGCCQ) is a far superior method for producing power from coal than the proposed pulverized-
coal plant. Presented evidence that IGCC is technically feasible and cost competitive with
pulverized coal. The lawsuit is ongoing as of February 2004.

Power Plant Dry Cooling Symposium — Chair and Organizer.

Chair and organizer of the first symposium held in the U.S. (May 2002) that focused
exclusively on dry cooling technology for power plants. Sessions included basic principles of
wet and dry cooling systems, performance capabilities of dry cooling systems, case studies of
specific installations, and reasons why dry cooling is the predominant form of cooling
specified in certain regions of North America (Massachusetts, Nevada, northern Mexico). All
technical papers presented at the symposium are available at
http://awmasandiego.org/SDC-2002/.

EPRI Combined-Cycle Power Plant Permitting Documents — Co-Author.

Co-authored two Electric Power Research Institute (EPRI) gas turbine power plant siting
documents. Responsibilities included chapter on state-of-the-art air emission control systems
for simple-cycle and combined-cycle gas turbines, and authorship of sections on dry cooling
and zero liquid discharge systems.

1,000 MW Coastal Combined-Cycle Power Plant — Feasibility of Dry Cooling.

Expert witness in on-going effort to require use of dry cooling on proposed 1,000 MW
combined-cycle “repower” project at site of an existing 1,000 MW utility boiler plant.
Project proponent argued that site was two small for properly sized air-cooled condenser
(ACC) and that use of ACC would cause 12-month construction delay. Demonstrated that
ACC could easily be located on the site by splitting total of up to 80 cells between two
available locations at the site. Also demonstrated that an ACC optimized for low height and
low noise would minimize or eliminate proponent claims of negative visual and noise
impacts.

LIQUIFIED NATURAL GAS IMPORT TERMINAL ASSESSMENTS
Evaluation of LNG Terminal Design Options for Two Terminals Proposed for Baja
California.
Prepared comprehensive evaluation of design options available for LNG import terminals in
2002 for tourist resort located adjacent to the proposed site of two onshore LNG terminals on
the Baja California coast north of Ensenada. The conclusion of the evaluation was that
offshore terminals are a viable option technically and economically that would avoid risk and
incompatible land use issues associated with an onshore terminal. The evaluation can be

viewed online at:

http://ww. bor der power pl ant s. or g/ pdf _docs/ | ng_posi ti on_paper_j une2002_engl i sh. pdf
(English)

http://ww. bor der power pl ant s. or g/ pdf _docs/ | ng_posi ti on_paper _j une2002_spani sh. pdf
(Spanish)

LATIN AMERICA ENVIRONMENTAL PROJECT EXPERIENCE
Preliminary Design of Ambient Air Quality Monitoring Network — Lima, Peru. Project
leader for project to prepare specifications for a fourteen station ambient air quality
monitoring network for the municipality of Lima, Peru. Network includes four complete



gaseous pollutant, particulate, and meteorological parameter monitoring stations, as well as
eight PM,o and TSP monitoring stations.

Evaluation of Proposed Ambient Air Quality Network Modernization Project —
Venezuela. Analyzed a plan to modernize and expand the ambient air monitoring network in
Venezuela. Project was performed for the U.S. Trade and Development Agency. Direct
interaction with policy makers at the Ministerio del Ambiente y de los Recursos Naturales
Renovables (MARNR) in Caracas was a major component of this project.

Development of Air Emission Standards for Gas Turbines - Peru. Served as principal
technical consultant to the Peruvian Ministry of Energy in Mines (MEM) for the development
of air emission standards for Peruvian gas turbine power plants. All major gas turbine power
plants in Peru are currently using water injection to increase turbine power output.
Recommended that 42 ppm on natural gas and 65 ppm on diesel (corrected to 15% O,) be
established as the NOy limit for existing gas turbine power plants. These limits reflect NOy
levels readily achievable using water injection at high load. Also recommended that new gas
turbine sources be subject to a BACT review requirement.

Environmental Due Diligence Review of Gas Turbine Sites — Mexico. Task leader to
prepare regulatory compliance due diligence review of Mexican requirements for gas turbine
power plants. Project involves eleven potential sites across Mexico, three of which are under
construction. Scope involves identification of all environmental, energy sales, land use, and
transportation corridor requirements for power projects in Mexico. Coordinator of Mexican
environmental subcontractors gathering on-site information for each site, and translator of
Spanish supporting documentation to English.

Development of Air Emission Standards for Stationary ICEs - Peru. Served as principal
technical consultant to the Peruvian Ministry of Energy in Mines (MEM) for the development
of air emission standards for Peruvian stationary ICE power plants. Draft 1997 World Bank
NOy and particulate emission limits for stationary ICE power plants served as the basis for
proposed MEM emission limits. A detailed review of ICE emissions data provided in
PAMASs submitted to the MEM was performed to determine the level of effort that would be
required by Peruvian industry to meet the proposed NO, and particulate emission limits. The
draft 1997 WB emission limits were revised to reflect reasonably achievable NO, and
particulate emission limits for ICEs currently in operation in Peru.

Evaluation of U.S.-Mexico Border Region Copper Smelter Compliance with Treaty
Obligations — Mexico. Project manager and lead engineer to evaluate compliance of U.S.
and Mexican border region copper smelters with the SO, monitoring, recordkeeping and
reporting requirements in Annex [V [Copper Smelters] of the La Paz Environmental Treaty.
Identified potential problems with current ambient and stack monitoring practices that could
result in underestimating the impact of SO, emissions from some of these copper smelters.
Identified additional source types, including hazardous waste incinerators and power plants,
that should be considered for inclusion in the La Paz Treaty process.

Development of Air Emission Standards for Petroleum Refinery Equipment - Peru.
Served as principal technical consultant to the Peruvian Ministry of Energy in Mines (MEM)
for the development of air emission standards for Peruvian petroleum refineries. The sources
included in the scope of this project included: 1) SO, and NOy refinery heaters and boilers, 2)
desulfurization of crude oil, particulate and SO, controls for fluid catalytic cracking units
(FCCU), 3) VOC and CO emissions from flares, 4) vapor recovery systems for marine



unloading, truck loading, and crude oil/refined products storage tanks, and 5) VOC emissions
from process fugitive sources such as pressure relief valves, pumps, compressors and flanges.
Proposed emission limits were developed for new and existing refineries based on a thorough
evaluation of the available air emission control technologies for the affected refinery sources.
Leading vendors of refinery control technology, such as John Zink and Exxon Research,
provided estimates of retrofit costs for the largest Peruvian refinery, La Pampilla, located in
Lima. Meetings were held in Lima with refinery operators and MEM staff to discuss the
proposed emission limits and incorporate mutually agreed upon revisions to the proposed
limits for existing Peruvian refineries.

Development of Air Emission Limits for ICE Cogeneration Plant - Panama. Lead
engineer assisting U.S. cogeneration plant developer to permit an ICE cogeneration plant at a
hotel/casino complex in Panama. Recommended the use of modified draft World Bank NO,
and PM limits for ICE power plants. The modification consisted of adding a thermal
efficiency factor adjustment to the draft World Bank NOy and PM limits. These proposed
ICE emission limits are currently being reviewed by Panamanian environmental authorities.

Mercury Emissions Inventory for Stationary Sources in Northern Mexico. Project
manager and lead engineer to estimate mercury emissions from stationary sources in
Northern Mexico. Major potential sources of mercury emissions include solid- and liquid-
fueled power plants, cement kilns co-firing hazardous waste, and non-ferrous metal smelters.
Emission estimates were provided for approximately eighty of these sources located in
Northern Mexico. Coordinated efforts of two Mexican subcontractors, located in Mexico
City and Hermosillo, to obtain process throughput data for each source included in the
inventory.

Environmental Audit of Aluminum Production Facilities — Venezuela. Evaluated the
capabilities of existing air, wastewater and solid/hazardous waste control systems used by the
aluminum industry in eastern Venezuela. This industry will be privatized in the near future.
Estimated the cost to bring these control systems into compliance with air, wastewater and
solid/hazardous waste standards recently promulgated in Venezuela. Also served as technical
translator for team of U.S. environmental engineers involved in the due diligence assessment.

Assessment of Environmental Improvement Projects — Chile and Peru. Evaluated
potential air, water, soil remediation and waste recycling projects in Lima, Peru and Santiago,
Chile for feasibility study funding by the U.S. Trade and Development Agency. Project
required onsite interaction with in-country decisionmakers (in Spanish). Projects
recommended for feasibility study funding included: 1) an air quality technical support
project for the Santiago, Chile region, and 2) soil remediation/metals recovery projects at two
copper mine/smelter sites in Peru.

Air Pollution Control Training Course — Mexico. Conducted two-day Spanish language
air quality training course for environmental managers of assembly plants in Mexicali,
Mexico. Spanish-language course manual prepared by Powers Engineering. Practical
laboratory included training in use of combustion gas analyzer, flame ionization detector
(FID), photoionization detector (PID), and occupational sampling.

Stationary Source Emissions Inventory — Mexico. Developed a comprehensive air
emissions inventory for stationary sources in Nogales, Sonora. This project requires frequent



interaction with Mexican state and federal environmental authorities. The principal Powers
Engineering subcontractor on this project is a Mexican firm located in Hermosillo, Sonora.

VOC Measurement Program — Mexico. Performed a comprehensive volatile organic
compound (VOC) measurements program at a health products fabrication plant in Mexicali,
Mexico. An FID and PID were used to quantify VOCs from five processes at the facility.
Occupational exposures were also measured. Worker exposure levels were above allowable
levels at several points in the main assembly area.

Renewable Energy Resource Assessment Proposal — Panama. Translated and managed
winning bid to evaluate wind energy potential in Panama. Direct interaction with the director
of development at the national utility monopoly (IRHE) was a key component of this project.

Comprehensive Air Emissions Testing at Assembly Plant — Mexico. Project manager and
field supervisor of emissions testing for particulates, NO,, SO, and CO at turbocharger/air

cooler assembly plant in Mexicali, Mexico. Source specific emission rates were developed
for each point source at the facility during the test program. Translated test report into
Spanish for review by the Mexican federal environmental agency (SEMARNAT).

Air Pollution Control Equipment Retrofit Evaluation — Mexico. Project manager and
lead engineer for comprehensive evaluation of air pollution control equipment and industrial
ventilation systems in use at assembly plant consisting of four major facilities. Equipment
evaluated included fabric filters controlling blast booth emissions, electrostatic precipitator
controlling welding fumes, and industrial ventilation systems controlling welding fumes,
chemical cleaning tank emissions, and hot combustion gas emissions. Recommendations
included modifications to fabric filter cleaning cycle, preventative maintenance program for
the electrostatic precipitator, and redesign of the industrial ventilation system exhaust hoods
to improve capture efficiency.

Comprehensive Air Emissions Testing at Assembly Plant — Mexico. Project manager and
field supervisor of emissions testing for particulates, NO,, SO, and CO at automotive

components assembly plant in Acufia, Mexico. Source-specific emission rates were
developed for each point source at the facility during the test program. Translated test report
into Spanish.

Fluent in Spanish. Studied at the Universidad de Michoacan in Morelia, Mexico, 1993, and
at the Colegio de Espafia in Salamanca, Spain, 1987-88. Have lectured (in Spanish) on air
monitoring and control equipment at the Instituto Tecnoldgico de Tijuana. Periodically give
workshops in Mexican border cities on environmentally sound design for energy
infrastructure projects, such as power plants and liquified natural gas import terminals.

Publications
W.E. Powers, R. Wydrum, P. Morris, "Design and Performance of Optimized Air-Cooled
Condenser at Crockett Cogeneration Plant," presented at EPA Symposium on Technologies
for Protecting Aquatic Organisms from Cooling Water Intake Structures, Washington, DC,
May 2003.

P. Pai, D. Niemi, W.E. Powers, “A North American Anthropogenic Inventory of Mercury
Emissions,” presented at Air & Waste Management Association Annual Conference in Salt
Lake City, UT, June 2000.



P.J. Blau and W.E. Powers, "Control of Hazardous Air Emissions from Secondary Aluminum
Casting Furnace Operations Through a Combination of: Upstream Pollution Prevention
Measures, Process Modifications and End-of-Pipe Controls," presented at 1997
AWMA/EPA Emerging Solutions to VOC & Air Toxics Control Conference, San Diego, CA,
February 1997.

W.E. Powers, et. al., "Hazardous Air Pollutant Emission Inventory for Stationary Sources in
Nogales, Sonora, Mexico ," presented at 1995 AWMA/EPA Emissions Inventory Specialty
Conference, RTP, NC, October 1995.

W.E. Powers, "Develop of a Parametric Emissions Monitoring System to Predict NO,
Emissions from Industrial Gas Turbines," presented at 1995 AWMA Golden West Chapter
Air Pollution Control Specialty Conference, Ventura, California, March 1995.

W. E. Powers, et. al., "Retrofit Control Options for Particulate Emissions from Magnesium
Sulfite Recovery Boilers," presented at 1992 TAPPI Envr. Conference, April 1992. Published
in TAPPI Journal, July 1992.

S. S. Parmar, M. Short, W. E. Powers, "Determination of Total Gaseous Hydrocarbon
Emissions from an Aluminum Rolling Mill Using Methods 25, 254, and an Oxidation

Technique," presented at U.S. EPA Measurement of Toxic and Related Air Pollutants
Conference, May 1992.

N. Meeks, W. E. Powers, "dir Toxics Emissions from Gas-Fired Internal Combustion
Engines, " presented at AIChE Summer Meeting, August 1990.

W. E. Powers, "Air Pollution Control of Plating Shop Processes," presented at 7th AES/EPA
Conference on Pollution Control in the Electroplating Industry, January 1986. Published in
Plating and Surface Finishing magazine, July 1986.

H. M. Davenport, W. E. Powers, "Affect of Low Cost Modifications on the Performance of an
Undersized Electrostatic Precipitator,” presented at 79th Air Pollution Control Association
Conference, June 1986.

AWARDS
Engineer of the Year, 1991 — ENSR Consulting and Engineering, Camarillo
Engineer of the Year, 1986 — Naval Energy and Environmental Support Activity, Port
Hueneme
Productivity Excellence Award, 1985 — U. S. Department of Defense



	Publications

