





2. The production and sale of compressed natural gas (CNG) biofuel surface
transportation fuel, and
3. The production and sale of renewable natural gas biofuel to the marketplace.

Tilapia Fish Feed Requirements:

The production of tilapia fish is 670 Tons/Day. It takes about 1.2 Ibs of feed to increase the
fish weight by 1.0 pound. The 670 Tons of finished fish will require 670 x 1.2 or 804 Tons of
feed per Day. Spirulina microalgae production at 332 Tons feed/Day will mostly satisfy
tilapia fish feed requirements. As the MSW volume increases the volume of Spirulina
microalgae will automatically increases. It won’t take much of an increase in MSW volume
to fully satisfy total feed requirements.

The preferred initiative is to increase collection of MSW biowastes by excavating area
landfills and dumps for the purpose of treating their contents with two-phase anaerobic
digestion to increase the associated production of Spirulina microalgae.

Manufacturing Activities

Self-Biofueled
Trains &
Locomotives

The shipbuilding/shipbreaking project building will be designed to
accommodate the manufacture of 100 self-biofueled trains & locomotives
per year at an estimated marketplace price of US$3,500,000/unit. Visible
revenue produced = US$3,500,000 x 100 = US$350,000,000/year or + 365 =
US$958,900/Day.

US$958,900/Day

Self-Biofueled | The shipbuilding/shipbreaking project building will be designed to

Ships accommodate the manufacture of 10 self-biofueled ships per year at an

estimated price of US$250,000,000/unit. Visible revenue produced =

US$250,000,000 x 10 = US$2,500,000/year or + 365 = US$6,849,315/Day.

Maximum size of manufactured ship = 1,200 ft long x 120 ft wide. US$6,849,315/Day
Tidal The project building will be designed to accommodate the manufacture of
Generators 20 tidal generators per year at an estimated price of US$500,000,000/unit.

Visible revenue produced = US$500,000,000 x 20 = US$10,000,000,000/year
or + 365 = US$27,397,260/Day. Tidal generators will be sold on a fully
installed basis.

US$27,397,260/Day

Subtotal Methane (CH,;) Gas Production From Municipal Solid Wastes (MSW):

60 Tons/Day Total Volatile Solids x 2,000 Ib/Ton x 12 Cubic Feet (CF)/lIb =
1,440,000 cu. ft./Day. 1,440,000 cu. ft. CH,/Day + 24 Ibs/cu. ft. = 60,000 Ibs.
60,000 Ibs + 2,000 Ibs/Ton = 30 Tons CH,/Day

1,440,000 cu. ft.
CH,/Day = 30 Tons
CH,/Day From MSW

Subtotal Methane (CH,) Gas Production From Biodiesel Processing Wastes:

4,659,366 cu. ft. CH,/Day + 24 cu. ft./lb = 194,140 Ibs. 194,140 lbs + 2,000
Ibs/Ton = 97.1 Tons CHy/Day

97.1 Tons CH,/Day
From Biodiesel
Wastes

Subtotal Methane (CH,) Gas Production From Tilapia Fish Farming Wastes:

2.8 Tons/Day Total Volatile Solids x 2,000 Ib/Ton x 12 Cubic Feet (CF)/Ib =
67,200 cu. ft./Day. 67,200 cu. ft. CH,/Day + 24 Ibs/cu. ft. = 2,800 Ibs. 2,800 Ibs +
2,000 Ibs/Ton = 1.4 Tons CH,/Day

67,200 cu. ft.
CH,/Day =1.4 Tons
CH,/Day From
Tilapia Fish
Farming Wastes

Subtotal Methane (CH,) Gas Production From Tilapia Fish Processing Wastes:

9,336,000 cu. ft.




389 Tons/Day Total Volatile Solids x 2,000 Ib/Ton x 12 Cubic Feet (CF)/Ib =
9,336,000 cu. ft./Day. 9,336,000 cu. ft. CH,/Day + 24 Ibs/cu. ft. = 389,000 Ibs.
389,200 Ibs + 2,000 Ibs/Ton = 194.6 Tons CH,/Day

CHy/Day = 194.6
Tons CH,/Day From
Tilapia Fish
Processing Wastes

Total Methane (CH,) Gas Generation from all sources:

249.9 Tons CH,/Day

OAT Process Power Generation Potential:

249.9 Tons CH,/Day x 2,000 Ibs/Ton = 499,800 Ibs/Day. 499,800 Ibs/Day x 24 cu.
ft./lb = 11,995,200 cu. ft./Day. 11,995,200 cu. ft./Day + 83,780 cu. ft./MW = 143 MW.
143 MW less 15% parasitic digester plant use = 122 MW Net

122 MW Net

Two-Phase Anaerobic Digester Size Calculations:

Volatile Solids = 249.9 Tons/Day x 2,000 Ibs/Ton = 499,800 Ibs/Day

VS:COD = 1:2, COD = 999,600 Ibs/Day

Organic Loading Ibs COD/Day/Cubic Foot = 6

Digester Size = 999,600/6 = 166,600 Cubic Feet

Digester Size In Gallons = 1,246,335 Gallons

Safety Factor =1.5

Digester Size = 1,869,502 Gallons (120’ x 120’ x 20°H)

Estimated Constructed Cost At US$40/Gallon = $74,780,080

Building Size: 2 km (3,280°) x 2 km (3,280°) x 200 m high w/3 side double wall
construction to accommodate photobioreactor and employee housing =
50,000,000 total sq. ft. of precast concrete construction estimated @ US$5.50/sq.
ft. = US$275,000,000. Project building will manufacture its own cement and will
purchase a ready mix plant (3 concrete delivery/mixer trucks) to minimize
precast concrete panel construction costs.

Remanufactured 300 Tons/Day Cement Kiln Purchase Cost =
US$12,000,000

Remanufactured Ready Mix Batch Plant Purchase Cost =
US$3,000,000

Photobioreactor: 2,200,000 foot long 12”3 Clear PVC schedule 40 pipe =
US$100,000,000 to includes ultra high efficiency long lasting (10 years +) light
emitting diode (LED) lighting for photosynthesis @ US$10,000,000 Electricity
requirements = 6.0 MW

10 MGY Biodiesel Manufacturing Equipment Cost Estimate: US$15,000,000.
Electricity Requirements = 0.5 MW

Two (2) 110 GPM 4:2:1 Array Reverse Osmosis Equipment Cost Estimate:
US$2,000,000

Digester Equalization Feed Tank Cost Estimate: $2,000,000 w/Equalization Tank
Size =120’ x 120’ x 20’ H, 2,000,000 Gallon Capacity

Potable Water Tank Cost Estimate: $2,000,000 w/Equalization Tank Size = 120’ x
120’ x 20’ H, 2,000,000 Gallon Capacity

Anaerobic Digester Feed Tank Cost Estimate: $2,000,000 w/Equalization Tank
Size =120’ x 120’ x 20’ H, 2,000,000 Gallon Capacity




Liquefied Nitrogen Storage Tank Cost Estimate: $2,000,000 w/Equalization Tank
Size =120’ x 120’ x 20’ H, 2,000,000 Gallon Capacity

Liquefied Natural Gas (LNG) Storage Tank Cost Estimate: $2,500,000
w/Equalization Tank Size = 120’ x 120’ x 20’ H, 2,000,000 Gallon Capacity

EAF Steel Recycling Process Equipment Cost: US$3,000,000

12,000,000 CFD Compressed Methane Gas (CNG) Equipment Cost Estimate =
US$10,000,000. Electricity Requirements =2 MW

221 Ton/Day Liquefied Nitrogen Air Separation Equipment Cost Estimate:
$20,000,000. Electricity Requirements =10 MW

Liquefied Nitrogen Delivery Equipment: US$500,000

Fish Procurement Cost Estimate = US$5,000,000

51.5 MW Natural Gas Fueled Combined Cycle Power Generation Equipment @
US$1,260/kW = 51,500 kW x US$1,100 = US$65,000,000

Total Electricity Generation Requirements:

For each project building: 51.5 MW (includes projected demand for
the next 20 years

For Photobiorector = 6.0 MW

For Compressed Natural Gas (CNG) =2 MW

For Liquefied Nitrogen (LN2)(LIN) = 10 MW

For Liquefied Oxygen = Included with Liquefied Nitrogen

For Tilapia Farming = 0.5 MW

For General Building use =2 MW

Total Electricity Installed Capacity Requirements = 51.5 MW

122 MW potential less 51.5 MW used = 70.5 MW remaining. At 83,779 cu. ft./MW,
83,779 cu. ft. x 70.5 MW = 5,906,420 cu. ft./Day available to marketplace at
US$0.70/126.67 cu. ft. or US$32,640/Day as CNG automotive fuel. If sold to a
natural gas pipeline the revenue would be slightly less by about 10%.

Schedule of Project Construction Costs:

Anaerobic Digester Feed Tank: US$2,000,000

Biodiesel Manufacturing Equipment: US$15,000,000

Building Size: 2 km x 2 km x 200 m High Constructed Cost: US$1,475,000,000

Cement Kiln Constructed Cost: US$12,000,000

Concrete Ready Mix Plant Constructed Cost = US$3,000,000

EAF Steel Recycling Process Equipment Constructed Cost: US$3,000,000

LED Lighting Purchase Cost: US$10,000,000

Liquefied Natural Gas (LNG) Storage Tank: US$2,500,000

Liquefied Nitrogen Air Separation Equipment: US$15,000,000

Liquefied Nitrogen Delivery Equipment: US$500,000

Liquefied Nitrogen Storage Tank: US$2,000,000

Methane Compression Equipment: US$10,000,000

Photobioreactor: US$100,000,000

Potable Water Storage Tank Constructed Cost: US$2,000,000




Power Generation Equipment: US$56,650,000

Reverse Osmosis Equipment: US$2,000,000

Fish Procurement Costs: US$5,000,000
Electricity Requirements = 2.0 MW

Tilapia Fish Farming Acreage: 50 hectares x 24’ H

Tilapia Fish Farming Production: Ibs/day = 281,400 of tilapia filets
Tilapia Fish Farming Electricity Requirements = 0.5 MW

Fish Processing Equipment: US$500,000

Two-Phase Anaerobic Digester: US$74,780,080

Subtotal Project Construction Costs: US$1,790,680,080

Add 15% Contingencies @ 268,602,012 = US$2,059,282,092

Total Project Construction Costs:

US$2,059,282,092

Project Visible Cash Flow Revenue Streams:

From Sanitary Wastewater — US$0.00

From Municipal Solid Wastes — US$0.00

From Agro Wastes — US$0.00

From Animal Wastes — US0.00

From Electricity: 44 MW x 24 = 720 MWh/Day @ US$45.00/MWh =
US$47,520/Day. This amount of electricity generation will provide the
average demand load of the participating communities for the next 20 years.

US$47,520/Day

From Biodiesel: 18,381 GPD always priced at 80% of existing marketplace
retail. Current retail is US$1.67/gallon. US$1.67 x 80% = US$1.34. 18,381 x
US$1.34 = US$24,630/Day.

US$24,630/Day

From Liquefied Nitrogen (LN2)(LIN): 244,003 GPD priced at US$0.50/gallon =
US$122,000.00/Day.

US$122,000/Day

From Compressed Natural Gas (CNG) Fuel:

US$32,640/Day

From Fresh Tilapia Filet Exports: US$1,226,900 at a sell price of US$2.18/Ib

US$1,226,900/Day

From Self-Biofueled Trains & Locomotives:

US$958,900/Day

From Self-Biofueled Ships:

US$6,849,315/Day

From Tidal Generators:

US$27,397,260/Day

Renewable Energy and other Credits based on estimated 36 MW Project
Power Generation:

One Certified Emission Reduction Credit = 1 Tonne CO, Reduction.
51.5 MW Project Power Production x 24 hour/Day = 1,236 MWh/Day.
1,236 MWh/Day x 1,100 Ibs CO, Reduction (using natural gas)/MWh
+ 2,000 Ibs/Ton = 680 Tons/Day = 248,000 T/Year x 2,000/2,204 =
225,226 Tonnes/Year @ US$20 (range of US$20-US$40) =
US$4,504,000/Year + 365 = US$12,341/Day for years 2008-2012
delivery.

US$12,341/Day

Total Project Revenue Streams:

US$34,258,916/Day

To the extent that electricity is generated, the combustion off gases (CO,, NOx, N,, and H20)
will be entirely used for Spirulina microalgae production. After Spirulina microalgae
production has occurred the remaining Nitrogen gas (N;) will be liquefied and sold to the
marketplace. The remaining N, gas stream will also contain Oxygen gas (O,) due to the
respiration of microalgae during their production in the same manner that trees and plants
give off oxygen. This oxygen will be simultaneously liquefied during the liquefaction of N,
and subsequently distilled off, compressed, and subsequently used internally as a welding
gas, to enhance cement manufacturing, to enhance fish farming, and for smelting iron into
steel. Some of the Nitrogen Gas will be used as a protective blanket gas in the production
of methanol through syngas technology. The methanol is produced as a required feedstock
in the production of biodiesel.




Additional Notes:
1. Land Requirements: 1,200 hectare for Shipbuilding-Shipbreaking Project Building.
2. Time to design-build-install-operate is estimated at 36 months.

3. Lighting for tilapia must be a daily cycle of:
7.5 hours of total darkness
0.5 hours of sunrise (begins at 6 a.m. w/3 ft-candles)
15.5 hours of daylight (max 10 ft-candles)
0.5 hours of sunset (begins at 10 p.m. w/3 ft-candles)

4. Sufficient project building room remains to add a 10,000 beef cattle operation, a 10,000 milker dairy
farm, and significant poultry operations along with all of the associated processing equipment to
produce value added products consisting of dressed beef, milk and other dairy products, broilers, and
eggs. All of these activities represent future economic development activities.
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Employee: C.G. (Chuck) Steiner, BS, JD
Education
St. John's University, Collegeville, Minnesota. B.S. Degree in Chemistry, 1959
Wm. Mitchell College of Law, St. Paul, Minnesota. J.D. Degree in Law, 1969
Publications
Steiner, C. G., "Take a New Look at the RBS Process, “Water & Wastes Eng., 41, (May, 1979)

Steiner, C. G., "The Biological Approach to the Rotating Disc Process," Presented at the First National Sympo-
sium on Rotating Biological Contractor Technology at the Seven Springs Mountain Resort, Champion, PA, (Feb-
ruary 4-5, 1980).

Steiner, C. G., "A Primer on Separators and Particle Separation”, Pollution Equipment News, Vol.18, No.3, (June,
1985).

Steiner, C. G., "Plate Separation--Budding Conventional Technology?", WATER/Engineering & Management,
(March, 1986).

Steiner, C. G., WSE Publication No. 380, “Silica Contamination Removal From Spent Fuel Pools And Refueling
Water Storage Tanks At Nuclear PWR Power Generation Plants”, (June 1993).

Steiner, C. G., “Advanced Aqueous Waste Treatment Concepts”, Presented at the Environmental Management
and Technology Conference & Exhibition International at Atlantic City, NJ, (June 9-11, 1993).

Steiner, C. G., WSE Publication No. 394, “A Historical Review of Oil/Water Separator Designs”, (March 1994).

Steiner, C. G., WSE Publication No. 796, “Design Manual and Tutorial — Particle/Liquid Separation Systems”,
(May, 1996).

Steiner, C. G., “Energy From Wastes”, Asia Water, (October, 1999).
Steiner, C. G., “Understanding Anaerobic Treatment”, Pollution Engineering, (February, 2000).
Steiner, C. G., “Biofuels For Energy Independence”, REFOCUS, (March/April, 2003).

Steiner, C. G., “Kyoto Protocol-compliant waste-to-renewable energy with zero air, water, and solids pollution”,
The Bulletin on Energy Efficiency, (December, 2004).

Steiner, C. G., “Waste-to-Energy Plan”, Pollution Engineering, (March, 2005).

Steiner, C. G., “Biodiesel — The Probable Only Fuel of the Future, Renewable or Otherwise”, Earthtoys - Emaga-
zine, (October, 2005).

Steiner, C. G., “Economic Development Through Biomass Waste-To-Energy Technology”, Earthtoys - Emaga-
zine, (December, 2005).

Steiner, C. G., “Energy Independence For Everyone, To Include Food, Natural Gas, Biodiesel, And Water As
Well”, The Bulletin on Energy Efficiency, (December, 2005).

Steiner, C. G., “THERE'S GOLD IN THEM THAR WASTE HILLS", Earthtoys - Emagazine, (April, 2006).

Steiner, C.G., “Reversing Global Warming Through A Worldwide Waste-To-Energy Policy”, Earthtoys - Emaga-
zine, (October, 2006).

Steiner, C. G., “SuperGreen Buildings Technology With Zero Greenhouse Gas (GHG) Emissions To The Envi-
ronment”, Earthtoys - Emagazine, (December, 2006).

Steiner, C. G., “SuperGreen ", Self-Fueled, Double Hull, Dual-Biofuel™ Powered SuperStrong Concrete Barges
and Ships That Exhibit Zero Greenhouse Gas (GHG) Emissions and Include Onboard Ballast Water Treatment”,
Earthtoys - Emagazine, (February, 2007).



Patents
Two-Phase Anaerobic Digestion Process Utilizing Thermophilic Fixed Growth Bacteria (US Patent No. 5,630,942)
Certifications
40 Hour OSHA Course, 1990-1997
Memberships
American Council On Renewable Energy
American Institute of Chemist (Professional Chemist - Accredited)
American Meat Institute
American Society for Testing and Materials
American Water Works Association
Global Village Energy Partnership
Incinerator Institute of America, Member T-6 Testing Committee
National Air Pollution Control Association
National Canners Association
USEPA Combined Heat and Power (CHP) Partnership
Wastewater Equipment Manufacturers Association
Water Environment Federation
Experience Summary

Thirty Five years in design, marketing, new product development, plant operation, and general management of
water purification equipment manufacturing and supply.

Employment History

President, Chief Executive Officer, and Principal Scientist of WaterSmart Environmental, Inc., a manufacturer of
water and wastewater treatment equipment and a worldwide provider of next generation waste-to-renewable en-
ergy and other climate change technologies.

Chief Process Engineer for Smith & Loveless, Inc., a manufacturer of water and wastewater treatment equipment.
Product Manager for Pielkenroad Separator Company, a manufacturer of particle/liquid separation equipment.

Director of Environmental Services for Geo. A. Hormel & Company with P&L responsibility over its two pollution
control equipment manufacturing divisions.

Director of Marketing for Cherne Industrial, Inc., a national supplier of packaged laboratories for the water and
wastewater treatment industry.

Director of Environmental Control for Fire Engineers, Inc., a manufacturer of solid waste disposal incinerators.

Department Manager for Twin City Testing & Engineering Laboratories, Inc., a large regional independent testing
laboratory.

Chief Analytical Chemist for Federal Cartridge Corporation, a munitions manufacturer.

R&D Chemist for 3M Company, a diversified manufacturer.

From the Human Resources Department of

WaterSmart

En Vironmen tal, Inc- © 1997-2007 WaterSmart Environmental, Inc.
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University of North Carolina, Chapel Hill, North Carolina, B.A. Degree in Energy and Environment, 1978
University of South Carolina, Columbia, South Carolina, M.A. Degree in Economics, 1988
Virginia Polytechnic Institute and State University, Blacksburg, Virginia, Energy Management Diploma, 1992
Publications

Lusk, P.D., lowa Feedlot Bioenergy Project, Prepared for private client, (In progress.)

Lusk, P.D. and Palmer, Tampa Bay Ethanol Consortium Feasibility Study prepared for BioPower Technologies
using funds provided by the Tampa Bay Ethanol Consortium, (2007).

Lusk, P.D. and Palmer, Pine Island Forms Anaerobic Digestion Feasibility Study prepared for Neighborhood
Power using funds provided by the Massachusetts Technology Collaborative.

Lusk, P.D. and Palmer, Feasibility Study for Proposed Financing of Bartow Ethanol, L.L.C. prepared for Bartow
Ethanol, L.L.C. (2006).

Lusk, P.D., Eastern Organic Resources Waste Management Pre-Feasibility Study prepared for Eastern Organic
Resources, L.L.C. (2005).

Lusk, P.D. and Palmer, Western Meat Processors Waste Management Pre-Feasibility Study prepared for West-
ern Meat Processors, Inc. (2005).

Lusk, P.D., Biogas Systems for Commercial Uses in Uzbekistan, Greenhouses and Agriculture Business. Project
Number MC-UZB-53 prepared for Winrock International Central Asia Farmer-to-Farmer Program on behalf of
Mercy Corps (2005).

Lusk, P.D., Economic Evaluation of Recovering Shallow Microbial Natural Gas in South Dakota prepared for
BioRockGas Exploration, L.L.C. (2005).

Lusk, P.D., Huron County Bioenergy Development Project prepared for the Huron County Economic Develop-
ment Corporation using funds provided by the Michigan Economic Development Corporation (2005).

Lusk, P.D., DSM Environmental Services, Inc. Hunts Point Food Distribution Center Organics Recovery Feasibil-
ity Study prepared for the New York City Economic Development Corporation (2005).

Lusk, P.D., Feasibility Study for Constructing a Centralized Anaerobic Digestion Facility at South Dakota State
University prepared for South Dakota State University (2004).

Kerbo, Zimmerman, Bird, and Lusk, Centralized Anaerobic Digestion Feasibility Study for Myrtle Point, OR pre-
pared for the City of Myrtle Point via the Dyer Partnership using funds from the Oregon Energy Office (2003).

Craggs, Lusk and Wellinger, Anaerobic Digestion Feasibility Study for Linn County, lowa prepared for the Blue-
stem Solids Waste Agency using funds from the lowa Department of Natural Resources (2003).

Lusk, P.D., PRIME Technologies: “Commercializing a Better Biorefinery”. Paper presented at Bioenergy 2002
Conference, Boise, ID (2002).

Lusk, P.D., PRIME Technologies Phase IlIA Final Report prepared for the U.S. Department of Energy under Co-
operative Agreement DE-FC36-01g011064 (2001).

Lusk, Holmberg, and Schlesinger, “Integrated Farm Energy Systems: Commercializing a Better Biorefinery” pa-
per presented at Fifth Biomass Conference of the Americas, Orlando, FL (2001).

Lusk, P.D., PRIME Technologies Final Report prepared for the South Dakota Governor’s Office of Economic De-
velopment under Value-Added Sub-Fund Grant 00-24-AG (2001).

Holmberg, Lusk and Schlesinger, Integrated Farm Energy Systems: “Building A Better Biorefinery prepared for
the American Coalition for Ethanol Under Department of Energy Instrument No. DE-FG01-99EE10689” paper
presented at Bioenergy 2000 Conference, Buffalo, NY (2000).
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Lusk, P.D., Regional Biomass Energy Program Blueprint for Progress: 2000 — 2005 prepared for the National
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
KXL-9-29061-00 (2000).

Lusk, P.D., Review Report of the Regional Biomass Energy State Projects prepared for the National Renewable
Energy Laboratory and sponsored by the U.E. Department of Energy under NREL Subcontract No. KXL-9-29061-
00 (2000).

Lusk, P.D., Review Report of the Regional Biomass Energy Program’s FY2000 Budget prepared for the National
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
KXL-9-29061-00 (2000).

Bryan, Wiltsee, Patel and Lusk, Fuel Cell Feasibility Study at the High Plains Ethanol Facility, York, Nebraska
prepared for the Western Regional Biomass Energy Program (1999).

Lusk, P.D., Review Report of the Regional Biomass Energy Program Technical Projects prepared for the national
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Task Order No.
KXL-9-29061-00 paper presented at the Fourth Biomass Conference of the Americas, Oakland, CA (1999).

Lusk, P.D., Review Report of the Regional Biomass Energy Program’s FY1999 Budget prepared for the National
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
KXL-9-29061-00 (1999).

Lusk, P.D., Analysis of International Anerobic Digestion Deployment prepared for the National Renewable Energy
Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. ECG-8-17098-01
(1999).

Lusk, P.D., Review Report of the Regional Biomass Energy State Grant Projects prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
ECG-8-17098-01 (1998).

Lusk, P.D., Methane Recovery from Livestock Manures: A Current Opportunities Casebook, 3" Edition prepared
for the national Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL
Subcontract No. DCG-8-17098-01, NREL Publication SR-25145 (1998).

Lusk, P.D. and Mattocks, Prefeasibility Study for Establishing a Centralized Anaerobic Digester in Adams County.
Report prepared for the Adams County Office of County Commissioners and sponsored by the Northeast Re-
gional Biomass Energy Program, the Adams County Office of Solid Waste and Recycling, and the Adams County
Conservation District. Paper presented at the Fourth Biomass Conference of the Americas, Oakland, CA (1998).

Lusk, P.D., Biogas and More! Systems and Markets for Anaerobic Digestion booklet prepared for the IEA Bio-
energy Task XIV Anaerobic Digestion Activity and sponsored by the United Kingdom Atomic Energy Authority
through ETSU (1998).

Lusk, P.D., Co-Fueling an Ethanol Fuel Cell Power Plant with Digester Gas: A Preliminary Evaluation prepared
for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL
Subcontract No. CAE-3-13383-01 paper presented at Biomass Fuel Cell Power for Rural Development, Nebraska
City, NE (1997).

Lusk, P.D., Near-Term Ethanol Production from Lignocellulosics: A Survey of Potential Producers prepared for
the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Sub-
contract No. CAE-3-13383-01 (1997).

Lusk, P.D., Methane Recovery from Animal Manures: The 1997 Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract
No. CAE-3-13383-01 paper presented at the Third Biomass Conference of the Americas, Montreal, Quebec,
Canada (1997).

Lusk, P.D., Anaerobic Digestion and Opportunities for International Technology Transfer prepared for the IEA
Bioenergy Task XIV Anaerobic Digestion Activity and sponsored by the United Kingdom Atomic Energy Authority
through ETSU paper presented at the Third Biomass Conference of the Americas, Montreal, Quebec and Organic
Recovery and Biological Treatment '97, Harrogate, United Kingdom. Also published in CADDET Renewable En-
ergy News letter issue 2/98 (1997).

Lusk, P.D., Economic Evaluation of a Hypothetical Georgia Swine Farm Anaerobic Covered Lagoon Digester
prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under
NREL Subcontract No. CAE-3-13383-01 paper presented at the Southeastern Sustainable Waste Management
Conference, Tifton, GA (1997).
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Lusk, P.D., Performance Metrics of the Regional Biomass Energy Program prepared for the National Renewable
Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. CAE-3-
13383-01 paper presented at Bioenergy '96, Nashville, TN (1996).

Lusk, P.D., Economic Evaluation of a Swine Farm Anaerobic Digester prepared for the National Renewable En-
ergy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. CAE-3-13383-
01. Paper presented at Bioenergy 96 Nashville, TN (1996).

Easterly, Burnham, and Lusk, Workable Power Sales Approach Between Rural Electric Cooperatives and On-
Farm Anaerobic Digestion Facilities prepared for the National Renewable Energy Laboratory and sponsored by
the U.S. Department of Energy under NREL Subcontract No. CAE-3-13383-01. Paper presented at Bioenergy
'06, Nashville, TN (1996).

Lusk and Moser, “Anaerobic Digestion Yesterday, Today and Tomorrow.” Paper presented at o European Bio-
energy Converence, Copenhagen, Denmark (1996).

Lusk, P.D., Biogas from Municipal Solid Waste: Overview of Systems and Markets for Anaerobic Digestion of
MSW booklet prepared for IEA Bioenergy Task XIV Anaerobic Digestion Activity and sponsored by the United
Kingdom Atomic Energy Authority through ETSU (1996).

Lusk, P.D., Deploying Anaerobic Digesters: Current Status and Future Possibilities prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
CAE-3-13383-01. Paper presented at 20™ World Energy Engineering Congress, Atlanta, GA. Also published in
CADDET Renewable Energy Newsletter Issue 1/96 (1996).

Sax and Lusk, “Anaerobic Digestion of Municipal, Industrial, and Livestock Waste for Energy Recovery and Dis-
posal” prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy
under NREL Subcontract No. CAE-3-13383-01 paper presented at the Second Biomass Conference of the
Americas, Portland, OR (1995).

Lusk, P.D., Animal and Industrial Waste Anaerobic Digestion: USA Status Report prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
CAE-3-13383-01. Paper presented at the Second Biomass Conference of the Americas, Portland OR (1995).

Lusk, P.D., Project Outline for Installation of an Anaerobic Digestion Facility to Process Putrescible Garbage in
Quito, Ecuador prepared for the Empresa Metropolitana de Aseo and sponsored by the Corporacion OIKOS
(1995).

Lusk, P.D., Methane Recovery from Livestock manures: A Current Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract
No. CAE-3-13383-01 paper presentated at the International Solar Energy Conference, Maui, HI. Published in So-
lar Engineering 1995:1. Revised and reprinted by the US Department of Energy as publication DOE/EE-0063
(1995).

Lusk, P.D., Suggested Guidance for the Preparation of the Regional Biomass Energy Program Annual Operating
Plans prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy
under NREL Subcontract No. CAE-3-13383-01 (1994).

Lusk, P.D., Review Report of the Regional Biomass Energy State Grant Projects prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
CAE-3-13383-01 (1994).

Lusk, P.D., “Anaerobic Digestion of Livestock Manures in the USA.” CADDET Renewable Energy Newsletter Is-
sue 4/94 (1994).

Lusk, P.D., Methane Recovery from Animal Manures: A Current Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subconstract
No. CAE-3-13383-01. NREL/TP-421-7577. Paper presented at Bioenergy '94, Reno, NV (1994).

Lusk, P.D., Review and Categorization of the Regional Biomass Energy Program’s Resource Assessment and In-
formation System Needs prepared for the National Renewable Energy Laboratory and sponsored by the U.S.
Department of Energy under NREL Subcontract No. CAE-3-13383-01. NREL/TP-421-7577 (1993).

Lusk, P.D., Review Report of the Regional Biomass Energy Program Technical Projects prepared for the National
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No.
CAE-3-13383-01. Also published in Biologue 12:3, 3" Quarter 1994. (1993).
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Lusk, P.D., Northeastern States Sharpen Biomass Focus paper presented at the First Biomass Conference of the
Americas, Burlington, VT (1993).

Lusk, P.D., The Use of Clean Transportation Fuels in State-Owned Vehicles. Special Report prepared for the
General Assembly of the State of North Carolina (1992).

Lusk, P.D., “Comparative Economic Analysis: Anaerobic Digester Case Study.” Bioresource Technology 36:223-
228. Also presented at the 1991 International symposium on Energy and Environment, Espoo, Finland; the 4"
National Biofuels Conference and Exhibition, Coeur d’Alene, ID; Fifth Southern Biomass Energy Research Con-
verence, Blacksburg, VA (1991).

Safley and Lusk, Low Temperature Anaerobic Digester. Energy Division, North Carolina Department of Economic
and Community Development (1991).

Sud, Dalton and Lusk, Comparative Performance of Conventional Cooling System in Supermarkets paper pre-
sented at Winter International Conference, American Society of Heating, Refrigeration and Air-Conditioning Engi-
neers, Las Vegas, NV and at Electrical Dehumidification: State of the Art Humidity Control for Supermarkets,
sponsored by the Electric Power Research Institute, New Orleans, LA (1991).

Roberson, Lyons and Lusk, Farm Machinery: Management, Operation and Maintenance paper presented at the
International Winter Meeting, American Society of Agricultural Engineers, Chicago, IL (1990).

Safley and Lusk, Development and Marketing of an Innovative Low Temperature L agoon Biogas Digester System
paper presented at the Energy from Biomass and Wastes X1V, Lake Buena Vista, FL (1989).

Lusk, P.D., Procuring Energy Efficiency in Public Buildings. Master's Thesis. Also presented at the International
Symposium on Energy Options for the year 2000: Contemporary Concepts in Technology and Policy, Wilming-
ton, DE (1988).

Lusk and Pollock, Biomass Gasification for Economic Development: The Prospects for South Carolina. Energy
Research Foundation Special Report #002, Columbia, SC. Also presented at the Fourth Southern Biomass En-
ergy Research Conference, Athens, GA (1993).

Lusk, P.D., Energy Options for Agriculture in North and South Carolina. Energy Research Foundation Special
Report #001, Columbia, SC. Also presented at the Fourth Southern Biomass Energy Conference, Athens, GA
(1982).

Lusk, P.D., Joint-Ownership Facilities and the North Carolina Eastern Municipal Power Agency, Energy Research
Foundation Issue Brief #002, Columbia, SC (1982).

Lusk, P.D., Investing in Residential Energy Efficiency, Energy Research Foundation Issue Brief #003, Columbia,
SC (1982).

Lusk, P.D., “Alcohol as an Alternative Fuel”, The Professional Engineer, 13:3, November-December (1980).

Lusk, P.D., Other Considerations in Fuel Ethanol and South Carolina — A Feasibility Assessment. Energy Re-
search Institute, Columbia, SC (1980).

Lusk, P.D., Preliminary Estimates of Alternative Fuels Derived from Agricultural Feedstocks. Special Report pre-
pared for the North Carolina Energy Policy Council, (1980).

Lusk, P.D., The Potential for Alcohol Fuels from Waste Biomass Resources: A Prospectus for North Carolina.
Unpublished Manuscript (1979).

Experience Summary
April 1992 to date, Consultant

2003-date, Provide a range of technical and analytic support services for selected clients, including AgriClean,
Bartow Ethanol, BioPower Technologies, BioRock Gas Exploration, Neighborhood Power, Deere & Company,
Dyer Partnership, DSM Environmental on behalf of the NY City Economic Development Corporation, Shaw Envi-
ronmental & Infrastructure, Huron County Economic Development Corporation, MaxYield Cooperative, RW Beck,
the South Dakota Farmer’'s Union, South Dakota State University, The University of Tennessee on behalf of the
Natural Resource Conservation Service, and WeirFoulds. Specific duties included business case and plan devel-
opment, scenario analysis for various financial strategies, trending analysis, capital investment analysis, and due
diligence. This was accomplished via quantitative analysis and analytical modeling, including cost/benefit analy-
sis, and budget and forecast development. In 2005, Mercy Corps and WinRock International volunteer assign-
ment in Fergana Valley, Uzbekistan exploring the potential for small-scale biogas systems to provide greenhouse
heating and fertilizer needs and a renewable gas supply to remote residents. In 2005, received the President’s
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Volunteer Service Award by the President’'s Council on Service and Civic Participation. Since 2000, served on
the Editorial Board of BioCycle, a journal of composting and recycling.

2001-2002

Project Director of U.S. Department of Energy (USDOE) Cooperative Agreement Phase 11l activities for PRIME
Technologies. In addition to providing technical and analytic support services, was responsible for total contract
management of $7.5 million in federal and private matching funds. The PRIME complex is a “closed-loop” system
that produces beef or milk, fuel ethanol, methane, and biochemical fertilizers. 1993-2001, under subcontract to
the National Renewable Energy Laboratory, provided support to the Regional Biomass Energy Program (RBEP)
funded by the USDOE. Among other duties, provided technical and economic expertise in the area of biogas re-
covery from waste biomass resources, and participate in the development and implementation of a national cli-
mate change prevention program. Developed format for assessing and summarizing RBEP’s energy, environ-
mental, and economic impact performance metrics, as well as its strategic planning requirements. Developed
model for submitting annual operating plans and budgets that uniformly summarized RBEP financial and technical
data. Produced review reports of RBEP and state-funded activities in areas such as economic impacts and alter-
native liquid fuels. Reviewed and categorized RBEP resource assessment and information system needs, and
evaluated the potential for Geographic Information Systems to meet RBEP and user needs.

2000, Power Supply Coordinator for all Earth Day activities on the National Mall, the world’s most diverse and
concentrated micro-utility demonstration of alternative generation and renewable energy technologies (wind, pro-
pane & natural gas microturbines, photovoltaics, and reciprocating engines running on biodiesel (B20) blends and
neat (B100) biodiesel). Duties included estimating electricity supply and demand distribution requirements,
equipment and fuel supply procurement, on-site logistics and scheduling, public relations and customer service,
and permitting negotiations with local and federal officials.

1995-97, Leader of the International Energy Agency Bioenergy Task XIV Activity on the Anaerobic Digestion of
Municipal Solid Waste. Responsible for managing the conduct of seven countries participating in the Activity and
all coordination and administrative actions, including preparing work programs, progress reports, scientific reports
and financial reports. Also produced pre-feasibility studies for installing biogas facilities to process municipal solid
waste in Quito, Ecuador and animal manures and other organic residues in Adams County, PA.

NOVEMBER 2006 TO JUNE 2007, WREGIS ADMINISTRATOR, WESTERN ELECTRICITY COORDINATING
COUNCIL, SALT LAKE CITY, UTAH

The Western Renewable Energy Generation Information System (WREGIS) enables tracking of Renewable En-
ergy Certificates (RECs) throughout the Western Interconnection. The WREGIS Administrator is responsible for
all administration, budgeting, oversight, and coordination between numerous entities including: industry partici-
pants, state/provincial and voluntary programs. The WREGIS Administrator develops and implements necessary
procedures and guidelines to accomplish the WREGIS goals and strategic objectives.

OCTOBER 2005 TO OCTOBER 2006, EMERGING TECHNOLOGIES ANALYST, SOUTH DAKOTA PUBLIC UTILITIES
COMMISSION, PIERRE, SOUTH DAKOTA

Investigated technical issues related to emerging technologies and served as a technical resource to the three-
member elected commission, executive director and staff as to developments in cutting edge technologies in the
utility industries. Developed a working knowledge of utility business practices and technologies that included, but
was hot limited to, renewable energies, power delivery systems, power generation, telecommunications, and wire-
less applications. Drafted technical summaries and presentations, interpreted federal and state statutes and ad-
ministrative rules, and dissected new utility technologies for potential public policy implications. Served as lead
staff for PURPA-related issues, the Midwest Renewable Energy Tracking System and energy efficiency efforts.

JUNE 1992 TO MARCH 1993, NRBP DIRECTOR, COALITION OF NORTHEASTERN GOVERNORS POLICY
RESEARCH CENTER, WASHINGTON, D. C.

The Northeast Regional Biomass Program (NRBP) director had lead responsibility for managing the activities of
eleven states participating in a cooperative renewable energy development program funded by the USDOE. Pre-
pared Annual Operating Plans, grant requests, and project and budget justification. Prepared and managed tech-
nical subcontracts and state grants. Monitored program activities of participating states. Maintained program fi-
nancial integrity and provided the USDOE with required technical and financial reports. Staffed program steering
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committee. Represented the NRBP with USDOE, other federal agencies, and other programs affecting north-
eastern interests in energy, environment, and economic development.

OCTOBER 1987 TO MAY 1992, COMMERCIAL/AGRICULTURAL PROGRAM MANAGER, ENERGY DIVISION,
DEPARTMENT OF COMMERCE, RALEIGH, NORTH CAROLINA

Identified and implemented cost-effective demonstration and technology transfer projects to promote specific en-
ergy resources. Provided technical and economic expertise related to energy efficiency and renewable energy
resources. Developed related subject material, planned and marketed projects to target audiences. Coordinated
all Division policy and projects related to renewable energy, with total project responsibility for more than $2.0 mil-
lion. Served as staff to the Research and Development Committee of the NC Energy Policy Council, and as a
member of seven other committees or boards. Project examples include ambient temperature anaerobic diges-
tion, aquaculture, commercial lighting, desiccant dehumidification, farm machinery management, NC Solar Cen-
ter, post-harvest management of fruit & vegetables, and the use of clean transportation fuels in state-owned vehi-
cles. Two demonstration projects received a National Award for Energy Innovation from the USDOE.

JULY 1985 TO SEPTEMBER 1987, ENERGY ADMINISTRATOR, ENERGY AND ENVIRONMENT DIVISION, OFFICE
OF THE GOVERNOR, COLUMBIA, SOUTH CAROLINA

Conducted advanced research and evaluation of the economic aspects of SCLIs energy and energy-related is-
sues. Administered the state’s petroleum violation escrow accounts, worth roughly $35 million. Served as the
Governor’s liaison with federal, state and local agencies, and private organizations involved in energy matters.
Compiled, evaluated, and produced special studies and proposals for energy policy action by the Governor. Pro-
vided constituency service and responded on behalf of the Governor to citizens and organizations on energy-
related concerns.

SEPTEMBER 1980 TO JULY 1985, PRINCIPAL, RESOURCE DEVELOPMENT ASSOCIATES, COLUMBIA, SOUTH
CAROLINA

Developed a number of analytical models showing the links between energy and its economic and environmental
impacts. Prepared several economic and technical feasibility analyses of energy efficiency and renewable energy
production facilities for funding solicitation. Served on the SC State Energy Policy Planning Analysis panel.
JANUARY 1979 TO AUGUST 1980, CONTRACT EMPLOYEE
Worked under temporary subcontract for a number of organizations, including:

* ACT-79 FAIR AND CONFERENCE, worked on various renewable energy displays used during the fair;

» CITIZEN'S ENERGY PROJECT, researched and developed draft USDOE documents on photovoltaic technol-
ogy for publication, and for public review and comment.

* ENERGY RESEARCH INSTITUTE, researched portions of a feasibility assessment for fuel ethanol production
from carbohydrates within the state of South Carolina;

« NORTH CAROLINA ENERGY DIVISION, duties were program support, state and regional coordination, state
energy agency support, planning and institutional assessment, and information collection;

* ORANGE-CHATHAM COMMUNITY ACTION AGENCY, provided a method for prioritizing available efficiency
and renewable energy technology programs for low-income dwellings;

* VISTA, helped develop a cost-effective program in efficiency and renewable energy applications for low-income
dwellings, grantsmanship, and farm-scale ethanol production.
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