Bonneville Power Administration

FY 2001 Innovative Project Proposal Review

PART 2 of 2. Narrative

Title
:
Evaluate the use of anaerobic digestion to produce nutrient supplements for trout and salmon 

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

The Fish Power Project (FPP) is a proposal to develop an innovative project that will produce the following highly desirable outcome:

· Direct benefits to fish and wildlife by producing a nutrient supplement for fish while simultaneously improving the habitat for both fish and wildlife.

Additional benefits will be achieved by managing dairy farm manure currently considered a source of significant environmental impact to produce nutrient supplements for the fish, organic fertilizer for the crops, and renewable energy.  All of this will be accomplished in an economical manner while reducing greenhouse gas emissions.

Duke Engineering and Services (DE&S) has recently developed the SUSTAINABLE ENERGY INTEGRATION (SEI) model based on the Northwest environment and economy.  SEI is a systematic and holistic design and problem solving process that incorporates design for the environment (DFE), streamlined environmental life cycle analysis (LCA), and root cause analysis (RCA) to identify economical, environmentally friendly solutions to existing problems that seem intractable. 

Completion of this project will facilitate the widespread adoption of this strategy for managing dairy wastes and could lead to acceptance throughout areas in the Northwest where dairy farms are concentrated.

Specific goals for the project include:

· Demonstrate the use of dairy farm manure to produce nutrients for at least one fish species 
· Build and operate a trailer mounted anaerobic digester for one year
· Demonstrate anaerobic digestion in at least two diverse dairy farming regions in the Northwest
· Demonstrate environmental benefits of organic fertilizer on four types of organic and conventional farms in different parts of the Northwest 
· Provide a process model to evaluate the environmental and economic benefits for dairy farm manure in the Northwest that can be modified for other substrates

b. Technical and/or scientific background
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Figure 3.  Biomass contributing to local non-point source pollution is collected to produce

beneficial products and electricity with biogas and natural gas.  The renewable energy share of

electricity can be increases by adding sustainable agriculture operations.

Imagine a future where the billion-dollar Northwest dairy industry is considered an environmental asset that is a key stakeholder in restoring fish habitat while becoming the largest producer of sustainable renewable energy for the region.  Furthermore, the incentive to effect this change will be the profit motive.  The history of the Fish Power Project is a complex story that starts with global warming and ends with restoring fish habitat in the Northwest.  What would be the positive impact on the fish habitat if the negative environmental impacts of food and power production were not only mitigated but also provided a positive environmental impact while increasing economic prosperity?   A simple and graphic visualization would be imagining all the animal manure from agriculture no longer in contact with our air and water, and processed into products used for improving air and water quality because raw manure is too valuable to waste.  One conclusion is that the Fish Power Project has the potential for a large improvement for the fish habitat while being driven by positive economic benefits.

To simplify this complex story five issues will be addressed in this proposal:

· The mature technologies used

· The scientific principles incorporated

· The scope of the issues

· Methods used to analyze the issues

· Action to move forward

Anaerobic digestion is a mature technology for treatment of high strength industrial waste.  The EPA/USDA AgStar Program (http://www.epa.gov/outreach/agstar/index.html) encourages the use of anaerobic digestion for renewable energy to mitigate the global warming impact from methane and nitrous oxide generated at confined animal feeding operations.  Unfortunately, when the value of electricity in the Northwest is used as an input to the economic model, anaerobic digestion does not look like a good economic choice.  The AgStar program also discusses other ‘environmental benefits.’ 

One anaerobic digester has been built in the Northwest at Craven’s Farm in Tillamook County, Oregon (http://www.energy.state.or.us/biomass/Digester/craven.htm).  A mass balance on this anaerobic digester provides an important lesson for those other ‘environmental benefits.’  Essentially 100% of the nutrients that entered the digester were converted to beneficial products that could be used for environmental enhancement.

When economical operation of anaerobic digestion is demonstrated as a source of nutrient and habitat improvement for fish and wild life, additional benefits such as renewable energy and organic fertilizer will be realized.
c. Rationale and significance to Regional Programs

Three of the human activities in the Northwest that have a significant environmental impact are the production of electricity, the dairy and agriculture industry, and the production of chemical fertilizer.  Each of these activities is a multibillion-dollar segment of the Northwest economy.  An example of the impacts of these activities can be found in the 2000 Washington State Water Quality Assessment Section 305(b) Report (http://www.ecy.wa.gov/pubs/0010058.pdf.):

Washington’s economy depends on a healthy environment. Fishing, forestry, agriculture, and mining are examples of resource based industries that depend upon the availability of natural resources to survive. These industries can also be a threat to water quality.

Data results indicate that 56 percent (census survey) and 54 percent (sample survey) of all river and stream lengths monitored are impaired for one or more of their beneficial uses as set by state water quality standards. The primary causes of these water quality problems are high temperature, Ph and fecal coliform bacteria. The greatest pollution sources for impairment to Washington State rivers and streams are agricultural activities and modification of stream habitat.

Of the 62 listed Water Resource Inventory Areas (WRIA) in the state, 47 have indicators (e.g., fecal coliform) that animal waste may be a factor.  The application of anaerobic digestion would appear to mitigate water quality issues as well as global warming, but what about air quality, habitat, limited resources and the many other environmental concerns.  How can we address those as well as for the entire Northwest Region? 

The Fish Power Project innovative use of mature technology will answer these questions to mitigate the environmental impact of human activities in the Northwest to provide a vision of sustainability for future choices.  Anaerobic digestion can provide reliable, distributed renewable energy that is independent of pipelines and major transmission lines anyplace where the energy from the sun produces biomass.  Only then can a responsible choice be made to curtail the use of energy choices affecting fish habitat without shifting the environmental impact elsewhere by mining and burning coal
d. Relationships to other projects 

In the 2000 Washington State Water Quality Assessment Section 305(b) Report, numerous programs to mitigate water quality issues are noted including Dairy Waste Management, Comprehensive Watershed Planning, and Salmon Protection.  However, no indication is apparent of a process to determine the best environmental choices and coordination with other environmental programs such as air quality.  A specific goal of the Fish Power Project is to provide that process.  The need for such a process is demonstrated by the fact that anaerobic digestion mitigates global warming, water quality, air quality, and resource use (e.g., natural gas and phosphate), but has not been promoted as a renewable energy source in the power sector or other programs in the Northwest.   

The Fish Power Project process will identify and evaluate innovative uses of organic fertilizer to benefit the fish habitat.  Anaerobic digestion can provide a reliable and distributed source of renewable (energy) fertilizer that is naturally blended with the desired ratio of nutrient.  Nature’s time release capsules of fertilizer are edible food for microscopic and higher order animals while reducing wind and soil erosion and mitigating the effects of chemical fertilizer.
e. Proposal objectives, tasks and methods

Objectives
 

The objective of the Fish Power Project is to develop an innovative product that captures the imagination and provides a symbol for Northwest sustainability with abundant power and fish.

Duke Engineering and Services (DE&S) has recently developed the SUSTAINABLE ENERGY INTEGRATION (SEI) model based on the Northwest environment and economy.  SEI is a systematic and holistic design and problem solving process that incorporates design for the environment (DFE), streamlined environmental life cycle analysis (LCA), and root cause analysis (RCA) to identify economical, environmentally friendly solutions to existing problems that seem intractable.  SEI first identifies the best environmental choice based on local/regional conditions and community values, then develops a process model that is economical.  

Highlights of this model that are relevant to the Fish Power Project are presented below.

Concerns with global warming, nuclear waste, and limited resources for fossil fuels has resulted in significant research into the best choices for electric power generation called full energy chain analysis.  Since the decay of animal manure produces methane and nitrous oxide, powerful greenhouse gases; the EPA has identified anaerobic digestion as a renewable energy source to reduce global warming.  

When a streamlined LCA is developed based on our local environment and then compared to previous international analysis, a clear choice is apparent when considering alternatives for generating electricity to mitigate global warming concerns. 
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The use of cross cutting technologies is a key concept for achieving sustainability as seen with dairy farm manure when compared to the full energy chain emissions (cradle to grave) of other energy sources (adapted from IAEA).  A negative value in this graph indicates a positive environmental impact. 
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Global warming is only one of many environmental impacts that must be considered. When SUSTAINABLE ENERGY INTEGRATION is applied on a local watershed basis using LCA as part of a systematic and holistic process, several important categories of improvement are identified for reducing environmental impact of the dairy industry.  This is a win-win-win scenario for the environment.

Regional impacts for the Northwest that may not be in a particular watershed include phosphate mining and processing in Idaho and ammonia production from methane and electricity along the Columbia River.  Rather than green power, a more important consideration should be the production of green renewable energy fertilizers.  

The purpose of Root Cause Analysis (RCA) is to identify the root cause of a problem and corrective action to prevent the problem from reoccurring.  In this case, the problem is that anaerobic digestion has not been widely adopted as renewable energy technology.  At the risk of over simplifying the problem, the root cause is that manure is considered a waste and not a resource. The specific goal of the Fish Power Project is to produce high value fish nutrients and thus change the perception that organic fertilizer as just another form of manure.

The specific method of the Fish Power Project is to process manure and use the organic fertilizer to demonstrate the innovative applications that have the most beneficial environmental impacts.  The value of energy produced is addressed by established analysis. The focus of this project would be to increase the value of the nutrients.  The value of compost as a commodity would be a natural result of demonstrating the application of organic fertilizers in a manner that reduces ground water contamination from chemical fertilizer, and surface water contamination from wind and water erosion.  

Ammonia fertilizer pellets were used to boost algae in Keogh River on Vancouver Island.  Salmon and trout are responding so well that researchers believe that this could set off a revolution in fisheries management.  But what is the impact of the chemical fertilizer production and could a natural form of nutrient have better results.  
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The proposed nutrient processing facility will operate in the thermophilic range. In this process, bacteria that thrive in an oxygen-free environment at approximately 130° F will convert biomass material into valuable components. It should be clearly understood that the organic fertilizer products created are not a euphemism for manure.  By design, nature’s time release capsule for soil building are grown with the goal of increasing crop production while lowering the amount of chemical fertilizer and pesticides needed.  An anaerobic digester converts the pathogen laden manure and urine substrate into pathogen free organic slurry that is highly beneficial to our semi-arid soils. Anaerobic fermentation is a complex process that involves the activity of three different bacterial communities simplified below.

In the soil, the beneficial bacteria cells are the essential component of food for other microorganisms.  This project will demonstrate that the products of anaerobic digestion, shown here as compost, are also suitable to support life in aquatic systems.


Nature’s Time Release Capsule 


Tasks and Methods
 

To achieve the long-term goal of sustainable renewable energy production that support abundant fish habitat, five objectives are identified.

1. Build and operate a trailer mounted anaerobic digester for one year

2. Demonstrate anaerobic digestion in at least two diverse dairy farming regions in the Northwest

3. Demonstrate environmental benefits of organic fertilizer on four types of organic and conventional farms in different parts of the Northwest

4. Demonstrate the use of nutrients produced from dairy farm manure for at least one fish species

5. Provide a process model to evaluate the environmental and economic benefits for dairy farm manure in the Northwest that can be modified for other substrates
OBJECTIVE 1.

A trailer mounted anaerobic digester that operates in the thermophilic range (approximately 130°) will be built and operated for one year.  This will be used to demonstrate the anaerobic digestion process in both a controlled setting (e.g., Applied Process Engineering Laboratory, http://www.apel.org/) and at dairy farm in diverse climates for rain fall (e.g., east and west of the Cascade Mountains)
a) Build anaerobic digester 

b) Operate

c) Weekly samples

OBJECTIVE 2

Demonstrate anaerobic digestion in at least two diverse dairy farming regions in the Northwest will provide an opportunity for dairy farm farmers in different regions to observe anaerobic digester operation with manure from a typical dairy farm in the area.

a) Identify dairy farmers to host anaerobic digester

b) Move anaerobic digester to farm and operate

c) Schedule tours for other local dairy farmers and growers 

OBJECTIVE 3.

The goal is to demonstrate environmental benefits of organic fertilizer on four types of organic and conventional farms in different parts of the Northwest and to identify crops within a short distance of the dairy farms to promote the rapid expansion of anaerobic digestion in different regions.  

a) Research crops grown in areas close to dairy farm clusters

b) Contact growers and develop test plan

c) Provide storage for organic fertilizer until needed for crop application

d) Conduct demonstration

OBJECTIVE 4.

Demonstrate the use of nutrients produced from dairy farm manure for at least one fish species.

a) Research delivery form for organic fertilizer for aquatic habitat

b) Perform limited scale (within capacity of anaerobic digester) trial

OBJECTIVE 5.

Provide a process model to evaluate the environmental and economic benefits for dairy farm manure in the Northwest that can be modified for other substrates.

a) Research local environments for dairy farm regions to identify significant factors for input into the LCA portion of the SEI model.

b) Perform initial inventory and impact analysis

c) Collect data from Objectives 1-4

d) Perform improvement analysis

e) Conduct interviews with dairy farmers, growers, and other stakeholders for input into RCA portion of model

f) Draft model

f. Facilities and equipment

The equipment needed includes a trailer mounted anaerobic digester and four small storage tanks less than 500 gallons each.
g. References

Beckett, A. 2000. 2000 Washington State Water Quality Assessment Section 305(b) Report.  Olympia, Washington: Washington State Department of Ecology (http://www.ecy.wa.gov/pubs/0010058.pdf ) 

EPA/USDA AgStar Program (http://www.epa.gov/outreach/agstar/index.html)

White, J. G. and Van Horn, C. 1998. Anaerobic Digester At Craven Farms: A Case Study. Salem, Oregon: Oregon Office of Energy (http://www.energy.state.or.us/biomass/Digester/craven.htm).
Section 4. Key personnel

Leland (Kit) Powell, System Engineer,  Mr. Powell has over 25 years experience in power plant startup, operation, maintenance and design including many diverse assignments.  He has expanded the use of analytical tools such as root cause analysis (RCA), risk and safety analyses skills used to ensure environmental and regulatory compliance inside the power plant fence to encompass the entire community.   He has developed Sustainable Energy Integration concepts where renewable energy is used as part of a process to create environmental assets from environmental problems.  He incorporates a systematic and holistic design process including design for the environment (DFE) and streamlined environmental life cycle analysis (LCA) methods to first identify the best environmental choice based on local and regional conditions and community values; and then make it economical.  He has achieved subject matter expert status through experience and training in numerous power plant systems, anaerobic processing of biomass, development and marketing of organic fertilizer, and emerging technologies for the use of biomass energy including synthetic diesel fuel, liquefied natural gas, and single cell protein.  Mr. Powell has used a watershed approach to develop and review proposals, grant applications, and feasibility studies for the use of biomass from forest residues, dairy farms, and feedlots utilizing aerobic and anaerobic digestion, gasification, and emerging technologies.

EDUCATION

· Washington State University, Richland, WA, 1995 to 1998 (completed course work for MS Civil/Environmental Engineering)

· BSME, Purdue University, West Lafayette, IN, 1975

· Environmental Auditing, UC Davis Extension, 1990-1992

· Numerous short technical, leadership, safety, and management courses including Anaerobic Treatment of High Strength Agricultural and Industrial Waste, Aerobic Composting Workshops, 

PROFESSIONAL EXPERIENCE

10/96 - Present  DUKE ENGINEERING AND SERVICES, RICHLAND WASHINGTON 

SYSTEM ENGINEER: Develop and evaluate biomass renewable energy projects to provide holistic environmental solutions utilizing Life Cycle Analysis (LCA) and Industrial Ecology principles. Perform economic analysis to make profitable the best environmental choice based on local and regional conditions and community values. 
1993 - 1994
WASHINGTON PUBLIC POWER SUPPLY SYSTEM
OPERATING EVENT ANALYSIS & RESOLUTIONS, PRINCIPAL ENGINEER: Responsible for performing event investiga​tions or Root Cause Analysis (RCA) on WNP-2 problems to establish cause and corrective actions.  Provides formal and informal Root Cause Methodology to applicable WNP-2 organiza​tions and individuals.  Provide counsel and act as a corporate resource for answering questions on Root Cause Analysis.
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Estimates

		

		Capital Cost

		Direct Materials and Equipment						Unit Cost		Total Cost

		- 0		Feedstock Lock Hopper Tank				$   12,500		$   - 0

				Concrete Digester/Slurry/Storage Structure:						$   - 0

		1				Slurry Prep/Storage Tank		$   220,000		$   220,000

		2				Anaerobic Digester Tank  (130 F Digester)		$   500,000		$   1,000,000

		1				Liquid Storage Tank		$   125,000		$   125,000

		2				Insulation for 2 Tanks		$   40,000		$   80,000

		1				Digester Heating Element/Heat Exchangers/Boiler		$   75,000		$   75,000

		2				Tank Discharge Valves		$   4,000		$   8,000

		2				Intake Valves		$   2,000		$   4,000

		2				Bypass Valves		$   2,000		$   4,000

		1		Chemical Addition Package				$   10,000		$   10,000

		- 0		Conveyor systems				$   50,000		$   - 0

		1		Inclined mesh solids/liquid separator				$   30,000		$   30,000

		1		Compost Storage and bagging building				$   50,000		$   50,000

		- 0		Compost Bagging Machine				$   35,000		$   - 0

		1		Slurry Transfer Pump				$   15,000		$   15,000

		1		Liquid Transfer Pump from Separator				$   10,000		$   10,000

		1		Liquid Transfer Pump from Liquid Storage Tank				$   10,000		$   10,000

		1		Mechanical Equipment/Valves				$   60,000		$   60,000

		- 0		Gas Compressor				$   50,000		$   - 0

		- 0		Compressed Gas Storage Tank				$   100,000		$   - 0

		- 0		Gas Separations				$   800,000		$   - 0

		1		Gas Flare				$   50,000		$   50,000

		- 0		Odor Control System				$   50,000		$   - 0

		1		Electrical Equipment				$   35,000		$   35,000

		0		Engine-generators & switchyard -2 MWe				$   1,325,000		$   - 0

		0		Additional electrical capacity per MWe				$   500,000		$   - 0

		1		Control & Instrumentation				$   100,000		$   100,000

		- 0		Land Cost (10 acres)				$   10,000		$   - 0

		- 0		Office/Staffing Facility				$   175,000		$   - 0

				Site Preparation						$   - 0

		1				Surveying		$   7,500		$   7,500

		1				Grading & Storm Drainage		$   15,000		$   15,000

		1				Field Office/Trailer		$   15,000		$   15,000

		1				Temporary Construction Power		$   7,500		$   7,500

		- 0				Fencing		$   12,500		$   - 0

		- 0				Landscaping		$   7,500		$   - 0

		- 0				Yard Lighting		$   5,000		$   - 0

				Engineering/Support/Startup/Consulting						$   - 0

		1				Project Management		$   250,000		$   250,000

		1				Feasibility Study		$   15,000		$   15,000

		1				Design Concept		$   65,000		$   65,000

		1				Feedstock Plan and Mix Designs		$   15,000		$   15,000

		1				Detailed Design and Engineering		$   225,000		$   225,000

		1				Procurement		$   50,000		$   50,000

		1				Consulting		$   100,000		$   100,000

		1				Field Support		$   25,000		$   25,000

		1				Startup Support		$   150,000		$   150,000

				Construction Contracts						$   - 0

						Civil				$   - 0

		1				Earthwork		$   30,000		$   30,000

		1				Foundation		$   25,000		$   25,000

		1				Structural		$   45,000		$   45,000

		1				Asphalt		$   45,000		$   45,000

						Mechanical				$   - 0

		1				Pipe Erection		$   50,000		$   50,000

		1				Pumps and Motors		$   25,000		$   25,000

		1				Material Handling Equipment		$   15,000		$   15,000

						Electrical				$   - 0

		1				Power		$   60,000		$   60,000

		1				Instrumentation and Controls		$   45,000		$   45,000

		1				Testing and Startup		$   60,000		$   60,000

				Facilities						$   - 0

		1				Water Services to Facility		$   15,000		$   15,000

		1				Electrical Service to Facility		$   10,000		$   10,000

		1				Sewerage Service to Facility		$   6,500		$   6,500

		1				Fire Protection Equipment		$   7,500		$   7,500

		1		Mix Design/Substrate test tank				$   55,000		$   55,000

		- 0								$   - 0

		2				Piping from adjacent farms		$   50,000		$   100,000

		- 0				Trucks		$   160,000		$   - 0

								Subtotal =		$   3,420,000

						Increase for additional capacity		0%		$   - 0

						Construction Contingencies (15%)		15%		$   513,000

						Grant Available				$   - 0

								Total Construction Cost =		$   3,933,000

								Interest rate

						Finance Charge (1.5 yrs)		7.50%		442,462.50

								Total Cost =		$   4,375,463

		Annual Income

		Qty.				Material		Unit Price		Total Value

		10,000				Tipping Fee		$   60.00		$   600,000

		30,000				Compost		$   25.00		$   750,000

		100,000				Bio-Gas		$   4.00		$   400,000

		- 0				Methane		$   1.00		$   - 0

		72,500				Carbon Dioxide Emission Credits		$   10.00		$   725,000

		- 0				Electric Sales		$   0.035		$   - 0

		418,000				Liquid Fertilizer		$   0.14		$   58,520

		- 0				Single Cell Protein				$   - 0

								TOTAL		$   2,533,520

		Annual Operating Costs

				Transportation

						Transportation Contract				$   - 0

						Fuel				$   - 0

								Transportation Total =		$   - 0

				Materials Handling Equipment

		- 0				Front-End Loader		$   18,000

		- 0				Bobcat Loader		$   12,000

		- 0				Pick-up Truck		$   4,000

		- 0				Chipper/Shredder		$   - 0

						Sub-Total - Leased Equipment				$   - 0

		2		Vehicles - $0.35/mi @ 10,000 mi/yr				$   3,500		$   7,000

								Equipment Cost Total =		$   7,000

		1		Operating Labor				$   30,000		$   30,000

		- 0		Administrative Clerk				$   35,000		$   - 0

		- 0		Plant Manager				$   100,000		$   - 0

		- 0		Maketing Sales				$   60,000		$   - 0

								Labor Cost =		$   30,000

				Facilities

		- 0		O&M Electric Generation				$   0.010		$   - 0

				O&M Materials & Supplies						$   15,000

				Consumables						$   10,000

				Utilities (Phone, Electric, Water, etc)						$   30,000

				Administration and Consulting						$   150,000

				Insurance						$   10,000

								Misc. Cost Total =		$   215,000

				Debt Service				7.50%		$   429,199

								Total Operating Cost =		$   681,199
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IRR Calculation

		Base Case

				Produce: Compost, Bio-Gas & Liquid Fertilizer

						Tipping Fees ($/Head) =		$   60.00				Head:		10,000

						Compost Value ($/ton) =		$   25.00				Increase Capital Cost:		0%

						Sale of Bio-Gas =		$   400,000.00

						Sale of CO2 Emission Credits =		$   725,000.00

						Sale of Electricity =		$   - 0

						Interest (%/yr) =		7.50%

						Grant =		$   - 0

						Compost Esclation Factor		1.03

								YEAR

		Revenue				Annual		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

				Tipping Fee		$   600,000		$   200,000		$   412,000		$   636,540		$   655,636		$   675,305		$   695,564		$   716,431		$   737,924		$   760,062		$   782,864		$   806,350		$   830,540		$   855,457		$   881,120		$   907,554		$   934,780		$   962,824		$   991,709		$   1,021,460		$   1,052,104

				Compost		$   750,000		$   250,000		515,000		$   795,675		819,545		844,132		869,456		895,539		922,405		950,078		978,580		1,007,937		1,038,175		1,069,321		1,101,400		1,134,442		1,168,476		1,203,530		1,239,636		1,276,825		1,315,130

				Bio-Gas		$   400,000		$   133,333		$   274,667		$   424,360		$   437,091		$   450,204		$   463,710		$   477,621		$   491,950		$   506,708		$   521,909		$   537,567		$   553,694		$   570,304		$   587,413		$   605,036		$   623,187		$   641,883		$   661,139		$   680,973		$   701,402

				CO2 Credits		$   725,000		$   241,667		$   497,833		$   769,153		$   792,227		$   815,994		$   840,474		$   865,688		$   891,659		$   918,408		$   945,961		$   974,339		$   1,003,570		$   1,033,677		$   1,064,687		$   1,096,628		$   1,129,526		$   1,163,412		$   1,198,315		$   1,234,264		$   1,271,292

				Electricity		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Liquid Fertilizer		$   58,520		$   19,507		$   40,184		$   62,084		$   63,946		$   65,865		$   67,841		$   69,876		$   71,972		$   74,131		$   76,355		$   78,646		$   81,005		$   83,436		$   85,939		$   88,517		$   91,172		$   93,907		$   96,725		$   99,626		$   102,615

				Single Cell Prot.		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Total Revenue		$   2,533,520		$   844,507		$   1,739,684		$   2,687,811		$   2,768,446		$   2,851,499		$   2,937,044		$   3,025,155		$   3,115,910		$   3,209,387		$   3,305,669		$   3,404,839		$   3,506,984		$   3,612,194		$   3,720,560		$   3,832,176		$   3,947,142		$   4,065,556		$   4,187,523		$   4,313,148		$   4,442,543

		Expenses

				Transportation		$   - 0		- 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Equipment		$   7,000		$   7,000		$   7,210		$   7,426		$   7,649		$   7,879		$   8,115		$   8,358		$   8,609		$   8,867		$   9,133		$   9,407		$   9,690		$   9,980		$   10,280		$   10,588		$   10,906		$   11,233		$   11,570		$   11,917		$   12,275

				Labor		$   30,000		$   30,000		$   30,900		$   31,827		$   32,782		$   33,765		$   34,778		$   35,822		$   36,896		$   38,003		$   39,143		$   40,317		$   41,527		$   42,773		$   44,056		$   45,378		$   46,739		$   48,141		$   49,585		$   51,073		$   52,605

				Misc		$   215,000		$   215,000		$   221,450		$   228,094		$   234,936		$   241,984		$   249,244		$   256,721		$   264,423		$   272,356		$   280,526		$   288,942		$   297,610		$   306,539		$   315,735		$   325,207		$   334,963		$   345,012		$   355,362		$   366,023		$   377,004

				Total Expense		$   252,000		$   252,000		$   259,560		$   267,347		$   275,367		$   283,628		$   292,137		$   300,901		$   309,928		$   319,226		$   328,803		$   338,667		$   348,827		$   359,292		$   370,070		$   381,173		$   392,608		$   404,386		$   416,518		$   429,013		$   441,884

						Present Value

				Gross Earnings		$   (4,375,463)		$   592,507		$   1,480,124		$   2,420,465		$   2,493,079		$   2,567,871		$   2,644,907		$   2,724,254		$   2,805,982		$   2,890,161		$   2,976,866		$   3,066,172		$   3,158,157		$   3,252,902		$   3,350,489		$   3,451,004		$   3,554,534		$   3,661,170		$   3,771,005		$   3,884,135		$   4,000,659

								$   4,375,463		$   4,274,423		$   4,165,807		$   4,049,043		$   3,923,523		$   3,788,588		$   3,643,534		$   3,487,600		$   3,319,971		$   3,139,771		$   2,946,055		$   2,737,810		$   2,513,947		$   2,273,294		$   2,014,593		$   1,736,489		$   1,437,527		$   1,116,142		$   770,654		$   399,255

				Interest				$   328,160		$   320,582		$   312,435		$   303,678		$   294,264		$   284,144		$   273,265		$   261,570		$   248,998		$   235,483		$   220,954		$   205,336		$   188,546		$   170,497		$   151,094		$   130,237		$   107,814		$   83,711		$   57,799		$   29,944

				Principal				$   101,039		$   108,617		$   116,763		$   125,520		$   134,934		$   145,055		$   155,934		$   167,629		$   180,201		$   193,716		$   208,245		$   223,863		$   240,653		$   258,702		$   278,104		$   298,962		$   321,384		$   345,488		$   371,400		$   399,255

				Debt Service		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199

				Net after interest		$   (4,375,463)		$   491,468		$   1,371,507		$   2,303,701		$   2,367,558		$   2,432,936		$   2,499,852		$   2,568,321		$   2,638,353		$   2,709,960		$   2,783,150		$   2,857,927		$   2,934,294		$   3,012,249		$   3,091,787		$   3,172,899		$   3,255,572		$   3,339,786		$   3,425,517		$   3,512,735		$   3,601,405

				EBIT		$   (4,375,463)		$   163,308		$   1,050,925		$   1,991,266		$   2,063,880		$   2,138,672		$   2,215,708		$   2,295,055		$   2,376,783		$   2,460,963		$   2,547,667		$   2,636,973		$   2,728,959		$   2,823,703		$   2,921,290		$   3,021,805		$   3,125,335		$   3,231,971		$   3,341,806		$   3,454,936		$   3,571,460

				Depreciation				$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650

				Taxable Income				$   67,697		$   962,892		$   1,911,379		$   1,992,750		$   2,076,957		$   2,164,113		$   2,254,339		$   2,347,762		$   2,444,513		$   2,544,733		$   2,648,568		$   2,756,172		$   2,867,706		$   2,983,342		$   3,103,259		$   3,227,647		$   3,356,705		$   3,490,644		$   3,629,686		$   3,774,065

				Taxes		34%		23,017		327,383		649,869		677,535		706,165		735,798		766,475		798,239		831,135		865,209		900,513		937,098		975,020		1,014,336		1,055,108		1,097,400		1,141,280		1,186,819		1,234,093		1,283,182

				Distribution %		Distribution
Baseline

				50%		$   500,000

				Net before Distribution		$   (4,375,463)		140,291		723,542		1,341,397		1,386,345		1,432,507		1,479,910		1,528,580		1,578,544		1,629,828		1,682,458		1,736,460		1,791,860		1,848,683		1,906,954		1,966,697		2,027,935		2,090,691		2,154,987		2,220,843		2,288,278

				Net		$   (4,375,463)		$   140,291		$   723,542		$   1,341,397		$   1,386,345		$   1,432,507		$   1,479,910		$   1,528,580		$   1,578,544		$   1,629,828		$   1,682,458		$   1,736,460		$   1,791,860		$   1,848,683		$   1,906,954		$   1,966,697		$   2,027,935		$   2,090,691		$   2,154,987		$   2,220,843		$   2,288,278

						Escalation Factor:		1		1.030		1.061		1.093		1.126		1.159		1.194		1.230		1.267		1.305		1.344		1.384		1.426		1.469		1.513		1.558		1.605		1.653		1.702		1.754

						Cash Receipts (PV)		140,291		702,468		1,264,395		1,268,702		1,272,764		1,276,583		1,280,162		1,283,501		1,286,601		1,289,464		1,292,090		1,294,478		1,296,629		1,298,543		1,300,218		1,301,654		1,302,850		1,303,803		1,304,511		1,304,973

						Net Cost to farmer/cow (PV)		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00

								Gross IRR =		40.87%

								EBIT IRR =		33.68%

								Net Before Distribution IRR =		25.11%

								Net  IRR =		25.11%

		Assumptions:

		1		Revenue @ 33% 1st year

		2		Revenue @ 66% 2nd year

		3		Revenue @ 100% all remaining years

		4		Transportation Cost 33% 1st year

		5		Transportation Cost 66% 2nd year

		6		Transportation Cost 100% all remaining years

		7		Inflation = 3%
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Estimates

		

		Capital Cost

		Direct Materials and Equipment						Unit Cost		Total Cost

		- 0		Feedstock Lock Hopper Tank				$   12,500		$   - 0

				Concrete Digester/Slurry/Storage Structure:						$   - 0

		1				Slurry Prep/Storage Tank		$   220,000		$   220,000

		2				Anaerobic Digester Tank  (130 F Digester)		$   500,000		$   1,000,000

		1				Liquid Storage Tank		$   125,000		$   125,000

		2				Insulation for 2 Tanks		$   40,000		$   80,000

		1				Digester Heating Element/Heat Exchangers/Boiler		$   75,000		$   75,000

		2				Tank Discharge Valves		$   4,000		$   8,000

		2				Intake Valves		$   2,000		$   4,000

		2				Bypass Valves		$   2,000		$   4,000

		1		Chemical Addition Package				$   10,000		$   10,000

		- 0		Conveyor systems				$   50,000		$   - 0

		1		Inclined mesh solids/liquid separator				$   30,000		$   30,000

		1		Compost Storage and bagging building				$   50,000		$   50,000

		- 0		Compost Bagging Machine				$   35,000		$   - 0

		1		Slurry Transfer Pump				$   15,000		$   15,000

		1		Liquid Transfer Pump from Separator				$   10,000		$   10,000

		1		Liquid Transfer Pump from Liquid Storage Tank				$   10,000		$   10,000

		1		Mechanical Equipment/Valves				$   60,000		$   60,000

		- 0		Gas Compressor				$   50,000		$   - 0

		- 0		Compressed Gas Storage Tank				$   100,000		$   - 0

		- 0		Gas Separations				$   800,000		$   - 0

		1		Gas Flare				$   50,000		$   50,000

		- 0		Odor Control System				$   50,000		$   - 0

		1		Electrical Equipment				$   35,000		$   35,000

		0		Engine-generators & switchyard -2 MWe				$   1,325,000		$   - 0

		0		Additional electrical capacity per MWe				$   500,000		$   - 0

		1		Control & Instrumentation				$   100,000		$   100,000

		- 0		Land Cost (10 acres)				$   10,000		$   - 0

		- 0		Office/Staffing Facility				$   175,000		$   - 0

				Site Preparation						$   - 0

		1				Surveying		$   7,500		$   7,500

		1				Grading & Storm Drainage		$   15,000		$   15,000

		1				Field Office/Trailer		$   15,000		$   15,000

		1				Temporary Construction Power		$   7,500		$   7,500

		- 0				Fencing		$   12,500		$   - 0

		- 0				Landscaping		$   7,500		$   - 0

		- 0				Yard Lighting		$   5,000		$   - 0

				Engineering/Support/Startup/Consulting						$   - 0

		1				Project Management		$   250,000		$   250,000

		1				Feasibility Study		$   15,000		$   15,000

		1				Design Concept		$   65,000		$   65,000

		1				Feedstock Plan and Mix Designs		$   15,000		$   15,000

		1				Detailed Design and Engineering		$   225,000		$   225,000

		1				Procurement		$   50,000		$   50,000

		1				Consulting		$   100,000		$   100,000

		1				Field Support		$   25,000		$   25,000

		1				Startup Support		$   150,000		$   150,000

				Construction Contracts						$   - 0

						Civil				$   - 0

		1				Earthwork		$   30,000		$   30,000

		1				Foundation		$   25,000		$   25,000

		1				Structural		$   45,000		$   45,000

		1				Asphalt		$   45,000		$   45,000

						Mechanical				$   - 0

		1				Pipe Erection		$   50,000		$   50,000

		1				Pumps and Motors		$   25,000		$   25,000

		1				Material Handling Equipment		$   15,000		$   15,000

						Electrical				$   - 0

		1				Power		$   60,000		$   60,000

		1				Instrumentation and Controls		$   45,000		$   45,000

		1				Testing and Startup		$   60,000		$   60,000

				Facilities						$   - 0

		1				Water Services to Facility		$   15,000		$   15,000

		1				Electrical Service to Facility		$   10,000		$   10,000

		1				Sewerage Service to Facility		$   6,500		$   6,500

		1				Fire Protection Equipment		$   7,500		$   7,500

		1		Mix Design/Substrate test tank				$   55,000		$   55,000

		- 0								$   - 0

		2				Piping from adjacent farms		$   50,000		$   100,000

		- 0				Trucks		$   160,000		$   - 0

								Subtotal =		$   3,420,000

						Increase for additional capacity		0%		$   - 0

						Construction Contingencies (15%)		15%		$   513,000

						Grant Available				$   - 0

								Total Construction Cost =		$   3,933,000

								Interest rate

						Finance Charge (1.5 yrs)		7.50%		442,462.50

								Total Cost =		$   4,375,463

		Annual Income

		Qty.				Material		Unit Price		Total Value

		10,000				Tipping Fee		$   60.00		$   600,000

		30,000				Compost		$   25.00		$   750,000

		100,000				Bio-Gas		$   4.00		$   400,000

		- 0				Methane		$   1.00		$   - 0

		72,500				Carbon Dioxide Emission Credits		$   10.00		$   725,000

		- 0				Electric Sales		$   0.035		$   - 0

		418,000				Liquid Fertilizer		$   0.14		$   58,520

		- 0				Single Cell Protein				$   - 0

								TOTAL		$   2,533,520

		Annual Operating Costs

				Transportation

						Transportation Contract				$   - 0

						Fuel				$   - 0

								Transportation Total =		$   - 0

				Materials Handling Equipment

		- 0				Front-End Loader		$   18,000

		- 0				Bobcat Loader		$   12,000

		- 0				Pick-up Truck		$   4,000

		- 0				Chipper/Shredder		$   - 0

						Sub-Total - Leased Equipment				$   - 0

		2		Vehicles - $0.35/mi @ 10,000 mi/yr				$   3,500		$   7,000

								Equipment Cost Total =		$   7,000

		1		Operating Labor				$   30,000		$   30,000

		- 0		Administrative Clerk				$   35,000		$   - 0

		- 0		Plant Manager				$   100,000		$   - 0

		- 0		Maketing Sales				$   60,000		$   - 0

								Labor Cost =		$   30,000

				Facilities

		- 0		O&M Electric Generation				$   0.010		$   - 0

				O&M Materials & Supplies						$   15,000

				Consumables						$   10,000

				Utilities (Phone, Electric, Water, etc)						$   30,000

				Administration and Consulting						$   150,000

				Insurance						$   10,000

								Misc. Cost Total =		$   215,000

				Debt Service				7.50%		$   429,199

								Total Operating Cost =		$   681,199
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IRR Calculation

		Base Case

				Produce: Compost, Bio-Gas & Liquid Fertilizer

						Tipping Fees ($/Head) =		$   60.00				Head:		10,000

						Compost Value ($/ton) =		$   25.00				Increase Capital Cost:		0%

						Sale of Bio-Gas =		$   400,000.00

						Sale of CO2 Emission Credits =		$   725,000.00

						Sale of Electricity =		$   - 0

						Interest (%/yr) =		7.50%

						Grant =		$   - 0

						Compost Esclation Factor		1.03

								YEAR

		Revenue				Annual		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

				Tipping Fee		$   600,000		$   200,000		$   412,000		$   636,540		$   655,636		$   675,305		$   695,564		$   716,431		$   737,924		$   760,062		$   782,864		$   806,350		$   830,540		$   855,457		$   881,120		$   907,554		$   934,780		$   962,824		$   991,709		$   1,021,460		$   1,052,104

				Compost		$   750,000		$   250,000		515,000		$   795,675		819,545		844,132		869,456		895,539		922,405		950,078		978,580		1,007,937		1,038,175		1,069,321		1,101,400		1,134,442		1,168,476		1,203,530		1,239,636		1,276,825		1,315,130

				Bio-Gas		$   400,000		$   133,333		$   274,667		$   424,360		$   437,091		$   450,204		$   463,710		$   477,621		$   491,950		$   506,708		$   521,909		$   537,567		$   553,694		$   570,304		$   587,413		$   605,036		$   623,187		$   641,883		$   661,139		$   680,973		$   701,402

				CO2 Credits		$   725,000		$   241,667		$   497,833		$   769,153		$   792,227		$   815,994		$   840,474		$   865,688		$   891,659		$   918,408		$   945,961		$   974,339		$   1,003,570		$   1,033,677		$   1,064,687		$   1,096,628		$   1,129,526		$   1,163,412		$   1,198,315		$   1,234,264		$   1,271,292

				Electricity		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Liquid Fertilizer		$   58,520		$   19,507		$   40,184		$   62,084		$   63,946		$   65,865		$   67,841		$   69,876		$   71,972		$   74,131		$   76,355		$   78,646		$   81,005		$   83,436		$   85,939		$   88,517		$   91,172		$   93,907		$   96,725		$   99,626		$   102,615

				Single Cell Prot.		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Total Revenue		$   2,533,520		$   844,507		$   1,739,684		$   2,687,811		$   2,768,446		$   2,851,499		$   2,937,044		$   3,025,155		$   3,115,910		$   3,209,387		$   3,305,669		$   3,404,839		$   3,506,984		$   3,612,194		$   3,720,560		$   3,832,176		$   3,947,142		$   4,065,556		$   4,187,523		$   4,313,148		$   4,442,543

		Expenses

				Transportation		$   - 0		- 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0		$   - 0

				Equipment		$   7,000		$   7,000		$   7,210		$   7,426		$   7,649		$   7,879		$   8,115		$   8,358		$   8,609		$   8,867		$   9,133		$   9,407		$   9,690		$   9,980		$   10,280		$   10,588		$   10,906		$   11,233		$   11,570		$   11,917		$   12,275

				Labor		$   30,000		$   30,000		$   30,900		$   31,827		$   32,782		$   33,765		$   34,778		$   35,822		$   36,896		$   38,003		$   39,143		$   40,317		$   41,527		$   42,773		$   44,056		$   45,378		$   46,739		$   48,141		$   49,585		$   51,073		$   52,605

				Misc		$   215,000		$   215,000		$   221,450		$   228,094		$   234,936		$   241,984		$   249,244		$   256,721		$   264,423		$   272,356		$   280,526		$   288,942		$   297,610		$   306,539		$   315,735		$   325,207		$   334,963		$   345,012		$   355,362		$   366,023		$   377,004

				Total Expense		$   252,000		$   252,000		$   259,560		$   267,347		$   275,367		$   283,628		$   292,137		$   300,901		$   309,928		$   319,226		$   328,803		$   338,667		$   348,827		$   359,292		$   370,070		$   381,173		$   392,608		$   404,386		$   416,518		$   429,013		$   441,884

						Present Value

				Gross Earnings		$   (4,375,463)		$   592,507		$   1,480,124		$   2,420,465		$   2,493,079		$   2,567,871		$   2,644,907		$   2,724,254		$   2,805,982		$   2,890,161		$   2,976,866		$   3,066,172		$   3,158,157		$   3,252,902		$   3,350,489		$   3,451,004		$   3,554,534		$   3,661,170		$   3,771,005		$   3,884,135		$   4,000,659

								$   4,375,463		$   4,274,423		$   4,165,807		$   4,049,043		$   3,923,523		$   3,788,588		$   3,643,534		$   3,487,600		$   3,319,971		$   3,139,771		$   2,946,055		$   2,737,810		$   2,513,947		$   2,273,294		$   2,014,593		$   1,736,489		$   1,437,527		$   1,116,142		$   770,654		$   399,255

				Interest				$   328,160		$   320,582		$   312,435		$   303,678		$   294,264		$   284,144		$   273,265		$   261,570		$   248,998		$   235,483		$   220,954		$   205,336		$   188,546		$   170,497		$   151,094		$   130,237		$   107,814		$   83,711		$   57,799		$   29,944

				Principal				$   101,039		$   108,617		$   116,763		$   125,520		$   134,934		$   145,055		$   155,934		$   167,629		$   180,201		$   193,716		$   208,245		$   223,863		$   240,653		$   258,702		$   278,104		$   298,962		$   321,384		$   345,488		$   371,400		$   399,255

				Debt Service		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199		$   429,199

				Net after interest		$   (4,375,463)		$   491,468		$   1,371,507		$   2,303,701		$   2,367,558		$   2,432,936		$   2,499,852		$   2,568,321		$   2,638,353		$   2,709,960		$   2,783,150		$   2,857,927		$   2,934,294		$   3,012,249		$   3,091,787		$   3,172,899		$   3,255,572		$   3,339,786		$   3,425,517		$   3,512,735		$   3,601,405

				EBIT		$   (4,375,463)		$   163,308		$   1,050,925		$   1,991,266		$   2,063,880		$   2,138,672		$   2,215,708		$   2,295,055		$   2,376,783		$   2,460,963		$   2,547,667		$   2,636,973		$   2,728,959		$   2,823,703		$   2,921,290		$   3,021,805		$   3,125,335		$   3,231,971		$   3,341,806		$   3,454,936		$   3,571,460

				Depreciation				$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650		$   196,650

				Taxable Income				$   67,697		$   962,892		$   1,911,379		$   1,992,750		$   2,076,957		$   2,164,113		$   2,254,339		$   2,347,762		$   2,444,513		$   2,544,733		$   2,648,568		$   2,756,172		$   2,867,706		$   2,983,342		$   3,103,259		$   3,227,647		$   3,356,705		$   3,490,644		$   3,629,686		$   3,774,065

				Taxes		34%		23,017		327,383		649,869		677,535		706,165		735,798		766,475		798,239		831,135		865,209		900,513		937,098		975,020		1,014,336		1,055,108		1,097,400		1,141,280		1,186,819		1,234,093		1,283,182

				Distribution %		Distribution
Baseline

				50%		$   500,000

				Net before Distribution		$   (4,375,463)		140,291		723,542		1,341,397		1,386,345		1,432,507		1,479,910		1,528,580		1,578,544		1,629,828		1,682,458		1,736,460		1,791,860		1,848,683		1,906,954		1,966,697		2,027,935		2,090,691		2,154,987		2,220,843		2,288,278

				Net		$   (4,375,463)		$   140,291		$   723,542		$   1,341,397		$   1,386,345		$   1,432,507		$   1,479,910		$   1,528,580		$   1,578,544		$   1,629,828		$   1,682,458		$   1,736,460		$   1,791,860		$   1,848,683		$   1,906,954		$   1,966,697		$   2,027,935		$   2,090,691		$   2,154,987		$   2,220,843		$   2,288,278

						Escalation Factor:		1		1.030		1.061		1.093		1.126		1.159		1.194		1.230		1.267		1.305		1.344		1.384		1.426		1.469		1.513		1.558		1.605		1.653		1.702		1.754

						Cash Receipts (PV)		140,291		702,468		1,264,395		1,268,702		1,272,764		1,276,583		1,280,162		1,283,501		1,286,601		1,289,464		1,292,090		1,294,478		1,296,629		1,298,543		1,300,218		1,301,654		1,302,850		1,303,803		1,304,511		1,304,973

						Net Cost to farmer/cow (PV)		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00		60.00

								Gross IRR =		40.87%

								EBIT IRR =		33.68%

								Net Before Distribution IRR =		25.11%

								Net  IRR =		25.11%

		Assumptions:

		1		Revenue @ 33% 1st year

		2		Revenue @ 66% 2nd year

		3		Revenue @ 100% all remaining years

		4		Transportation Cost 33% 1st year

		5		Transportation Cost 66% 2nd year

		6		Transportation Cost 100% all remaining years

		7		Inflation = 3%
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