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APEC BIOFUEL ECONOMIC ANALYSIS

1. Executive Summary

The Asia-Pacific Economic Cooperation (APEC) Energy Working Group’s Biofuels Task Force is
interested in developing a consensus message on biofuel economics and trade. A central focus for the
Task Force is to evaluate the potential of biofuels to cost-effectively displace the use of petroleum-
based fuels in transport. The objective of this study is to analyze and compare the cost of production
of various biofuels against the petroleum-based fuels they displace, factoring out the impact of
subsidies wherever possible. The study expands and updates an analysis of biofuel economics that
was presented by the Biofuels Task Force to the 8th Energy Ministers Meeting (EMM-8) in 2007.

This report incorporates assumptions from the 2007 analysis, with some deviations, and provides a
means of comparison for standardised biofuel production scenarios by feedstock and country of origin.
Figure 1 shows the summary of results for the standardised biofuel case modelling, with production
costs broken down into subsections and co-product credits subtracted to produce a net production cost
for each individual feedstock on a per liter basis. The greater co-product credits for ethanol compared
to biodiesel reflect the fact that the ethanol processes produce more co-products, and these co-

products generally have a higher value compared to crude glycerin.

Figure 1 - Biofuels Production Cost Comparison Summary
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Additional detailed operating costs and production costs for each individual case study are given in
sections 3 through 8. While these production costs represent a standard case to be used for comparison
with petroleum based fuels, different factors such as plant and site specific synergies, economy of
scale, and market availability for co-products can all have a large impact on overall production cost

and hence commercial viability of a specific biorefinery.

Comparisons with calculated production costs for equivalent petroleum products are shown
graphically in each of the sections 3-8 (Figures 10, 12, 14, 16, 18, 20). Visual comparison of the
production costs indicates that a standardised biodiesel refinery using feedstocks of soy oil (U.S.), and
crude palm oil (Malaysia) generally appear to have production costs historically above those of their
corresponding petroleum products (Ultra Low Sulphur Diesel and Singapore Gasoil). These products
may find it more difficult to compete without ongoing subsidies or government schemes that act to
mandate a volumetric biofuel component in transport fuels. Reduced feedstock and capital costs
anticipated for biodiesel utilising crude jatropha oil feedstock increase its competitiveness with

petroleum products.

U.S. corn ethanol production costs for a standardised plant have been competitive with U.S. gasoline
production costs at times over the 5 year period. Brazilian ethanol with attached co-generation
facilities has been shown to consistently result in a production cost lower than its corresponding
petroleum product, although this depends significantly upon net production costs due to an electricity
co-product credit. Without this credit, the production cost would be on the order of US$0.46 per liter,
but with the credit, costs are as low as US$0.18 per liter. A trend analysis of the difference in
production costs also indicates that the production cost advantage for Brazilian sugar cane ethanol

against gasoline production costs could increase in the future.

A modern cellulosic ethanol biorefinery, with capital costs and ethanol yields along the lines
anticipated for commercial plants using the best available technologies, would historically have been
cost competitive with petroleum at certain periods within the last five years. However, variability in
cellulosic feedstock price over time cannot be estimated due to the lack of market information for
such feedstocks at present. More importantly, the technologies that provide appropriate ethanol yields

from cellulosic material by way of enzymatic hydrolysis have yet to be proven on a commercial scale.

It is important to note the wide variability in production costs for biofuels based on the location of a
plant, along with periodic market conditions that impact feedstock and utility costs. Plant-specific
synergies (one of the main drivers for the development of a competitive project) will also greatly
impact production costs. Development of a standardised production cost for a specific biofuel
feedstock and economy does not take any of these factors into account, resulting in estimated costs

that may be higher than those which can be realised in real-world projects.
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2. Methodology

2.1. Cost Components and Biofuels Evaluated

Biofuel costs are calculated in this study using a “cost of production” methodology. Direct or

transparent financial incentives and subsidies are eliminated from calculations to every extent possible.

From the 2007 Report of the APEC Biofuels Task Force Group on Biofuels Economics and Trade, the
calculated biofuel cost of production is equal to (1) the feedstock value over time plus (2) the

calculated conversion cost minus (3) the co-product value over time (if applicable).

Major project comparisons that are presented in the report relate to the major biofuel producing APEC
economies with the extra inclusion of a case for ethanol from Brazil, as this economy has a significant
impact on both the U.S. and world biofuels markets. Table 1 shows the separate scenarios that are

modelled for each of the biofuel types in the selected economies.

Table 1 - Project Comparison Scenarios

Wholesale Petrol ‘ Wholesale Biofuels
U.S. gasoline <> | U.S. corn ethanol
U.S. gasoline <> | U.S. cellulosic ethanol
U.S. diesel <> | U.S. soy biodiesel
U.S. gasoline &> | Brazil ethanol
Singapore diesel &> | Indonesia / Malaysia palm biodiesel
Singapore diesel &> | Indonesia / Malaysia jatropha biodiesel

2.2. Biofuel Feedstock Production and Pricing

The most important variable to be considered when calculating biofuel production costs is the
delivered cost of feedstock from which biofuel is produced. Production costs are extremely sensitive
to biofuel feedstock costs, which in this report have been determined from feedstock commodity
prices. Plant conversion costs are calculated using BBI International's modelling software that
represents projects tailored to each specific biofuel feedstock. Local variables from each economy for
labor rates, tax rates, and historical feedstock commodity prices from 2005-2009 have been gathered

for each type of feedstock - with source data indicated in parentheses:
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e U.S. Corn (USDA Economic Research Service)

e Brazilian Sugar (Brazilian Sugar Cane Industry Association)

e U.S. Soy oil (TNS Fats and Qils)

o Malaysian/Indonesian palm oil (TNS / Malaysian Palm Qil Board)
e Malaysian/Indonesian jatropha oil (*Calculated*)

o U.S. Biomass (*Calculated*)

While a five-year average has been used to calculate the standardised biofuel production costs (Figure
1), these historical data have also been used for a time series comparison between petroleum
production costs and biofuel production costs over the last five years by breaking down the biofuel

production costs into fixed cost and feedstock components.

BBI has estimated and analyzed the expected market value of cellulosic feedstock and crude jatropha
oil feedstock as there are currently no established markets for these feedstocks. This methodology is
further discussed in Section 3.2. BBI’s biofuel production models have been used to evaluate a large
number of potential projects based on a vast range of variables; these analyses demonstrate that
feedstock costs and biofuel pricing have the greatest impact on commercial viability. The biofuel sales
price becomes a non-factor when modelling each case presented in this report, as only production

costs are considered in this study, rather than return on investment.

2.3. Energy Equivalency Factors

“Energy Equivalency Factors” were used in the 2007 Report of the APEC Biofuels Task Force Task
Group on Biofuel Economics and Trade in an attempt to compare the biofuel to its corresponding
petroleum-based fuel. In the Task Group report, the wholesale cost of conventional petroleum-based
fuels was assumed to have two main components: (1) crude oil input and (2) refinery margins. The
wholesale costs of conventional gasoline and diesel fuel were then converted to equivalent costs of

ethanol and biodiesel by adjusting for the different energy densities of the fuels.

The 2007 report study took the approach that since biofuels do not have the same energy content as
petroleum-based fuels, energy equivalency factors could be calculated solely on the energy content of
the fuels at the lower heating value (LHV). The present study, however, uses volumetric conversion to
determine equivalent biofuel costs rather than energy equivalency. The logic is that ethanol and

biodiesel are largely used as a blending component, and are priced on that basis.
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2.4. Biofuel Capital Costs

Capital costs for each type of biofuel plant are calculated using costing data obtained from leading
technology providers in the biofuels industry. These costs are then scaled to match the production
output required for each standardised biofuels plant. Locally specific variables such as land price,

utility costs and labor rates are also adjusted to be consistent with each APEC economy.

EPC (Engineering Procurement and Construction) contracts from ethanol technology providers are
used to provide a price estimate that can be used to calculate the feasibility of the project. While this
estimate can still vary by plus or minus 30 percent, it is sufficient to calculate biofuel production costs
as they are much less sensitive to changes in capital cost than to changes in other variables such as

feedstock prices.

Typical EPC Contract Components for ethanol plants include:

. Engineering

. Milling / Crushing Components (Sugarcane)

. Cooking Tanks (Grain Ethanol)

. Fermentation Tanks

. Distillation & Evaporation Columns and Piping

. Dehydration (Molecular Sieve Technology)

. Centrifuges

. Drying Systems (for Distillers Grains) (Grain Ethanol)
. Boilers

. Thermal Oxidizers

. Ethanol Storage & Loadout

. Cooling Towers

. Wastewater Treatment/Digesters

. Makeup Water Treatment and Storage

. Electrical/Instrumentation/DCS (Distributed Control System)
. Plant Air

. Miscellaneous Plant Systems and Equipment

. Mobilization, Start-up, Overhead & Profit
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Site development costs can include:
* Inventories
»  Start-up Costs
»  Administration Building and Furnishings
* Rolling Stock and Shop Equipment
* Organizational and Interim Costs
» Capitalised Fees and Interest

*  Working Capital

Analogous costs would be incurred for biodiesel plants, with adjustments according to the type of

process equipment.

Typically, technology providers will also include a contingency to cover any items that may come in
over budget. Based on past project estimates for each individual feedstock, a contingency component
of 3 to 5 percent has been added to each of the capital costs for ethanol plants, as outlined in Tables

2-4. Additional costing information from each of the financial models can be found in Appendix A.

2.4.1. Corn Ethanol

Table 2 - Corn Ethanol Capital Cost Breakdown (189 MLY Plant)

Financing Cost $3,000,000
Total Operating Cost $1,630,000
Total Land and Site Development & Office Building $5,610,000
Total Plant Construction (EPC Contract) $65,000,000
Total Working Capital, Inventory, Parts, Other $9,485,000
Total Railroad & Rolling Stock $1,950,000
Total Fire Protection/Water Supply $2,050,000
Contingency $2,661,000
Total Uses $91,386,000

2.4.2. Sugarcane Ethanol

Table 3 - Brazilian Sugarcane Ethanol Capital Cost Breakdown (108 MLY Plant)

Total Land, Site Development & Office Building $9,860,000
Total Plant Construction (EPC Contract) & Operating Costs $55,057,000
Total Working Capital, Inventory, Parts, Other $3,486,000
Total Railroad & Rolling Stock $1,450,000
Total Start-up Costs $704,000
Contingency $3,415,000
Total Uses $73,972,000
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2.4.3. Cellulosic Ethanol

Table 4 - Cellulosic Ethanol Capital Cost Breakdown (76 MLY plant)

Financing Cost

$2,613,000
Total Operating Cost $1,434,000
Total Land and Site Development & Office Building $2,365,000
Total Plant Construction (EPC Contract) $121,125,000
Total Working Capital, Inventory, Parts, Other $6,934,000
Total Railroad & Rolling Stock $2,083,000
Total Fire Protection/Water Supply $1,310,000
Total Start-up Costs $1,350,000
Contingency $5,100,000
Total Uses $144,314,000

2.4.4. Biodiesel

Table 5 shows the capital cost breakdown for each of the three biodiesel cases examined in this report.
Extra infrastructure is needed to treat palm oil based biodiesel due to the high levels of FFA's (Free
Fatty Acids) in the feedstock. Jatropha plant capital costs have been scaled across the board to account
for the reduced capacity assumed in the standard plant assumptions (Section 2.6).

Table 5 - Biodiesel Capital Cost Breakdown

Soy Oil 113 MLY Palm 106 MLY Jatropha 106 MLY
Site Development Costs $5,478,000 $5,478,000 $5,220,000
Bulk Liquid Storage $2,536,000 $2,536,000 $2,417,000
Receiving/Loadout Building $3,547,000 $3,547,000 $3,380,000
High FFA Feedstock Prep SO $14,193,000 SO
Biodiesel $5,817,000 $5,817,000 S$5,543,000
Refinery $2,614,000 $2,614,000 $2,491,000
Biodiesel / Refinery Piping $1,910,000 $1,910,000 $1,820,000
Utility Building $844,000 $844,000 $804,000
Utilities $4,575,000 $4,575,000 $4,359,000
Rail Spur (Unit car loop) $1,399,000 $1,399,000 $1,333,000
Office $280,000 $280,000 $267,000
Electrical $10,974,000 $10,974,000 $10,457,000
Equipment Rental $1,928,000 $1,928,000 $1,837,000
Start-up & Training $1,607,000 $1,607,000 $1,531,000
Other Permitting $914,000 $914,000 $871,000
Environmental Permitting $398,000 $398,000 $379,000
Consumables $1,776,000 $1,776,000 $1,692,000
Construction Management $2,664,000 $2,664,000 $2,538,000
Engineering $5,771,000 $5,771,000 $5,499,000
Contingency $2,664,000 $2,664,000 $2,538,000
Project Performance Bond $810,000 $957,000 $771,000
TOTAL CONSTRUCTION $58,505,000 $72,845,000 $55,746,000
Development Costs $15,010,000 $14,095,000 $13,961,000
TOTAL USE OF FUNDS $73,516,000 $86,941,000 $69,708,000
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2.5. Financing and Depreciation Schedules

Depreciation is calculated according to the expected useful life of each key unit or system in the plant,
including ancillary equipment and start-up expenditures. Table 6 outlines the schedules that are used
in this project. Both straight line (SLN) and double-declining balance (DDB) methods are used, based
upon industry convention and Generally Accepted Accounting Principles (GAAP).

Table 6 - Plant Depreciation Schedule

Depreciation Schedules Calculation Useful Life
Method (Years)
Process Equipment SLN 15
Process Buildings DDB 30
Vehicles DDB 5
Office Building DDB 30
Office Equipment DDB 5
Start-up Costs DDB 20
Annual Capital Expenditures SLN 10

The financial model used to calculate production costs takes into account a number of assumptions for
financing each standardised biofuel case, as shown in Table 7. Common equity and debt at a fixed
interest rate are used to calculate interest payments over the project lifetime once common equity has
been exhausted. The model can then be used to calculate a potential return on investment for the
project. Equity investment is provided in full in the first month of construction, and is distributed to
cover various construction costs throughout the construction period.

Table 7 - Standardised Financing Parameters

Senior Debt Principal 60%
Interest Rate 9%
Lender Fees (% of Principal) 1%
Amortisation Period 10 Years
Common Equity Investment 40%
Investment Interest 3%

The financial model used to calculate production costs takes into account a number of assumptions for
financing each standardized biofuel case, as shown in Table 7. Common equity and debt at a fixed
interest rate are used to calculate interest payments of the project lifetime. We assume a nominal
interest rate of 9 percent on debt and a nominal return on equity of 3 percent. We further assume

financing composed of 60 percent debt and 40 percent equity. With these assumptions, the weighted
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cost of capital works out to 6.6 percent per annum. In a sensitivity case, the interest rate on debt is
reduced to 5 percent, reducing the weighted cost of capital to 4.2 percent per annum.

The financial analysis further assumes an amortization period of 10 years for capital. This allows for
the possibility that capital assets may become technologically obsolescent — and hence replaced by
other capital assets — prior to their actual physical exhaustion. For example, buildings last 30 years
and process equipment 15 years, but are paid off in the model in just 10 years — which tends to
increase the capital cost component per annum and per litre of biofuel produced. The analysis may
thus yield conservative results, in that biofuels would tend to be more competitive with fossil-fuelled
alternatives than the model estimates if the useful lifetime of biorefineries approaches their physical

lifetime.

The cost of capital actually has but a small effect on the overall production cost per liter, which is
mainly influenced by the feedstock costs. Sensitivity analyses showed that reducing the amortization
period of debt by three years would INCREASE the average production cost of biofuel by only 1.6
cents per liter. When the interest rate on debt is reduced from 9 to 5 percent (so the weighted cost of
capital declines from 6.6 percent to 4.2 percent per annum), the production cost declines by just 1 to 3

cents per liter.

Each of the standardised biofuel cases uses the same underlying financial assumptions - the report
does not take into account variations in securing equity or debt that might occur in different APEC
economies. Analysis once again shows that the production costs calculated are largely independent of
the financing arrangements, and instead are highly sensitive to the feedstock costs, overall capital
costs and in some cases potential co-product benefits.
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2.6. Standard Biofuels Plant Assumptions

U.S. Dry-Mill Ethanol Plant

Scale: 189 million liters per year (50 million gallons per year)
Feedstock: corn

Location: lowa

Energy: Electricity @ 6.5¢/kWh

Natural Gas @ 0.75¢/MJ

Co-Products Credited: DDGS

U.S. Biodiesel Plant

Scale: 113 million liters per year (30 million gallons per year)
Feedstock: soy oil

Location: Illinois

Energy: Electricity @ 6.5¢/kWh

Natural Gas @ 0.75¢/MJ

Co-Products Credited: Glycerin

U.S. Cellulosic Ethanol Plant

Scale: 76 million liters per year (20 million gallons per year)
Feedstock: woody biomass

Location: lowa

Energy: Self-Produced (lignin CHP)

Co-Products Credited: Electricity

Brazilian Ethanol Plant

Scale: 108 million liters per year (28.5 million gallons per year)
Feedstock: Sugarcane

Location: Sao Paulo

Energy: Self-Produced (bagasse CHP)

Co-Products Credited: Electricity

Indonesian / Malaysian Biodiesel Plant

Scale: 106 million liters per year (28 million gallons per year) (100K tpy)
Feedstock: Palm / Jatropha oil

Location: Sabah, Malaysia

Energy: Electricity @ 6.5¢/kWh

Natural Gas @ 0.77¢/MJ

Co-Products Credited: Glycerin

Although economy of scale has a large impact on production costs at a biorefinery, a standard
benchmark that represents the average capacity for a plant in a specific economy used to compare

biofuels and petroleum based production costs.

Fuel conversion plant costs for second generation biofuels are determined using data developed by the

National Renewable Energy Laboratory (NREL) in the United States, as well as data and expertise

10
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accumulated by BBI for leading cellulosic ethanol projects. Utility prices are representative multi-year

average values in each jurisdiction.

2.7. Description of Economics Model Calculations

BBI’s proprietary biofuels financial model was used to determine biofuel production costs for the
various types of biofuels and APEC economies. The financial model incorporates material and energy
balances to establish yields of products and co-products, and links that information to cost/price
information to establish the economics of the process. Capital costs are established from known
installed costs, modified as appropriate for each co-product scenario. The financial model includes the
cost of all process inputs, the value of all products and co-products, utilities, debt servicing costs,
depreciation, maintenance, and all personnel costs associated with operation and management
(SG&A). The 10-year pro-forma income statement during plant operation was used as the basis for
the cost calculations, incorporating pre-startup administrative expenses. Expenses in each category,
including pre-startup expenses, were summed over a ten-year operating period and normalized
relative to the total amount of biofuel produced over the same period.

The financial model results are presented via tables in Sections 4 to 9 of this report. For each case, a
detailed table of production costs is presented representing the first full year of operation, and a
summary table is also presented, wherein results from the detailed table are averaged over ten years of
operation, and aggregated into a smaller set of operating cost categories. The detailed financial model
data and resulting financial proformas for each case are presented in Appendix B, showing data over
ten years of operation plus the pre-start (construction) year. The first two tables for each case contain
the plant operations data and price/cost information for each category (e.g., feedstock, natural gas,
electricity, etc.). The pro-forma income statement contains line items for each cost category; values on
the income statement are calculated from the operations data and price/cost information described
above.

The summary tables aggregate costs into the following categories:

Feedstock Total cost of feedstock over 10 years

Capital Cost / Interest Initial project investment plus interest costs over ten years of
operation

Chemicals / Enzymes Enzymes, yeast, and process chemicals

Co-product Credits Value of DDGS, glycerin, electricity or other co-products

Energy / Utility Natural gas, electricity, water, wastewater, denaturants

Operations / Maintenance Production labor, administrative labor, maintenance labor,
maintenance supplies, accounting and legal costs, office and
laboratory costs, travel and administrative expenses,
miscellaneous SG&A

11
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3. Feedstock Costs

3.1. Conventional Feedstock Costs

3.1.1. Corn Ethanol Feedstock Costs
Markets and mechanisms for corn ethanol feedstock pricing in the United States are well established
and documented. Figure 2 shows the historical delivered price trends of U.S. #2 yellow dent corn,

corresponding to a 5-year average feedstock cost of $147 per tonne.
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Figure 2 — Historical U.S. Corn Pricing - Chicago, lllinois

3.1.2. Soy Oil Biodiesel Feedstock Costs

The large amount of soybean production and usage for a variety of products in the United States has
seen soy oil grow to be the predominant feedstock for biodiesel production, even though the low oil
content of soybeans implies that they are not the most efficient crop in terms of biodiesel production
per hectare. Many factors have contributed to the use of soybean oil as the dominant biodiesel
feedstock in the United States, including wide availability, high levels of domestic production, and a

history of subsidies and grants based on vegetable oils.

Figure 3 shows the historical delivered pricing trends of crude soybean oil, corresponding to a five-

year average feedstock cost of $753 per tonne.

12
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Figure 3 - Historical U.S. Crude Soybean Qil Pricing - Decatur, lllinois

3.1.3. Sugarcane Ethanol

Sugar and ethanol are produced on an integrated basis; the production distribution is constantly
adjusted to maximise profit based on fluctuating world oil and sugar prices. In the 2007-08 Marketing
Year (MY), the production ratio was 45.5 percent sugar to 54.5 percent ethanol For MY 2008-09,
forecasts called for a ratio of 43.5 percent sugar to 56.5 percent ethanol. A continued trend toward

increased ethanol share is expected due to strong demand for ethanol in the Brazilian domestic market.

While historical sugar price data are readily available for South America, it is necessary to estimate
the delivered cane price per tonne as this dictates the overall production cost calculated from the
financial model. An estimate of cane pricing as a function of the export sugar price has been
calculated by using a data set of export sugar price plotted against the cane price in the Herbert region

(Australian sugarcane industry), due to lack of available cane pricing data for South American mills.

13
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Figure 4 — Australian Cane Pricing vs. World Raw Sugar Price

Historical sugar pricing (FOB Brazil) combined with the Australian cane pricing function results in an
estimated historical cane price (delivered) for a Brazilian ethanol plant. The price used to estimate
typical ethanol production costs, as shown in cost breakdown tables, was taken as a five year average

of the calculated historical cane price, US$24 per tonne.
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Figure 5 - Historical Calculated Brazilian Cane Price Based on Average Brazilian Sugar Price

3.1.4. Crude Palm Oil

The total area of oil palm planted in Malaysia increased by 4.5% in 2009, but crude palm oil
production declined by 1% to 17.6 million tonnes due to less than ideal growing conditions for the

season (Wahid, 2009). Figure 6 shows the historical crude palm oil price (including delivery costs),
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from which a 5-year average of $597 was calculated and used to produce the detailed biofuel

production cost tables.

Though crude palm oil prices have fallen dramatically from their 2008 records, the selling price of the
product still appears to be well above estimated palm oil production costs, indicating that a healthy
profit margin is being realised by palm oil producers. A drop in palm oil prices in the future will

therefore not have a large impact on the viability of palm oil production in Malaysia.
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Figure 6 - Historical calculated Malaysian Crude Palm Qil Price
3.2. Lignocellulosic Biomass Pricing

3.2.1. Cellulosic Biomass: Introduction

The next-generation feedstocks for biofuels, such as farm and forest residues, have been considered in
part from a sustainability standpoint, since they are not food products and the production process has
low life-cycle carbon dioxide emissions. Production and markets are generally undeveloped since

these next generation technologies have not yet been deployed at a commercial scale.

Since the markets for many of the next-generation biofuels are in their infancy, reliable price history
databases for these feedstocks do not exist. As the production volumes expand and supply and market
channels are developed, prices of these feedstocks will self-regulate. In the meantime, and for the
purposes of this report, prices for next-generation feedstocks have to be calculated theoretically. Costs

of cellulosic biomass, used for the production of ethanol, are analyzed in this section.
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Cellulosic biomass used in the production of ethanol encompasses a wide variety of plant types and
species. Farm residues, such as corn stover and wheat straw, and forest residues, such as
un-merchantable wood products produced by logging activities, make up the largest volume of
cellulosic biomass feedstock. Farm and forest residues are already produced in substantial volumes;
harvesting, collection, and transport are the major costs of cellulosic biomass production. If the
market price of the biomass exceeds the costs of production, market principles dictate that significant

volumes of these feedstocks will become available to cellulosic biofuel producers.

Several factors affect the delivered cost of cellulosic biomass. These include availability of biomass
within a given radius, cost to plant and harvest, and cost to transport. Where the market is currently
small or non-existent, the market price has to be estimated. With new and emerging biomass
feedstock markets, price will increase due to supply-demand economics as the market for them

increases. All of these factors are taken into account when estimating the market price.

3.2.2. Forest Residues: Woody Biomass

The term ‘woody biomass’ encompasses all feedstocks derived from harvested trees. It includes the
trunk and main stem of a tree, as well as the limbs and twigs usually left behind in timber harvesting
operations. Limbs, branches, and irregular or crooked stems (known as logging residues), secondary
mill by-products or residues, and, in certain isolated instances, harvested low-value tree species round
out the majority of woody biomass feedstocks. Availability is a function of the type of wood being

harvested, logging method (e.g., short wood vs. tree length) and harvest type (clear-cut or otherwise).

Logging and mill residues have been waste products, until recently. Harvesting methods, supply lines,
and markets are still under development. A vertically integrated company with direct access to
materials on the ground has the greatest chance of success in obtaining consistent supplies of residues
at reasonable rates. Chipped wood fills a truck with approximately 23 tons of green material, only half
of the fully loaded capacity of the truck. As a result, transportation costs of moving chipped material

to a central processing facility are high, and local processing is most cost-effective.

Data sets regarding logging residue harvest and shipping costs are very limited, as logging residues
and mill residues have until recently been under-utilized waste products. However, studies have been
conducted to test the various harvesting methods and produce initial estimates of cost. Table 8 shows
one such assessment conducted by the University of Minnesota’s Center for Integrated Natural
Resources & Agricultural Management (CINRAM). The report estimates that the total delivered cost
of logging residues is currently between US$26 and US$32 per (wet) ton. The study assumes that
harvest costs are allocated entirely to the merchantable wood, and are thus negligible for residues. The

major costs relate to forwarding, chipping, and mill transport. Forwarding covers removal and
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transport of the residue to the side of the logging road, while chipping covers costs for on-site
conversion of logs and branches into smaller chips (e.g., 5cm x 5cm, or as specified by the end user),

while mill transport covers costs to transport wood chips to the mill or biofuel production facility.

Other reports, including a study conducted for Minnesota’s Presque Isle Power Plant, have concluded
that a delivered price of ~$30/ton for feedstock could be expected. However, in the future as
harvesting methods, supply lines, and established markets are developed, the equipment and labor
costs are expected to go down, making logging residues a more attractive option. Note that logging
residues are only considered from the local and county-regional area; logistical problems preclude

harvesting and shipping of logging residues over long distances.

Table 8 - Estimated Harvest Costs for Logging Residues

Yield Yield Harvest Forwarding Chipping Mill Stumpage Price
Source (cord/acre)  (ton/acre) (S/ton) (S/ton) (S/ton) Transport (S/ton) (S/ton)
(Distribution %) (S/ton)
14
Selective cut - Hardwood,
75% - Hardwood
small area of clearcut
14% - Aspen
Aspen
11% - Balsam 11 0 12.3 5 9 0 26.3
Land cleari inl 2
n ring, main
and ciearing, mainty 84% - Hardwood
hardwood - -
16% - Pine/Fir 33 0 9.2 5 12 0 26.2
Shelterwood — Oak, Red 12
and White pine left; 40% - Hardwood
Hardwood, Aspen, Jack 41% - Aspen
pine cut 19% - Jack pine 8 0 14.8 5 12 0 31.8

(Source: “Economics of Biomass Harvest” CINRAM University of Minnesota)

3.2.3. Farm Residues: Corn Stover

Almost every APEC economy with significant agricultural production has large amounts of
lignocellulosic farm residues that could be applied to production of ethanol. A representative type of
farm residue is corn stover, which consists of the cobs, stalks, shuck and leaves from a corn plant left
over from the harvest of kernels. Corn stover is the most plentiful crop residue in the United States,
making it an attractive feedstock there. Corn stover is being tested as both an input for heat and power
applications as well as a feedstock for cellulosic ethanol. Corn stover could also potentially serve as a
feedstock for a range of bio-based products. The National Renewable Energy Laboratory (NREL)
conducted a life-cycle analysis of corn stover to ethanol and found an 80 percent reduction in
greenhouse gas emissions by utilizing E85 (85 percent ethanol, 15 percent gasoline) instead of

conventional gasoline.
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There are two methods of stover collection: large rectangular bales and large round bales. Both types
are baled in the field. A corn combine with its chopper off can be used to create rows of corn stover
that can be processed by hay baling equipment. It is also possible to collect stover in silage and bring
it to a facility for processing into bales, but this method is not likely to be the most economical. The
bales will either be moved to the field edge or moved directly to a storage facility. Bales can be
moved by tractor and bale wagons to the field edge for later collection and delivery to storage or a
processing facility. Alternatively, a high-speed tractor, such as the JCB 3185, and a bale wagon can
move the bales to storage location within a few miles of the field. Flatbed trucks have a capacity of 26
or 28 bales for square and round bales, respectively.

The expected harvest period is late October to mid-December with October being more advantageous
due to weather conditions. This short harvesting season will require storage solutions for year-round
use of corn stover. If the processing facility lacks the space to store a year’s worth of feedstock, it is
anticipated that distributed storage facilities will supply the facility. The size of a storage facility will
be entirely dependent on the requirements of the processing facility and the number of storage
facilities serving it. Oak Ridge National Laboratory (ORNL) assumes that 10 percent of corn stover is
lost to decomposition and handling in the storage facility. As with most biomass materials that are

bulky, it is advantageous to deliver corn stover to a facility within 50 miles (80 km) of the supply.

A recent University of Minnesota study, yet to be published, estimates the marginal cost for corn
stover is $54 to $65 per dry ton. lowa State University has developed a tool for pricing corn stover on
the basis of nutrient values being removed (lowa State University, 2009). Any processor using corn
stover as a feedstock is likely to obtain a supply contract from a cooperative or group of farmers that
covers the costs for baling, delivery, and farm profit. Corn stover suppliers can use this tool as a basis
for pricing to ensure that collection and sales is financially viable.

Jim Crawford of the University of Missouri estimated a cost of $40 per ton for a farmer to collect
stover. Additional fees payable to farmers must cover the costs of the nutrients removed from the land,
plus some built-in profit. In areas with ample nutrient availability, $10 per ton is an acceptable rate.
Where there are issues with phosphorus or potassium, the payment may be as high as $20 per ton. At

this level, the prices are comparable to those in the University of Minnesota study cited previously.

Shipping costs from a storage facility to a processing facility approximately 50 miles away are
estimated at $10 (ORNL cost estimate in 2002). If the storage facility is not owned by the processor, a
storage fee will likely be charged. For the purpose of this analysis, the delivered cost of corn stover is
conservatively estimated at $70 per ton, assuming $60 per ton for product ($40 for collection plus $20

for nutrient replacement) and $10 per ton for shipping.
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3.2.4. Dedicated Energy Crops: Switchgrass

While no crops are yet grown specifically as a biofuel or bioenergy feedstock, several species are
gaining interest as dedicated energy crops. Switchgrass is the most prominent of these, a native North
American perennial grass tolerant of poor soils that also requires minimal fertilizer input. It is an often
mentioned as a cellulosic feedstock for a host of alternative energy applications. As a dedicated
energy crop, its utilization does not compete as a food or feed source. It has high cellulose content,
which is desirable for ethanol production. There are two primary types of switchgrass: upland and
lowland. Upland switchgrass grows to heights up to 6 feet (180 cm) and is best suited for the United
States Midwest and semi-arid climates. The lowland variety grows up to 10 feet (3 meters) and is best

adapted for the southern U.S. and wetter areas with heavy soil.

Switchgrass does not reach its full yield until the third year of production; it will reach about one third
of its full yield in the first year, and two thirds in the second. According to the University of
Tennessee, commercial yields are expected in the range of 6 to 8 tons per acre (13.5 to 18.0 tonnes/Ha)
and may reach as high as 10 tons per acre (22 tonnes/Ha) (Garland, 2009). lowa State test plots
obtained yields ranging from 1 to 4 tons per acre (2.2 to 9.0 tonnes/Ha) (in Central lowa, one harvest
after frost) while Southern lowa test plots achieved yields of 2 to 6 tons per acre (4.5 to 13.5
tonnes/Ha) (lowa State University, 2009). The National Sustainable Agriculture Information Service
has discovered a direct correlation between yield and the latitude of origin of the switchgrass type.
Once established, switchgrass will continue to produce over 10 to 20 years. Greatest yields will be

achieved in moderately well-drained soils of average fertility.

The primary costs for producing switchgrass include establishment costs, re-seeding costs, and
production costs. Establishment costs consist of land preparation, seeds, herbicides/pesticides, and
fertilizers (variable depending on quality of soil). Harvesting will generally not occur in the first year
to allow for successful establishment. The primary establishment issues are weed competition and
seed dormancy. Field trials in Southern lowa experienced re-seeding percentages of 25 percent for
frost seeding and 50 percent for spring seeding. Re-seeding costs are inclusive of seeds, fertilizer, and
associated planting costs. After the crop has been established, harvest begins in year three.
Production costs include ongoing fertilizer, pesticide, and herbicide costs where necessary and

harvesting costs, which vary based on yield.
Table 9 estimates costs for various yields of switchgrass. It is expected that a farmer cooperative

would supply a plant and that a profit-pricing scheme would be established to determine the delivered

price of switchgrass to a cellulosic ethanol plant. Pricing is presented on a dry basis. There are
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significant economies of scale, with production costs declining from $89 per ton when 2 tons are
harvested per acre, to $74 per ton when 4 tons per acre are harvested, to $59 per ton with 6 tons per

acre.
Table 9 - Switchgrass Establishment and Production Costs

Annual Total Yearly

Prorated costs ($/acre)

Production Costs Production Costs

(tons/acre) Establishment Re-seeding S/acre S/acre $/ton
2 23 9 209 241 89
4 23 9 236 268 74
6 23 9 289 321 59

Assumptions: Cave in Rock variety; 25% re-seeding year after establishment; land costs of $75 per acre;
10-year stand life; 9% interest rate on operating expenses; seeds $4 per ton; nitrogen fertilizer applied at
100 pounds per acre; 0.83 pounds of phosphorus and 18.92 pounds of potassium per ton of switchgrass;
Phosphorus price = $0.27 per pound; Potassium price = $0.16 per pound.

(Source: lowa State University Extension, 2002)

3.2.5. Cellulosic Feedstock Blend

For the purposes of the production cost analysis, an aggregate price is calculated for lignocellulosic
biomass that is the average of the three primary biomass types: woody biomass, agricultural residues,
and dedicated energy crops. Each type is given equal weight in the pricing average. According to the
feedstock blends noted above, and the prices for various feedstock types presented in the previous
sections, the aggregate price of lignocellulosic biomass feedstock is calculated at roughly $72 per dry

ton. Table 10 and Figure 7 show the breakout of feedstock pricing per ton of feedstock.

Table 10 - Biomass Blend Feedstock Prices

$/ton As $/ton Dry
Received Basis

Feedstock Type

Agricultural Residues $60 $70
Energy Crops $71 $83
Woody Biomass $32 $64
Feedstock Blend $54 $72
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Figure 7 - Aggregate Feedstock Purchase Price

3.3. Jatropha Oil Pricing

Jatropha is quickly gaining recognition as a biodiesel feedstock. Jatropha curcas L., the predominant
species, is a non-food oilseed able to grow in a variety of tropical and sub-tropical areas, on arid or
otherwise marginal lands. Since jatropha can grow on poor land, its use as a biofuel feedstock should
not generally compete with production of human food or animal feed. Test plots in Southeast Asia are
already under cultivation, and the International Jatropha Organization predicts Asian economies will

have over 30 million acres in jatropha production by 2017.

At present, jatropha is not grown and sold in substantial quantities. Because crude jatropha oil (CJO)
is not a currently traded commaodity, pricing data are not available to BBI. A hypothetical pricing
structure has been generated, based on the similar commodities with established markets. Most non-
mineral oil commodities follow the benchmark set by the two major oilseeds, soybeans and oil palm.
As jatropha enters the market and stabilizes as a commaodity, it is assumed to follow the established
trends as well. Future CJO pricing may follow the closest similar pricing structure: that of crude palm
oil. With a production cost relationship to the existing benchmark commaodity, the value of CJO can

be estimated with a certain degree of confidence.
Jatropha production costs were analyzed by Indonesia’s Bogor Agricultural University, and compared

to oil palm production costs in a study by The Institute of Energy Economics, Japan (IEEJ). This

study found that jatropha production costs were much lower than oil palm production costs, primarily
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due to the reduced management requirements of jatropha ($250 per hectare versus $1,014 per hectare
for oil palm). However, due to the reduced yield of jatropha (5 tons per hectare versus 18 tons per
hectare for oil palm), the production cost of jatropha per ton of crude oil yield ($231.32) was

approximately 80 percent of the production costs of oil palm ($290.82 per ton of crude)(Siang, 2009).

Applying this set of production cost relationships, the price of CJO in the commodities market is
assumed to be 80% of the price of crude palm oil (CPO) going forward. Figure 8 depicts the five-year
pattern of historical CJO prices, as calculated from the Malaysian CPO price. The five-year average
price of CJO as calculated is $477 per tonne to produce the detailed production cost tables. In the
absence of a stable jatropha trading market, this correlation to crude palm oil is the best available data
to analyse. The above figures are the only point of reference available, and subsequently, the data are
subject to a significant degree of error. Supply and demand forces will affect CJO pricing in future
markets, especially considering the rapid expansion of jatropha cultivation efforts in Asia Pacific

economies.
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Figure 8 — 5-Year Crude Jatropha Oil Price, Malaysia (calculated)
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3.4. Impact of Feedstock Cost on Biofuel Production Economics

The cost of feedstock is the major factor influencing the production cost for biofuels. Table 11
illustrates the cost of feedstock per liter of biofuel produced, for the six types of feedstocks and two
types of biofuels considered in this study. The biodiesel yields vary slightly for the different

feedstocks due to small differences in the feedstock density.

Table 11 — Contribution of Feedstock to Biofuel Production Cost

Feedstock Feedstock

price, Yield, Cost per Litre

S/tonne  L/tonne (anyhydrous)
Corn 147 410 0.359
Sugarcane 24 77 0.313
Cellulosic Ethanol 60 325 0.183
Soy Biodiesel 753 1087 0.693
Palm Biodiesel 597 1116 0.535
Jatropha Biodiesel 477 1077 0.443
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4. U.S. Corn Ethanol Production Costs

4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

Model Inputs for Corn Ethanol Costs

Feedstock Cost Assumptions

As per the analysis in section 2.2, the corn price is determined from a 5-year average of the
Chicago, IL #2 yellow dent corn price, about US$147 per tonne at field moisture.

Grain procurement fees of US$0.03 per bushel are added to the feedstock cost.

A 1 percent sales commission applies for feedstock procurement.

No yield changes due to process improvements over the plant lifespan are assumed.

Capital Cost Assumptions

Fixed Asset Purchases are calculated at 0.33 percent of total plant owners’ costs applied per
annum over the 10-year operating period.

Organisational costs, construction insurance, inventories and contingencies are all included

within the capital costing estimates.

Plant Total Cost Assumptions

Annual Salaries are estimated from BBI International’s experience in modelling ethanol
projects, and scaled according to the local economy based on the U.S. Bureau of Statistics
labor rates

No annual inflation is considered over the 10-year period.

Co-Product Credits

Distiller’s Grains are sold in both wet and dry form from the plant, and while greater profits
can be realised from selling the wet distiller’s grains product, the standard plant model
assumes that only dried distiller’s grains will be produced and sold.

Pricing of Distiller’s Dried Grains and Solubles (DDGS) varies with the grain price, and is
often equivalent to parent grain price. This is used as a conservative estimate, as DDGS
contains greater protein and ME levels than the original feed corn feedstock.

DDGS moisture content is 10 percent.

A 4 percent sales commission applies to DDGS sales.

No carbon dioxide capture or sales take place.

No government incentives (tax credits or program payments) were included in the modelling.
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4.2. Production Costs of Corn Ethanol

Table 12 outlines BBI’s estimate of the production costs from a standard size corn ethanol plant
located in the United States. Costs are averaged over 10 years, which takes into account the

construction, commissioning and scale-up of production during the first year.

Table 12 - U.S. Corn Ethanol Production Costs over Ten Years

‘ S/Gallon\ $/Liter

Feedstock $1.44 $S0.38
Capital Cost / Interest $0.24 $0.06
Chemicals / Enzymes $0.07 $0.02
Co-product Credits -$0.47  -$0.13
Energy / Utility $0.36 $0.09
Operations / $0.11 $0.03
Maintenance

TOTAL $1.74 $0.46

Table 13 is an excerpt of the detailed operating expenses incurred in first year of full scale operation.

These data have to be averaged over 10 years to generate the values in Table 12.

Table 13 - U.S. Corn Ethanol Sample Operating Expenses

Ethanol Production Operating Expenses - Operating Year 1 $/Liter

Feedstocks $71,688,000 $0.378
Chemicals, Enzymes & Yeast $3,333,000 $0.018
Natural Gas $10,948,000 $0.058
Electricity $2,321,000 $0.013
Denaturants $4,286,000 $0.024
Makeup Water $262,000 $0.003
Effluent Treatment & Disposal $107,000 $0.000
Production Labor & Benefits $1,086,000 $0.005
Total Production Costs $94,032,000 $0.497
Maintenance Materials & Services $1,625,000 $0.008
Repairs & Maintenance, Wages & Benefits $335,000 $0.003
Property Taxes & Insurance $1,431,000 $0.008
Admin. Salaries, Wages & Benefits $642,000 $0.003
Office/Lab Supplies & Miscellaneous $416,000 $0.003
Total Administrative & Operating $4,449,000 $0.024

25



APEC BIOFUEL ECONOMIC ANALYSIS

Figure 9 shows the impact of each cost category on the overall production cost of ethanol. As the corn
ethanol process is quite developed, the capital costs and operational costs are low, with the feedstock

cost accounting for most of the ongoing operating expenses.

| Feedstock

# Capital Cost / Interest

# Chemicals / Enzymes
Energy / Utility

Operations / Maintenance

Figure 9 — U.S. Corn Ethanol Production Cost Breakdown

4.3. Cost Comparison of Corn Ethanol and Gasoline

Figure 10 compares the standard model corn ethanol biorefinery production cost to that of unleaded
gasoline. Due to the established technologies present in the corn ethanol industry, production costs for
ethanol are able to compete with those for gasoline. Feed corn prices are affected by crude oil prices

as fuel is a cost input for the agriculture sector.
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Figure 10 - U.S. Corn Ethanol vs. U.S. Gasoline
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5. U.S. Biodiesel Production Costs

5.1.

5.1.1.

5.1.2.

5.1.3.

5.1.4.

Model Inputs for Soy Biodiesel Costs

Feedstock Cost Assumptions

The chosen feedstock for the standard biofuel plant model is soy oil.

The soybean oil price was determined from a 5-year average of the crude soybean oil price
taken from the trade news service, including a delivery cost of US$1.47 per pound.

The 5-year average delivered soy oil price was calculated at US$753 per tonne.

A 1 percent sales commission was applied for feedstock procurement.

No yield changes due to process improvements over the plant lifespan are assumed.

Capital Cost Assumptions

Crushing and feedstock preparation facilities such as high FFA pre-treatment systems are not
included, as the plant is based upon soy oil.

Fixed Asset Purchases are calculated at 0.33 percent of total plant owner’s costs applied per
annum over the 10-year operating period.

Organisational costs, construction insurance, inventories and contingencies are all included

within the capital costing estimates.

Plant Total Cost Assumptions

Annual Salaries are estimated from BBI International’s experience in modelling biodiesel
projects, and scaled according to the local economy based on U.S. Bureau of Statistics labor
rates.

No annual inflation is considered over the 10-year period.

Co-Product Credits

Crude Glycerin co-product is credited at a floor price of US$100 per tonne. Crude glycerin
pricing can be highly variable. However, it is predicted that as biodiesel production increases,
crude glycerin prices will decline over the next 5 years.

No government incentives (tax credits or program payments) were included in the modelling.
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5.2. Production Costs of Soy Biodiesel

Table 14 outlines BBI’s estimate of the production costs for a standard size soy oil based biodiesel
plant located in the United States. Costs are averaged over ten years, which takes into account the
construction, commissioning and scale-up of production during the first year.

Table 14 - U.S. Soy Biodiesel Production Costs over Ten Years

$/Gallon ‘ $/Liter
Feedstock $2.62 $0.69
Capital Cost / Interest $0.32  $0.09
Chemicals / Enzymes $0.18 $0.05

Co-product Credits -50.04  -50.01
Energy / Utility $0.05 $0.01
Operations / $0.17 $0.05

Maintenance
TOTAL $3.30  $0.87

Table 15 summarizes the detailed operating expenses incurred in the first year of full scale operation.

These values have to be averaged over ten years in order to generate the values presented in Table 14.

Table 15 - U.S. Soy Biodiesel Sample Operating Expenses

Biodiesel Production Operating Expenses — Operating Year 1 S/Liter
Feedstocks $78,533,000 $0.69
Chemicals & Catalysts $5,400,000 $0.05
Natural Gas $1,159,000 $0.01
Electricity $120,000 $0.00
Makeup Water $90,000 $0.00
Effluent Treatment & Disposal $8,000 $0.00
Direct Labor & Benefits $854,000 $0.01

Total Production Costs $88,038,000 $0.78
Maintenance Materials & Services $878,000 $0.01
Repairs & Maintenance, Wages & Benefits $321,000 $0.00
Property Taxes & Insurance $584,000 $0.01
Admin. Salaries, Wages & Benefits $557,000 $0.00
Office/Lab Supplies & Miscellaneous $54,000 $0.00

Total Administrative & Operating Expenses $2,393,000 $0.02

Figure 11 shows the impact of each major cost category on the overall production cost of biodiesel.
Soy Oil Based biodiesel has the largest cost percentage dedicated to feedstock due to the high 5-year
average price of soy oil, and the lower capital and operating costs associated with a developed

commercial process.
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Figure 11 - U.S. Soy Biodiesel Production Cost Breakdown

5.3. Cost Comparison of Soy Biodiesel and Conventional Diesel Fuel

Figure 12 compares the production costs for Soy Oil based biodiesel and #2 Ultra-Low Sulfur Diesel
(ULSD). At no point within the last five years has the production of soy-based biodiesel been
competitive, as the changes in the commodity price for soy oil have closely mirrored changes in crude

oil prices over this period.
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Figure 12 - U.S. Soy Biodiesel vs. U.S. Petroleum Diesel (#2 ULSD)
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6. Brazilian Ethanol Production Costs

6.1.

6.1.1.

6.1.2.

6.1.3.

6.1.4.

Model Inputs for Sugarcane Ethanol Costs

Feedstock Cost Assumptions

An estimate of cane cost was calculated by scaling Brazilian FOB sugar prices using a
relationship developed with data obtained from the Australian sugar industry (outlined in
section 3.1.3). .The cane price calculated on a 5-year average is US$24 per tonne.

A 1 percent sales commission applies for feedstock procurement.

All cane is converted to ethanol with no crystal sugar production. While this will give the
most competitive ethanol cost, generally a Brazilian plant will adjust the amount of cane that
is converted to ethanol or sugar based on the fluctuating prices of both commodities, which
may affect production costs (See Section 2.1.3). This also affects the value of the electricity
co-product, because this credit should be proportionally allocated between sugar and ethanol
production at the same mill.

No yield changes due to process improvements over the plant lifespan.

Capital Cost Assumptions

Fixed Asset Purchases are calculated at 0.33 percent of total plant owner’s costs applied per
annum over the 10-year operating period.

Organisational costs, construction insurance, inventories, and contingencies are all included

within the capital cost estimates.

Plant Total Cost Assumptions
Annual salaries are estimated from BBI International’s experience in modelling ethanol
projects, and scaled according to the economy based on U.S. Bureau of Statistics labor rates.

No annual inflation is considered over the 10-year period.

Co-Product Credits

Co-product credits in the form of co-generated electricity can be realised, with a calculated
173 million kilowatt-hours (kWh) available for sale using current cogeneration technology.
Electricity credits are calculated at the 2007 average rural supply rate of 174.68 Reales per
megawatt-hour (MWh) (US$0.09 per kWh) (ANEEL, 2007) at an average exchange rate of
0.568 reales per U.S. dollar.

No government incentives (tax credits or program payments) were included in the modelling.

No carbon dioxide capture or sales take place.

Mill mud and ash disposal are assumed to cost US$3 per tonne.
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6.2. Production Costs of Sugarcane Ethanol

Table 16 outlines BBI’s estimate of the production costs from a standard Brazilian ethanol plant with
cogeneration facilities. Costs are averaged over ten years, which takes into account the construction,

commissioning and scale-up of production during the first year.

Table 17 summarizes the detailed operating expenses incurred the first year of full scale operation. It
should be noted that compared to the other cases, there is significantly greater uncertainty in the value
of the electricity co-product credit from sugarcane ethanol production. This is due in part to the
electricity price (discussed below), significant differences in biomass boiler efficiency and electricity
generation efficiency between facilities, and the allocation of the credit against ethanol versus sugar

production.

The value of the co-product credit cited here is based upon an electricity price of 9 cents per
kilowatt-hour (kWh) and 100 percent utilization of residual bagasse for electricity production. If the
price is reduced to 4 cents per kWh or if only half of the available bagasse is converted into electricity,
the value of the credit falls to 12 cents per liter. Some publications peg the value of the co-product
credit at less than 5 cents per liter, but BBI believes that this is an underestimate, considering the
growing use of bagasse for electricity production in Brazil. Nonetheless, the net ethanol production

costs shown in Tables 16 and 17 could be significantly higher.

Table 16 - Brazilian Sugarcane Ethanol Production Costs over Ten Years

$/Gallon $/Liter

Feedstock $1.18 $0.31
Capital Cost / Interest $0.35 $0.09
Chemicals / Enzymes $0.10 $0.03
Co-product Credits -$1.05 -$0.28
Energy / Utility $0.03 $0.01
Operations / Maintenance $0.08 $S0.02

TOTAL $0.69 $0.18
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Table 17 - Brazilian Sugarcane Ethanol Sample Operating Expenses

Ethanol Production Operating Expenses — Operating Year 1 $/Liter

Feedstocks $33,795,000 $0.310
Chemicals, Enzymes & Yeast $2,851,000 $0.030
Electricity SO0 S$0.000
Denaturants SO0 S$0.000
Makeup Water $441,000 S$0.000
Effluent Treatment & Disposal $36,000 $0.000
Boiler Ash Disposal $422,000 $0.000
Direct Labor & Benefits $118,000 $0.000
Total Production Costs $37,663,000 $0.350
Maintenance Materials & Services $1,101,000 $0.010
Repairs & Maintenance, Wages & Benefits $90,000 $0.000
Property Taxes & Insurance $683,000 $0.010
Admin. Salaries, Wages & Benefits $67,000 $0.000
Office/Lab Supplies & Miscellaneous $175,000 $0.000
Total Administrative & Operating Expenses $2,116,000 $0.020

Figure 13 shows the impact of each major cost category on the overall production cost of ethanol from
sugarcane in Brazil. It is noted that chemical and enzyme cost estimates provided by technology
providers are higher than those for corn ethanol, which may be due to high purchase and

transportation costs of chemicals such as limestone and ammonia.
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Figure 13 - Brazilian Sugarcane Ethanol Production Cost Breakdown
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6.3. Cost Comparison of Sugarcane Ethanol and Gasoline

Figure 14 compares the production costs of Brazilian gasoline with projected production costs for
sugarcane based ethanol. Even without co-generation credits included in the production cost of
ethanol, the price of ethanol is competitive with that of gasoline. If a plant is fitted with the most
modern boiler and co-generation equipment, and credited for energy production as calculated by the
average supply rate, then production costs are lower than petroleum at all times, indicating an
excellent case for modern sugarcane ethanol and co-generation to cost-effectively compete with U.S.

petroleum production.
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Figure 14 - Brazilian Sugarcane Ethanol vs. U.S. Gasoline
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7. Malaysian Palm Biodiesel Production Costs

7.1.

7.1.1.

7.1.2.

7.1.3.

7.1.4.

Model Inputs for Palm Biodiesel Costs

Feedstock Cost Assumptions

The chosen feedstock for the standard biofuel plant model is palm oil, which has a high free
fatty acid (FFA) content.

As per the analysis in Section 3.1.4, the palm oil price was determined from a 5-year average
delivered crude palm oil price of the Malaysian Palm Oil Board, equal to US$596 per tonne.
A 1 percent sales commission applies for feedstock procurement.

No yield changes due to process improvements over the plant lifespan are assumed.

Capital Costing Assumptions

Due to the high FFA content of palm oil, additional pre-treatment steps are required,
increasing the overall plant capital cost and operating cost.

Fixed Asset Purchases are calculated at 0.33% of total plant owner’s costs applied per annum
over the 10-year operating period.

Organisational costs, construction insurance, inventories and contingencies are all included

within the capital cost estimates.

Plant Total Cost Assumptions

Annual salaries are estimated from BBI International’s experience in modelling ethanol
projects, and scaled according to the local economy based on U.S. Bureau of Statistics labor
rates.

No annual inflation is considered over the 10-year period.

Co-Product Credits

Crude Glycerin co-product is credited at a floor price of US$100 per tonne. Crude glycerin
pricing can be highly variable; however, it is projected that as biodiesel production increases,
crude glycerin prices will decline over the next 5 years.

No government incentives (tax credits or program payments) were included in the modelling.
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7.2. Production Costs of Biodiesel from Palm

Table 18 outlines BBI’s estimate of the production costs from a standard Malaysian Palm Biodiesel
plant. Costs are averaged over ten years, which takes into account the construction, commissioning
and scale-up of production during the first year.

Table 18 - Malaysian Palm Biodiesel Production Costs over Ten Years

‘ $/Gallon $/Liter

Feedstock $2.02 $0.53
Capital Cost / Interest $0.41  S$0.11
Chemicals / Enzymes $0.18  $0.05
Co-product Credits -50.04 -S0.01
Energy / Utility $0.03 $0.01
Operations / Maintenance $0.16  $0.04

TOTAL $2.75 $0.73

Table 19 summarizes the detailed operating expenses incurred in the first year of full scale operation.
It is noted that the administrative and operating expenses of Malaysian facilities are extremely low

due to the low cost of labor in the country.

Table 19 - Malaysian Palm Biodiesel Sample Operating Expenses

Biodiesel Production Operating Expenses — Operating Year 1 - $/Liter ]
Feedstocks $56,509,000 $0.53
Chemicals & Catalysts $5,040,000 $0.05
Natural Gas $593,000 $0.01
Electricity $103,000 $0.00
Makeup Water $14,000 $0.00
Effluent Treatment & Disposal $7,000 $0.00
Direct Labor & Benefits $308,000 $0.00

Total Production Costs $64,449,000 $0.61
Maintenance Materials & Services $1,093,000 $0.01
Repairs & Maintenance, Wages & Benefits $116,000 $0.00
Property Taxes & Insurance $719,000 $0.01
Admin. Salaries, Wages & Benefits $201,000 $0.00
Office/Lab Supplies & Miscellaneous $54,000 $0.00

Total Administrative & Operating Expenses $2,182,000 $0.02

Figure 15 shows the impact of each major cost category on the overall production cost of biodiesel

from palm oil in Malaysia.
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Figure 15 - Malaysian Palm Biodiesel Production Cost Breakdown

7.3. Cost Comparison of Palm Biodiesel and Conventional Diesel Fuel

Figure 16 compares the production cost of Malaysian palm based biodiesel with the corresponding
diesel fuel, Singapore Gasoil. During certain brief periods, low crude palm oil prices and
(comparatively) high diesel prices have allowed the biodiesel technologies to be cost competitive.
However, the data also indicate that palm biodiesel is generally more expensive than gasoil, and thus,
it seems difficult for a subsidy-free product to compete, in view of recent high palm oil prices.
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Figure 16 - Malaysian Palm Biodiesel vs. Singapore Gasoil
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8. Malaysian Jatropha Biodiesel Production Costs

8.1.

8.1.1.

8.1.2.

8.1.3.

8.1.4.

Model Inputs for Jatropha Biodiesel Costs

Feedstock Cost Assumptions

Section 3.3 estimates the price of crude jatropha oil, with a 5-year average of
US$477 per tonne used as an input to the financial model.

No whole oilseeds are to be processed or stored at the facility — oil will be transported directly
to the plant gate.

No yield changes due to process improvements over the plant lifespan.

Capital Cost Assumptions

Research shows that CJO has a low level of free fatty acids, which allows the plant to forgo
pre-treatment facilities. Bean storage and crush plants are also not included in the capital cost
for the standard plant.

Fixed Asset Purchases are calculated at 0.33 percent of total plant owner’s costs applied per

annum over the 10 year operating period.

Plant Total Cost Assumptions

Annual salaries are estimated from BBI International’s experience in modelling biofuel
projects, and scaled according to the local economy based on U.S. Bureau of Statistics labor
rates.

No annual inflation is considered over the 10-year period.

Organisational costs, construction insurance, inventories and contingencies are all included

within the capital cost estimates.

Co-Product Credits

Crude Glycerin co-product is credited at a floor price of USD $100 per tonne. Crude glycerin
pricing can be highly variable; however, it is projected that as biodiesel production increases,
crude glycerin prices will decline over the next 5 years.

No purified glycerin products are produced — 100 percent of co-product glycerin is sold as 80
percent crude.

No government incentives (tax credits or program payments) were included in the modelling.
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8.2. Production Costs of Biodiesel from Jatropha

Table 20 outlines BBI’s estimate of the production costs from a standard Malaysian Jatropha oil
biodiesel plant. Costs are averaged over ten years, which takes into account the construction,
commissioning and scale-up of production during the first year.

Table 20 - Malaysian Jatropha Biodiesel Production Costs over Ten Years

$/Gallon $/Liter

Feedstock $1.86 $0.49
Capital Cost / Interest $0.33 $0.09
Chemicals / Enzymes $0.18 $0.05
Co-product Credits -$0.04 -$0.01
Energy / Utility $0.03 $0.01
Operations / $0.14 $0.04
Maintenance

TOTAL $2.50 $0.66

Table 21 summarizes the detailed operating expenses incurred in the first year of full scale operation.
It is noted that the administrative and operating expenses of Malaysian facilities are extremely low

due to the lower labor costs in the country.

Table 21 - Malaysian Jatropha Biodiesel Sample Operating Expenses

Biodiesel Production Operating Expenses - Year 2

Production & Operating Expenses
Feedstocks $52,063,000 $0.49
Chemicals & Catalysts $5,040,000 $0.05
Natural Gas $593,000 $0.01
Electricity $103,000 $0.00
Makeup Water $14,000 $0.00
Effluent Treatment & Disposal $7,000 $0.00
Direct Labor & Benefits $308,000 $0.00

Total Production Costs $60,003,000 $0.57
Maintenance Materials & Services $836,000 $0.01
Repairs & Maintenance, Wages & Benefits $116,000 $0.00
Property Taxes & Insurance $558,000 $0.01
Admin. Salaries, Wages & Benefits $201,000 $0.00
Office/Lab Supplies & Miscellaneous $54,000 $0.00

Total Administrative & Operating Expenses $1,765,000 $0.02

Figure 17 shows the impact of each major cost category on the overall production cost of biodiesel

from jatropha oil in Malaysia.
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Figure 17 - Malaysian Jatropha Biodiesel Production Cost Breakdown

8.3. Cost Comparison of Jatropha Biodiesel and Conventional Diesel Fuel

Figure 18 examines the cost competitiveness of Malaysian biodiesel derived from Crude Jatropha Oil
(CJO). The methodology outlined in Section 3.3 was used to estimate the purchase price for CJO, as
markets do not yet exist for this feedstock. In addition to the lower feedstock purchase price projected
for CJO, savings are realised in the capital cost of building a CJO biodiesel plant, which avoids a pre-
treatment system to process high levels of free fatty acids. Based on these assumptions, production
costs would be competitive at times. However, the crash in oil prices during 2008-09 resulted in a
situation where fuels based on commaodity feedstocks were unlikely to match the production costs of

conventional diesel until oil prices recovered.

$1.10
$1.00 KA = === Diesel
. i
$0.90 /\i/\‘- Biodiesel
$0.80 / / \‘\ (calculated)

$070 Avf ’;. \“l A

$0.60 e ‘

$0.50 27N /_J =™ \v/ 7
d ’ 4 \ ,\'\

$0.40 Jﬁ"’\tf\""f{-v’ \ /

$0.30 2 \
SO.ZO T T T T T T T T T T
Jan-05 Jul-05 Jan-06 Jul-06 Jan-07 Jul-07 Jan-08 Jul-08 Jan-09 Jul-09 Jan-10

Production Cost (US$/liter)

Figure 18 - Malaysian Jatropha Biodiesel vs. Singapore Gasoil
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9. U.S. Cellulosic Ethanol Production

9.1.

9.1.1.

9.1.2.

9.1.3.

9.1.4.

Model Inputs for Cellulosic Ethanol Costs

Feedstock Cost Assumptions

Assumptions and calculations for feedstock cost are discussed at length in section 3.2.
A blended feedstock with a calculated delivered purchase price of US$54. per tonne (as
received) was used to model production costs.

No yield changes due to process improvements over the plant lifespan.

Capital Cost Assumptions

Capital costs were scaled from the BBI Biochemical conversion cellulosic model developed
by BBI International, and benchmarked against industry information and projections where
available.

Fixed Asset Purchases are calculated at 0.33 percent of total plant owner’s costs applied per
annum over the 10-year operating period.

The estimated cost for the biomass boiler for lignin combustion was scaled at US$950 per
kilowatt (kW). Some recent reports cite higher capital costs on a per kW basis, but this is

highly dependent upon the boiler technology and scale of operation.

Plant Total Cost Assumptions

Annual salaries are estimated from BBI International’s experience in modelling biofuel
projects, and scaled according to the local economy based on U.S. Bureau of Statistics labor
rates.

No annual inflation is considered over the 10-year period.

Co-Product Credits

The excess lignin separated from the cellulosic material is burned in a biomass boiler, and
excess steam is used to run a turbine generating electricity. The price for base load electricity
is assumed to be US$0.07 per kWh.

The lignin yield is assumed to be 0.42 tonnes per tonne of feedstock (dry basis) with an
energy content of 9500 British Thermal Units (BTU) per pound (dry).

No carbon dioxide capture or sales are included.

No government incentives (tax credits or program payments) were included in the modelling.
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9.2. Production Costs of Cellulosic Ethanol

Table 22 outlines BBI’s estimate of the production costs from a hypothetical U.S. cellulosic ethanol
plant that includes lignin separation and combustion. Costs are averaged over 10 years, which takes
into account the construction, commissioning and scale-up of production during the first year.

Table 22 - U.S. Cellulosic Ethanol Production Costs over Ten Years

S/Gallon  S/Liter

Feedstock $0.66 $S0.17
Capital Cost / Interest $0.93 $0.25
Chemicals / Enzymes $0.76 $0.20
Co-product Credits -50.47 -$0.12
Energy / Utility $0.08 $0.02
Operations / Maintenance $0.31 $0.08

TOTAL $2.27 $0.60

Table 23 summarizes the detailed operating expenses incurred in the first year of full scale operation
for the standardised cellulosic ethanol production facility.

Table 23 - U.S. Cellulosic Ethanol Sample Operating Expenses

Ethanol Production Operating Expenses — Operating Year 1 $/Liter ‘
Feedstocks $13,202,434 $0.174
Chemicals, Enzymes & Yeast $15,238,095 $0.201
Additional Feedstocks used for Fuel S0 $0.000
Natural Gas SO  $0.000
Denaturants $1,500,000 $0.020
Makeup Water $59,940 $0.001
Wastewater Disposal $11,988 $0.000
Direct Labor & Benefits $965,000 $0.013

Total Production Costs $30,977,458 $0.409
Maintenance Materials & Services $2,422,505 $0.032
Repairs & Maintenance, Wages & Benefits $320,500 $0.004
Property Taxes & Insurance $1,590,392 $0.021
Admin. Salaries, Wages & Benefits $557,000 $0.007
Office/Lab Supplies & Miscellaneous $356,000  $0.005

Total Administrative & Operating Expenses $5,246,397 $0.069

Figure 19 shows the impact of each major cost category on the overall production cost cellulosic
ethanol in the United States. The capital cost per installed liter is far above that of first generation
(non-cellulosic) biofuels plants, as are the ongoing costs for chemicals, enzymes and maintenance.

Feedstock costs, however, tend to be lower for cellulosic ethanol plants.

41



APEC BIOFUEL ECONOMIC ANALYSIS

Cellulosic 20MMGY

W Feedstock

% Capital Cost / Interest

i Chemicals / Enzymes
Energy / Utility

Operations / Maintenance

Figure 19 — U.S. Cellulosic Ethanol Production Cost Breakdown

9.3. Cost Comparison of Cellulosic Ethanol and Gasoline

The calculated cost of production for cellulosic ethanol cannot be modelled as a function of the
historical feedstock cost due to the issues discussed in Section 3.2. However, the calculated
production cost can still be compared with the price fluctuations of U.S. gasoline to evaluate whether
ethanol production from cellulosic sources has the potential to partially displace the use of petroleum

based products in transportation fuels.

Figure 20 shows that a modern cellulosic ethanol biorefinery exhibiting an ethanol yield consistent
with currently available technologies would historically have been cost competitive with petroleum
during certain periods. However, it must be recognized that the likely variability in feedstock price
cannot be included due to the lack of a current market for cellulosic feedstock. At present, the
technologies that provide appropriate ethanol yields from cellulosic material by way of enzymatic

hydrolysis have yet to be proven on a commercial scale.
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Figure 20 - Cellulosic Ethanol vs. U.S. Gasoline
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Appendix A - Acronyms and Abbreviations

CHP  combined heat and power
kWH  kilowatt hours

MMGY million US Gallons per year
MLY  million liters per year

MJ Megajoule

ULSD  Ultra-low sulphur diesel
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Appendix B - Detailed Financial Model
Information

Corn Ethanol 46-49

Soy Biodiesel 50-53
Sugarcane Ethanol 54-58
Palm Biodiesel 59-62
Jatropha Biodiesel 63-66

Cellulosic Ethanol 67-70

For each case, a set of financial tables is provided,
including:

(1) aten-year summary of inputs and outputs,
inventory and financing assumptions,

(2) a detailed balance sheet,

(3) a detailed pro-forma income statement that
determines overall revenues and expenses
based on the plant operating, input and output
data presented in item (1).
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Corn Ethanol

Apsc Corn Ethanol Proguction Cost Assssamant - SOommgy Total Production Cost Per galion: §$1.74 Feadstock (5/gal) $1.44
Production Assumpilons Capital Cost {S/gal) $0.24

Chemicals | Erzymas 0,07
Namepiate Denatured Fuel Ethanol (galyear) 50,000,000 Coproduci Credls -§0LAT
Anhydrous Ethanal Production (galyear) 47 £19,048 Energy / Uity 50.35
Operating Days Per Year 350 rations | Maintenance s0.11

1st Year 2nd Year 3rd Year 4th Year Sth Year Bth Year Tth Year Eih Year Gih Year 10th Year Anrual

Product Yieiss & Enangy Consumption Operations Dperations Coerations Coerations Coerations Dparations Operations Cperations Dperations. DOperations Escaislion
Ethanal Progucton increase Over Previous Year ] 0% 0% % % % 0% 0% e 0%
Anhyarous Ethanol Yield [galbushil) 27500 27500 2.7500 27500 27500 27500 27500 27500 27500 27500
Denatured Enanol Sok {galyear) 45,773,610 50,000,000 50,000,000 50,000,000 50,000,000  S0000,000 50000000 50000000 50,000,000 50,000,000
Ethanal Price (Sigal) §2.2800 $2.2500 $2.2800 522500 $2.2500 $2.2500 §2.2500 522500 $2.2500 $2.2500 0.00%
Ethanol Saks Commission (% of Emanol Price) 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0L00%
Emanol Transporaton ($igal) S0.0E840 §0.0640 S0.0E40 50.0640 $0.0640 $0.0540 SD.0E40 50.0640 S0.0540 §0.0840 D.00%
Delvered Feedsinck Price (S/bu) 41100 341100 S4.1100 41100 341100 ¥4.1100 s4.1100 541100 41100 341100 D.00%
Feedstock Procurement Fees (S/bu) $0.0300 $0.0300 £0.0300 $0.0300 50.0300 $0.0300 §0.0300 50.0300 $0.0300 $0.0300 0L00%
Fegdstock Usage [buyear) 16,584,517 17316017 17.3E07 17. 316,017 17,316,017 17,316,017 17316017 17. 316,017 17318117 17316017
Grain Test Welght {ibfou) S6.000 56.000 56.000 56.000 56.000 54.000 56.000 56.000 S45.000 56.000
DDGS Yiekd {kfbu) 16.000 15.000 16.000 18.000 16.000 i8.000 15.000 16.000 13.000 18.000
DDGES Sold [tondyaar) 142,850 155,844 155,844 155,844 155,844 155,844 155,844 155,844 155,344 155,844
DDES Price, FOB (340n) F155.420 $155.420 F155.420 155420 155420 $155.420 F155.420 ¥155.420 $155.420 F155.420 0L00%
DDGS Transporafon ($1on) $0.000 §0.000 $0.000 $0.000 $0.000 $0.000 S0.0ao 50000 $0.000 $0.000 0.00%
DDGS Saks Commisslon (§Mon) $3.108 §3.108 $3.108 $3.108 $3.108 $3.108 §3.108 53.108 $3.108 $3.108 0L00%
% DWG Sod 0% 0% 0% 0% 0% ey 0% 0% e 0%
DWW G Yield [ b)) 4E.236 46.285 462365 46.2B8 46.2B6 45.286 46285 46 2BE 45236 46 2E5
DW S Soid [fonfyear) 0 ] 0 0 ] ] ] ] 0 [
DW G Price, FOB (34800) 37418 F57.413 573 FaT418 F57.413 57419 57419 357418 57418 F5T 413 0L00%
DW G Transpariation {3fon) $0.000 §0.000 $0.000 $0.000 $0.000 $0.000 §0.000 50.000 51000 $0.000 0L00%
DWW G Sales Commission (S80n) $2.297 $2.207 $2.297 32.257 §2.297 $2.297 $2.297 32.257 32297 52297 0L00%
C02 Yieid {kxgal) E.600 6.600 6.600 6.600 6.600 6.500 E.E00 6.600 6.600 E.600
Percarmi of CO2 Produced that Is Soid 0% 0% 0% 0% 0% 0% D% 0% 0% 0%
CO2 Soid [tonsyaar) ] ] o ] ] ] ] ] ] [l
€02 Price [ &ton) $6.000 $5.000 $E.000 $8.000 $8.000 ¥3.000 SE.000 55000 $3.000 $E.000 D.00%
Electriclty Use | KW hibu) 2063 2063 2063 2063 2.083 2063 2063 2083 2083 2063
Annual Eeciricily Use (millon BWhyear) 34.226 3574 35T4 I5T4 3574 35714 35714 35714 35714 35714
Electriclty Price {S/&Wh) 500650 $0.0650 S0.0E50 50.0650 300680 $0.0650 §0.0650 50.065D0 $0.0550 $0.0ESD 0L00%
‘Waste Heal Fusl Use (% of tntal energy usa) 0% 0% 0% % 0% 0% 0% % e 0%
‘Waste Heat BTU per Pound (BTUMR) o ] 2 o o o a o 1] 1]
‘Waste Heat Use (BTUigal) o ] 2 o o o a ] 1] Q
Annual W aste Heat Use (MMBTUyear) o ] 2 o o o a o 1] 1]
Delversd Waste Heat Price (WMMBTU ) $2.0000 $3.0000 §3.0000 $3.0000 $3.0000 $3.0000 §3.0000 5$3.0000 $2.0000 $3.0000 0.00%
Delversd Waste Heat Price (WMMBTU ) $3.0000 $3.0000 §3.0000 53.0000 $3.0000 $3.0000 §3.0000 53.0000 $3.0000 $3.0000
Natwral Gas Use (BTUigal) 24,000 34,000 34,000 34,000 34,000 34,000 34,000 34,000 34,000 34,000
Annual Natural Gas Use (MMBTU year) 1,520,310 1,700,000 1,700,000 1,700,000 1,700,000 1,700,000 1,700,000 1,700,000 1,704,000 1,700,000
Natwral Gas Prica (SIMMETU) $6.4400 $6.4400 56,4400 F46.2400 §5.4400 $E.4400 $6.4400 $6.4400 $E.4200 $6.4400 0L00%
Fresh Water Use (1000 galbu) ooz o.oiz D.oi2 ooiz D.0iz 0.0z o2 ooz aaiz o.oiz
Annual Fresh Water Use (1000 galyear) 198,134 207,782 207,732 207,782 207,782 207,792 207,732 207,782 207.792 2077
Fresh W ater Price (3/1000 gal) $1.2600 §1.2600 F1.2600 31.2600 312600 $1.2500 $1.2600 31.2600 $1.2500 $1.2600 0L00%
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Apec Com Ethancl Production Coat Asse=ament - SOmmgy
Production Assumptiions, continusd

1ct¥ear and Yoar 2 Year 4h ¥oar Ethi Yoar Eth ¥oar T Year 2%h ¥eoar i Yoor 1CHh Year Anrual
Opeations Orerallns Crerations Cperations Coerallons Dperations Operations Cperatlong Dparations Oerations Esiaation
Effis=ri W ater Disposal {1000 galbu) 0upa2 0.002 0.002 0.002 0.002 0.0z 0upaz2 o.ooz 0oz 002
Annual EfMuent Walter Disposal (1000 galyea') 39,627 41,5538 41,558 41,528 41,588 41,558 41,558 41588 41,558 41553
Erfisert W aer Disposal Prica (§/1000 gal) $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 $2.5700 0LD0%
DenaturantlUse (% of ethanel sokd) 5.000% S.000% 5.000% 5.000% S.000% 5.000% 5.000% S.000% 5.000% 5.000%
Annual Denaturant Use (galear) 2,281,746 2,380,982 2,380,952 2,330,952 2,380,952 2,380,952 2,380,552 2,380,952 2,380,952 2,350,852
Denaturant Price (#'gal} $1.6000 §1.5000 £1.5000 $1.3000 $1.5000 $1.6000 £1.5000 $1.5000 $1.6000 $1.5000 0L00%
Chamicak & Erzymes Cost (3igal ethanod) $0.0700 $0.0700 %0.0700 $0.0700 50.0700 $0.0700 s0.0700 $0.0700 $0.0700 5$0.0700 0LD0%
Number of Empiocyeas 36 45 35 3E 3E 36 38 k) 36 45
Average Saary Inchding Eeneflis 857215 §57.315 §57.215 §57.318 57318 $57.315 5745 T8 857315 57215 0L00%
Maimenance Matenalks & Sanvicas (% of Capial Equ 2.500% 2500% 2.500% 2.500% 2.500% 2.500% 2.500% 2500% 2500% 2.500% 0LD0%
Property Tax & Insurance (% of Depreclaied Proper 2.000% 2.000% 2.000% 2.000% 2 000% 2.000% 2.000% 2000% Z D00 21000% 0UDO%
Inflation for all other AsminisTatve Expense Calegories 0L00%
Flnanekal Assur !ﬂﬂﬂB
USE OF FLNDS: SOURCE OF FUNDS: Irwestment Actvities
Senior Debt ncome Tax Rate 0.00%
EPC Contract §65,000,000 Principal 555,179,000 60.00% Investment Injarest 3.00%
Zhe Development 54,400,000 Intsrast Rata 2.00% g Diparating Ling Intsrast 8.00%
Rall $1,950,000 Lerder and Misc. Fees 551,750 1.000%
Grain Recalving and Stoage 50 Plazement Faes 50 0.000% Sia'e Progucer Payment
Waste Heat Steam Generaior 50 Amartization Penod 10 WES Producer payment, sigal $0.000
Consiruciion Contingency 52,000,000 Cash Sweep 0.000% Esfmated armud payment 30
Total Engineering and Constuction Cost 573,350,000 Incaniive duration, years 5
Suboudinate Debt
Deveio L and Stai Costs Principal 50 0.00% Oiner Incentve Paymants
InventoTy - Feedstock 52,000,000 IrtErast Rata 8.00%  Imerestonly Small Progucer Tax Credt i
InvenioTy - Chemicais/YeasiDenaturant 5430,000 Lerder Fees 50 0.000% % of GCC Paymreni 0%
InvenioTy - Spare Parts 5400,000 Flazement Fees 50 1.5007%
Starup Costs 3,500,000 Arnoritzation Perlod A0 W Pizrt Operating Rats
Lanad $500,000 % of
Fire Prajection & Potabie Watar 52,050,000 Monmn HNamapigte
Adminksiration Buliding & OfMce Equipment 5500,000 ToGl Equity Amount 535,766,000 40.00% 13 50.0%
Inswrance & Performance Sond 5525,000 Flazement Fees 50 0.000% 14 100.0%
Rollng 3ock and Shop Equipment 675,000 Comman Equity 535,766,000 100.000% 15 100.0%
Organizatonal Costs and Fermits $915,000 Preremad Equity 50 0.000% 16 100.07%
Capitaized Imterest & FInancing Cosis 51,520,000 7 100.07%
Working CapRaiRisk Management 35,000,000) Grants 18 100.0%
Total Deveopment Cosis 578,615,000 Amaunt 50 0007 19 100.0%
20 100.0%
TOTAL USES 491,365,000 TOTAL SOURCES 31,985,000 H 100.0%
22 100.07%
Accounts Payable. Recelvabie & Inventories Recsivable Fayanke Imemninries 23 100.0%
{wDays) i Days) (#Days) 24 100.0%
Fuel Ethanal 14 &
Distllers Grain 14 &
Deraw=ants 10 15
Chemicals & Enzymes 15 20
Fagosinck 10 10
Uinties 15
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apec Corn Ethanol Proguction Cost Assasament - SOmmgy

Proforma Balance Shest

ASSETS
Curreni Assats:
Cash & Cash Eguivalents
Agcounts Recaivabie - Trage
nventories
Featstock
Chemicals, Enzymes & Yeast
Denaturant
Flnishad Proguet Imventary
Spare Parts
Total Inventorias
Prepall EXperses
Oteer Curment Assets
Tot Curent Accete
Land
Property, Plant & Equipment
Progerty, Plant & Equipment, 3t cost
Less Aceurrulated Degreclation & Amortization
Met Broperty, Plant & Equipment
Capitalzed Fees & Inerast
Total Assels

{24 {24
Curment Liabities:
Accounts Payable
Notes Payabie
Current Maturities of Senlor Dabt (INcl sweeps)
CUTENt Makurites of Werking Capisl
Total Curent Liabiltas

Capisr Dabt | AU ATTARE maturtias)
Working Capital (Sxchuging current matunties)
Defarred INcome Tanes

Total Liabities

Capi@l Units & Equities
Common Equity
Prefarred Egulty
Erants (capltal lmprovements)
Distribution to Sharehoiders
Rstalned Eamings
Total Caphal Shares & Equities

Total Liabilties & Equities

Construction
{¥aarD)

(=T =]

o
o
o
o
o
o
o
1]
o

600,000

&7,510.,000
o
7,510,000
1,270,505
69,580,505

oo oo o

34677835
o

a
34,677,685

36,786,000
1]
]
1]
-1,663,380
34,902,620

69,560.505

15t Year
Operations

23,878,763
5,129,907

1,962,854
250,000
163,673

2,049,355
400,000

4,845,923

76,175,000
5,435,224
70,739,776
1,930,424
107,322,783

2,361,364
o
3,911,919
]
6,273,263

47 588,283
o

o
£3,961,5M1

36,766,000
o
]
o
16,575,222
53,361,222

107,322,793

2nd Year
Coperations

48,376,697
S5.2TE 476

2,048,237
190,476
163,673

76,475,000
10,620,551
65,654 449
1,737,382
127 016,684

2428 E32
a
4.2TE D54
d
£,704, 635

43412234
a

a
s0,117,119

36,756,000
a
a
a
40,113,763
76,598,755

127.016.684

3rd Year
Operations

73,179,557
S2TEATE

2,048,237
190,476
183,673

2,140,284
400,000

4971, 661

76,775,000
15,650,648
B1,114,352
1524335
145,886,445

2,428,832
o
4,574,082
]
7,102,914

33,738,151
o

o
45,841,088

36,786,000
o

]

o
54,259,360
101,045,380

145,806,445

41h Year

Operations

48

53,077,053
5276475

2,048,237
190,476
183,673

2,140,204

1645,953,707

2,428,832
o
5,109,162
b
T./A537,953

33,628,000
o

o
41,166,963

35,756,000
o

]

o
3,000,724
125,766,724

166,953,707

Sth Year
Dparations

123,067,345
£52T54TE

2043237
180,476
183,673

2,149,204
400,000

4,571,681

77275000
25459710
515815290
1158254
187,169,047

2423832
o
£.564,740
Q
BD013,571

28044250
1]

o
36,057,821

36,785,000
o

o

o
114,345,226
151,131,226

187,169,047

&ih Year
Operations

145,146,628
S.2TEATS

2,04E,237
190,476
153,673
2,140,294
400,000
4971681
a

a

158 306 0AS

T7.675.0400
30,420,597
47,254,003
965,212
207 416,200

2,428,832
a
£,104,585
d
8533417

21,030,E54
a

a
30,473,081

36,756,000
a

a

a
140,157,119
176,943,119

207 416,200

Tih Year
Cperations

173,323,537
S2TEATE

2,045,237
190,476
133,673

2,140,204
400,000

4971,681

&th Year
Operations

198,567,124
5,275 476

2,043 237
180 276
163573

2,143 204
400,000

4,971 5881

9| Year
Operations

223,939,041
5,2TE 475

2,048,237
190 476
163,673

2,140,204
400,000

4,971,681

10th Year
Cperations

249,375,825
527G ATE

2,048 237
190,476
183,673

2,140,204
400,000

4,571,681

T7.A75.000
35,164,934
42 810,06
TT2ATD
237 953,930

2,428,832
o
84872821
]
9,101,682

15,266,842
o

o
24 368,456

35,786,000
o

]

o
165,799,434
203,535,434

2279353930

F6.275.000
39,661,366
36,383,634
STaazET
245,608,043

2433832
o
7,253,940
Q
a7 el

70723804
o

1]
17 EE56TS

36,766,000
o

]

o
194,125,365
230,812,368

246.608.043

78,575.000
44,574,747
34,000,253
356,65
250,373,536

2,42B 832
a
749728394
d
10,201,724

a
]

a
10,401,726

36,756,000
a

a

a
222,185,810
258,971,810

269,373,536

¥E.675.000
45,249 17,
25,625 528
133,042
200,245 653

2428832

36,786,000
o

]

o
251,031,021
2B7.B17.021

280,245,553
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Apec Corn Ethanol Productlon Cost 2ssesament - SOmmgy
Profoma incoms Statement

Construction 15t Year Ind Year 3d Year 4th Year Sth Year &t Year Tih Year Bth Year M Yaar 10tn Year
{I’EEFD Dgrmm ggrmuns gger:muns ggr:muns OEI?H}ITS DEEU‘JI’S& Ggrmm OEE’HDI’E DEEU{IT& GETW“
Revense
Ethani 0 101195137 108475000 103,175,000 108,175,000 1DE175000 108175000 108175000 108175000 103175000  10E.175,000
DDGS 0 2152213 23736838 23736503 23736628 23735928 23736808 23736E0E 2373580 2373EE03 237606
oDWe 0 0 a 0 0 0 a 0 ;| a 0
Carton Dioxige 0 0 a 0 0 0 a 0 ;| a 0
State Producar Payment 0 0 a 0 0 0 a 0 ;| a 0
Foderal Emal Mroducer Tax Sredit o o a o o o a o E] a o
USDA CCC Bloenzrgy Program 0 0 a 0 0 0 a 0 ;| a 0
Total Favenue 0D 122717288 13511898 131,311,883 131,911,388 131,991,898 131211698  131.911,888 131,891,993 131911898 131,011,506
Production & Operaing Expensas
Feecstocks D E3.701.24 TIEBE31Z 1598312 71,588,312 TIEER31Z  TIEEEIM2Z  TIS38312  T16E33M:  TI88E312  Ti.838312
Chericais, Enzymes & Yeast 0D 3104444 3,333,333 3333333 3,333,333 1,333,333 3333333 3333333 333333 3,333333 133333
Wase Heat 0 0 a 0 0 0 a 0 ;| a 0
Nawal Gas 0 9go22m 10S4E.000 10,948,000 10,948,000 10,843,000 10046000 10945000 10,043,000  10,94E000  10.545.000
ERCTICITY u 2228 h 2,221,424 L ey 23280 ,88 L3d1,824 2527429 2480 ,429 2,581 224 2,320 4Ly La0.429
Densurants 0D 4107143 4285714 4235714 4285714 42B5714 4285714 2285714 4285714 4285714 4795714
Makeup Water 0 250,900 261,813 251,818 251,313 261,818 261,613 251,818 281813 261813 251,818
Wasewater Disposal 0 102,335 1D€.505 106,808 106,505 105,505 106,805 106,808 105,805 1DEEDS 106,808
Diract Labor & Beeaflis 181,035 1,088,210 1,CL8E, 210 1,088,210 1,088,210 1,085,210 1,08E,210 1,088,210 1,0B5.212 1,08 210 1,086 210
Total Froduction Costs 181,035  E2,550,235 9431621 04,031,521 04,031,621 0403521 94031621  B4O0MEDT 04031521 9403121 04031621
Gross Proft -1B1.038 33058013 3ITEB02TT 37830277 37,380,077  3TEEDATT  37EE0.27T 37830277 3T.BE02TT  37.880.77  3T.E0.2TT
Administrative & Operating Expenses
Malniznance Materials & Services 0 1,557,212 1,625,000 1.525,000 1,525,000 1,625,000 1525,000 1.525,000 1,625,000 1.625000 1,625,000
Raepdrs & Maintemance - Wages 4 Benefits =23 335,475 135475 335478 335,475 135,475 335,475 335478 335475 335475 BEATE
Conguting, Management and Sank Fess 0 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000
HIDP2MY 1 3XEs & MsUrance 213,280 1,dbk, 28 1,450, /90 1,333,089 1230,288 1,185,543 1054, 30 g0, 050 =Tl i) | FodErd bdb U
Admin. Salaries, Wages & Beneflts 334,193 541,635 £41,655 541,688 541,685 41,555 £41,655 541,688 41,555 541555 £41,858
Legd & Accounting'Community ATairs TEES.0AD 95,010 9E,000 96,000 26,000 55,000 9E,000 96,000 55,000 95 000 36,000
Offica/Lab Supplles & Expenses £4,000 120,000 120,000 120,000 120,000 120,000 120,000 120,000 120,000 120,000 120,000
Travel, Traning & Wscslanaous 20:0,000 =0,0M0 =0,000 50,000 50,000 0,000 =0,000 50,000 £0,003 =000 50,000
Total Aministrative & Operating Sxpenses 1702345 £316E12 444B006 4351210 4256417 4,163,573 4072435 3470210  3,500.33 3,802,003 31714138
EEITCA 41,883,350 23,741,382 33431352 33520089 13523360 33715504  33507.E41 33904067 33080046 340TEITA 34,186,142
Lass:
Interest - Operating Line of Credlt 0 0 a 0 0 0 a 0 0 a 0
IEMESL - Senor Lent u 4,841,500 4,514,434 4,150,500 F, 02,200 G314, 1490 1,547,019 280,07 1, fod0if 1,13L4u9 453,404
Interest - Working Capltal 0 0 a 0 0 0 a 0 0 a 0
Depreclation & Amorizason 0D 543504 S3TEATD 5233130 5,130,240 £,052,906 5154330 2936070 4009475 4,886,423 4,557 46T
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APEC BIOFUEL ECONOMIC ANALYSIS

Soy Biodiesel

APEC Biodiesel Production Cost Assessment Projected Biofuel Production Costs Feedstock (S/gal) $2.62| 785,333,333
Pro-duction Assumptions $3.30 Capital Cost (Sigal) $0.32| $94,804 834 *Includes interest payments

Chemicals / Enzymes $0.18| 54,000,000
Nameplate Biodiesel Capacity (gal/year) 30,000,000 Coproduct Credits 50.04| -13,347,564 0796392919
Biodiesel Production (galiysar) 30,000,000 Energy / Utility $0.05($13,763,036
Operating Days Per Year 330 O ions / Maintenance $0.17 51,559,213

2008 2008 2010 20m 012 203 2014 2013 20186 m7 2ma
1st Year 2nd Year 3rd Year 4th Year Sth Year 6th Year Tth Year Bth Year Gth Year 10th Year Annual

Product Yields & Energy Consumption Operations Operations Operations Operations Operations Operations Orperations Operaftions Operations Operations Escalation
Production Increase Over Nameplate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Biodiesel Sold (galfyear) 29272727 30,000,000  3D,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000 30,000,000
Biodiesel Price (3/gal) $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 $3.3100 0.00%
Sales C ission (% BiodieselPrice) 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.00%
Biodiesel Transportation ($/gal) $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 0.00%
Biodiesel Yield from Feedstock (galgal) 0.59300 0.5900 0.5300 05300 0.3300 0.2300 0.5300 0.5300 0.9900 0.59300
Total Feedstock Usage (galiyr) 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030 30,303,030
Feedstock Test Weight (Ikv/gal) 7.600 T.600 7.600 7600 7.600 7.600 7.600 7.600 TG00 7600
Crude Soy Qil Purchase Price ($1b) 0.341 0.341 0341 0341 0341 0341 0.341 0.341 0.341 0341 0.00%
% of Crude Soy Oil in Total Feedstock 100% 100% 100% 100%. 100% 100% 100% 100% 100% 100%
Recycled Fats & Qils Purchase Price (/) 0.260 0.260 0260 0260 0260 0.260 0.260 0.260 0.260 0260 0.00%
% of Fats & Cils in Total Fesdstock 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Blended Feedstock Purchase Price (Sigal) 2582 2582 2582 2592 2592 2.592 2582 2582 25892 2582 0.00%
% Biodiesel Produced from Oilseeds 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
% Biodiesel Produced from Soy Oil 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Soy il Sold (galfyear) 0 0 0 o 0 0 0 0 0 0
Soy Oil Price, FOB ($/gal) $1.597 $1.597 $1.597 $1.597 $1.587 $1.587 $1.5497 $1.597 $1.597 $1.597 0.00%
Soy QilTransportation (Figal) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 0.00%
Soy Oil Sales Commission (5/gal) $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 0.00%
Glycerin Yield (Ibfgal biodiesel) 0.892 0.692 0.692 0.692 0.692 0.892 0.892 0.892 0.692 0.892
Percernt of Glycerin Produced that is Sold 100% 100% 100% 100%. 100% 100% 100% 100% 100% 100%
Glycerin Sold (tonfyear) 13,056 13,380 13,380 13,380 13,380 13,380 13,380 13,380 13,380 13,380
Glycerin Price: ($fton) $100.00 $100.00 $100.00 $100.00 $100.00 $100.00 $100.00 $100.00 $100.00 $100.00 0.00%
Electricity Use (KWhigal biodiesel) 0.080 0.080 0.0E80 0.080 0.080 0.080 0.080 0.080 0.080 0.080
Annual Electri city Use (million kWhiyear) 2.400 2.400 2.400 2.400 2.400 2.400 2.400 2.400 2.400 2.400
Electricity Price ($/kWh) $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 $0.0500 0.00%
Matural Gas Use (MMBT Uigal biodiesel) 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052 0.0052
Annual Natural Gas Use (MMBT Ulyear) 154,500 154,500 154,500 154,500 154,500 154,500 154,500 154,500 154,500 154,500
Natural Gas Price (SMMBTU) £7.5000 £7.5000 $7.5000 $7.5000 $7.5000 $7.5000 £7.5000 £7.5000 £7.5000 $7.5000 0.00%
Fresh Water Use (gal/gal biodiesel) 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001
Annual Fresh Water Use (1000 galiyear) 30,017 30,017 30,017 30,017 30,017 30,017 30,017 30,017 30,017 30,017
Fresh Water Price (31000 gal) $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 0.00%
Effluent Water Disposal (gal/gal biodiesel) 0.250 0.250 0250 0250 0250 0.250 0.250 0.250 0.250 0.250
Anmual Efluent Water Disposal (1000 galiyear) 7,504 7,504 7,504 7,504 7,504 7,504 7,504 7,504 7,504 7,504
Effluent Water Disposal Price ($/1000 gal) $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 $1.0000 0.00%
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APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Production Cost Assessment

Production Assumptions, continued 2008 2009 2010 201 a2 2013 2014 2015 2016 2017 2018
1st Year 2nd Year 3rd Year 4th Year Sth Year €th Year Tth Year Bth Year Gth “Year 10th Year Annual
Chemicals & Catalysts Cost ($/gal bodiesel) $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1300 50.1300 $0.1300 0.00%
Mumber of Employees 3 3 31 31 3 3 31 k1l k1l k1l
Mwerags Salary Including Bensfite 365,830 55,930 55,830 $55.830 $55,820 $55,820 $EE, 830 $EE, 830 55,830 SE5,830 0.00%
Maintenance Materials & Sendces 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 0.00%
Insurarce Rate 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0.00%
Inflation for all other Adminisirative Expense Categories 0.00%
Property Tax Rate 0.50% 0.50% 0.50% 050% 0.50% 0.10% 0.20% 0.20% D40% 0.50%
Property Tax Amount 30 30 30 S0 0 $43,609 $80,534 $110,767 $134,301 $136,576
Financial Assumptions
USES OF FUNDS: SOURCE OF FUNDS: Investment Activiies
Project Engineering & Construction Costs Income Tax Rate 0.00%
Biodiesel Plant Capital Cost $57,246,000 Senior Debt Investment Interest 3.00%
Physical Refining to Edible Gradz Qil 30 Principal $42,353.725 60.00% Operating Line Interest 8.00%
Oilseed Extraction & Degumming Plant Capital Cost 30 nterest Rate 9.0% fixed
Recycled Oil Deadidification and Degumiming 30 Lender and Misc. Fees 433,537 1.000% State Producer Payment
USP Glycerine Distillation Capital Cost 30 Placement Fees 30 0.000% Producer payment, $/gal $0.00
Total Engineering and Construction Cost $57,246,000 Amortization Pzriod 10 years Estimated annual payment 50
Cash Sweep 0.000% Incentive duration, years 0
Develosment Coete
Inventory - Feedstocks $2,380,000 Subordinate Debi Other Incenfve Payments
Inventory - Chemicals & Catalysts 50 Principal 30 0.00% Small Producer Tax Credit No
Inventory - Biodiesel and Glycerin $2439,709 nterest Rate 9.00% fixed rate
Inventory - Spare Parts: $125,000 Lender Fees 30 0.000%
Slanup Costs $350,000 Flacement Fecs 0 0.000% Flant [ng Rate
Land 5347,000 Amortization Pzriod 10 years % of
Administration Bulding & Furnishing 5525,000 Meonth Mameplate
Rail Improvements $150,000 Equity Investment 13 100.0%
Site Development Costs $710,000 Total Equity Arount S$2E,902.484 40.00% 14 100.0%
Roling Stock and Shop Equipment 5180,000 Placement Fees 30 0.000% 15 100.0%
Organizational & Interim Costs $1,750,000 Common Equity S$2E,902.484 100.000% 16 100.0%
Caritalized Fees and Interest $600,000 Preferred Equity 30 0.000% 17 100.0%
Working Capital $4.250,000 18 100.0%
Contingency $1.203,500 Grants 19 100.0%
Total Cevelopment Costs $15,010,209 Amount 30 0.00% 20 100.0%
pa 100.0%
TOTAL USES $72.256,209 TCOTAL SOURCES $72,256.209 2 100.0%
23 100.0%
Accounts Mavable. Reccivable & Inventorica Rcecivable Cayablc Ihwentorica 24 100.0%
(# Days) (# Days) (# Days)
Biodiesel & Glycerin 10 &0
Chemicals & Catalysts 15 a
Uhlseeds 1w 0.0
Recycled Oil Feedstocks 10 10
Utilities 15
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APEC Biodiesel Production Cost Assessment
Proferma Balance Sheet

ASSETS
Curmrent Asssts:
Cash & Cash Equivalents
Accounts Receivable - Trade
Inventories
Feedstocks
Chemicals & Catalysts
Finizhed Product Inventory
Spare Parts
Total Inventories
Prepaid Expenses
Other Current Assets
Total Current Assets

Land
Property, Plant & Equipment
Property, Plant & Equipment, at cost
Less Accumulated Depreciation & Amortization
Met Property, Plant & Equipment
Capitalized Fees & Interest
Total Assets

LIABILITIES & EQUITIES
Curmrent Liabilities:
Accounts Payable
Motes Payable
Current Maturities of Long Term Debt
Current Maturities of Subordinated Debt
Total Current Liabilities

Long Term Debt (excluding current maturities)
Subordinated Debt (excluding cumrent maturities)
Deferred Income Taxes

Total Liahiliies

Capital Shares & Equities
Preferred Shares
Common Shares:
Grants
Retained Eamings
Total Capital Shares & Equities

Total Liabilities & Equities

2008

Construction
{vear 0)

oo

cooooooo

347,000
80,254,500

0
50,364,500

1,213,601
61,925,101

oooo o

34,318,532
0

0
4,318,532

0
28,502,454

0
4,295,915
27 606,569

61,825,101

2009

1st Year
Operations

4,654 522
2,795,500

2,330,000

0
2,439,709
125,000
4,819,709
0

0
12,269,731

347,000

&0,453 500
3,599,675
56,889,525
1,490,355
70,596,914

2,463,827
0
3,064,980
0
5,528,507

37,486,625
o

a
43015432

0
28,902 484
0

921,002
27,981 482

70,998 914

2010

2nd Year

20m

3rd Year

Operations Operationg

8,221,495
3,049,538

2,379,798

0
2,439,709
125,000
4,819,507
0

0
16,090,538

347,000

&0,535,500
7,052,515
53,485,685
1,341,322
71,265,545

2,687,812
0
3,352,496
0
5,040,308

34,134,129
0

0
40,174,436

0
28,902,454
0
2,188,725
31,091,209

71,285,846

11,852,449
3,040,536

2,379,798

0
2438709
125,000
4,819,507
0

[
19,721,593

347,000
&0,580,500

50,081,045
1,192,287
71,341,925

2,687,812
0
3,666,963
0
5,354,795

30,467,146
L1}

0
35,821,841
[
28,902,484
0
5,517,500
4 519,984

71,341,925

52

2012

4th Year
Operations

15,517,450
3,049,636

2,379,796

0
2,439,709
125,000
4,819,507
0

0
23,386,604

347,000

60,639,500
13,366,554
46,672,906

1,043,251
71,449,760

2,687,812
0
4,010,971
0
5,608,783

26,456,175
0

0
33,134,958

0
28,902,484
0
9,392,319
38,294,602

71,440,760

2013

Sth Year
Operations

19,216,552
3,048,636

2,379,798

0
2438709
125,000
4 /19,507

71,589,177

287,812
0
4,367 228
0
7,075,040

22,068,947
[1]

o
29,143,966

0
28,902,484
0
13,542,707
42 445190

715891477

2014

Gth Year
Operations

22,506,142
3,049,536

2,379,798

0
2,439,709
125,000
4,819,507
0

0
30,775,285

347,000

60,739,500
20,819,374
39,920,126

745,179
71,787,591

2,687,812
0
4,798,780
0
7,485,592

17,270,166
o

a
24,756,758

0
28,502 484

0
18,125,349
47,030,832

71,787 591

ms

Tth Year
Operations

26,592,228
3,049 636

2,379,798

0
2,439,709
125,000
4,819,507
0

0
34,461,371

347,000

80,724,500
24,214,013
36,575,487

558,143
71,580,001

2,687,812
0
5,248,939
0
7,936,751

12,021,227
0

0
19,857,978

0
28,902,454

0
23,119,538
52.022,023

71,980,001

2016

Bh Year
Operations

30,281,527
3,049 536

2,379.795

0
2439709
125,000
4,819,507
0

0
38,150,570

47,000

0,835,500
27 611,153
33,228,347

447107
72,173,124

2,687 812
0
5,741,326
0
8,429137

6,279,902
o

a
14,709,032

0
26,902 484

0
26,561,602
57,454,085

72173124

017

Gth Year
Operations

33,980,763
3,049,536

2,379,798

0
2,439,709
125,000
4,819,507
0

]
41,849,908

347,000

&0,585,500
29,921,305
30,958,195

298,072
73,463,173

2,687,812
0
£,279,902
0
8,967,713

1]

1]

0
8,967,713

]
28,902,454

0
35,592,976
54,495 459

73483173

2018
10th Year
L9, iong
37,680,326
3,049 636
2,379,798
L]
2439709
125,000
4,819,507
]

[
45,540 470

347,000

£0,339,500
74,751,048

2,687,812
0
0
0
2,687 812
0
[
0
2687812

[
28,902,484

0
43,160,753
72,083,237

74,751,048



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Production Cost Assessment
Frotorma Income Statement 2008

Construction

{Year Q)
Revenus
Biodiesel 0
Glycerin o]
Smiall Producer Tax Credit 0
Total Revenue 0
Production & Operating Expenses
Fesdstocks 0
Chemicals & Catalysts 0
Management and procurement fees o]
Matural Gas 0
Electricity (Standby Charge) 0
Makeup Water i]
Wastewater Disposal o]
Direct Labor & Benefits 169,500
Total Production Costs 169,500
Gross Profit -169,500
Administrative & Operating Expenses
Maintenance Materials & Senvices 0
Repairs & Maintenance - Wages & Benefits 64,771
Consulting Services 180,000
Property Taxes & Insurance 121,423
Admin. Salaries, Wages & Benefits 278,479
Legal & Accounting/Community Affairs 137,000
OfficelLab Supplies & Expenses 245,000
Travel, Training & Miscellaneous 99,742
EBITDA -1,295,9415
Less:
Interest - Operating Line of Credit o]
Interest - Senior Debt 0
Interest - Subordinated Debt 0
Depreciation & Amortization 1]

20Uy

1st Year
Operations

96,892,727

1,305,564
0
98,198,291

78,533,333
5,400,000
1,875,000
1,158,750
120,000
90,050
7,504
853,500

88,038,137

10,160,154

858,690
320,500
12,000
807,115
557,000
11,417
24,000
6725

7,762,707

0
3,788,118

0
3,599,675

AN

2nd Year
Operations

99,300,000

1,338,000
0
100,638,000

78,533,333
5,400,000
1,875,000

12,599,863

858,630
320,500
12,000
572,368
557,000
11,417
24,000
8725

10,237,163

0
3,525,261

0
3,602,175

2

3rd Year
Operations

99,300,000

1,338,000
o
100,638,000

78,533,333
5,400,000
1,875,000
1,158,750
120,000
90,050
7,504
853,500

83,038,137

12,599,863

858,690
320,500
12,000
538,337
557,000
11,417
24,000
6,725

10,271,195
0
3,237,744

0
3,604,675

53

A2

4th Year
Operations

99,300,000

1,338,000
1]
100,638,000

78,533,333
5,400,000
1,875,000
1,158,750
120,000
90,050
7.504
853,500

88,038,137

12,599,563

858,690
320,500
12,000
504,280
557,000
11,417
24,000
6725

10,305,251

0
2,823 257

0
3,607,175

2n3

5th Year
Operations

99,300,000

1,338,000
1]
100,638,000

78,533,333
5,400,000
1,575,000
1,158,750

12,599,863

858,690
320,500
12,000
470,199
557,000
11,417
24,000
6725

10,339,332

0
2,579,269

0
3,609,675

2014

Gth Year
Operations

53,300,000

1,338,000
0
100,638,000

12,599 863

858,600
320,500
12,000
479,702
557,000
11,417
24,000
8,725

10,329,829

0
2,203,012

0
3,541,175

ANs

Tth Year
Operations

99,300,000

1,338,000
0
100,638,000

38,038,137

12,599,363

858,600
320,500
12,000
483,206
557,000
11,417

24,000
8,725

10,326,326

0
1,791,460

0
3,543,675

A6

Bth Year
Operations

99,300,000

1,338,000
0
100,638,000

12,599 563

858,630
320,500
12,000
479932
557,000
11,417
24,000
8725

10,329,539

0
1,341,301

0
3,546,175

99,300,000

1,338,000
0
100,638,000

78,533,333
5,400,000
1,875,000
1,158,750
120,000
90,050
7,504
853,500

88,038,137

12,599,863

858,590
320,500
12,000
470,055
557,000
11,417
24,000
8725

10,338,477

0
848,814
0

2,459 188

39,300,000

1,338,000
1]
100,538,000

78,533,333
5,400,000
1,875,000
1,158,750

858,600
320,500
12,000
469,728
557,000
1,417
24,000
6,725

10,339,603

0
310,338
0
2,461,588



APEC BIOFUEL ECONOMIC ANALYSIS

Brazilian Sugarcane Ethanol

APEC Sugarcane Ethanol Production Cost Assessment Projected Biofuel Production Costs per litre Feedstock ($/L) $0.31 328,414,681
Production Assumptions $0.18 Capital Cost (5/L) $0.09 $05,990 126 *Includes
$0.69 per gallon Chemicals / Enzymes $0.03 27,621,000 interest

Nameplate Fuel Ethanol { L fyear) 109,091,000 Coproduct Credits -50.28 payments
Anhydrous Ethanol Production { L fyear) 108,000,000 Energy / Utility $0.01 8,416,598
Operating Days Per Year 330 Operations / Maintenance $0.02 21,662,789

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year Tth Year 8th Year Sth Year 10th Year Annual
Product Yields & Energy Consumption Operations Operations Operations Operations Operations Operations Operafions Operations Operations Operations Escalation
Ethanol Production Increase Over Nameplate 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Anhydrous Ethanol Yield (L /ton mill-able cane) 76.6974 76.6974 T6.6974 76.6974 T6.6974 T6.6974 T6.6974 T6.6974 T6.6974 T6.6974
Fuel Ethanol Sold (L fyear) 75,401,914 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000
Anhydrous Ethanol Sold (LiYear) 74,250,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000 108,000,000
Ethanol Price (/L) $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 $0.6200 0.00%
Raw Sugar Sold (tonnes) 0 0 0 0 0 0 0 0 0 0
Raw Sugar Price ($/tonne) $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 $300.0000 0.00%
Raw Sugar Sales Comission (%of sugar price) 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
Ethanol Sales Commission (% of Ethanol Price) 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0.00%
Ethanol Transportation ($/L) $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 $0.1050 0.00%
Delivered Cane Price ($/fton mill-able cane) $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 $24.0000 0.00%
Cane Handling Fee (3/ton mill-able cane) $0.0000 $0.0000 ‘$0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 $0.0000 0.00%
Cane Usage (mill-able tons/year) 968,090 1,408,130 1,408,130 1,408,130 1.408,130 1,408,130 1408130 1.408.130 1.408.130 1,408,130
Cane Solids Content (%) 14% 14% 14% 14% 14% 14% 14% 14% 14% 14%
Annual Electricity Use (million kWhiyear) 44 550 64.800 64.800 64.800 64.800 64.800 64.800 64.800 64.800 64.800
Total Electricity Production (million KWh / year) 141.694 206.100 206.100 206.100 206.100 206.100 206.100 206.100 206.100 206.100
Electricity Cost ($/KWh) $0.0900 $0.0900 $0.0900 $0.0900 $0.0900 $0.0800 $0.0800 $0.0%00 $0.0900 $0.0900 0.00%
Electricity Avall for Sale (kwh/ton Bagasse) 881.11 83111 2811 881.11 881.11 831.11 881.11 as1.11 a81.11 a81.11
Surplus Elec Avail for Sale from Bagasse & Biogas (kWh) 97,143,761 141,300,016 141,300,016 141,300,016 141,300,016 141,300,016 141,300,016 141300016 141,300,016 141,300,016
Electricity Sales Price (3/kWh) $0.0900 $0.0900 $0.0900 $0.0900 $0.0900 $0.0800 $0.0900 $0.0%00 $0.0900 $0.0900 0.00%
Annual Fresh Water Use (m3 fy=ar) 1,147,684 1,669,358 1,669,358 1,669,358 1,669,358 1,669,358 1,669,358 1,660,358 1,669,358 1,668,358
Fresh Water Price ($/m3) $0.2640 $0.2640 $0.2640 $0.2640 $0.2640 50.2640 $0.2640 $0.2640 $0.2640 $0.2640 0.00%
Annual Effluent W ater Disposal (m3 fyear) 185,625 270,000 270,000 270,000 270,000 270,000 270,000 270,000 270,000 270,000
Effluent Water Disposal Price ($/m3) $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 $0.1320 0.00%
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APEC BIOFUEL ECONOMIC ANALYSIS

MAPEC Sugarcane Ethanol Production Cost Assessment
Production Assumptions, continued

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year Tth Year 8th Year Gth Year 10th Year Annual

Product Yields & Eneray Consumption Operations Operations Operations Operations Operations Operations Operafions Operations Operations Operations Escalation
Chemicals & Enzymes Cost (/L ethanol) $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 $0.0264 0.00%
Bagasse Use (tonsfyear) 271,065 394 276 394 276 394 276 394 276 304276 394276 394,276 394,276 394,276

Mill Mud + Ash Produced (tons/year) 140,813 140,813 140,813 140,813 140,813 140,813 140,813 140,813 140,813

Mill Mud + Ash Disposal Cost {(Sfton) $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 $3.0000 0.00%
MNumber of Employees 38 38 38 38 38 38 ] 38 k] 38

Average Salary Including Benefits $7.227 §7,.227 §7.227 §7.227 §7.227 §7.227 §7,.227 $7.227 57,227 7,227 0.00%
Maintenance Materials & Services (% of Capital Equip. Cost 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 0.00%
Property Tax & Insurance (% of Depreciated Property, Plant 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0.00%
Inflation for all other Administrative Expense Categories 0.00%
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APEC BIOFUEL ECONOMIC ANALYSIS

APEC Sugarcane Ethanol Production Cost Assessment

Financial Assumptions

Project Enginesring & Construction Costs Accounts P le. Receivable & Inventories Plant Operating Rate

Biomass Boiler + Milling equip. $55,057,000 Receivable Payable Inventories % of

Buildings and Ruads 30 (# Days) (# Days) (# Days) Munilh Narneplle

Evaporators $0 Fuel Ethanol 10 a 13 0.0%

Field Fab Tanks 30 Distillers Biomass 10 8 14 0.0%

Transformers & MCC's 30

Engineering 30

Total Project Engineering and Construction Costs $55,057,000 Denaturants 15 15 15 0.0%

Bagasse, Chemicals & Enzymes 15 20 16 50.0%

Development Costs Biomass 10 10 17 75.0%

Inventory - Cane $704,000 Raw Sugar 10 10

Inventory - Bagasse/Chemicals/Denaturart $173,000 Utilities 15 18 100.0%

Inventory - Ethanol $1,623,000 19 100.0%

Inventory - Raw Sugar 30 Investment Activities 20 100.0%

Spare Parts 30 Income Tax Rate 0.00% 21 100.0%

Land + Site Development Costs + Permitting $9,860,000

Organizational Costs 30

Financing Costs & Construction Insurance 30 Investment Interest 3.00% 22 100.0%

Startup Costs 30 Ooerating Line Interest 8.00% 23 100.0%

Locos, Rolling Stock and Shop Equipment $1.£50,000

Office, Shop and Lab Equipment 30

Cane Unloading and Storage (incl bagassz) 30

Administration Building & Furnishing 200,000 24 100.0%

Fire Protection and Potable Water 30 Siate Producer Payment Other Incentive Payments

Producer payment, $/gal $0.0000| Small Producer Tax Credit No
Annual payment cap $0|CCC Bioenergy Program No
Incentive duration, years 10

Working Capital + Risk Management 200,000

Capitalized Fees and Interest $503,504 Working Capital at Startup:

Contingency $3,£14 657 Cash at Startup -$51,803 (see Interim Funding Schedule (page 7), Construction Loan Balance in month 16)

Total Development Costs 518,128,251 Ooerating Line of Credit $1.250.000 (50% of the value of inventory at startup)

Total Capital at Startup $1,198,197

Total Estimated Project Cost $73,185 251 Capital/ Litre of capacity 50.011 (10¢/gal is the typical requirement for US Lenders)

Senior Debt (sze note 1 below) Subordinated Debt Equity Investment Grants
Principal $43,911,151 60.00%| Principal $0 0.00%| Total Equity Amount $29,274,100 40.00%  Amount
Interest Rate 9.0% fixed Interest Rate 12.00% fixed rate| Placement Fees $282.741 1.000% $0
Lender Fees 239,112 1.000%| Lender Fees 30 2.000% | Preferred Shares B0 0.000% 0.00%
Placement Fees 30 0.000%| Placement Fees 30 2.000%| Common Shares $29.274,100 100.000%

Amortization Period 10 years Amortization Period 10 years
Cash Sweep 0.000%
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APEC BIOFUEL ECONOMIC ANALYSIS

APEC Sugarcane Ethanol Production Cost Assessment

Proforma Balance Sheet

ASSETS
Current Assels:
Cash & Cash Equivalents
Accounts Receivable - Trade
Inventories
Feedsfock
Chemicals, Enzymes & Yeast
Denaturant
Finished Product Inventory
Raw Sugar Inventory
Spare Parts
Total Inventories
Prepaid Expenses
Other Current Assets
Total Current Assets

Land
Property, Plart & Equipment
Property, Plant & Equipment, at cost
Less Accumulated Depreciation & Amortization
Met Property, Plant & Equipment
Capitalized Fees & Interest
Total Assets

LIABILITIES & EQUITIES
Current Liabilities:
Accounts Payable
Notes Fayable
Current Maturities of Long Term Debt
Current Maturities of Subordinated Debt
Total Current Liabilities

Long Term Debt {excluding current maturities)
Subordinated Debt (excluding current maturities)
Deferred Income Taxes

Total Liabilities

Capital Shares & Equities
Preferred Shares
Common Shares
Grants
Retained Eamings
Total Capital Shares & Equities

Total Liabilities & Equities

Construction

(ear 0)

(=]

=== == = e e [ e Y e |

0

56,275,326
0
56,275,326
935 406
57,210,731

cooCco

28,839,881
1]

1]
28,839,881

1]
29,274,100
1]

-803,251
28,370,850

57,210,731

1st Year
Operations

11,915,907
1,606,737

1,024,095
172,800

1]

646,390

1]

1]
1,843,285
1]

1]
15,365,928

0

0,081,657
1,724,254
68,257,403
1,797 448
85,420,780

1,077 402
u

3,035,574
1]
4,112,976

38,770,997
1]

1]
42883973

1]
29,274 100
1]
13,262,706
42 536,807

85,420,780

2nd Year
Operations

53,934,093
1,748,422

1,024,096
172,300

1]

913,037

1]

1]
2,109,933
1]

1]
57,792,447

0

70,163,346
5,002,100
65,161,246
1,617,704
124 571,396

1,175,348
u

3,320,332
1]
4,495 680

35,450,665
1]

1]
39,946,345

1]
29,274 100
1]
55,350,951
84,625,051

124,571,396

3rd Year
Operalions

96,293,628
1,748,422

1,024,006
172,800

0

913,037

0

0

2,109,933

0

0
100,131,983

0

70,345,024
8,239,031
62,056,003
1,437,959
163,645,945

1,175,348
]

3,631,802
0
4,807,150

31,818,864
0

0
36,626,013

0
29,274,100
0
97,745,831
127,018,931

163,645,945

4th Year
O ions

138,684,216
1,748,422

1,024,006
172,800

0

913,037

0

0

2,109,933

0

0

142,542 570

0

70,526,722
11,585,047
58,041,677

1,258,214

202,742 461

1,175,348
]

3,972,490
0
5,147,838

27,846,374
0
0
32,994 212

0

29,274 100
0
140,474,149
168,748,249

202,742,461
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5th Year
Operations

181,105,547
1,748,422

1,024,006
172,800

0

913,037

0

0

2,109,933

0

0
184,964,301

0

70,708,412
14,890,147
55,818,265

1,078,469

241,861,036

1,175,348
]

4,345 137
0
5,520,485

23,501,237
0

0
29,021,722

0
29,274,100
0
183,565,213
212,839,314

241,861,036

6th Year
Operations

223558912
1748422

1,024,006
172800

0

913,037

0

0

2109933

0

0

227 417 266

0

70,200,101
18,204,331
52,685770

808724

281,001,761

1175348
]

4752740
0
5,928088

18,748497
0
0
24 676,585

0
29,274100
0
227,051,075
256,325175

281,001,761

Tth Year
Operations

266,043,202
1,748,422

1,024,096
172,800

0

913,037

0

0

2,109,933

0

0
269,901,556

0

71,071,790
21,527,600
49,544 190
718,979
320,164,726

1,175,348
u
5,198,580
0
6,373,928

13,549,917
0

0
19.923.845

0
29274100
0
270,966,730
300,240,831

320,104,726

8th Year
Operations

308,558,908
1,748,422

1,024,096
172,800

0

913,037

0

0

2,109,933

0

0

312,417 262

0

71,253,478
24,850,953
46,383,525
539,235
359,350,022

1,175,348
u
5,686,243
0
6,861,591

7,863,674
0

0
14725265

0
29,274,100
0
315,350,657
344 624758

309,300,022

Sth Year
Operations

351,106,120
1,748422

1,024,096
172,800

0

913,037

0

0

2,109,933

0

0
354,964,475

0

71435167
27,169,072
44 266,095
359,490
399,550,060

1,175,348
u

6,219,652
0
7,395,000

1,644,022
0

0
9,039,022

0
29,274,100
0
361,276,938
390,551,038

389,590,060

10th Year
Operations

393,674,607
1,748,422

1,024,006
172,300

0

913,037

0

0

2,109,933

0

0

397,532 862

0

71,616,356
29,487,275
42,129,581

179,745

439,842 287

1,175,348
]

0
0
1,175,348

1,644,022
0

0
2,819,370

0

29,274 100
0
407,748,817
437,022,917

439,842 267



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Sugarcane Ethanol Production Cost Assassment

Proforma Income Statement

Revenue
Ethanol
Electricity Sales
Raw Sugar Sales
Total Revenue

Ethanol Plant Production & Operating Expenses
Feedstocks
Chemicals, Enzymes & Yeast
Natural Gas or Propane (Startup/Backup)
Electricity
Denaturants
Makeup Water
Wastewater Disposal

Cogen Plant Production & Operating Expenses
Bagasse Fuel (delivered)
Boiler Ash + Mud Disposal

Direct Labror & Benefits

Total Production Costs

Administrative & Operafing Expenses
Maintenance Materials & Services
Repairs & Maintanance - Wages & Benefits
Consulting Services
Property Taxes & Insurance
Admin. Salaries, Wages & Benefils
Legal & Accounting/Gommunity Affairs
Office/Lab Supplies & Other Expenses
Trawel, Training & Miscellaneous

EBITDA

Less:
Interest - Operating Line of Credit
Interest - Senior Debt
Interest - Subordinated Debt
Depreciation & Amortization

Construction
(Year 0)

(=R~ = =]

Qeeoe e

[=J =R~ =]

i}

1]
17750
112,551
31,125
172,500
382,500
86,825

603,251

(== = =~]

st Year
Operations

38,364,494
8,742,939
1]

47,107 432

24,258 267
1,960,200
0

0

0

302,089

24 502

0

0

117,625
26,663,583

757,034
89,750
8,000
562,753
67,250
32,125
96,000
39,075

18,791,862

0
2,901,691
1]
1.724.254

2nd Year
Operations

57,697,920
31,266,003
1]

88,963,923

33,795,157
2,851,200
0

0

0

440,711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
682,574
67,250
32,125
96,000
39,075

49,185,237

0
3,639,401
0
3457501

3rd Year
Operations

57,697,920
31,266,003
0

88,963,923

33,795,157
2,851,200
0

0

0

440,711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
651,612
67,250
32,125
96,000
39,075

49,216,199

0
3,304,643
0

3.466.676
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4th Year
0 ions

57,697,820
31,266,003
0

88,963,523

33,795,157
2,851,200
0

0

0

440,711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
620,560
67,250
32,125
96,000
39,075

49,247 251

0
3,043,173
0

3.475.760

5th Year
Operations

57,697 520
31,266,003
0

88,963,523

33,795,157
2,851,200
0

0

0

440,711
35,640

0

422439
117,625
37,662,772

1,101,140
29,750
8,000
560417
7,250
32,125
96,000
39,075

49,278,305

0
2,702,485
0

3,484 845

6th Year
Operations

57,697,520
31,266,003
0

88,963,523

33,795,157
2,851,200
0

0

0

440,711
35,640

0

422439
117,625
37,662,772

1,101,140
89750
8,000
558,153
67,250
32,125
96,000
39,075

49,309,629

0
2,329,838
4]

3.493.829

Tth Year
Operations

57,687,920
31,266,003
0

88,963,923

33,795,157
2,851,200
0

0

0

440711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
526,858
67.250
32,125
96,000
39,075

49,340 954

0
1,922,234
]

3.503.014

8th Year
Operations

57,687,920
31,266,003
0

88,963 923

33,785,157
2,851,200
0

0

0

440711
35,640

0

422439
117,625
37662772

1,101,140
89,750
8,000
485,442
67,250
32125
96,000
39,075

49,372 369

0
1,476,394
]

3.512.088

ath Year
Operations

57,697,920
31,266,003
0

88,963,923

33795157
2,851,200
0

0

0

440,711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
463,935
67,250
32,125
96,000
39,075

49,403,876

0
988,732
]

2458 864

10th Year
Operations

57,697,920
31,266,003
i}

88,963,523

33,795,157
2,851,200
0

(]

(]

440,711
35,640

0

422,439
117,625
37,662,772

1,101,140
89,750
8,000
442 661
67,250
32,125
96,000
39,075

49,425,150

[i]
455,323
o

2,497 948



APEC BIOFUEL ECONOMIC ANALYSIS

Palm Biodiesel

APEC Biodiesel Production Cost Assessment
Production Assumptions

Mameplate Biodiesel Capacity (gal/year)

Biodiesal Production (galfy=ar)
Operating Days Per Year

Product Yields & Energy Consumption

=1 o |

F Crver
Biodiesel Sold (gallyear)

Biodiesel Price ($/oal)
Sales Commission (% BiodieselPrice)
Biodiesel Transportation ($/gal)

Bi ‘Yield from Feedstock (galigal
Total Feedstock Usage (galiyr)
Feedstock Test Weight (Ibégal)

Crude Soy Qil Purchase Price ($1b)

% of Crude Soy Cil in Total Feedstock
Recycled Fats & Qils Purchase Price ($/b)
% of Fats & Qils in Total Feedstock
Blended Feedstock Purchase Price (S/gal)

% Biodiesel Produced from Oilseeds
% Biodiesel Produced from Soy Cil

Soy Oil Sold (galfyear)

Soy Oil Price, FOB (S/gal)

Soy OilTransportation ($/gal)

Soy Oil Sales Commission ($/gal)

Glycerin Yield (Ibfgal biodiesel)
Percernt of Glycerin Produced that is Sold
Glycerin Sold (tonfyear)

Glycerin Price (Sfton)

Electricity Use (KWh/gal biodiesel)
Annual Electricity Use (million KW hiyear)
Electricity Price (3/kWh)

Natural Gas Use (MMBTU/gal biodiesel)
Annual Matural Gas Use (MMBT Uiy=ar)
Natural Gas Price (SIMMBTU)

Fresh Water Use (gal/gal biodiesel)
Annual Fresh Water Use (1000 galiyear)
Fresh Water Price (51000 gal)

Effluent Water Disposal (galigal biodiesel)
Annual Effluent Water Disposal (1000 galfyear)
Effluent Water Disposal Price ($/1000 gal)

28,000,000
28,000,000
330

2008
1st Year
Operations

0%
27,321,212

$3.3100
1.000%
$0.0920

0.9900
28,282,828
7.400

0.270
100%
0.100

0%
1.998

0.000
1.000

o
$1.597
$0.000
$0.000

0.892
100%
12,185
$100.00

0.080
2240
50.0458

0.0048
134,540
34.4100

1.001
28,015
205000

0.250
7,004
51.0000

2009
2nd Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9900
28,282,528
7.400

0270
100%
0.100

0%
1.898

0.000
1.000

o
$1.597
$0.000
$0.000

0892
100%
12,488
5100.00

0.080
2240
50.0458

0.0048
134,540
34.4100

1.001
28,015
205000

0.250
7,004
51.0000

Projected Biofuel Production Costs

$2.74

2010
3rd Year

2011
4th Year

Operations. Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9900
28,282,528
7.400

0.270
100%
0.100

0%
1.998

0.000
1.000

o
$1.597
$0.000
$0.000

0.892
100%
12488
$100.00

0.080
2240
$0.0459

0.0048
134,540

$4.4100

1.001
28,015
$0.5000

0.250
7,004
$1.0000

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9300
28,282,828
7.400

0.270
100%
0.100

0%
1.998

0.000
1.000

$1.597
$0.000
$0.000

0.892
100%
12,488
$100.00

0.080
2240
$0.0459

0.0048
134,540
$4.4100

1.001
28,015
$0.5000

0.250
7,004
$1.0000

Feedstock ($/gal)
Capital Cost ($/gal)
Chemicals / Enzymes
Coproduct Credits
Energy / Utility
0 ions / Maintenance

2012
Sth Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9200
28,282,828
7.400

0270
100%
0.100

0%
1998

0.000
1.000

o
$1.587
$0.000
$0.000

0832
100%
12,488
$100.00

0.080
2240
$0.0459

0.0048
134,540
$4.4100

1.001
28015
$0.5000

0250

7,004
$1.0000

59

2013
6th Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0520

0.9200
28,282,828
7.400

0.270
100%
0.100

0%
1998

0.000
1.000

o
$1.587
$0.000
$0.000

0.892
100%
12,488
$100.00

0.080
2240
$0.0459

0.0048
134,540
$4.4100

1.001
28,015
$0.5000

0.250
7,004
$1.0000

$2.02
5040
5018
50.04
$0.03|%7,171,490
30.16

2014
Tth Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9900
28,262,825
7.400

0.270
100%
0.100

0%
1.998

0.000
1.000

o
$1.597
$0.000
$0.000

0.892
100%
12,488
5100.00

0.080
2240
$0.0458

0.0048
134,540
344100

1.001
28,015
30.5000

0.250
7,004

$1.0000

565,090,900
$112,418,626 *Includes interest payments
50,400,000

-12,457,726 0.737569261
43,529 711
2015 2016 2017
Bth Year Gth Year 10th Year
Operations Operations Operations
0% 0% 0%
28,000,000  28,000000 28,000,000
$3.3100 $3.3100 $3.3100
1.000% 1.000% 1.000%
$0.0920 $0.0920 $0.0920
0.9900 0.9900 0.9900
28,282,826 28282828  2B282.828
7.400 7.400 7400
0.270 0.270 0.270
100% 100% 100%
0.100 0.100 0.100
0% 0% 0%
1.998 1.998 1.998
0.000 0.000 0.000
1.000 1.000 1.000
1] 1] 1]
$1.597 $1.597 $1.597
$0.000 $0.000 $0.000
$0.000 $0.000 $0.000
0.892 0.892 0.892
100% 100% 100%
12,488 12,488 12,488
$100.00 $100.00 $100.00
0.080 0.080 0.080
2.240 2240 2240
$0.0458 50.0458 $0.0459
0.0045 0.0045 0.0045
134,540 134,540 134,540
34,4100 34,4100 $4.4100
1.001 1.001 1.001
28,015 28,015 28,015
$0.5000 $0.5000 $0.5000
0.250 0.250 0.250
7,004 7,004 7.004
$1.0000 $1.0000 $1.0000

2018
Annual
Escalation

0.00%
0.00%
0.00%

0.00%
0.00%

0.00%

0.00%
0.00%
0.00%

0.00%

0.00%

0.00%

0.00%

0.00%



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Production Cost Asssssment

Production Assumptions, continued 2008 2009 2010 2011 2012 2013 014 2018 2016 7 2018
1st Year 2nd Year 3rd Year 4th Year Sth Year Bth Y=ar Tth Year Bth Year Gth Year 10th Year Annual
Dperations Operaions Operaticna Dperafiong Diperations Operafinng Oiperatinns Dperatinna Dpersfions Diperations Fzralatinn
Chemicals & Catalysts Cost ($/cal bicdiesel) $0.1500 $0.1500 $0.1800 $0.1300 $0.1800 $0.1800 $0.1300 $0.1800 $0.1800 $0.1500 0.00%
Mumber of Employess A k] 3 37 31 31 k] k]| A K
Awgrage Salary Including Boncfits $20 145 £20,145 £20, 145 £20,145 $20,145 $20,145 $20, 145 20,145 £20,145 20,145 0.00%
Mantenance Materials & Services 1.500% 1.500% 1.500% 1.500% 1.900% 1.500% 1.500% 1.500% 1.500% 1.500% 0.00%
Insurance Rate 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0.00%
Inflation for all other Administrative Expense Categories 0.00%
Property Tax Rate 0:50% 0.50% 0.50% 0.50% 050% 0.10% 0.20% 0.30% 0.40% 0.50%
Property Tax Amount 0 0 L] 50 50 $53 782 580,252 $135,373 §165, 148 $182,360
Financial Assumptions
USES OF FUMDS: SOURCE OF FUNDS: Investmert Activiies
Project ineering & Construction Costs Income Tax Rate 0L00%
Biodisssl Flant Capital Cost 571,556,000 Senlor Debt Investment Inzrast 3.00%
Physical Refinng to Edible Grade Ol §0 Principal $51,408 388 60.00% Operafing Line Interest B8.00%
Diileend Futractinn & Degumming Plant Capital Cosf Fn Intersat Raiz 9 N% fixed
Recycled Oil Deacidification and Degumming 30 Lender and Misc. Fees $514,084 1.000% State Producer Payment
USP Glycerine Digtillation Cepital Cost 30 Placement Fees s0 0.000% Producer payment, Sigal $0.00
Total Engineering and Construction Cost $71,586,000 Amcrtization Period 10 years Estimzted annual payment 30
Cash Swees 0.000% Incentive duration, years 1]
Development Costs
Inventory - Feedstocks $1,712,000 Suborcinate Cebt Other Incentive Payments
Imventary - Chemicals & Cataysis 50 Principal S0 0.00% Small Producer Tax Credit No
Inventory - Biodiese! and Glyeerin £2,192,145 Interzst Ratz 900% fixed rate
Imventary - Spare Paris $125,000 Lender Fees 30 0.000%
Startup Costs $350,000 Placement Fees $0 0.000% Plant ing Rate
Land $347,000 Amcrtization Period 10 years % of
Adminiztration Buildirg & Fumizshing £525,000 Menih Mamcplate
Rail Improvements: £150,000 Equity nvesiment 13 “00.0%
Site Development Cosis $710,000 Totd Equity Amount $34,272,259 40.00% 14 100.0%
180,001 P nt Fees 0 0.000% 15 00.0%
Organizational & Interim Costs 1,750,000 Comrmon Equity $34,272,259 100.000% 18 100.0%
Capitallzed Fecs and Intsrest $600,000 Prefemred Equity 30 0.000% 17 100.0%
Working Capital $4,250,000 18 100.0%
Contingency $1,203,500 Grants 19 “00.0%
Tolal Development Costs $14,09< 646 Amount 50 0.00% 20 100.0%
i 00.0%
TOTAL USES $85,680,646 TOTAL SOURCES $65,680,646 il 100.0%
23 100.0%
Avcounls Pawible, Receiveble & bnesnlorics Freuei vl Pix =] hinwet bories 24 100.0%
(# Days) (# Days) (# Days)
Rindieasl & Glyrerin n AN
Chemicals & Catalysts 15 1]
Qilseeds 10 1.0
Rezycled Oil Feedstocks 10 10
UHilitica 1E
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APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Production Cost Assessment
Proforma Balance Sheet

ASSETS
Current Assets:
Cash & Cash Equivalents
Accounts Receivable - Trade
Inventories
Fesdstocks
Chemicals & Catalysts
Finished Product Inventory
Spare Parts
Total Inventories
Prepaid Expenses
COther Current Assets
Total Current Assets

Land
Property, Plant & Equipment
Property, Plant & Equipment, at cost
Less Accumulated Depreciation & Amortization
Met Property, Plant & Equipment
Capitalized Feas & Interest
Total Assets

LIABILITIES & EQUITIES
Current Liabilities:
Accounts Payalle
Motes Payable
Current Maturities of Long Term Debt
Current Maturities of Subordinated Debt
Total Current Liabilities

Long Term Debt (excluding cument maturities)
Subordinated Debt (excluding current maturities)
Deferred Income Taxes

Total Liabiliies

Capital Shares & Equities
Preferred Shares
Common Shares
Grants
Retainad Eamings
Total Capital Shares & Equities

Total Liabiliies & Equities

2008

Construction
(Year 0)

(=]

CcCooooooo

347,000

74,704,501
0
74,704,501
1,554,743
76,608,244

ocoooo

43,330,746
0

0
43,330,746

o
34,272,259
o

-996,761
33,275,497

76,606,244

2009

1st Year
Operations

16,706,737
2,511,833

1,712,000
0
2,277,062
125,000
3,989,062
0

0
23,207,532

347,000

74,829,501
4,462 596
70,366,505
1,884,361
95,805,799

1,809,576
0
3,634,420
0
5,443 998

44,451,242
0

0
49,895,240

0
34,272,259
0

11,638,300
45,910,558

95,805,799

2010

2nd Year

201

3rd Year

DOperations Operations

32,603,053
2,740,182

1,712,397
0
2,277,062
125,000
3,989 459
0

0
39,332,693

347,000

74,879,501
107,515,663

1,974,085
0
3,975,354
0
5,949,439

40 475,588
0
0
45425327

1}
34272259
1}

26,818,078
61,090,336

107,515,663

48,605,674
2,740,182

1,712,397
0
2,277.062
125,000
3,980,459
0

0
55,335,514

347,000

74,929,501
13,018,716
51,910,785

1,507,489

119,100,789

1,974,085
0
4,348,270
0
5,322,355
36,127,619
0

0
42,449.973

1}
3,272,259
1]

42,378,557
76,650,815

119,100,789
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2012

4th Year
DOperations

64,650,588
2,740,182

1,712,397
0
2,277.062
125,000
3,980,459
0

0
71,380,528

347,000

74,979,501
17,300,475
57,579,026

1,319,053

130,725,707

1,974,085
0
4,756,167
0
5,730,252

31,371,451
0
0

38,101,704

1}
34,272,259
1]

58,351,744
92,624,003

130,725,707

2013

Sth Year
Operations

80,738,419
2,740,182

1,712,397
0
2277062
125,000
3,960,459
0

0

87 46E,060

347,000

75,029,501
21,584,735
53,444 766

1,130,617

142,390,442

1,974,085
0
5,202,328
o
7,176,414

26,168,123
0
0

33,345,537

o
34,272,259
L]

74,772,647
109,044,905

142,380 442

2014

Gth Year
Operations

96,814,401
2,740,182

1,712,397
0

2,277,062
125,000
3,389,459

0

0
103,544,042

347,000

75,079,501
25,800,495
49,279 006

942 181

154,112,229

1,974,085
0
5,690,343
o
7,664,428

20,478,730
0

0
28,143,208

0
34,272,259
0

91,696,762
125,969,020

154,112,229

2015

Tth Year
Operations

112,886,581
2,740,182

1,712,397
0

2,277 062
125,000
3,389,450

0

0
118,616,221

347,000

75,129,501
30,018,754
45,110,747

753,745

165,827,712

1,974,085
0
5,224,136
0
8,198,221

14,254 544
0
0
22,452 865

0
34,272,259
0

109,102,589
143,374,847

165,827,712

2016

Bth Year
Operations

128,963,322
2,740,182

1,712,397
0

2,277 062
125,000
3,989 459

0

0
135,692,962

347,000

75,179,501
34239 514
40,939,957

565,308

177,545,258

1,974,085
0
5,808,003
0
8,762,088

7,445 541
0
0
16,228,729

0
34,272,259
0

127,044,270
161,316,529

177,545,258

017

Gth Year

2018

10th Year

Operations Operations

145,052,996
2,740,182

1,712,397
0

2,277,062
125,000
3,989,453

0

0
151,782,636

347,000

75,229,501
37,104,411
38,125,090

376,872

190,631,508

1,974,085
0
7,446,641
0
9,420,726

0
0

0
9,420,728

1}
34272259
1}

146,938 614
181,210,672

190,631,598

161,143,606
2,740,182

1,712,397
0

2,277.062
125,000
3,389,453

0

0
167,873,247

347,000
75,279,501
39,971,608
35,307,593

188,436
203,716,375

34272259
1]

167,470,032
201,742,290

203,716,375



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Productiom Cost Assessment

Proforma Income Statement 2008

Construction

{Year 0)
Revenue
Biodiesel 0
Glycerin 1]
Smiall Producer Tax Credit 0
Total Revenue 0
Production & Operating Expenses
Feedstocks 0
Chemicals & Catalysts ]
Management and procurement fees 1]
Matural Gas 1]
Electricity (Standby Charge) 0
Makeup VWater 0
Wastewater Disposal 1]
Direct Labor & Benefits 61,125
Total Production Costs 61,125
Grogs Profit -51,125
Administrative & Operating Expenses
Maintenance Materials & Senices 0
Repairs & Maintenance - Wiages & Benefits 23,306
Consulting Services 180,000
Property Taxes & Insurance 150,103
Admin. Salaries, Wages & Benefitz 100,396
Legal & Accounting/Community Affairs 137,000
Office/Lsb Supplies & Expenses 245000
Travel, Training & Miscellansous 99,742
EBITDA 996,761
Less:
Interest - Operating Line of Credit o]
Interest - Senior Debt 0
Interest - Subordinated Debt u}
Depreciation & Amortization o]

2003 2010 il 2042 2013 2014

1st Year 2nd Year 3rd Year 4th Year 5th Year Gth Year

Operations Operations Operations Operations Operations Operations
87,015,328 89,177,200 89,177,200 89 177,200 89,177,200 89 177,200
1,218,526 1,248,800 1,245,800 1,245,500 1,245,800 1,248,800
i} 0 0 0 0 0
B8,233,855 90,426,000 90,426,000 90,426,000 90,426,000 90,425,000
56,509,091 56,509,091 56,509,051 56,509,091 56,509,001 56,509,001
5,040 000 5,040,000 5,040,000 5,040,000 5,040,000 5,040,000
1,675,000 1,875,000 1,873,000 1,875,000 1,675,000 1,675,000
593,321 583,321 593,321 593,311 593,321 593,321
102,816 102,816 102,816 102,816 102,816 102,816
14,005 14,008 14,008 14,008 14,008 14,008
7,004 7,004 7,004 7,004 7,004 7,004
307,875 307,875 307 875 307 875 307,875 307,875
54,449,115 64,449,115 54,449,115 64,449,115 64,449,115 64,449,115
23,784,740 25,976,885 25,976,885 25,976,885 25,976,885 25,975,885
1,073,790 1,073,790 1,073,790 1,073,790 1,073,790 1,073,790
115,750 115,750 115,750 115,750 115,750 115,750
12,000 12,000 12,000 12,000 12,000 12,000
750,515 707,138 664,570 622,578 580,260 591,709
200,575 200,575 200,675 200,875 200,875 200,875
11,417 11.417 11417 11,417 11417 11,417
24000 24 000 24,000 24000 24,000 24000
6,725 6,725 6,725 6,725 6,725 6,725
21,589 665 23,825,190 23,867,458 23,909,751 23,952,068 23,940,619
1] 0 o 0 o 0
4491911 4,180,217 3,839,283 3,466,367 3,058,470 2,612,308
1] o o o o u}
4,462 696 4,465,196 4,467,696 4,470,196 4 472,696 4,404,196

62

2015

Tth Year
Operaiions

89,177,200

1,248,800
0
90,426,000

56,509,081
5,040,000
1,675,000

593,321
102,816
14,008
7,004

307 875
4,449,115

25,976,885

1,073,790
115,750
12,000
595,512
200,575
11,417

A DNin

6,725
23,936,816

0
2,124,294
o

4,406,696

[§
[;

Bih Year
Operations

89,177,200

1,245 800
0
90,426,000

56,509,001
5,040,000
1,875,000
593,321
102,816
14,008
7,004
07,875

64,449,115

25,976,885

1,073,790
115,750
12,000
590,951
200,875
11417

A MNn

6,725
23,941,378

0
1,590,501
o

4,409,196

Sth Year
O ions

89,177,200

1,245 500
0
90,426,000

56,509,001
5,040,000
1,875,000
593,321
102,616
14,008
7,004
307,875

64,449.115

25,976,585

1,073.790
115,750
12,000
578,018
200,575
11,417

A Menin

24 D00

6,725
23,954,311

1]
1,006,634
o

3,053,333

3
[&-]

10th Year
O ions

89,177,200

1,248,500
0
90,426,000

56,500,001
5,040,000
1,875,000
593,321
102,518
14,008
7.004
307,875

64,449,115

25,976,885

1,073,790
115,750
12,000
577,081
200,575
11,417

A NN

24 000

6,725
23,955,247

0
367,996
1]

3,055,833



APEC BIOFUEL ECONOMIC ANALYSIS

Jatropha Biodiesel

APEC Biodiesel Production Cost Assessment
Production Assumptions

Mameplate Biodiesel Capacity (gal/year) 28,000,000
Biodiesal Production (galfy=ar) 28,000,000
Operating Days Per Year 330

2008

1st Year

Product Yields & Energy Consumption Operations
P ion Crver 0%
Biodiesel Sold (gallyear) 27,321,212
Biodiesel Price ($/oal) $3.3100
Sales Commission (% BiodieselPrice) 1.000%
Biodiesel Transportation ($/gal) $0.0920
Bi “ield from Feedstock (gal/gal 0.9900
Total Feedstock Usage (galiyr) 28,282,828
Feedstock Test Weight (Ib/gal) 7670
Crude Soy Qil Purchase Price ($1b) 0.240
% of Crude Soy Cil in Total Feedstock 100%
Recycled Fats & Oils Purchase Price ($/b) 0.100

% of Fats & Oils in Total Feedstock 0%

Blended Feedstock Purchase Price (S/gal) 1.841
% Biodiesel Produced from Oilseeds 0.000
% Biodiesel Produced from Soy Cil 1.000
Soy Oil Sold (galfyear) u]
Soy Oil Price, FOB ($/gal) $1.597
Soy OilTransportation ($/gal) $0.000
Soy Oil Sales Commission ($/gal) $0.000
Glycerin Yield (Ibfgal biodiesel) 0.892
Percernt of Glycerin Produced that is Sold 100%
Glycerin Sold (tonfyear) 12,185
Glycerin Price (Sfton) $100.00
Electricity Use (KWh/gal biodiesel) 0.080
Annual Electricity Use (million KW hiyear) 2.240
Electricity Price (3/kWh) $0.0459
Matural Gas Use (MMBTW/gal biodiesel) 0.0045
Annual Natural Gas Use (MMBT Ulyear) 134,540
Matural Gas Price (SMMBTU) 34,4100
Fresh Water Use (gal/gal biodiesel) 1.001
Annual Fresh Water Use (1000 galiyear) 28,015
Fresh Water Price (51000 gal) $0.5000
Effluent Water Disposal (galigal biodiesel) 0.250
Annual Effluent Water Disposal (1000 galfyear) 7,004
Effluent Water Disposal Price ($/1000 gal) $1.0000

Projected Biofuel Production Costs Feedstock (Sigal)

5249 Capital Cost ($/gal)
Chemicals / Enzymes
Coproduct Credits
Energy / Utility
0 ions / Maintenance
2009 2010 2011 2012 2013
2nd Year 3rd Year 4th Year Sth Year 6th Year
Operations ~ Operations Operations Operations Operations

0% 0% 0% 0% 0%
28,000,000 28,000,000 28,000,000 28,000,000 28,000,000
$3.3100 $3.3100 $3.3100 $3.3100 $3.3100
1.000% 1.000% 1.000% 1.000% 1.000%
$0.0920 $0.0920 $0.0920 $0.0520 $0.0520
0.9900 0.9900 0.9900 0.9500 0.9500
28282828 28282828 28,282,828 28,282,828 28,262,828
TET0 7670 7ET0 7670 7.670
0.240 0240 0240 0240 0.240
100% 100% 100% 100% 100%
0.100 0100 0.100 0100 0.100
0% 0% 0% 0% 0%
1.841 1841 1.841 1.841 1.841
0.000 0.000 0.000 0.000 0.000
1.000 1.000 1.000 1.000 1.000
1] 1] 1] 1] 1]
$1.597 $1.597 $1.597 $1.587 $1.587
$0.000 $0.000 $0.000 $0.000 $0.000
$0.000 $0.000 $0.000 $0.000 $0.000
0.882 0.892 0.852 0.892 0.892
100% 100% 100% 100% 100%
12,488 12,488 12,488 12,488 12,488
$100.00 $100.00 $100.00 $100.00 $100.00
0.080 0.0&0 0.080 0.080 0.080
2240 2240 2240 2240 2240
50.0458 $0.0459 $0.0459 $0.0459 $0.0459
0.0045 0.0048 0.0048 0.0048 0.0048
134,540 134,540 134,540 134,540 134,540
34,4100 $4.4100 $4.4100 $4.4100 $4.4100
1.001 1.001 1.001 1.001 1.001
28,015 28,015 28,015 28,015 28,015
$0.5000 $0.5000 $0.5000 $0.5000 $0.5000
0.250 0250 0250 0250 0.250
7,004 7.004 7.004 7,004 7,004
$1.0000 $1.0000 $1.0000 $1.0000 $1.0000

63

$1.86| 520,630,303
$0.32
$0.18| 50,400,000
-50.04| -12,457,726
$0.03|$7,171,490
$0.14 39,533,751
2014 2015
Tth Year Bth Year
Operations Operations
0% 0%
28,000,000 28,000,000
$3.3100 $3.3100
1.000% 1.000%
$0.0920 $0.0920
0.9900 0.9900
28,282,826 28,282,828
T.670 T.670
0.240 0.240
100% 100%
0.100 0.100
0% 0%
1.841 1.841
0.000 0.000
1.000 1.000
1] 1]
$1.597 $1.597
$0.000 $0.000
$0.000 $0.000
0.892 0.892
100% 100%
12,488 12,488
$100.00 $100.00
0.080 0.080
2.240 2.240
$0.0458 $0.0458
0.0045 0.0045
134,540 134,540
344100 34,4100
1.001 1.001
28,015 28,015
$0.5000 $0.5000
0.250 0.250
7,004 7,004
$1.0000 $1.0000

0.748931255

2016
Gth Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9900
28,282,528
7570

0.240
100%
0.100

0%
1841

0.000
1.000

o
$1.597
$0.000
$0.000

0892
100%
12,488
$100.00

0.080
2240
50.0458

0.0048
134,540
34.4100

1.001
28,015
205000

0.250
7,004
51.0000

$89,885,524 *Includes interest payments

2017
10th Year
Operations

0%
28,000,000

$3.3100
1.000%
$0.0920

0.9900
28,282 528
7570

0.240
100%
0.100

0%
1841

0.000
1.000

o
$1.597
$0.000
$0.000

0,892
100%
12,488
$100.00

0.080
2240
$0.0459

0.0048
134,540
$4.4100

1.001
28,015
$0.5000

0.250
7,004
$1.0000

2018
Annual
Escalation

0.00%
0.00%
0.00%

0.00%
0.00%

0.00%

0.00%
0.00%
0.00%

0.00%

0.00%

0.00%

0.00%

0.00%



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Froduction Cost Assessment

Production Assumptions, continued 2008 2009 2010 2011 2012 2013 2014 M5 M6 2017 2018
1st Year Ind Year 3rd Year 4t Year Sth Year Eth Year Tth Year Bth Year Gth Year 10th Year Annual
Operdicns Ooerations o] ions Operations: Operations Operations Operations Operaticns Operations Operatons Escalation
Chemicals & Cataysts Cost (3/gal bicdiesal) $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1800 $0.1300 $C.1800 0.00%
Mumber of Employees 3 3 3 3 3 k1l ki K 3
Average Salary Including Benefits 520,145 $20,145 520,145 520,145 520,145 520,145 520,145 520,145 $20,145 520,145 0.00%
Maintenance Materiale & Senvicee 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 1.500% 0.00%
Insurance Rate 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 1.000% 0.00%
Inflaticn for all other Adminisirative Expense Categories 0.00%
Prope ly Tux Rale 0.50% 0.50% 0.50% 0.50% 0.50% 0.10% 0.20% 0.30% 0.40% 0.50%
Property Tax Amount 30 30 30 0 $41,696 577,020 $105.962 $128.517 $149.571
Financial Assumptions
USES OF FUNDS: SOURCE OF FUNDS: Invesment Activiies
Project Enginesring & Construction Costs Intome Tax Rate 0.00%
Bicdiese! Plant Capital Cost $54,547,000 Senior Debt Investment Interest 3.00%
Physical Refining to Edible Grade Oil 50 Principal 541,104,588 60.00% Operating Line Interest 8.00%
Oilseed Exraction & Degumming Plant Capital Cost 30 Interest Rate 9.0% fixed
Recyeled Oil Deacidification and Degumming 50 Lender ard Misc. Fees $411.048 1.000% State Producer Payment
USP Glycerine Distillation Capital Cost 30 Placemert Fees 30 0.000% Producer payment, $gal $0.00
Total Engineering and Construcion Cost $54,547.000 Amortizaton Period 10 vears Estimated annual payment 30
Cash Sweep 0.000% Incentive durafion, years 0
Imentory - Feedstocks 1,578,000 Subordinate Debt Other Incenfive Payments:
Inventory  Chemicals & Catalyete 50 Principal S0 0.00% Small Producer Tasx Credit Mo
Imventory - Biodiesel and Gycerin 52,192,145 Interest Rate 9.00% fixed rate
Imventory - Spare Paris $125,000 Lender Fees 30 0.000%
Stertup Costs $350,000 Placemert Fees 30 0.000% Plant ing Rate
Land SM7,000 Amortizaton Period 10 yoars " of
Administration Building & Furnishing $525,000 Menth Nameplats
Rai improvemenis $150,000 Squity invesment i3 100.0%
Site Development Costs $710,000 Total Equity Amount $27,403.059 40.00% 14 100.0%
Roling Stock and Shop Cquipment F180,001 Hlacemert Fees 30 LU0 15 10U
Organizational & Interim Costs 51,750,000 Common Equity $27,403.059 100.000% 16 100.0%
Caitalized Fees and Interest '$600,000 Preferred Equity 30 0.000% 17 100.0%
Working Capital 54,250,000 18 100.0%
Contingency 51,203,500 Srants 19 100.0%
Total Development Costs $13,950,646 Amount 30 0.00% 20 100.0%
prd | 100.0%
TOTA. USES $68,507.646 TOTAL SOURCES $68.507.646 s 100.0%
3 100.0%
Accounts Payable. Receivable & Inventories Recsivable Payable Inventories 24 100.0%
(# Days) (# Days) (# Days)
Bindiesal & Glycerin 10 g0
Chemicals & Cataysts 15 i}
Oilseeds 10 100
Roeyclcd Ofl Focdatocka 10 10
Utilities 15
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APEC BIOFUEL ECONOMIC ANALYSIS

APEL Biodieszl Production Cost Assessment
Proforma Balance Sheet

SSETS
Currznt Assets
Cash & Cash Equivalents
Accounts Receivable - Trade
Imventories:
Feedstocks
Chemicals & Catalysts
Finighed Product Inventory
Spare Parts
Total Inventoies
Prepaid Expenses
Other Current Assets
lotd Current Assets

Land
Property, Plant & Fuipment
Property, Plant & Equipment, at ccst
Less Accumulated Depreciation & Amortization
Met Property, Flant & Equipment
Capialized Fees & Interest

Totd Assels
LIABILITIES & EQUITIES
Currznt Liabilites:
Accounts Payable
Motes Payable
Current Maturities of Long Term Debt
Current Maturities of Subordinated Debt
Tota Current Liabilities

Long Term Debt (excluding current maturities)
Subeordinated Debt (2xcluding current maturities)
Deferred Income Taxes

Totd Liabiliies

Capital Shares & Equities
Preferred Shares
Common Shares:
Grants
Retained Eamings
Tota Capital Shares & Equities

Totd Liabiliies & Equities

2008

Construzstion
(Year0d)

cooooooo

347,000

57,865,501
0
57,665,501
1,184,376
CO178 877

ocooo o

32,736,501
32,736,501
o

27,403,059
0

962 683
26,440,375

59,176,877

2009

12t Year
Cperations

23,529,151
2,511,833

1,578,000
0
2,277,062
125,000
3,855,082
0

0

24,846 U046

347,000

57,790,501
3,436,100
54,354 401
1,410,349
aes nna 207

1,696,076

0
2,905,972

]
4,582,049

35,541,865
0

0
40,133,814

o
27,403,059
0

18,471,324
45 574,383

86,008,297

45,843,028
2,740,182

1,577,668
0
2,277,062
125,000
3,854,729
0

0

52 431 WY
347,000
57,840,501
6,733,615
541,106,586
1,259,765

105 184,500
1,839,356

0

3,178,572

0

5,017,929
32,353,293
0

o
37,381,221

[1]
27 403,059
0

40,377,310
67,780,369

105,151,590

68,264 117
2,740,182

1,577,668

347,000

57,890,501
10,033,630
47 556,671

1,128,680

4' "}4 I4O| =7a

191,578

1,839,356

0
3,476,744

0
5,316,101

28,556,548
0
0

34,202,649

1]
27 403,059
0

62,585,871
£9,958,930

124,191,578

2012

4th Vear
Operations

90,717,706
2,740,182

1,577,668
0
2,277,062
125000
3,854,729
0

0
97312617

347,000

57,940,501

1,839,356

0
3,802,887

0
5,642,243

25,083,651
0
0

30,725,904

o
27 403,059
0

85,122,604
112,525,663

143,251,567
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113,203,820
2,740,182

1,577,668

114, 798, 131
347,000

57,990,501
16,641,160
41,349,341

848,510

162,341,581
241,

1,539,356

0
4,150,624
0
5,998,880

20,924,037
0
0

26,923,017

o
27,403,059
0

108,015,505
135,415,564

162,341,581

135,680,787
2740182

1,577,665

14221 594
347,000

58,040,501
19,877,675
38,162,826

705,425

181,480 248
ST

1,839,356

i
4549 826
i
£,369,182

16,374,211
0

0
22,763,393

o
27 403,059
0

131,324,497
158,727,556

181,490,949

2015

Tth Year
Operatiors

158,154,297
2,740,182

1,577,565
0

2,277,062
125,000
3,854,729

0

0

164, 144 205

347,000

58,090,501
23,116,590

6,815,987

14,397,581
0

0
18,213,366

o
27,403,059
o

155,017,733
162,420,791

200,634,359

2016

Bth Year
Operations

180,630,754
2,740,182

1,577 665
0

2,277,062
125,000
3,854,729

0

0

181,225 6

347,000

56,140,501
26,358,205
31,782,296

423255
10 TR M

1,839,356

0
5443473

0
7,282,529

5,954 108
0

0
13,236,937

o
27,403,059
0

178,138,220
206,541,279

219,778,216

017

oth Vesar
O ions

203,116,571
2740182

1,577 5668
0

2277062
125000
3,854 729

0

0

204,017 482

347000

58,180,501
28,563338

1,839,356
0
5,954,108
7793464
0
0

0
7.793464
o
27,403059
0

204771232
232,174,351

230967815

2018

225,602,586
2,740,182

1,577,666
0

2,277,062
125.000
3,854,729

0

0

ZE, 190 A0

347,000

58,240,501
0,770,972
27,469,529

141,085

WM ALC 147

260,155,112

1,339,355
1,839,356

0
0
0
1,839,356
o

27,403,059
0

230,912,597
258,315,755

260,155,112



APEC BIOFUEL ECONOMIC ANALYSIS

APEC Biodiesel Production Cost Assessment

Proforma Income Statement

Revenue

Biodiesel

Glycerin

Small Producer Tax Credit
Total Revenue

Production & Operating Expenses
Fesdstocks
Chemicals & Catalysts
Management and procurement fees
Matural Gas
Electricity {Standby Charge)
Maksup Water
Wastewater Disposal
Direct Labor & Benefits
Total Production Costs

Gross Profit

Administrative & Operating Expenses
Maintenance Matenals & Senices

Repairs & Maintenance - Wages & Benefits

Consulting Services

Property Taxes & Insurance

Admin. Salaries, Wages & Denefits
Legal & Accounting/Comnunity Affairs
OfficefLab Supplies & Expenses
Travel, Training & Miscellansous

EBITDA

Less:
Imterest - Operating Line of Credit
Interest - Senior Debt
Interest - Suberdinated Debt
Depreciation & Amortization

2008

Congtruction
{ear 0)

ooo o

oo ooo

1,125
61,125

61,125

23,396
180,000
118,025
100,396
137,000
245,000

99,742

962,683

ooo o

2009 2010 2011 2012 2013
1st Year 2nd Year Ird Year 4th Year Eth Year
Operations Operations Operations Operations Operations
&7,015,325 89,177,200 89 177,200 89,177,200 89,177,200
1,218,526 1,248,600 1,245 500 1,248,800 1,248 800
0 0 0 o 0
88,233,855 90,426,000 90,426,000 90,426,000 90,426,000
52,063,030 52,063,030 52,063,030 52,063,030 52,063,030
5,040,000 2,040,000 5,040,000 5,040,000 5,040,000
1,875,000 1,875,000 1,875,000 1,875,000 1,875,000
593,321 593,321 593,321 593,321 593,321
102,816 102,516 102,516 102,516 102,816
14,008 14,008 14,008 14,008 14,008
7,004 7,004 7,004 7,004 7,004
307,675 307,575 307,575 307,875 307,875
60,003,054 60,003,054 60,003,054 60,003,054 60,003,054
28,230,800 30,422 946 30,422 946 30,422,946 30,422 846
818,205 818,205 818,205 818.205 818,205
115,750 115,750 115,750 115,750 115,750
12,000 12,000 12,000 12,000 12,000
580,125 547,014 514,539 452.039 449,514
200,873 200,673 200,873 200,673 200,873
11,417 11417 11,417 11417 11,417
24,000 24,000 24,000 24,000 24 D00
6,725 6,725 6,725 6,725 6,725
26,461,704 28,686,960 28,719,435 28,751,935 28,784,461
0 1] 1] u] 1]
3,591,596 3,342.374 3,069,774 2,771,602 2,445 460
0 0 0 o 1]
3,435,100 3,438,600 3,441,100 3,443 600 3,446,100
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2014

Gth Year
Operafions

89,177,200

1,248,800
0
90,426,000

52,063,030
5,040,000
1,675,000

593,321
102,516
14,005
7,004

307 575
60,003,054

30,422,945

818,205
115,750
12,000
458 660
200,873
11,417
24,000
6,725

28,775,314

0
2,088,722
0
3,377 500

2013

Tth Year
Dperations

9,177,200

1,248 800
0
90,426,000

52,063,030
5,040,000
1,875,000
593,321
102,816
14,008
7.004
07,875

60,003,054

30,422,946

818,205
115,750
12,000
462,118
200,873
11,417
24,000
6,725

28,771,856

0
1,698,521
0
3,380,100

2016

Bth Year
DOperations

89,177,200

1,248 500
0
90,426,000

52,063,030
5,040,000
1,875,000
593,321
102,616
14,008
7.004
307,875

60,003,054

30,422,946

818,205
115,750
12,000
459171
200,673
11417
24,000
6,725

28,774,804

0
1271716
0
3,382,500

2017

gth Year
O ions

88,177,200

1,248,800
0
90,426,000

52,063,030
5,040,000
1,875,000
593,321
102,816
14,008
7,004
307,875

60,003,054

30,422,945

818,205
115,750
12,000
449,810
200,873
11417
24,000
5725

26,784,164

0
804,874
1]
2,348,219

2018

10th ear
O ions

89,177,200

1,248,500
0
90,426,000

52,063,030
5,040,000
1,575,000
593,321
102,816
14,008
7.004
307,575

60,003,054

0 477,946

818,205
115,750
12,000
449 612
200,673
11,417
24,000
6,725

28,784,362

0
294,238
1]
2,345,719



APEC BIOFUEL ECONOMIC ANALYSIS

US Cellulosic Ethanol

Apec Cellulosic Production Cost Assessment
Production Assumptions

Nameplate Denatured Fuel Ethanol (gal/year)

Anhydrous Ethanol Production (gal/year)
Operating Days Per Year

Product Yields & Energy Consumption

Ethanol Production Increase Over Previous Year
Anhydrous Ethanol Yield (gal/dry ton)

Denatured Ethanol Sold (gallyear)

Ethanol Price ($/gal)

Ethanol Sales Commission (% of Ethanol Price)
Ethanol Transportation ($/gal)

Feedstock Usage (ton/year)
Feedstock Moisture Content (%)
Feedstock Usage (dry ton/year)
Feedstock Price ($/ton)
Feedstock Price ($/dryton)

Electricity Use (kWh/ton)
Annual Electricity Use (million kWh/year)
Electricity Price ($/kWh)

Fresh Water Use (1000 gal/ton)
Annual Fresh Water Use (1000 gal/year)
Fresh Water Price ($/1000 gal)

20,000,000
19,047,619
350

1st Year

Operations

0%

86.50
17,042,857
3.00
1.000%
$0.0000

214,087
10.0%
192,678
$53.96
$59.96

-618.243
-132.358
$0.0699

0.544
104,895
$0.50

2nd Year
Operations

0%

86.50
20,000,000
3.00
1.000%
$0.0000

244,671
10.0%
220,204
$53.96
$59.96

-540.963
-132.358
$0.0699

0.544
119,880
$0.50

Projected Biofuel Production Costs

$2.27
3rd Year 4th Year
Operations Operations
0% 0%
86.50 86.50
20,000,000 20,000,000
3.00 3.00
1.000% 1.000%
$0.0000 $0.0000
244,671 244,671
10.0% 10.0%
220,204 220,204
$53.96 $53.96
$59.96 $59.96
-540.963 -540.963
-132.358 -132.358
$0.0699 $0.0699
0.544 0.544
119,880 119,880
$0.50 $0.50

Feedstock ($/gal) $0.66
Capital Cost ($/gal) $0.93
Chemicals / Enzymes $0.76
Coproduct Credits -$0.47
Energy / Utility $0.08
Operations / Maintenance $0.31
5th Year 6th Year 7th Year 8th Year

Operations Operations Operations Operations
0% 0% 0% 0%
86.50 86.50 86.50 86.50
20,000,000 20,000,000 20,000,000 20,000,000
3.00 3.00 3.00 3.00
1.000% 1.000% 1.000% 1.000%
$0.0000 $0.0000 $0.0000 $0.0000
244,671 244,671 244,671 244,671
10.0% 10.0% 10.0% 10.0%
220,204 220,204 220,204 220,204
$53.96 $53.96 $53.96 $53.96
$59.96 $59.96 $59.96 $59.96
-540.963 -540.963 -540.963 -540.963
-132.358 -132.358 -132.358 -132.358
$0.0699 $0.0699 $0.0699 $0.0699
0.544 0.544 0.544 0.544
119,880 119,880 119,880 119,880
$0.50 $0.50 $0.50 $0.50
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130,374,040

$182,951,850 *Includes

150,476,190

-77,029,546
60,370,549

9th Year
Operations

0%

86.50
20,000,000
3.00
1.000%
$0.0000

244,671
10.0%
220,204
$53.96
$59.96

-540.963
-132.358
$0.0699

0.544
119,880
$0.50

interest
payments

10th Year
Operations

0%

86.50
20,000,000
3.00
1.000%
$0.0000

244,671
10.0%
220,204
$53.96
$59.96

-540.963
-132.358
$0.0699

0.544
119,880
$0.50

Annual

Escalation

0.00%
0.00%
0.00%

0.00%
0.00%

0.00%

0.00%



APEC BIOFUEL ECONOMIC ANALYSIS

Apec Cellulosic Production Cost Assessment
Production Assumptions, continued

1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year oth Year 10th Year Annual
Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations Escalation
Effluent Water Disposal (1000 gal/ton) 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054 0.054
Annual Effluent Water Disposal (1000 gal/year) 10,490 11,988 11,988 11,988 11,988 11,988 11,988 11,988 11,988 11,988
Effluent Water Disposal Price ($/1000 gal) $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 0.00%
Denaturant Use (% of ethanol sold) 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000%
Annual Denaturant Use (gallyear) 925,926 1,058,201 1,058,201 1,058,201 1,058,201 1,058,201 1,058,201 1,058,201 1,058,201 1,058,201
Denaturant Price ($/gal) $1.50 $1.50 $1.50 $1.50 $1.50 $1.50 $1.50 $1.50 $1.50 $1.50 0.00%
Chemicals & Enzymes Cost ($/gal ethanol) $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 $0.8000 0.00%
Number of Employees 33 33 33 33 33 33 33 33 33 33
Average Salary Including Benefits $55,833 $55,833 $55,833 $55,833 $55,833 $55,833 $55,833 $55,833 $55,833 $55,833 0.00%
Maintenance Materials & Services (% of Capital Equipr 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 0.00%
Property Tax & Insurance (% of Depreciated Property, F 1.300% 1.300% 1.300% 1.300% 1.300% 1.300% 1.300% 1.300% 1.300% 1.300% 0.00%
Inflation for all other Administrative Expense Categories 0.00%
Financial Assumptions
USE OF FUNDS: SOURCE OF FUNDS: Investment Activities
Project Engineering & Construction Costs Senior Debt Income TaxRate 0.00%
EPC Contract $121,125,258 Principal $85,937,406 60.00% Investment Interest 3.00%
Site Development $1,475,000 Interest Rate 8.00% fixed Operating Line Interest 8.00%
Rail $1,602,500 Lender and Misc. Fees $859,374 1.000%
Barge Unloading $0 Placement Fees $0 0.000% State Producer Payment
Additional Grain Storage $0 Amortization Period 10 years Producer payment, $/gal $0.000
Contingency $4,200,000 Cash Sweep 0.000% Estimated annual payment $0
Total Engineering and Construction Cost $128,402,758 Incentive duration, years 5
Subordinate Debt

Development and Start-up Costs Principal $0 0.00% Other Incentive Payments
Inventory - Feedstock $339,000 Interest Rate 9.00% interestonlyj| Small Producer Tax Credit No
Inventory - Chemicals, Yeast, Denaturant $914,000 Lender Fees $0 0.000%| % of CCC Payment 0%
Inventory - Spare Parts $300,000 Placement Fees $0 1.500%
Start-up Costs $1,350,000 Amortization Period 10 years Plant Operating Rate
Land $300,000 % of
Fire Protection & Potable Water $1,310,000 Equity Investment Month Nameplate
Administration Building & Office Equipment $440,000 Total Equity Amount $57,291,604 40.00% 13 0.0%
Insurance & Performance Bond $325,000 Placement Fees $0 0.000% 14 50.0%
Rolling Stock & Shop Equipment $480,000 Common Equity $57,291,604 100.000% 15 100.0%
Organizational Costs & Permits $1,259,000 Preferred Equity $0 0.000% 16 100.0%
Capitalized Interest & Financing Costs $2,428,000 17 100.0%
Working Capital/Risk Management $5,381,253 Grants 18 100.0%
Total Development Costs $14,826,253 Amount $0 0.00% 19 100.0%

20 100.0%
TOTAL USES $143,229,010 TOTAL SOURCES $143,229,010 21 100.0%

22 100.0%
Accounts Payable, Receivable & Inventories Receivable Payable Inventories 23 100.0%

(# Days) (# Days) (# Days) 24 100.0%

Fuel Ethanol 14 8
Coproducts 14 8
Denaturants 10 15
Chemicals & Enzymes 15 20
Feedstock 10 10
Utilities 15
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APEC BIOFUEL ECONOMIC ANALYSIS

Apec Cellulosic Production Cost Assessment
Proforma Balance Sheet

ASSETS
Current Assets:
Cash & Cash Equivalents
Accounts Receivable - Trade
Inventories
Feedstock
Chemicals, Enzymes & Yeast
Denaturant
Finished Product Inventory
Spare Parts
Total Inventories
Prepaid Expenses
Other Current Assets
Total Current Assets

Land
Property, Plant & Equipment
Property, Plant & Equipment, at cost
Less Accumulated Depreciation & Amortization
Net Property, Plant & Equipment
Capitalized Fees & Interest
Total Assets

LIABILITIES & EQUITIES
Current Liabilities:
Accounts Payable
Notes Payable
Current Maturities of Senior Debt (incl. sweeps)
Current Maturities of Working Capital
Total Current Liabilities

Senior Debt (excluding current maturities)
Working Capital (excluding current maturities)
Deferred Income Taxes

Total Liabilities

Capital Units & Equities
Common Equity
Preferred Equity
Grants (capital improvements)
Distribution to Shareholders
Retained Earnings
Total Capital Shares & Equities

Total Liabilities & Equities

Construction
(Year 0)

o o

O 00 o0oooooo

300,000

116,837,482
0
116,837,482
2,117,193
119,254,675

o o oo o

64,121,841
0

0
64,121,841

57,291,604
0
0
0
-2,158,770
55,132,834

119,254,675

1stYear
Operations

18,531,312
2,310,000

330,061
914,000
61,224
410,053
300,000
2,015,338
0

0
22,856,650

300,000

130,632,758
8,594,931
122,037,827
3,120,410
148,314,887

604,105
0
6,347,437
0
6,951,543

73,725,918
0

0
80,677,461

57,291,604
0
0
0
10,345,822
67,637,426

148,314,887

2nd Year
Operations

37,839,751
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772
0

0
42,321,523

300,000

131,105,414
16,785,224
114,320,190
2,808,369
159,750,081

679,707
0
6,870,670
0
7,550,378

66,855,248
0

0
74,405,626

57,291,604
0
0
0
28,052,851
85,344,455

159,750,081

3rd Year
Operations

57,329,350
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772
0

0
61,811,122

300,000

131,578,069
24,867,474
106,710,595
2,496,328
171,318,044

679,707
0
7,437,034
0
8,116,742

59,418,214
0

0
67,534,955

57,291,604
0

0

0
46,491,485
103,783,089

171,318,044

4th Year
Operations

76,917,874
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772
0

0
81,399,646

300,000

132,050,725
32,869,081
99,181,644

2,184,287

183,065,576

679,707
0
8,050,085
0
8,729,793

51,368,128
0

0
60,097,921

57,291,604
0

0

0
65,676,051
122,967,655

183,065,576
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5th Year
Operations

96,604,275
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
101,086,046

300,000

132,523,381
40,808,921
91,714,460

1,872,246

194,972,752

679,707
0
8,713,671
0
9,393,379

42,654,457
0

0
52,047,836

57,291,604
0

0

0
85,633,312
142,924,916

194,972,752

6th Year
Operations

116,387,748
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
120,869,520

300,000

132,996,037
48,788,406
84,207,631

1,560,205

206,937,355

679,707

0
9,431,958
0
10,111,665

33,222,499
0

0
43,334,165

57,291,604
0

0

0
106,311,586
163,603,191

206,937,355

7th Year
Operations

136,268,811
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
140,750,582

300,000

133,468,692
56,632,433
76,836,260

1,248,164

219,135,006

679,707

0
10,209,454
0
10,889,162

23,013,045
0

0
33,902,207

57,291,604
0

0

0
127,941,195
185,232,799

219,135,006

8th Year
Operations

156,245,701
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
160,727,473

300,000

133,941,348
64,450,516
69,490,832

936,123

231,454,428

679,707

0
11,051,042
0
11,730,749

11,962,003
0

0
23,692,752

57,291,604
0

0

0
150,470,071
207,761,676

231,454,428

9th Year
Operations

176,318,082
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
180,799,854

300,000

134,414,004
72,247,774
62,166,230

624,082

243,890,165

679,707

0
11,962,003
0
12,641,711

0
0

0
12,641,711

57,291,604
0

0

0
173,956,850
231,248,455

243,890,165

10th Year
Operations

196,485,683
2,376,000

377,212
870,748
61,224
496,586
300,000
2,105,772

0

0
200,967,454

300,000

134,886,660
80,028,963
54,857,697

312,041

256,437,192

679,707
0
0
0
679,707

0
0

0
679,707

57,291,604
0

0

0
198,465,880
255,757,485

256,437,192



APEC BIOFUEL ECONOMIC ANALYSIS

Apec Cellulosic Production Cost Assessment

Proforma Income Statement

Revenue

Ethanol

Gypsum

Carbon Dioxide

Cellulosic Producer Tax Credit
Total Revenue

Production & Operating Expenses
Feedstocks
Chemicals, Enzymes & Yeast
Natural Gas
Electricity
Denaturants
Makeup Water
Wastewater Disposal
Direct Labor & Benefits
Total Production Costs

Gross Profit

Administrative & Operating Expenses
Maintenance Materials & Services
Repairs & Maintenance - Wages & Benefits
Consulting, Management and Bank Fees
Property Taxes & Insurance
Admin. Salaries, Wages & Benefits
Legal & Accounting/Community Affairs
Office/Lab Supplies & Expenses
Travel, Training & Miscellaneous

Total Administrative & Operating Expenses

EBITDA

Less:
Interest - Operating Line of Credit
Interest - Senior Debt
Interest - Working Capital
Depreciation & Amortization

Pre-TaxIncome
CurrentIncome Taxes

Net Earnings (Loss) for the Year

Pre-Tax Return on Investment
11-Year Average Annual Pre-TaxROI
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Construction 1st Year 2nd Year 3rd Year 4th Year 5th Year 6th Year 7th Year 8th Year 9th Year 10th Year
(Year 0) Operations Operations Operations Operations Operations Operations Operations Operations Operations Operations

0 50,617,286 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 50,617,286 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000 59,400,000

0 11,552,130 13,202,434 13,202,434 13,202,434 13,202,434 13,202,434 13,202,434 13,202,434 13,202,434 13,202,434

0 13,333,333 15,238,095 15,238,095 15,238,095 15,238,095 15,238,095 15,238,095 15,238,095 15,238,095 15,238,095

0 0 0 0 0 0 0 0 0 0 0

0 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805 -9,251,805

0 1,278,214 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000 1,500,000

0 52,448 59,940 59,940 59,940 59,940 59,940 59,940 59,940 59,940 59,940

0 10,490 11,988 11,988 11,988 11,988 11,988 11,988 11,988 11,988 11,988

160,833 965,000 965,000 965,000 965,000 965,000 965,000 965,000 965,000 965,000 965,000

160,833 17,939,810 21,725,653 21,725,653 21,725,653 21,725,653 21,725,653 21,725,653 21,725,653 21,725,653 21,725,653

-160,833 32,677,476 37,674,347 37,674,347 37,674,347 37,674,347 37,674,347 37,674,347 37,674,347 37,674,347 37,674,347

0 2,119,692 2,422,505 2,422,505 2,422,505 2,422,505 2,422,505 2,422,505 2,422,505 2,422,505 2,422,505

43,104 320,500 320,500 320,500 320,500 320,500 320,500 320,500 320,500 320,500 320,500

0 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000 150,000

304,557 1,522,787 1,590,392 1,490,062 1,391,138 1,293,261 1,196,188 1,098,599 1,002,771 907,281 812,061

290,875 557,000 557,000 557,000 557,000 557,000 557,000 557,000 557,000 557,000 557,000

1,109,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000 84,000

50,400 72,000 72,000 72,000 72,000 72,000 72,000 72,000 72,000 72,000 72,000

200,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000 50,000

1,997,937 4,875,979 5,246,397 5,146,068 5,047,143 4,949,267 4,852,193 4,754,604 4,658,777 4,563,286 4,468,066

-2,158,770 27,801,497 32,427,950 32,528,280 32,627,204 32,725,081 32,822,154 32,919,743 33,015,571 33,111,061 33,206,281

0 0 0 0 0 0 0 0 0 0 0

0 6,701,974 6,218,587 5,695,354 5,128,990 4,515,939 3,852,354 3,134,067 2,356,570 1,514,983 604,021

0 0 0 0 0 0 0 0 0 0 0

0 8,594,931 8,502,334 8,394,291 8,313,648 8,251,880 8,291,526 8,156,068 8,130,124 8,109,299 8,093,230

-2,158,770 12,504,592 17,707,029 18,438,634 19,184,566 19,957,261 20,678,275 21,629,608 22,528,877 23,486,779 24,509,030

0 0 0 0 0 0 0 0 0 0 0

-2,158,770 12,504,592 17,707,029 18,438,634 19,184,566 19,957,261 20,678,275 21,629,608 22,528,877 23,486,779 24,509,030

-3.8% 21.8% 30.9% 32.2% 33.5% 34.8% 36.1% 37.8% 39.3% 41.0% 42.8%
31.5%



