

















grown Tilapia fish for processing into filets for local demand as well as the export fish
market. The estimated weight of raw fish produced per day is 1,340,000 lbs. At a filet
yield of 42% a total of 562,000 Ibs (281 Tons of Tilapia filets) will be produced/Day along
with 778,000 Ibs, or when divided by 2,000 Ibs/Ton = 389 Tons of volatile solids/Day. At a
commodity sell price of US$2.18/lb, the daily revenue is estimated at 281 Tons/Day x 2,000
Ibs/Ton x US$2.18/lb = US$1,225,160/Day

It is virtually impossible to obtain a buyer commitment on a current basis in the form of a
purchase agreement for a product that is 36 months away from coming into existence. In
terms of investor risk assessment, the existence of the very large fish commodity market
itself is regarded as ample proof of probable visible cash flow from this specific food
product.

The 389 Tons VS/Day x 2,000 Ibs/Ton = 778,000 Ibs of Volatile Solids/Day. This amount of
waste translates into 778,000 Ibs Volatile Solids/Day x 12 cubic feet of methane/lb Volatile
Solids = 9,336,000 cubic feet/Day of CH,. At 24 cubic foot/lb, the methane production
translates into 9,336,000 CFD CH,/24 = 389,000 Ibs/2,000 = 194.5 Tons CH,/Day. 194.5
Tons CH,/Day x 1.375 = 267.44 Tons CO,/Day.

US$1,225,160/Day
From Tilapia Fish

389 Tons VS/Day
From Tilapia Fish
Processing Produces
194.5 Tons CHy/Day
and

267.4 Tons CO,/Day

The 1.4 Tons Volatile Solids/Day from Tilapia Fish Farming Wastes can be converted into
CH, production by multiplying the Volatile Solids by 12 to determine cu. ft. of methane gas
produced. Cu. ft. of methane gas produced + 24 cu. ft./Ib = Ibs methane gas. Lbs.
methane gas multiplied by 1.375 = Ibs CO, produced. 1.4 Tons VS/Day x 2,000 Ibs/Ton x
12 cu. ft./Ib VS = 33,600 cu. ft. CHy/Day. 33,600 cu. ft. CH,/Day + 24 cu. ft./lb = 1,400
Ibs/Day. When divided by 2,000 Ibs/Ton = 0.70 Tons CH,/Day. 0.70 Tons CH,/Day x 1.375 =
0.96 Tons CO,/Day.

1.4 Tons VS/Day
Produces

0.7 Tons CH,/Day and
0.96 Tons CO,/Day
From Tilapia Fish
Farming Wastes

Additional Agricultural Food Production and Processing

A 10,000 Sow Farrow-To-Finish farming operation will be provided that will produce an
average of 30 pigs/sowl/year. The 10,000 sows therefore translate into 30 x 10,000 =
300,000 pigs/year. At a midterm weight of 100 Ibs, each hog will generate daily wastes
sufficient to produce 3.02891 cubic feet of methane gas/hog/day (archived data from
Premium Standard Farms, Kansas City) through anaerobic digestion for a total daily
production of 3.02891 x 300,000 or 908,673 cubic feet. At 24 cubic foot/lb, the methane
production translates into 908,673/24 = 37,861 Ibs/2,000 = 18.9 Tons CH,/Day. 18.9 Tons
CH,/Day x 1.375 = 26.0 Tons CO,/Day.

Pigs usually reach market weight between 5 and 6 months of age at approximately 260 to
280 pounds. During this time, the pigs are often fed several corn-soybean meal based
diets that change in nutrient composition to meet their needs. Pigs weigh about 3 pounds
at birth and stay with the sow until 21 days of age. At this time, they are placed on a grain
diet. Pigs have unlimited access to feed and water at all times. They will eat about 1
pound of feed per day at weaning and as much as 8 pounds of feed per day as they near
market weight. Water intake is about 1 gallon per day up to 5 or 6 gallons per day as they
near market weight. Just weaned pigs (21 days of age) need to be kept at about 80 to 85
degrees Fahrenheit and by market weight 65°F. Therefore, heating and cooling systems
need to be in place throughout their entire growing period. A total of 4 MW of electricity
will be required for the pig farming operations.

For market hogs the pigs will consume about 3 to 4 percent of their body weight. A 200-
pound hog will consume about 6 to 6.5 pounds each day.

o Nursery pigs weighing about 10 pounds consume around 0.5 pounds
¢ Feeder pigs weighing about 50 pounds consume around 1 to 2 pounds

37.9 Tons VS/Day
From Pig Farming

18.9 Tons CH,/Day
From Pig Farming

26.0 Tons CO,/Day
From Pig Farming

4 MW Electricity
Required For Pig
Farming




e Grower pigs (now referred to as hogs) weighing about 100 pounds consume
around 3 to 4 pounds

¢ Finisher hogs weighing about 150 pounds consume around 4 to 5 pounds

e Hogs more than 200 pounds consume around 6 to 7 pounds

United States retail pork prices are currently around US$2.87/lb and on the increase. The
wholesale producer receives about 43% of this price or US$1.46/lb. The above prices
represent the average for the last 3 years. As a commodity there is no guarantee they will
drift up or down but will likely continue to fluctuate as they have been for the last 50
years. Current marketplace dressed pork yields are over 3,750 Ibs/year/sow. A 10,000
sow farrow-to-finish operation is estimated to produce 37,500,000 Ibs of dressed pork/year
or an average of 102,740 Ibs/Day. At US$1.46/Ib the daily revenue is estimated at
US$150,000.00. The exported pork product will be certified as organically produced.
Organic food is produced according to a set of principles and standards concerning such
issues as pesticides, additives, animal welfare (medications) and sustainability. Organic
pork will carry a higher marketplace value than non-organically produced pork similar to
all organically produced food products.

At a finished market weight of 250 Ibs, 300,000 pigs x 250 Ibs = 75,000,000 Ibs/year.
75,000,000 Ibs/year + 2,000 Ibs/Ton = 37,500 Tons/year. 37,500 Tons/year + 365 days/year
= 102.7 Tons/Day. The processing of pork yields about 30% biowastes. The total
processing wastes calculate out at 102.7 Tons x 30% = 30.8 Tons VS/Day. When
anaerobically digested the 30.8 Tons/Day volatile solids x 2,000 = 61,600 Ibs VS/Day.
61,600 Ibs VS/Day x 12 = 739,200 cu ft methane gas/Day. At 24 cubic feet/lb, the methane
production translates into 739,200 CFD CH,/24 = 30,800 Ibs/2,000 = 15.4 Tons CH,/Day.
15.4 Tons CH,/Day x 1.375 = 21.2 Tons CO,/Day.

US$150,000/Day
From Pork

30.8 Tons VS/Day
From Pork
Processing

15.4 Tons CH,/Day
From Pork
Processing

21.2 Tons CO,/Day
From Pork
Processing

Power Required for Project Building

The project building will provide 15 MW of power for the community served. The project
building will contain a large photobioreactor that will receive its lighting requirements
from long lasting light emitting diode (LED) illumination. The power generation required
for the photobioreactor is 60 MW. Additional project building equipment will require an
additional 25 MW. Reserve power requirements are indicated at 50 MW to enable a 75% of
total capacity generation factor. Total power required for the project building adds up to
15+ 60 + 25 + 50 = 150 MW.

150 MW Power
Required For Project
Building

Total Volatile Solids Produced From
Marketplace Municipal Solid Wastes (MSW)
Biowastes-To-Energy Feedstocks

Subtotal Total Volatile Solids Produced From All Above Sources:

1. From Municipal Solid Wastes:

264 Tons VS/Day

2. From Tilapia Fish Farming and Processing:

390 Tons VS/Day

3. From Pig Farming and Processing:

68.7 Tons VS/Day

Subtotal becomes 264 + 390 + 68.7 = 723 Tons VS/Day

723 Tons VS/Day

Subtotal Methane Gas Produced From All Above Sources:

1. From Municipal Solid Wastes:

132 Tons CH4/Day

2. From Tilapia Fish Farming and Processing:

195.2 Tons CH,/Day

3. From Pig Farming and Processing:

34 Tons CH,/Day




Subtotal becomes 132.0 + 195.0 + 34.4 = 361.2 Tons CH,/Day

361.4 Tons CH,/Day

Subtotal Carbon Dioxide Gas Produced From All Above Sources:

1. From Cement Manufacturing:

300 Tons CO,/Day

2. From Municipal Solid Wastes (MSW):

181.5 Tons CO,/Day

3. From Tilapia Fish Farming and Processing:

268 Tons CO,/Day

4. From Pig Farming and Processing:

47.2 Tons CO,/Day

Subtotal becomes 300 + 181.5 + 268 + 47.2 = 796.7 Tons CO,/Day

796.7 Tons CO,/Day

Two-Phase Anaerobic Digestion

All of the wastes associated with agricultural production will be managed through two-
phase anaerobic digestion technology. Traditional anaerobic digestion (often referred to
as conventional high rate anaerobic digestion) produces a biogas that consists of 1/3
carbon dioxide gas by volume and 2/3 methane gas by volume as a common gas mixture.
Two-phase anaerobic digestion, however, produces the same gases as two distinct gases
consisting individually of carbon dioxide gas and methane gas. The separation of the two
gases permits each to be managed individually.

In every anaerobic digester the ratio of carbon dioxide gas produced relative to methane
gas is 1:2 on a volumetric basis. The molecular weight of methane gas (CH,) is 16 (12 for
Carbon + 4 for Hydrogen) whereas the molecular weight of carbon dioxide gas (CO,) is 44
(12 for Carbon and 32 for Oxygen). 1 x 44 = 44 weight units for carbon dioxide gas and 2 x
16 = 32 weight units for methane gas. 44 divided by 32 = 1.375. Carbon dioxide produced
relative to methane produced is therefore 137.5% on a mass basis. The actual weight of
methane gas produced may be found by multiplying its cubic feet by the factor 0.0423
Ibs/cu. ft. to arrive at its actual weight in Ibs. This weight may be multiplied by the factor
of 1.375 (137.5%) to arrive at the corresponding weight of carbon dioxide produced in Ibs.
The amount of methane gas generated through two-phase anaerobic digestion may be
found by multiplying the volatile solids weight of the biowastes in Ibs by 12 to arrive at the
cubic feet of methane gas produced in Ibs.

Other sometimes handy mathematical relationships are:

1 Ton VS/Day produces 24,000 cu ft CH,/Day from two-phase anaerobic digestion

1 Ton VS/Day produces 0.508 Tons CH,/Day from two-phase anaerobic digestion

1 Ton VS/Day produces 0.698 Tons CO,/Day from two-phase anaerobic digestion

1 Ton CH,/Day used for electricity generation produces 2.75 Tons CO,/Day

129,000 cu ft of CH,/Day produces 1 MW of combined cycle electricity power generation
The equivalent of 258,000 cu ft of CH,/Day produces 1 MW of power from a coal fired plant
1 Ton CO,/Day produces 90.91 Gallons Biodiesel/Day

Products Of Two-
Phase Anaerobic
Digestion

Volatile Solids (VS)
x 12 = cu. ft. CH,

cu. ft. CH, x 0.0423
= lbs CH,

Ibs CH, x 1.375
= lbs COZ

Enclosed Photobioreactor for Spirulina Microalgae Production

The enclosed photobioreactor consists of a 2,200,000 foot long 12”@ clear schedule 40
PVC pipe spiral wrapped externally with ultra high efficiency long lasting (10 years +) light
emitting diode lighting for continuous photosynthesis. A small portion of the Spirulina
microalgae produced will be continuously recycled to the start of the photobioreactor to
provide the required seed to enable continuous Spirulina microalgae production.
Ongoing Spirulina microalgae production is achieved by individual cell division.
Electricity requirements = 100 MW for the lighting and associated recirculation pumping
equipment.

150 MW Required for
Enclosed
Photobioreactor
Project Building




The photobioreactor will receive 100% of the carbon dioxide gas output of the two-phase
anaerobic digester and 100% of the carbon dioxide combustion gas output from electricity
generation. In addition, it will receive 100% of the output of macronutrients from the
reverse osmosis treatment equipment downstream from the two-phase anaerobic
digester. The Spirulina microalgae require both carbon dioxide and macronutrients to
maximize their rate of growth. The photobioreactor will be operated at a temperature of
35°C (95°F) and a pH of 9.4 to further optimize Spirulina microalgae rate of growth.
Spirulina will be produced using photosynthesis in the same manner that has existed for
billions of years in the oceans of the world. The photosynthesis reaction is:

Chlorophyll
6 H,O + 6 CO, + photons —
water + carbon dioxide + light energy —

CeH1206 + 6 O,
glucose carbohydrate + oxygen

The chemical mass balance of the above equation becomes :

108 gm H,O + 264 gm CO, — 180 gm glucose carbohydrate + 192 gm O,
total of 372 gm reactants — total of 372 gm products

For each 264 grams of CO, reacted 180 grams of glucose carbohydrate and 192 grams of
O, will be produced. For each ton of CO, reacted, 180/264 or 0.682 tons of glucose
carbohydrates and 192/264 or 0.73 tons of O, will also be produced. Glucose
carbohydrates equate to Spirulina microalgae, a plant type material called phytoplankton.
Respiration occurs in the Mitochondria of cells. It is almost the exact opposite reaction to
photosynthesis. These two reactions work together to maintain a biological balance on
earth. The respiration reaction is:

Mitochondria

CGH1205 +6 02 — 6 H20 +6 C02+ 2,880 kJ/mol

Under intense lighting conditions the rate of photosynthesis is likely 20 times that of
respiration. It is generally believed that photosynthesis occurs only during periods of
sunlight (or artificial light) and that respiration occurs only during periods of darkness.
Horticulture studies have established that several, but not all, species of plants can be
grown under continuous lighting. The same studies have established that photosynthesis
and respiration can and do occur simultaneously under continuous lighting conditions.
Plants are multi-cell and capable of learned behavior whereas Spirulina microalgae are
single cell plants and therefore totally incapable of acquiring learned behavior. Spirulina
microalgae can therefore be grown under continuous lighting conditions even though
they have never been exposed to continuous lighting conditions for billions of years.
Continuous lighting therefore approximately doubles total Spirulina growth relative to
day/night growth rates.

The glucose produced during photosynthesis contains about 6% lipids (fats). Lipids are
efficiently converted into biodiesel through a transesterification process. Each ton of CO,
will simultaneously produce 0.68 tons glucose carbohydrates x 0.06 = 0.04 tons biodiesel
and 1.0 — 0.04 = 0.96 tons of byproduct biowastes. 100% of the byproduct biowastes will
consist of volatile solids. One ton CO,/Day can therefore produce 0.04 tons biodiesel/Day.
At a specific gravity of 0.88 this is equivalent to 0.04 tons x 2,000 Ibs/ton divided by 0.88
specific gravity = 90.91 gallons/day. The same one ton CO,/Day will produce 0.96 tons x
2,000 Ibs/ton = 1,920 Ibs volatile solids/day or 21.12 Ibs volatile solids/gallon of biodiesel.

One Ton CO,/Day
Produces 0.682 Tons
Of Glucose
Carbohydrates/Day
from Spirulina
microalgae

One Ton CO,/Day
Produces 0.727 Tons
Of Oxygen Through
Photosynthesis

One Ton CO,/Day
Produces 0.04 Tons
Biodiesel/Day

One Ton CO,/Day
Produces 0.96 Tons
Volatile Solids/Day

One Ton CO,/Day
Produces 90.91
Gallons Of
Biodiesel/Day

Each Gallon of
Biodiesel Produced
Produces 21.12 Ibs of
Volatile Solids

Biodiesel Production

All biodiesel produced will fully comply with American Society for Testing and Materials
(ASTM) Standard Specification D 6751-03.

The amount of biodiesel produced is directly dependent on the amount of Spirulina
microalgae produced. The amount of Spirulina microalgae produced is directly




dependent on the amount of carbon dioxide gas that is added to the photobioreactor.
Since carbon dioxide gas is produced by electricity generation, two-phase anaerobic
digestion, and cement production, the total amount of CO, produced must be determined
from each source.

Source No. 1: Electricity Generation:

A total of 150 MW of electricity will be produced for the 50,000 population community and
the project building. About 100 MW of electricity will be used internally for the
photobioreactor, air liquefaction, methane gas compression, tilapia fish lighting, pig
production, and general building use.

When generating electricity CO, is produced according to the following combustion
equation:

CH4 + 202 +7.52 N2 — COz + 2H20 +7.52 N2 + heat
methane + oxygen + nitrogen — carbon dioxide + water + nitrogen

The chemical mass balance of the above equation becomes:

16 gm CH, + 64 gm O, + 105 gm N, — 44 gm CO, + 36 gm H,O +105 gm N,
total of 80 gm reactants — total of 80 gm products

Please note that nitrogen is not a reactant as it does not participate in the reaction. For
each ton of CH, used for electricity generation a total of 44/16 or 2.75 tons of CO, will be
produced along with a total of 36/16 or 2.25 tons of H,0. 2.25 tons of H,O is, in turn,
equivalent to 2.25 tons H,0 x 2,000 Ibs/ton = 4,500 Ibs + 8.34 Ibs/gallon = 540 gallons of
water. For each ton of CH, used for electricity generation a total of 105/16 or 6.56 tons of
Nitrogen will be produced.

If 150 MW of electricity is produced to provide energy independence within the community
as well as the project building, a total of 150 MW x 129,000 CH,/Day/MW = 19,350,000 cubic
feet of methane gas will have to be used each day. At 24 cubic foot/lb, the methane usage
translates into 19,350,000 cu ft CH,/24 = 806,250 Ibs/2,000 = 403 Tons CH,/Day. Since each
ton of CH, produces 2.75 Tons of CO, the generation of 150 MW of electricity produces
403 x 2.75 = 1,109 Tons of CO,/Day due to the generation of electricity. Since each ton of
CH, produces 2.25 Tons of H,0, the generation of 150 MW of electricity also produces 403
x 2.25 = 907 Tons of H,O/Day. Since each ton of CH, also produces 6.56 Tons of N, due to
the generation of electricity, 403 Tons CH,; x 6.56 = 2,645 Tons N,/Day.

Source No. 2: Two-Phase Anaerobic Digestion:

From above 796.7 Tons CO,/Day subtotal from all above sources, add 1,109 Tons CO,/Day
from electricity generation = 1,906 Tons CO,/Day.

From above, each ton of CO, produces 0.727 Tons O,/Day through photosynthesis and
0.682 Tons of Spirulina microalgae, therefore 1,906 Tons CO,/Day produces 1,906 x 0.727
= 1,385 Tons O,/Day as well as 1,906 x 0.682 = 1,300 Tons Spirulina microalgae/Day.

Since one ton CO,/Day produces 0.04 tons biodiesel/day, 1,906 Tons CO,/Day produces
1,906 x 0.04 tons = 76 tons biodiesel/Day. At a specific gravity of 0.88 this is equivalent to
76 tons x 2,000 Ibs/ton divided by 0.88 specific gravity = 173,273 gallons/day.

Since each gallon of biodiesel produced generates 21.12 lbs of volatile solids, 173,273
gallons x 21.12 = 3,659,520 Ibs. Volatile Solids/Day. 3,659,520 Ibs Volatile Solids/Day +
2,000 Ibs/Ton = 1,830 Tons Volatile Solids/Day. The 1,830 Tons Volatile Solids/Day from
biodiesel production can be converted into CO, production by multiplying the Volatile
Solids by 12 to determine cu. ft. of methane gas produced. Cu. ft. of methane gas
produced + 24 cu. ft./lb = Ibs methane gas. Lbs. methane gas multiplied by 1.375 = lbs

150 MW Total
Electricity Generation
Capability

1 Ton CH, Produces
2.75 Tons CO, From
Electricity Generation

1 Ton CH, Produces
2.25 Tons H,0 From
Electricity Generation

1 Ton CH, Produces
540 Gallons Of Water
From Electricity
Generation

1 Ton CH, Produces
6.56 Tons N, Gas/Day
From Electricity
Generation

150 MW Of Electricity
Produces 1,109 Tons
Of CO,/Day

150 MW Of Electricity
Produces 907 Tons Of
H,O/Day equivalent to

217,506 Gallons/Day

1,385 Tons O,
Produced/Day
Through
Photosynthesis

2,645 Tons N,
Produced/Day

1,300 Tons Spirulina
Microalgae
Produced/Day

173,273 Gallons Of
Biodiesel
Produced/Day

Additional 1,758 Tons
VS/Day

produced from
Biodiesel production
wastes

Additional 915 Tons
CH,Day

produced from
Biodiesel production




CO, produced or 1,830 Tons VS/Day x 2,000 Ibs/Ton x 12 = 43,914,240 cu. ft. CH,/Day.
43,914,240 cu. ft. + 24 cu ft/lb = 1,829,760 Ibs CH,/Day. 1,829,760 lbs CH,/Day + 2,000
Ibs/Ton = 915 Tons CH,/Day. 1,829,760 Ibs CH,/Day x 1.375 = 2,515,920 Ibs CO,/Day.
2,515,920 Ibs CO,/Day + 2,000 Ibs/Ton = 1,258 Tons CO,/Day.

Since one ton CO,/Day produces 0.727 Tons O,/Day through photosynthesis, 1,258 Tons
CO,/Day produces 1,258 x 0.727 = 915 tons O2/Day thus increasing O, production from
1,385 Tons/Day to 2,300 Tons/Day.

Since one ton CO,/Day produces 0.04 tons biodiesel/day, 1,258 Tons CO,/Day produces
1,258 x 0.04 tons = 50 tons biodiesel/Day. At a specific gravity of 0.88 this is equivalent to
50 tons x 2,000 Ibs/ton divided by 0.88 specific gravity = 114,360 gallons biodiesel/day
thus increasing biodiesel production from 173,273 GPD to 287,633 GPD.

Since one ton CO./Day produces 0.96 tons volatile solids/day, 1,258 Tons volatile
solids/Day produces 1,258 x 0.96 tons = 1,208 tons volatile solids/Day. 1,208 tons volatile
solids/Day x 2000 Ibs/Ton x 12 = 28,984,320 cu ft CH4/24 = 1,207,680 1bs/2000 = 604 Tons
CH4IDay

Since the basic waste-to-energy process fully satisfies electricity demand the excess
methane gas will be beneficially used for:

1. The production of methanol through syngas technology that is used as a required
feedstock in the production of biodiesel biofuel,
2. The production and sale of renewable natural gas biofuel to the marketplace.

wastes

Additional 1,258 Tons
CO,/Day

produced from
Biodiesel production
wastes

O, Production
increased to 2,300
Tons/Day

Biodiesel Production
increased to
287,633 GPD

CH, increased to
1,519 Tons/Day

Pig and Tilapia Fish Feed Requirements

The 10,000 sow operation will produce 102.7 Tons/Day of finished hogs. It takes about 1.2
Ibs of feed to increase a pig’s weight by 1.0 pound. The 102.7 Tons of finished hogs will
require 102.7 x 1.2 or 123 Tons of feed per Day. The production of tilapia fish is 335
Tons/Day. It takes about 1.2 Ibs of feed to increase the fish weight by 1.0 pound. The 335
Tons of finished fish will require 335 x 1.2 or 402 Tons of feed per Day. Combined feed
requirements are 123 + 402 = 525 Tons feed/Day. Spirulina microalgae production at 1,300
Tons feed/Day will entirely satisfy pig and tilapia fish feeding requirements.

OAT Process Power Generation Potential

361.4 + 1,519 = 1,880 Tons CH,/Day available. 1,880 Tons CH,/Day x 2,000 Ibs/Ton
= 3,760,800 Ibs/Day. 3,760,800 Ibs/Day x 24 cu ft/lb = 90,259,200 cu ft/Day.
90,259,200 cu ft/Day + 129,000 cu ft/MW = 700 MW power potential. 700 MW less
15% parasitic digester plant use = 595 MW Net renewable energy potential
available. 595 MW minus dedicated 150 MW for project building = 445 MW
available. 445 MW x 129,000 cu ft/Day = 57,405,000 cu ft methane gas
available/Day. One half or 28,702,500 cu ft of the excess methane will be
converted into liquefied natural gas (LNG) and the other half will be converted into
methanol.

28,702,500 cu ft CHy/Day + 24 cu ft/lb = 1,195,938 Ibs/Day. 1,195,938 Ibs/Day + 3.84
Ibs LNG/Gallon = 311,442 Gallons LNG/Day.

28,702,500 cu ft CH,/Day + 24 cu ft/lb = 1,195,938 Ibs/Day. 1,195,938 Ibs/Day + 6.60

595 MW Net
Renewable Energy
Potential

311,442 Gallons LNG
Produced/Day

181,203 Gallons
Methanol




Ibs Methanol/Gallon = 181,203 Gallons Methanol/Day.

Produced/Day

Total Volatile Solids Production

Each gallon of produced biodiesel generates 21.12 pounds of volatile solids.
287,633 GPD of produced biodiesel x 21.12 = 6,074,809 Ib VS/Day or when divided
by 2,000 Ibs/Ton = 3,037 Tons VS/Day. Above subtotal of 723 Tons VS/Day + 3,037
Tons VS/Day = 3,760 Tons VS/Day.

Two-Phase Anaerobic Digester Size Calculations:

Volatile Solids = 3,760 Tons/Day x 2,000 Ibs/Ton = 7,520,809 Ibs/Day

VS:COD =1:2, COD = 15,041,618 lbs COD/Day

Organic Loading Ibs COD/Day/Cubic Foot = 6

Digester Size = 15,041,618/6 = 2,506,936 Cubic Feet

Digester Size In Gallons = 2,506,936 x 7.481 = 18,754,391 Gallons

Safety Factor = 1.5

Digester Size = 18,754,391 x 1.5 = 28,131,585 Gallons (450’ x 450’ x
20’H)

Estimated Constructed Cost At US$11.18/Gallon = US$314,511,120

Sched

ule of Project Construction Costs:

Anaerobic Digester Feed Tank: US$3,000,000 US$3,000,000
105 MGY Biodiesel Manufacturing Equipment: US$28,000,000 US$28,000,000
Biodiesel Storage Tank with 90 Day 25 million gallon storage capacity measuring

500’ x 500’ x 20’H at US$0.50/Gal constructed cost: US$12,500,000 US$12,500,000
Building Size: 2.0 km x 2.0 km x 3 Stories with 132,000,000 sq. ft. @ US$7.00 =

US$924,000,000 US$924,000,000
Cement Kiln Constructed Cost: US$12,000,000 US$12,000,000
Concrete Ready Mix Plant Constructed Cost = US$3,000,000 US$3,000,000
EAF Steel Recycling Process Equipment Constructed Cost: US$50,000,000 US$50,000,000
LED Lighting Purchase Cost: US$60,000,000 US$60,000,000
Liquefied Natural Gas (LNG) Storage Tank with 137,772 GPD = 90 Day 13 million

gallon storage capacity measuring 300’ x 300’ x 20’H at US$0.50/Gal constructed

cost: US$5,000,000 US$5,000,000
Liquefied Nitrogen Air Separation Equipment: US$300,000,000 US$300,000,000
Liquefied Nitrogen Delivery Equipment: US$500,000 US$500,000
Methanol Storage Tank with 181,203 GPD = 90 Day 16 million gallon storage

capacity measuring 350’ x 350’ x 20’H at US$0.50/Gal constructed cost: US$8,000,000
US$8,000,000

Liquefied Nitrogen (LNG) Storage Tank with 90 Day 462 million gallon storage

capacity measuring 1,800’ x 1,800’ x 20’H at US$0.50/Gal constructed cost:

US$240,000,000 US$240,000,000

Liquefied Oxygen Storage Tank with 90 Day 43 million gallon storage capacity
measuring 600’ x 600’ x 20’H at US$0.50/Gal constructed cost: US$21,500,000

US$21,500,000

Methane Compression Equipment sized at 50 million CFD: US$50,000,000 US$50,000,000
Photobioreactor: US$100,000,000 US$100,000,000
Potable Water Storage Tank with 90 Day 50 million gallon storage capacity

measuring 600’ x 600’ x 20’H at US$0.50 Constructed Cost: US$25,000,000 US$25,000,000
Combined Cycle Power Generation Equipment sized at 150 MW: US$1,500,000/MW

x 150 MW = US$225,000,000 US$225,000,000
Reverse Osmosis Equipment: US$6,000,000 US$6,000,000

Sow Procurement Costs: US$5,000,000




Electricity Requirements = 2.0 MW

US$5,000,000

Tilapia Fish Farming Acreage: 50 hectares x 24’ H

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

Fish Processing Equipment: US$500,000

US$500,000

Two-Phase Anaerobic Digester: US$314,511,120

US$314,511,120

Subtotal Project Construction Costs: US$2,393,511,120

US$2,393,511,120

Add 15% Contingencies @ US$350,026,668

US$350,026,668

Total Project Construction Costs: US$2,743,537,788

US$2,743,537,788

Project Visible Cash Flow Revenue Streams:

From Sanitary Wastewater — US$0.00

From Municipal Solid Wastes — US$0.00

From Agro Wastes — US$0.00

From Animal Wastes — US0.00

From Electricity: 40 MW x 24 = 960 MWh/Day @ US$45.00/MWh =
US$43,200/Day. This amount of electricity generation will provide the

average demand load of the community for the next 20 years. US$43,200/Day
From Biodiesel: 287,633 GPD always priced at 80% of existing marketplace

retail. Current retail is US$2.50/gallon and increasing. US$2.50 x 80% =

US$2.00. 287,633 x US$2.00 = US$508,000/Day. US$575,266/Day

From Methanol: 181,203 GPD always priced at 80% of existing marketplace
retail. Current retail is US$4.00/gallon and increasing. US$4.00 x 80% =
US$3.20. 181,203 x US$3.20 = US$579,850/Day.

US$579,850/Day

From Liquefied Nitrogen (LN2)(LIN): 2,645 Tons/Day = 5,131,300 GPD
priced at US$0.50/gallon = US$2,565,650/Day.

US$2,565,650/Day

From Liquefied Oxygen: 2,300 Tons/Day = 2,300 Tons x US$225/Ton =
US$517,500/Day.

US$517,500/Day

From 300’ x 300’ x 20’ high LNG Storage Tank producing 137,772
Gallons/Day or x 208.33 cu ft/Gal = 28,702, 500 cu ft of Compressed
Renewable Natural Gas Fuel priced at US$4.80/1000 cubic feet/Day =
28,702,500 + 1000 x US$4.80 = US$137,772/Day.

US$137,772/Day

From Processed Pork Exports: Retail pork prices are currently around
US$2.87/Ib. The wholesale producer receives about 43% of this price or
US$1.46/Ib. The above prices represent the average for the last 3 years. As
a commodity there is no guarantee they will drift up or down but will likely
continue to fluctuate as they have been for the last 50 years. Current
marketplace dressed pork yields are over 2,750 Ibs/year/sow. A 10,000 sow
farrow-to-finish operation is estimated to produce 27,500,000 Ibs of dressed
porkl/year or an average of 75,342 Ibs/Day. At US$1.46/lb the daily revenue
is estimated at US$150,000.00.

US$150,000/Day

From Fresh Tilapia Filet Exports: US$613,452 at a sell price of US$2.18/lb

US$1,225,160/Day

From Self-Biofueled Trains & Locomotives:

US$958,900/Day

From Self-Biofueled Ships:

US$6,849,315/Day

From Tidal Generators:

US$27,397,260/Day

Renewable Energy and other Credits based on estimated 100 MW Project
Power Generation:

One Certified Emission Reduction Credit =1 Tonne CO,
Reduction. 1,620 MW Project Power Production x 24 hour/Day =
38,880 MWh/Day. 38,880 MWh/Day x 1,100 Ibs CO, Reduction
(using natural gas)/MWh + 2,000 Ibs/Ton = 21,384 Tons CO,/Day x
365 =7,805,160 Tons CO,/Year x 2,000/2,204 = 7,082,722
Tonnes/Year @ US$20 (range of US$20-US$40) = US$141, 654,446
[Year + 365 = US$388,094/Day for years 2008-2012 delivery.

US$35,935/Day

Total Project Revenue Streams:

US$41,035,808/Day




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

Additional Notes:
1. Total Land Requirements: Estimate 2,500 hectare
2. Time to design-build-install-operate is estimated at 36 months.,

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






