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Product: Biowastes-To-Energy Business Models 1 & 2

Business Model 1 consists of:

1.

The production of sufficient electricity to achieve
complete energy independence for communities,
i.e., cities and counties. The production of elec-
tricity is accomplished through the anaerobic di-
gestion of organic based wastes such as food
waste, green waste, animal waste, food process-
ing waste, and municipal solid waste. The an-
aerobic digestion of these wastes results in the
production of methane gas and other co-products.
The methane gas is used to fuel an electric gen-
erator. Through the digestion of sufficient wastes
a community becomes totally energy independent
permitting it to permanently disconnect from the
grid power supply which currently provides elec-
tricity to the community. The electricity generated
will be sold to community citizens and businesses
at a permanent 20% discount from existing retail
prices that are able to achieve lasting marketplace
price stability. The discount will be greater in Ha-
waii, perhaps as much as 40%, due to its total re-
liance on imported oil. The discount will be even
greater in Latin America which must pay off past
debts in the form of extremely high electricity
prices. The 40% discount will be applied in coun-
tries which lack petroleum resources similar to
Hawaii. The 20% discount will otherwise generally
apply throughout the world. When making elec-
tricity from biowastes its cost of generation is con-
siderably less than the cost (referred to as avoided
costs) of electricity produced by coal fired power
plants, nuclear power plants, and hydroelectricity
plants.

The production of sufficient fuels to achieve com-
plete fuels independence for communities, i.e., cit-
ies and counties. The fuels consist of biodiesel,
compressed natural gas (CNG), E85, LP Gas,
natural gas, and liquefied natural gas (LNG). Bio-
diesel is destined to completely replace petroleum
diesel because of its superior lubricity, engine per-
formance, environmental friendliness, and increas-
ingly favorable price. As petroleum diesel supplies
continue to diminish in availability biodiesel will ful-
fill the need. If biodiesel suppliers do an excellent
job in the marketplace biodiesel will replace petro-
leum diesel before petroleum diesel supplies be-
come obsolete. Biodiesel is currently being made
from waste cooking oils, animal fats (tallow), and
vegetable oils. The concept of using vegetable oil
as an engine fuel dates back to 1895 when Rudolf
Diesel (1858-1913) developed the first engine to
run on peanut oil, as he demonstrated at the
World Exhibition in Paris in 1900. Most unfortu-

nately, Mr. Diesel died in 1913 before his vision of
a vegetable oil powered engine was fully realized.

Rudolph Diesel

"The use of vegetable oils for engine fuels may seem insig-
nificant today. But such oils may become in the course of
time as important as the petroleum and coal tar products of
the present time." Rudolph Diesel, 1912

After Mr. Diesel's death the petroleum industry
was rapidly developing and produced a cheap by-
product "diesel fuel" powering a modified "diesel-
engine". Thus, clean vegetable oil was forgotten
for many years as a renewable source of power.

Modern diesels are now designed to run on a less
viscous fuel than vegetable oil but, in times of fuel
shortages, cars and trucks were successfully run
on preheated peanut oil and animal fat. It seems
that the upper rate for inclusion of rapeseed oil
with diesel fuel is about 25% but crude vegetable
oil as a diesel fuel extender induces poorer cold-
starting performance compared with diesel fuel or
biodiesel made with fatty esters (McDonnel K et al.
JAOCS 1999, 76, 539). Today’'s diesel engines
require a clean-burning, stable fuel operating un-
der a variety of conditions. In the mid 1970s, fuel
shortages spurred interest in diversifying fuel re-
sources, and thus biodiesel as fatty esters was
developed as an alternative to petroleum diesel.
Later, in the 1990s, interest was rising due to the
large pollution reduction benefits coming from the
use of biodiesel. The use of biodiesel is affected
by legislation and regulations in all countries (Kno-
the G, Inform 2002, 13, 900). On February 9,
2004, the Government of the Philippines directed
all of its departments to incorporate one percent
by volume coconut biodiesel in diesel fuel for use
in government vehicles. The EU Council of Minis-
ters adopted new pan-EU rules for the detaxation



of biodiesel and biofuels on October 27, 2003.
Large volume production occurs mainly in Europe
with production there now exceeding 1.4 million
tons per year. Western European biodiesel pro-
duction capacity was estimated at about 2 million
metric tons per year largely produced through the
transesterification process, about one-half in Ger-
many (440,000 and 350,000 MT in France and It-
aly, respectively). In the United States, by 1995,
10 percent of all federal vehicles were to be using
alternative fuels to set an example for the private
automotive and fuel industries. Several studies
are now funded to promote the use of blends of
biodiesel and heating oil in USA. In USA soybean
oil is the principal oil being utilized for biodiesel
(about 80,000 tons in 2003). Details may be
viewed on-line through the National Biodiesel
Board Website. Rather than using vegetable oil
drops Business Model 1 will use microalgae that
produce lipids (fats). The lipids are then converted
into biodiesel using conventional transesterifica-
tion processing. Microalgae are capable of pro-
ducing more than 30 times the amount of biodiesel
than vegetable oils on a per acre basis. Business
Model 1 will grow microalgae in an enclosed
photobioreactor which  will further improve
lipid/biodiesel production. The biodiesel (B100)
will be sold at a 20% discount from retail in direct
competition with petroleum diesel. B100 is full
strength 100% biodiesel that is a perfect replace-
ment for petroleum diesel in all respects. The cost
of producing biodiesel from high rate photobiore-
actors is considerably less than the production
cost of petroleum diesel.

Compressed Natural Gas (CNG) is domestically
produced and readily available to end users
through the utility infrastructure. It is also clean
burning and produces significantly fewer harmful
emissions than reformulated gasoline or petroleum
diesel when used in natural gas vehicles. In addi-
tion, commercially available medium and heavy-
duty natural gas engines have demonstrated over
90% reductions of carbon monoxide (CO) and par-
ticulate matter and more than 50% reduction in ni-
trogen oxides (NO,) relative to commercial petro-
leum diesel engines. Natural gas can either be
stored onboard a vehicle as CNG at 3,000 or
3,600 PSI or as liquefied natural gas (LNG) at
typically 20-150 PSI. According to the Natural
Gas Vehicle Coalition (NGVC), as of 2005 there
are 130,000 light- and heavy-duty compressed
natural gas (CNG) and liquefied natural gas (LNG)
vehicles in the United States and 5 million world-
wide. Dedicated natural gas vehicles (NGVs) are
designed to run only on natural gas. Bi-fuel NGVs
have two separate fueling systems that enable the
vehicle to use either natural gas or a conventional
fuel (gasoline or diesel). In general, dedicated
NGVs demonstrate better performance and have
lower emissions than bi-fuel vehicles because

their engines are optimized to run on natural gas.
In addition, the vehicle does not have to carry two
types of fuel, thereby increasing cargo capacity
and reducing weight. In general, a natural gas ve-
hicle can be less expensive to operate than a
comparable conventionally fueled vehicle depend-
ing on natural gas prices. Natural gas can cost
less than gasoline and diesel (per energy equiva-
lent gallon), however, local utility rates can vary.
Purchase prices for natural gas vehicles are
somewhat higher than for similar conventional ve-
hicles. The auto manufacturers' typical price pre-
mium for a light-duty CNG vehicle can be $1,500
to $6,000, and for heavy-duty trucks and buses it
is in the range of $30,000 to $50,000. Natural gas
quantity is normally stated or measured in Stan-
dard Cubic Feet (SCF) while liquid fuels such as
gasoline or diesel are sold in liquid gallons. To
provide a simple way to compare CNG fuel mile-
age with gasoline fuel mileage the CNG industry
adopted a standard measurement called the
Gasoline Gallon Equivalent (GGE). The standard
states that 124 SCF of natural gas is equal to 1
gallon of liquid gasoline (135 SCF for diesel). CNG
storage tank manufacturers specify the GGE rat-
ing for each size of storage tank they produce.
When filled to capacity a 10-GGE tank provides
the same operating range as 10 gallons of gaso-
line. Compared with vehicles fueled by conven-
tional diesel and gasoline, NGVs can produce sig-
nificantly lower amounts of harmful emissions
such as nitrogen oxides, particulate matter, and
toxic and carcinogenic pollutants. NGVs can also
reduce emissions of carbon dioxide, the primary
greenhouse gas. For details, see the following
publications from the U.S. Environmental Protec-
tion Agency:

o Clean Alternative Fuels: Compressed
Natural Gas (PDF 76 KB)

0 Clean Alternative Fuels: Liquefied Natural
Gas (PDF 72 KB)

The cost of a gasoline-gallon equivalent of CNG
can be favorable compared to that of gasoline, but
varies depending on local natural gas prices. or
regional fuel prices. Natural gas is mostly domes-
tically produced. In 2004, net imports of natural
gas was approximately 15% of the total used, with
almost all the imports coming from Canada. Some
natural gas vehicle owners report service lives 2 to
3 years longer than gasoline or diesel vehicles and
extended time between required maintenance.
Vehicle range for CNG and LNG vehicles gener-
ally is less than that of comparable gasoline and
diesel fueled vehicles because of the lower energy
content of natural gas. Extra storage tanks can in-
crease range, but the additional weight may dis-
place some payload capacity.



NGV horsepower, acceleration, and cruise speed
are comparable with those of an equivalent con-
ventionally fueled vehicle. Depending on the
number of cylinders and their locations, some pay-
load capacity may be compromised with NGVs.
Bi-fuel NGVs offer a driving range similar to that of
gasoline vehicles. The cost of producing CNG
from biowaste-to-energy facilities is considerably
less than the production costs of both natural gas
and crude oil derived CNG.

Driven by environmental, economic, and energy
security concerns, the availability and use of E85
is growing nationally. E85 is composed of 85 per-
cent ethyl alcohol (ethanol) and 15 percent petro-
leum. EB85 is designed for use in flexible fuel vehi-
cles, referred to as "FFVs." According to the En-
ergy Information Administration, there are over
four million light-duty flexible fuel vehicles (FFVs)
in the United States. These are operated by pri-
vate citizens as well as business and government
fleets. FFVs may fuel with either E85 and/or gaso-
line interchangeably. Most FFVs are still fueled
with gasoline, but the availability of E85 and FFVs
is expected to increase significantly in the next few
years. Because of its superior combustion proper-
ties the use of E85 is strongly supported by the
United States Environmental Protection Agency
(USEPA) through its “Clean Cities” program.
Since ethanol contains 27% less energy than
gasoline, E85 will be sold at a 38.5% discount
from retail. If gasoline is selling at $2.00/gallon,
the E85 will be sold at $1.23/gallon. The 38.5%
discount from retail results in a 20% actual dis-
count based on its energy content. The E85 user
will therefore achieve a 20% discount in total fuel
costs per mile traveled whenever directly com-
pared with gasoline. The ethanol fraction of E85
will be produced using microalgae produced in the
photobioreactor. The cost of producing E85 from
biowaste-to-energy facilities is considerably less
than the production costs of E85 made from mar-
ketplace supplied ethanol and petroleum.

Motor Fuel Propane, otherwise known as Lique-
fied Petroleum Gas (LPG), is produced as part of
natural gas processing and crude oil refining. In
natural gas processing, the heavier hydrocarbons
that naturally accompany natural gas, such as
LPG, butane, ethane, and pentane, are removed
prior to the natural gas entering the pipeline distri-
bution systems. In crude oil refining, LPG is the
first product that results at the start of the refining
process, and is therefore always produced when
crude oil is refined. Propane is a gas that can be
turned into a liquid at a moderate pressure, 160
pounds per square inch (psi), and is stored in
pressure tanks at about 200 psi at 100 degrees
Fahrenheit. When propane is drawn from a tank,
it changes to a gas before it is burned in an en-
gine, stove, grill, or furnace. Propane has been

used as a transportation fuel since 1912, and is
the third most commonly used fuel in the United
States, behind gasoline and diesel. More than four
million vehicles fueled by propane are in use
around the world in light, medium, and heavy-duty
applications. Propane holds approximately 86
percent of the energy of gasoline and so requires
more storage volume to drive a range equivalent
to gasoline, but it is price competitive on a cents-
per-mile-driven basis. LPG has a long and varied
history in transportation applications. It has been
used in rural and farming settings since its incep-
tion as a motor vehicle fuel. Over time, propane
has been used in several niche applications such
as for fork-lifts, both inside and outside ware-
houses, and at construction sites. Use of propane
can result in lower vehicle maintenance costs,
lower emissions, and fuel costs savings when
compared to conventional gasoline and diesel.
CNG becomes a perfect replacement for LP Gas
by increasing the distribution nozzle orifice size on
a British Thermal Unit (Btu) delivered basis. Any
appliance running on LP Gas can be converted
over to run on CNG with zero loss of Btu output.
In fact, since CNG is a much cleaner fuel than LP
Gas any appliance so converted would exhibit the
need for far less maintenance. Over the last 50
years the LP Gas Industries have collaborated
with the Natural Gas Industries to keep the price of
LP Gas at its highest level when the demand for
the fuel is at its greatest—namely as the winter
heating period begins. Since LP Gas is produced
continuously throughout the year as a result of
24/7 natural gas processing and crude oil refining
activities, LP Gas supplies are at their greatest as
the winter heating period begins. The associated
marketplace price is thus in direct conflict with the
classical laws of supply & demand. Because of
the extreme ease of converting an LP Gas appli-
ance to run on natural gas the natural gas industry
has the inherent ability to compete with the LP
Gas industry. Due to the artificially high existing
marketplace price of LP Gas, CNG will be mar-
keted to the LP Gas markets at a 40% discount
from retail on a Btu equivalence basis. The cost of
producing CNG from biowaste-to-energy facilities
is considerably less than the production costs of
natural gas and petroleum derived LP Gas.

Methane gas is a near equivalent of Natural Gas.
At one time natural gas was inexpensive. Those
days are likely gone forever. Natural gas is the
feedstock for making anhydrous fertilizers. Some
10 years ago the United States produced 100% of
its anhydrous fertilizers. Today it is producing less
than 10% with the balance arriving from Asia. Itis
being shipped as LNG in super tankers in the
same manner than crude oil is shipped in super
tankers. Because of the continuing diminishing
supply of natural gas its marketplace price contin-
ues to increase in perfect harmony with the afore-
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mentioned laws of supply & demand. The cost of
producing methane (natural gas) from biowaste-to-
energy facilities is considerably less than the pro-
duction costs of petroleum derived natural gas.

Water Independence is achieved through the ef-
fective management of potable water production
wastes, storm waters, sanitary wastewaters, and
the moisture content of biowastes. In the bio-
waste-to-energy program solid biowastes are
slurry mixed with potable water production wastes,
storm waters, and sanitary wastewaters. After un-
dergoing anaerobic digestion the liquid discharge
is treated using reverse osmosis membranes.
This technology separates the liquid stream into a
very pure reverse osmosis permeate stream and a
second stream which contains the concentrated
nutrients of ammonia nitrogen, orthophosphates,
and potassium salts. These are the same macro
nutrients identified in commercial fertilizers as
simply N, P, and K (Nitrogen, Phosphorus, and
Potassium). Potable water production wastes are
generated when using the same reverse osmosis
membrane technology which separates the liquid
stream into a very pure reverse osmosis permeate
stream and a second stream which contains the
removed impurities such as dissolved solids, ar-
senic, radionuclides, asbestos particles, Protozoan

in the neighborhood of 75%. The use of microfil-
tration followed by granular activated carbon fol-
lowed by reverse osmosis (RO) treatment
achieves maximum possible effluent water quality
possible. The efficient management of the pro-
duced permeate water is what achieves water in-
dependence for each community on a sustainable
basis. Potable water will be sold at a 20% dis-
count from retail.

The construction of a minimum four (4) story
greenhouse to house all wastes-to-energy activi-
ties and to grow organic foods. The biosolids from
the anaerobic digester (digestate) will be used as
the soil amendment to grow the organic foods. As
food demands continue to increase over time addi-
tional greenhouse stories may be added as nec-
essary.

Business Model 2 consists of:

1.

The very same activities of Business Model 1 ex-
cept for the much greater size of the associated
greenhouse.

The eventual connection of each massive green-
house with a below grade super grid and associ-
ated subway. Please refer to WSE Publication
No. 2004-1 and WSE Drawing No. SG-0202 for

ts, Crypt idium, Pesticides, 1,2,4- tri- " . ) :
gﬁofobeng:nfpgxgm Atragisntlam ?E?wdrin Heptz- additional information on the super grid. Please
chlor Lindane, a;1d Pentachlo;ophenol., When refer to WSE Publication No. 1346 for an explana-

pretreatment includes microfiltration bacteria and
other micro-organisms are removed. When pre-
treatment includes aqueous phase granular acti-
vated carbon radon gas, hydrogen sulfide, methyl

tion of the fate of the heavy metals that are asso-
ciated with the Class A biosolids (digestate) which
are used as a soil amendment to grow organic
foods.

tertiary butyl ether (MTBE), pesticides, and dis-
solved organics are also removed. The water con-
tributed by reverse osmosis potable water treat-
ment is significant since system recovery rates are

The engineers, chemists, dedicated scientists, and senior
management at WaterSmart Environmental welcome
your inquiries with enthusiasm.

From the Marketing Department of

WaterSmart

Environmental, Inc.

© 2005 WaterSmart Environmental, Inc. 4



Effective Date: January 1, 2005

WSE Publication No. 0201-1

Engineering Data Sheet

5001

Product: Biowaste Energy Regional Industrial Park Business Model

Waste Processing Components consist of:

1. Solid waste grinding equipment to reduce particle
size to about 3 mm.

2. Ferrous and non-ferrous metals sorting and re-

covery utilizing rare earth and magnetic separation

equipment.

Waste dilution and slurry mixing equipment.

Slurried waste grinder feed pumping equipment.

OAT™ Process two-phase anaerobic digester.

Digester digestate solids dewatering, drying,

packaging, and storage equipment.

Reverse osmosis membrane treatment equipment.

Liquid fertilizer concentrate storage and transfer

equipment.

9. Reverse osmosis permeate storage and transfer
equipment.

10. Methane gas compression and drying equipment.

11. Carbon dioxide gas transfer and dry ice manufac-
turing equipment.

12. Buildings to enclose above components.

ook w

o N

Industrial Park Projects always consist of:

1. Fish farming and associated processing. All farm-
ing and processing wastes are transferred to the
anaerobic digester.

2. Microalgae lipid production and subsequent refin-
ing to biodiesel fuel. All production and refining
wastes are transferred to the anaerobic digester.

3. Ethanol production to support biodiesel refining.
All ethanol production wastes are transferred to
the anaerobic digester.

4. And may additionally consist of third party eco-
nomic development projects which are always de-
sirable and encouraged.

Industrial Park Utilities always include:

1. Electricity generation,

2. Methane gas storage and transfer,

3. Reverse osmosis water storage and transfer, and
4. May also include steam generation and transfer.

Biowaste Energy Industrial Parks always generate car-
bon dioxide, nitrogen oxides, and sulfur oxide credits as
well as renewable energy certificates. The parks accom-
plish consumptive use of produced and captured process
carbon dioxide by beneficially utilizing all of it to engage in
microalgae lipid production as well as algae fish farming

From the Engineering Department of

WaterSmart

Environmental, Inc.

activities. Produced and captured carbon dioxide is con-
verted into carbohydrates through photosynthesis. A
simplified chemical equation for biosynthesis is as fol-
lows: 6CO, + 6H,0 + light —» CgH1206 + 60,. Whenever
carbon dioxide is converted into a different chemical direct
biofixation occurs because the above referenced chemi-
cal process is nonreversible thereby resulting in zero leak-
age and therefore permanent credits. Traditional carbon
sequestration marketplace efforts generally rely on a cap-
ture and store approach rather than the capture and bene-
ficially use approach that the Biowaste Energy Regional
Industrial Parks will pursue.

Industrial Park Revenue Producing activities consist of:

1. Charging a tipping fee for accepting municipal
solid wastes,

2. Charging a tipping fee for accepting construction
demolition wastes,

3. Charging a tipping fee for accepting green and
food wastes,

4. Charging a tipping fee for accepting storm related
wastes,

5. Charging a tipping fee for accepting liquid and
solid organic wastes,

6. Charging a tipping fee for accepting inorganic
wastes,

7. Charging a tipping fee for accepting agricultural
solid and liquid wastes,

8. Charging a tipping fee for accepting animal deads,

9. Charging a service fee for treating sanitary waste-
waters,

10. Charging a service fee for treating animal wastes,

11. Charging a service fee to treat third party project
wastes,

12. Selling CO,, Mercury, NOx, and SOx credits as
well as renewable energy certificates,

13. Selling compressed methane gas,

14. Selling generated electricity,

15. Selling liquid fertilizer concentrate,

16. Selling organic fertilizer,

17. Selling anhydrous ammonia and urea fertilizers,

18. Selling biodiesel fuel,

19. Selling ferrous and non-ferrous metals,

20. Selling processed fish, and may include

21. Selling steam and perhaps RO process water.

The engineers, chemists, dedicated scientists, and senior
management at WaterSmart Environmental welcome
your inquiries with enthusiasm.

© 2005 WaterSmart Environmental, Inc.
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Product: Biowaste Energy Regional Industrial Park Operations

Park Product Management Requirements include:

Biodiesel Fuel

Carbon Dioxide (CO,) Gas
Construction and Demolition (C&D) Wastes
Electricity

Environmental and Energy Credits
Ethanol

Ferrous and Non-Ferrous Metals
Liquid Fertilizer Concentrate
Methane (CH,) Gas

Municipal Solid Wastes (MSW)
Nitrogen oxide (NOx) Gases
Organic Fertilizer

Potable Water Treatment
Processed Fish

Reverse Osmosis (RO) Water
Sanitary Wastewater

Stormwater

General Considerations

Biodiesel Fuel:

1.

Ponds will be constructed to grow microalgae
through photosynthesis. Carbon dioxide gas and
micronutrients will be added to optimize growth
rates. Microalgae produce lipids which will be re-
fined into biodiesel fuel and glycerine through
transesterification. The glycerine and other refin-
ing waste products will be processed in the an-
aerobic digester.

Will be sold to the local market in competition with
the fuel distributor for use in diesel cars, diesel
trucks, and diesel buses as an alternative fuel un-
der DOE’s Clean Cities Program. In order to
achieve competitive sales the price of the bio-
diesel will be less than the price of petroleum die-
sel. Biodiesel is now highly recognized both na-
tionally and internationally as a much cleaner fuel
than existing petroleum derived diesel fuel. (see
www.biodiesel.org).

Can also be used to generate electricity using gas
turbine power generators.

Can also be used for home and commercial heat-
ing in place of either liquefied petroleum (LP) or
natural gas.

Carbon Dioxide (CO,) Gas:

1.
2.

Is produced in the anaerobic digester.

Is also produced in the internal combustion engine
and/or turbine generator.

3.

100% of the warm saturated carbon dioxide gas
produced in the anaerobic digester will be trans-
ferred to the microalgae and fish ponds to accom-
plish its biofixation through photosynthesis. This
gas will be fine bubble distributed in order to cap-
ture its heat and moisture contents while enhanc-
ing photosynthesis potential through liquid mixing.

100% of the warm moisture laden carbon dioxide
gas produced in the internal combustion engine
and/or turbine generator will be transferred to the
microalgae and fish ponds to accomplish its
biofixation through photosynthesis. This gas will
be fine bubble distributed in order to capture its
heat, moisture, and oxygen contents while en-
hancing photosynthesis potential and associated
pond aeration through liquid mixing.

The microalgae and fish ponds will be entirely
covered and equipped with fluorescent lighting to
accomplish photosynthesis 24/7 while preventing
the release of carbon dioxide to the atmosphere.
Covered ponds also permit pond production
throughout the entire year regardless of the local
climate. Capturing the heat content of the carbon
dioxide gases enhances microalgae and fish farm-
ing production rates. Capturing the moisture con-
tent of the carbon dioxide gases also enhances to-
tal water management practice.

Each mole of methane, or methane equivalent in
the case of biodiesel fuel, produces two moles of
water and one mole of carbon dioxide in the com-
bustion process. The combustion process also
provides 5-10% of excess air 20% of which is oxy-
gen gas. The anaerobic digester additionally pro-
duces two moles of methane and one mole of car-
bon dioxide. Since the methane gas represents
two moles of water and one mole of carbon diox-
ide, the total mole production resulting from an-
aerobic digestion and combustion activities
equates out to one mole of water for each mole of
carbon dioxide. During photosynthesis, six moles
of carbon dioxide react with six moles of water for
each mole of carbohydrate biofixation. Photosyn-
thesis causes a significant consumptive use of
both water and carbon dioxide. The moisture con-
tent of the anaerobic digester carbon dioxide gas
plus the moisture content of the associated com-
bustion gas fully satisfies the water component of
carbohydrate biofixation thereby achieving pond
water balance automatically. The pond levels will
rise during microalgae and fish rearing and auto-
matically return to their prior levels subsequent to
microalgae and fish harvesting.



Will be used to produce dry ice for processed fish
packaging requirements.

Sales of carbon dioxide to the marketplace are not
being considered.

Construction and Demolition (C&D) Wastes:

1.

Are always produced within communities and
sometimes managed separately or combined di-
rectly with municipal solid wastes (MSW).

Will be processed by grinding to about 3 mm in
size and subsequently combined with the MSW
feedstock for addition to the digester.

Electricity:

1.

Green renewable energy will be provided to the
regional citizenry and businesses at a generous
discount from existing retail prices. Discounted
electricity becomes possible because of the exis-
tence of inexpensive digester gas that is produced
in significant quantity from ordinary wastes.

The actual operation of the power generation facil-
ity will be provided by the local municipality or
county. As an automatically qualified operator of
an eligible power generation facility the municipal-
ity or county becomes the recipient of the quite
significant CO,, Mercury, NOx, SOx, and renew-
able energy credits. The income represented by
these credits can be used by the municipality or
county in the same manner as tax revenues.
Since some municipalities or counties may well
have an interest in participating in project financ-
ing, the very same credits may be used for that
purpose as well. The credits represent a hot com-
modity in today’s marketplace as many energy
credits purchasers are quite willing to part with
their cash before an eligible project begins actual
construction.

Environmental and Energy Credits:

1.

Carbon dioxide credits are produced to the extent
that biosynthesis accomplishes its permanent
biofixation. Determination of actual biofixation can
be accomplished through microalgae and fish pro-
duction and related processing tonnage. There is
a direct chemical relationship between carbohy-
drate formation (biofixation) and both biodiesel
and fish yields. Verification of biofixation is neces-
sary in order to establish quantity and validity of
CO,, credits.

Mercury credits are produced to the extent that
gaseous emissions are prevented from the power
generation facility. Verification of zero gaseous
emissions from the microalgae and fish farming
activities is necessary in order to establish quantity
and validity of Mercury credits.

2
NOx credits may determined through direct
measurement of these gases in the exhaust emis-
sions of the power generation facilities. In that the
total exhaust is beneficially used in microalgae
and fish farming activities maximum NOx credits
are generated. Verification of zero gaseous emis-
sions from the microalgae and fish farming activi-
ties is necessary in order to establish quantity and
validity of NOx credits.

SOx credits are determined by the difference in
SOx emissions between a specific electricity gen-
eration facility and that required by regulations.
Since the power generation facility has zero emis-
sions maximum SOx credits are generated. Veri-
fication of zero gaseous emissions from the mi-
croalgae and fish farming activities is necessary in
order to establish quantity and validity of SOx
credits.

A renewable energy credit represents one mega-
watt hour (MWh) of energy generated from a re-
newable energy source.

There is currently robust international trading of all
above credits especially SOx credits which have
now surpassed US$600/ton.

Ethanol:

1.

Biodiesel refining requires about 12% ethanol or
methanol feedstock to accomplish complete
transesterification. Methyl alcohol (methanol) is
produced from the petroleum industry whereas
ethyl alcohol (ethanol) is produced from the ag-
ricultural community. It therefore makes eco-
nomic project sense to ferment one’s own etha-
nol for biodiesel production rather than purchase
it or methanol from the marketplace. Producing
one’s own feedstock rather than its procurement
from the marketplace is referred to as vertical in-
tegration of a comprehensive technology.

Sales of ethanol to the marketplace are not be-
ing considered.

All the wastes associated with ethanol refining
will be processed in the anaerobic digester.

Ferrous and Non-Ferrous Metals:

1.

Ferrous and non-ferrous metals are the only mate-
rials in municipal solid wastes (MSW) that have
recycling value. These components will be me-
chanically separated, cleaned, and sold to the
scrap metal marketplace.

After ferrous and non-ferrous metals removal,
plastics, tires, automotive batteries, fluorescent
lights, computer parts, paints, solvents, carpets,
appliances, dead animals, and all other trouble-
some type wastes, including unauthorized medical
and radioactive wastes, will be ground up, mixed



with sanitary wastewater and immediately processed
in the anaerobic digester. In each and every instance,
divalent cations always end up in the digestate as in-
soluble sulfides where they add micronutrient value.
The monovalent cations always end up in the liquid
fertilizer concentrate where they add fertilizer value.

Liquid Fertilizer Concentrate:

1.

Will be sold to the local community for landscaping
and the countryside for agricultural crop farming at
a generous discount from retail.

Will be used to fertilize microalgae and fish ponds.

A shallow and deep soil samples with plant tissue
analyses land management program will be of-
fered to local area crop farmers. This program will
determine the amount of fertilizers and soil
amendments to apply in order to maximize crop
yields while eliminating the possibility of total
maximum daily load (TMDL) violations and asso-
ciated excessive fertilizer usage. The program will
also advise when and how to apply the fertilizer
and associated amendments. Optimized land
management is currently practiced nationally by
but very few farmers. The cost of the land man-
agement program will be borne by WaterSmart
Environmental.

Methane (CH,) Gas:

1.

Will be sold as a compressed natural gas (CNG)
for cars and buses as an alternative fuel under the
Clean Cities Program. The goal of the U.S. De-
partment of Energy's (DOE) Clean Cities Program
is to advance the economic, environmental, and
energy security of the United States by supporting
local decisions to adopt practices that contribute to
the reduction of petroleum consumption in the
transportation sector. Clean Cities carries out this
objective through a network of more than 80 vol-
unteer, community-based coalitions, which de-
velop public/private partnerships to promote alter-
native fuels and vehicles, fuel blends, fuel econ-
omy, hybrid vehicles, and idle reduction. Many
thousands of cars and buses have been converted
to operate on CNG to increase the useful life of
the engine while decreasing harmful emissions to
the environment. Recent bus and car models are
today being manufactured and sold to run directly
on CNG without requiring engine modification.

Will be sold as natural gas for heating homes and
businesses.

Will be used to produce renewable energy utilizing
internal combustion ignition engine generation or
CNG turbine generation. The associated waste
heat will be beneficially used to heat the anaerobic
digester and to generate steam. The steam will be
used to generate additional power thereby in-
creasing the efficiency of electrical generation
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from about 37% to about 51% using a steam tur-
bine generator. The gaseous exhaust from the
combustion engine and the steam turbine will be
piped to the algae ponds to capture and use the
contained heat, moisture, NOx, and carbon diox-
ide contents. Utilizing two different methods of
generating power from a single project or system
is referred to as combined cycle power genera-
tion. Highly efficient combined cycle renewable
energy only becomes possible by utilizing anaero-
bic digestion. Other forms of renewable energy
are scientifically incapable of achieving combined
cycle generation. Any industrial process which
generates both heat and power (CHP) is today
called cogeneration. Combined cycle generation
and cogeneration are both highly respected tech-
nologies in the energy marketplace. Biowaste En-
ergy Regional Industrial Parks represent the first
worldwide renewable energy technology to com-
mercialize the simultaneous use of both combined
cycle and cogeneration science.

Can also be used to produce anhydrous ammonia
and urea fertilizers for sale to the local market-
place. About 90% of the fertilizers sold within the
United States are now imported due to the high
and ever increasing price of local natural gas.
Natural gas is the principal feedstock used in the
production of anhydrous ammonia and urea fertil-
izers.

Municipal Solid Wastes (MSW):

1.

Are always produced within communities and
sometimes managed separately or combined di-
rectly with (C&D) wastes.

Will be processed by grinding to about 3 mm in
size and subsequently combined with the C&D
wastes for addition to the digester.

Are highly consistent respecting their many con-
tents and always contain some locally prohibited
constituents such as tires, batteries, solvents,
paints, residual pesticides, fluorescent tubes (mer-
cury), computer components, oils, greases, appli-
ances, crates, medical wastes, radioactive wastes,
heavy metals, dead animals, dead humans, and

Nitrogen Oxide (NOx) Gasses:

1.

2.

Is produced during the combustion process.

Is beneficially consumed during subsequent pho-
tosynthesis reactions.

Organic Fertilizer:

1.

Will be sold to the local community for landscaping
and the countryside for agricultural crop farming at
a generous discount from retail.

The associated land management program will be
encouraged.



Potable Water Treatment:

1.

Will be changed to membrane treatment to reduce
hardness and total dissolved solids thereby pro-
ducing somewhat better water quality while reduc-
ing chemical and sludge disposal costs. Mem-
brane treatment also eliminates the possibility of
many chemical species from entering the potable
water distribution system. Chemical species are
today showing up in surface water resources due
to concentrated animal feeding operations (CAFO)
and municipal or county wastewater treatment
plants (POTWs). Membrane treatment captures
these species in its concentrate stream that is
subsequently used as MSW slurry dilution water.

Treatment of both ground and surface water con-
sists of 1 micron bag filtration followed by mem-
brane treatment followed by required ultraviolet
light and residual chlorine disinfection. Fluorides
may also be added to satisfy local community or
state regulations.

Processed Fish:

1.

Algae type fish ponds will be constructed to grow
several varieties of fresh fish using photosynthesis
to grow the phytoplankton fish food. The farming
method of the aquaculture system consists of
placing nutrients into ponds to stimulate the
growth of algae. The algae are then used as feed
for small invertebrates or fish growing in the pond.
The idea is modeled after Oriental aquaculture
systems. This method of fish farming is referred to
as algae fish farming and represents well known
technology. Many prior algae fish farms have
been shut down due to inadequate waste man-
agement practices. All wastes associated with al-
gae fish farming will be processed in the anaerobic
digester. Tilapia, shrimp, and salmon represent
the three largest markets in the United States.
Since the fish will be grown under cover they will
be mercury free. Certified mercury-free fish repre-
sent a significant value-added activity.

All caught fish will be processed and sold to the
local marketplace as a value added activity. All of
the wastes associated with fish processing will be
processed in the anaerobic digester.

Dry ice packaging will be used for processed fish
sales to distant markets. Carbon dioxide gener-
ated from the digester will be the source of carbon
dioxide for dry ice manufacturing.

About two-thirds of the fish consumed within the
United States are currently being imported. Per
capita consumption of fish is about 15 Ibs com-
pared with 80 Ibs of chicken, 70 Ibs of beef, 50 Ibs
of pork, and 20 Ibs of turkey. Since 1970 the
worldwide increase in aquaculture has been in-
creasing at an average compounded rate of 9.2%
compared with only 1.4% for terrestrial farmed
meat (protein) production systems.
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The term income enhancement describes the
process of increasing income by undertaking a
new management, marketing or production prac-
tice. Feeding on-farm corn production to one’s
hogs is one potential means of enhancing farm in-
come; another is building on-farm storage for corn
to take advantage of seasonal basis trends. Some
producers enhance income by placing marginal
land in a conservation program or leasing land out
for hunting or by producing an alternative crop that
may have a greater return on investment than a
commodity crop. Others enhance income by add-
ing value. Thus, value added is a subcategory of
income enhancement. It is important to realize that
value added is only one of several approaches
that may need to be used jointly to meet the goal
of enhancing income. Aquaculture products can
be an answer to the growing problem of world die-
tary animal protein shortages. Fish convert feed
into flesh about two times more efficiently than
chickens and five to ten times more efficiently than
beef cattle. Feed conversion rates of fish are
higher than other common commercial livestock
because a) fish can utilize foods that are less us-
able by most land animals and b) they require less
energy from their foods. Moreover, fish can use
the entire pond, top to bottom, for living space,
while terrestrial animals are entirely confined to
the ground. The proper combination of fish spe-
cies, control of the environment and careful feed-
ing can result in annual yields approaching 6,250
pounds per acre, compared to approximately
1,000 pounds per acre yield from beef cattle pro-
duction. The potential for increased production
and the lure of high profits have accelerated the
interest in fish farming and other types of aquacul-
ture. It is general aquaculture industry knowledge
that fish farming can produce about 10 times more
protein per acre than soybeans. Soybeans, in
turn, are known to produce about 10 times more
protein per acre than beef cattle. Fish farming
therefore produces far more protein per acre and
more protein per pound of finished product than
any other known use of farmland. Significantly
higher protein yields/acre always translates into far
greater farmland productivity and associated in-
come potential than both crop and animal agricul-
ture practice.

Reverse Osmosis (RO) Water:

1.

1.

Is available for park project process water and
boiler requirements.

Can be sold as irrigation water.

Can be used as local aquifer or surface impound-
ment recharge.

Sanitary Wastewater:

Will be fully consumed as MSW slurry dilution wa-
ter for anaerobic digestion feedstock processing.



2. Trash and grit removal are not required as these

components are routinely ground and added to the
anaerobic digester.

Stormwater:

1.

Park stormwater will be captured and beneficially
used for MSW slurry dilution water.

2. Community stormwater may also be captured and

beneficially used for MSW slurry dilution water.

General Considerations:

1.

The electricity generated from the mixture of a
community’s MSW and sanitary wastewater will
provide about 15% of the local demand.

Microalgae biodiesel production will be designed
to produce sufficient fuel to completely replace lo-
cal petroleum diesel usage. Anaerobically digest-
ing the biodiesel refining wastes, including those
produced by the associated bioethanol plant, will
substantially increase the percentage of electricity
delivery due to the additional generation of meth-
ane gas.

Fresh fish farming and processing will be designed
to produce sufficient fish to satisfy local market-
place demand. This activity will further increase
the percentage of electricity delivery due to the
additional generation of methane gas.

The economic development marketing motive is to
engage in sufficient biodiesel and fresh fish farm-
ing to completely satisfy the local demand for elec-
tricity, biodiesel fuel, fresh fish, CNG fuel, natural
gas, and LP gas. Additional biodiesel and fresh
fish farming activities will permit the manufacture
of anhydrous ammonia and urea fertilizers for sale
to the regional marketplace. Additional biodiesel
and fresh fish farming will permit the exporting of
low cost electricity, biodiesel fuel, and processed
fish to markets beyond while generating significant
revenues from the sale of renewable energy cred-
its.

Many American jobs have been lost because of
outsourcing to other countries which have lower
labor rates. WaterSmart’'s Biowaste Energy Re-
gional Industrial Park does not have a solution for
this problem. Additional American manufacturing
jobs have been lost to other countries because of
the substantial increase in electricity and gas costs
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during the last 5 years. It is expected that some
of these jobs may be won back by providing more
affordable electricity and gas to the industrial mar-
ketplace.

Many agricultural processing companies are on
the move because of the inability or unwillingness
of their existing community to provide agricultural
waste treatment capability. WaterSmart’'s Bio-
waste Energy Regional Industrial Park technology
has a very affordable answer to this problem by
accepting all the organic wastes generated at
quite affordable costs. These companies can
therefore be solicited to relocate to the community
having such a park. Each Biowaste Energy Re-
gional Industrial Park itself requires several good
employees. As a minimum, WaterSmart plans to
hire the POTW employees whose very jobs would
be automatically eliminated upon the adoption of
the waste-to-renewable energy technology. Other
jobs would also be created due to MSW process-
ing as well as microalgae/biodiesel refining and
fish farming/processing activities. The technology
is not, however, being marketed as a jobs creation
economic development activity since all Biowaste
Energy Regional Industrial Park jobs will be filled
based on routine necessity and on no other basis.
In plain words, other than existing POTW employ-
yees no additional jobs will be offered other than
those required by the technology itself. POTW
employees frequently have vested job wages, se-
curity, and associated benefits that the Park will
honor. Beyond that, additional park employees
will be hired on bases that may well be different.

WaterSmart intends to donate 50% of its share of
annual Park profits to the municipality or county for
the purpose of enabling municipal or county pro-
jects and well as municipal or county employee
compensation. The donation approach is intended
to prevent and eliminate any and all assumption of
Park risk management on the part of the munici-
pality or county. The twofold intent is to make
municipal or county jobs more economically attrac-
tive while enhancing the rate of municipal or
county projects. Income from the sale of credits
would tend to work in lock step with these annual
donations. Income from credits may well disap-
pear over the next 25 years but WaterSmart’s do-
nations will continue forever.

The engineers, chemists, dedicated scientists, and senior
management at WaterSmart Environmental welcome
your inquiries with enthusiasm.

© 2005 WaterSmart Environmental, Inc.
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Biowaste Energy Regional Industrial Park Economic Development Activities

Economic Development Activities consist of:

The generation of electricity and the production
of foods, fuels, and water with subsequent mar-
keting of each product at a discount from retail.

The total park management of all solid and liquid
wastes on a service fee basis.

Each Park Will:

CoNOIORWN =

20.
21.

22.
23.
24.

25.
26.

27.
28.

Accept Trash For A Fee.

Accept Sanitary Wastewater For A Fee.
Process Trash By Anaerobic Digestion.
Produce Mercury-Free Fish.

Process Mercury-Free Fish.

Produce Microalgae.

Process Microalgae Lipids To Biodiesel Fuel.
Market Biodiesel At A Discount.

Use Microalgae Beneficially As Fish Food.

. Process Fish.

. Market Mercury-Free Fish At A Discount.

. Produce Potable Water.

. Market Potable Water At A Discount.

. Generate Electricity.

. Market Electricity At A Discount.

. Produce Methane Gas.

. Market Methane Gas As Natural Gas At A Dis-

count.

. Produce Liquid Fertilizer Concentrate.
. Market Liquid Fertilizer Concentrate At A Dis-

count.

Grow Organic Foods Within Park Greenhouse.
Process Organic Foods Within Park Green-
house.

Market Organic Foods At A Discount.

Produce Organic Fertilizer.

Beneficially Use Organic Fertilizer Within The
Greenhouse To Grow Organic Foods.

Produce Reverse Osmosis (RO) Water.
Beneficially Use RO Water For Greenhouse Irri-
gation.

Market Renewable Energy Credits.

Treat All Associated Production and Processing
Solid And Liquid Wastes By Anaerobic Diges-
tion.

Project Revenues Are Realized From:

1.
2.
3.

Accepting Trash For A Fee.
Accepting Sanitary Wastewater For A Fee.
Marketing Biodiesel At A Discount.

4
5
6.
7.
8
9.
1

0.

Marketing Fish At A Discount.

Marketing Potable Water At A Discount.
Marketing Electricity At A Discount.
Marketing Natural Gas At A Discount.
Marketing Liquid Fertilizer At A Discount.
Marketing Organic Foods At A Discount.
Marketing Renewable Energy Credits.

Jobs Are Created By:

CoNoOORWN =

Greenhouse Construction.
Process Equipment Fabrication.
Trash Processing.

Fish Processing.

Biodiesel Refining.

Biodiesel Marketing.

Potable Water Marketing.
Power Generation Maintenance.
Electricity Marketing.

. Natural Gas Marketing.

. Organic Foods Production.

. Organic Foods Processing.

. Organic Foods Marketing.

. Renewable Energy Credits Marketing.
. Project Management.

Park Greenhouse Construction:

Will Be Minimum Of Four (4) Stories High.

Will Be Designed To Add Additional Stories As
Desired.

Will Be Constructed To Withstand Tornados,
Category Five (5) Hurricanes, And Maximum
Seismic Events.

Will House All Project Operations Under One
Common Roof.

Park Greenhouse Features Will Always Include:

4.
5.

Biodiesel Fuels Retail Marketing.

Compressed Natural Gas (CNG) Fuels Retail
Marketing.

Liquefied Natural Gas (LNG) Fuels Retail Mar-
keting.

Mercury-Free Fish Retail Marketing.

Organic Foods Retail Marketing.

Future Park Greenhouse Features May Also Include:

1.
2.

Assisted Living Facilities.
Automobile and Diesel Truck Engine Repair
And Maintenance Services.



Banking Services.
Bookstores.

Business Offices.
Convenience Stores.
Day Care Facilities.
Education Programs.
Nursing Home Facilities.

. Freight Storage And Distribution Facilities.
. Library Facilities.

. Medical Clinic Facilities.

. Movie Theaters.

. Organic Foods Retail Restaurant.

. Retail Clothing Marketing Facilities.

. Recreational Facilities

. Traveler Lodging Accommodations.

. Trucker Lodging Accommodations.

Future Park Features:

1. Will Create Additional Construction Jobs.
2. Will Create Additional Service Jobs.

3. Will Create Additional Park Jobs.

4. Will Create Additional Park Revenues.

Biowaste Energy Industrial Park May Be Promoted:

1. As Just Another Industrial Park, or
2. As An Environmentally and Consumer Friendly
Greenhouse Mall.

The engineers, chemists, dedicated scientists, and sen-
ior management at WaterSmart Environmental wel-
come your inquiries with enthusiasm.
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