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Energy indepe dence for everyone - with food,
natural gasf-biodiesel, and water as well
"Next Generation" biomass type wastes-to-renewable energy technologies coupled with

greenhouse produced energy, food, natural gas, biodiesel, and water enables the distribution of

these commodities at a discount from retail. Since there are never any gaseous emissions to

environment from this recently developed next generation technology, it complies 100 percent

with all Kyoto Protocols. The technology has the potential of awesome economic development

and permanent job creation

Because of its enormous
potential for economic

development, this "next

generation" technology is being

donated to the suffering Katrina
hurricane victims within the states of

Louisiana and Mississippi; the
devastated Wilma hurricane victims

within the Yucatan Peninsula; the

homeless earthquake victims within

Kashmir; and the struggling
Palestinians to increase their economic

sustainability beyond that of their

neighbors. When intense hurricanes hit

populated communities, the economic

devastation is always catastrophic and

somewhat permanent. When high

strength earthquakes hit populated
communities, the economic and

physical damage are both

catastrophic, requiring many years to
rebuild. The earthquake that hit Kobe,

Japan, 10 years ago, for instance, has
resulted in severe economic

depression continuing even today.
Palestine's long-standing plight is

caused, in part, by its total dependence

on Israel for its water and electricity.
Achieving energy, food, fuel, and water

independence will greatly improve

Palestine's peace efforts with Israel.

The application of next generation

technology to food independence has

been accepted by the Food and
Agricultural Organization of the United
Nations and the World Bank for use in

impoverished areas of sub-Saharan

Africa and South Asia. By using this

technology, both China and Japan can

solve completely their increasing

wrangling over the same and ever

decreasing petroleum resources.

Implementing the technology in Mexico

City can completely solve its problem
of diminishing water resources.

Implementing the technology in

Ontario Province, Canada, can help it
to phase out its coal-fired power plants.

In the eight midwestern Ogallala
Aquifer states within the United States,

the technology can restore this once

great aquifer to its 18th century
capacity. In China, it would make its
$24-bi IIion-SO-year -South-N orth-Water­

Transfer-Aqueduct project totally

unnecessary. The list of potential
worldwide applications is endless.

Energy Independence is achieved

through efficient anaerobic digestion of

wastes. Current worldwide practice of
waste-to-energy consists of trash-to­

cash programs, which consist of

building municipal solid wastes­

(MSW)-to-energy plants throughout the

world to produce electricity. There are

now over 100 MSW-to-energy plants in

operation in 31 states throughout the
USA with hundreds more in Japan and

the European Union. These US plants

incinerate about 15 percent of th~ trash
generated or about 105,000 tons per
day. On a consolidated basis, these

plants generate approximately 2,769
megawatts of electricity. The

investment in capital facilities totals
more than $10 billion. Based on the

recently developed technology,

existing MSW-to-energy plants
represent extremely inefficient

conversion of Btus to electricity. The

Energy Independence is

achieved through efficient

anaerobic digestion of
wastes. Current

worldwide practice of

waste-to-energy consists

of trash-to-cash programs,

which consist of building

municipal solid wastes­

(MSW)-to-energy

plants throughout

the world to produce

electricity
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total electricity generated can be
converted into equivalent Btus by

multiplying the total kWh by 3,414:
=>2,769 MW x 1,000 kW/MW x 24 h x

3,414 Btu/kWh = 226,880,784,000
Btus.

The total 105,000 tons of trash per day

is equivalent to:
105,000 x 2,000 Ibs/ton = 210,000,000

Ibs/day

Dividing the total Btus/day by the Ibs

of trash/day results in an average Btu/
Ib of trash:

226,880,784,000 divided by

210,000,000 = 1,080 Btu/lb average

Since MSW has a rather well-known Btu

value of about 4,750 Btu/lb, the total

system conversion efficiency of existing
MSW-to-energy is:

1,080 divided by4,750x 100% = 22.7%

According to the US Department of

Energy, biomass-to-electricity through

pyrolysis exhibits an efficiency of

approximately 20 percent. These rather
dismal efficiencies are, for the most

part, attributable to the ever present

high moisture content of MSW
biomass.

Besides being incinerated, MSW

biomass undergoes anaerobic

digestion and discharges methane gas

from landfills. Anaerobic digestion is a

wet process. Moisture is a process

requirement rather than an operational

detriment. The ability of the OArM

anaerobic digestion process to convert

Btus into electricity may be theoretically
determined as follows:

• MSW has an average organic
content of about 70%.

• 70% of 210,000,000 Ibs/day =

147,000,000 organic Ibs/day.
• Of this amount, approximately 75%

are volatile solids

• 0.75 x 147,000,000 = 110,250,000

Ibs volatile solids/day.

The OArM anaerobic digestion

process produces about 12 cubic feet

of methane per pound of volatile solids.

This extremely high conversion of

volatile solids to methane is achieved

by successfully degrading the lignin

component. Lignin is thought by many
to completely resist anaerobic

digestion. In the OATTMprocess, the first
phase operates at an oxidation/

reduction potential (ORP) of +200 to
+300 mV. At this ORP lignin is

chemically oxidized, thereby exposing
its hemicellulose contents to anaerobic

digestion. Oxidized cellulose is also
susceptible to anaerobic digestion. The

total methane produced at 99 percent
volatile solids to methane efficiency is

found by:
110,250,000 x 12 x 0.99

1,309,770,000 cubic feet/day

The next step is to convert the

methane into electricity. The hourly

methane production is found by

dividing the daily production by 24 or
1,323,000,000/24 = 54,573,750 cubic

feet per hour (CFH). This figure divided

by about 12 equals the kW-sized gas
generator that would convert the total

methane into electricity or 54,573,750/
12 = 4,548,000 kW. kW/1,000 = MW

or 4,548,000/1 000 = 4,548 MW or 1.64

times as much as existing MSW-to­

energy technology. This establishes a

greatly improved biomass-to-electricity

efficiency to about 40 percent.
Combined cycle electricity

generation refers to the use of a primary

fuel to power a generator coupled with
the beneficial usage of its waste heat

to produce steam which powers a

companion steam turbine generator. By

adding combined cycle generation, the

efficiency increases to above 50

percent or more than twice as much
electricity than existing mass burn

technology. The OArM process is also,

by comparison, a rather inexpensive
MSW-to-energy capital equipment

technology. Rather than incinerate dirty

trash, clean methane is produced to

make the steam through the gas
turbine exhaust heat. This modification

eliminates the necessity for an air

control equipment and its associated

operational costs. An analysis of the

capital investment indicates that the
US$ 10 billion capital costs for 105,000

tons of MSW translates into US$ 95,000

per ton. This is the same as US$
95,000/1,200 Ibs volatile solids (VS) or

approximately $79 per pound of VS. In

the OArM process, the retail

marketplace cost to convert 1 Ib of
volatile solids into methane gas is

approximately US $25 per pound. The

addition of generation equipment adds
about US $15 per pound for a total of

about $40 per pound. Existing MSW­

to-energy technology is therefore about
twice as expensive.

The total system efficiency can be

determined by multiplying the two
individual efficiencies or 1.64 x 2 = 3.28

in favor of the OArM process. The

OA rM process generates copious
amounts of rather pure carbon dioxide

gas that has a retail marketplace value

approaching US $0.03 per pound (food

& medical grade). In the WaterS mart
wastes-to-renewable energy build­

own-operate program, the CO2 is
converted beneficially into carbo­

hydrates through photosynthesis in the

production of microalgae and mercury­
free fish. The process as applied also

reclaims liquid fertilizer (ammonia

nitrogen, phosphorus, and potassium)
and Class A biosolids, all of which have
market demand and associated values.

The total system efficiency approaches
five times that of incineration-based

technologies.
Existing MSW-to-energy plants can

more than double their electricity

generation revenues and total revenues

well over 300 percent by utilizing the

OArM process. Future MSW-to-energy

plants can be built at less than 30

percent of the cost of existing

technology by incorporating the OArM

process into the initial design. With

energy deregulation forging ahead, the

OArM process is the clear answer to

protect existing investments in MSW­

to-energy facilities while substantially

increasing total revenues from routine

operations. Existing MSW-to-energy
mass burn plants are generating about

15 MW per 1,000 tons of MSW. With

the OATTManaerobic digestion process

coupled with combined cycle power

generation, the production of electricity
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