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EXECUTIVE SUMMARY 

Metro East Citizens Land Cooperative (MECLC) of 

East St. Louis and Equitech International, LLC (EI) have 

developed a concept that can become the basis for a sustainable 

shareholder community containing integrated and advanced 

renewable energy systems that can be replicated to form the 

backbone of a National Energy Policy and National Security 

Network. Our concept requires implementation of an innovative 

combination of energy independence and beneficial asset-based 

shareholder equity: 1) integration of proven advanced 

technology renewable energy systems into one sustainable, 

stand-alone emission-free power plant and manufacturing 

center, the E-Macrosystem; and 2) a for-profit community 

investment corporation providing access to capital and to 

expanded ownership of E-Macrosystem assets by shareholders. 

Eleven riverfront communities in East St. Louis form the model 

MECLC shareholder community and host the first national 

exemplar E-Macrosystem facility, which provides a sustainable 

zero-carbon footprint environment for manufacture of 

exportable goods while simultaneously fulfilling energy and 

water needs of the residents. This paper presents the concepts 

for the MECLC structure and E-Macrosystem technology.  

 

 

INTRODUCTION 

 Sustainability in meeting all the needs of a modern 

thriving 21st century community, in concert with the challenge 

set by the words of R. Buckminster Fuller (see inset to right), 

long has been an elusive dream of planners and technology 

providers alike. While individual elements for sustainability 

have been proposed and demonstrated, they have never been  

 

 

 

 

 

 

assembled in a socially acceptable community structure. The 

community must be embedded in a sustainable energy- 

providing infrastructure that can both satisfy economic needs of 

the community and its growth through securing manufacturing 

of exportable goods, and maintaining acceptable  

 

 
 

 (high) living standards in an equitable manner for all members 

of the community.  

 We propose here a model which embodies a self-

replicating facility that, when implemented, will demonstrate a 

significant step forward in providing a workable model for



 2  

fulfilling these objectives.  This facility combines the 

technology base of the E-Macrosystem that is embedded in a 

shareholder-owned community structure such as provided by  

the MECLC.  Through extension, it provides the backbone for 

a Comprehensive National Energy Policy and can form the 

cornerstone of a sustainable National Security Network.   

Additional details can be found in other papers 

submitted to this conference [1]. The second element of the 

self-replicating facility is the MECLC of East St. Louis that 

has been established  to complement the sustainability concept 

by providing distribution of ownership and local governance 

over its land, basic E-Macrosystem infrastructure, 

manufacturing technology and facilities to its shareholders in 

an equitable distribution of the fruits of productive assets.  

Finally we outline the implementation strategy for the 

self-replicating facility of our sustainable community concept. 

We will describe how a phased approach will demonstrate and 

allow the ramping up of the following value propositions of 

the MECLC and EI vision: 
 

  •  Emissions-free and carbon-negative biomass and waste 

processing. 

  •  Emissions-free clean energy production.   

  •  Complete carbon sequestration.  

  •  Decentralization of electricity production via a distributed 

renewable energy source network. 

  •  Prioritization of national security.  

  •  Major economic driver / job creator. 

  •  Citizen ownership of revenue-producing assets. 

                                                                                 

THE MODEL:     

The concept being advanced by MECLC and EI, that 

can serve as the backbone for a comprehensive national energy 

policy requires the establishment of two innovations of 

national significance; 1) integration of two proven advanced 

renewable energy systems into one stand-alone emission-free 

power plant and manufacturing center, the E-Macrosystem, 

and 2) a for-profit community investment corporation, the 

MECLC, providing increased access to capital and expanded 

ownership of productive assets, for the benefit of citizen-

shareholder owners.  

The advanced renewable energy innovation is 

proposed for construction in an East St. Louis Phase 1 national 

demonstration model that can be replicated and exported via 

the region’s Mississippi River ports (the Mississippi’s 

northernmost ice-free ports) to other ports anywhere in the 

world. The proposed initial model MECLC - E-Macrosystem 

facility will enrich every household while meeting the needs of 

Metro East’s eleven communities.  The model is a national 

exemplar of an integrated means of  

(1) converting the area’s municipal, medical, pharmaceutical, 

toxic, chemical, industrial, biomass and sewage waste, or coal, 

into the following:  

clean electricity,  

green hydrogen [3],  

nitrogen-free phosphatic fertilizer,  

medical oxygen 

non-potable water 

fresh water collected from the solar roof for bottling 

methanol for use in fuel-cell vehicles designed at 

Georgetown University, and 

other beneficial by-products using a renewable energy system 

that operates without releasing carbon dioxide into the 

atmosphere, and (2) distributing ownership shares and 

governance rights in land, basic infrastructure and 

infrastructure profits into every household in the exemplar area 

as a fundamental right of citizenship. 

The partners have manufacturers ready to build 

replications of the demonstration technology within the 

exemplar’s leased space. Implementation of this initial 

exemplar in the MECLC community will be followed by rapid 

deployments of multiple E-Macrosystem manufacturing 

facilities in Phase 2 through Phase 4 for exporting advanced 

renewable energy system components worldwide.  

 

EAST ST. LOUIS MECLC 

The Metro East Citizens Land Cooperative (MECLC) 

is an Illinois shareholder corporation located in the floodplains 

of Metro East St. Louis region. The MECLC boundaries 

include 11 riverfront communities that share the historical and 

cultural history of an area known as the American Bottoms at 

the confluence of the Mississippi and Missouri Rivers, as 

shown in a map of the region in Fig. 1.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Communities constituting the Metro East Citizens Land 

Cooperative (MECLC). 

In the early part of the 20th Century the area was  

booming with industry, railroads, stockyards, meatpacking 
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plants, aluminum and steel refineries, and rubber processing 

factories.  With the exodus of industries to overseas locations, 

the area has lost its economic base and is searching for 

replacement industries that will produce export goods.  East 

St. Louis, IL has experienced a prolonged unemployment rate 

of 23%, and overall the poverty rate is 31% in the eleven 

Metro East communities, making this region the ideal 

proposed model site.  

 Eleven mayors have stepped forward as volunteers to 

serve as the MECLC’s interim board of directors on behalf of 

their citizens, the 105,000 resident shareholders of the 

company.  The MECLC is primarily a land leasing company 

that will distribute all net profits of the company to its resident 

shareholders.  Each shareholder owns one non-transferable 

share as long as they live within the boundaries of the 

MECLC.  The mayors recognize that increased household 

wealth through ownership of productive assets will be the 

rising tide that will lift all boats. The company offers tax-free 

long-term leases to job-creating businesses willing to locate on 

MECLC land.  State and ultimately federal legislation is 

required to offer the full array of tax breaks associated with the 

model. The Illinois House has twice passed enabling 

legislation (unanimously) and the bill is currently in the 

Senate. 

 To kick-start the MECLC project, a large economic 

generator was needed that would allow considerable net profits 

to flow to the shareholders.  The MECLC will partner with EI 

to build a model advanced technology renewable energy power 

plant and manufacturing center on MECLC land with the 

understanding that MECLC would be the joint venture owner 

of a patented EI power plant concept [2] and share some part 

of the revenues from the project with EI. The plant is called an 

E-Macrosystem.  An architect’s conceptual sketch is shown in 

Fig. 2. 

 
 

Figure 2. Conceptual sketch of E-Macrosystem. 

The E-Macrosystem uses the photovoltaic array, solar 

regenerative fuel cell, and steam reforming technologies to 

generate electricity and numerous other revenue-producing by-

products as well as jobs, all of which provide a comprehensive 

solution to the community through the MECLC. A 

manufacturing center within the E-Macrosystem will be 

dedicated to producing component parts for replicating the 

project nationally and worldwide. EI’s subsidiary ARE 

Systems, LLC (ARES), is an employee-owned company that 

will share tenant space with other companies licensed to 

manufacture advanced renewable energy system components.  

The project is located at the port in East St. Louis in order to 

use its multi-modal transportation center for exporting 

products.   

 Total jobs for the project are estimated at 2,100.  The 

project is estimated to cost $150 million to construct, 

including reserves for debt service and operations and project 

contingencies.  Net revenues from electricity and by-products 

are conservatively estimated to produce $22.5 million per year.  

Seventy-five (75%) percent of the net profits will enter the 

homes of every resident in the MECLC communities, and that 

is in addition to the ownership benefits that will be enjoyed by 

company employees.  Additionally, EI, ARES, and the 

MECLC are all run as open-book management companies that 

teach its employees how to run a business. 

 In addition to the East St. Louis initiative, EI and 

ARE Systems are currently working with leaders in Oklahoma 

City, Atlanta, and Fresno to develop projects structured along 

the lines of the MECLC + EI model proposed here. Project 

funding varies and includes debt service funding, grants, and / 

or tribal funds. The demonstration of the degree of 

effectiveness of this model in becoming economically self-

sufficient and alleviating the need for government investment 

and expansion of social programs will be an important driver 

of the speed with which our concept is adopted, and will 

eventually become its most significant asset.  EI’s 

Comprehensive National Energy Plan described below 

addresses this issue and is an example for the reader to see 

how it is being organized. 

 MECLC recognizes that sustainable communities 

need the basics:  energy + water + food, and that all of these 

are provided by the E-Macrosystem.  An adjacent green house 

may be  included in the East St. Louis plan to demonstrate this 

capability and plans are being made to collaborate with 

EcoFarms International of Redwood, California, and Growing 

Power out of Chicago to teach urban residents about growing 

their own food.  Other life-supporting requirements in 

communities are met with the designs of the smaller E-

Microsystem, e.g. multiple design applications for habitable 

community structures that provide water, heating and cooling, 

all sewage and consumer waste handling, plus fuel for cars.  

 This national exemplar combining the visions of 

MECLC and EI will demonstrate 

♦ the integrated technology that produces power from 

all forms of biomass, including waste, and the sun,  

♦ advanced renewable energy system component 

manufacturing,  
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♦ robust job creation and  

♦ broad citizen ownership of productive assets.   

Economic viability within the East St. Louis MECLC 

community will be enhanced through the sale of  the 

previously mentioned by-products through the emissions-free 

disposal of biomass, municipal solid waste, and medical and  

industrial waste. 

MECLC will benefit from its partnership with EI as 

well as share in ownership of this model E-Macrosystem.  EI 

management includes a consortium of 23 companies spanning  

a varied technology base and expertise in all aspects of the E-

Macrosystem development and implementation. EI’s members, 

including former leaders of NASA Jet Propulsion Laboratory 

(JPL), master architectural / engineering / construction 

management firms and departments,, design scientists, and 

pioneers in photovoltaic industry research & development, 

telecommunications, and fuel cell and electrolyzer marketing. 

This wide breadth and depth of the EI consortium will provide 

essential support to the MECLC community to carry out a 

successful demonstration of all aspects of the E-Macrosystem. 

 

E-MACROSYSTEM TECHNOLOGY 

The E-Macrosystem is based on a carbon free 

technology combination of an emissions-free non-incineration 

Steam Reforming system (SR), and a Solar Regenerative Fuel 

Cell (SRFC) system run by a solar photovoltaic (PV) array. A 

technical schematic of the SR is provided in Fig. 3.  

The E-Macrosystem developed by EI is the 

combination of an emissions-free 7.5 MW Steam Reforming 

system (SR) power plant and a 1.66 MW Solar Regenerative 

Fuel Cell (SRFC).  The systems share a specially augmented 

105,800 square foot facility with manufacturing space.  The E-

Macrosystem will provide up to 160 MWh of premium energy 

per day to the grid via the SR, while the SRFC supports the 

manufacture of advanced renewable energy system 

components produced by the tenants of the facility.  

The E-Macrosystem proposed for an initial phase 

demonstration at East St. Louis is intended to be a combination 

of a stand-alone emission-free power plant, a state-of-the-art 

advanced renewable energy research and manufacturing 

facility, and an integration of two proven advanced renewable 

energy systems. It will have the following capabilities: 

 

• Premium power generation, either grid-tied or 

independent as a uniterruptible power supply (UPS) 

system in lieu of storage, a key technology in 

decentralization of the electrical grid. 

• Support battery-powered “plug-in” vehicles. 

• Support energy needs in urban, rural and remote 

locations. 

 

 
Figure 3. E-Macrosystem Steam Reform (SR) technology schematic. 

 

• Marine Use - can be containerized and made mobile, 

including marine capabilities when replicated on a 

ship [2]; provides an upside for military utilization. 

• Penal System Industry - can be applied to reduce the 

costs of penal systems by enabling prisoners to 

produce marketable components and profits for 

victim restitution, family support, prison operations 

and related enterprises in the communities in which 

they locate. 

• Proven to have tunnel-safe transport implications 

through the use of a non-combustible methanol-water 

fuel cell regeneration system. 

 

Solar Regenerative Fuel Cell (SRFC).  The manufacturing 

facility serves as a research and manufacturing center for 

advanced renewable energy systems. The basic solar 

regenerative fuel cell power system consists of solar 

photovoltaic (PV) arrays, the electrolyzer subsystem, the fuel 

cell subsystem with reactant storage tanks, and thermal 

management / electrical power management subsystems.  

The basic system operates as follows: When the sun 

shines, the solar PV arrays not only put out enough DC power 

to satisfy the daytime loads, but also to supply power to the 

electrolyzer subsystem which dissociates water and stores the 

resulting hydrogen and oxygen in storage tanks. During the 

night, when the solar arrays are inactive, the fuel cell 

subsystem is turned on to supply the required nighttime loads. 

Water is stored and later separated back into its hydrogen and 

oxygen constituents by the solar-powered electrolyzer during 

the next daylight portion of the cycle. Therefore, the basic 

solar regenerative fuel cell power system does not require any 

supply of external fuel to operate its fuel cells. The sun is the 

only source of external energy required. 
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Figure 4.  Solar Regenerative Fuel Cell (SRFC) technology. 

 

Biomass Steam Reforming System (SR). The SR is a 

part of an advanced and integrated renewable energy system 

developed and patented by Intellergy [2], one company in the 

EI consortium of twenty-three companies. The SR is a non-

incineration waste-to-energy system that is uniquely capable of 

processing any sort of carbonaceous feedstock (including 

municipal and commercial solid waste, sewage sludge, toxic 

waste, chemical waste, pharmaceuticals, hospital waste, 

infectious / pathological medical waste, agricultural waste, 

biomass, coal, etc.), and proceeds via chemical reduction to 

generate a clean H2-rich syngas, CO, CO2, H20 steam, and 

other marketable commodities,  depending on the composition 

of the feedstock. The SR vaporizes organic liquids and gasifies 

organic solids through the utilization of indirect heat and the 

introduction of superheated steam and CO2, causing the 

breakdown of all molecular bonds and converting all varieties 

of organic matter into inorganic products. 

 No harmful emissions are produced with this 

technology, as any CO2 emitted from the anode of the syngas-

fed solid-oxide fuel cell is recycled and utilized to supply the 

endothermic heat and CO2 needed to drive the steam 

reforming chemical reactions. The remaining carbon is 

sequestered as an inert and sterile residue, suitable as fill for 

construction materials, or can be sequestered into other 

marketable hydrocarbon commodities.  

 In summary, the linkage of steam reformation with 

fuel cells produces clean, reliable and efficient electrical 

energy, heat, and steam, and makes the SR a truly 

comprehensive, co-generative cradle to cradle ecosystem 

solution to energy generation.  The SR: 

  • Can process any organic waste input without utilizing 

incineration or combustion.  

  • Removes all toxins from the waste feedstock without 

creating any harmful emissions. 

  • Is an extremely efficient method of extracting energy from 

many different types of organic materials, and has 

widespread applications as a clean waste treatment 

technique. 

  • Creates a clean H2-rich syngas ideal for powering fuel cells 

and providing premium power. 

  • Is a highly efficient method for carbon sequestration, 

without risky underground injection.    

  • Delivers economically beneficial, life-sustaining 

commodities. 

 

E-MACROSYSTEM ELEMENT PROOFS OF 

CONCEPT 

 Solar Regenerative Fuel Cell (SRFC). A multi-agency 

consortium achieved a $30 million proof of concept at 

Edwards Air Force Base, California in 1995.  The 

NASA Jet Propulsion Lab invited Georgetown University to 

join them in developing a large consortium of many U.S. and 

Canadian federal agencies, university, private entities, the 

California Air Quality Management District and the California 

Institute of Technology that manages JPL for NASA. The 

consortium was formed to set up a test-bed for an SRFC proof 

of concept at Edwards Air Force Base, California. 

NASA/JPL’s commission was to create a sustainable stand-

alone base on the moon (lunar colony). NASA/JPL sought the 

collaboration and help of Georgetown University. 

Concurrently Georgetown was developing a sustainable stand-

alone master energy plan called “NEICES” (National 

Exemplar Integrated Campus Energy System) that included the 

University’s fuel cell bus program funded by the Federal 

Transit Administration and led by the General Motors design 

engineer for the moon buggy.   

 The tests were eminently successful proving the 

system can work continuously “24/7” no matter when the sun 

shines; thus the system provides premium power and it is clean 

and quiet. Georgetown was able to test the SRFC application 

of its NEICES program over an 8-year period (1987-95). 

Biomass Steam Reforming System (SR). Almost 

simultaneously, a proof of concept for the second of the EI 

technologies, the advanced steam reforming process, was 

being carried out by Intellergy and Westinghouse at Oak 

Ridge, TN, in a $24 Million program, also in 1995. This 

innovation also was an overwhelming success with years of 

testing completed under Westinghouse/SEG/Duratek/Energy 

Solutions, who purchased the technology.  The system proved 

its merits, cleanly converting medical, pharmaceutical, toxic, 

all biomass, and hazardous wastes at 2,000 degrees Fahrenheit 

without any combustion, and miniscule amounts of clean 

residue.  

E-Microsystem.  The smaller scale model E-

Microsystem that applies EI’s technology to provide 

comprehensive energy and habitation solutions to housing and 

other community buildings is planned for demonstration as a 

pilot soon after the first E-Macrosystem project begins 

construction.  The E-Microsystem is capable of providing 

buildings with all of their energy, heating, cooling, and waste 

treatment needs. 
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Photovoltaic (PV) Power.  Large scale commercial 

(ca. 1 MW and above) PV system deployment commenced in 

the 1980’s, but it took several decades and rises in the price of 

oil to achieve the explosive growth now occurring, with world-

wide installations now exceeding 15 GW.  EI architects 

designed and implemented the first ever 300 kW integrated 

solar photovoltaic academic building on the Georgetown 

University campus in the 1980’s. It was developed as a 

National Exemplar Integrated Community Energy System 

(NEICES), and received a total investment of $23 million. 

 Current commercial PV installations range from roof-

mounted arrays of 1-2 MW to ground-mount utility-scale 

plants exceeding 50 MW capacity. The largest commercial 

rooftop installation in the US, on the Atlantic City Convention 

Center, was completed by an EI-member company, American 

Capital Energy, in December, 2008. An aerial view of the array 

is given in Fig. 5.  

In order to make the model community we propose 

self sufficiency in energy, while also allocating part of the 

energy stream from the SR to provide income, supplementary 

carbon-free PV capacity can be added in a modular, distributed 

format and scaled proportional to the size of the population of 

the community. Typical residential energy requirements can be 

 

 
 

 
Figure 5. 2.36 MW PV array on roof of Atlantic City Convention 

Center in NJ, completed in 2008. 

 

met by a 5 kW peak power array per household in many areas 

of the U.S. The PV array output-scaling factor for land (roof) 

area is about a square meter per 80-100 W of peak power 

desired. Energy harvest is, of course, location dependent, but 

accurate annual averages are now available for planning 

purposes for all major U.S. city locations [4]. An outstanding 

issue remains in lack of cost effective storage options for PV, 

and thus these arrays are designed to feed directly into the grid 

and are most advantageous to the utility for peak power 

shaving. At a considerably higher cost, but in keeping with the 

sustainability vision, PV arrays can be built to operate extra 

SRFC units, as depicted in Fig. 4, to generate hydrogen for 

UPS functions. The larger PV array have average costs of 

$5/Wp (Watt peak) installed, and with the 30 % federal tax 

credit currently in place have pay back times of less than 5 

years in a number of States with favorable additional State-

level incentives. 

 

STEPS TOWARD A COMPREHENSIVE NATIONAL 

ENERGY POLICY  

MECLC and EI propose four Phases that will 

demonstrate the combined MECLC + E-Macrosystem concept 

and constitute critical steps toward implementation of a 

Comprehensive National Energy Policy using sustainability, 

energy self-sufficiency, equitable sharing of assets among 

stakeholders, and economic viability as its cornerstones. The 

phases and their cost estimates are provided in Table 1.  

 The Phases in brief: 

Phase 1. – The Model. The turnkey project is ready 

for final design and construction under the professional 

oversight of the EI consortium of companies, led by Whiting 

Turner Construction (Wash., DC), on land provided by the 

City of East St. Louis and the eleven surrounding communities 
 

Table 1. Estimated costs of four Phases leading to 

commercialization on a national scale with suggested 

federal cost sharing amounts.  
 

Category

Phase

Phase 1             

The Model
Phase 2 

Commercialization

Phase 3 

Implementation

Phase 4                          

Final 

Commercialization

Capital Fed. Stimulus $109 million $2,162 million $28,200 million -
Required Loan Program $80 million - $732 million $50,670 million

Revenue E-Macros $30 million $690 million $9,060 million -
Per Year SRFC Facilities - - $582 million $6,390 million

Energy E-Macros ** 59.9 GWh/yr **1,378 GWh/yr **17,970 GWh/yr -
Produced SRFC Facilities *0.8 GWh/yr - 122.7 GWh/yr 1,347 GWh/yr

Jobs E-Macros 2,100 48,300 630,000 -
Created SRFC Facilities *700 - 98,400 1,080,000

 * E-Microsystem Model Research & Development Project

** Maximum Electricity Production Without Creation of Marketable Commodities

Comprehensive National Energy Policy - Costs & Impact

 

through the for-profit MECLC. Phase 1A is construction of the 

E-Macrosystem demonstration with $108 million for hard 

costs (total project cost after RE credits is estimated at $115 

million). It will create 2,100 jobs, 200 full-time and part-time 

temporary construction jobs (with expected two year duration), 

300 full-time permanent jobs (after all phases off ramp-up are 

complete), and 1,600 regional / national enhancement job 

opportunities (including public services, agriculture, forestry, 

medical, retail, general services and manufacturing of 

component parts outside of the region).  The project provides a 

simple payback in 5.4 years.  Annual gross revenues are 

estimated to be $30 million. 

Phase 1B, the E-Microsystem model research and 

development project, will be launched 6 months after the 

completion the MECLC E-Macrosystem. The $80 million 

needed to create this prototype 50-unit affordable-housing 
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apartment complex will be acquired through federal or private 

loans. It will utilize a one-ton per day 100 kW SR in 

conjunction with a smaller scale SRFC system to provide all 

energy and process all waste/sewage. This E-Microsystem 

project will create in the range of 700 jobs, 150 full-time and 

part-time temporary construction jobs, 100 full-time 

permanent jobs, and 450 regional / national enhancement job 

opportunities.  

Phase 2 – Commercialization. Phase 2 will consist of 

the construction of 23 E-Macrosystems at key locations of 

need throughout the United States. Due to economy of scale, 

the average hard cost of constructing each E-Macrosystem is 

estimated to decrease to $94 million, making the total capital 

requirement for this Commercialization Phase $2.2 billion in 

federal stimulus funding. Total job creation is projected to be 

48,300, while net revenue will be $690 million per year. 

Phase 3 – Implementation.  Phase 3 marks the 

establishment of industrial parks that will be completed 

through the addition of three-to-five E-Macrosystem Solar (E-

MS) facilities (SRFC-only power systems) to Phase 1 E-

Macrosystem sites.  All E-MS facilities will be constructed 

such that they can accommodate being retrofitted to become 

7.5 MW E-Macrosystems through the addition of an SR, 

which will require about 15,000 sq. ft. of space from the E-MS 

building. All E-MS facilities are also expandable modular 

systems that can multiply their total space while maintaining 

the same footprint, adding one or more stories at a time.  

 Phase 3 will consist of the construction of 300 more 

E-Macrosystems, planned at 6 per state, and 82 E-MS 

facilities, completing 24 industrial parks while providing an 

SRFC facility for each of the remaining 10 MECLC 

communities. Due to economy of scale, the average cost of 

each E-Macrosystem is estimated to decrease by $15 to $20 

million in hard construction costs.   In addition $28.9 billion in 

federal assistance or private loans is required for all MECLC-

related buildings. Total job creation is projected to be 630,000, 

while net revenue derived from all sources including premium 

energy production (guaranteed “24/7” energy supply) from 

these E-MS facilities will be $9.6 billion per year. 

Phase 4 - Final Commercialization. Phase 4 will 

consist of the construction of 900 more E-MS facilities in the 

completion of 300 industrial parks. The average cost of each 

E-MS facility will be $56.3 million, making the total capital 

requirement for this Final Commercialization Phase $50.6 

billion in federal or private loans. Total job creation from 

Phase 4 commercialization is projected to be 1,080,000 with 

annual revenues projected to be over $6.4 billion. 

Citizen Ownership benefits. Throughout these four 

Phases a system of asset allocation will be implemented that 

provides every community member with equal access to 

productive assets and capital credit. One of the tools that will 

be utilized is a concept, the for-profit Community Investment 

Corporation (CIC) or Citizens Land Cooperative (CLC), that 

provides equal access to capital credit, transforming capital 

into a growing revenue stream for truly everyone. Establishing 

CICs/CLCs in localized regions in which E-Macrosystems are 

established will give each citizen an ownership share in the 

means of production, and will allow each individual to benefit 

from the growth in productive corporate assets that develop 

through structural improvements and technological innovation.  

Biomass-to-energy distributed generation benefits. In 

addition to major job creation and mechanisms for providing 

equal access to ownership of productive capital assets, this 

Comprehensive National Energy Policy’s commitment to 

utilizing the sun and waste for energy production will give 

many communities an opportunity to compete internationally 

with what have been primarily unseen, or at least unrealized, 

indigenous resources.  Biomass and waste come from a 

variety of sources, from our own household waste, to sewage 

sludge, to animal feedlot waste, to industrial waste, to nature’s 

biomass, and there is almost literally no end to the available 

tonnage, as long as it is organic. In fact, when you add up all 

the sources of waste in the United States, and the feedstreams 

they create on an annual basis, as illustrated in Table 2 below, 

there is enough energy in waste alone to power every 

household in the U.S. for nearly two years. 

Waste is perhaps the only energy source that others 

will pay someone to take. Municipal waste nets between $25 

and $30 a ton, medical waste brings about $200 a ton, feedlot 

waste brings about $500 a ton, and industrial waste can range 

from $10,000 to $50,000 per ton. But processing this waste 

with a methodology that does not further degrade human and 

environmental health has been an elusive goal. Incineration, 

which does render toxic and hazardous materials inert, creates 

its own brew of poisonous emissions. The steam reforming 

technological advancement of the E-Macrosystem overcomes 

the dangerous emissions consequences of combustion-based 

waste-to-energy systems through the clean, emissions-free 

processing of any and all types of waste, no matter how toxic. 

The gases that are off-vented from landfills in general 

consist of 55% methane and 45% carbon dioxide.  While they 

are both considered green house gases, contributing to global 

warming, the release of methane is 
 

Table 2. Waste streams suitable as feedstock for the E-Macrosystem. 
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considered to be twenty-three times as detrimental to our 

environment as carbon dioxide. In fact, methane is responsible 

for 10.6% of global warming damage from human-sources in 

the United States, and of this, 35.8% of this methane is from 

landfill gas. Thus, 3.8% of U.S. global warming damage is 

from methane in landfill gas. That is why the strategy of 

burning off methane gas via flares is often employed at 

landfills, transforming it into carbon dioxide, a less detrimental 

green house gas, but a green house gas nonetheless.  

 In feedlot stockyards, between five to twenty pounds 

of volatile organic compounds (VOCs) are emitted annually 

from one cow, including propyl acetate, hydrogen sulfide, 

methane and ammonia. These VOCs combine with nitrogen 

oxides to form ozone, which reduces lung function in humans, 

triggers asthma attacks, and adds to global warming. A New 

York study of 38 landfills found that women living near solid 

waste landfills where gas is escaping have a four-fold 

increased chance of bladder cancer or leukemia. Further 

studies have demonstrated that there is a significantly overall 

increased risk of neural-tube defects, malformations of the 

cardiac septa (hole-in-the-heart), and malformations of the 

great arteries and veins in residents that live within two miles 

of landfill sites. 

 The E-Macrosystem SR technology (Fig. 3) can 

transform this waste, destroying harmful viruses and bacteria, 

and rendering metals inert, into a sustainable, renewable clean 

energy source, while at the same time the carbon in the waste 

is sequestered into marketable commodities.  

Distributed energy generation strategy and benefits. 

Initially, E-Macrosystems will focus on the creation of high 

demand premium power to sell directly to high value 

customers or through the grid and the production of a number 

of marketable commodities. In the long term, however, the 

proliferation of E-Macrosystems will have an even greater 

impact as distributed centers of energy generation. 

 The transmission capacity of our centralized electrical 

grid continues to lag behind demand and will need to increase 

by more than 10% over the next ten years to meet projected 

U.S. energy needs. According to the American Society of Civil 

Engineers, “paltry investment in the aging infrastructure 

caused transmission capacity to drop 19 percent annually for 

the decade between 1992 and 2002”[5]. David Meyer, former 

U.S. Department of Energy Senior Policy Advisor, concludes 

that: “We need to see a very substantial transformation of the 

[grid] system. We’re outgrowing it in many parts of the nation” 

[6]. While it lacks in overall capacity, our current electrical 

grid system is also deficient in efficiency, with about 6 to 8% 

of the electricity lost in the form of heat as the wires conduct 

the current over hundreds of miles. Our current centralized 

system is thus not only underperforming in terms of capacity 

and efficiency, but it is also highly susceptible to acts of 

nature. One need look no further than the “2003 Northeast 

blackout” to understand the fragility of our centralized 

electrical grid. The series of events, which led to 50 million 

people being without power for up to two days, cost up to $10 

billion, and contributed to at least eleven deaths, were set into 

motion when a high-voltage power line in northern Ohio 

brushed against some overgrown trees and shut down, failing 

to set off a FirstEnergy Corporation alarm system. It was the 

biggest blackout in North American history, all caused by a 

tree brushing against a power line.  

 E-Macrosystems decentralize power production to 

where people actually live, utilizing their indigenous waste 

assets and the sun for energy generation, solving many of the 

electricity distribution problems which will dominate and 

strangle our economy in decades to come, if not remedied. 

 

NATIONAL ENERGY POLICY AND NATIONAL 

SECURITY NETWORK 

National security benefit.  While a centralized 

electrical grid is highly susceptible to unforeseen accidents, it 

is particularly vulnerable to sabotage or terrorism and is 

widely considered to be the number one threat to our national 

security. EI’s E-Macrosystem facility offers a solution utilizing 

a distributed approach to energy generation that largely 

overcomes this vulnerability. 

 Because of the highly interconnected and aging 

infrastructure of our current electrical grid, major power 

outages and disruptions are due to become even more common 

place, and the potential increases for sabotage or even terrorist 

attacks with our electrical grid as the target. Decentralizing 

power generation and distribution reduces potential disruption 

due to terrorist attacks on our energy infrastructure, as it would 

greatly diminish the potential damage from any one node in 

the interconnected web being hit, while reducing the impact of 

the overall lack of security that already exists. 

 The very nature of the centralized electrical grid in 

the United States, with some 160,000 miles of high voltage 

lines and 250,000 substations, makes it difficult to protect 

from any sort of threat, as squirrels are often noted as being the 

most common cause of power outages. The Electric Power 

Research Institute reports that on any given day, five hundred 

thousand people in the United States are without power for two 

hours. E-Macrosystems place energy generation at the source 

of its consumption, minimizing inefficient energy distribution 

services over long distances, while providing disruption-free 

premium power to companies that cannot afford interference 

with their energy supplies. 

 Another threat to national security is our dependence 

on foreign sources of energy. Oil accounts for 40% of 

America’s energy consumption, and 58% of America’s oil 

demand is met through foreign imports. These facts squarely 

place at least partial control of our energy supply outside of 

our own hands. Locally produced and distributed energy, 

produced at or close to the source of consumption, is secure 

energy. 

 Tens of thousands of smaller, renewable, self-

sufficient, sustainable, broadly distributed energy generation 

centers (i.e. E-Macrosystem power stations) are superior to 

fewer, larger, vulnerable power production centers. In the 
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United States we literally have all our eggs in one basket, 

which definitely has not been working to our benefit. In an 

article entitled “Energy Forever” Amory and L. Hunter Lovins 

reiterate that, “We can achieve energy security by using less 

energy far more efficiently to do the same tasks–and then by 

supplying what is still needed from sources that are inherently 

invulnerable because they’re dispersed, diverse, and 

increasingly renewable”[7].  MECLC and EI share in this 

vision, a future of distributed power stations, locally situated 

that are fueled by indigenous, renewable and sustainable 

energy sources. The citizens of the local community share in 

the ownership of these productive assets, and share in the 

benefits that equal access to capital provides. 
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