
 

 
 
 
 
 
 
 
 

 
Subject:  Aimacon International, Inc. Completes Feasibility Study for BioWastes-         
      To-Renewable Energy, Biofuels, Organic Foods, and Water Independence for 
      the Independent State of Papau New Guinea. 

WaterSmart Environmental, Inc. announces the completion of the feasibility study for the In-
dependent State of Papau New Guinea.  The project calls for the construction of 120 project 
buildings.  The feasibility study identifies the project as a major economic development tech-
nology that internally recycles all wastes.  As a result the technology exhibits a zero carbon 
footprint and thus beneficial to climate change.   
Aimacon Financial offers a Canada wide private banking approach to managing your financing 
requests. We provide several direct, highly competitive real estate loan products for borrowers 
all over Canada.  The company takes a personalized approach to all financing requests and 
ensures the same attention is paid to each loan regardless of the amount.  “We are not limited 
by our affiliation with any one Bank, Institution or lender and are able to source from a wide se-
lection of capital avenues.  In doing this we are able to secure the best terms for the borrower 
based on the borrowers needs.”  
 
Working with Aimacon Financial saves the borrower time and money by creating an energized 
competitive environment that makes the lenders compete for the borrowers business. In the 
end borrowers are able to choose from a variety of offers without having to accept terms that 
do not work well for them.  
 
WaterSmart Environmental is marketing its Kyoto Protocol compliant wastes-to-energy technology on 
an economic development platform to concentrated animal feeding operators and to municipalities. 
Animal farmers benefit by purchasing biodiesel, electricity, and natural gas (methane) at a 20% dis-
count from retail.  Municipalities also benefit by making biodiesel, electricity, natural gas, and potable 
water available to its citizens and businesses at a 20% discount from existing prices. The technology is 
marketed on a build-own-operate basis thereby eliminating the necessity for local sales and property 
tax increases since project financing is entirely secured from the financial marketplace.  Municipalities 
that embrace the waste-to-energy technology automatically become zero waste-to-landfill communities.  
The waste-to-renewable energy technology has been slowly developed over the last 10 years. It is just 
now being introduced to the international marketplace.  
 
The technology has the clear potential for making every single city throughout the world energy and 
fuels independent while reducing oil and natural gas imports.  The technology will also permit every 
single city throughout the world to improve water and wastewater treatment infrastructure while creating 
jobs and investment opportunities.   The waste-to-energy technology can also be applied to Sugar 
Cane Mills as well as Pulp & Paper Mills with equal success.  Both types of mills become energy, food, 
fuels, and water independent while significantly increasing profits from routine operations.  In the case 
of Sugar Cane Mills temporary and seasonal jobs turn into full time better paying jobs.  Widespread 
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use of the technology carries with it the potential for contributing substantially to the reversing 
of global warming. 
 
WaterSmart Environmental, Inc. is a provider of waste-to-energy, food independence, water inde-
pendence, and energy independence technologies and a manufacturer of highly engineered water puri-
fication components and systems.  The company designs and builds a wide variety of water treatment 
equipment including packaged water and wastewater treatment plants, UltraPaqTM aerobic package 
plants, OATTM Process anaerobic digesters with associated energy production, aerators, filters, Pur-
iSepTM and SmartWaterTM oil/water and solids/liquids separators, RainDrainTM perimeter trench sand 
filters for stormwater runoff, dissolved air flotation separators, air strippers, complete skid assembled 
aqueous waste treatment plants, FilterFreshTM skid mounted potable water production plants, skid 
mounted wastewater treatment systems for laundromats, commercial laundries, and car/truck wash fa-
cilities with water reclamation and reuse, softeners, demineralizers, activated carbon treatment equip-
ment, and water purifiers for domestic and international markets. 
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April 17, 2008 
 
Dear Investor: 
 
The Country 

Papua New Guinea lies entirely within the tropics, just south of the equator, and 160 km 
to the north of Australia.  With a total land mass of about 473,189 square kilometers the 
country encompasses the eastern part of the New Guinea island - the second largest 
island in the world, plus some 600 islands, atolls and coral reefs.  A central core of 
mountains, the Owen Stanley Range, runs east and west rising steeply from the coastal 
plains.  From its highest peak, 4,500 meter-high Mt. Wilhelm, and from dozens of other 
peaks, great rivers like the Sepik and Fly begin their journey to the sea.  Below the 
mountain chain, fertile coastal plains, flooded delta regions and mangrove swamps exist 
alongside broad sandy beaches, colorful sheltered bays and dense rainforest.  

The People 

Papua New Guinea has a total population of almost 4 million people, comprised mainly 
of Melanesian race with dark skin, fuzzy hair and friendly smiles. The 1990 Census put 
the official population count at 3.8 million. There are more than 800 distinct languages. 
Melanesian Pidgin and Hiri Motu are the two most widely used, but English is the official 
language in education, business and government circles.  

The Politics 

The country, fully independent since September 16, 1975, has freely elected democratic 
government.  Papua New guinea became the 142nd member of the United Nations on 
October 10, 1975, and is also a member of the British Commonwealth. 
 

The Economy 

Papua New Guinea has a vibrant and multifaceted economy with two distinct systems 
operating side by side.  The vast majority of our people live in a traditional, non-
monetary barter economy that existed long before European colonization began.  Co-
existing with this is a modern economic system based on mining, petroleum, fishing, 
forestry and agriculture.  Its main exports are gold, copper, oil, coffee, tea, copra, palm 
oil, forest and marine products.  
Papua New Guinea is richly endowed with natural resources, but exploitation has been 
hampered by rugged terrain and the high cost of developing infrastructure.  Agriculture 
provides a subsistence livelihood for 85% of the population.  Mineral deposits, including 
copper, gold, and oil, account for nearly two-thirds of export earnings.  The government 
of Prime Minister SOMARE has expended much of its energy remaining in power.  He 
was the first prime minister ever to serve a full five-year term.  The government also 
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brought stability to the national budget, largely through expenditure control; however, it 
relaxed spending constraints in 2006 and 2007 as elections approached.  Numerous 
challenges still face the government including regaining investor confidence, restoring 
integrity to state institutions, promoting economic efficiency by privatizing moribund state 
institutions, and balancing relations with Australia, its former colonial ruler.  Other socio-
cultural challenges could upend the economy including a worsening HIV/AIDS epidemic 
and chronic law and order and land tenure issues.  Australia will supply more than $300 
million in aid in FY07/08, which accounts for nearly 20% of the national budget. 
 
The proposed BioWastes-To-Renewable Energy, Organic Foods, Biofuels, and 
Water Independence Technology consists of the construction of 120 project buildings.  
The project buildings will engage in agricultural production and processing activities to 
produce food products for the export markets to create visible cash flow that will repay 
debt financing requirements.  Each project building will hire 1,500 employees (120 x 
1,500 = 180,000 jobs).  Each project building includes a hospital and educational 
facilities per the attached engineering drawing. 
 
In addition, there will be one shipbuilding/shipbreaking facility at Port Moresby.  This 
building will measure 2 km x 2 km x 200 m high.  In addition to the normal agricultural 
activities this building will engage in the construction of tidal generators, self fueling 
concrete ships, and self fueling locomotives.  The steel requirements of these activities 
will be satisfied by the associated shipbreaking activities.  The building will employ 2,500 
for a total of 180,000 + 2,500 = 182,500 new jobs.  This many new jobs will reduce the 
country’s unemployment rate, especially in the urban areas. 
 
In addition to the benefits of inexpensive electricity, other benefits consist of free trash 
collection and management, free potable water distribution, and free sanitary 
wastewater treatment.  To the extent that the biodiesel is produced and used its carbon 
footprint is zero.  To the extent that the renewable methane gas (natural gas) is 
produced and used, its carbon footprint is also zero. 
 
The second phase will also include the construction of concrete freeways (not tollways) 
that will connect the entire country together.  As an integral part of the associated 
infrastructure development a state-of-the-art surface transportation system will be 
provided consisting of both people movers and heavy freight transportation capabilities 
as shown below.   
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State-Of-The-Art Surface Transportation System 

 
High-Speed Rail Automobile on the String-Rails Using Biodiesel-Electric Hybrid 

 Propulsion System with Speeds up to 350 km/hour.  Each Rail 
 Automobile has a carrying capacity of 25 passengers. 
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Extra Heavy Freight Being Transported on Elevated Pylons 

Using Biodiesel-Electric Hybrid Propulsion System 
 

Your investment interest is hereby solicited.  With Warm Regards I am    
 
Very truly yours, 
 
WaterSmart Environmental, Inc. 
 

 
 
C. G. (Chuck) Steiner 
President and CEO 
 
enclosures 
 
CGS/mns  
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Application:  BioWastes-To-Renewable Energy, Foods, Biofuels, and Water Independence    
              Technologies 

 
The technology is implemented in two differently sized 
buildings.  The smaller sized building measures 1 km x 1 
km x 3 stories high.  The larger sized building measures 2 
km x 2 km x 200 meters high.  The smaller sized building 
engages in: 
 

1. Agricultural production and processing producing 
mercury free tilapia fish filets and other food 
products, 

 
2. Spirulina microalgae production & processing 

producing biodiesel biofuel, 
 

3. Biowaste processing using two-phase anaerobic 
digestion producing renewable energy and 
renewable natural gas, 

 
4. BioWastes byproduct processing producing 

precast concrete panels & precast concrete piping 
for use in infrastructure development,  

 
5. Free collection and treatment of municipal solid 

wastes, construction & demolition wastes, medical 
wastes, and other wastes, 

 
6. Stormwater and sanitary wastewater treatment on 

a no-charge to anyone basis, 
 

7. Free potable water distribution regardless of 
amount used on a no-charge to anyone basis, and 

 
8. The distribution of electricity at the retail price of 

US$0.045/kWh to all citizens and businesses 
regardless of time of day used or amount 
consumed. 

 
The larger sized building engages in all of the above 
activities plus: 
 

1. Shipbreaking activities, 
 
2. Shipbuilding manufacturing, and 
 
3. Tidal generator manufacturing. 

 
The technology is marketed on a build-own-operate 
platform with nonrecourse project financing provided by 
the financial markets.  There are never any capital cost 
consequences to the community served thereby obviating 
the need to impose additional sales or property taxes.     
 

The renewable natural gas will be produced by the 
anaerobic digestion of municipal solid wastes (MSW) and 
other biowastes.  The biodiesel will be made from Spirulina 
microalgae thus completely avoiding the “fuel or fuel” issue 
that is now raging throughout the world. 
 
The Spirulina microalgae will be produced within an 
enclosed photobioreactor that operates 24/7.  Its 
production rate will be maximized by the recycling of all 
nutrients that pass through the anaerobic digestion of 
MSW and other biowastes.  Its production volume will be 
maximized by recycling the carbon dioxide gas that is 
discharged from the anaerobic digestion of MSW, the 
recycling of carbon dioxide gas that is produced from the 
combustion of renewable natural gas based generation of 
renewable energy, and the recycling of carbon dioxide gas 
produced from the manufacture of portland cement.  The 
internal recycling of carbon dioxide gases and nutrients 
results in the rapid production of gross amounts of 
Spirulina microalgae.  By using internally produced 
electricity from wastes the total cost of Spirulina 
microalgae production is extremely economical.   
 
As background information, the production of biodiesel 
from microalgae has already been accomplished through a 
20 year research and development program conducted by 
the United States National Renewable Energy Laboratory 
(NREL) operating under the United States Department of 
Energy (USDOE).  Through its Aquatic Species Program 
(ASP), NREL established that biodiesel (algal biodiesel) 
could be produced through the growing of microalgae for 
their lipid (fat) content.  The lipid content was converted 
into biodiesel through transesterification in the same 
manner that soybeans and other vegetable oils are 
converted.  The ASP funding totaled US$25.05 million 
over a 20 year period that began in 1978.  The algae were 
produced from open ponds that used carbon dioxide from 
the air, sunlight from mother nature, and nutrients that 
resulted from agricultural rain runoffs into the outside open 
ponds.  Continuation funding was ultimately terminated 
when it was officially determined that algal biodiesel could 
not be produced economically.  When terminated the price 
of oil was much less than it is today.  The entire Aquatic 
Species Program Final Report may be viewed at 
htt;://www1.eere.energy.gov/biomass/pdfs/biodiesel_from_
algae.pdf.   
 
Agricultural activites will consist of the farming and 
subsequent processing of tilapia fish.  The value added 
products will mostly be exported to distant markets to 
produce visible cash flow to the project.  The world wide 
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2 
consumption of tilapia fish is significant and on the 
increase.  Most of the worldwide export market exists in 
the United States and Europe.            
 
The five principal features of the waste-to-energy business 
models are: 
 

1. The production and free distribution of potable 
water, 

 
2. The free collection and treatment of sanitary 

wastewater, 
 
3. The free collection and management of municipal 

solid wastes (MSW), 
 
4. The generation and distribution of renewable 

energy electricity at US$0.045/kWh to citizens and 
businesses regardless of time of day used or 
amount consumed, and 

 
5. The 50:50 sharing of annual profits with the 

communities served.   

The two principal ideas behind the technology are the 
elimination of food starvation and the promotion of world 
peace.  Countries that are able to enjoy energy, food, 
fuels, and water independence will have very little to fight 
about either internally or with their neighbors.  
 
The technology is 100% compliance with Kyoto Protocol 
thus producing significant credits that may be sold in the 
marketplace.  The subject of probable climate change 
damage due to the emissions of greenhouse gases has 
been rapidly increasing throughout the world and 
particularly so throughout 2007.  Communities that 
embrace the biowastes-to-renewable energy, organic 
foods, biofuels, and water independence technology 
always exhibit a zero carbon footprint while becoming zero 
wastes-to-landfill society.   
 
The engineers, chemists, dedicated scientists, and senior 
management at WaterSmart Environmental welcome 
your inquiries with enthusiasm. 
 

   
 

  

  

 From the Marketing Department of 

© 2007 WaterSmart Environmental, Inc.
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Section 1:  Introduction and Executive Summary 
 
The proposed technology is intended to achieve renewable energy, biofuels, 
organic foods, and water independence for every community on earth regardless 
of location or population size.  Every project consists of one or more project 
buildings.  Each project building will be sized to accommodate a population of 
50,000.  Each project building will engage primarily in agricultural production and 
processing.  The biowastes associated with both production and processing will 
be managed by treatment with anaerobic digestion.  
 
As a result of anaerobic digestion management carbon dioxide and methane gas 
are produced.  The carbon dioxide is beneficially used in the photosynthesis of 
Spirulina microalgae.  The methane gas is beneficially used in the generation of 
renewable energy.  The non-digestibles that exit the anaerobic digester are also 
beneficially used as aggregates in the manufacture of precast concrete panels 
and precast concrete piping.  The precast concrete panels are used in the 
construction of the project building itself, for road construction, and for low cost 
housing.  The precast concrete pipe will also be used in infrastructure 
development, namely for the distribution of free potable water and the collection 
of sanitary waste water and storm water.  The panels will be manufactured in 
compliance with International Building Code 2003.   
 
The biofuels produced in all instances consist of compressed natural gas (CNG) 
and biodiesel.  At the end of the day there are no residues that require landfill 
disposal.  The technology fully complies with Kyoto Protocol as there are never 
any gaseous discharges to the environment. 
 
In addition to the management of internal agricultural production and processing 
wastes each project building will also manage area sanitary and solid wastes.  
Both of these wastes streams are managed at no cost to the community.  Each 
project building will construct the required infrastructure to manage these wastes 
streams.  In so doing, the infrastructure to distribute potable water will also be 
included.  The distribution of potable water will be achieved at no cost to the 
community.    
 
The technology is marketed on a design, finance, build-own-operate platform 
with nonrecourse project financing provided by the financial markets.  There are 
never any capital cost consequences to the community served thereby obviating 
the need to invade their treasuries of the communities served.   
 
The CNG will be produced by the anaerobic digestion of municipal solid wastes 
(MSW) and other wastes.  The biodiesel will be made from Spirulina microalgae 
thus completely avoiding the “fuel or fuel” issue that is now rapidly developing 
throughout the world. 
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The Spirulina microalgae will be produced within an enclosed photobioreactor 
that operates 24/7.  Its production rate will be maximized by the recycling of all 
macronutrients that pass through the anaerobic digestion of MSW.  Its 
production volume will be maximized by recycling the carbon dioxide gas that is 
discharged from the anaerobic digestion of MSW, the recycling of carbon dioxide 
gas that is produced from the combustion of CNG based generation of renewable 
energy, and the recycling of carbon dioxide gas produced from the manufacture 
of Portland cement.  The internal recycling of carbon dioxide gases and nutrients 
results in the rapid production of gross amounts of Spirulina microalgae.  By 
using internally produced electricity from wastes the total cost of Spirulina 
microalgae production is extremely economical.   
 
As background information, the production of biodiesel from microalgae has 
already been accomplished through a 20 year research and development 
program conducted by the United States National Renewable Energy Laboratory 
(NREL) operating under the United States Department of Energy (USDOE).  
Through its Aquatic Species Program (ASP), NREL established that biodiesel 
(algal biodiesel) could be produced through the growing of microalgae for their 
lipid (fat) content.  The lipid content was converted into biodiesel through 
transesterification in the same manner that soybeans and other vegetable oils are 
converted.  The ASP funding totaled US$25.05 million over a 20 year period that 
began in 1978.  The algae were produced from open ponds that used carbon 
dioxide from the air, sunlight from mother nature, and nutrients that resulted 
from agricultural rain runoff into the open ponds.  Continuation funding was 
ultimately terminated when it was officially determined that algal biodiesel could 
not be produced economically.  When terminated the price of oil was much less 
than it is today.  The entire Aquatic Species Program Final Report may be viewed 
at http://www1.eere.energy.gov/biomass/pdfs/biodiesel_from_algae.pdf.     
 
Agricultural activites will consist of the farming and subsequent processing of 
tilapia fish as well as other protein animals.  The value added products will 
mostly be exported to distant markets to produce visible cash flow to the project.  
The world wide consumption of tilapia fish is significant and on the increase.  
Most of the worldwide export markets exist in the Canada, Europe, and the United 
States.            
 
The five principal features of the waste-to-energy business model are: 
 

1. The production and free distribution of potable water, 
2. The free collection and treatment of sanitary wastewater, 
3. The free collection and management of municipal solid wastes (MSW), 
4. The generation and distribution of renewable energy electricity at 

US$0.045/kWh to all citizens and businesses (residential, commercial, and 
industrial) of the communities served, and 

5. The 50:50 sharing of annual profits with the communities served.   
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Project buildings will be constructed at existing landfill and dump sites to 
eliminate the taking of farmland used by farmers.  These sites will first be 
remediated using technology that is disclosed in the feasibility study.  The first 
task would be to excavate all of the solid wastes from each landfill for transport 
to the project building to enable conversion to renewable energy.  Only after each 
of the sites is completely excavated and remediated with regulatory agency 
certification would construction begin on the project building.  The amount of 
renewable energy that will be generated for each community will be sufficient to 
satisfy both base and peak load requirements.     
 
The 50:50 sharing of profits with each community enables it to engage in routine 
projects such as the providing of educational facilities, hospitals, libraries, and 
recreational facilities.    
 
The two principal ideas behind the technology are the elimination of food 
starvation and the promotion of world peace.  Countries that are able to enjoy 
energy, food, fuels, and water independence will have very little to fight about 
either internally or with their neighbors.  
 
The non-recourse project funding has been structured with 2/3 debt against 1/3 
equity.  The IRR of the technology exceeds 50% making both debt and equity 
investments extremely attractive to the greater financial marketplace.   
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Section 2:  Company Information 
 

The company has been in continuous operation since 1984.  It’s original name 
was Purification Industries, Inc.  In 1997 the company reincorporated under the 
name WaterSmart Environmental, Inc. to reflect it’s business purpose expansion 
to include environmental issues.  The company’s primary mission is the 
development of renewable energy, organic foods, biofuels, and water 
independence for every city and country on earth.    
 
WaterSmart Environmental, Inc. is a Nevada Corporation with a Taxpayer 
Identification Number of 1002868920 and Business License Number is 220966.  
The company’s resident agent is: 
 
Incorp Services, Inc. 
3155 East Patrick Lane, Suite 1, 
Las Vegas, NV 89120-3481 
Phone:  702.866.2500 
Fax:  702.866.2689 
URL:  www.incorp.com. 
 
The company’s Federal Employer Identification Number is 91-1826306.  The 
company is registered as a foreign for profit corporation permitted to conduct 
business in the State of Kansas with State of Kansas Identification Number 
3470523. 
 
WaterSmart Environmental, Inc. is a CCR contractor registed with the: 
 
Defense Logistics Agency 
Defense Logistics Information Service 
74 Washington Avenue North, Suite 7 
Battle Creek, MI  49017-3084 
 
Attached WSE Publication No. 0998 lists the company’s U. S. Government project 
experience.  Attached WSE Publication No. 0198 lists capabilities and additional 
installations.  Attached BWE USA No. 100 Publication fully explains the 
company’s waste-to-renewable energy technologies and markets.  The 
company’s Website has over 800 pages of technical and marketing information 
consisting of white papers, engineering data sheets, engineering drawings, 
catalog information on both conventional and two-phase anaerobic digestion, 
Press Releases, and completed Feasibility Studies.   
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The name and address of the company are:   
WaterSmart Environmental, Inc. 
PO Box 26346 
Shawnee Mission, KS  66225-6346 
Phone:  913.897.2727 
Fax:  913.897.1902 
Webmail:  wefindsolutions@watersmart.com 
URL:  www.watersmart.com 
 
The business address of the company is:   
 
WaterSmart Environmental, Inc. 
PO Box 26346 
Shawnee Mission, KS  66225-6346 
Phone:  913.897.2727 
Fax:  913.897.1902 
email:  wefindsolutions@watersmart.com 
URL:  www.watersmart.com 
 
The company’s authorized negotiator is as follows: 
 
C. G. (Chuck) Steiner 
President and CEO 
WaterSmart Environmental, Inc. 
PO Box 26346 
Shawnee Mission, KS  66225-6346 
Phone:  913.897.2727 
Fax:  913.897.1902 
Webmail:  ChuckSteiner@watersmart.com 
email:  csteiner@ix.netcom.com 
URL:  www.watersmart.com 
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Section 3:  Organization Structure, Management , and Key Personnel 

 
The Organization Chart of the company is attached as are CVs of its key 
employees all of whom are assigned to the waste-to-energy technology program.  
The common stock of the company is 100% owned by Barbara A. Steiner and 
Charles G. Steiner in joint tenancy.  The company has issued no preferred stock.  
The Project Manager is Charles G. Steiner, President and CEO of WaterSmart 
Environmental, Inc.   
 
The project manager and key staff employees will be made available for the 
duration of the project.  
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Section 4:  Technical Approach and Work Plan 

 
 

Work Plan By Months (MOS) After Project Start 
Milestone 1st 

 3 mos 
2nd 

3 mos 
3rd 

3 mos 
4th  
3 mos 

5th  
3 mos 

6th  
3 mos 

7th  
3 mos 

8th  
3 mos 

Locate 
Project 
Site 

 
X 

       

Apply for 
Building 
Permits 

 
X 

       

Manufacture 
Concrete 
Panels for 
Anaerobic 
Digester 
Tank* 

 
 

X 

       

Manufacture 
Concrete 
Panels for 
Potable Water 
Storge Tank* 

 
 
 

X 

       

Manufacture 
Concrete 
Panels for 
Anaerobic 
Digester Feed 
Tank* 

 
 

X 

       

Manufacture 
Concrete 
Panels for 
Liquefied 
Nitrogen 
Storge Tank* 

 
 
 

X 

       

Manufacture 
Concrete 
Panels for 
LNG Storage 
Tank* 

 
 
 

X 

       

Procure 
Concrete 
Production 
Plant 

 
 

X 

       

Procure 300 
Ton/Day 
Cement 
Manufacturing 
Plant 

 
 

X 

       

Prepare 
Construction 
Plan 

 
X 

       

Procure 
Construction 
Equipment 

 
X 

 
X 

      

Hire         
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Construction 
Workers 

X X 

Construct 
Anaerobic 
Digester 

  
X 

      

Construct 
Potable Water 
Storage Tank 

  
X 

      

Construct 
Anaerobic 
Digester Feed 
Tank 

  
 

X 

      

Construct 
Liquefied 
Nitrogen 
Storage Tank 

  
 

X 

      

Construct 
LNG Storage 
Tank 

  
X 

      

Design and 
Procure 
Process 
Equipment 

 
X 

       

Design Power 
Generation 
Equipment 

 
X 

 
 
 

      

Procure 
Power 
Generation 
Equipment 

  
 

X 

      

Design Tilapia 
Production 
Tanks 

 
X 

       

Construction 
of Project 
Building 

  
X 

 
X 

 
X 

 
X 

 
X 

  

Complete 
Construction 
of Project 
Building 

       
 

X 

 
 
 
 
 

Procure 
Tilapia Fish 
Stock 

       
X 

 

Project 
Startup and 
Begin  
Operations 

        
X 

Begin Taking 
Orders for 
Self-Biofueled 
Ships 

       
 

X 

 

Begin Taking 
Orders for 
Self-Biofueled 
Locomotives 

       
 

X 

 

Begin Taking 
Orders for 
Tidal 

       
 

X 
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Generators 
Begin Taking 
Orders for 
Breaking 
Ships 

       
 

X 

 

Begin Taking 
Orders for 
Tilapia Fish 

       
X 

 

 
* Panels to be manufactured by Wisconsin, USA based Wieser Concrete and shipped to project site (see 
http://www.wieserconcrete.com/). 
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Section 5:  Experience and Qualifications 
 
The company has obtained a project funding commitment for its first waste-to-energy 
project.  The feasibility study for the referenced project is contained the May 24, 2007 
Press Release at http://www.watersmart.com/Press_Releases.html.  The total 
technology package  consists of several component technologies all of which are 
successful in the worldwide marketplace.  It is the company’s combination of successful 
component technologies that creates renewable energy, foods, biofuels, and water 
independence. 
 
Please refer to the additional information contained in the attached Nonrecourse Project 
Capital Cost Structure and associated Prefeasibility Study. 
 
Respectfully submitted, 
 
WaterSmart Environmental, Inc. 
 

 
 
C. G. (Chuck) Steiner 
President and CEO 
 
attachments 
 
CGS/mns  
 
 
 
 
 
 
 
 

Worldwide Promoters of Renewable Energy, Organic Foods, Biofuels, 
& Water Independence Technologies by and for the Common Man    



US Government Project Experience 
WaterSmart Environmental, Inc. 

 

0270 
 

 
Project Name 

 

 
Engineer 

 
Application 

 
Installation 

Date 
Adak Naval Base, Alaska 
Contract No. N62474-88-C-4448 

 
US Navy 

 
Oil/Water Separation 

 
1990 

US Department of Energy 
Strategic Petroleum Reserve, Big Hill, Texas 
Contract No. DE-AC96-81P010310 

 
 
US Army Corps of Engineers 

 
 
Oil/Water Separation 

 
 

1990 
Bayou Bonfouca EPA Superfund Site, Louisiana 
Contract No. DACW41-89-C-1266 

 
US Army Corps of Engineers 

 
Site Remediation 

 
1990 

Rhinehart Tire Fire Superfund Site, Winchester, Virginia 
Contract No. DACW45-89-D-0506 

 
US Army Corps of Engineers 

 
Site Remediation 

 
1991 

Camp Lejeune, North Carolina 
Contract No. N62470-92-C-2255 

 
US Navy 

 
Site Remediation 

 
1993 

Naval Air Station, Kingsville, Texas 
Contract No. N62467-90-C-0988 

 
US Navy 

 
Oil/Water Separation 

 
1993 

Edwards Air Force Base, California 
Contract No. DACA09-93-C-0064 

 
US Army Corps of Engineers 

Emulsified Oil 
Separation 

 
1993 

US Naval Base, Philadelphia, Pennsylvania 
Contract No. N62472-91-C-4506 

 
US Navy 

 
Oil/Water Separation 

 
1993 

Naval Air Station, Key West, Florida 
Contract No. N62467-90-C-0790 

 
US Navy 

 
Oil/Water Separation 

 
1993 

Naval Station, Ingleside, Texas 
Contract No. N62467-88-C-0678 

 
US Navy 

Bilge Water 
Treatment 

 
1993 

McChord Air Force Base, Washington 
Contract No. FQ4479-3327-0500 

 
US Army Corps of Engineers 

 
Oil/Water Separation 

 
1994 

Marine Corps Refuel Station, New River, North Carolina 
Contract No. N62470-90-C-0203 

 
US Navy 

 
Oil/Water Separation 

 
1994 

Effective Date:  September 30, 2000 WSE Publication No. 0998    



Barksdale Air Force Base, Louisiana 
Contract No. N62467-92-C-0785 

 
US Navy 

 
Oil/Water Separation 

 
1995 

Puget Sound Naval Shipyard, Bremerton, Washington 
Contract No. N44255-93-C-4000 

 
US Navy 

 
Oil/Water Separation 

 
1995 

Edwards Air Force Base, California 
Contract No. DACA09-94-C-0062 

 
US Army Corps of Engineers 

Industrial Waste 
Treatment 

 
1995 

Edwards Air Force Base, California 
Contract No. F33615-90-C-4007 

 
US Army Corps of Engineers 

Aircraft Washwater 
Treatment 

 
1995 

Edwards Air Force Base, California 
Contract No. DACA05-94-C-0034 

 
US Army Corps of Engineers 

Industrial Waste 
Treatment 

 

US Navy North Rescue Station, Charleston, South Carolina 
Contract No. N62467-90-C-0861 

 
US Navy 

Oily Waste Treatment 
and Recycling 

 
1995 

Navy Public Works, San Diego, California 
Contract No. N68711-93-C-1340 

 
US Navy 

 
Stormwater Treatment

 
1995 

Navy Public Works, San Diego, California 
Contract No. N63387-95-M-J067 

 
US Navy 

 
Stormwater Treatment

 
1995 

US Naval Base, Philadelphia, Pennsylvania 
Contract No. N62472-93-C-5544 

 
US Navy 

 
Oil/Water Separation 

 
1995 

Edwards Air Force Base, California 
Contract No. NAF13-94-C-0001 

 
US Army Corps of Engineers 

 
Oil/Water Separation 

 
1996 

Aircraft Ready Fuel Storage, China Lake, California 
Contract No. N62474-92-C-3630 

 
US Navy 

 
Stormwater Treatment

 
1996 

Jacksonville Naval Air Station, Florida 
Contract No. N68335-96-D-021B/D001/NELP 97A 

 
US Navy 

Classified Hazardous 
Waste Treatment 

 
1997 

Naval Construction Battalion Center, Gulfport, Mississippi 
Contract No. N62467-95-C-1012 

 
US Navy 

Industrial Waste 
Treatment 

 
1997 

US Marine Corps Base, Quantico, Virginia 
Contract No. N63477-96-D-0158 

 
US Navy 

 
Stormwater Treatment

 
1998 

US Department of Energy 
Lawrence Livermore National Laboratory, California 
Purchase Order No. B346837 

 
WaterSmart Environmental 

 
Groundwater Nitrate 
Remediation 

 
1999 

Lemoore Naval Station, California 
Contract No. N62474-94-C-7488 

 
US Navy 

 
Oil/Water Separation 

 
1999 

Rapid Refuel Station, New River, North Carolina 
Contract No. N62470-97-D-9995 

 
US Navy 

 
Oil/Water Separation 

 
1999 

 



Capabilities 

Specialists in Water and 
Wastewater Treatment 

“WE FIND SOLUTIONS” 

Designers and Manufacturers of Control 
Equipment for Water Purification Applications 

WSE Publication No. 198 
March 1998 



WaterSmart Environmental, Inc (WSE) is a multi-product manufacturer of 
water and wastewater treatment equipment.  Its Energy & Power Man-
agement Division designs and provides energy management control sys-
tems.  Both operate on a global basis.  The company has recently intro-
duced an innovative waste-to-energy process that will permit municipali-
ties to dispose of far greater quantities of liquid and solid wastes while 
producing significant quantities of biogas.  The biogas can then be con-
verted to electrical energy or further purified and sold as pipeline quality 
natural gas.  Other special processes and products include producing po-
table water from polluted lakes and rivers, high performance oil/water 
separators, laundry, car, and truck wastewater treatment and water reuse 
recycling systems, silica cleaning machines for nuclear power plants, and 
control systems providing 30% or higher energy reduction for large office 
buildings, malls and hospitals.   
The company has long made a practice of providing engineering literature 
and technical data aimed as much towards general education in the fields 
of water and wastewater treatment as specific marketing of our products. 
This results in a customer that better understands the solutions being pro-
posed.  The objective is to educate rather than obfuscate.  

Our steadfast mission is to design reliable, cost-effective, and simple-to-
operate water & wastewater treatment equipment; then to build that 
equipment to perform as represented and as required for each and every 
project.  The company is unequivocally dedicated to provide the very best 
treatment technology available with maximum benefit to its customers as 
well as the environment.  
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800 GPM Combination Gravity Separator/DAF Separator in Seismic Zone 4 
epoxy painted steel construction loaded for shipment to the Department of 
Water and Power, City of Los Angeles, California. 

 

Experience 2-4 

Products 5-7 

Processes 8-9 

Services 10-11 

Partial Listing of Installations 12-16 

Inside Back cover Request Additional Information 
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300 GPM Complete Physical/
Chemical Treatment System   
A 1990 EPA Superfund Project 
at the Old Inger Site in Geismer, 
Louisiana. 

6 Aerobic Digestion 
6 Coagulation and Flocculation 
6 Commercial Water Conditioning 
6 Controls and Instrumentation 
6 Dissolved Air Flotation  
6 Hydrogen Sulfide, Carbon Dioxide, Meth-

ane, and Radon Gas Removals 
6 Iron & Manganese Removal 

6 Oil/Water/Solids Separation 
6 Organics Removal 
6 Potable Water Production 
6 Process Water Treatment 
6 Tannery Wastewater Treatment 
6 Textile Mill Wastewater Treatment 
6 Two-Phase Anaerobic Digestion 
6 Specialty Applications 

he company was initially formed in Au-
gust of 1984 to manufacture water and 
wastewater treatment equipment. Engi-
neering disciplines include chemical, 

mechanical, electrical, instrumentation, and 
controls. 
In the last few years, WSE has expanded its 
capabilities by building skid mounted aque-
ous waste treatment plants for EPA Super-
fund and PRP sites.  In this context, the com-
pany performs treatability testing followed by 
the design, manufacturing, assembly, and 
finally the testing of the completed plant be-

fore shipment.  The company has also devel-
oped water recycling treatment systems for 
laundromats, laundries, car wash facilities, 
and maintenance plants.  Lastly, combination 
physical/chemical bioremediation plants have 
been designed for fuel service stations and 
EPA Superfund spill sites.  
The engineers and scientists at WaterSmart 
Environmental have many years of problem-
solving experience.  If you have a treatment 
need we may already have a solution. 
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Activated Carbon (A/C) 
Adsorption Featuring: 

Granular A/C Units 
Liquid and Vapor Phase 

Treatment 
Powdered A/C Units 

Aerators and Air Strip-
pers:  

Aeration 
Dissolved Gas Removal 
Dissolved VOC Stripping 

Biogas Generation From: 
Agricultural Wastes 
Animal Wastes 
Industrial Aqueous Wastes 
Municipal Wastewater Treat-

ment 
Types O & 1 Solid Wastes 

Chemical Feed Systems 

Computerized Controls &  
Instrumentation: 

Local and Remote Monitor-
ing and Control 

Complete Skid Mounted  
Treatment Plants: 

Car/Truck Wash  
Industrial Pretreatment 
Laundry Wastewater Treat-

ment/Recycle 
Maintenance Wastewater 

Treatment/Recycle 
Metal Finishing Complete 

Treatment 
Potable Water Plants 
Superfund Site Aqueous  

Waste Treatment 

Ion Exchange Purification: 
Demineralization 
Nitrate Removals 
Softening 

80 GPM  Factory Skid-Mounted 
Complete Desalination Plant. 

Membrane Treatment 
Plants 

Potable Water Plants 
Selective Ion Separation 
Silica Removal at Nuclear 

Power Plants 

Multi-Media Filtration  
Featuring: 

Iron, Manganese, and Solids 
Removal 

Single and Multi-cell Gravity 
Filters 

Single and Multi-cell Pres-
sure Filters 

Packaged Biological Treat-
ment Plants 

Industrial Pretreatment 
Leachate Treatment 
Sanitary Wastes 

Physical/Chemical Treat-
ment Plants 

Potable Water  
Process Water 
Wastewater  

Water Purifiers 
Commercial  
Residential 
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Chemical feed systems 
Complete instrumentation and controls 
Ion exchange softening 
Iron and manganese removal 
Sludge dewatering 
Radioactivity removal 
 

Packaged sanitary wastewater treatment 
plants 

Large-size shop-built lamella plate separa-
tors 

Large-size shop-built dual media gravity and 
pressure filters 

Skid assembled plants, prepiped, prewired, 
and tested prior to shipment 

Aqueous waste treatment plants for toxic 
waste sites (sold and leased) 

Chemical feed systems 
Complete instrumentation and controls 
Fixed growth aerobic biological treatment 
Fixed growth two-phase thermophilic anaero-

bic biological treatment 
Inclined plate separators for oil/water separa-

tion, solids/liquid separation, and dis-
solved air flotation 

Physical/chemical packaged treatment plants 

Pretreatment plants to lower sewer sur-
charges  

Process water packaged treatment plants 
Powdered and granular activated carbon 

treatment plants 
Reverse osmosis membrane treatment sys-

tems 
Skid assembled plants, prepiped, prewired, 

and tested prior to shipment 
Sludge dewatering 
 

Design Recommendations 
Equipment Layout Drawings 
Laboratory testing 
Pilot plants 
Treatability Studies  

A custom built control panel for a 
Skid Assembled Aqueous Waste 
Treatment Plant.  

Controls & Instrumentation 
Automatic control panels 
Remote monitoring/control 

Equipment Fabrication 
Components Fabrication 
Skid mounted systems 
Quality Assurance Testing 

Process Design 
Physical/chemical 
Aerobic 
Anaerobic 
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Treatment Equipment Includes: 

6 Aerators 6 Ion Exchangers 

6 Air Strippers 6 Liquid and Solid Waste-to-Energy Equipment 

6 Batch Treatment Systems 6 Media Filters 

6 Chemical Feed Systems 6 Packaged Biological Treatment Plants 

6 Dissolved Air Flotation Equipment 6 Packaged Physical/Chemical Treatment Plants 

6 Electrical Controls and Instrumentation 6 Reverse Osmosis Units 

6 Gaseous Odor Control Equipment 6 Skid Mounted and Assembled Treatment Systems 

6 Granular Activated Carbon Contactors 6 Sludge Digesters 

6 Inclined Plate Separators 6 Two-Stage Powdered Activated Carbon Treatment  

6 Iron Removal Plants 6 Vapor Phase Activated Carbon Adsorbers 

6AquaRound II™ for laundromat 
wastewater.  4 sizes available 
from 7,000 to 100,000 gallons per 
day capacity.  WSE Publication 
No. 1194 

6AquaRound III™ for commer-
cial laundry wastewater.  7 sizes 
are available from 15,000 to 
250,000 gallons per day capacity.  
WSE Publication No. 1294 

6AquaRound IV™ for airplane, 
bus, car, equipment, train, and 
truck wash facilities.  7 sizes are 
available from 10,000 to 100,000 
gallons per day capacity.   WSE 
Publication No. 195 

AquaRound II™  

AquaRound™ zero discharge wastewater treatment/water recycling plants.  Features 100% water re-
cycling. Reduces purchased water costs up to 85%; eliminates sewer charges; allows environmentally safe, and 
inexpensive sludge disposal. 
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ContamAway™  
High Performance Aqueous 
Waste Treatment Plants  De-
signed to remove free oils/fuels, 
gross settable solids, fine sus-
pended solids, and mechanically 
emulsified oils. Entirely enclosed 
design eliminates all vapor emis-
sions making air monitoring unnec-
essary.   All units are factory as-
sembled, prepiped, prewired, and 
fully tested prior to shipment insur-
ing complete quality control and 
greatly simplified site installation 
and startup.  Routine plant opera-
tion is automatic and failsafe. Stan-
dard maintenance is a simple two-
step process. ContamAways I, II, 
and II Plus products are available in 
a size range of 5 to 100 GPM ca-
pacity models to match your waste-
water treatment needs. 

6 ContamAway I™ for runoff, 
residuals and wastewaters that 
are detergent free. WSE Publi-
cation No. 993 

6 ContamAway II™ additionally 
treats decon water, detergent 
based tank and equipment 
washwaters, ground dewatering 
liquids, and contaminated site 
groundwater. WSE Publication 
No. 894 

6 ContamAway II Plus™ allows 
the user to recycle the treated 
water.  WSE Publication No. 
994 

6 ContamAway II Plus™ Mini 
Series  All the features of the 
regular ContamAway II Plus™ 
but in a compact (5 GPM), ex-
tremely space-efficient and 
economical design.  WSE Pub-
lication No. 196 

RipTide™ 
Pulse Blender/Static Mixer  The 
RipTide™ makes use of hydraulic 
shear rather than mixer hardware 
elements to blend coagulants and 
flocculants with water. The prod-
uct’s design prevents plugging, im-
proves mixing action, and reduces 
pressure drop.  It can be used in 
either a vertical or horizontal posi-
tion and easily accommodates all 
treatment chemicals and feeder 
devices.  WSE Publication No. 498 

Two side-by-side 15 GPM ContamAway II™ plants built for the 1993 
Airport Clean-Up project at Andrews AFB in Maryland. 

FilterFresh™ 
Potable Water Production Plant 
Compact, skid-mounted package 
plants designed to produce pota-
ble water from brackish and pol-
luted lakes and rivers.  Small but 
powerful, FilterFresh plants get 
their punch from the OPCT™ 
Process—our revolutionary new 
physical/chemical treatment proc-
ess.  WSE Publication No. 1195 

Mob-to-Demob™   
Small Flow, Multi-purpose, Fac-
tory Packaged Aqueous Waste 
Treatment Plants. Features the 
capabilities and technology of the  
ContamAway II Plus™ unit with an 
additional sump and high pressure 
spray system for use in decon-
tamination activities.  Available in 
5, 15, and 25 GPM models.  WSE 
Publication No. 1094 

DeOiler  
Coalescing Filter Cartridge  The 
Deoiler™ is designed to remove 
oily contaminants from air com-
pressor condensates.  It also has 
the ability to accept condensates 
from receiver tanks, intercoolers, 
aftercoolers, dryers, filters, drip 
legs--anywhere the oily contami-
nated water is under pressure.  
WSE Publication No. 794 

RainDrain 
Perimeter Trench Dual Media 
Filtration System  and 
RainDrain Plus™ with 
Phosphorus Removal. 
A combination sedimentation/dual 
media filter for treating stormwater 
runoff.  Designed to remove free 
oils and sediments to 10 microns 
in size plus reduce dissolved or-
ganics and heavy metals. WSE 
Publication No. 2195 Rain-Drain™ 
or No. 298 (RainDrain Plus™) 

SkimAway™  
Adjustable Floating Oil Skim-
mer designed to gravity transfer 
free oil from one vessel to an-
other. Its oil weir may be adjusted 
to oils of different specific gravities 
in order to achieve optimum per-
formance. Six sizes are available 
from one inch to eight inch diame-
ter discharge piping.  WSE Publi-
cation No. 296 

UltraPaq™  
Packaged Wastewater Treat-
ment Plants.  Features complete 
on-site treatment and sludge dis-
posal for sanitary wastewaters.  
Quiet, automatic, odorless opera-
tion and compact size make it 
ideal for a wide range of applica-
tions. WSE Publication No. 1695  



7 

AquaRound III™  Skid mounted 
treatment plants such as the 
AquaRound are entirely factory-
built.  All piping, wiring, and con-
trols are completed and thor-
oughly tested prior to shipment.  A 
plant can be installed and in op-
eration within hours of arriving on 
site.   

SkimAway™ Floating Oil Skimmer 
Model 101-B with 2-inch diameter 
discharge piping. 

EXPRESS™—EXPedited 
REmediation Site Strategy 
Simultaineous Ground and 
Groundwater Remediation.  To-
tal site remediation time is re-
duced from as much as twenty 
years to two years or less.  This 
order-of-magnitude improvement 
is made possible by a continuous 
flushing of the contaminated soil 
at the same time aquifer cleaning 
is taking place.  The Express™ 
Process recirculates the treated 
aquifer extract which is then used 
to leach additional contaminants 
from the soil.  While soil scrubbing 
is occurring biological reduction of 
the contaminates is also achieved.  
All of these reactions combine to 
rapidly clean both the tainted soil 
as well as the contaminated plume 
beneath.  Removal of the soil is 
generally unnecessary as leaching 
is done in-situ. WSE Publication 
No. 1495 

PuriSep™  
Differential Gravity Inclined 
Plate Separator The PuriSep™ 
features the use of fiberglass in-
clined corrugated coalescing 
plates.  These plates enhance the 
coalescence of particles and their 
subsequent separation from the 
flow stream.  The cross flow hy-
draulic path achieves equal effi-
ciency in removing discrete parti-
cles with either rise or settling 
rates without favoring one type 
over the other.  This unique sepa-
ration ability makes the PuriSep™ 
an ideal choice to treat raw water 
containing both scum and sludge 
particles.   

The PuriSep™ may be used as a 
solids separator or as an oil/water 
separator.  It may be used as a 
secondary clarifier for fixed growth 
biological treatment plants.  They 
may also be used to dramatically 
increase the capacity and per-
formance of existing clarifiers and 
API basins, and may be used with 
dissolved air flotation and floccula-
tion treatment.  No other separator 
system is as versatile as the Pur-
iSep™.  Single vessel capacities 
to 8,000 GPM are available and 
shipped completely shop-built.  
WSE Publication No. 395 

ADFT™ 
Airport Deicing Fluid Treatment 
and Recovery System  Effec-
tively removes all types of deicing 
fluids from stormwater and allows 
the deicing fluid to be recycled. 
The treated water may then be 
safely discharged to the environ-
ment.  The system operates year-
round as an oil/water/solids sepa-
rator. The deicing fluid treatment 
subsystem is used only during the 
winter season.   WSE Publication 
No. 295 

PuriQuad™ 
Packaged Physical/Chemical 
Treatment Plant.  The versatile 
PuriQuad can be used for process 
and potable water production or 
wastewater treatment.   The four-
step process—mixing, floccula-
tion, clarification, and filtration—
uses cutting-edge technologies to 
pare plant size and costs to the 
minimum without sacrificing re-
sults.  In addition, all treatment 
modes are carried out under sys-
tem pressure, making plant opera-
tion and maintenance simple and 
easy.  Available in ten capacities 
from 100 to 1,200 GPM.   WSE 
Publication No. 598 
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The OPCT™ Process Replaces 
Clarifiers y Plate Separators y Flash Mix and Flocculation 

Tanks y Air Strippers y Media Filters and Associated Back-
wash Equipment y Sludge Thickeners 

Introducing a breakthrough in physical/chemical treatment. 

OPCT™ Process 
(Patent Pending) 

Optimized Physical/Chemical Treatment 
Cost Effective and Process Simple 

For Treatment of Potable and Process Waters 6 Landfill Leachates and  
Contaminated Groundwater 6 Hydroblast Waters 6 Contaminated Stormwa-

ter  

Simplified Flow Schematic 

Contaminants Removed 

6 Alkalinity 
6 Dissolved Organics 
6 Emulsified Oils 
6 Hardness 

6 Heavy Metals 
6 Iron and Manganese 
6 Suspended Solids 
6 Turbidity 

Request WSE Publication No. 995 

 

RipTide™ Static Mixer, Typ. 

Influent 

Filter Aid Coagulant Flocculant Bag Filter or Filter Press 

Effluent 
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OAT™ Process 
U.S. Patent No. 5,630,942 

Optimized Anaerobic Treatment 
featuring 

Automated Process Controls and Operation 
For treatment of high or low strength Organic Wastewaters with the 

potential to convert the produced biogas to energy.  

WaterSmart unveils the future of waste-to-energy technology 

Make Your Wastewater Treatment Pay For Itself! 
Complete Retrofit Designs Available 

Produced biogas can be 6 converted to electrical energy 6 used as fuel 
for natural gas powered vehicles, equipment, heavy machinery, boilers, 

HVAC 6 further purified and sold as pipeline quality natural gas. 
 

Who Can Profit? 

6 Breweries And Distilleries 
6 Chemical Manufacturers 
6 Ethanol Producers 
6 Food & Dairy Processors 
6 Gluten Plants 
6 Landfills  
6 Livestock Feed Lots 
6 Municipalities 
6 Paper And Pulp Mills 
6 Pharmaceutical Plants 
6 Sugar Factories 

Treatable Wastes Include: 

6 Agricultural Wastes: Cornhusks, 
Grain Hulls, Stalks, etc. 

6 Animal Wastes: Cattle, Sheep, 
Pigs, Poultry, etc. 

6 Cardboard 
6 Landfill Leachate 
6 Organic Chemicals 
6 Sanitary Wastewater 
6 Sawdust 
6 Sewage Sludge 
6 Waste Paper 

Request WSE Publication  No. 1895 
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6 Application Engineer-
ing 

6 Budget Pricing 
6 Design Recommen-

dations 

6 Energy Audits 
6 Engineering Design 
6 Equipment Layout 

Drawings 
6 Operation & Mainte-

nance Manuals 
6 Remote Plant Moni-

toring 
6 Specification Prepara-

tion 

Senior Drafter using AutoCAD® 
software to create a new project 
drawing.  
 
 
AutoCAD is a registered trademark of 
Autodesk, Inc. 

6 Operator Training 
6 Pilot Plant Testing 
6 Project SiteTrouble 

Shooting and Repair 

6 Plant Start-Up 
6 Technical Assistance 

During Plant Installa-
tion 

6 Aerobic Treatment 
6 Anaerobic Treatment 
6 Oil/Water/Solids  

Separation 
6 Physical/Chemical  

Treatment 
6 Simultaneous Ground 

and Groundwater  
Remediation 

6 Waste-to-Energy 
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Laboratory Technician performing  
analytical testing. 

6 A Historical Review of Oil/Water 
Separator Designs (No. 394) 

6 Advanced Aqueous Waste Treat-
ment Concepts (No. 693) 

6 Cost-Effective Energy Savings (No. 
1595) 

6 Particle/Liquid Separation Design 
Manual and Tutorial (No. 796) 

6 Equipment Maintenance Wastewa-
ter Treatment  (No. 194) 

6 Selecting an Energy Management 
System and Contractor (No. 1795) 

6 Silica Contamination Removal at 
Nuclear PWR Plants (No. 380) 

6 Simultaneous Ground and Ground 
Water Remediation (No. 1495) 

6 The Removal of PCBs from Aque-
ous Waste Streams (No. 593) 

6 The Rotating Biological Surface 
Process (No. 595) 

WSE offers variety of technical publications to assist consulting engineers, con-
tractors, researchers, teachers, and end-users.  To request these or any of our 
many other publications please refer to the inside back cover. 

Analytical and Treatability Tests include: 

6 Biochemical Oxygen  
Demand 

6 Chemical Oxygen  
Demand 

6 Alkalinity 
6 Conductivity 
6 Heavy Metals 
6 Jar Tests 

6 pH 
6 Suspended Solids 
6 Total Dissolved Solids 
6 Total Solids 
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ContamAway I™ 

Six 25 GPM Plants Model CA1-25 
Owner:  Mountain Home AFB, 

Idaho 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1993 

15 GPM Plant Model CA1-15 
Owner: PRP Refinery Site 
Contractor:  Sevenson Environ-

mental Services 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1992 

ContamAway II™ 

Two 15 GPM Plants Model CA2-
15 

Owner:  Andrews AFB, Maryland 
Contractor:  Rust Remedial Ser-

vices 

Skid Mounted 40,000-GPD Aqua-
Round IV™ Truckwash Treatment 
And Water Recycling System With 
“Spot Free” Final Rinse. 

ContamAway Specialized Oil/Water Separators 

Engineer:  Halliburton NUS 
Installation Date:  1993 

25 GPM Plant Model CA2-25 
Owner:  Edwards AFB, California 
Contractor:  Valenzuela Eng., Inc. 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1994 

25 GPM Model CA2-25 
Owner:  Edwards AFB, California 
Contractor:  Chapman Mechanical 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1994 

25 GPM Model CA2-25 
Owner:  Edwards AFB, California 
Contractor:  Valenzuela Eng., Inc. 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1995 

Four 50 GPM Model CA2-50 
Owner:  Edwards AFB, California 
Contractor:  Aman Environmental 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1995 

15 GPM Plant Model CA2-15 
Owner:  Edwards AFB, California 
Contractor:  HPS Plumbing Ser-

vices, Inc. 
Installation Date:  1996 

25 GPM Plant Model CA2-25 
Owner:  Naval Construction Bat-

talion Center, Gulfport, MS 
Contractor:  Sumrall’s Construc-

tion Company, Inc. 
Installation Date:  1996 

15 GPM Plant Model CA2-15 
Owner:  Naval Air Station, Jack-

sonville, FL 
Contractor:  Universal Technical 

Resource Services, Inc.. 
Installation Date:  1998 

ContamAway II Plus™ 

15 GPM Model CA2P-15 
Location:  North Rescue Station, 

Charleston, SC 
Contractor:  Hill Construction Cor-

poration 
Engineer:  US Navy 
Installation Date:  1995 
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Part of a sophisticated Reverse 
Osmosis Treatment System for 
removing dissolved silica from 
spent fuel pools and refueling wa-
ter storage tanks at Farley Nuclear 
Plant.  For more information on 
this type of application request 
WSE Publication No. 380. 

AquaRound II Model AR2-520 
(Laundromat Treatment & Re-

cycle) 
Owner:  Hess Laundry 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1989 

AquaRound IV Model AR4-30  
(Car/Truck Wash Treatment and 

Recycle) 
Owner:  Hannaford Bros. Co. 
Engineers:  Clough, Harbour & 

Associates and St. Onge, Ruff 
& Associates, Inc. 

Installation Date:  1994 

AquaRound™ Waste-
water Treatment & Recycle 

UltraPaq™ Packaged Bio-
logical Treatment Plants 
15,000 GPD UltraPaq  
Owner:  Glenwood Village Mobile 

Park,  
Warrenton, Oregon 
Engineer:  Handforth and Larson 
Installation Date:  1987 

10,000 GPD UltraPaq  
Owner:  Midway Mobile Home 

Park, Astoria, Oregon 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1988 

Application:  API Separator Basin 
Decommissioning 

Engineer:  WaterSmart Environ-
mental, Inc. 

Installation Date:  1992 

15 GPM Mob-to-Demob Model 
MTD-15 Spray Wash Treat-
ment & Reuse System 

Owner:  Edwards AFB, California 
Contractor:  Valenzuela Eng., Inc. 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1995 

25 GPM Model MTD-25 Physical/
Chemical Treatment 

Project Name:  Glen Ridge Ra-
dium Sites, Montclair/West 
Orange & Montclair, NJ  

Contractor:  Sevenson Environ-
mental Services 

Engineer:  WaterSmart Environ-
mental, Inc. 

Installation/Use Date:  1992 

15 GPM Mob-to-Demob Model 
MTD-15 Spray Wash Treat-
ment & Reuse System 

Owner:  Sevenson Environmental 
Services 

Application PRP Site 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1992 

15 GPM Mob-to-Demob Model 
MT-15 Spray Wash Treat-
ment & Reuse System 

Owner:  Sevenson Environmental 
Services 

Mob-to-Demob  
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650 GPM Combination Corru-
Floc Flocculator/DAF 
Separator;  

Owner:  U.S. Navy, Fleet Training 
Center, Norfolk,   Virginia;  

Engineer:  Lockwood Greene En-
gineers, Inc.  

Installation Date:  1982 

150 GPM Combination Separa-
tor/DAF Separator 

Owner:  Mid-America Lamb Proc-
essing, Inc., Paulina, Iowa 

Engineer:  WaterSmart Environ-
mental, Inc. 

Installation Date:  1981 

335 GPM Solids Separator 
Owner:  Pine Bluff Arsenal, Pine 

Bluff, Arkansas 
Engineer:  Arsenal Plant Engi-

neering Department 
Installation Date:  1983 

600 GPM Oil/Water Separator 
Owners: 3M Company, St. Paul, 

Minnesota 
Engineer:  3M Engineering 
Installation Date:  1986 

Two 150 GPM Stormwater Sepa-
rators and one 3,000 GPM 
Stormwater Separator 

Owner:  Ft. Lewis, Washington 
Engineer:  The Benham Group 
Installation Date:  1987 

675 GPM Stormwater Separator 

Oil/Water Separator Modules for the 
Naval Air Station in Adak, Alaska.  
At the time of installation these were 
the largest inclined plate separators 
in the world. 

Separators 
Owner:  Ft. Lewis, Washington 
Engineer:  HNTB 
Installation Date:  1987 

Ten Stormwater Separators 
from 600 to 1,400 GPM 

Owner:  The Boeing Company, 
Seattle, Washington 

Engineer:  Boeing Engineering 
Department 

Installation Date:  1987 

150 GPM Solids Separator for 
Metal Hydroxides 

Purchaser:  Canonie Environ-
mental Services Corp., Clare-
mont, CA 

Engineer:  Canonie Environmental 
Services Corp. 

Installation Date:  1987 

800 GPM Combination Separa-
tor/DAF Separator 

Owner:  City of Los Angeles, Dept. 
of Power and Light 

Engineer:  Department of Power 
and Light 

Installation Date:  1988 

Two 100 GPM Oil/Water Separa-
tors 

Owner:  U.S. Naval Air Station, 
Lemoore, CA 

Engineer:  LSA, Inc. 
Installation Date:  1988 

Two 2,500 GPM Oil/Water Sepa-
rators 

Owner:  U.S. Government/Adak, 
Alaska 

Engineer:  U.S. Army Corps of 
Engineers 

Installation Date:  1989 

550 GPM Oil/Water Separator 
Owner:  U.S. Government, Big 

Hill, Texas 
Engineer:  Walk-Haydel & Associ-

ates 
Installation Date:  1989 

1,500 GPM Oil/Water Separator 
Owner:  Boeing Company, Seat-

tle, Washington 
Engineer:  Boeing Company 
Installation Date:  1989 

2,000 GPM Oil/Water Separator 
Owner:  City of Honolulu, Hawaii 
Engineer:  Kramer, Chin & Mayo 
Installation Date:  1990 

Two 15 GPM Oil/Water Separa-
tors 

Owner:  Ft. Lewis, Washington 
Engineer:  U.S. Army Corps of 

Engineers 
Installation Date:  1989 

150 GPM Oil/Solids/Water Sepa-
rator 

Owner:  King Command Meats, 
Seattle, Washington 

Installation Date:  1990 

200 GPM Oil/Water Separator 
Owner:  Whitbey Island Naval Air 

Station, Pacific Ocean 
Installation Date:  1990 

1,500 GPM Oil/Solids/Water 
Separator 

Owner:  Seattle City Light, Seattle, 
Washington 

Installation Date:  1991 

Two 80 GPM Solids/Liquid 
Separators 
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15,000 GPD UltraPaq™Packaged 
Biological Treatment Plant at a 
Warrenton, Oregon mobil home 
park.  This was the first known 
treatment plant ever to use a fixed 
growth aerobic digester incorpo-
rating biological oxidation of 
sludge to extinction. As a result, 
no sludge disposal has been nec-
essary—even after 10 years of 
continuous operation! 

120 GPM Hydroxide Treatment 
System 

Owner:  Titus Products Division, 
Philips Industries,  

Ponca City, OK 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1987 

400 GPM Complex Oil/Water/
Solids Separation Package 
Plant 

Owner:  Yukong, Ltd., Korea 
Engineer:  Lummus Crest, Inc. 
Installation Date:  1988 

150 GPM Pilot Separator Plant 
Owner:  BASF - Chemicals Divi-

sion 
Engineer:  WaterSmart Environ-

mental, Inc. 
Installation Date:  1989 

15 GPM PVA Latex Treatment 
Plant 

Owner:  Borg Textile Corporation 
Engineer:  WaterSmart Environ-

mental, Inc. 

Industrial Treatment 
Systems 

150 GPM Physical/chemical 
treatment to remove dis-
solved organics, aluminum, 
and ammonia nitrogen. 

Owner: (confidential) Marietta, 
Ohio  

Contractor:  Four Seasons Envi-
ronmental 

Engineer:  WaterSmart Environ-
mental, Inc.  

Installation Date: 1996 

OPCT™ Process  

Owner:  PPG Industries, Lake 
Charles, Louisiana 

Installation Date:  1992 

2,000 GPM Oil/Solids/Water 
Separator 

Owner:  Manchester Airport, New 
Hampshire 

Engineer:  Hoyle, Tanner & Asso-
ciates 

Installation Date:  1993 

1,700 GPM Oil/Solids/Water 
Separator 

Owner:  U.S. Navy Refuel Station, 
North Carolina 

Engineer:  Robert and Company 
Installation Date:  1993 

2,200 GPM Oil/Solids/Water 
Separator 

Owner:  Brazos Electric Power 
Cooperative, Texas 

Engineer:  Tippett and Gee 
Installation Date:  1993 

300 GPM PuriSep™ Oil/Water 
Separator  

Owner: Naval Station Everett, 
Washinton 

Contractor: PIPE, Inc.  
Installation Date:  1995 

50 GPM PuriSep™ Oil/Water 
Separator  

Owner:  US Army Reserve Center, 
Birmingham, Alabama 

Contractor: EB Construction Corp.  
Installation Date:  1995 

400 GPM PuriSep™ Oil/Water 
Separator  

Owner:  Puget Sound Naval Ship-
yard, Bremerton, WA 

Contractor: Fletcher Wright Const. 
Installation Date:  1995 

200 GPM PuriSep™ Oil/Water 
Separator  

Owner:  Naval Air Weapons Sta-
tion, China Lake, CA 

Contractor: HPS Plumbing Ser-
vices, Inc. 

Installation Date:  1995 

2,500 GPM PuriSep™ Oil/Water 
Separator  

Owner:   Defense Fuel Support 
Point, Charleston, SC 

Contractor: Robert O. Collins Co. 
Installation Date:  1996 

120 GPM PuriSep™ Oil/Water 
Separator  

Owner:   Nellis AFB, Nevada 
Contractor: Dames and Moore, 

Inc. 
Installation Date:  1997 

Two 275 GPM PuriSep™ Oil/
Water Separators  

Owner:   US Navy, Ceiba, Puerto 
Rico 

Contractor: Industrial Mechanical 
Corporation 

Installation Date:  1997 
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160 GPM Complete Physical/
Chemical Treatment System 

Completely Shop Built and As-
sembled 

Project Name:  Metaltec/
Aerosystems Site 

Contractor:  Sevenson Environ-
mental Services 

Engineer:  Camp Dresser & 
McKee, Inc. 

Major Equipment: 
 Two Physical/Chemical Puri-

Quad Plants 
 One Air Stripper 
 Two Activated Carbon Con-

tactors 
 Chemical Feeders 
 Controls 
Installation Date:  1988 

100 GPM Physical/Chemical 
Treatment System  

Completely Shop Built and As-
sembled 

Project Name:  Rhinehart Tire Fire 
Contractor:  OHM Corporation 
Engineer:  U.S. Army Corps of 

Engineers 
Major Equipment: 
 One Physical/Chemical Puri-

Quad Plant 

EPA Superfund  
Projects 

50 GPM Physical/Chemical 
Treatment System 

Existing Plant Modification 
Project Name:  Confidential 
Contractor:  Sevenson Environ-

mental Services 
Major Equipment:   

One Physical/Chemical Puri-
Quad Plant 
Granular Activated Carbon 
Contactors 

Installation Date:  1990 

150 GPM Trailer Mounted Ion 
Exchange Treatment Sys-
tem to Remove Radioactiv-
ity From Stormwater Dis-
charge 

Project Name:  Department of En-
ergy, Feed Materials Produc-
tion Center, Hamilton County,  
Fernald, Ohio 

Contractor:  The Rust Engineering 
Company 

Engineer:  The Ralph M. Parsons 
Company 

Major Equipment: 
Ion Exchangers 
Transfer Pumps 
Controls and Instrumentation 
Mobile Trailer 

Installation Date:  1991 (Project 
terminated for convenience by 
DOE after completion of engi-
neering.) 

PRP Projects 
Silica Removal/Boron Reclama-

tion Treatment 
Owner:  Farley Nuclear Plant 
Engineer:  WaterSmart Environ-

mental, Inc. 
Outage Date:  1992 

Reverse Osmosis/ 
Ultrafiltration 

900 GPM Iron Filter with Chemi-
cal Feed, Instrumentation, 
and Controls 

Owner: Scotts Valley County Wa-
ter District, Scotts Valley, CA 

Engineer:  George S. Nolte & As-
sociates 

Installation Date:  1982 

Potable Water Plants  Two Activated Carbon Con-
tactors 

 Chemical Feeders 
 Controls 
Installation Date:  1990 

300 GPM Physical/Chemical 
Treatment System  

Completely Shop Built and As-
sembled 

Project Name:  Old Inger Site 
Contractor:  Westinghouse 
Engineer:  I.T. Corporation 
Major Equipment: 
 One Physical/Chemical Puri-

Quad Plant 
 Two Activated Carbon Con-

tactors 
 Chemical Feeders 
 Controls 
Installation Date:  1990 

50 GPM Physical/Chemical 
Treatment System  

Completely Shop Built and As-
sembled 

Project Name:  Bayou Bonfouca 
Contractor:  ENRAC Division, 

Chemical Waste Mgmt. 
Engineer:  CH2M Hill 
Major Equipment: 
 Two Physical/Chemical Puri-

Quad Plants 
 Two Activated Carbon Con-

tactors 
 Controls 
Installation Date:  1990 

100 GPM Physical/Chemical 
Treatment System  

Existing Plant Modification  
Project Name:  Love Canal 
Contractor:  Sevenson Environ-

mental Services 
Engineer:  WaterSmart Environ-

mental, Inc.  
Major Equipment:   
 Physical/Chemical PuriQuad 

Plant 
 Chemical Feeders 
Installation Date:  1989 

50 GPM Physical/Chemical/
Biological Treatment Sys-
tem -  

Completely Shop Built  
Project Name:  Syncon Resins 

Site 
Contractor:  OHM Corporation 

Engineer:  Ebasco Services, Inc. 
Major Equipment: 
 Physical/Chemical Plant 
 Oil/Water Separator 
 Two-Stage Air Stripping 
 Vapor Phase GAC Air Treat-

ment 
 Multi-Media Filtration 
 Filter Press Dewatering 
 Computer Monitored PLC 

Control System 
Multi-stage Aqueous Phase GAC 

Liquid  
Treatment  
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BioWastEnergy is able to convert municipal solid wastes and animal 
manure biowastes into energy through anaerobic digestion technology.  
Anaerobic digestion generates methane gas which is a near equivalent 
to natural gas.  Methane gas can be used as a primary fuel for heating 
and cooling.  This gas can also be used to power a generator to pro-
duce green power electricity.  Other co-products simultaneously pro-
duced consist of carbon dioxide gas, organic fertilizer, liquid fertilizer 
concentrate, and reverse osmosis permeate water, all of which are 
valuable commodities in the marketplace.  The technology can make a 
farmer or municipality energy and water independent while completely 
eliminating both lagoons and landfills.  All nutrients are always captured 
thereby preventing their uncontrolled harmful release to the environ-
ment.  This fantastic technology is being marketed on a build-own-
operate basis which eliminates capital costs to the waste generator.  
 
    

Our steadfast passion is to eliminate biowastes while generating re-
newable and sustainable green energy and other valuable co-products 
thus eliminating the potential for air, water, and solids pollution.  We are 
dedicated to the management of biowastes as a valuable resource 
rather than a monumental and growing burden on society.   
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Converting Wastes-To-Energy 
 

Is not new!  There exist over 50 
energy plants in North America that 
incinerate municipal solid wastes (MSW) 
in order to produce steam.  The steam in 
turn is beneficially used to drive a turbine 
to generate electricity.  The ever present 
moisture content in the MSW significantly 
reduces the efficiency of incineration 
technology by artificially lowering its Btu 
content. The incineration method in 
achieving wastes-to-energy is known as 
a dry technology.  Because of the high 
moisture content of MSW this technology 
is but barely profitable to its owners. 
 
Landfill gas-to-energy is not new  
as over 100 sanitary landfills in North 
America are now using landfill gas 
(similar to digester biogas) to generate 
electricity.  Landfills produce gas in a 
manner similar to digesters.  Landfills are 
well known to be highly inefficient 
generators of biogas.  
 
Municipal digester gas-to-energy  
is not new as there are over 100 
existing municipal treatment plants in 
North America that are now using 
digester biogas to generate electricity.  
Digester gas is capable of providing 
between 1/3 to 1/2 the treatment plant’s 
electricity requirements. 
 
The OATTM process of anaerobic 
digestion is new.  The Optimized 
Anaerobic Treatment process is capable 
of producing significant excess energy 
because it is a wet process which 
produces valuable co-products from 
each and every feedstock. 
Did you know that bacteria can 
change the vast majority of both liquid 

and solid wastes into methane gas?  
Methane gas is currently being used 
worldwide as a fuel for heating homes 
and industrial boilers as well as running 
transportation equipment.  It can also be 
converted into electricity.  In reality, 
human, animal, and agricultural wastes 
represent renewable and sustainable 
energy sources.  The production of 
useful energy from these wastes 
represents a preferred environmental 
solution and an intelligent use of 
modern technology.  

The specialized bacteria that 
convert wastes into energy are always 
used in the OAT™ process of Anaerobic 
Treatment.  Generating fuels and energy 
is responsible management of wastes.  It 
is also extremely beneficial as upwards 
of 15% of the energy usage of a 
community can be generated from its 
own wastes.  Industrial wastes can 
easily increase the energy potential to 
100%. 
In addition to the above economic 
benefits, the associated environmental 
impact is extremely beneficial because: 

• Waste volumes are reduced, 
• Waste disposal creates usable 

energy, 
• Waste disposal actually pays for 

itself with a positive return on 
investment, 

• This type of waste disposal helps 
preserve the environment for our 
children, and 

• Wastes represent a renewable 
energy source because they are a 
natural byproduct of human and 
animal life. 
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The OAT™ Process In General 
The following brief introduction to the 
OAT™ process of anaerobic treatment 
will enable engineers and consultants to 
learn more about this very special waste-
to-energy technology.  
The OAT™ process is cutting edge 
technology. U.S. Patent No. 5,630,942 
was recently awarded to the process.  It 
is now being introduced to several 
countries.   
Liquid wastes that can be treated 
include both municipal wastewater and 
industrial wastewaters such as chemical 
production, distilleries, fish & food 
processing plants, landfill leachates, 
paper & pulp mills, and pharmaceutical 
wastes. Solid wastes can be mixed into 
the liquid wastes and also treated.  
These wastes can include cardboard, 
sawdust, ocean kelp & seaweed, animal 
manure, and agricultural wastes such as 
rice hulls, grain stalks/stems/husks, and 
silage. 
New OAT™ process plants can be built 
for the above applications.  It may also 
be possible to upgrade existing 
anaerobic treatment plants to the OAT™ 
process.  If so, the digester upgrade 
could easily exhibit a tenfold increase in 
biowaste loading.  
The opportunity to convert wastes into 
energy is quite real.  This splendid 
environmental solution to the effective  
management of both liquid and solid 
wastes deserves serious consideration in 
your waste management planning.  
Technical Aspects of the OAT™ 
Process  
The OAT™ Process is the one and only 
anaerobic treatment process that utilizes: 

• Thermophilic Bacteria 
• Attached Growth Bacteria 
• Two-Phase Digestion  

• Staged Treatment 
• Flow recirculation 
• Nutrient Feed 
• Computerized Process Controls 

Thermophilic Bacteria 
Bacteria occur in three main species, 
spherical (cocci), rod-shaped (bacilli), 
and spiral (spirilla).  Their actual shapes 
are frequently referred to as spherical, 
cylindrical, and helical.  They vary widely 
in size from 0.5 to 15 microns.  
There are three temperature groups of 
bacteria in nature, namely cold, medium, 
and hot.  The cold temperature (about 
15°C) group is named Cryophilic or 
Psychrophilic bacteria.  This group has 
but little significance in wastewater 
treatment, as their metabolic rates are 
very slow.  The medium temperature 
(about 38°C) group is named Mesophilic 
bacteria.  Mesophilic bacteria are used in 
perhaps 95% of all digesters in current 
use worldwide with the remainder using 
lower and less efficient temperatures.  
Thermophilic bacteria (about 60°C) are 
just recently being considered, as their 
metabolic rates are extremely attractive.  
The metabolic rates of reaction of all 
microorganisms directly increase with 
increasing temperature, approximately 
doubling with each 10°C rise in 
temperature.  Thermophilic bacteria 
therefore exhibit over four (4) times 
the reaction rates of Mesophilic 
bacteria.   
Attached Growth Bacteria 
Bacteria can accomplish beneficial 
wastewater treatment in either of two 
ways.  If they are randomly suspended in 
a liquid they are referred to as 
suspended growth bacteria.  If they are 
attached to a fixed surface such as filter 
media, plastic media, or fiberglass plates 
they are referred to as fixed or attached 
growth bacteria.   
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The bacterial population density of 
attached growth anaerobic treatment 
systems is always many times greater 
than suspended growth anaerobic 
treatment systems due to the inherent 
preference of virtually all bacteria to live 
in an attached growth mode.  As a result 
of this cell immobilization, attached or 
fixed growth anaerobic treatment 
systems are always significantly 
smaller and far more resistant to 
process upsets than suspended 
growth systems.  In addition, initial 
plant start-up is accomplished much 
faster due to the quicker colonization 
of acclimated bacteria. 
Attached growth systems are also 
known to exhibit much higher organic 
loading capabilities due to the existence 
of many more bacterial colonies than 
suspended growth digesters.  More 
bacteria per unit volume translate into a 
much greater capability to successfully 
treat more organic wastes per unit 
volume.   
Understanding Two-Phase Treatment 
The aerobic biological treatment process 
that oxidizes ammonia nitrogen to 
nitrates is called nitrification.  Nitrification 
proceeds in two distinct phases.  In the 
first phase, Nitrosomonas bacteria 
oxidize ammonia nitrogen to nitrites.  In 
the second phase, Nitrobacter bacteria 
oxidize nitrites to nitrates.  Both phases 
are carried out in a single compartment 
or vessel.  The optimum microbiological 
environment as defined by pH, ORP or 
oxidation/reduction potential, alkalinity, 
temperature, chemical oxygen demand, 
biochemical oxygen demand, etc.) at 
which maximum phase performance 
occurs is identical for both such bacteria 
species. 
In anaerobic treatment there also exists 
two distinct phases.  In the first phase, 

called acidogenesis, facultative acid-
forming organisms reduce complex 
organic matter to organic acids.  The 
anaerobic mechanisms consist of: 
Anaerobic Respiration consisting of 
sulfate reduction and denitrification: 

• Sulfates are reduced to sulfides 
while nitrates are simultaneously 
reduced to nitrogen gas 

• Substrate is converted to minerals 
• Cytochromes and enzymes are 

oxidized 
• Electron transport produces 

energy for metabolism 
Fermentation (electron donors and 
electron acceptors are organics)  

• Substrate is transformed to 
organic intermediates 

• Carbohydrates are oxidized 
• Acetogens produce organic acids 
• Yeasts produce alcohols and CO2  

In the second anaerobic treatment 
phase, referred to as methanogenesis, 
methane-forming bacteria convert the 
organic acids to methane gas and 
carbon dioxide (called biogas).  Some of 
the carbon dioxide produced is also 
converted to methane gas through 
biological methanation.  The larger the 
average acid molecule the greater the 
conversion to methane gas and vice 
versa.   
Unlike aerobic nitrification, however, 
each above referenced anaerobic 
bacteria species exhibits an optimum 
microbiological environment that 
differs, and differs substantially, from 
the other. Consequently, optimum 
anaerobic performance cannot possibly 
be achieved in a single-phase anaerobic 
digester or reactor. Using both species of 
bacteria in the same reactor vessel 
automatically retards the efficiency of the 
other!  This reality has been mostly 
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ignored or misunderstood by anaerobic 
treatment researchers and anaerobic 
treatment system manufacturers.  As a 
result, almost all of the world’s 
existing anaerobic digesters are 
designed as highly inefficient single-
phase reactors.    
Staged Treatment 
The OAT™ process also uses two stages 
of treatment in both anaerobic phases 
thus greatly increasing overall system 
performance.  Since both aerobic and 
anaerobic treatment processes closely 
follow first order reaction kinetics, the 
more the stages the greater the process 
efficiency.   
Nutrient Feed 
Inadequate nutrients promote the growth 
of Methanothrix bacteria that exhibit a 
low specific activity.  Adequate nutrients 
promote the growth of Methanosarcina 
bacteria that have a specific activity five 
times greater.  Since the methane gas 
phase is rate limiting, any process 
improvement translates into a significant 
positive enhancement of the total 
process.  Since nutrient addition also 
supports better acidogenesis, nutrients 
are added to both first and second 
phases.   
Stage Flow Recirculation and System 
Process Controls 
Generous flow recirculation within each 
stage of treatment further increases 
process performance, as attached 
growth systems must await the arrival of 
food at their fixed locations before they 
are able to feed.  Flow recirculation 
accomplishes that delivery requirement.  
Lastly, precise process controls keep the 
microbiological environmental conditions 
at their respective optimums thus 
achieving maximum and consistent 
process treatment. 

OAT™ Process System Start-Up 
1. Fill the several reactors from any 

water source. 
2. Start all recirculation pumps. 
3. Heat all reactors to approximately 

38°C. 
4. Initiate chemical feed pumps to 

adjust the pH in each stage of 
treatment. 

5. Seed the first phase reactors with 
mesophilic sludge from another 
digester. 

6. Add a blend of selectively adapted 
bacterial cultures (provided by the 
OAT™ Process vendor) developed 
to degrade a wide variety of 
industrial wastewaters. 

7. Fill the first phase digesters only 
with the feedstock to be treated. 

8. Slowly (2-3 days) raise system 
temperature to 60°C. 

9. Every two days thereafter add 
sufficient feedstock to again fill the 
first phase digesters. 

10. In approximately 10 days gas 
production will begin in the first 
phase and in 15 days the second 
phase as well. 

11. After gas production has started in 
both phases, wait five (5) days.  
Feedstock addition to the OAT™ 
process may then be increased to 
25% for 3 days, 50% for the next 
3 days, and then 3 days later to 
100% capacity thereafter. 

Within 3 weeks the plant should 
exhibit 100% treatment efficiency as 
determined by BOD/COD and Volatile 
Solids reductions coupled with biogas 
generation.  
Miscellaneous Matters 
The amount of sludge generated from 
the OAT™ process is approximately 0.01 
kg/kg of COD removed.  Aerobic 
treatment processes, by comparison, 
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generate about 0.40 kg/kg of COD 
removed or 40 times as much. 
The quality of sludge generated from the 
OATTM process is excellent in that the 
fecal coliform count is less than 150 
MPN/g.  This easily qualifies the sludge 
as a Class A biosolids and a soil 
conditioner/amendment or a potting soil.   
In single-phase digesters (this type of 
digester represents 99% of all active 
digesters in current use worldwide) all 
gasses generated are automatically 
commingled.  Methane gas usually 
averages 65-70%.  By comparison, the 
first phase OATTM digesters generates 
mostly CO2 with a minor amount of 
nitrogen gas whereas the second 

phase digesters generate mostly CH4 
along with very little CO2.  Since the first 
phase gasses are automatically 
segregated from the second phase, the 
resulting methane purity will be 85-95% 
depending on the type of wastewater 
feedstock being treated.   
The beneficial use of the methane gas 
generated is strongly recommended as it 
represents a positive return on 
investment.  In fact, owners of OATTM 
process plants are encouraged to 
maximize treatment capacity thereby 
enhancing the production of methane 
gas and the significant commercial value 
it represents. 
 
 

 
Using Energy From Wastes 

  
 

Several types of ordinary renewable 
wastes may be biologically converted 
into methane gas.  The gas can be used 
as a primary fuel to power boilers, 
furnaces, mechanical equipment, or to 
heat domestic homes and businesses.  
Additionally, it may also be used to 
power an electric generator to generate 
electricity.  The wastes that qualify for 
conversion into methane gas include 
municipal solid wastes (MSW), human 
and animal wastes, food wastes, green 
wastes, high strength industrial liquid 
wastes, and all other biowastes.  The 
process that makes this possible is 
highly specialized anaerobic treatment 
that generates much more gas than 
ordinary conventional high rate digestion.  
This specialized anaerobic treatment 
process also produces Class A biosolids 
that easily qualify as an organic fertilizer 

for land application  as a soil conditioner 
or soil amendment or as a potting soil.   
The energy produced is far greater than 
that required to operate the plant making 
energy from waste a profitable ongoing 
activity.  Rather than a burden on 
society, many typical wastes may now be 
considered an asset—an incredible 
reversal of common perception. 
Solid waste landfills have been 
generating methane gas, also called 
landfill gas or biogas, for many years.  It 
is no secret that landfills are filling up 
faster than new ones can be built.  They 
invariably pollute groundwater aquifers 
thus preventing their continuing use as a 
source for drinking water.  In an effort to 
eliminate the impact on groundwater 
pollution, it is now increasingly standard 
practice worldwide to collect and treat 
the landfill leachate prior to discharge.  
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And to prevent the continuing discharge 
of methane gas into the atmosphere, 
landfills now convert the biogas into 
carbon dioxide and water vapor by 
thermal combustion, a practice called 
waste flaring.   
Several companies saw the production 
of landfill gas as a waste-to-energy 
business opportunity and entered into 
DBOO (design, build, own, and operate) 
contracts to generate electricity for profit.  
Unfortunately, the biogas invariably 
disappears in 5-10 years thus making the 
DBOO effort unprofitable.   
Other companies have seen municipal 
solid wastes (MSW) as yet another 
waste-to-energy business by incinerating 
the waste (after waste sorting, called 
classification) and using the waste heat 
to run steam turbines in the production of 
electricity.  This business has proved to 
be mediocre at best as the classified 
waste, although renewable, has a low 
Btu content.  Only a few companies 
engage in this worthwhile activity.  All 
report disappointing returns on their 
investment due to the highly inefficient 
technology used in converting solid 
wastes into energy.   
Bacteria play a vital role in converting 
waste to energy.  The same bacteria that 
produce methane at the landfill are used 
in the anaerobic treatment process to 
treat wastewater.  But sadly, only a few 
thrifty municipal treatment plants are 
converting their digester gas (biogas 
containing 65-70% methane) into energy 
rather than flare wasting this valuable 
fuel.  Those that do are typically reducing 
their total wastewater treatment plant 
energy costs by one third to one half.  As 
attractive as this is it represents but the 
tip of the iceberg.   
Traditional anaerobic treatment 
processes, frequently referred to as 

conventional high rate (CHR) treatment, 
are extremely inefficient at producing 
methane gas.   
Conventional anaerobic treatment 
consists of a single vessel suspended 
growth digester at about 35º C (95º F).  It 
is well known that the routine operation 
of anaerobic digesters requires very 
close attention as the continuing 
adjustment of pH and alkalinity is 
process demanding.  
The most significant underlying reason 
is that two independent biological steps, 
or phases, are occurring simultaneously 
within a single fermentation or digestion 
vessel.  In the first phase hydrolytic and 
acidogenic bacteria convert dispersed 
and dissolved organics into aldehydes, 
alcohols, acids, and carbon dioxide 
(called acetogenesis). In the second 
phase, methanogenic bacteria convert 
the 1st phase intermediates into mostly 
methane gas (called methanogenesis).   
The first phase digestion is optimized at 
a pH between 3.8 and 4.5 at an ORP 
(oxidation/reduction potential) between 
+200 to +300mV whereas the second 
phase is optimized at a pH between 7.2 
and 8.2 at an ORP range between -400 
to -450mV. When both such steps occur 
in a single vessel at a single pH and a 
common ORP an anaerobic digestion 
reactor always operates at a highly 
depressed level of process efficiency.  
By isolating these independent biological 
phases, one significantly optimizes the 
process efficiency of each thus greatly 
enhancing overall system performance 
while greatly reducing the total size of 
the anaerobic digestion equipment. 
Other significant improvements available 
to CHR anaerobic treatment technology 
consist of: 
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• Utilizing attached growth rather than 
suspended growth bacteria.  This 
modification greatly decreases the 
total reactor size because of the 
inherent ability to accommodate up to 
a five-fold  increase in active bacteria 
population when compared with 
traditional suspended growth 
anaerobic digesters,  

• Employing thermophilic bacteria at 
59°C (138.2°F) that are capable of 
metabolizing organics at four times 
the rate of mesophilic bacteria.  This 
higher temperature permits a further 
reduction in the size of the digestion 
equipment as well as the associated 
HRT (hydraulic residence time). 

• Staged treatment which increases 
process efficiency,  

• Flow recirculation to further increase 
process efficiency by reducing the 
size of the required reactor vessel,  

• Process controls and instrumentation 
to achieve environmental conditions 
that permit the several biological 
reactions to be optimized rather than 
obstructed, and   

• The continuous addition of essential 
micronutrients to enable anaerobic 
biology to reach its ultimate and 
remarkable effectiveness. 

 

Anaerobic treatment digesters which 
take advantage of the several process 
improvements available are fully capable 
of treating ten times as much waste (on 
an organic loading basis) as an 
equivalent sized CHR  digester vessel.  

Conventional anaerobic treatment has 
been commercially practiced for the last 
sixty years.  Process improvements have 
been slow to develop and unimpressive. 
Researchers and anaerobic treatment 
equipment manufacturers worldwide 

have been consistently troubled by the 
complexity of the biology as several 
biochemical reactions are always 
occurring simultaneously.   

Research reports frequently cite plant 
start-up problems associated with the 
lowering of the pH so as to diminish 
methane production.  The remedy was 
always to raise the pH to favor the 
methanogenic or methane producing 
biology.  In so doing, the higher pH also 
suppressed the performance of the 
several acidogenic reactions.  Both such 
reactions work entirely without artificial 
restraint  when they are separated from 
each other and permitted to function at 
their individually preferred pH and ORP.  
This method is referred to as two-phase 
treatment and looks to rapidly become 
the dominant process of anaerobic 
treatment.   

This single anaerobic treatment process 
refinement is far from the penultimate 
however as the several additional 
improvements of flow recirculation, fixed 
growth bacteria, staged treatment, and 
nutrient addition described above also 
play an invaluable role in achieving 
levels of treatment efficiency thought 
unattainable until now.  Fortunately most 
existing CHR plants can be upgraded to 
take advantage of the several process 
improvements available.   
Energy from waste can indeed be 
achieved using conventional CHR 
technology.  Any such program would 
likely be as unsuccessful as the landfill 
methane gas-to-energy or MSW-to-
energy incineration efforts previously 
discussed.  Elevating waste-to-energy 
technology to a successful commercial 
operation with a positive ROI (return on 
investment) is, however, now possible.  
This environmentally attractive business 
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concept also requires energy awareness 
on the part of governments and civic 
leaders that most renewable wastes may 
be biologically processed to produce 
fuel.  India, for example, has created an 
alternative energy initiative that promotes 
the production of energy from sources 
such as waste and waste products.  In a 
country where low energy using fax 
machines are frequently turned off at 
night to conserve electricity, this speaks 
volumes.  In China, electricity shortage is 
retarding industrial growth.  Since all 
countries produce renewable wastes, all 
can significantly benefit from the 
conversion of wastes into energy.  By 
adopting such a program a society’s 
wastes become a valuable asset rather 
than a further burden on the world’s 
already polluted rivers, lakes, streams, 
and aquifers.  

Developing countries are always far 
more concerned about potable water for 
its populations than the management of 
its wastes.  When the impact of ignoring 
waste treatment results in polluted rivers, 
lakes, and aquifers, one’s attention then 
becomes focused on treating society’s 
wastes.  These wastes are invariably in 
large supply whereas energy is 
frequently in short supply.  Converting 
these surpluses of waste into energy 
makes good environmental sense.  The 
generated energy creates significant 
economic development.   
Recognizing the true potential of 
converting wastes into energy is long 
overdue.  It can and perhaps should be 
accomplished during the next 25 years 
for our children’s benefit as well as the 
earth’s extremely stressed and fragile 
environment.

 

Marketplace Applications 
 
1. Biowaste Energy Regional Industrial Parks 
WaterSmart Environmental, Inc. announces a breakthrough in the technology of 
managing municipal solid waste (MSW).  Rather than sending MSW to distant landfills, 
municipalities may now utilize a local or regional industrial park which immediately 
processes the wastes on arrival.  Other than maintaining a “digester ready pile” to satisfy 
continuous feedstock addition, no wastes will be stored.  Ferrous and non-ferrous metals 
are removed and the remaining constituents are anaerobically digested producing the 
several co-products of methane gas, carbon dioxide gas, organic fertilizer, liquid fertilizer 
concentrate, and reverse osmosis permeate water.  The methane gas may be sold to the 
industrial park businesses and/or converted into electricity.  The carbon dioxide can be 
purified, liquefied, and sold to local distributors.  The organic fertilizer may be sold as a 
soil amendment or soil conditioner.  The liquid fertilizer concentrate may be sold to 
fertilizer dealers.  The reverse osmosis water may be used by the park businesses as 
boiler water make-up, for fresh fish farming, or for aquifer or reservoir recharge where 
drought conditions impact on local water resources.  The removed metals are also sold.  
100% of the MSW is beneficially recycled and none is sent to any landfill.  Expensive 
source waste separation may be continued but is not required.  The recycling of glass 
and plastics has become an expense rather than a profit due to the increased sorting, 
handling, storage, and transportation costs along with the continuing decline in their 
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market value.  Cities that embrace this technology can claim a zero-waste-to-landfill 
community.  They can also actively attract new industrial development.  
 
The parks will be developed and the wastes will be managed by Biowaste Energy.  
Since the business model is satisfied by the profits made on the co-products produced, 
very attractive tipping fees may be offered to attract MSW and other area wastes.  Other 
eligible biowastes include municipal sludge, green wastes, food wastes, animal wastes, 
industrial wastes, liquid organics, and solid organics.     
 
2. BicycleTM Process for Drought Control and Nutrient Capture 
The southern half of Florida is now experiencing severe saltwater intrusion due to over 
pumping of its massive aquifer system.  Within the next 10 years extensive use of 
expensive seawater desalination will have to be implemented in order to produce potable 
water.  The Upper Floridian aquifer isn’t far behind.  Seawater intrusion is also occurring 
extensively in California and other coastal cities.   
 
The bicycle processTM can permanently eliminate both seawater intrusion and landfills at 
the same time.  Because there is so much value in wastes, the technology can be 
provided on a no-capital cost basis to the impacted communities.  After implementation 
each community become a zero-waste-to-landfill society.   
 
The State of Pennsylvania has over 100 municipalities which discharge excess nutrients 
into the environmentally stressed Chesapeake Bay.  The bicycleTM process captures and 
manages nutrients.  Pennsylvania has over $280 million available through the 
Pennsylvania Infrastructure Investment Authority (PENNVEST) for loans and grants to 
fund water, sewer, and stormwater infrastructure upgrades.   
 
Drought control can also be achieved by utilizing the bicycleTM process in the same 
manner that seawater intrusion and aquifer recharge are implemented.  The extended 
drought of 1998-2002 has exposed serious weakness in the nation’s water resources.  
Extensive studies are now underway to mollify future droughts. 
 
3. Concentrated Animal Feeding Operations 
Corporate production of beef, swine, and poultry have generated problematic wastes 
resulting in significant environmental damage.  The same can be said about larger  
dairies, especially in California.  Liquid manure spreading on cropland is widespread 
resulting in extensive nitrate pollution of groundwater and excessive TMDL discharges.  
High nitrates have an adverse impact on animal reproduction.   
The cutting edge Optimized Anaerobic Treatment (OAT™) Process not only provides 
highly efficient and cost-effective treatment of animal wastes, it goes a step further and 
converts one co-product of that treatment, biogas, into a usable, and sustainable fuel 
source.  With the OAT™ Process the burden of waste treatment is turned into an asset.   
Additional treatment equipment is supplied to capture ammonia-nitrogen, ortho-
phosphates, and potassium nutrients as liquid fertilizer.  The fully treated effluent is 
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recycled as potable livestock drinking water.  The residual sludge qualifies as Class A 
biosolids thus enabling its beneficial use as a soil conditioner or an organic fertilizer.   
 
4. Sustainable and Renewable National Energy Independence  
 
Only a few very well known countries currently enjoy energy independence.  Every single 
country throughout the world, however, has the inherent ability to achieve complete and 
lasting energy independence on a renewable and therefore sustainable basis.  This may 
be accomplished by adopting the simple agricultural approach of growing vegetable oil 
crops for the purpose of refining biodiesel fuels.  The climate, size, and geographic 
location of a country are nonfactors if vegetable oil farming occurs within multistory 
greenhouses that utilize artificial lighting.  Biodiesel fuels may be refined to produce 
heating oil, jet fuel, and vehicle transportation fuels as well as lubricating oils and 
greases.1   Traditional fossil fuels may well become obsolete when greenhouse farming 
coupled with biodiesel refining produce biofuels at a lesser marketplace price than 
petroleum distillates. 
 
Vegetable oil was used as a diesel fuel as early as 1900 when Rudolf Diesel (1858-
1913) demonstrated that a diesel engine could run on peanut oil.  The name “biodiesel” 
was introduced in the United States in 1992 by the National SoyDiesel Development 
Board (Now the National Biodiesel Board) which has pioneered the commercialization of 
biodiesel in the U.S.  To his significant credit, Diesel invented the first biodiesel fuel as 
well as the first compression ignition type engine which now bears his name.  Diesel 
engines are far more efficient than gasoline engines in that for every 100 gasoline miles a 
diesel engine delivers 170 miles with the same payload. 
 
Biodiesel is a completely natural and renewable fuel which may be substituted wherever 
and whenever petroleum diesel is used.  Even though diesel is part of its name, there are 
no petroleum or other fossil fuels in biodiesel.  Biodiesel is 100% vegetable oil based and 
may be made from animal fats, recycled cooking oil, and all virgin vegetable oils.  During 
the past decade this renewable biofuel has been rapidly gaining worldwide popularity as 
an alternative energy source because of its many performance and environmental 
benefits.  It is formed by removing the triglyceride molecule from vegetable oil in the form 
of glycerin.  Biodiesel biofuel consists of very simple long-chain hydrocarbons which 
contain no sulfur, ring molecules, or aromatics associated with fossil fuels.  Biodiesel is 
made up of almost 10% oxygen making it a naturally “oxygenated” fuel.  At this time the 
marketplace price of biodiesel is about twice that of petroleum diesel.  Its use is therefore 
limited to the blend market which consists of a 2-20% blend of biodiesel with petrodiesel 
to improve the environmental performance of the combined fuels.  In order for biodiesel 
to compete head-on with petroleum diesel its marketplace price must be reduced below 
that of petroleum diesel. 
 
The efficiencies of vegetable oil farming and biodiesel refining are eligible for enormous 
improvements by adopting a comprehensive holistic material processing approach to 
both.  It is the combination of these improvements which can lead to an approximate 
fivefold decrease in the production cost of biodiesel.  Here’s how. 
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Vegetable oil farming can be significantly improved by utilizing multistory greenhouses 
and artificial lighting.  The greenhouse environment enables complete control of soil 
matrix, humidity, lighting, temperature, ventilation, nutrient control, soil moisture, pests, 
and weeds.  The result is four or more crops/year in the case of soybeans with virtually 
no vegetable oil loss due to growing conditions.  Pesticide use can be totally eliminated 
as a practical matter.  By utilizing economical multistory concrete construction, the 
volume of vegetable oil may be increased as desired by adding more floors.  After each 
soybean harvest, significant quantities of agricultural debris remain as solid wastes.  The 
agricultural debris is managed as an energy crop.  If the soy oil is extracted utilizing 
steam, highly efficient vegetable oil extraction is achieved.  Steam extraction produces a 
high organic strength liquid waste stream.  A 100 acre 12-story greenhouse would 
support the production of about 225,000 GPY of biodiesel and the generation of about 
36,000 kWh/day of excess electricity to place the technology into economic perspective.  
Larger greenhouses would tend to be more productive and efficient because of the 
economies of scale. 
 
Biodiesel refining can be immediately started with the already hot vegetable oil thus 
eliminating a heating step.  After refining, the 20% remaining glycerin represents a waste 
stream as there is already a growing worldwide glut of this byproduct.  The Btu content of 
the finished hot biodiesel can be captured for greenhouse heating purposes. 
 
The Institute of Gas Technology2 (now known as the Gas Technology Institute) is the 
organization that first developed two-phase anaerobic digestion technology.  Two-phase 
anaerobic digestion produces the three co-products of methane gas, carbon dioxide gas, 
and organic fertilizer.  WaterSmart Environmental3 further improved two-phase anaerobic 
digestion by adding the two co-products of liquid fertilizer concentrate and reverse 
osmosis permeate water. 
 
Making electricity, steam, methane gas, organic fertilizer, and water is achieved by 
the two-phase anaerobic digestion of: 
 

• The agricultural debris and already hot high organic strength liquid waste 
stream from vegetable oil farming and 

• The already hot glycerin from biodiesel refining  
 
The methane is used to generate electricity and to fuel the steam boiler.  The waste heat 
from the electricity generator is beneficially utilized to make additional steam.  Before 
using the steam for oil extraction it is routed through a steam turbine generator to make 
additional electricity thus accomplishing highly efficient combined cycle electricity 
generation.  The liquid fertilizer concentrate is beneficially utilized by recycling it back to 
the vegetable oil farm.  If soybeans are grown as the vegetable oil crop the ammonia-
nitrogen is stripped out and sold since soybeans fix their own nitrogen requirements.  The 
pathogen free organic fertilizer is recycled as soil matrix.  The hot exhaust gas from the 
methane gas generator is routed though catalytic converters to oxidize the carbon 
monoxide to carbon dioxide.  The hot CO2 and NOx gasses are beneficially used for 
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greenhouse heating and to enhance plant growth.  While generating electricity, carbon 
dioxide and water are always combustion products in the ratio of 1 mole of methane (or 
its chemical equivalent) to 2 moles of water.  This is the equivalent of 1 gram of methane 
to 2.25 grams of water.  The capture of water through dehumidification equipment makes 
each biodiesel production facility water independent on a sustainable basis.  Each one 
megawatt of electricity generation (24 MWh/day) permits the capture of about 3,200 
gallons/day of combustion produced water vapor.  Some of the carbon dioxide gas can 
be used as a refrigerant for cooling purposes.  Each co-product from two-phase 
anaerobic digestion and electricity generation is beneficially used.  None is discharged to 
the environment or wasted.  As an approximation, the energy attributable to electricity 
generation is about three times that represented by the finished biodiesel.  Each biodiesel 
refining facility therefore becomes a significant generator of electricity on a distributed 
basis. 
 
The same greenhouse complex may be expanded to grow a variety of vegetables and 
flowers; for fresh water fish farming; and for pigs, dairy cows, beef cattle, and poultry 
production.  Required odor control is achieved by utilizing the odor laden air as 
combustion gas intake air thus accomplishing thermal destruction of all odors.  Reverse 
osmosis permeate water is recycled as excellent livestock drinking water.   Biodiesel 
refining site animal food processing may also be accomplished since 100% of the 
associated waste products may be added to the anaerobic digestion process.  Lastly, 
portions of the same greenhouse may be dedicated for employee housing since all 
utilities are readily available from the biodiesel refining process to achieve total climate 
control.  Sufficiently expanded into produce, fish, and animal production, distributed 
biodiesel refining facilities may be viewed as providing food independence as well as 
energy and water independence.    
 
Prime real estate is never ever required as the biodiesel refining facilities may be 
located on the high plateaus of Tibet, within the jungles of Bangladesh, and at landfills in 
Europe, the United States, and elsewhere.  The geographic considerations include: 
 

• Installation of power transmission lines to utility grid 
• Installation of water pipe lines to use locations 
• Installation of roads for transport of liquefied carbon dioxide, biodiesel, and food  

 
Once the electricity, biodiesel, and food satisfy market demands within the country of 
use, excess electricity, excess biodiesel, excess water, and excess food may each be 
managed as quite profitable export products.   
 
Anaerobic digestion is old technology having been around for several centuries, 
especially in China.  The cited improvements in this article coupled with the beneficial, 
comprehensive, and holistic management of waste products are cumulatively responsible 
for achieving energy independence on a sustainable basis.  All of the supporting science 
already exists.  The proposed energy independence, in turn, can wholly support the 
future massive industrial growth that is now but gradually occurring throughout Asia.  
Compliance with the Kyoto protocols occurs automatically as the biodiesel refining and 
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electricity generation technologies are both environmentally benign.  Many permanent 
jobs are created as are export opportunities.  Governmental subsidies are not required as 
the technology manifests a quite positive return on investment.  There are no political, 
environmental, or economic downsides that have yet been identified.    
 
Marketplace success is intimately tied to: 
 

1. The use of highly efficient anaerobic digestion of all liquid and solid waste streams, 
2. The use of steam for highly efficient vegetable oil extraction, 
3. The use of highly efficient combined cycle electricity generation, 
4. The use of inexpensive land for distributed greenhouse siting, 
5. The use of cost-effective greenhouse construction materials and labor, 
6. The beneficial recycling of plant nutrients, 
7. The beneficial recycling of carbon dioxide to enhance plant growth, 
8. The beneficial recycling of organic fertilizer to replace soil matrix lost during 

harvesting,  
9. A comprehensive use of air and liquid heat exchangers to minimize operational 

heat loss, and 
10. An unequivocal commitment to launch the technology without looking back. 

 
The beneficial recycling of plant nutrients, carbon dioxide, and organic fertilizer translates 
into sustainability.  No outside resources are required after each greenhouse becomes 
fully operational.  If the greenhouses are built large enough, economical pipeline 
transportation of finished biodiesel, water, and liquefied carbon dioxide may be 
evaluated.  Each greenhouse may be considered for additional fruit and vegetable 
production, concentrated animal feeding/processing, and fresh fish farming/processing as 
all such activities require the same recycling of plant nutrients, organic fertilizer, carbon 
dioxide, and water for routine operations.  All such additional activities generate liquid 
and solid wastes which can be anaerobically digested to generate more energy than that 
required for product production.  It’s all about highly efficient waste-to-energy coupled 
with comprehensive holistic material processing. 
 
Energy independence on a sustainable basis represents a massive economic impact on 
each country that utilizes the technology.  Economic development can proceed without 
energy limitations.  The energy is clean and environmentally benign while entirely 
satisfying ground, air, and ocean transportation fuels and lubricants demand as well as a 
country’s electricity requirements.  After full development fossil based fuels will no longer 
be necessary. 
 
Likely future development of this technology will likely consist of constructing a 100 
acre two-story demonstration greenhouse to establish the validity of all pertinent features, 
i.e., four crops/year, recycling of nutrients, carbon dioxide, NOx, and irrigation water.  
Electricity generation and biodiesel yield/acre will also be established along with 
construction costs and facility operational expenses.  This size facility will also establish 
the feasibility of adding additional future floors to increase production.  Ten to fifty story 
greenhouses of 1.5 km x 1.5 km in area are viewed as a minimum size because of the 
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economies of scale.  After the demonstration facility establishes technology viability, 
additional development will likely be pursued rapidly by many countries.      
 
The proposed energy independence technology is being marketed by WaterSmart 
Environmental on dbo and dboo bases depending on the country of use.   
 
1  www.biodiesel.org 
2  www.gri.org 
3  www.watersmart.com 
 
Acronyms: 
 

Btu:   British thermal unit 
dbo:  design-build-operate 
dboo:  design-build-own-operate 
GPY:  gallons per year 
kWh:  kilowatt-hour 
MWh:  megawatt-hour 
NOX:  oxides of nitrogen 

 
 
 

Project Development Steps 
 

1. Provide waste characteristics and volumes to enable BioWaste 
Energy to calculate approximate energy and other co-products 
that can be produced. 

2. Authorize feasibility study to determine project costs, benefits, and 
estimated timetable to complete biowastes-to-energy installation. 

 
 
 
 
 
Converting biowastes into green energy through super-efficient 
anaerobic digestion is a fantastic win-win technology for all humans 
and our environment.  How soon may we begin? 
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additional literature simply photocopy this page, mark desired WSE 
Publication selections, and then mail or fax to WSE with your return 
address.  You may also contact us by phone or email with your request, 
or visit our webpage.  We look forward to helping you find cost-effective 
and practical answers to your water and wastewater treatment 
requirements. 

   No.     Title    No.     Title    No.     Title 

Request 
Additional 
Information 

Post Office Box 26346    Shawnee Mission, Kansas  66225-6346    913.897.2727    fax 897.1902 
H2Osmart@ix.netcom.com    www.watersmart.com 

WaterSmart Environmental, Inc. 
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Employee:  Robert D. Shankel 
Education 

University of Wyoming, Laramie, Wyoming.  B.S. Degree in Chemical Engineering, 1970 

Air Force ROTC Distinguished Graduate, Commissioned 2nd Lieutenant USAF, 1970 

Active Duty USAF, C-130 Pilot & Aircraft Commander, 1970-1975 

Experience Summary 
30 years as manufacturers’ representative in water and wastewater treatment industry.   

Employment History 
1975-2000 Member of USAF Select Reserve.  Positions included C-130 Pilot and Aircraft Com-
mander; Managing Controller 442 TFW Command and Control Center; Commander, 41st Aerial Port 
Squadron, 77th Aerial Port Squadron, & 442nd Logistics Squadron; Individual Mobilization Augmentee to 
Commander, 81st Logistic Group and Senior Reservist at the 81st Training Wing, a large technical train-
ing center.  Professional education included Squadron Officer’s School, AirCommand and Staff School, 
National Security Seminar, & Air War College.  Retired at the rank of Colonel. 

1975-1987 Manufacturers’ Representative.  Responsible for water treatment, waste treatment, and 
process instrumentation.  As sales representative for companies with a wide range of process equip-
ment for municipal and industrial water treatment plants, advised owners, consulting engineers, and 
contractors on equipment applications and process management.  Developed expertise in water treat-
ment processes including aeration systems, fixed media, anaerobic digestion, reverse osmosis, ion ex-
change, pumps, blowers, and process instruments. 

1987-2006 Owner, President, and CEO, United Midwest, Inc. Lenexa, Kansas.  Manufacturers’ 
Representative firm for water treatment, waste treatment, and process instrumentation.  Continued in 
sales of process equipment with additional management and ownership responsibilities. 

1985-2006 Owner, President, and CEO, B&B Permastore, Inc. (Renamed Bestore, Inc. in 2006), 
Lenexa, Kansas.  Responsible for marketing and building large bolted steel storage structures for wa-
ter, waste, and industrial dry products.  Have managed contracts in excess of $500,000 and annual 
sales in excess of $1 million.  Oversee sales, support staff and specialized erection crew.  Manage 
banking credit lines and bonding.   
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Employee:  J. Ryan Ritchel, CMfgT 
Education 

Bachelor of Science Degree – Electronics Engineering Technology* 

Associates of Science Degree – Electrical Engineering 

Associate of Science Degree – Manufacturing Engineering Technology* 

* Graduated Cum Laude 

Experience Summary 
22 years experience in industrial maintenance, construction contracting, and equipment manufacturing. 

Employment History 
1998-2005 President and CEO, Ritchel Technologies, Agency, Missouri.  Responsible for Engi-
neering and Design, Purchasing, Publications, Electrical/Electronics Automation, PLC Programming, 
Piping, Welding and Fabrication Assembly, Painting, Fiberglass, and Sheet Metal. 

1990-2005 President and CEO, Ritchel Construction Company, Agency, Missouri.  Small Busi-
ness Operation, Management, Accounting and Bookkeeping, Residential Building and Remodeling, 
and Light Commercial. 

1984-1990 Head Maintenance Mechanic, M. Lyon and Company.  Responsible for Machining, Mill-
wright, Electrical, Hydraulic, Pneumatic, Pumping and Piping, Welding and Fabrication, Mechanic, and 
Machine Maintenance. 

Marketplace Skills: 

• Communications 

• Public Speaking 

• Teaching and Training 

• Organizational Skills 

• Sales 

• Estimating 

• Customer Relations 

• Computer 

• AutoCAD Drafting 

• Community Service 

 

Certified Manufacturing Technologist – Society of Manufacturing Engineers 
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Employee:  Richard D. Pistorius, P.E. 
Education 

University of Kansas, Lawrence, Kansas.  B.S. Degree in Chemical Engineering, 1973 

Central Michigan University, Mount Pleasant, Michigan.  30 Semester Hours Toward M.B.A. 

Registered Professional Engineer, Kansas 

Experience Summary 
33 years in design, marketing, new product development, plant operation, and product management of 
water purification equipment manufacturing and supply. 

Employment History 
1996-2006 Manager, Water Systems Development, Smith & Loveless, Lenesa, Kansas.  Respon-
sible for development of new water treatment processes for municipal and industrial applications, in-
cluding the design of new processes, pilot field trials, and evaluation/transfer of technology from out-
side companies. 

• Membrane BioReactor (MBR) technology transferred from two foreign manufactures and im-
plemented in pilot systems and standard designs. 

• Completed the design and construction of several new systems for pilot testing of hollow fiber 
ultrafiltration membranes for potable and wastewater applications. 

• Coordinated many long-term on-site trials to test hollow fiber membranes and/or a backwash-
able fine filtration system on surface, well, and municipal wastewater.  Trials focused on evalu-
ating different vendor’s membranes, maximizing throughput and efficiency while developing an 
excellent customer relationship. 

• Full-scale system designs for up to 10 MGC have been completed for bidding/cost estimation 
purposes, followed by coordination of detailed designs and startup. 

1994-1995 Consultant, Arthur D. Little, Cambridge, Massachusetts.  Responsible for process engi-
neering activities related to the coating of composite electrolyte and cathode materials for rechargeable 
Lithium battery development. 

• Designed, selected vendors, installed, and started up a coating line for the development of new 
Lithium battery composites. 

1983-1994 Millipore Corporation, Bedford, Massachusetts. 
1989-1994 Production Manager, Membrane Manufacturing.  Responsible for manufacture of 
membranes, transfer of new membranes from R&D, quality control, and customer interactions.  
Supervised group of 15, including 4 chemical engineers, with an operating budget of $1MM. 

• Implemented quality upgrade program involving SPC/SQC techniques which significantly 
improved membrane quality, yields, and lead times. 

• Managed the transfer, development, and commercialization of several new membranes 
from R&E into manufacturing, including cellulosic ultrafiltration, surface activated micro-
pores for protein separations, and laminated membranes for analytical devices. 

• Completed ISO09001 certification in 1994. 

Effective Date:  April 10, 2006  WSE Publication No. 1098   
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1986-1989 Consulting Engineer.  Responsible for setting up and operating Membrane Pilot 
Plant.  Operating budget exceeded $250K. 

• Developed the Pilot Plant organizational structure to allow product scale-up and com-
mercialization within Membrane R&E.  Approached reduced time to market while main-
taining focus on quality and yield concerns early in the life of new membranes. 

• Products commercialized through the pilot plant included hydrophilic Teflon and pllyole-
fins, thin film composite PVDF, and cellulosic membranes. 

1983-1986 Senior Research Engineer.  Responsible for process development related to new 
composite reverse osmosis and ultrafiltration membranes, including scale-up from bench scale 
and subsequent transfer to manufacturing.  Devleopment budget exceeded $200K. 

• Project manager for development of new thin film composite flat sheet reverse osmosis 
membrane.  Product performance exceeded goals by 100%. 

• Coordinated process development and transfer into manufacturing of a new composite 
ultrafiltration membrane for point of use electronics water filtration.  Use of factorial de-
signed experiment minimized development costs and time to market. 

• Coordinated engineering, construction, and start-up of hollow fiber spinning process for 
production of fiber for composite reverse osmosis membranes.  Work resulted in opti-
mized operation with 30% improvement in product quality. 

1981-1983 Process Development Engineer, General Electric Company, Mount Vernon, Indiana.  
Responsible for developing technology related to application of mar-resistant coatings to Lexan sheet.  
Products exceeded $1000K with operations budget of $200K. 

• Managed engineering and construction of $1.1MM pilot line, start-up, experimentation, and pro-
duction for introduction of new mar-resistant coating on Lexan sheet. 

1973-1981 Dow Corning Corporation 
1976-1981 Process Engineer.  Responsible for safety, capacity, efficiency, and reliability im-
provements in chlorosilane distillation,hydrolysis, methyl chloride, and hydrochloric acid processes.  
Start-up responsibilities for many parts of $50MM expansion project. 

• Coordinated start-up and capacity testing of restructured and modernized 12 column distilla-
tion train.  

• Increased capacity of new hydrolysis process 30% by debottlenecking pumps, separators, 
columns, and instrumentation.  Allowed production demand to be met with only 1 of 2 pro-
duction units operating, saving $350K annually. 

1973-1976 Chemical Engineer.  Responsible for process design packages, economic analysis, 
and plant technical support for methyl chloride production facilities. 
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Employee:  Tom Pistorius 
Education 

University of Kansas, Lawrence, Kansas, B.S. Degree in Chemical Engineering, 1976 
Central Michigan University, Mount Pleasant, Michigan, M.B.A., 1983 

Publications 
Tom Pistorius, “Analysis is Key to Hydrotreater Troubleshooting, “Oil and Gas Journal, (June, 
1984). 
Tom Pistorius, “Analysis Improves Catalytic Reformer Troubleshooting,” Oil and Gas Journal, 
(June, 1985). 
Tom Pistorius, “Higher Severity HDT Needed for Low-Sulfur Diesel”, Oil and Gas Journal, 
(June, 1987). 

Work Experience 
Responsible for: 
1) EPC project management, executed both reimbursable and lump sum, including: budget 

and schedule development and management, change management, quality control, team 
building, equipment requisitions and purchase orders, 

2) Projects in diverse industries including Petroleum and Gas, Pharmaceutical, Manufactur-
ing, and Chemical, 

3) Corporate sales and marketing, 
4) Process engineering including equipment specifications and PFD/P&ID development, 
5) Formal technical sales presentations and seminars, 
6) Field construction support, and 
7) Extensive domestic and international business travel.   
Personally, I possess excellent writing and speaking skills.  I have a proven track record of 
bringing projects in on time and within budget, maintaining good client relations and managing 
client expectations.  I have good computer/internet expertise including knowledge of Microsoft 
Office, MS Project, and Primavera Sure Trak 

Professional Experience 
  Bibb & Associates, Inc.  2000 – 2002 

 Responsible for Project Management and Business Development in the Industrial and Archi-
tecture Division.  Projects and experience included the following: 

• ISPE – Active member, completed ISPE sponsored course work in Pharmaceutical Fa-
cilities and Engineering including overview of cGMP and FDA regulations. 
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• Pfizer, Inc., Lee’s Summit, Missouri                                                                                              
A series of facility improvement projects involving architecture, HVAC, mechanical, 
structural, and instrumentation at this pharmaceutical manufacturing facility following 
FDA regulations and cGMP guidelinees. 

• Bayer – Kansas City, Missouri                                                                                                        
This major facility expansion for the production of Baycol included a central utility build-
ing, warehouse, lab, and offices.  FDA requirements were incorporated. 

• Bayer – Shawnee, Kansas                                                                                                          
Project included vessel and associated piping, pumps, and instrumentation in this Class 
100 area for the production of anthrax vaccine.  Additionally, the site security was en-
hanced with the addition of a new perimeter fence, card readers, lighting, and cameras. 

• Lake City Ammunition Plant – Independence, Missouri                                                                
Project Manager for the design of a phosphate coating process and associated waste-
water treatment in the Ammunition Links manufacturing facility. 

• NCRA – McPherson, Kansas                                                                                                        
Project Manager for the design of a separator and flare system associated with an un-
derground storage facility with this petroleum refining company. 

 Black & Veatch (Pritchard), 1989 – 2000 
 As a Project Engineer/Project Manager on the following projects: 

 General Motors – Detroit Michigan 
Project to migrate millions of legacy documents from hardcopy archives into a 
document management system. 
 Saudi Arabian Oil Company – Shedgum, Saudi Arabia 

440 MMscfd Gas Plant Debottlenecking (includes 535 tpd SRU). 
 Kuwait National Petroleum Co. – Kuwait 

Acid Gas Removal Plant with Amine Unit, SRU, SWS – Process Design Package. 
 Star Enterprise – Delaware City, Delaware 

250 tpd Sulfur Plant addition. 
 Enterprise Products Co. – Mount Belview, Texas 

Deisobutanizer Facility. 
 Conoco – West Lake, Louisiana 

On site Project Engineer for one year for this Lake Charles refinery revamp.  Re-
sponsibilities included site drawing reviews, construction verification, RFI and 
change order processing and safety reviews. 

As Business Development Manager, responsible for sales and marketing to major clients in-
cluding Texaco, ARCO, Chevron, Sun, and BP. 
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 Stratco, Inc.  1987 – 1989  
 In the H2SO4 Alkylation area: 

 Responsible for marketing activities worldwide. 
 Start-ups, including 5,000 bpd unit at SELM, Priolo, Sicily 
 Process troubleshooting including 8,000 bpd, two unit complex at Sun, Toledo 

 American Cyanamid, 1982 – 1987 
 As a Technical Service Engineer in the Refinery Catalyst Division 

 Authored/co-authored three technical papers in the areas of Hydrotreating and 
Reforming 

 Unit start-ups including: 
o OMV, Karlsruhe, W.G. – FCC feed hydrotreater 
o Sun, Toledo, OH – semi-regenerative reformer 
o ARCO, Cherry Point, WA – semi-regenerative reformer 
o Texaco, Anacortes, WA – Naphtha hydrotreater 

 Troubleshooting operations including: 
o Citgo, Lake Charles, LA – Diesel hydrotreater 
o Exxon, Bayway, NJ – FCC feed hydrotreater 

 Amoco Oil Co., 1980-1982 
 As a process engineer and operations engineer at the Texas City, Texas refinery 

• Developed process improvement projects on a variety of processing units includ-
ing FCCU, Ultraformers and Hydrotreaters.  Operating engineer on a 110,000 
B/D FCCU, the largest in the Amoco system. 

 Dow Chemical Company, 1976 – 1980 

• Facilities Engineer responsible for project work for new facilities and revamps to 
existing units within this silicon lubricants/adhesives complex in Midland, Michi-
gan 
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Employee:  C.G. (Chuck) Steiner, BS, JD 

Education 

St. John's University, Collegeville, Minnesota.  B.S. Degree in Chemistry, 1959 

Wm. Mitchell College of Law, St. Paul, Minnesota.  J.D. Degree in Law, 1969 

Publications 

Steiner, C. G., "Take a New Look at the RBS Process, “Water & Wastes Eng., 41, (May, 1979) 

Steiner, C. G., "The Biological Approach to the Rotating Disc Process," Presented at the First National Sympo-
sium on Rotating Biological Contractor Technology at the Seven Springs Mountain Resort, Champion, PA, (Feb-
ruary 4-5, 1980).  

Steiner, C. G., "A Primer on Separators and Particle Separation”, Pollution Equipment News, Vol.18, No.3, (June, 
1985). 

Steiner, C. G., "Plate Separation--Budding Conventional Technology?", WATER/Engineering & Management, 
(March, 1986). 

Steiner, C. G., WSE Publication No. 380, “Silica Contamination Removal From Spent Fuel Pools And Refueling 
Water Storage Tanks At Nuclear PWR Power Generation Plants”, (June 1993). 

Steiner, C. G., “Advanced Aqueous Waste Treatment Concepts”, Presented at the Environmental Management 
and Technology Conference & Exhibition International at Atlantic City, NJ, (June 9-11, 1993). 

Steiner, C. G., WSE Publication No. 394, “A Historical Review of Oil/Water Separator Designs”, (March 1994). 

Steiner, C. G., WSE Publication No. 796, “Design Manual and Tutorial – Particle/Liquid Separation Systems”, 
(May, 1996). 

Steiner, C. G., “Energy From Wastes”, Asia Water, (October, 1999). 

Steiner, C. G., “Understanding Anaerobic Treatment”, Pollution Engineering, (February, 2000). 

Steiner, C. G., “Biofuels For Energy Independence”, REFOCUS, (March/April, 2003). 

Steiner, C. G., “Kyoto Protocol-compliant waste-to-renewable energy with zero air, water, and solids pollution”, 
The Bulletin on Energy Efficiency, (December, 2004). 

Steiner, C. G., “Waste-to-Energy Plan”, Pollution Engineering, (March, 2005). 

Steiner, C. G., “Biodiesel – The Probable Only Fuel of the Future, Renewable or Otherwise”, Earthtoys - Emaga-
zine, (October, 2005).   

Steiner, C. G., “Economic Development Through Biomass Waste-To-Energy Technology”, Earthtoys - Emaga-
zine, (December, 2005). 

Steiner, C. G., “Energy Independence For Everyone, To Include Food, Natural Gas, Biodiesel, And Water As 
Well”, The Bulletin on Energy Efficiency, (December, 2005). 

 

Steiner, C. G., “THERE’S GOLD IN THEM THAR WASTE HILLS”, Earthtoys - Emagazine, (April, 2006). 

Steiner, C.G., “Reversing Global Warming Through A Worldwide Waste-To-Energy Policy”, Earthtoys - Emaga-
zine, (October, 2006). 

Steiner, C. G., “SuperGreen Buildings Technology With Zero Greenhouse Gas (GHG) Emissions To The Envi-
ronment”, Earthtoys - Emagazine, (December, 2006). 

Steiner, C. G., “SuperGreenTM, Self-Fueled, Double Hull, Dual-BiofuelTM Powered SuperStrong Concrete Barges 
and Ships That Exhibit Zero Greenhouse Gas (GHG) Emissions and Include Onboard Ballast Water Treatment”, 
Earthtoys - Emagazine, (February, 2007). 
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Patents 

Two-Phase Anaerobic Digestion Process Utilizing Thermophilic Fixed Growth Bacteria (US Patent No. 5,630,942) 

Certifications 

40 Hour OSHA Course, 1990-1997 

Memberships 

American Council On Renewable Energy 

American Institute of Chemist (Professional Chemist - Accredited)  

American Meat Institute 

American Society for Testing and Materials 

 American Water Works Association 

Global Village Energy Partnership 

Incinerator Institute of America, Member T-6 Testing Committee 

National Air Pollution Control Association 

National Canners Association 

USEPA Combined Heat and Power (CHP) Partnership 

Wastewater Equipment Manufacturers Association 

Water Environment Federation 

Experience Summary 

Thirty Five years in design, marketing, new product development, plant operation, and general management of 
water purification equipment manufacturing and supply. 

Employment History 

President, Chief Executive Officer, and Principal Scientist of WaterSmart Environmental, Inc., a manufacturer of 
water and wastewater treatment equipment and a worldwide provider of next generation waste-to-renewable en-
ergy and other climate change technologies. 

Chief Process Engineer for Smith & Loveless, Inc., a manufacturer of water and wastewater treatment equipment. 

Product Manager for Pielkenroad Separator Company, a manufacturer of particle/liquid separation equipment. 

Director of Environmental Services for Geo. A. Hormel & Company with P&L responsibility over its two pollution 
control equipment manufacturing divisions.  

Director of Marketing for Cherne Industrial, Inc., a national supplier of packaged laboratories for the water and 
wastewater treatment industry. 

Director of Environmental Control for Fire Engineers, Inc., a manufacturer of solid waste disposal incinerators. 

Department Manager for Twin City Testing & Engineering Laboratories, lnc., a large regional independent testing 
laboratory. 

Chief Analytical Chemist for Federal Cartridge Corporation, a munitions manufacturer. 

R&D Chemist for 3M Company, a diversified manufacturer. 
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Employee:  Philip Donovan Lusk, B.A., M.A. 

Education 

University of North Carolina, Chapel Hill, North Carolina, B.A. Degree in Energy and Environment, 1978 

University of South Carolina, Columbia, South Carolina, M.A. Degree in Economics, 1988 

Virginia Polytechnic Institute and State University, Blacksburg, Virginia, Energy Management Diploma, 1992 

Publications 

Lusk, P.D., Iowa Feedlot Bioenergy Project, Prepared for private client, (In progress.) 

Lusk, P.D. and Palmer, Tampa Bay Ethanol Consortium Feasibility Study prepared for BioPower Technologies 
using funds provided by the Tampa Bay Ethanol Consortium, (2007). 

Lusk, P.D. and Palmer, Pine Island Forms Anaerobic Digestion Feasibility Study prepared for Neighborhood 
Power using funds provided by the Massachusetts Technology Collaborative. 

Lusk, P.D. and Palmer, Feasibility Study for Proposed Financing of Bartow Ethanol, L.L.C. prepared for Bartow 
Ethanol, L.L.C. (2006). 

Lusk, P.D., Eastern Organic Resources Waste Management Pre-Feasibility Study prepared for Eastern Organic 
Resources, L.L.C. (2005). 

Lusk, P.D. and Palmer, Western Meat Processors Waste Management Pre-Feasibility Study prepared for West-
ern Meat Processors, Inc. (2005). 

Lusk, P.D., Biogas Systems for Commercial Uses in Uzbekistan, Greenhouses and Agriculture Business.  Project 
Number MC-UZB-53 prepared for Winrock International Central Asia Farmer-to-Farmer Program on behalf of 
Mercy Corps (2005). 

Lusk, P.D., Economic Evaluation of Recovering Shallow Microbial Natural Gas in South Dakota prepared for 
BioRockGas Exploration, L.L.C. (2005). 

Lusk, P.D., Huron County Bioenergy Development Project prepared for the Huron County Economic Develop-
ment Corporation using funds provided by the Michigan Economic Development Corporation (2005). 

Lusk, P.D., DSM Environmental Services, Inc. Hunts Point Food Distribution Center Organics Recovery Feasibil-
ity Study prepared for the New York City Economic Development Corporation (2005). 

Lusk, P.D., Feasibility Study for Constructing a Centralized Anaerobic Digestion Facility at South Dakota State 
University prepared for South Dakota State University (2004). 

Kerbo, Zimmerman, Bird, and Lusk, Centralized Anaerobic Digestion Feasibility Study for Myrtle Point, OR pre-
pared for the City of Myrtle Point via the Dyer Partnership using funds from the Oregon Energy Office (2003). 

Craggs, Lusk and Wellinger, Anaerobic Digestion Feasibility Study for Linn County, Iowa prepared for the Blue-
stem Solids Waste Agency using funds from the Iowa Department of Natural Resources (2003). 

Lusk, P.D., PRIME Technologies:  “Commercializing a Better Biorefinery”.  Paper presented at Bioenergy 2002 
Conference, Boise, ID (2002). 

Lusk, P.D., PRIME Technologies Phase IIIA Final Report prepared for the U.S. Department of Energy under Co-
operative Agreement DE-FC36-01go11064 (2001). 

Lusk, Holmberg, and Schlesinger, “Integrated Farm Energy Systems:  Commercializing a Better Biorefinery” pa-
per presented at Fifth Biomass Conference of the Americas, Orlando, FL (2001). 

Lusk, P.D., PRIME Technologies Final Report prepared for the South Dakota Governor’s Office of Economic De-
velopment under Value-Added Sub-Fund Grant 00-24-AG (2001). 

Holmberg, Lusk and Schlesinger, Integrated Farm Energy Systems:  “Building A Better Biorefinery prepared for 
the American Coalition for Ethanol Under Department of Energy Instrument No. DE-FG01-99EE10689” paper 
presented at Bioenergy 2000 Conference, Buffalo, NY (2000). 
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Lusk, P.D., Regional Biomass Energy Program Blueprint for Progress:  2000 – 2005 prepared for the National 
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
KXL-9-29061-00 (2000). 

Lusk, P.D., Review Report of the Regional Biomass Energy State Projects prepared for the National Renewable 
Energy Laboratory and sponsored by the U.E. Department of Energy under NREL Subcontract No. KXL-9-29061-
00 (2000). 

Lusk, P.D., Review Report of the Regional Biomass Energy Program’s FY2000 Budget prepared for the National 
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
KXL-9-29061-00 (2000). 

Bryan, Wiltsee, Patel and Lusk, Fuel Cell Feasibility Study at the High Plains Ethanol Facility, York, Nebraska 
prepared for the Western Regional Biomass Energy Program (1999). 

Lusk, P.D., Review Report of the Regional Biomass Energy Program Technical Projects prepared for the national 
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Task Order No. 
KXL-9-29061-00 paper presented at the Fourth Biomass Conference of the Americas, Oakland, CA (1999). 

Lusk, P.D., Review Report of the Regional Biomass Energy Program’s FY1999 Budget prepared for the National 
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
KXL-9-29061-00 (1999). 

Lusk, P.D., Analysis of International Anerobic Digestion Deployment prepared for the National Renewable Energy 
Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. ECG-8-17098-01 
(1999). 

Lusk, P.D., Review Report of the Regional Biomass Energy State Grant Projects prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
ECG-8-17098-01 (1998). 

Lusk, P.D., Methane Recovery from Livestock Manures:  A Current Opportunities Casebook, 3rd Edition prepared 
for the national Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL 
Subcontract No. DCG-8-17098-01, NREL Publication SR-25145 (1998). 

Lusk, P.D. and Mattocks, Prefeasibility Study for Establishing a Centralized Anaerobic Digester in Adams County.  
Report prepared for the Adams County Office of County Commissioners and sponsored by the Northeast Re-
gional Biomass Energy Program, the Adams County Office of Solid Waste and Recycling, and the Adams County 
Conservation District.  Paper presented at the Fourth Biomass Conference of the Americas, Oakland, CA (1998). 

Lusk, P.D., Biogas and More!  Systems and Markets for Anaerobic Digestion booklet prepared for the IEA Bio-
energy Task XIV Anaerobic Digestion Activity and sponsored by the United Kingdom Atomic Energy Authority 
through ETSU (1998). 

Lusk, P.D., Co-Fueling an Ethanol Fuel Cell Power Plant with Digester Gas:  A Preliminary Evaluation prepared 
for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL 
Subcontract No. CAE-3-13383-01 paper presented at Biomass Fuel Cell Power for Rural Development, Nebraska 
City, NE (1997). 

Lusk, P.D., Near-Term Ethanol Production from Lignocellulosics:  A Survey of Potential Producers prepared for 
the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Sub-
contract No. CAE-3-13383-01 (1997). 

Lusk, P.D., Methane Recovery from Animal Manures:  The 1997 Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract 
No. CAE-3-13383-01 paper presented at the Third Biomass Conference of the Americas, Montreal, Quebec, 
Canada (1997). 

Lusk, P.D., Anaerobic Digestion and Opportunities for International Technology Transfer prepared for the IEA 
Bioenergy Task XIV Anaerobic Digestion Activity and sponsored by the United Kingdom Atomic Energy Authority 
through ETSU paper presented at the Third Biomass Conference of the Americas, Montreal, Quebec and Organic 
Recovery and Biological Treatment ’97, Harrogate, United Kingdom.  Also published in CADDET Renewable En-
ergy News letter issue 2/98 (1997). 

Lusk, P.D., Economic Evaluation of a Hypothetical Georgia Swine Farm Anaerobic Covered Lagoon Digester 
prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under 
NREL Subcontract No. CAE-3-13383-01 paper presented at the Southeastern Sustainable Waste Management 
Conference, Tifton, GA (1997). 
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Lusk, P.D., Performance Metrics of the Regional Biomass Energy Program prepared for the National Renewable 
Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. CAE-3-
13383-01 paper presented at Bioenergy ’96, Nashville, TN (1996). 

Lusk, P.D., Economic Evaluation of a Swine Farm Anaerobic Digester prepared for the National Renewable En-
ergy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. CAE-3-13383-
01.  Paper presented at Bioenergy ’96 Nashville, TN (1996). 

Easterly, Burnham, and Lusk, Workable Power Sales Approach Between Rural Electric Cooperatives and On-
Farm Anaerobic Digestion Facilities prepared for the National Renewable Energy Laboratory and sponsored by 
the U.S. Department of Energy under NREL Subcontract No. CAE-3-13383-01.  Paper presented at Bioenergy 
’06, Nashville, TN (1996). 

Lusk and Moser, “Anaerobic Digestion Yesterday, Today and Tomorrow.”  Paper presented at 9th European Bio-
energy Converence, Copenhagen, Denmark (1996). 

Lusk, P.D., Biogas from Municipal Solid Waste:  Overview of Systems and Markets for Anaerobic Digestion of 
MSW booklet prepared for IEA Bioenergy Task XIV Anaerobic Digestion Activity and sponsored by the United 
Kingdom Atomic Energy Authority through ETSU (1996). 

Lusk, P.D., Deploying Anaerobic Digesters:  Current Status and Future Possibilities prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
CAE-3-13383-01.  Paper presented at 20th World Energy Engineering Congress, Atlanta, GA.  Also published in 
CADDET Renewable Energy Newsletter Issue 1/96 (1996). 

Sax and Lusk, “Anaerobic Digestion of Municipal, Industrial, and Livestock Waste for Energy Recovery and Dis-
posal” prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy 
under NREL Subcontract No. CAE-3-13383-01 paper presented at the Second Biomass Conference of the 
Americas, Portland, OR (1995). 

Lusk, P.D., Animal and Industrial Waste Anaerobic Digestion:  USA Status Report prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
CAE-3-13383-01.  Paper presented at the Second Biomass Conference of the Americas, Portland OR (1995). 

Lusk, P.D., Project Outline for Installation of an Anaerobic Digestion Facility to Process Putrescible Garbage in 
Quito, Ecuador prepared for the Empresa Metropolitana de Aseo and sponsored by the Corporacion OIKOS 
(1995). 

Lusk, P.D., Methane Recovery from Livestock manures:  A Current Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract 
No. CAE-3-13383-01 paper presentated at the International Solar Energy Conference, Maui, HI.  Published in So-
lar Engineering 1995:1.  Revised and reprinted by the US Department of Energy as publication DOE/EE-0063 
(1995).   

Lusk, P.D., Suggested Guidance for the Preparation of the Regional Biomass Energy Program Annual Operating 
Plans prepared for the National Renewable Energy Laboratory and sponsored by the U.S. Department of Energy 
under NREL Subcontract No. CAE-3-13383-01 (1994). 

Lusk, P.D., Review Report of the Regional Biomass Energy State Grant Projects prepared for the National Re-
newable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
CAE-3-13383-01 (1994). 

Lusk, P.D., “Anaerobic Digestion of Livestock Manures in the USA.”  CADDET Renewable Energy Newsletter Is-
sue 4/94 (1994). 

Lusk, P.D., Methane Recovery from Animal Manures:  A Current Opportunities Casebook prepared for the Na-
tional Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subconstract 
No. CAE-3-13383-01.  NREL/TP-421-7577.  Paper presented at Bioenergy ’94, Reno, NV (1994).  

Lusk, P.D., Review and Categorization of the Regional Biomass Energy Program’s Resource Assessment and In-
formation System Needs prepared for the National Renewable Energy Laboratory and sponsored by the U.S. 
Department of Energy under NREL Subcontract No. CAE-3-13383-01.  NREL/TP-421-7577 (1993). 

Lusk, P.D., Review Report of the Regional Biomass Energy Program Technical Projects prepared for the National 
Renewable Energy Laboratory and sponsored by the U.S. Department of Energy under NREL Subcontract No. 
CAE-3-13383-01.  Also published in Biologue 12:3, 3rd Quarter 1994. (1993). 
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Lusk, P.D., Northeastern States Sharpen Biomass Focus paper presented at the First Biomass Conference of the 
Americas, Burlington, VT (1993). 

Lusk, P.D., The Use of Clean Transportation Fuels in State-Owned Vehicles.  Special Report prepared for the 
General Assembly of the State of North Carolina (1992). 

Lusk, P.D., “Comparative Economic Analysis:  Anaerobic Digester Case Study.”  Bioresource Technology 36:223-
228.  Also presented at the 1991 International symposium on Energy and Environment, Espoo, Finland; the 4th 
National Biofuels Conference and Exhibition, Coeur d’Alene, ID; Fifth Southern Biomass Energy Research Con-
verence, Blacksburg, VA (1991). 

Safley and Lusk, Low Temperature Anaerobic Digester. Energy Division, North Carolina Department of Economic 
and Community Development (1991). 

Sud, Dalton and Lusk, Comparative Performance of Conventional Cooling System in Supermarkets paper pre-
sented at Winter International Conference, American Society of Heating, Refrigeration and Air-Conditioning Engi-
neers, Las Vegas, NV and at Electrical Dehumidification:  State of the Art Humidity Control for Supermarkets, 
sponsored by the Electric Power Research Institute, New Orleans, LA (1991). 

Roberson, Lyons and Lusk, Farm Machinery:  Management, Operation and Maintenance paper presented at the 
International Winter Meeting, American Society of Agricultural Engineers, Chicago, IL (1990). 

Safley and Lusk, Development and Marketing of an Innovative Low Temperature Lagoon Biogas Digester System 
paper presented at the Energy from Biomass and Wastes XIV, Lake Buena Vista, FL (1989). 

Lusk, P.D., Procuring Energy Efficiency in Public Buildings.  Master’s Thesis.  Also presented at the International 
Symposium on Energy Options for the year 2000:  Contemporary Concepts in Technology and Policy, Wilming-
ton, DE (1988). 

Lusk and Pollock, Biomass Gasification for Economic Development:  The Prospects for South Carolina.  Energy 
Research Foundation Special Report #002, Columbia, SC.  Also presented at the Fourth Southern Biomass En-
ergy Research Conference, Athens, GA (1993). 

Lusk, P.D., Energy Options for Agriculture in North and South Carolina.  Energy Research Foundation Special 
Report #001, Columbia, SC.  Also presented at the Fourth Southern Biomass Energy Conference, Athens, GA 
(1982). 

Lusk, P.D., Joint-Ownership Facilities and the North Carolina Eastern Municipal Power Agency, Energy Research 
Foundation Issue Brief #002, Columbia, SC (1982). 

Lusk, P.D., Investing in Residential Energy Efficiency, Energy Research Foundation Issue Brief #003, Columbia, 
SC (1982). 

Lusk, P.D., “Alcohol as an Alternative Fuel”, The Professional Engineer, 13:3, November-December (1980). 

Lusk, P.D., Other Considerations in Fuel Ethanol and South Carolina – A Feasibility Assessment.  Energy Re-
search Institute, Columbia, SC (1980). 

Lusk, P.D., Preliminary Estimates of Alternative Fuels Derived from Agricultural Feedstocks.  Special Report pre-
pared for the North Carolina Energy Policy Council, (1980). 

Lusk, P.D., The Potential for Alcohol Fuels from Waste Biomass Resources:  A Prospectus for North Carolina. 
Unpublished Manuscript (1979).   

Experience Summary 

April 1992 to date, Consultant 
 

2003-date, Provide a range of technical and analytic support services for selected clients, including AgriClean, 
Bartow Ethanol, BioPower Technologies, BioRock Gas Exploration, Neighborhood Power, Deere & Company, 
Dyer Partnership, DSM Environmental on behalf of the NY City Economic Development Corporation, Shaw Envi-
ronmental & Infrastructure, Huron County Economic Development Corporation, MaxYield Cooperative, RW Beck, 
the South Dakota Farmer’s Union, South Dakota State University, The University of Tennessee on behalf of the 
Natural Resource Conservation Service, and WeirFoulds.  Specific duties included business case and plan devel-
opment, scenario analysis for various financial strategies, trending analysis, capital investment analysis, and due 
diligence.  This was accomplished via quantitative analysis and analytical modeling, including cost/benefit analy-
sis, and budget and forecast development.  In 2005, Mercy Corps and WinRock International volunteer assign-
ment in Fergana Valley, Uzbekistan exploring the potential for small-scale biogas systems to provide greenhouse 
heating and fertilizer needs and a renewable gas supply to remote residents.  In 2005, received the President’s 
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Volunteer Service Award by the President’s Council on Service and Civic Participation.  Since 2000, served on 
the Editorial Board of BioCycle, a journal of composting and recycling. 

 
2001-2002 
 
Project Director of U.S. Department of Energy (USDOE) Cooperative Agreement Phase III activities for PRIME 
Technologies.  In addition to providing technical and analytic support services, was responsible for total contract 
management of $7.5 million in federal and private matching funds.  The PRIME complex is a “closed-loop” system 
that produces beef or milk, fuel ethanol, methane, and biochemical fertilizers.  1993-2001, under subcontract to 
the National Renewable Energy Laboratory, provided support to the Regional Biomass Energy Program (RBEP) 
funded by the USDOE.  Among other duties, provided technical and economic expertise in the area of biogas re-
covery from waste biomass resources, and participate in the development and implementation of a national cli-
mate change prevention program.  Developed format for assessing and summarizing RBEP’s energy, environ-
mental, and economic impact performance metrics, as well as its strategic planning requirements.  Developed 
model for submitting annual operating plans and budgets that uniformly summarized RBEP financial and technical 
data.  Produced review reports of RBEP and state-funded activities in areas such as economic impacts and alter-
native liquid fuels.  Reviewed and categorized RBEP resource assessment and information system needs, and 
evaluated the potential for Geographic Information Systems to meet RBEP and user needs. 
 
2000, Power Supply Coordinator for all Earth Day activities on the National Mall, the world’s most diverse and 
concentrated micro-utility demonstration of alternative generation and renewable energy technologies (wind, pro-
pane & natural gas microturbines, photovoltaics, and reciprocating engines running on biodiesel (B20) blends and 
neat (B100) biodiesel).  Duties included estimating electricity supply and demand distribution requirements, 
equipment and fuel supply procurement, on-site logistics and scheduling, public relations and customer service, 
and permitting negotiations with local and federal officials. 
 
1995-97, Leader of the International Energy Agency Bioenergy Task XIV Activity on the Anaerobic Digestion of 
Municipal Solid Waste.  Responsible for managing the conduct of seven countries participating in the Activity and 
all coordination and administrative actions, including preparing work programs, progress reports, scientific reports 
and financial reports.  Also produced pre-feasibility studies for installing biogas facilities to process municipal solid 
waste in Quito, Ecuador and animal manures and other organic residues in Adams County, PA. 

 
NOVEMBER 2006 TO JUNE 2007, WREGIS ADMINISTRATOR, WESTERN ELECTRICITY COORDINATING 
COUNCIL, SALT LAKE CITY, UTAH 
 

The Western Renewable Energy Generation Information System (WREGIS) enables tracking of Renewable En-
ergy Certificates (RECs) throughout the Western Interconnection.  The WREGIS Administrator is responsible for 
all administration, budgeting, oversight, and coordination between numerous entities including: industry partici-
pants, state/provincial and voluntary programs.  The WREGIS Administrator develops and implements necessary 
procedures and guidelines to accomplish the WREGIS goals and strategic objectives. 

 
OCTOBER 2005 TO OCTOBER 2006, EMERGING TECHNOLOGIES ANALYST, SOUTH DAKOTA PUBLIC UTILITIES 
COMMISSION, PIERRE, SOUTH DAKOTA 
 

Investigated technical issues related to emerging technologies and served as a technical resource to the three-
member elected commission, executive director and staff as to developments in cutting edge technologies in the 
utility industries.  Developed a working knowledge of utility business practices and technologies that included, but 
was not limited to, renewable energies, power delivery systems, power generation, telecommunications, and wire-
less applications.  Drafted technical summaries and presentations, interpreted federal and state statutes and ad-
ministrative rules, and dissected new utility technologies for potential public policy implications.  Served as lead 
staff for PURPA-related issues, the Midwest Renewable Energy Tracking System and energy efficiency efforts. 

 
JUNE 1992 TO MARCH 1993, NRBP DIRECTOR, COALITION OF NORTHEASTERN GOVERNORS POLICY 
RESEARCH CENTER, WASHINGTON, D. C. 
 

The Northeast Regional Biomass Program (NRBP) director had lead responsibility for managing the activities of 
eleven states participating in a cooperative renewable energy development program funded by the USDOE.  Pre-
pared Annual Operating Plans, grant requests, and project and budget justification.  Prepared and managed tech-
nical subcontracts and state grants.  Monitored program activities of participating states.  Maintained program fi-
nancial integrity and provided the USDOE with required technical and financial reports.  Staffed program steering 
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committee.  Represented the NRBP with USDOE, other federal agencies, and other programs affecting north-
eastern interests in energy, environment, and economic development. 

 
OCTOBER 1987 TO MAY 1992, COMMERCIAL/AGRICULTURAL PROGRAM MANAGER, ENERGY DIVISION, 
DEPARTMENT OF COMMERCE, RALEIGH, NORTH CAROLINA 
 

Identified and implemented cost-effective demonstration and technology transfer projects to promote specific en-
ergy resources.  Provided technical and economic expertise related to energy efficiency and renewable energy 
resources.  Developed related subject material, planned and marketed projects to target audiences.  Coordinated 
all Division policy and projects related to renewable energy, with total project responsibility for more than $2.0 mil-
lion.  Served as staff to the Research and Development Committee of the NC Energy Policy Council, and as a 
member of seven other committees or boards.  Project examples include ambient temperature anaerobic diges-
tion, aquaculture, commercial lighting, desiccant dehumidification, farm machinery management, NC Solar Cen-
ter, post-harvest management of fruit & vegetables, and the use of clean transportation fuels in state-owned vehi-
cles.  Two demonstration projects received a National Award for Energy Innovation from the USDOE. 

 
JULY 1985 TO SEPTEMBER 1987, ENERGY ADMINISTRATOR, ENERGY AND ENVIRONMENT DIVISION, OFFICE 
OF THE GOVERNOR, COLUMBIA, SOUTH CAROLINA 
 

Conducted advanced research and evaluation of the economic aspects of SC�s energy and energy-related is-
sues.  Administered the state’s petroleum violation escrow accounts, worth roughly $35 million.  Served as the 
Governor’s liaison with federal, state and local agencies, and private organizations involved in energy matters.  
Compiled, evaluated, and produced special studies and proposals for energy policy action by the Governor.  Pro-
vided constituency service and responded on behalf of the Governor to citizens and organizations on energy-
related concerns. 

 
SEPTEMBER 1980 TO JULY 1985, PRINCIPAL, RESOURCE DEVELOPMENT ASSOCIATES, COLUMBIA, SOUTH 
CAROLINA 
 

Developed a number of analytical models showing the links between energy and its economic and environmental 
impacts.  Prepared several economic and technical feasibility analyses of energy efficiency and renewable energy 
production facilities for funding solicitation.   Served on the SC State Energy Policy Planning Analysis panel. 

 
JANUARY 1979 TO AUGUST 1980, CONTRACT EMPLOYEE 
 
Worked under temporary subcontract for a number of organizations, including: 
 

• ACT-79 FAIR AND CONFERENCE, worked on various renewable energy displays used during the fair; 
 
• CITIZEN’S ENERGY PROJECT, researched and developed draft USDOE documents on photovoltaic technol-
ogy for publication, and for public review and comment. 
 
• ENERGY RESEARCH INSTITUTE, researched portions of a feasibility assessment for fuel ethanol production 
from carbohydrates within the state of South Carolina; 
 
• NORTH CAROLINA ENERGY DIVISION, duties were program support, state and regional coordination, state 
energy agency support, planning and institutional assessment, and information collection; 
 
• ORANGE-CHATHAM COMMUNITY ACTION AGENCY, provided a method for prioritizing available efficiency 
and renewable energy technology programs for low-income dwellings; 
 
• VISTA, helped develop a cost-effective program in efficiency and renewable energy applications for low-income 
dwellings, grantsmanship, and farm-scale ethanol production. 
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