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Financial Product:  Non-Recourse Project Financing 
 
Historical Background: 
More and more major construction projects involve project financing.  Contractors, engineers and designer-builders are 
finding their work, compensation, and risks are shaped by this method of financing.  The following guide is provided to 
help all understand the overall process, their role in it, and the risks involved. 

I.  Introduction: 

A. Definition.  Project financing involves non-
recourse financing of the development and con-
struction of a particular project in which the lender 
looks principally to the revenues expected to be 
generated by the project for the repayment of its 
loan and to the assets of the project as collateral 
for its loan rather than to the general credit of the 
project sponsor. 

B. Rationale.  Project financing is commonly used as 
a financing method in capital-intensive industries 
for projects requiring large investments of funds, 
such as the construction of power plants, pipe-
lines, transportation systems, mining facilities, in-
dustrial facilities, and heavy manufacturing plants.  
The sponsors of such projects frequently are not 
sufficiently creditworthy to obtain traditional financ-
ing or are unwilling to take the risks and assume 
the debt obligations associated with the traditional 
financings.  Project financing permits the risks as-
sociated with such projects to be allocated among 
a number of parties at levels acceptable to each 
party. 

C. Principal Advantages and Objectives.   

1. Non-recourse.  The typical project financ-
ing involves a loan to enable the sponsor 
to construct a project where the loan is 
completely “non-recourse” to the sponsor, 
i.e., the sponsor has no obligation to make 
payments on the project loan if revenues 
generated by the project are insufficient to 
cover the principal and interest payments 
on the loan.  In order to minimize the risks 
associated with a non-recourse loan, a 
lender typically will require indirect credit 
supports from the sponsor, its affiliates, 
and other third parties involved with the 
project. 

2. Maximize Leverage.  In a project financ-
ing, the sponsor typically seeks to finance 
the costs of development and construction 
of the project on a highly leveraged basis.  

3. Frequently, such costs are financed using 
80 to 100 percent debt.  High leverage in 
a non-recourse project financing permits a 
sponsor to put less in funds at risk, per-
mits a sponsor to finance the project with-
out diluting its equity investment in the 
project and, in certain circumstances, also 
may permit reductions in the cost of capi-
tal by substituting lower-cost, tax-
deductible interest for higher-cost, taxable 
returns on equity. 

4. Off-Balance-Sheet Treatment.  Depend-
ing upon the structure of a project financ-
ing, the project sponsor may not be re-
quired to report any of the project debt on 
its balance sheet because such debt is 
non-recourse or of limited recourse to the 
sponsor.  Off-balance-sheet treatment can 
have the added practical benefit of helping 
the sponsor comply with covenants and 
restrictions relating to borrowing funds 
contained in other indentures and credit 
agreements to which the sponsor is a 
party. 

5. Maximize Tax Benefits.  Project financ-
ings should be structured to maximize tax 
benefits and to assure that all available 
tax benefits are used by the sponsor or 
transferred, to the extent permitted, to an-
other party through a partnership, lease, 
or other vehicle. 

     D.   Disadvantages.  Project financings are extremely 
complex.  It may take a much longer period of time to 
structure, negotiate, and document a project financing than 
a traditional financing, and the legal fees and related costs 
associated with a project financing can be very high.  Be-
cause the risks assumed by lenders may be greater in a 
non-recourse project financing than in a more traditional 
financing, the cost of the capital may be greater than with 
a traditional financing.  Non-recourse project financing is 
also susceptible to existing financial market conditions 
which vary from time to time such as interest rates and 
other similar financial marketplace conditions. 
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     E. Project Financing Participants and 
Agreements. 

1. Sponsor/Developer.  The sponsor(s) or 
developer(s) of a project financing is the 
party that organizes all of the other parties 
and typically controls, the makes an equity 
investment in, the company or other entity 
that owns the project.  If there is more 
than one sponsor, the sponsors typically 
will form a corporation or enter into a part-
nership or other arrangement pursuant to 
which the sponsors will form a “project 
company” to own the project and establish 
their respective rights and responsibilities 
regarding the project. 

2. Additional Equity Investors.  In addition 
to the sponsor(s), there frequently are ad-
ditional equity investors in the project 
company.   These additional investors 
may include one or more of the other pro-
ject participants. 

3. Construction Contractor.  The construc-
tion contractor enters into a contract with 
the project company for the design, engi-
neering, and construction of the project. 

4. Operator.  The project operator enters 
into a long-term agreement with the pro-
ject company for the day-to-day operation 
and maintenance of the project. 

5. Feedstock Supplier.  The feedstock sup-
plier(s) enters into a long-term agreement 
with the project company for the supply of 
feedstock (i.e., energy, raw materials, or 
other resources) to the project (e.g., for a 
power plant, the feedstock supplier will 
supply fuel; for a paper mill, the feedstock 
supplier will supply wood pulp). 

6. Product Offtaker.  The product offtaker(s) 
enters into a long-term agreement with the 
project company for the purchase of all of 
the energy, goods, or other product pro-
duced at the project. 

7. Lender.  The lender in a project financing 
is a financial institution or group of finan-
cial institutions that provide a loan to the 
project company to develop and construct 
the project and that take a security interest 
in all of the project assets for the loan’s 
duration. 

 

II. First Step in a Project Financing:  The Fea-
sibility Study. 

A. Generally.  As one of the first steps in a 
project financing the sponsor or a techni-
cal consultant hired by the sponsor will 
prepare a feasibility study showing the fi-
nancial viability of the project.  Frequently, 
a prospective lender will hire its own inde-
pendent consultants to prepare and inde-
pendent feasibility study before the lender 
will commit to lend funds for the project. 

B. Contents.  The feasibility study should 
analyze every technical, financial, and 
other aspect of the project, including the 
time-frame for completion of the various 
phases of the project development, and 
should clearly set forth all of the financial 
and other assumptions upon which the 
conclusions of the study are based.  
Among the more important items con-
tained in a feasibility study are: 

• Description of project. 

• Description of sponsor(s). 

• Sponsors’ Agreements 

• Project site. 

• Governmental arrangements. 

• Source of funds. 

• Feedstock Agreements. 

• Offtake Agreements. 

• Construction Contract. 

• Management of project. 

• Capital costs. 

• Working capital. 

• Equity sourcing. 

• Debt sourcing. 

• Financial projections. 

• Market study. 

• Assumptions. 

 

III. The Project Company. 

A.  Legal Form.  Sponsors of projects adopt 
many different legal forms for the owner-
ship of the project.  The specific form 
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adopted for any particular project will de-
pend upon many factors, including: 

• The amount of equity required for the 
project, 

• The concern with management of the 
project, 

• The availability of tax benefits associ-
ated with the project, and 

• The need to allocate tax benefits in a 
specific manner among the project 
company investors. 

The three basic forms for ownership of a 
project are: 

1. Corporations.  This is the simplest 
form for ownership of a project.  A 
special purpose corporation may be 
formed under the laws of the jurisdic-
tion in which the project is located, or 
it may be formed in some other juris-
diction and be qualified to do business 
in the jurisdiction of the project. 

2. General Partnerships.  The spon-
sors may form a general partnership.  
In most jurisdictions, a partnership is 
recognized as a separate legal entity 
and can own, operate, and enter into 
financing arrangements for a project 
in its own name.  A partnership is not 
a separate taxable entity, and al-
though a partnership is required to file 
tax returns for reporting purposes.  
Items of income, gain, losses, deduc-
tions, and credits are allocated among 
the partners that include their allo-
cated share in computing their own 
individual taxes.  Consequently, a 
partnership frequently will be used 
when the tax benefits associated with 
the project are significant.  Because 
the general partners of a partnership 
are severally liable for all of the debts 
and liabilities of the partnership, a 
sponsor frequently will form a wholly 
owned, single-purpose subsidiary to 
act as its general partner in a partner-
ship.   

3. Limited Partnerships.  A limited 
partnership has similar characteristics 
to a general partnership except that 
the limited partners have limited con-
trol over the business of the partner-
ship and are liable only for the debts 
and liabilities of the partnership to the 

extent of their capital contributions in 
the partnership.  A limited partnership 
may be useful for a project financing 
when the sponsors do not have sub-
stantial capital and the project re-
quires large amounts of outside eq-
uity. 

4. Limited Liability Companies (LLC).  
LLCs are a cross between a corpora-
tion and a limited partnership. 

B. Project Company Agreements.  De-
pending on the form of the project com-
pany chosen for a particular project financ-
ing, the sponsors and other equity inves-
tors will enter into a stockholder agree-
ment, general or limited partnership agree-
ment, or other agreement that sets for the 
terms under which they will develop, own, 
and operate the project.  At a minimum, 
such an agreement should cover the fol-
lowing matters: 

• Ownership interests. 

• Capitalization and capital 
calls. 

• Allocation of profits and 
losses. 

• Distributions. 

• Accounting. 

• Governing body and voting. 

• Day-to-day management. 

• Budgets. 

• Transfer of ownership inter-
ests. 

• Admission of new partici-
pants. 

• Default. 

• Termination and dissolution. 

IV. Principle Agreements in a Project Financ-
ing. 

A. Construction Contracts.  Some of the 
more important terms of the construction 
contract are: 

1. Project Description.  The construc-
tion contract should set forth a de-
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tailed description of all of the work 
necessary to complete the project. 

2. Price.  Most project financing con-
struction contracts are fixed-price con-
tracts although some projects may be 
build on a cost-plus basis.  If the con-
tract is not fixed-price, additional debt 
or equity contributions may be neces-
sary to complete the project, and the 
project agreements should clearly in-
dicate the party or parties responsible 
for such contributions. 

3. Payment.  Payments typically are 
made on a “milestone” or “completed 
work” basis, with a retainage.  This 
payment procedure provides an incen-
tive for the contractor to keep on 
schedule and useful monitoring points 
for the owner and the lender. 

4. Completion Date.  The construction 
completion date, together wih any 
time extensions resulting from an 
event of force majeure, must be con-
sistent with the parties’ obligations 
under the other project documents.  If 
construction is not finished by the 
completion date, the contractor typi-
cally is required to pay liquidated 
damages to cover debt service for 
each day until the project is com-
pleted.  If construction is completed 
early, the contractor frequently be-
comes entitled to an early completion 
bonus.   

5. Performance Guarantees.  The con-
tractor typically will guarantee that the 
project will be able to meet certain 
performance standards when com-
pleted.  Such standards must be set at 
levels to assure that the project will 
generate sufficient revenues for debt 
service, operating costs, and a return 
on equity.  Such guarantees are 
measured by performance tests con-
ducted by the contractor at the end of 
construction.  If the project does not 
meet the guaranteed levels of per-
formance, the contractor typically is 
required to make liquidated damages 
payments to the sponsor.  If project 
performance exceeds the guaranteed 
minimum levels, the contractor may 
become entitled to bonus payments.  

 

B. Feedstock Supply Agreements.  The 
project company will enter into one or 
more feedstock supply agreements for the 
supply of raw materials, energy, or other 
resources over the life of the project.  fre-
quently, the feedstock supply agreements 
are structured on a “put-or-pay” basis, 
which means that the supplier must either 
supply the feedstock or pay the project 
company the difference in costs incurred 
in obtain the feedstock from another 
source.  The prive provisions of feedstock 
supply agreements must assure that the 
cost of the feedstock is fixed within an ac-
ceptable range and consistent with the fi-
nancial projects of the project. 

C. Product Offtake Agreements.  In a pro-
ject financing, the product offtake agree-
ments represent the source of revenue for 
the project.  Such agreements must be 
structured in a manner to provide the pro-
ject company with sufficient revenue to 
pay its project debt obligations and all 
other costs of operating, maintaining, and 
owning the project.  Frequently, offtake 
agreements are structured on a “take or 
pay” basis, which means that the offtaker 
is obligated to pay for a product on a regu-
lar basis whether or not the offtaker actu-
ally takes the product unless the product is 
unavailable due to a default by the project 
company.  Like feedstock supply ar-
rangements, offtake agreements fre-
quently are on a fixed or scheduled price 
basis during the term of the project debt 
financing.   

D. Operations and Maintenance Agree-
ment.  The project company typically will 
enter into a long-term agreement for the 
day-to-day operation and maintenance of 
the project facilities with a company hav-
ing the technical and financial expertise to 
operate the project in accordance with the 
cost and production specirfications for the 
project.  The operator may be an inde-
pendent company, or it may be one of the 
sponsors.  The operator typically will be 
paid a fixed compensation and may be en-
titled to bonus payments for extraordinary 
project performance and be required to 
pay liquidated damages for project per-
formance below specified levels.   

E. Management Agreement. 

F. Loan and Security Agreement.  The bor-
rower in a project financing typically is the 
project company formed by the sponsor(s) 
to own the project.  The loan agreement 
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will set forth the basic terms of the loan 
and will contain general provisions relating 
to maturity, interest rate, and fees.  The 
typical project financing loan agreement 
also will contain provisions such as these: 

1. Disbursement Controls.  These fre-
quently take the form of conditions 
precedent to each drawdown, requiring 
the borrower to present invoices, build-
ers’ certificates, or other evidence as to 
the need for and use of the funds.   

2. Progress Reports.  The lender may re-
quire periodic reports certified by an in-
dependent consultant on the status of 
construction progress. 

3. Covenants Not to Amend.  The bor-
rower will covenant not to amend or 
waive any of its rights under the con-
struction, feedstock, offtake, operations, 
and maintenance, or other principal 
agreements without the consent of the 
lender. 

4. Completion Covenants.  These require 
the borrower to complete the project in 
accordance with project plans and speci-
fications and prohibit the borrower from 
materially altering the project plans with-
out the consent of the lender.  

5. Dividend Restrictions.  These cove-
nants place restrictions on the payment 
of dividends or other distributions by the 
borrower until debt service obligations 
are satisfied. 

6. Debt and Guarantee Restrictions.  The 
borrower may be prohibited from incur-
ring additional debt or from guaranteeing 
other obligations. 

7. Financial Covenants.  Such covenants 
require the maintenance of working capi-
tal and liquidity ratios, debt service cov-
erage ratios, debt service reserves, and 
other financial ratios to protect the credit 
of the borrower. 

8. Security.  The project loan typically will 
be secured by multiple forms of collat-
eral, including: 

a. Mortgage on the project facilities and 
real property. 

b. Assignment of operating revenues. 

c. Pledge of bank deposits. 

d. Assignment of any letters of credit, or 
performance, or completion bonds re-
lating to the project under which bor-
rower is the beneficiary. 

e. Liens on the borrower’s personal 
property. 

f. Assignment of insurance proceeds. 

g. Assignment of all project agreements. 

h. Pledge of stock in the project com-
pany or assignment of partnership in-
terests. 

i. Assignment of any patents, trade-
marks, or other intellectual property 
owned by the borrower. 

G. Site Lease Agreement.  The project 
company enters into a long-term lease for 
the life of the project relating to the real 
property on which the project is to be lo-
cated.  Rental payments may be set in ad-
vance at a fixed rate or may be tied to pro-
ject performance. 

V. Insurance.  The general categories of insur-
ance available in connection with project fi-
nancings are: 

A. Standard Insurance.  The following types 
of insurance typically are obtained for all 
project financings and cover the most 
common types of losses that a project 
may suffer. 

1. Property Damage, including transporta-
tion, fire, and extended casualty. 

2. Boiler and Machinery. 

3. Comprehensive General Liability. 

4. Worker’s Compensation. 

5. Automobile Liability and Physical Dam-
age. 

6. Umbrella or Excess Liability. 

B. Optional Insurance.  The following types 
of insurance often are obtained in connec-
tion with a project financing.  Coverages 
such as these are more expensive than 
standard insurance and require more tai-
loring to meet the specific needs of the 
project. 

1. Business Interruption. 

2. Performance Bonds. 
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3. Cost Overrun/Delayed Opening. 4. Design Errors and Omissions. 

5. System Performance (Efficiency). 

6. Pollution Liability.  

VI. Diagram of a Typical Project-Financed Deal: 
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VII. Biowaste Energy Regional Industrial Park Proposed Project Capital Cost Structure:  

The total estimated capital cost of the project is $xxx utilizing new or remanufactured process equipment and recipro-
cating engines.  The major components of the capital cost are as follows: 

 Item Description        Cost in $ 

 Combined Heat and Power (Cogeneration) Plant:    xxxxxxxx 

 Two-Phase Anaerobic Digester:       xxxxxxxx 

 Reverse Osmosis (RO) Equipment:      xxxxxxxx 

 Enclosed Photobioreactor for Spirulina Microalgae Production:   xxxxxxxx 

 Methane Compression and Storage Equipment:     xxxxxxxx 

 Biowaste Energy Regional Industrial Park Building:    xxxxxxxx 

 Finance Charges:        xxxxxxxx 

 Interest During Construction:       xxxxxxxx 

 Administration/Legal:        xxxxxxxx 

 Permitting:         xxxxxxxx 

 Technology & Development Cost:      xxxxxxxx 

 Working Capital:        xxxxxxxx 

 

The non-recourse project financing will be structured as follows: 

 Developer Equity as Technology, 70%:      xxxxxxxx 

 Investor Equity as Cash, 30%:       xxxxxxxx 

 Finance:         xxxxxxxx 

 Loan Term, Years:              7 

 Interest Rate:            TBD 

 

Developer will contribute 70% equity in the project as the value of its technology.  Investor will contribute 30% cash for 
its equity and the balance will be financed.  

VIII. Principal Parties:  

  Sponsor Company:   

   WaterSmart Environmental, Inc. 

  Special Purpose Project Company(ies): 

   BioPower 1, BioPower 2, etc. 

  EPC Contractor: 
   BioWastePower Constructors 
                                       A Division of WaterSmart Environmental, Inc. 
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  Management Contract: 
    
   BioWastEnergy 
   A Division of WaterSmart Environmental, Inc. 
   has been set up to provide construction progress reports to Lenders and production data to both  
   Lenders and Stakeholders via the Internet with user password security encryption. 
. 
  Operations and Maintenance Contract: 
   BioWastEnergy 
                                       A Division of WaterSmart Environmental, Inc. 
 
  NextGen Securities 
  A Division of WaterSmart Environmental, Inc. 
  has been set up to market the renewable energy credits produced by each waste-to-energy project.  Renew- 
  able energy credits will add to the profitability of each waste-to-energy project. 
                          
  BioFuels & BioLubricants 
                          A Division of WaterSmart Environmental, Inc. 
  has been set up to market Biodiesel, Compressed Natural Gas (CNG) fuels, and Biolubricants produced  
  by each waste-to-energy project.  Biolubricants are the near equivalent or perhaps even better than  
  synthetic oils that achieve better fuel mileage while providing longer engine life.  Biolubricants are  
  prepared by distilling 98% of the biodiesel fuel and packaging the remaining 2% residuals as the   
  biolubricant.  The high marketplace value of the biolubricants justifies the cost of distillation.  In addition to 
  ground  transportation use the distilled biodiesel should qualify for use as a jet fuel with little or no   
  additives required for high altitude operation since most, if not all, of the gel forming characteristics of  
  undistilled biodiesel remain in the 2% residuals.  The United States annual ground transportation (barges, 
  trains, trucks, power generation equipment, and construction equipment) petroleum diesel market is  
  about $100billion.  The United States annual aircraft transportation jet fuel market is about $50 billion.   
  The United States annual synthetic oil market is about $5 billion. 
 
The stakeholders of each waste-to-energy project may 
consist of: 
 

• Concentrated Animal Feed Operators (CAFOs) 
and 

• Communities. 
 

 Communities may consist of: 

• Counties, 

• Municipalities, 

• Universities, 

• Townships, 

• Boroughs, 

• Districts, 

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