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The following final progress report addresses the scope of services as defined in the contract, (contract number
13061) between the WDATCP and the Wisconsin Business Innovation Corporation. The final report also
addresses the program content for a final report as outlined in the contract

The overall intent of the project was to begin the development of an industrial lubricant industry in Wisconsin
based on vegetable (bio) oils. While research and industry experience demonstrates that a number of varieties of
vegetable oils have a role to play in bio industrial lubricants, this project focused primarily on canola oil and to a
lessor degree on sunflower oil. Through this project the Wisconsin Business Innovation Corporation was able to
identify review and evaluate a number of different sources of technology to fortifying bio oils into industrial
lubricants. It was found that a number of European companies have been successful in developing and
commercializing bio lubricants based on canola oil. Additionally, through this project, and after considerable
analysis, The Wisconsin Business Innovation Corporation was able to develop an agreement to gain exclusive
access to more than forty bio lubricant formulations from Tessol, GmbH of Stuttgart Germany.

Work undertaken

1. Field Trials of Canola Cultivars

This work continued twelve years of cultivar field trials by the University of Wisconsin, Agronomy Department.
The work was conducted at three University Agricultural Experiment Stations. See Appendix A for a summary of
the field trials evaluating yield and other production results.

2. Product Development and Processing

Governor Tommy Thomson helped negotiate and sign a technology transfer agreement between Tessol GmbH
and IBG Montforts, GmbH and the Wisconsin Business Innovation Corporation in October 1998 in Stuttgart
Germany. The agreement provides the Wisconsin Business Innovation Corporation with exclusive rights to
Tessol's proprietary additives for more than forty different industrial lubricant applications made from canola oil.
IBO Montforts is the manufacturer of the "cold press" equipment which is used to extrude oil from plant material
and provides ongoing technical advice on the use of the technology.

Staring in the fall of 1998, about 60,000 lbs. of canola seed was harvested from approximately 100 acres of
planted canola. The seed was cleaned and processed into a "cold press" base oil. About, 2,200 gallons were
produced using a press leased from Colorado River Valley Farms. Several hundred gallons of sunflower oil were
also produced from sunflower seed purchased on the open market. The canola harvest had less than the average
yield for canola and was due to a number of factors, including the following:

• Unusually warm growing season and late planting time
• Loss of yield due to use of a combine harvester that shattered hulls during harvesting
• Spoilage due to improper drying of seeds
• Canola seed that had lower than average oil content possibly due to weather or the varieties grown

The first industrial lubricant product produced from the base canola oil was a chainsaw "bar and chain" oil. The
canola oil was blended with Tessol additive to produce a chainsaw "Bar and Chain" oil. Approximately 80 gallons



were processed and bottled. The product was introduced at a Loggers Conference in April at Hayward at which
there were 400 loggers and wood industry representatives in attendance. Free samples were provided and a survey
conducted to gather market research information.

Since the initial product samples were, produced, approximately another 200 gallons of chainsaw oil have been
produced as of September 30. 1999.

Specifications for bar and chain oil

The specifications for Tessol's Chainsaw "Bar and Chain" oil have been converted to English. Working through
the Tunap Group of Wolffrathausen Germany, the oil was tested for lubricity characteristics and compared to a
petroleum based product. The test measuring method was through a "oscillation, friction and wear tester".
Compared to the petroleum based "bar and chain" oil, the bio based oil has a significantly lower coefficient of
friction and eliminates wear by a factor of more than five.

A special formulation of "bar and chain oil was prepared using a combination of canola, soybean and sunflower
oil. This special blend was tested by the Tunap Group and was found to be a highly effective blend. Badger Oil
intends to use this blend for many of its industrial lubricant formulations, since it will create markets for crops
which farmers can grow in rotation,

Product labeling  A research effort was undertaken to develop a brand name for the bio lubricants. More than 100
ideas for possible names were generated. Six of the best names were tested in a survey of loggers and a small
group of individuals who are knowledgeable about industrial lubricants. After the survey and testing, the brand
name Grease Lightning BioLube was selected. Labels have been prepared for various sized containers.

3. Market Introduction

The chain saw bar and chain oil was introduced and featured at a logger conference in April. This sector of the
market is price sensitive. Petroleum based bar and chain oil is available in quantity at a price of about $2.50 per
gallon. Most bar and chain oils are recycled motor oils. The initial estimated wholesale price for the bio lubricant
is $6.00 per gallon. Consequently, the commercial loggers market is not an initial target for the bio lubricant. It
was learned, however, that some large landowners such as paper companies are becoming increasingly concerned
about the amount of oil being spilled into the environment by large tree processors which use chain saws. Some of
the commercial processors use two gallons or more per hour.

A special formulation of a bar and chain oil for the large high speed tree processors used in the logging industry
was developed and tested during the summer of 1999 by Tessol. Initial test results were very favorable indicating
a much lower incidence of chain breakage compared to the petroleum based products.

Distribution and marketing of the oil to date consists of the following:

• Schroeder Log Home Supply -  This is the largest distributor of tools and materials for log home builders with
three warehouse locations nationally. This company has indicated good interest in carrying the Grease
Lightning Biolube, chainsaw bar and chain oil based on its biodegradability and "non staining" nature of the
oil. They will feature it in the winter catalog. The log home market is now estimated at 5 to 8% of the total
home construction market. Some initial product has been supplied to large builder in Montana.

• Electric Utilities -  The oil is being sold to three electric utilities for use in right of way work. Minnesota
Power, Wisconsin Public Service and Eau Claire Electric Cooperative.

• US Forest Service -  The Superior National Forest has begun using the oil and used it extensively in the clean
up of storm damage in the Boundary Waters Canoe Area in the summer of 1999.

• Contact has also been made with the US Department of the Interior and the National Park Service. Badger Oil
products are being considered in a special demonstration of bio products in the National Park system.



Based on the market research to date, the following are targeted niches within the chainsaw "bar and chain" market

National Park Service Federal Forests and other park systems
Log home builders and crafters
Electric Utilities
Large paper company landowners, Meade Paper
OEM Chainsaw manufacturers Stihl, Oregon Chainsaw, Homelight
Distributors of environmentally friendly products

4. Organizational Development

After study of several different incorporation models, Badger Oil was incorporated as a Wisconsin C Corporation
on June 8, 1999. It was felt this form provided the most flexibility while being attractive to investors. The initial
incorporators are the Wisconsin Business Innovation Corporation and E. Peter Matthies.

During the spring of 1999, two Komet presses were purchased and installed in the Spooner Enterprise Center to
enable Badger Oil to have the capacity to process about 700 tons per year.

5. Other Opportunities for Value Added Products

Badger Oil has successfully processed a significant number of different plant oils. The following is a list of oils
which were cold pressed from plant seeds:

Cranberry oil
Plum oil
Raspberry oil
Saw Palmetto oil
Safflower oil
Sunflower oil
Soybean oil
Chestnut oil
Hemp oil
Meadow Foam oil
Grape oil
Pumpkin oil

In the spring of 1998, another attempt was made to grow Meadow Foam. Meadow Foam oil has applications in
industrial lubricants, cosmetics and bio plastics. A small test plot was seeded and the plants grew to maturity,
providing encouragement for attempting a larger test plot in 2,000. Virtually all of the above oils have significant
potential to add value to Wisconsin's agricultural crops.

During the project period, Badger Oil designed and built a "toaster" for preheating the seeds. Toasting the oil
enhances the flavor for food grade products and in some cases apparently enhances some of the properties for
industrial lubricants. Preheating the seeds is critical for some plant varieties for optimum extraction of the oil. The
design for the toaster is unique and offers another point of differentiation for Badger Oil's products.

Summary of Some Key Indicators
Number of Jobs Created 2 full time

2 part time

Capital Investment
Equipment $47,000
Working Capital $110,000
Incl. product development and marketing

Total $157,000



Badger Oil Company
1400 South River Street

Spooner, WI 54801
Phone: 715-635-2197
Fax: 715-635-7262

Introduction to
Badger Oil Company

Badger Oil Company is a new company having been formed in 1998 to produce high quality - high valued oils
and meals from plant materials. The company employs "cold press technology" to produce extra virgin unrefined
oils and meals for diversified food, industrial lubricants, fuels, and other non- food products.

In the fall of 1998, Badger Oil began development of a two-ton per day pilot plant located in the Spooner
Enterprise Center. The current plant consists of two KOMET presses (built by IBG Montforts GmbH of
Germany), seed cleaning equipment, an inline process toaster used in treating some of the seeds for certain
applications, and various material handling and storage equipment. Plans for 2000 include doubling the
company's process capacity.

The "cold press" process is unique, as most oils exit the presses at temperatures of less than 75oF, compared to
200oF to 300oF for conventional compression or screw type presses. Unlike other extrusion and solvent processes,
the end product oils and meals retain their natural character and are unaltered by heat or solvents. Not only are the
pure, unaltered oils better for food products since they retain the vitamins and antioxidants, but the high
concentrations of those components help preserve the shelf life of non-food products. Badger has the capability to
produce oil from a wide variety of seeds including caraway, cranberry, grape, hemp, plum, pumpkin, raspberry,
saw palmetto and walnut, as well as many others. These oils are used for food, pharmaceutical, neutraceutical and
cosmetic applications.

Badger Oil has developed a strategic and exclusive relationship with two German companies: IBG Montforts,
GmbH for the presses and Tessol, GmbH for technology to fortify the base oils from plant materials into a variety
of industrial lubricant end products and a natural plant oil diesel fuel. The Tessol agreement includes not only the
exclusive rights to import and market the different additives, but also to manufacture the products in the US and
Canada.

With technical support from Tessol, Badger Oil has developed a unique blend of base oil using canola, sunflower
and soy oil. Not only does the blend contribute to the quality of the end products, but it is also helpful from an
agricultural production standpoint, since it creates markets for crops which can be grown in rotation. The first -
products to be introduced, using the brand name Grease Lightning BioLube are a bio bicycle chain oil, bio
chainsaw bar and chain lubricant and a bio tree harvester oil. Independent testing has proven these products
perform significantly better than their petroleum counterparts while protecting the environment. During 2000,
Badger Oil intends to add to its portfolio the test marketing of a two-cycle motor oil, an outboard motor oil, a
forming oil, and a vacuum pump oil.

A proprietary form of a natural-plant diesel fuel called TESSOL NADI (Natural Plant Diesel Fuel), using a blend
of three plants oils which are cold pressed, is being demonstrated during the summer of 1999 and future years in a
Caterpillar 35 Challenger farm tractor. The test is scheduled to last through the year 2001. Based on initial
observation, the TESSOL NADI product achieves a higher horsepower output, quieter operation and better
internal engine lubricity than petroleum based diesel.

Badger Oil was organized by the Wisconsin Business Innovation Corporation and is an outgrowth of several years
of investigation and research into bio industrial lubricants by a consortium of interests involving the Wisconsin
Department of Agriculture, Trade and Consumer Protection Agency, University of Wisconsin Agronomy
Department and Center for Cooperatives. E. Peter Matthies is its first operating officer. He has extensive
experience in producing a wide variety of plant oils for both food and non food products.


