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Presentation Notes
Johnson Timber Corporation (JTC), located in Hayward Wisconsin, was founded in 1974 and for over 35 years provided high quality chips to the paper industry. William B (Butch) Johnson is currently the CEO of Johnson Timber Corporation.  Futurewood Corp (started in 1990) and North Shore Forest Products, Inc. (purchased in 2002) are resource management companies that provide wood raw materials to  a number of wood products companies in the form of pulpwood, saw logs, chips, and biomass. In 2006 Butch started Flambeau River Paper by reopening a closed pulp and paper mill located in Park Falls, Wisconsin.  In an effort to become entirely energy independent Flambeau River BioFuels was formed in 2006 to pursue the development of alternative transportation fuels. In 2007, Renewable Densified Fuels (RDF) was formed to produce industrial and residential wood pellets. RDF currently manufactures and sells pellet machinery.  JTC, Futurewood Corp, and North Shore Forest Products provide consulting services.  
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Presentation Notes
Aerial view of the complex in Park Falls, Wisconsin. Starting in the upper left corner is the wood receiving and wood yard that is managed by Futurewood Corp. Futurewood procure and supplies roundwood for the wood room that produces chips which are transported by conveyor to the Flambeau River Paper mill. In between the chip mill and paper mill is the location of the new Flambeau River BioFuels processing plant. On the lower right is the Co-Gen plant which produces both electricity and steam using wood biomass and coal.  This plant has reduced fossil fuel consumption by over 90% and with the development of the Renewable Densified Fuels plant (lower center) the co-gen plant will be entirely fossil fuel free.  For the second time in three years Flambeau River Papers received the Governor’s energy conservation award.
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As part of the development of the Flambeau River BioFuels project an extensive amount of time has gone into evaluating sources of raw materials and their associated costs.

The stacked bars show the volume (in green tons/day) of the amount of raw materials that will be used from different sources. These have been characterized as: mill residues generated from both the Flambeau River Paper mill and from other mills in the region; logging residues that consist of  the economically collectable residuals that are left over from current logging operations; unmarketable roundwood which consist of trees and trees species that are made available from logging operations and from timber stand improvements but due to their characteristics are not used by the traditional forest products industry; and  marketable roundwood which consist of those trees that are currently in demand by traditional  industries.

As the project increases in size (x axis) there is an associated increase in the costs (cost axis on the right and data shown as lines). In addition there are significant changes in the sources of materials.  In determining the appropriate plant size (shown by the star) we took into account the economy of scales needed to produce the transportation fuels, the raw material costs, and effects that the plant would have on other industries that currently utilize the marketable wood resource from the forests in the region.  This chart is from the actual computer output and while it shows some usage of marketable roundwood in the facility there is sufficient flexibility in procurement to avoid taking this material away from more value added and economically important industries. 
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As part of our analysis we have collected samples of the tree species and from different parts that will be supplied to the facility.  The graph on the left shows the percentage of ash that was measured from samples from the main stem and the tops. Bark contains significantly more ash then wood. Due in part to the fact that bark id on the outside of the tree the volume of bark increases in volume as diameter decreases. This results in higher ash content in branches than in the main stem (bole). 
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One of the important properties for many of the emerging energy projects is the percentage of ash. 

Mill residues consist mostly of bark and will have very high percentages of ash, logging residues have a higher percentage by volume of bark and correspondingly higher ash. Unmarketable and marketable roundwood have much lower bark percentages and lower ash content. The estimated ash percentage projected for the Flambeau River BioFuels project is within acceptable tolerances. Many of the mills being developed to manufacture residential pellets have based their project size on the lowest cost material similar to this graph. However, they have found that they need to produce a product that contains less than 1% ash.  In order to meet this requirement they have found themselves needing low ash marketable roundwood. This has resulted not only in significantly higher costs than originally planned but also to reduced supplies of materials for traditional forest products. All of this could have been avoided with proper feedstock analysis.
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As one would expect there is correlation between specific gravity and the bulk density of a processed material.  In general, softwoods have lower specific gravities then hardwoods.
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Intuitively we assume that species with the highest BTU values per pound are the best. In general softwoods have higher BTU values per pound than hardwoods. However, on a volume basis the higher bulk densities of hardwoods have a much greater BTU content.  From a supply standpoint you need to supply 35% more growing stock volume of balsam to achieve the same energy found in hard maple.
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On site Flambeau River Papers has a co-generation plant that produces electricity and steam for use at the paper mill. 

Moisture content of the feedstock has a direct impact on the amount of useable energy that can be produced.  As moisture content increases thermal efficiency decreases. The graph on the right shows the changes in amount of wood material used per hour as moisture content changes. 

In this analysis we are assuming that material has been collected green, dried to different moisture contents, and then fed into the boiler.  If material is collected at 50% moisture content and then used directly in the boiler, approximately 34 tons are used per hour of operation, this is equal to the same amount of tons harvested, and equal to 17 tons on a bone dry basis. On the other hand, if the moisture content of the green material is reduced to 20% prior to usage the amount of material that needs to be harvested is 15% less than amount used without drying. 

Ongoing programs to reduce the moisture content prior to usage by natural processes have resulted in an average moisture content of between 30 and 35%.  Currently we are exploring joint projects with equipment manufacturers to further reduce moisture contents to 20 to 25%.

These efforts not only reduce costs but increase the total amount of useable energy that can be produced from our forests and increase the amount of material available to other users.
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There are many factors that determine how well forest resources can be converted into useable energy.

The common method of producing energy is to convert water to steam which turns a turbine that produces electricity. The steam is then cooled to condense the water that is then reheated to produce steam again. Co-generation facilities use the energy in the steam to not only produce electricity but to manufacture products and/or to provide heat.
 
If other uses for the steam are unavailable, which is the case with most utilities, the steam is cooled with cold water and the resulting energy is lost. 
We used the model we developed for the existing Co-Gen plant and reduced the efficiency by 35% to illustrate the difference of resource utilization between a co-gen plant and a stand alone utility operation producing only electricity.
 
Little consideration is being given to the fact that stand alone utilities require nearly twice as much material than that of co-gen plants. 

We would like ask a simple question. Will public policy encourage the inefficient use of our finite forest resources?
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We would like to identify and express our appreciation to the many people and organizations that have contributed to these efforts. 

We hope that in ten slides and ten minutes we have given the members of the WBUG committee some things to think about.  

Prepared by	John Gephart, President, North Shore Forest Products, Inc.,  218-349-1212,  jgephart@skypoint.com. 
	Bill Gilbert, Manager of Biomass Procurement, Futurewood Corp, 715-558-1637,  wgilbert@centurytel.net
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