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EXECUTIVE SUMMARY 
 
 

The USFS anticipates that forthcoming changes in federal forest management and energy 
policies could lead to the intensive thinning of thousands of acres of forests in western 
Montana.  In order for this to be economically and logistically feasible, however, the 
USFS must find local outlets for the massive volume of biomass, or small diameter 
underutilized (SDU) material, that will be generated by these treatments.  The Montana 
Community Development Corporation recognizes that the SDU material is a potential 
biomass feedstock that could be used to generate new income opportunities within 
their service region. 
 
The purpose of this report is to help key decision-makers, stakeholders, and 
entrepreneurs in western Montana better understand the multi-faceted opportunities 
and challenges in using SDU material as a biomass feedstock for conversion to 
Bioenergy (electricity, fuels, and heat) and Biobased Products (an array of 
chemicals and value-added products).   
 
Key findings suggest that multiple economic interests in western Montana would 
benefit in the short-term from identifying 
opportunities for expanded use of SDU biomass 
through proven and market-accepted technologies 
such as co-generation, co-firing, and institutional 
heating.  Long-term benefits can only be achieved 
by steadily integrating new biomass technologies, 
practices, strategies, and business models that are 
being developed nationally and internationally to 
reinvigorate forest-based economies.  
Furthermore, creating real and long-term 
economic solutions will require new levels of 
leadership, innovation, coordination, cooperation, 
and business thinking.   
 
The study revealed the following as activities necessary for optimizing SDU biomass 
utilization as an integral part of the future of forest management and forest-based 
economies in western Montana:  

 
• Identify and evaluate co-generation and co-firing opportunities at existing 

facilities 
• Position for public research and development grant dollars in biomass 

technology development 
• Position for private investment dollars in biomass technology development 
• Participate actively in national biomass networks and R&D 

The challenge for the 
future is to use social 
and economic pressures 
to turn the equation 
around, and make 
biomass a resource, not 
a problem.  
 
– University of California 
Berkeley, College of 
Natural Resources 
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• Develop greater tools for effectively and efficiently analyzing opportunities 
related to emerging biomass technologies and practices 

• Conduct on-going strategic planning and business development activities 
directly related to SDU biomass opportunities 

• Support biomass development efforts of forward-thinking political leaders  
• Monitor long-term trends in biomass-based economic development and their 

implications for Montana’s economy 
• Leverage present investments in biomass-based industries with new 

technology demonstrations and trials 
• Explore restoration-based development options  
• Recognize and optimize the multiple services aspects of mature, healthy 

forests 
 

A number of individuals, organizations, and agencies in Montana and nationally are 
already working on various facets of these activities.  It will be crucial to find 
mechanisms and resources for facilitating this on-going work, for creating the 
necessary networks for building greater financial and intellectual capital, and 
ultimately for translating these emerging concepts into profitable economic realities.    
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INTRODUCTION 
 

Background 
 

The U.S. Forest Service (USFS) recognizes that it will take new, innovative, and 
large-scale management of federal forest lands to reduce the ever-growing threat of 
catastrophic wildfires.  The Healthy Forests Initiative, the National Fire Plan, and the 
joint Federal-State 10-year Comprehensive Strategy Implementation Plan all call for 
increasing the utilization of biomass and wood fiber to help address this issue. The 
Department of Energy asserts that utilization of biomass can help meet a key 
objective of the National Energy Policy by contributing to diversification of the 
Nation’s energy supply.i   
 
The USFS believes that such changes in federal forest management and energy 
policies could lead to the intensive thinning of thousands of acres of forests in 
western Montana.  In order for this to be economically and logistically feasible, 
however, USFS must find local outlets for the small diameter and underutilized 
(SDU) materials that will be generated by these treatments. USFS has co-sponsored 
this study to explore the potential of SDU material as a feedstock for biomass 
conversion in western Montana. 
 
The Montana Community Development Corporation’s (MCDC) mission is to offer 
financing and business development services that create income opportunities for all 
community members in Montana. As part of this mission, MCDC created a position 
for a Small Wood Enterprise Agent to help entrepreneurs develop new commercial 
uses for a growing supply of SDU timber. The project is funded by the U.S. Forest 
Service's National Fire Plan - State and Private Forestry Programs, in partnership with 
the Montana Department of Commerce and the Bitterroot National Forest. The 
National Fire Plan provides supportive funding to encourage hazardous fuels 
treatments on forested lands throughout western Montana and to develop economical 
uses for the materials which result from those treatments.ii  MCDC has co-sponsored 
this project to explore the potential of SDU as a biomass feedstock to provide a new 
outlet for SDU materials and, in turn, generate new income opportunities in their 
service region including the counties of Missoula, Ravalli, Sanders, Mineral, and 
South Lake. 
 
 

Scope  
 

The purpose of this report is help key decision-makers, stakeholders, and 
entrepreneurs in western Montana better understand the opportunities and challenges 
in using SDU material as a biomass feedstock for conversion to bioenergy, biofuels, 
and a range of biobased products. 
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The section Biomass Definition and Overview provides a background of terms and 
broad definitions for the emerging biomass industry.  Opportunities and Challenges 
in Montana reviews the current conditions and projections for SDU biomass 
availability and potential use in our state.  Key Findings summarizes the study’s main 
conclusions and makes suggestions for continued work.  The Guide to Conducting a 
Pre-Feasibility Assessment for SDU Wood Projects in Western Montana provides a 
systematic tool to relatively quickly and efficiently evaluate specific ideas and 
proposals.  The Resource Compendium provides a list of resources for additional 
information and expertise on the state, regional, national, and international levels. 
 
Note that this report supplements a companion report entitled Pre-Feasibility 
Assessment: SDU Wood Feedstock for a 10 MW Co-generation Facility at the 
Milltown Dam Site that was also prepared for the co-sponsors exploring the potential 
of a bioenergy proposal in Bonner, Montana. 
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BIOMASS DEFINITION AND OVERVIEW 
 
Definition 

 
Humanity’s primary source of heat and energy for thousands of years, biomass is the 
general term used to describe any organic matter that is available on a renewable or 
recurring basis.  Biomass resources are typically divided into the following 
categories: 
 

• wood and wood wastes (woody biomass) 
• agricultural crops and their waste byproducts 
• organic fraction of municipal solid waste 
• animal wastes 
• waste from food processing 
• aquatic plants and algae 

 
The focus of this report is on woody biomass and more specifically on SDU material. 
As used in the Healthy Forest Restoration Act (HR 1904), the term “biomass” means 
“trees and woody plants, including limbs, tops, needles, and other woody parts, and 
by-products of preventive treatment, such as wood, brush, thinnings, chips, and slash, 
that are removed to reduce hazardous fuels or to reduce the risk of or to contain 
disease or insect.”  Although the term biomass in the widest context includes a range 
of organic matter, for the purposes of this report biomass and SDU are synonymous. 
 
Woody biomass resources can be used for producing a wide range of economic value.  
The two main categories explored in this report are: Bioenergy (electricity, heat, and 
fuels) and Biobased Products (an array of chemicals and value-added products).  
 

 
Rationale 

 
The rationale for developing SDU resources as feedstocks for conversion to 
bioenergy, biofuels, and industrial products is based on widespread agreement on the 
needs to: 
 

1. Create economically viable ways to remove SDU material from over 73 
million acres of national forests in the interior U.S. West in order to 
reduce wildland fire risks and re-establish healthy forests; and 

 
2. Develop new high-value uses for woody biomass as economic 

development strategies for forest-dependent economies. 
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With respect to #1 above, wildfires in overstocked and fire-suppressed forests have 
impacted ecologies and economies across the United States.  In addition to the 
obvious loss of trees, habitats, homes, and even human life, wildfires pour huge 
quantities of smoke into the air that spreads across the country and beyond.  The 
Forest Service reports that “dense plumes of smoke (from wildfires) can be 
transported over hundreds of kilometers across State and international boundaries.”  It 
also reports that “several communities in the United States have experienced 
particulate matter concentrations from wildfire smoke that exceeded EPA significant 
harm emergency action level of 600 ug/m3 defined as an ‘imminent and substantial 
endangerment of public health.” 
  
After fires are under control, the dramatic loss of flora leads to wide-spread soil 
erosion and contamination of waterways.  The Forest Service reports mean sediment 
yields from wildfires in the range of 1,640 to 2,729 tons/mi.2[ii] The Denver Post 
reported that “Floods that followed the 1996 Buffalo Creek fire sent 800,000 cubic 
yards of sediment into the Strontia Springs reservoir, enough to occupy 7 % of that 
reservoir's storage.”[iii] 
  
In an economic perspective relating to #2 above, healthy forests and healthy local 
forest-based communities are inextricably linked.iii  As forest conditions have 
declined and management policies changed, the central question faced by many 
communities throughout the western United States is: 
 

“How can we develop value-added forest products businesses that will help 
diversify our economies and use local forest resources in a manner that will 
help restore healthy and sustainable forests?” iv 

 
Considerable activity throughout the West is underway to 
improve the economics and to expand the uses of SDU 
resources.  As noted by the USFS Forest Products 
Laboratory, all efforts, including those technologies and 
concepts that are in the early stages of development, are 
essential to meeting the two primary needs listed above.v  
 
In addition to the two primary needs discussed above, 
numerous other drivers support developing SDU as a 
feedstock.  These include opportunities to reduce 
dependence on foreign petroleum supplies, diversifying the 
national energy portfolio, and developing distributed 
energy sources that provide greater energy security and flexibility. 
 
The U.S. Department of Energy, the U.S. Biomass Technical Advisory Committee, 
the U.S. Forest Service, and numerous academic institutions, non-profit 
organizations, government agencies, and private industry are working together with 
the goal of accelerating the development of bioenergy and biobased products 

Biobased feedstocks 
can be used to offset 
petroleum-based 
chemical feedstocks, 
and create economic 
growth in rural 
America. 
 
-- U.S. Biomass 
Technical Advisory 
Committee 2002 
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industries as a strategy for improving rural economies, the environment, and domestic 
energy supply.vi   
 
 

Bioenergy and Biofuels 
 
Bioenergy 
 
Bioenergy refers to heat, steam, and/or electricity generated through the combustion 
of biomass using one of a variety of technologies.  In the U.S., the majority (roughly 
64%) of electricity and heat produced from biomass is generated from forestry-related 
residues, followed by municipal solid waste (~24%), with remainder from agricultural 
residues and landfill gases.vii There are over 500 facilities in the U.S. generating 
electricity from woody biomass resources.viii  Dedicated energy crops—fast-growing 
grasses and trees grown specifically for energy production—are also expected to 
make a significant contribution to electricity production in the coming decades.ix  
 
The primary method for converting woody biomass into electricity and process heat 
or steam is combustion.  Technologies include direct combustion and co-firing.x 
 
Direct combustion involves burning biomass in a boiler, as in coal-fired systems, to 
produce heat and/or electricity. The majority of biomass power plants use a direct 
combustion system involving the co-generation of steam and electricity, also called 
Combined Heat and Power (CHP).  A variation of this technology uses a condensing 
system to generate electricity with no net steam production. Direct combustion also 
covers technologies used for heating homes and other small buildings with wood or 
pellet stoves. More detailed information on co-generation and CHP can be found in 
the companion report Pre-Feasibility Assessment: SDU Wood Feedstock for a 10 
MW Co-generation Facility at the Milltown Dam Site. 
 
Co-firing systems burn a mixture of biomass and coal.  Some boilers can burn a blend 
containing up to 15 % biomass. Co-firing biomass with coal reduces emissions and 
produces fewer of the chemicals that cause acid rain. Many existing coal plants could 
use a co-firing system with only a few modifications. Therefore, this system has a 
significant potential for growth in the near future. To make co-firing biomass more 
attractive to power companies, researchers are investigating improvements to the co-
firing process and better technologies for minimizing emissions.  
 
 
Biofuels 
 
Biofuels are gases, ethanol, or methanol manufactured from biomass resources using 
a one or more of a variety of thermal, chemical, and biological processes.  
 
Gasification technologies use thermal processes to produce biogas which can be 
burned (or co-fired) in a boiler to produce steam for electricity generation. Biogas can 
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also fuel gas turbines or combined-cycle generation systems. In a combined-cycle 
system, pressurized gas first turns a gas turbine to generate electricity. The waste gas 
from the gas turbine is burned to make steam for additional power production.   
 
Biorefineries use fermentation, a biological process, to produce ethanol and biodiesel, 
which are liquid fuels derived from biomass sources.  Ethanol is an alcohol, the same 
found in beer and wine, made by fermenting any biomass high in carbohydrates 
(starches, sugars, or celluloses) through a process similar to brewing beer. Ethanol is 
mostly used as a fuel additive to cut down a vehicle's carbon monoxide and other 
smog-causing emissions. But flexible-fuel vehicles, which run on mixtures of 
gasoline and up to 85% ethanol, are now available.   
 
Biodiesel is from a chemical process that combines alcohol (usually methanol) with 
vegetable oil, animal fat, or recycled cooking greases. It can be used as an additive to 
reduce vehicle emissions (typically 20%) or in its pure form as a renewable 
alternative fuel for diesel engines.  
 

 
SDU Use in Bioenergy and Biofuels 
 
With proper forest management, SDU material can be continually replenished and 
thus has the potential to provide a sustainable and dependable feedstock supplyxi . 
Under these conditions, SDU-based bioenergy and biofuels represent renewable 
sources of energy.  Unlike renewable energy derived from wind, solar, hydropower, 
and geothermal resources, using SDU as a source of energy has the potential to 
benefit the resource from which is was derived.  Removing and utilizing SDU 
provides flexibility in forest management, sequesters rather than generates net carbon, 
and reduces pollution and waste. xii 
 
Paralleling these potential benefits and opportunities, however, are formidable 
challenges.  Processing SDU into bioenergy or biofuels is more complex and 
currently more difficult than processing petroleum, coal, or other sources of biomass 
such as corn or stover. And even though the potential environmental benefits of using 
SDU rather than inorganic materials are great, a number of environmental issues must 
be addressed.   
 
Harvesting, hauling, and processing SDU requires a number of operations that pose 
risks to forest habitat and ecology, air and water quality, public health, and land use. 
Maximizing benefits and minimizing risks will require diligence at all stages, from 
harvest through product end use. Such diligence will add to project costs. xii 

 
Historically, the costs of harvesting, processing, and hauling timber harvest residuals 
or thinnings have limited the use of these materials as a primary feedstock for energy 
conversion facilities. Such materials are typically burned on site or left to decompose 
or burn naturally.  Recent regulatory and policy changes at the federal level, social 
pressures, and efforts to revitalize the wood products industry represent new drivers 
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that may combine to tip the cost/benefit balance in favor of using SDU as a feedstock 
for bioenergy and biofuels production.  For these reasons, numerous federal, state, 
academic, and private organizations and institutions have instituted programs to 
explore and develop woody biomass-based bioenergy and biofuels technologies.   
 
As described above, technologies for converting SDU into bioenergy and biofuels can 
be grouped into two main categories:  existing combustion-based processes and new 
thermal or biochemical-based processes.  Hydrogen fuel cells are not biomass 
conversion technologies, but are also discussed since they have the potential to 
provide a means of storing and using biomass energy. 
 
Combustion-based SDU Conversion Technologies 
About 25 million homes in the U.S. use wood for primary or supplementary heating.  
Overall, wood provides 10% of the total residential heating in this country xii.  In 
Montana, wood stoves and fireplaces are not as popular as they were in the 1980’s, 
but can be used to reduce heating costs. Some units even qualify for a Montana 
Alternative Energy tax credit of $500.  Pellet stoves have become less popular as 
pellet prices have increased significantly; the cost of using them is nearly the same as 
natural gas. However, these stoves are still a popular option for people in rural areas 
who can’t get gas and are heating with electricity. They can also be effective for 
heating selected areas of a home that are used most often, allowing the thermostat to 
be turned down for the rest of the house. xiii 
 
Currently, co-generation is the most commonly used large-scale wood combustion 
technology. The vast majority of these systems are found in processing industries, 
particularly the pulp and paper industry, where there is both a ready supply of 
feedstock and a large demand for steam and electricity.  Feedstock for these systems 
typically comes from mill residues and other woody by-products generated by the 
wood products industries. Such material is otherwise considered waste and thus is 
available for very low cost.  When the supply of these low-cost materials becomes 
limited, SDU materials can be chipped and hauled for use as feedstock.   
 
One alternative to burning SDU directly, is to first make the SDU material into wood 
pellets.  Wood pellets can be used in boilers like wood chips, but have several 
advantages over wood chips.  Pellets are smaller, easier to handle, more uniform, 
drier, and store more easily and in less space than wood chips.  These factors reduce 
handling costs, increase the efficiency, and decrease emissions from combustion 
facilities.   These benefits must be balanced with the greater cost of the pellets 
compared to chips.xiv 
 
Whole-tree chipping technologies represent another opportunity for converting SDU 
into biomass energy. Whole-tree chipping is a highly mechanized tree-harvesting 
system consisting of specialized machines for cutting and transporting the trees to a 
central location. The trees are then converted into small easily transported wood 
chips, each approximately one inch wide, three inches long, and one half inch thick. 
The wood chips are blown into truck-tractor vans by the chipping machine for 
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transport to a boiler or storage facility. Whole-tree chipping systems can yield the 
lowest harvest cost per ton of all forest harvesting systems, but require greater up-
front investment in specialized equipment. xv 
 
 
Thermal and Biochemical-Based SDU Conversion Processes 
Thermal and biochemical processes use emerging technologies to convert wood into 
other useable forms of energy and fuels.   
 
Facilities that use combinations of biological and chemical processed to extract and 
convert sugars from biomass into other useable products are often referred to as 
biorefineries.  The extracted sugars and other products generated from these processes 
can be used to produce ethanol and a variety of industrial chemicals.   
 
Ethanol production and use as a fuel is not new. When Henry Ford first designed his 
Model T automobile in 1908, he expected ethanol, made from renewable resources, to 
be the major fuel used. During the 1930s, more than 2,000 service stations in the 
Midwest sold ethanol made from corn.  Low petroleum prices eventually put an end 
to ethanol production in the 1940s. xvi  Interest in ethanol was revived with the 
passage of the Clean Air Act Amendments of 1990 which mandated the sale of 
oxygenated fuels in some areas of the country. E10 (a blend containing 10% ethanol) 
has been the most commonly distributed, but E85 and E95 blends have been 
successfully tested in government fleet vehicles, flexible-fuel passenger vehicles, and 
urban transit buses. Over the past several years, the number of E85 and flexible fuels 
vehicles available in the United States has increased dramatically. Ethanol producers 
in the U.S. currently produce around 1.5 billion gallons of ethanol each year, mostly 
derived from corn. As demand for ethanol increases, other biomass resources, 
including SDU, will be used to make ethanol. xvi 
 
Fermenting sugar to produce ethanol, in the form of beer and wine, is probably the 
oldest form of biotechnology developed by humankind. This process can also yield 
fuel-grade ethanol and byproducts that can be used to produce other fuels, chemicals, 
heat and/or electricity.  The main differences among the bioethanol technology 
options in development today are in the processes used to produce the fermentable 
sugars from biomass.  xvii 
 
There are currently three basic methods available for producing sugars from biomass:  
concentrated acid hydrolysis, dilute acid hydrolysis, and enzymatic hydrolysis.  All 3 
technologies are still in R&D phase of development.  The acid processes have been 
commercialized in the past, but are not currently cost effective. Recent improvements 
in these processes may improve the economics.  Companies in the U.S. are currently 
working with DOE and NREL to commercialize these technology by taking 
advantage of niche opportunities involving the use of biomass as a means of 
mitigating waste disposal or other environmental problems. xvii  Enzymatic hydrolysis 
is currently limited by the high costs of enzymes and pre-treatment of biomass.  Pre-
processing woody material  represents a greater challenge than required of other 
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biomass materials.  Much R&D in this area focuses on improving enzyme and pre-
treatment processes to reduce costs.  xvii 
 
Biorefineries can, theoretically, use any form of biomass as feedstock.  To date, 
emphasis has been placed on biomass materials that can yield the desired sugars most 
easily, such as corn.  Increasing emphasis has been placed on biomass materials, 
including SDU resources, that currently pose waste management or other 
environmental problems.   
 
Thermal processes are used to convert biomass in to synthesis gas via high-
temperature gasification. In the past, gasification has been used to produce heat or 
electricity.  However, after gasification, anaerobic digestion can be used to convert 
the gases into ethanol. Though gasification has been demonstrated at a large scale, 
economics cannot currently justify capital and operating costs. However, if 
gasification is coupled with the production of a higher value ethanol, the combination 
could be a viable alternative energy technology. xvi 
 
 
Hydrogen Fuel Cells 
Biomass conversion processes using 100% SDU as feedstock would generate 100% 
renewable energy.   Hydrogen fuel cells have the potential to provide a mechanism by 
which renewable energy can be stored and later used.   
 
A hydrogen fuel cell is a device that uses hydrogen to create electricity. Within a fuel 
cell, hydrogen is sent into one side of the cell and into a proton exchange membrane. 
The hydrogen proton travels through the membrane, while the electron enters an 
electrical circuit, creating a DC electrical current. On the other side of the membrane, 
the proton and electron are recombined and mixed with oxygen from air, forming 
pure water.xviii  
 
Paul Williamson, Dean of The University of Montana College of Technology, 
envisions a plan that would make hydrogen the state's key economic development 
focus. xix  His vision includes constructing “Montana’s Futures Park @ UM” which 
would be designed to incorporate future technologies and training that provides a 
highly qualified workforce for the hydrogen industry and other businesses throughout 
the state.xx A key part of Williamson's plan is now supported by the State as set forth 
in House Joint Resolution No. 26. The resolution outlines actions including educating 
the public about the benefits of a hydrogen economy, establishing a Montana 
Hydrogen Futures Project initiative, encouraging development of a Montana 
Hydrogen Futures Park campus at UM, and creating an educational system to prepare 
professionals for working with hydrogen technology. xix 
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Biobased Products 
 
The term “Biobased Product,” as defined by Farm Security and Rural Investment Act 
(FSRIA), means that a product has been determined by the U.S. Secretary of 
Agriculture to be a commercial or industrial product (other than food or feed) 
composed in whole, or in significant part, of biological products or renewable 
domestic agricultural materials (including plant, animal, and marine materials) or 
forestry materials.  Table 1 illustrates the primary categories of Biobased Products. 
 

Table 1: Primary Categories of Biobased Products 
 

  
The range of uses for SDU resources covers value-added uses (flooring, paneling, 
etc.), traditional uses (sawlogs, structural lumber, etc.), and residue uses (biomass 
energy, ethanol, pulp, composting, etc.). v  The focus of this section is on the potential 
industrial chemicals that can be made from SDU resources.  
 
A significant amount of research and investment is being made in finding 
opportunities to replace petroleum-based feedstocks in industrial development with 
value-added chemicals produced from biomass resources.xxi  The chemicals used to 
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produce many of the products above can be manufactured through several types of 
woody biomass thermal and biochemical conversion processes.  
 

 
SDU Use in Biobased Products 
 
Although the vast majority of industrial chemicals are manufactured from fossil fuels, 
woody biomass, including SDU resources, have the potential to become a major 
feedstock for the organic chemical industry.  At present, however, the overall 
economics of the chemical industry favor the use of fossil fuels as feedstocks.  An 
abundant renewable resource like SDU could become more cost competitive if a 
means is found to factor in other values such as forest fuel reduction, air quality 
improvements, local economic development, etc. xxii xxiii 
 
While the potential for converting SDU resources to value-added chemical products 
is considered strong in the long-term, it is considered commercially unviable at 
present.  This stems in large part due to the costs of removing the SDU material from 
forests, from the uncertainty of feedstock availability on public lands, and from the 
immaturity of conversion technologies. 
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OPPORTUNITIES AND CHALLENGES IN WESTERN 
MONTANA 
 

The following provides an overview opportunities and challenges related to SDU 
resources with the purpose of stimulating additional thought, dialogue, and action 
among stakeholders in western Montana. 
 
The primary opportunity lies in the fact that within the forested regions of western 
Montana there are hundreds of thousands of acres of forest land that could be 
harvested to generate SDU resources. This opportunity is emerging and dynamic, and 
subject to the changing federal policies that may support forest thinning and greater 
reliance on biomass resources for economic development.   
 
The feasibility issues common to all biomass projects 
are market conditions, feedstock availability, regulatory 
and political issues, and financial projections.  An 
initial evaluation of the feasibility of a biomass project 
relies on the preliminary information available within 
these four categories.   One example of a preliminary 
feasibility assessment of a biomass project that 
addresses these four categories can be found in the 
companions report: Pre-Feasibility Assessment: SDU 
Wood Feedstock for a 10 MW Co-generation Facility 
at the Milltown Dam Site. 

 
 
Market Conditions 

 
Key Question:  Are there markets for the products and do the long-term price 
projections support investment in the technology? 
 
Conducting a thorough market analysis is a fundamental requirement for any business 
investment.  Investments in emerging markets that require high-technology are 
challenging due to lack of historical data and the inherent uncertainties in market 
projections.  It follows that high-tech ventures often require greater risk tolerance 
than more traditional investments. 
 
With the exception of energy, markets for many of the SDU-based products are not 
mature and are thus are volatile, making market predictions difficult.  Deregulation 
has also led to volatile prices in both fuel and electricity markets. 
 
Many of the products that can be manufactured from SDU resources represent 
feedstocks for other industries.  Western Montana is limited in its industrial base and 

The challenge for the 
future is to use social 
and economic pressures 
to turn the equation 
around, and make 
biomass a resource, not 
a problem.  
 
– University of California 
Berkeley, College of 
Natural Resources 
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the logistics of moving products to market can be cost prohibitive.  Montana also 
generates more energy than is used in-state, thus there is limited local need for new 
electrical capacity.  Ethanol use, however, in the state and in the nation is rising. 
 
In the short-term, some of the more promising SDU resource market opportunities in 
Montana build on existing infrastructure and industrial capacity.  This would include 
investments in expanding co-generation capacity at existing facilities, co-firing at 
existing coal burning operations, and local institutional heating (i.e. fuels to schools). 
 
 

Feedstock  
 
Key Question:  Is there a long-term supply of woody biomass that is economically 
and environmentally viable? 
 
Feedstock Requirements 
The first step in determining project feasibility from a feedstock perspective is to 
determine the amount and characteristics of feedstock required.  The requirement may 
be based on hourly throughput, but feedstock requirements should be determined for 
both a one-year period and a 30- to 40-year period, reflecting the time between 
subsequent harvests in a given area.  In addition, a rule of thumb for financing 
biomass facilities is that feedstock availability must be 2 to 3 times the amount 
necessary for sustained operations.xxiv   
 
The annual and long-term feedstock required by the proposed facility will need to be 
converted to units used by the forestry industry.   Wet wood is heavier than dry wood, 
yet it is less valuable for production purposes due to its water content, so facilities 
buying wood for biomass energy and other processes typically pay on the basis of 
bone dry tons.  A Bone Dry Ton (BDT) is a unit of measurement used by the wood 
products industry to measure amounts of wood, in particular for the purpose of 
biomass energy. The moisture content of harvested wood can vary significantly based 
on a number of factors.  For the purposes of a preliminary assessment, it can be 
assumed that freshly harvested wood has a moisture content of approximately 50%.  
This means that two tons of freshly harvested wood (two green tons) would be 
equivalent to one bone dry ton (one BDT).    
 
Potential Sources of Feedstock 
Potential sources of woody biomass that could be used for feedstock include woody 
materials that are currently burned or landfilled, residues from the wood products 
industry, and materials removed from the forest.  However, for the purposes of this 
study, it is assumed that feedstock will come from SDU resources removed from local 
forests for the purposes of hazardous fire fuel reduction that could occur in the future 
under new federal forest management and energy policies.   
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Physical Availability of Feedstock 
The potential physical availability feedstock for a given project will depend on the 
number of acres of forest land potentially available for harvest and the woody 
biomass yields that might be expected from those forest lands. 
 
Potentially Harvestable Forest Lands 
For the purposes of this study, we have assumed that only those forest lands that have 
slopes less than 40%, that are categorized as non-reserved1, and that are already 
roaded (are not roadless) would be available for harvest.   
 
The number of acres of forest lands meeting the slope and non-reserved criteria can 
be estimated by querying the on-line USFS Forest Inventory Analysis (FIA) database 
retrieval systemxxv.  The acreages generated by such a query can be adjusted by 
assuming that 40% of the forest lands meeting the slope and non-reserve criteria are 
roadless xxvi (60% are already roaded).  The number of acres of forest in Montana 
meeting these harvest criteria are presented in Table 2. 
 
Potential Forest Yields 
The amount of woody biomass that might be available from a forest depends, in part, 
on the harvest or thinning goals.   
 
Traditional commercial logging techniques can yield SDU material from harvest 
residuals and from pre-commercial thinning operations. A survey of forest managers 
in the Flathead Valley indicated yields of 1.5 to 7.9 BDT/acre from harvest residuals, 
and 3.2 to 4.6 BDT from pre-commercial thinning operations.xxvii 
 
Non-commercial forest treatments have the potential to generate much higher 
amounts of SDU.  Carl Fiedler (University of Montana School of Forestry) and others 
have developed a forest treatment prescription that they believe would reduce fire 
potential and restore forest health.  This treatment, like many logging operations, 
would be conducted once every 30 to 35 years in drier forests and every 30 to 40 year 
in more moist forests.  Based on their prescription, forests in the west with 
high/moderate fires hazard would yield a total of 14.5 to 15.0 BDT/acre xxviii.   
 
It should be noted that very little information is available describing the condition of 
privately owned forests.  Thus it is not known whether or not the yield estimates used 
in this study would be appropriate for all local forests. 
 
 

                                                 
1 Reserved Timberland is timberland that has statutory or administrative restrictions prohibiting the harvest 

of trees.  Examples of Reserved Timberland land include lands within the National Wilderness Preservation 
System, Research Natural Areas, National Parks and Monuments, and State Parks.  In National Forests, 
reserved forest lands are referred to collectively as withdrawn forest land.  For the purposes of this study, 
forest lands categorized as Reserved Timberland were excluded from the acreage considered to be 
harvestable. 
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Potential Feedstock Availability 
The number of potentially available forest lands can be combined with forest yield 
values to estimate the amount of SDU material potentially available for primary 
feedstock for a proposed facility.  The results of this analysis for forests in Montana 
are presented in Table 2 below. 
 
Table 2.  Potential SDU Material Available for Feedstock in Montana 
 

Total Potential SDU Material Available1 

Owner Category 

Timberland 
Meeting 
Criteria2 
(acres) 

from 
Harvest 

Residuals 
@ 4.7 BDT/ac 

(BDT) 

from 
Pre-Commercial 

Thinning 
@ 3.9 BDT/ac 

(BDT) 

from Fire  
Reduction 
Treatment 

@ 14.5 
BDT/ac 
(BDT) 

National Forest 1,907,160 8,963,652 7,437,924 27,653,820 
Other Public 866,160 4,070,952 3,378,024 12,559,320 
Forest Industry 814,260 3,827,022 3,175,614 11,806,770 
Other Private 2,322,480 10,915,656 9,057,672 33,675,960 
All Owners 5,910,120 27,777,564 23,049,468 85,696,740 
         
Total Public 2,773,320 13,034,604 10,815,948 40,213,140 
Total Private 3,136,740 14,742,678 12,233,286 45,482,730 

 
1  If it is assumed that harvesting could occur once every 35 years, the total potential amounts of 

woody biomass available listed in Table 2 would need to satisfy the feedstock requirements of 
the proposed facility for a 35-year period.   

2  Criteria:  Non-reserved timberland with slopes <40% and already roaded (assumes 40% of 
timberland is currently roadless) 

 
The information presented in Table 2 indicates that there are almost 6 million acres of 
forest lands on Montana that could be harvested for SDU.  This total acreage could 
yield approximately 28 million BDT from harvest residuals, 23 million BDT from 
pre-commercial thinning, or 85 million BDT from Fiedler’s fire reduction treatment.   
 
If harvesting for feedstock were limited to National Forest lands meeting the harvest 
criteria, there would be nearly 2 million acres available that could yield 
approximately 9 million BDT from harvest residuals, 7 million BDT from pre-
commercial thinning, or 28 million BDT from fire reduction treatment.  One 
limitation to this potential source is that the federal government currently does not 
enter long-term contracts for harvesting on National Forest lands, which is usually 
required for financing. 
 
Private lands make up over 50% of the forest lands meeting the harvest criteria; 
however, it is unknown whether or not these lands are in a condition suitable to meet 
yield rates described above. 
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Environmental and Political Issues Related to Feedstock 
Obtaining SDU for feedstock would require logging or clearing operations on 
thousands of acres of forest land within an economic haul distance of a proposed 
facility.  Regardless of perceived benefits, the potential environmental impacts of 
such activities will attract the concern of environmental organizations, and they may 
choose to take political actions to restrict such activities.  The political actions that 
may result from real and perceived environmental impacts of forest thinning represent 
a risk to feedstock reliability and feasibility. 
 
Delivery of SDU feedstock would also increase truck traffic in the region, both in and 
near the forest and near the proposed facility. For the purposes of a preliminary 
assessment it can assumed that deliveries of woody biomass will be limited to about 
200 days per year because various weather conditions limit the time when woody 
biomass can be harvested and hauled xxix. The number of daily truckloads required to 
deliver SDU feedstock can be estimated by dividing the annual feedstock requirement 
by 200 (the number of delivery days per year), and dividing that daily volume by 13 
BDT, which is the approximately load capacity of one truck (at about 50% moisture 
content) xxx.  Hourly truck traffic can be estimated by dividing the daily rate by 12 
(the assumed delivery hours per day). 
 
For example, if a biomass facility requires 100,000 BDT per year of woody feedstock 
per year and deliveries were made 200 days per year, the plant would need feedstock 
delivered at an average rate of 500 BDT/day. Assuming each truck can hold 13 BDT, 
then the facility would need delivery of 38 to 39 truckloads of woody biomass per 
day.  If deliveries were accepted 12 hours a day, then trucks would be coming and 
going from the facility at a rate of around three trucks per hour or one truck every 
twenty minutes.   
 
Like the thinning activities, the additional truck traffic created by a biomass facility 
may be opposed by local organizations which may choose to take political action to 
restrict such activities.  The political activities that may result from real and perceived 
impacts of increased truck traffic represent a risk to feedstock feasibility. 
 
In addition to shortening the delivery year, the fact that deliveries cannot be made 
year-round means that the facility will need storage space for up to 100 days worth of 
feedstock.  This will increase the area needed for the proposed facility, thus increase 
the impact that the facility has on local land use. The level of local impact created by 
the storage area may also be opposed by local organizations which may choose to 
take political action to restrict such land use.  The political activities that may result 
from real and perceived impacts of the storage area represent a risk to feedstock 
feasibility. 
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Regulatory  
 
Key Question: Is it probable that the proposed facility can be permitted at the 
proposed site and that the environmental impacts can be mitigated to the 
satisfaction of the regulatory agencies, citizens, communities, and other 
stakeholders? 
 
The feasibility of a proposed project will depend on resolution of all regulatory and 
permitting issues.  In order to be feasible, the proposed facility must be able to 
mitigate environmental impacts to the satisfaction of the regulatory agencies, citizens, 
communities, and other stakeholders. 
 
Investigating the full range of regulations that would need to be addressed when 
developing a facility is beyond the scope of a pre-feasibility level study.  However, 
permitting and other environmental issues have the potential to create significant 
challenges to project feasibility and such issues should be identified early in project 
development.  A few such issues are described in this section. 
 
Air Quality 
Wildfires in overstocked and fire-suppressed forests pour huge quantities of smoke 
into the air that spreads across the country and beyond.  The U.S. Forest Service 
(USFS) reports that “dense plumes of smoke (from wildfires) can be transported over 
hundreds of kilometers across State and international boundaries.”  It also reports that 
“several communities in the United States have experienced particulate matter 
concentrations from wildfire smoke that exceeded EPA’s significant harm emergency 
action level of 600 ug/m3, defined as an ‘imminent and substantial endangerment of 
public health’” (EPA 1992b). xxxi  Prescribed burning and burning of slash piles result 
in localized, but more frequent, generation of air pollution. The Forest Service reports 
that "On a national basis, PM10 emissions from prescribed burns in 1989 were 
estimated to be over 600,000 tons.  Seven states (including Montana) were estimated 
to have annual emissions over 10,000 tons of PM10 from prescribed forest and 
rangeland burning (EPA 1992a; Peterson and Ward 1990)."xxxii 
 
One driver in the development of woody biomass industries in Montana is finding a 
beneficial use for SDU to help reduce the amount of air pollution caused by wildfires, 
prescribed burns, and burning of slash piles.  Though modern biomass facilities can 
be designed to utilize wood very cleanly, any proposed facility would be closely 
scrutinized for potential pollution discharge. 
 
A proposed facility located within an airshed that is a federal non-attainment area for 
particulate matter, carbon monoxide, or other contaminants will face permitting 
difficulties and additional expensesxxxiii.  Permitting such a facility would likely fall 
under the jurisdiction of the Montana DEQ and would require an EA (Environmental 
Assessment) which could take years to complete. xxxiii 
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In addition to local air quality issues, Regional Haze Laws are coming into effect 
soon -- in 2003 in Wyoming and 2008 in Montana.  It is as yet unclear what these 
laws will mean for Montana.  It is likely that these laws would prohibit slash burning, 
which could be beneficial for feedstock availability, but hauling and burning SDU at 
a biomass plant may or may not be viewed as a positive trade-off. xxxiii   
 
Land Use  
Any proposed biomass-based facility will be an industrial land use with outdoor 
feedstock storage and associated materials handling as well as significant truck 
traffic.  Facility siting will need to address local zoning, land-use planning efforts, 
and areas of environmental concern.  
 
Water 
Many biomass-based industries require fresh water for processing and generate 
wastewater.  Obtaining a new water right requires proving that water is both 
physically and legally available from the proposed source.  Though water may be 
physically available, legal availability may pose a significant challenge.  In many 
areas west of the continental divide it will be difficult to obtain a new water right.  At 
this time the entire Clark Fork River basin above Milltown Dam is closed to new 
surface water use appropriations.  Facilities generating wastewater may need to 
provide some level of treatment and will need to meet regulatory requirements for 
discharge. 

 
 
Financial  

 
Key Question:  Is the proposed project economically viable with a potential Return 
on Investment (ROI) that will attract a qualified developer as well as equity and 
debt financing? 
 
The financial assessment of a project combines information gathered in the market, 
feedstock, and regulatory assessments to assign risk and probable return on 
investment.   
 
Costs for an SDU biomass project include project development, feedstock, and O&M.  
Project development includes acquiring capital for start-up costs for such items as 
feasibility, planning, permitting, engineering, site development and construction, 
equipment purchase, and professional service fees.  The cost of feedstock includes 
harvesting, on-site processing (chipping and loading), hauling, and at-facility 
processing and management of SDU material, as well as the costs of acquiring and 
pre-processing any other feedstocks required for the technology.  O&M costs include 
such items as salaries, wages, supplies, insurance, utilities, and professional fees.  
 
A preliminary assessment would assemble historical data on similar ventures in order 
to estimate probable capital requirements and production costs.  This information can 
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be used to model different cost, price, and revenue scenarios. The results of such 
modeling efforts can then be used to gauge project viability and to determine if the 
project warrants further investigation.  One local example of this type of preliminary 
assessment is presented in the companion report Pre-Feasibility Assessment: SDU 
Wood Feedstock for a 10 MW Co-generation Facility at the Milltown Dam Site. 
 
In Montana there is considerable interest in developing or expanding SDU-based 
industries.  Economic development agencies throughout western Montana are 
working constantly to identify opportunities, form partnerships, and create the 
conditions necessary that would facilitate investment in SDU-based ventures.  The 
federal government, including DOE, USDA, and DOI, have expressed commitment to 
support SDU removal and use as feedstock for energy, fuels, heat, and industrial 
chemicals.  This interest results in potential opportunities for project developers, 
particularly in early stage project development, to access start-up funding and to 
streamline regulatory compliance and stakeholder support. 
 
Perhaps the biggest challenge to project development revolves around capital 
acquisition, especially for large-scale and/or high tech projects.  Since Montana is 
primarily a rural state, the investment expertise and commercial banking 
infrastructure is limited in underwriting non-traditional and emerging technology 
ventures.  Furthermore, there is limited access to venture capital for the higher risk 
equity financing required for capital-intensive and high-tech ventures.  For these 
reasons, finding qualified project developers with the ability to attract the necessary 
capital may present a significant challenge in rural areas. 
 
Predicting the costs of SDU material as feedstock represents another challenge.  Both 
access to and costs of SDU material will be dependent on resolution of federal 
policies and practices regarding forest management, domestic energy supplies, and 
renewable energy.  Such federal policies indicate potential subsidies for harvesting, 
processing, hauling, and/or utilizing SDU for such conversion to economic products.  
Whether or not these subsidies come to fruition dramatically affects feedstock costs.  
Lesson learned from existing biomass co-generation facilities indicate that reliance on 
incentives and subsidies add substantial risk. xxxiv 
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KEY FINDINGS  
 
The drivers behind this study and an array of economic and ecological indicators 
highlight the increasing challenges faced in forest management and forest-based 
industries and communities.  
 
Our key findings suggest that multiple economic interests in western Montana would 
benefit in the short-term from identifying opportunities for expanded use of proven 
and market-accepted technologies such as co-generation, co-firing, and institutional 
heating.  However, to paraphrase Albert Einstein’s famous and wise observation2, 
Montanans can’t resolve current dilemmas by simply using the same type of thinking 
that we have relied on to date.  Long-term benefits can only be achieved by steadily 
integrating new technologies, practices, strategies, and business models that are being 
developed nationally and internationally to reinvigorate forest-based economies.   
 
Creating real and long-term solutions requires new levels of leadership, innovation, 
coordination, cooperation, and business thinking.  To make such shifts, the study 
identified the following as activities necessary to optimize SDU biomass utilization as 
an integral part of the future of forest management and forest-based economies in 
western Montana:  

 
• Identify and evaluate co-generation and co-firing opportunities at existing 

facilities 
• Position for public research and development grant dollars in biomass 

technology development 
• Position for private investment dollars in biomass technology development 
• Participate actively in national biomass networks and R&D 
• Develop greater tools for effectively and efficiently analyzing opportunities 

related to emerging biomass technologies and practices 
• Conduct on-going strategic planning and business development activities 

directly related to SDU biomass opportunities 
• Support biomass development efforts of forward-thinking political leaders  
• Monitor long-term trends in biomass-based economic development and their 

implications for Montana’s economy 
• Leverage present investments in biomass-based industries with new 

technology demonstrations and trials 
• Explore restoration-based development options  
• Recognize and optimize the multiple services aspects of mature, healthy 

forests 
 

                                                 
2 “No problem can be solved from the same level of thinking that created it.” (Albert Einstein) 
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A number of individuals, organizations, and agencies are already working on various 
facets of these needs.  It will be crucial to find mechanisms and resources for 
facilitating this on-going work, for creating the necessary networks for building 
greater financial and intellectual capital, and ultimately for translating these emerging 
concepts into profitable economic realities.    
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GUIDE TO CONDUCTING A PRE-FEASIBILITY 
ASSESSMENT FOR SDU WOOD PROJECTS IN   WESTERN 
MONTANA 
 
Many communities across Montana are striving to find economic uses for Small Diameter 
Underutilized (SDU) wood resources.  New technologies and business models are emerging 
and many stakeholders are interested in exploring potential opportunities.  A systematic tool 
is needed to relatively quickly and efficiently evaluate specific ideas and proposals. 
 
One such tool is a Pre-Feasibility Assessment, which is an early-stage and limited analysis 
of the probable risks and returns of an investment proposal.  Focused on gathering 
preliminary information, it helps decision-makers determine if there is a basis for investing 
additional capital and time in the project proposal.   
 
The following guide is designed to help businesses and/or other stakeholders conduct a pre-
feasibility assessment of a proposed SDU wood-based project.  Completing this process will 
require expertise in selected topics.  It is advisable for an entrepreneur to seek the advice of 
appropriate experts where needed.  Resources for this expertise are suggested within each 
step. 

 

GETTING STARTED 
 
There are five areas that must be evaluated in a pre-feasibility assessment of a 
proposed SDU wood project.  The areas are:  

1. Status of Technology 
2. Market Outlook 
3. SDU Wood Feedstock Viability 
4. Regulatory and Political Issues 
5. Preliminary Financial Projections 

 
The approach involves asking key questions, gathering information, and evaluating 
the relative challenge or opportunity of each of these areas in a step-wise, incremental 
fashion.  At the end of each step, the assessment either continues or stops depending 
on the results of the evaluation.  This approach to the pre-feasibility assessment is 
illustrated in the flow chart below. 
 
It is important that the person or group conducting the assessment be as objective as 
possible.  Take the attitude of an outside investor who would ask the question “Given 
the available information, do the risks and probable returns on investment represent 
an attractive investment opportunity for me compared to other opportunities that are 
available?”  Seek to identify at a very early stage any “deal killers”, “unknowables”, 
Or extremely complicated issues that may present significant obstacles or high levels 
of risk. 
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Step 1 
Evaluate Status of Technology 

Step 2 
Evaluate Market Outlook 

Step 3 
Evaluate SDU Wood Feedstock Viability 

Step 4 
Evaluate Political and Regulatory Issues 

Step 5 
Develop Preliminary Financial  Projections 

STOP 
or  

revise 

STOP 
or  

revise Step 6 
Put it all together 

Further 
investment  
warranted 

STOP 
or  

revise 

Technology Status  
Promising       Challenged 

 

Market Outlook 
Promising     Challenged 

 

Feedstock Viability 
Promising    Challenged 

 

STOP 
or  

revise 

STOP 
or  

revise 

Political and Regulatory Issues  
Manageable         Significant 

 

STOP 
or  

revise 

Financial Projections  
Promising   Challenged 

 

Project Outlook  
Promising   Challenged 
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STEP 1:  EVALUATE STATUS OF TECHNOLOGY 
 
Some project proposals may rely on an emerging technology for either harvesting or 
utilizing SDU for product manufacturing.  It is important at this stage to fully 
understand the status and specifications of the technology.  If the technology for the 
project proposal is “mature,” meaning it is proven and a reliable industry standard, 
then this step can be skipped.  If the technology is considered new or “emerging,” 
then is important to answer the following key questions: 
 
Key Questions: 
• Has the proposed technology been proven economically viable in a commercial 

sector? 
• Does performance data exist that suggest predictability and reliability? 
• What are the opinions of industry experts on the status of the technology? 
 
Preliminary Information 
 
The USDA Forest Products Lab is conducting research and monitoring on a number 
of SDU-related technologies and may provide assistance in gathering needed 
information:  http://www.fpl.fs.fed.us/tmu/small_diameter.htm 

 
Evaluation: 
 
Based on the information gathered and the best judgment available, rank the status of 
the technology on the following gauge: 
 

Step 2 
Evaluate Market Outlook 

Technology Status  
Promising  Challenged 
 

STOP 
or  

revise 
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STEP 2: EVALUATE MARKET OUTLOOK 
 
 
A common error in business, especially in start-up businesses, is to create a product 
based on only a vague understanding of the true market potential. A well-conceived 
business venture, on the other hand, is based on a thorough understanding of on-going 
opportunities and changes in the market.   
 
At this pre-feasibility assessment stage, however, the goal is to relatively quickly and 
efficiently identify the major opportunities and challenges that the proposed product 
will likely face in entering and surviving in the marketplace.   
 
Key Questions: 
• Who are the target customers for the proposed product? Where are they, and how 

many are there of them? 
• How many units of the product could the project realistically sell annually to the 

target customers? 
• What is the price range of the product in the market place?   
• Is the market growing, flat, or declining?  What are the long-term projections for the 

market? 
 
Preliminary Information: 
 
Hopefully, the answers to these questions are, at least in part, the basis for the initial 
product concept.  If not, it will be important to gather this information at this stage not 
only to determine if there is an actual market opportunity but also the information will 
be used through out the pre-feasibility process.  For example, in the Step 5 
Preliminary Financial Projections the likely costs of production will need to be 
compared with the product’s competitive pricing in the marketplace. 

If you need assistance with some of the specifics of gathering market information, the 
Small Business Administration offers guidelines for market research including a step-
by-step process for in-depth market analysis: 

http://www.sba.gov/starting_business/marketing/research.html 

Additionally, the USDA Forest Products Lab offers resources that may be helpful in 
finding needed information: 

http://www.fs.fed.us/fmsc/sdu/markets/index.php 

Also, contact your local economic development office and request assistance if you 
need help in tracking down or choosing the relevant information. 
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Evaluation: 

Once the information is gathered, it is possible to begin to assemble a “market 
outlook” of the proposed product’s potential for success in the marketplace.  Using 
the best judgment answers to the key questions and the information gathered, rank the 
preliminary market potential of the product on the gauge below: 

 

 

 

 

 

Now it is time to determine if further exploration within the context of the pre-
feasibility assessment is justified.  If there is consensus that further exploration is 
warranted, then move on to the next section SDU Wood Feedstock Viability.  

 If insufficient market information exists or the market dynamics are not compelling, 
then there may be reason to stop the assessment at this point or reconfigure the 
envisioned product to improve the market prospects. 

 

Step 3 
Evaluate SDU Wood Feedstock Viability 

Market Outlook 
Promising  Challenged 
 

STOP 
or  

revise 
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STEP 3:  EVALUATE SDU WOOD FEEDSTOCK VIABILITY 
 
Evaluating SDU wood feedstock for the proposed project requires estimating short-
term and long-term feedstock requirements and comparing those requirements to 
potential feedstock availability.   
 
Key Question: 

• Is there a long-term supply of SDU wood resource that is economically 
and environmentally viable? 

 
Preliminary Information: 

 
 SDU Wood Feedstock Requirements 

The required quantities of SDU wood feedstock should be estimated for monthly, 
seasonal, and/or annual operations.  If the proposed project is still conceptual in 
nature, quantities can be estimated by researching the feedstock requirements of 
similar existing facilities.   
 
The short-term feedstock requirements should be extrapolated to determine the 
feedstock requirements for the time period representing one forest harvest cycle.  For 
example, if local forests can be harvested once every 35 years, then the annual 
feedstock requirement should be multiplied times 35.  This is the amount of feedstock 
that must be available from forests within the desired haul distance. 
 
Institutions providing financing for the project will want to reduce risk by knowing 
that more than enough feedstock is available.  One rule of thumb for private financing 
is that feedstock availability must be 2 to 3 times the amount necessary for sustained 
operations.  
 

 Physical Availability of Feedstock 
The potential physical availability of SDU wood feedstock depends on the number of 
acres of forest lands potentially available for harvest and the SDU wood yields that 
might be expected from those forest lands. 
 
Potentially Harvestable Forest Lands 
It is very difficult to accurately estimate the acreage of potentially harvestable forest 
lands within a given region.  Such an estimate is limited by data limitations, private 
property rights, natural circumstances, and unknowables about the future.  
 
If other estimates, restrictions, or target harvest areas are not available, the potentially 
harvestable forest lands can be estimated by assuming the following: 
• the forests must be within 60 miles of the proposed project site 
• the forests must have slopes less than 40% 
• the forest service must be categorized as non-reserved by the USFS 
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• the forests must be already roaded (must not be roadless)  
 
The number of acres of forest lands meeting the distance, slope, and non-reserved 
criteria can estimated using the on-line USFS Forest Inventory Analysis (FIA) 
database retrieval system.  The database and instructions for using it can be found at 
the Forest Inventory and Analysis Mapmaker website 
http://ncrs2.fs.fed.us/4801/fiadb/index.htm.  The resulting table should be imported 
into a spreadsheet where the acreages must be further reduced by 40% (multiplied by 
0.60) to eliminate the estimated acreages that are roadless. The resulting numbers will 
be a rough estimate of the potentially harvestable forests meeting the assumptions 
listed above. 
   
Potential Forest Yields 
The amount of SDU wood that might be available from the potentially harvestable 
forests depends, in part, on the harvest or thinning goals.  If not other values are 
available, the following yield estimates are a reasonable yield estimates for Western 
Montana: 
 

 
Harvest or Thinning Goal 

SDU Wood Yield 
(BDT/acre) 

commercial harvest residual 1.5  to  7.9 
pre-commercial thinning 3.2  to  4.6 
forest restoration 14.5  to  15.0 

 
It should be noted that very little information is available describing the condition of 
privately owned forests.  Thus it is not known whether or not these yield estimates 
would be appropriate for private forests. 
 
In western Montana, harvesting could be conducted once every 30 to 35 years in drier 
forests and every 30 to 40 year in more moist forests.   
 
Potential Feedstock Availability 
To determine the potential SDU wood feedstock, multiply the potentially harvestable 
forest acreage by your chosen per-acre yield estimates.  One further limitation that 
must be considered is that the federal government currently does not enter long-term 
contracts for harvesting on National Forest lands, which is usually required for 
financing. 
 
An example table of results developed for a biomass co-gen facility proposed for 
Milltown, Montana is presented below.  
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Potential SDU Woody Biomass Available for Feedstock within a 60-mile radius 
of the Milltown Dam Site 
 

Total Potential Woody Biomass Available 

Owner Category 

Forest 
Land 

Meeting 
Criteria 
(1,000 
acres) 

from 
Harvest 

Residuals 
@ 4.7 BDT/ac 
(1,000 BDT) 

from 
Pre-Commercial 

Thinning 
@ 3.9 BDT/ac 
(1,000 BDT) 

from Fire  
Reduction 
Treatment 

@ 14.5 
BDT/ac 

(1,000 BDT) 
National Forest 188 882 732 2,721 
BLM 71 333 277 1,028 
Tribal Trust 108 510 423 1,573 
State 109 511 424 1,576 
Forest Industry 308 1,447 1,200 4,463 
Farmer / Rancher 149 701 582 2,163 
Private Corporation 16 77 64 237 
Private Individual 76 357 296 1,101 
All Owners 1,029 4,835 4,012 14,917 

 
 

Evaluation: 

Once preliminary information is gathered, you need to judge whether or not a long-
term supply of SDU wood resource exists that is economically and environmentally 
viable.  Your answer needs to address whether or not there are any obvious “deal 
killers” or major obstacles. 

Use the gauge below to develop a preliminary rank of the feedstock resource 
viability.  If there is consensus at this point that further exploration is warranted, then 
move on to the next section, Regulatory and Political Issues.  If insufficient 
feedstock information exists or if feedstock viability is considered to be challenged, 
then there may be reason to stop the assessment at this point or revise the envisioned 
project to improve its prospects. 

 

 

Step 4 
Evaluate Political and Regulatory Issues 

STOP 
or  

revise 

Feedstock Viability 
Promising  Challenged 
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STEP 4:    EVALUATE REGULATORY AND POLITICAL ISSUES 
 
The feasibility of the proposed project will depend on resolution of all regulatory and 
permitting issues as well as adequately addressing all political issues.  At this stage it 
is important to identify any regulations and issues that have the potential to create 
significant barriers to project development.   
 
Key Questions: 

• Is it probable that the proposed project can be permitted at the proposed 
project site? 

• Is it probably that the proposed project’s environmental impacts can be 
mitigated to the satisfaction of the regulatory agencies, citizens, communities, 
and other stakeholders? 

 
 

Preliminary Information: 
 
Investigating the full range of regulations that would need to be addressed when 
developing the proposed project is beyond the scope of a pre-feasibility assessment.  
Some of the regulations and issues that should be considered include: 

• Environmental and Political Issues Related to Feedstock 
o Harvesting 
o Storage of SDU wood feedstock on site 
o Volume of truck traffic delivering SDU wood to site 

• Air Quality 
o Smoke-stack output 
o Federal Non-attainment zones 
o Regional haze laws 

• Land Use 
• Water Use 
• Wastewater Management 
• Solid Waste Management 

 
 

Evaluation: 
 
Once the information is gathered, the relative significance of these issues must be 
evaluated by using the best collective judgment available to answer to the key 
questions.  It is important to keep in mind that perception can be as important as 
reality.  Even if technology is available to ensure that a proposed project can meet all 
regulations, political opposition can increase the amount of time and money required 
for project development, and thus can represent a significant risk factor.   
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The results of the preliminary evaluation can be located on the gauge below: 

 

 

 

 

 

Now it is time to determine if further exploration within the context of the pre-
feasibility assessment is justified.  If there is consensus that further exploration is 
warranted, then move on to the next section Preliminary Financial Projections.  If 
insufficient regulatory and/or political information exists or if these issues appear to 
represent a significant uncertainty or barrier, then there may be reason to stop the 
assessment at this point or revise the envisioned project to improve its prospects. 

Step 5 
Develop Preliminary Financial  Projections 

Political and Regulatory Issues  
Manageable  Significant 

 

STOP 
or  

revise 
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STEP 5:  PRELIMINARY FINANCIAL PROJECTIONS 
 
If the information gathered in the previous steps suggests that the project has 
potential, then it is time to make preliminary financial projections.  The primary goal 
in this step is to assemble reasonable figures that will allow you to answer the 
following key question.   
 
Key Question: 

• Is the proposed project likely to be economically viable with a potential 
Return on Investment (ROI) that can secure the necessary equity and debt 
financing? 

 
Preliminary Information: 

 
Typically, the figures can only be rough estimates based on a set of assumptions 
drawn from the information gathered in the previous steps.  The figures required to 
complete the financial projections include: 
 
Start-up costs/capital requirements 
This is the initial investment required to get your business started.  This amount, 
which includes both investment capital and initial working capital, will likely require 
financing.  Cost categories typically include: 
 

• Product design and engineering 
• Equipment and machinery 
• Professional fee for market research and business planning  
• Furniture and fixtures 
• Legal and professional 
• Licensing and permits 
• Feedstock 
• Pre-opening promotion 
• Preparation of business site including utility advances 
• Vehicles 
• Travel 
• Working capital to cover operating expenses and reserves until positive cash 

flow is achieved 
 

 In order to gain a rough estimate of the total of these cost categories, it may be useful 
to contact an industry representative who can give an educated estimate.  Once you 
have a figure that seems reasonable, then put it in the  
space marked “Investment Requirements” in the table below in the Evaluation 
section.    
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As an example, let’s assume that after information gathering you discover that the 
initial start up costs and investment requirement is approximately $800,000, then you 
would enter it in the table as follows: 
 

Investment  
Requirements 

$ 800,000 Cost 
Component cost / year  cost / unit 
Feedstock   

Operations   

Capital   

  Total   
 
 
Feedstock Costs 
Feedstock costs include harvesting, hauling, and preparing the SDU.  The amount 
required and cost of the feedstock is driven by the production and  revenue goals, 
feedstock availability, and market opportunities identified in Step 2 and 3 of the pre-
feasibility assessment. 
 
For example, a project’s production and revenue assumptions call for manufacturing 
18,000 units of a roundwood product per year.  To produce this much the facility will 
need approximately 10,000 tons of SDU material delivered annually.  Conversations 
with experienced hauling contractors suggest that the haul costs for the SDU material 
will be $15 per green ton.  You now have the information need to estimate your 
annual feedstock costs as well as the feedstock costs per unit. 
 

Example:  
Annual feedstock costs ($150,000) = Annual feedstock requirement in green tons 
(10,000) x Price per ton ($15)  
 
Unit Feedstock Cost ($8.30) = Annual feedstock cost ($150,000) / Annual 
production target (18,000 units)  

 
These figures can then be entered in the appropriate spaces as shown below. 
 

Investment  
Requirements 

$ 800,000 Cost 
Component cost / year  cost / unit 
Feedstock $150,000 $8.30 

Operations   

Capital   

  Total   
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Operations Costs 
Next is estimating the operations costs.  These costs are divided into fixed and 
variable operations costs.  Fixed costs typically include: 

• Rent and Lease payments 
• Insurance 
• Office supplies 
• Owner draws 

 
Variable costs typically include: 

• Feedstock 
• Building and Equipment maintenance 
• Operating inventories 
• Wages 
• Advertising 
• Auto and travel 
• Taxes 
• Utilities 
• Other supplies and purchases 
• Professional fees 
• Other expenses and services 

 
As with estimating initial investment requirements, it may be useful to contact an 
industry representative who can give an educated estimate.   
 
Continuing the example above, assume that the total of variable and fixed annual 
operations costs is approximately $182,000.  The Operations Unit Cost would be 
$182,000 divided by 18,000 (annual unit target) which equals $10.11.   

 
These figures can then be entered in the appropriate spaces as shown below. 

 
Investment  

Requirements 
$ 800,000 Cost 

Component cost / year  cost / unit 
Feedstock $150,000 $8.30 

Operations $182,000 $10.11 

Capital   

  Total   

 
Capital Costs 
Next is estimating the project’s capital costs, which are the returns that must be 
earned on the proposed investment to cover financial obligations to lenders and 
provide and acceptable return to the equity investors.  Assumptions will need to be 
made regarding what percentage of the project can likely be debt-financed by lenders 
and what percentage will require equity financing.   
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For example, assume that the $800,000 investment requirement can be debt-financed 
for 70% and equity financed for 30%.   
 
 Debt Financing of 70%   =  $560,000 

Equity Financing of 30% = $240,000 
Total        =  $800,000 
 

For debt financing, assume a 20 yr. loan rate at 7%.  The monthly and annual 
principal + interest payments can be calculated by using an amortization schedule 
(see your local economic development organization for assistance if necessary).  In 
this example, the annual principal + interest payments total $52,860 for financing 
$560,000 over a 20 year period. 
 
For the equity portion, assume that investors will require a Return on Investment 
(ROI) of 15% (which equates to 25% pre-tax return with the assumed 40% combined 
Federal and Montana income tax).  The annual costs of the equity can be calculated as 
$240,000 x 25% = $60,000. 
 
The annual capital costs are therefore $52,860 + $60,000 = $112,860.  The unit 
capital costs are $112,860 / 18,000 (annual unit target) = $6.27. 

 
These figures can then be entered in the appropriate spaces as shown below. 

 
Investment  

Requirements 
$ 800,000 Cost 

Component cost / year  cost / unit 
Feedstock $150,000 $8.30 

Operations $182,000 $10.11 

Capital $112,860 $6.27 

  Total   

 
Next, the columns can be totaled to complete the financial projections. 
 

Investment  
Requirements 

$ 800,000 Cost 
Component cost / year  cost / unit 
Feedstock $150,000 $8.30 

Operations $182,000 $10.11 

Capital $112,860 $6.27 

  Total $444,860 $24.68 
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Evaluation: 

 
At this point is possible to evaluate the financial projections to answer the key 
question.  The main considerations are: 
• Can the project and product as envisioned generate annual revenues equal to or 

greater than the total costs per year? 
• Can the product be effectively sold at a price equal to or greater than the total 

costs per unit? 
 
Referring to the previous example case, the project would need to generate $444,860 
in net revenue by selling 18,000 units at $24.68 per unit.  Given the market conditions 
identified in Step 1, the company will need to make an evaluation on the likelihood of 
reaching this goal.  Will lenders and investors likely agree with these projections? 
 
Now using the figures from your project proposal, rank the financial projections on 
the gauge below: 
 

 

STOP 
or  

revise Step 6 
Put it all together 

Financial Projections  
Promising  Challenged 
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STEP 6:  PUTTING IT ALL TOGETHER 
 
Recall that the purpose of the pre-feasibility assessment is to conduct an early-stage 
and limited analysis of the probable risks and returns of an investment proposal to 
help decision-makers determine if there is a basis for investing additional capital and 
time in the project proposal.   
 
If you’ve made it to this point in the pre-feasibility, presumably each of the five areas 
evaluated appear to be at least marginally promising.  Now it is time look at the 
gauges you developed for all of the 5 areas together: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Preliminary Financial Projections 
Promising             Challenged 

Political and Regulatory Issues  
Manageable              Significant 

Feedstock Resource Viability 
Promising             Challenged 

Market Outlook 
Promising     Challenged 

Technology Status  
Promising    Challenged 

Project Outlook 
Promising                 Challenged 

Further 
investment  
warranted 

STOP  
or  

revise 
project  
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If there is consensus that further investment in the project proposal is warranted, you 
now have a foundation of information to continue.  Show the findings to a number of 
trusted advisors to help identify any “blindspots,” undetected risks, or complications.  
If advisors are available from the fields of engineering, finance, marketing, 
management, and policy/regulations they can potentially refine and strengthen the 
assessment and help move the project to the next level. 
 
If it is difficult to make a decision on the project outlook, revisit the early stage 
assumptions and investigate options for reconfiguring the project.  Talk to advisors to 
seek advice on the adjustments that could be made so that it could have a better 
outlook. 
 
If it is clear at this final point that the project is not likely to succeed, even if 
reconfigured, rest assured that you have likely saved precious time and resources that 
may have been spent on a proposal with only marginal prospects. 
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RESOURCE COMPENDIUM 
 

MONTANA 
 
Montana Biomass Energy Program 
As the central source of information on biomass in Montana, the program provides 
technical assistance, information development, and information to local business, 
government, and industry that match innovative energy technologies to local energy 
needs, focusing on solutions. 
http://www.deq.state.mt.us/bioenergy/ 
 
WESTERN REGION 
 
Pacific Regional Biomass Program 
One of five Regional Biomass Energy Programs established and funded by the U.S. 
Department of Energy. The program promotes the use of biomass for energy 
production. Biomass consists of renewable organic materials and includes forestry 
and agricultural crops and residues; wood and food processing wastes; and municipal 
solid waste.  
http://www.pacificbiomass.org/members.cfm 
 
NATIONAL 
 
US Forest Service, Forest Products Lab – Small Scale Wood Energy Links 
Provides links to a range of resources for wood to energy development including 
manufacturers. 
http://www.fpl.fs.fed.us/tmu/small-scale_wood_energy.htm 
 
US Forest Service – Forest Products Lab, Technology Marketing Unit 
Provides access on a range of related topics including SDU and biomass to energy. 
http://www.fpl.fs.fed.us/tmu/publications.htm#Small%20Diameter%20and%20Under
utilized%20Material 
 
US Department of Energy – Combined Heat and Power Program 
Describes DOE’s efforts to working on a number of fronts to support increased use of 
CHP technologies. 
http://www.eere.energy.gov/der/chp/ 
 
US Department of Energy – BioPower Program 
Extensive information resources in support of biomass energy development at many 
scales. 
http://www.eere.energy.gov/biopower/basics/index.htm 
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Biomass Research and Development Initiative 
Clearinghouse site for a 30 organization advisory group guiding public investment 
and R&D in biomass development. 
http://www.bioproducts-bioenergy.gov/ 
 
US Department of Energy National Renewable Energy Lab  
Provides background information on bioenergy and related research and 
development. 
http://www.nrel.gov/clean_energy/biopower.html 
 
Montana Biomass Energy Program 
Provides technical assistance, information development, and information to local 
business, government, and industry that match innovative energy technologies to 
local energy needs, focusing on solutions. 
http://www.deq.state.mt.us/bioenergy/ 
 
Biomass Energy Research Association 
An association of biofuels researchers, companies, and advocates that promotes 
education and research on renewable biomass energy and waste-to-energy systems. 
http://www.bera1.org/ 
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