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I.  BURN-UP  Project: Phase 1



Western Fuels for Schools
http://www.fuelsforschools.org



1. Assemble a steering committee of expert advisors.

2. Produce & distribute a fact sheet on heating UP schools with wood.

3. Conduct a survey of UP School heating systems.

4. Sponsor tours of wood-heated UP School.

5. Provide preliminary engineering studies for schools (&/or other facilities) that are 
considering converting to wood heat.

6. Conduct woody biomass harvesting workshops.

7. Develop woody biomass harvesting guidelines.

8. Develop & maintain a UP woody biomass website.

BURN-UP Project

Phase 1 Objectives



RC&D = Balanced Approach 

Resource Conservation:

Sound harvesting, 

efficient use 

Resource Development:

Outreach, education, 

networking 



Objective 1.

Steering Committee 



Steering Committee People



Objective 2.
Fact Sheet on Wood Heat for UP Schools



Objective 3.  

Survey of UP School Heating Systems



SE Michigan RC&D Boiler Study

Used to help target

likely candidates



Objective 4.  Pre-Feasibility Studies

At least 3 

schools



Objective 5.

Woody Biomass Harvest Demos

Summer 2008



Objective 6.

Woody Biomass Harvest Guidelines



• Minnesota – 2007, revision planned

• Wisconsin – 2008? 

• Michigan – 2008?

• Maine – in process

• Missouri – in process

• Canadian Provinces - mixed

State Guidelines

for Woody Biomass Harvest



Suitability Rating for Woody Biomass 

Harvest by Soil Mapunit 

Suitability Dimension Soil Properties/Interpretations
Low 

Score

High 

Score

% 

Weight
Suitability Detail

Productivity Effective Cation Exchange Capacity (ECEC) 1 5 Nutrient content 

Productivity Calcium Carbonate (CaCO3) 1 5 Nutrient availability

Productivity Organic Matter 1 5 Multiple positive effects

Productivity Available Water Supply (AWS) 1 5 Capability to store water for plants

Productivity Depth to Any Restrictive Soil Restricitve Layer 1 6 Quantity of soil for plant growth

Productivity SUBTOTAL 5 26 68% Productivity

Erosion Resistance Kw (inverse classes) 1 4 Soil-erodibility factor, whole soil

Erosion Resistance Representative Slope (inverse classes) 1 4

Damage Resistance SUBTOTAL 2 8 21% Erosion Resistance

Hydrologic Capacity SUBTOT: Hydrologic Soil Group 1 4 11% Hydrologic Capacity (infiltration)

TOTAL 8 38 100%

span OVERALL NUMERIC RATING:

DRAFT> 0 8 8 Not suited

DRAFT> 9 18 9 Poorly suited

DRAFT> 19 28 9 Moderately suited

DRAFT> 29 38 9 Well suited

Detailed digital soils maps are now 

available for the whole UP



Objective 7. 

Wood-Heated School Tours

Whitefish Twp 

School:

29 April 2008

North 

Dickinson 

Schools:

23 April 2008

CLK  

Schools:

24 April 2008



Calumet-Laurium-Keweenaw Schools



North Dickinson School



Objective 8.  Website

UPWoodyBiomass.org 



Market Development



Product for Sale / Product Wanted



Add An Item



Other Users:
Pinecrest Health Care Facility

Powers, MI

Wood-powered air conditioning

Pre-heated chips



UP Wood-Fired Boilers
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UP Boilers N=4,706



Existing Wood Use

Potential Wood Use with Boiler Conversions



Woody Biomass

Information Search



Woody Biomass Information Sets



II. Woody Biomass Supply Issues



Another Balancing Act:

Supply follows Demand

“Build the boilers & the chips will come”



Sustainable Fuelwood System:

Pre-Industrial Europe (1797-1822)



Boar Hunt

in a Compound Coppice

Pre-industrial slash bundler



Feedstock opportunities in Michigan

USA: ~3 thirds



Bioenergy Feedstocks in Michigan



The Ideal Biomass Crop?



Ethanol from Corn: Not so Super



1. Slash (tops and branches) left after harvesting mature trees

2. Slash and small trees from thinnings

3. Unmerchantable wood (species or low quality wood with no other market)

4. Wood impacted by natural disturbance, such as fire or insect infestation

Four main sources

of forest biomass
(directly from the forest)



Woody Biomass Components



We have a lot to learn about efficiently…



Transporting  Woody Biomass



Charcoal – Reduced weight, 

Concentrated BTU’s

Mahogany charcoal kilns

Colliers with charcoal mound



One way to reduce hauling costs



Improvement in cost structure 

for roadside chipping (Sweden)

This is why we need harvesting 

demos & workshops



III. Ecological Sustainability Issues



Fossil fuels threaten water 

resource sustainability



LUST

Leaking Underground Storage Tanks

http://www.deq.state.mi.us/sid-web/

Statewide N=9,000+ or >100 LUST’s per county



Sustainable?

(over millions of years)



Fossil fuels threaten the sustainability 

of atmospheric resources 



Michigan’s Migration Route due 

to Global Warming



Wood Fuels vs. Fossil Fuels



Carbon Cycle Model



Earth from 

Sp

ace



Forest Nutrient Budgets

Well known

Well known

Poorly 

known



Swedish Guidelines for 

Harvesting Woody Biomass



Swedish Guidelines

for Harvesting Woody Biomass



Ash Recycling



Biodiversity in Sweden

“xylophiles”



Swedish Species Information Centre



Minnesota FRC



Down Wood:

Essential Regeneration Sites



Large Woody “Debris” (LWD):

Essential Habitat in Streams



Certification is the process whereby an independent auditing body (third 

party) conducts an inspection and awards a certificate using 

independently developed standards and objectives. 

Forest Certification Systems

“The teeth” in voluntary guidelines

Growth in forest area certified



IV.  Economic & Social Sustainability Issues



Oil Demand:  1960-2005



Global Oil Production Trends



USA Rising Fossil Fuel Costs



Oil will outvalue art?



Trade Deficit



Distributed generation is desirable …

The 2003 blackout …demonstrated the extreme vulnerability of our state and region to 

centralized energy’s tenuous infrastructure.  

Because wood is locally abundant in outlying areas as well as in cities, it is a preferred 

source of energy for distributed generation utilizing smaller, less centralized energy 

production facilities. 

Blackout 



Current Biomass Contribution

Currently, biomass  accounts for approximately:

13% of renewably generated electricity, 

97% of the industrial renewable energy use, 

84% of renewable energy consumption in the residential sector

90% of renewable energy consumption in the  commercial sector 

2.5% of transport fuel use.

47% of 6% = 3%



Energy Cost Calculator



―…the use of biomass energy has some employment benefits over using fossil fuels at 

a national level if there is a substantial employment generation effect from 

producing the biomass fuel, especially if it substitutes imported fuels. But, the 

greatest value of bioelectricity schemes with regard to employment lies in the fact 

that quality jobs could be generated where there is great need for them, in 

particular in rural areas where job maintenance and creation and economic growth 

are of issues of concern.‖ 

Recent studies using only data from the United States show that both power plants and 

fuel production operations provide rural jobs with good comparative wages and 

benefits.  In addition, there are almost twice as many supporting jobs than in the 

plants themselves, with total employment equal to 4.9 fulltime jobs per each 

megawatt of net plant generating capacity.

Employment Benefits of 

Biomass Energy



Projected Employment

from Bioenergy



Ever since humans started burning wood or other organic matter to keep warm and to 

cook food, we've been using biomass energy, or bioenergy. 

Here you can explore the different ways to use biomass energy:

1. Biofuels

Fuel your vehicle with ethanol or biodiesel.

2. Biopower

Buy clean electricity generated from biomass.

3. Bioproducts

Use products, like plastics, made from biomass.

4. Space heating

Heat your home using wood or biobased pellets.

4 Uses of Biomass

www.eere.energy.gov/consumer/renewable_energy/biomass

http://www.eere.energy.gov/consumer/renewable_energy/biomass/index.cfm/mytopic=50002
http://www.eere.energy.gov/consumer/your_home/electricity/index.cfm/mytopic=10450
http://www.eere.energy.gov/consumer/renewable_energy/biomass/index.cfm/mytopic=50003
http://www.eere.energy.gov/consumer/your_home/space_heating_cooling/index.cfm/mytopic=12300


Potential Bio-Products



February 26, 2008 

Bay de Noc Community College

Sweden’s Remarkable Transition to Renewable 

Fuels: Can it happen here too?



Swedish Delegation Presentations

Bay De Noc College, Feb. 2008



Declining fossil fuels

Increasing biofuels

Sweden: 1970-2004



Bioenergy Share in Sweden

National:27%

Regional: 48%



District Heating in Sweden
Established in many towns & cities 



Biobased Economy



• PETROLEUM = GLOBAL DEPENDENCY

• BIOMASS = COMMUNITY SELF-RELIANCE

Community Self-Reliance



V.  Taking Action



Conservation & Development Priorities

vis-à-vis Wood Energy

(My personal assessment)

5. Industrial Applications

4. Institutional /Commercial Applications

3. Residential Applications

2. Public Energy Policy

1. Broad Energy Conservation



1st Priority

Energy Conservation

>Personal Choices



2nd Priority

Public Energy Policy



Driving forces behind success of 

bioenergy in Sweden



Financial incentives for biofuels

(Sweden)



Renewable Portfolio Standards



• Wood stoves

• Wood furnaces

• Outdoor wood boilers (OWB)

• Outdoor gasifiers

• Masonry heaters

• Pellet stoves

3rd Priority
Residential Wood Energy Applications 

Clean Efficient use of Cordwood & Pellets

Production Costs ($ & BTU’s): Minimal to Intermediate 

Transportation Distances: Minimal to Intermediate 

Social Values: Maximum (Origin of Conservation Values, Private Land Tenure)



Smoke Gets in Your Lungs:

Outdoor Wood Boilers in New York State

October 2005



Smoke Gets in Your Lungs:

Outdoor Wood Boilers in New York State

October 2005



Gasification Wood Boilers

http://www.alternateheatingsystems.com/index.htm

These are NOT OWB’s –

very different and very clean 

wood gasification technology

http://www.alternateheatingsystems.com/images/BoilersHeatersFurnaces/woodboilers/woodgasificationboiler3.jpg
http://www.alternateheatingsystems.com/images/BoilersHeatersFurnaces/woodboilers/woodgasification_airflowdiagram_poster.jpg


1990’s: Masonry Heater Revival



Russian/Finnish 

Contraflow “Fireplace”



4th Priority

Commercial/Institutional Applications
Major Expansion of Chips & Pellets

Production Costs ($ & BTU’s): Intermediate 

Transportation Distances: Intermediate 

Social Value: High (especially in schools)



Wood-Chip Heating Systems 
Biomass Energy Resource Center (BERC)



Wood residue densification into pellets or briquettes is energy intensive. 

However, densification creates wood-based fuel with approximately 20% more energy 

output per unit volume than logs or wood chips themselves. 

In addition, regularly-shaped densified fuels are much easier to transport and store, 

which helps overcome the energy costs of creating the denser fuel. 

Densification (Pellets)



Pellet Guidebook



Commercial-Scale Pellet Systems

In addition, wood pellets:

• are convenient and easy to use, 
and can be bulk stored in less 
space than other biomass fuels

• have a high energy content, and the 
technology is highly efficient 
compared to other biomass fuels

• are a clean-burning renewable fuel 
source

• are produced from such waste 
materials as forestry residues and 
sawdust

• are price stable compared to fossil 
fuels

Generally better than chips for <1.5 

million BTU’s or 30,000 sq. ft.



Swedish Pellet Market



Production Costs ($ & BTU’s):  High

Transportation Distances:  High

Social Value:  Relatively low (debatable) – fewer people involved

Risk to Forest Health:  Relatively  high in short term

5th Priority

Industrial Applications



Wood-Fueled Power Plants

in Michigan

L’Anse Warden 20 MW conversion 2008?

NMU 10 MW CHP 2012?

WE Energies Presque Isle Plant ?



1. There is no such thing as ―waste‖ wood or woody ―debris.‖

2. All forests are not created equal – some can be harvested at will, some 

shouldn’t be harvested at all, most are somewhere between – simple rules 

simply won’t work.

3. Environmental impacts of biomass harvesting are site specific & global.

4. There is no single best approach to growing, harvesting, processing, 

transporting, or utilizing woody biomass for the UP as a whole.  The 

solutions are multi-faceted,  multi-scaled & site-specific (context is key).

5. It’s not all about economics – sense of place, lifestyle & culture matter!

6. Integration & cooperation are key – residential to industrial scales.

7. ―RC & D‖ – Resource Conservation before & during Development

Let’s get the harvesting right before ―bad habits‖ develop.

Woody Biomass Energy:

Key Points



There are no technical reasons to prevent a major increase in utilisation of bioenergy 

from forests or agricultural land, and there are clear environmental benefits if this 

were to occur.

Given a supportive policy environment, bioenergy can provide a sustainable solution to 

future energy demands.

International Energy Agency

No Technical Barriers…



The keys to the successful implementation of energy technologies, and 

in particular, biopower technologies, are overcoming issues that can 

be categorized as —regulatory, financial, infrastructural, and 

perceptual.                                               - National Renewable Energy Lab

Issues to Overcome

Highlights of Biopower Technical Assessment:

State of the Industry and the Technology

April 2003 • NREL/TP-510-33502

R.L. Bain and W.A. Amos

National Renewable Energy Laboratory Golden, Colorado

M. Downing and R.L. Perlack

Oak Ridge National Laboratory Oak Ridge, Tennessee

National Renewable Energy Laboratory



• Schools (& others) are very risk averse,  which is good, but…

• There is a misperception that the future supply & cost of wood fuels is 

a high risk. 

• The supply is not going away - it is growing.

• The price is historically more stable than any other fuel.

• What fossil fuel company will guarantee supply & price for 5 years?

• For many situations, the real risk is not converting to wood fuel!

Risk Management

A Perceptual Barrier



1. A Good Local Wood Source

2. The Right Team – The Right Technology – tap experience.

3. Political Will & Long-Term Commitment – exercise your  Yooper 

sense of place.

4. A Champion - Don’t have a champion?  Don’t expect success.

5. A High Energy Bill – focus on ―clusters‖ of users

Successful Projects 

Almost Always Have...



“The Dog Ate My Homework”

on Forest Biofuels ?



Or Will This ?



Vermont Fuels for Schools

http://www.biomasscenter.org/services/school-wood-heat.html

Over the last 15

years, 31 schools

have installed

woodchip systems.

Currently, 20 

percent

of all public school

students in 

Vermont

attend wood-heated

schools.



• Burning biomass usually takes more operator attention then burning conventional 

fuels.

• In contrast to other fuels, biomass fuel is variable in quality. It may require more 

vigilance and effort from the owner to ensure the desired fuel quality.

• It may require time and effort to set up a stable biomass fuel supply network in a 

region where one is not in place.

• Biomass does not burn as cleanly as natural gas. The public may be worried about 

a new biomass installation because of the reputation of wood burning as being 

―dirty‖.

• Some biomass systems require more maintenance than systems using 

conventional fuels.

Concerns Associated with 

Biomass Fuels


