
Forestry and biomass energy in  

Northeast Minnesota 

The feasibility and impacts of using locally-grown forest 

biomass for energy is being extensively studied because of its 

potential to lower energy costs, reduce buildup of fire-prone 

materials in forests, and lower net carbon dioxide and 

greenhouse gases in the atmosphere. This fact sheet describes 

the types of forest biomass used to produce energy and  

estimates amounts of biomass resources in forests surround-

ing two communities in NE Minnesota – Ely and Grand 

Marais. It also compares biomass supplies with demands of 

optional biomass energy systems being considered in those 

communities. Other fact sheets in this series describe bio-

mass combustion systems, environmental and life cycle im-

pacts, Minnesota’s biomass harvesting guidelines, and the 

economics of biomass energy. A full report of the study, 

titled “Supporting Community-Driven Sustainable  

Bioenergy Projects,” will be available in December, 2012.  

Minnesota timberlands and  

biomass energy fuels 

Managing Minnesota’s forests is a complex calcu-

lation involving forest conditions, desired land 

uses, timber markets, public opinion, and govern-

ment policies. The state’s forests are divided into 

timberland where wood is harvested, reserved 

land (such as designated wilderness areas) that 

cannot be harvested, and brush and other lands, 

also not commercially harvested. A comprehen-

sive environmental assessment of timber harvest 

statewide reported that annual harvests of 4 mil-

lion cords of timber could be continued indefi-

nitely without harming key forest ecological  
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Table 1.  Biomass Feedstocks 

Forest managers, the timber industry and local communities work 

together to satisfy the multiple demands placed on Minnesota’s 

forests. (Photo courtesy of USFS-Gunflint District) 
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characteristics (soil productivity, water quality, wild-

life habitat, and aesthetic values).  

Since the early 2000s, declining demand for pa-

per and construction materials and greater reli-

ance on imported wood have resulted in current 

harvests approximately 30% below this base 

level. The current harvest rate is also well below 

net annual growth (5.6 million cords) and mor-

tality (4 million cords). The notable aging of 

Minnesota’s forests, while far below the propor-

tion of old growth forests before European set-

tlement, presents management concerns includ-

ing increased risk of disease and insect damage, 

and increased fire danger from dead and downed 

trees.  A decline in the health of trees directly 

impacts the health of the forest industry and can 

result in a loss of jobs and the management in-

frastructure needed to maintain healthy natural 

resources. 

Biomass energy is a burgeoning sector of the 

wood products industry that, if done appropri-

ately, could help address forest health and other 

energy-related concerns in Minnesota. Burning 

wood is a time-honored method of creating heat 

or electricity, and is now greatly improved 

through more efficient and practical technology. 

Biomass fuel stocks used for heat and electricity 

in the region include hog fuel, or the slash and 

waste wood from timber harvesting (tops and 

limbs of trees), hazardous fuels reduction 

(Firewise), storm clean-up, right-of-way clear-

ings, pre-commercial thinnings and related vege-

tation management projects, and removal of dis-

eased or dead trees. Whole trees can also be 

processed into high-quality clean chips or manu-

factured wood pellets. Additional sources of bio-

mass that may be used include mill residues, 

brushland clearing, and dedicated energy crops. 

Table 1 describes principal feedstocks available 

within 60 miles of Ely and Grand Marais, tech-

nologies they are used in, amount of energy pro-

duced, and cost of procurement. Processed 

wood pellets that would be trucked in from out-

side the area are also included.  

Biomass availability and demand for energy 

The viability of biomass energy depends on 

availability of supply compared to the cost of 

demand. In the heavily-forested region of NE 

Minnesota, the availability of locally-sourced 

biomass is more than sufficient for all the op-

tions being evaluated. The current supply of just 

harvest residuals (tops and limbs of commer-

cially harvested trees) within 60 miles of Grand 

Marais and Ely is estimated at 11,450 and 44,679 

dry tons respectively. In comparison, the 

amount of biomass needed to produce heat only 

for the options under consideration range from 

approximately 390 dry tons/year to produce 

5,200 mmBtu of annual heat load for a small re-

sort, up to 2,450 dry tons/year to produce 

30,562 mmBtu of annual heat load for a district 

heating system covering businesses, public build-

ings, and private residences. The amounts of 

biomass needed if multiple biomass energy sys-

tems are built in one area are estimated in the 

study report.  

Biomass resource stewardship 

The buildup or removal of trees and other vege-

tation from Minnesota forests is an important 

public issue. On the one hand, a lack of market 

demand for small dimension biomass has meant 

that timber residuals are disposed of by burning 

in the forest, raising concerns about air quality, 

water quality, and erosion. On the other hand, 

over-harvesting of biomass could reduce soil 

nutrients, wildlife habitat, site productivity, and 

cause increased water erosion. Federal and state 

forest plans restrict biomass removal in some 

forest stands, such as near river bottoms or with 

low-nutrient soils. In areas where residual har-

vest is allowed or encouraged, guidelines and 

best management practices developed by the 

Minnesota Forest Resources Council are critical 

components of sustainable forest management. 

Biomass removal is also encouraged as part of 

timber stand improvement programs in areas 

being managed for larger trees or being restored 

to native forest types. A fact sheet describing 

biomass harvest guidelines is available.  
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Biomass harvesting, transport and processing 

Determining whether an adequate supply of biomass 

exists for energy options is only the first step. It then 

needs to be harvested or (in the case of logging slash) 

collected, transported and processed into its final form 

for introduction to a boiler. The nature of the raw ma-

terial will dictate the end fuel type and the steps neces-

sary to achieve the final product. Completing each of 

these steps involves a cost in labor, equipment, and 

fuel. In some locations, the necessary infrastructure 

may already exist. In locations where the infrastructure 

doesn’t already exist, the limited fuel demands of a 

modest district heating facility could eliminate some 

fuels from practical consideration. This may be the case 

if expensive new equipment must be obtained or if  

costly and time-consuming materials handling and 

transport are required. 

It is also generally true that a lower quality biomass fuel 

produces higher emissions and waste ash. This means 

that lower fuel costs  may quickly be offset by the cost 

of additional emissions controls and ash removal. In 

the end, all of these factors need to be considered 

when weighing the benefits and costs of each biomass 

fuel type in a particular district heating configuration. 

1 GEIS Base Scenario of 4 million cords harvest rate statewide.  
22006 – 2010 Average Annual Harvest Rate (FIA estimate)  
310% of bolewood harvest available for wood chips  
4Conversion factor: 1 green ton of wood = 0.60 dry tons of wood (40% moisture content).  
5Field chips or hog fuel is the tops, limbs, small trees and needles as defined by the USDA Forest Service biomass attributes. 
A conservative estimate of 50% is retained on site to meet the MFRC Biomass Harvest Guidelines.  

Table 2.  Biomass Supply under all ownerships, within 60-mile radii zones. 

Supporting Community-Driven Sustainable Bioenergy Projects is a project of Dovetail Partners, Inc. 

with funding provided by the Minnesota Environment and Natural Resources Trust Fund  as  

recommended by the Legislative-Citizen Commission on Minnesota Resources (LCCMR). The 

Trust Fund is a permanent fund constitutionally established by the citizens of Minnesota to 

assist in the protection, conservation, preservation, and enhancement of the state’s air, water, land, fish,  

wildlife, and other natural resources.   

For more information about the project: 

Contact: Katie Fernholz 

Email: katie@dovetailinc.org  

Phone: 612-333-0430 

www.dovetailinc.org 

 

 

Project Community Liaisons: 

Cook County:  Gary Atwood, 218-387-2852  

 biomass@boreal.org  

Cook County Local Energy Project (CCLEP) 

www.cookcountylep.org     

Ely:  Gloria Erickson, 218-365-0878   

gjerickson@frontiernet.net 

City of Ely Alternative Energy Task Force (AETF) 

http://www.ely.mn.us/ 
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