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Executive Summary  

In August of 2009 Governor Steven L. Beshear convened an Executive Task Force on Biomass and Biofuels to establish 
strategic actions to develop a sustainable biomass and biofuels industry in Kentucky.  Governor Beshear recognized 
ǘƘŜ ƴŜŜŘ ǘƻ ŘƛǾŜǊǎƛŦȅ YŜƴǘǳŎƪȅΩǎ ŜƴŜǊƎȅ ǇƻǊǘŦƻƭƛƻ ŀƴŘ ǘƻ ǇǊƻǾƛŘŜ ŜŎƻƴƻƳƛŎ ǇǊƻǎǇŜǊƛǘȅ ǘƻ ǊǳǊŀƭ YŜƴǘǳŎƪȅΦ  ¢ƘŜ ¢ŀǎƪ 
Force built on existing biomass and biofuel Ǝƻŀƭǎ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ YŜƴǘǳŎƪȅΩǎ energy plan, 
InteƭƭƛƎŜƴǘ 9ƴŜǊƎȅ /ƘƻƛŎŜǎ ŦƻǊ YŜƴǘǳŎƪȅΩǎ CǳǘǳǊŜΤ ǘƘŜ YŜƴǘǳŎƪȅ !ƎǊƛŎǳƭǘǳǊŜ /ƻǳƴŎƛƭΩǎ ! tŀǘƘǿŀȅ ŦƻǊ YŜƴǘǳŎƪȅΩǎ 
Agriculture and its Rural Communities:  2007 to 2012 Strategic Plan; and the Kentucky Renewable Energy Consortium 
bioenergy Roadmap for Kentucky to formulate a single plan of action for the Commonwealth.   

To develop the plan, the task force studied existing as well as future supply and demand for biomass and biofuels in 
Kentucky.  The federally mandated Renewable Fuels Standard (RFS) is driving the demand now and will drive the 
demand in the future for biofuels.  As a result of this standard, Kentucky consumers now use 10 percent biofuels in 
over 70 percent of their gasoline.  However, only 24 percent of the biofuels currently consumed is produced in-state 
with the balance being imported primarily from the Midwest.  As the mandate expands over the next 13 years, the 
average biofuels blend rate will increase to over 25 percent further increasing YŜƴǘǳŎƪȅΩǎ need for biofuels imports. 
This will increase KenǘǳŎƪȅΩǎ ŘŜƳŀƴŘ ŦƻǊ ōƛƻŦǳŜƭǎ ŦǊƻƳ мрл Ƴƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ ǘƻ ттр Ƴƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ ǇŜǊ ȅŜŀǊΦ  Since the 
wC{ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ ōƛƻŦǳŜƭǎ ŦǊƻƳ ŦƻƻŘ ŎǊƻǇǎ ǎǳŎƘ ŀǎ ŎƻǊƴ ƘŀǾŜ ŀƭǊŜŀŘȅ ōŜŜƴ ƳŜǘΣ YŜƴǘǳŎƪȅΩǎ ōƛƻŦǳŜƭǎ ǇǊƻŘǳŎǘƛƻƴ ǿƛƭƭ 
likely come from forestry products and energy crops.  If Kentucky fails to expand its biofuels production, the 
Commonwealth will import nearly 90 percent of its renewable fuels in 2022, the final year of RFS expansion. 

The demand for renewable electricity is driven, in part, by Renewable Portfolio Standards (RPS).  Twenty seven states 
and the District of Columbia have mandated that utilities generate a percentage of their electricity sold from 
renewable sources.  The United States House of Representatives passed the American Clean Energy and Security Act, 
which includes a federal renewable and efficiency portfolio standard that calls for 20% of electricity demand to be met 
through renewable energy and energy efficiency by 2020. A portion of this, up to 40 percent, can be met through 
efficiency upon request of the Governor.  This standard would be in effect through 2039.  If efficiency is maximized, by 
2025 Kentucky will need to produce 12 percent of its electricity from renewable sources, buy the renewable electricity 
credits generated in other states or pay penalties.   

Given the limited availability for other renewable resourcesτsolar, wind, hydropower and geothermalτin this region, 
it is expected that if Kentucky meets the standard by generating electricity from renewable sources in state it would 
do so primarily by co-firing with biomass.  LŦ YŜƴǘǳŎƪȅ ŘƻŜǎƴΩǘ develop renewable electricity, it will compete against 
other states for limited renewable electricity credits, which will increase electricity rates without receiving the 
economic benefits of developing its own renewable electricity. 

If Kentucky chooses to proceed with the development of biomass-based biofuels, approximately 10 million tons of 
biomass will be needed to produce 700 million gallons of renewable biofuels. Should Kentucky be required to adopt a 
12 percent federal RPS and choose to meet the RPS through in-state renewable energy production, approximately 15 
million tons of biomass will be used for combustion. ¢ƘŜ ŎƻƳōƛƴŜŘ ŘŜƳŀƴŘ ŦƻǊ ōƛƻƳŀǎǎ ǊŜǎƻǳǊŎŜǎ ŦǊƻƳ YŜƴǘǳŎƪȅΩǎ 
forests and farmland for the generation of electricity and the production of biofuels approaches 26 million tons, 
compared to current in-state coal demand of 44 million tons.  Such demand not only requires full productivity from 
YŜƴǘǳŎƪȅΩǎ ŦƻǊŜǎǘǎΣ ōǳǘ ǇǊƻǾƛŘŜǎ ŦŀǊƳ ŘƛǾŜǊǎƛŦication opportunity.  The Task Force concludes that 25 million tons of 
biomass per year, produced within a sustainable environment defined by the Commonwealth with land use changes 
ƛƴǾƻƭǾƛƴƎ мр҈ ƻŦ YŜƴǘǳŎƪȅΩǎ ŦŀǊƳƭŀƴŘΣ ƛǎ ŦŜŀǎƛōƭŜ ōȅ нлнр ƛŦ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛn yield and adaptability are realized.   

Producing the supply Kentucky will need to meet demand is no small task.  Kentucky will need to invest in research to 
select the feedstocks that generate the most output from Kentucky land in the most sustainable way.  Kentucky will 
need to plan for logistical challenges relating to moving biomass to be processed, densified and utilized.  Furthermore 
one of the most common processes to use biomass to produce electricity is co-firing with coal.  However, existing coal-
fired power plants that co-fire with biomass may require re-premitting and retrofits to meet emission standards.   
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The bioenergy industry must address the challenges it faces and one strategy to do this is by adopting New Generation 
Cooperatives (NGC).  NGC members purchase the right to supply the cooperative thereby establishing a steady supply 
of agricultural inputs required to run operations at the most efficient level.  NGC members pool resources to capitalize 
regional production, densification, handling and processing systems.  Though not commonly used in Kentucky, NGCs 
have been proven successful at creating economic prosperity in small Midwestern communities.   

A bioenergy ƛƴŘǳǎǘǊȅ ǿƛƭƭ ƘŀǾŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇŀŎǘǎ ƻƴ YŜƴǘǳŎƪȅΩǎ ŜŎƻƴƻƳȅ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǊǳǊal areas.  It is estimated that 
biomass production and processing can generate up to $3.4 billion of net output annually along with 10,000 jobs, 
much of which will be concentrated within rural communities statewide.  If carbon constrains are imposed on 
Kentucky, electricity generated from biomass will offset electricity generated from carbon-intense fuels.  This will free 
up carbon credits which could be sold.   

¢ƘŜ DƻǾŜǊƴƻǊΩǎ 9ȄŜŎǳǘƛǾŜ Task Force on Biomass and Biofuels Development has accomplished a macroscopic analysis 
of a Kentucky biomass industry, and has served to elevate awareness of the economic and environmental benefits of 
biomass and biofuels production. In summarizing its findings the Task Force has arrived at five strategic actions as 
follows which form the basis for recommendations to Governor Beshear:   

1. Kentucky must identify a single agency to coordinate biomass and biofuels development efforts. 
2. Kentucky must develop policies to mitigate demand risks. 
3. Kentucky must develop policies to mitigate supply risks. 
4. A biomass industry must be sustainable. 
5. Capitalization mechanisms must be developed. 
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Introduction  

In August 2009 Governor Beshear issued an Executive Order that established a Task Force on Biofuels and Biomass.  
The Task Force was charged with six specific tasks: 

¶ ±ŀƭƛŘŀǘŜ YŜƴǘǳŎƪȅΩǎ ōƛƻƳŀǎǎ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ ǿƛǘƘƛƴ ŀ ǎǳǎǘŀƛƴŀōƭŜ ŜƴǾƛǊƻƴƳŜƴǘ 

¶ ±ŀƭƛŘŀǘŜ YŜƴǘǳŎƪȅΩǎ ǇƻǘŜƴǘƛŀƭ ōƛƻƳŀǎǎ ŘŜƳŀƴŘ 

¶ Evaluate biomass transportation and logistics opportunities, and recommend a course of action 

¶ Evaluate the status of energy crop and forestry biotechnology and genetics, and recommend a plan of action 

that allows biotechnology to support biomass production 

¶ Evaluate available business structures in Kentucky, including structures that allow direct producer ownership, 

and formulate plans of action that allow adequate capitalization of a new biomass industry 

¶ Facilitate economic impact analysis of the effect of a biomass and biofuels industry on Kentucky 

The Task Force convened its first meeting on September 2, 2009, and through a series of six meetings arrived at its 
conclusions and recommendations on December 7, 2009, culminating with the presentation to Governor Beshear of its 
Final Report. 

The Task Force followed a pre-outlined work plan (Appendix II) that allowed it to methodically investigate and collect data 
analyzing the six tasks.  By means of both selected and voluntary testimony and presentations, the Task Force accumulated 
information, held extensive discussion, and developed final recommendations.  The Public was notified of all Task Force 
meetings, and responded with significant attendance, with approximately 100 in attendance at most meetings.  A Task 
Force website has also been developed at www.energy.ky.gov/biomass where all agendas, minutes and presentations 
have been posted. 

Recognizing the complicated and extensive subject matter associated with bioenergy, the Task Force has not attempted to 
develop a detailed plan of deployment for biomass and biofuels, but instead has focused specifically on the tasks outlined 
in the Executive Order, which are essential to building a successful foundation for biomass development. In recognition of 
the need to continue its efforts, however, the Task Force has also recommended future actions that will be necessary for a 
detailed roadmap. 

This Final Report is sectionalized by Task.  The report has been developed by summarizing the testimonies, presentations 
and discussions, and represents the consensus of the Task Force.  For some technical areas such as processing technologies 
in which time did not allow significant testimony, the Task Force has relied upon information from the State Bioenergy 
Primer published by the Environmental Protection Agency in August 2009, as well as other government and academic 
sources. 

The success of the Task Force has resulted not only from the knowledge and commitment of its members, presenters and 
staff, but also from the support shown by the businesses and citizens of Kentucky through their numerous phone calls and 
emails. 
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BIOMASS SUPPLY 

ά±ŀƭƛŘŀǘŜ YŜƴǘǳŎƪȅΩǎ ōƛƻƳŀǎǎ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀōƛƭƛǘƛŜǎ ǿƛǘƘin a sustainable environment.έ  

 

1.1  Biomass Overview  

Across the country, states are looking for ways to tackle their energy, environmental, and climate change challenges 
through a variety of approaches. One frequently discussed option is the use of biomass resources to develop 
bioenergyτbioheat, biopower, biofuels, and bioproducts. 

In Kentucky "biomass resources" means any organic matter that is available on a renewable or recurring basis, 
including agricultural crops and trees; wood and wood residues; plants, aquatic plants, and plant oils; grasses; animal 
fats and animal by-products; animal manure; residue materials; and waste products (KRS 152.715).  This Task Force 
has confined its discussions to no-food biomass resources.  

Biomass energy, or bioenergyτfuel or power derived from organic 
matterτcan be used to produce transportation fuel, heat, electric power, 
or other products. Bioenergy currently represents approximately 3 to 4 
ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΩ ǘƻǘŀƭ ŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴ (EIA, 2008).  

The benefits of increased use of bioenergy depend upon the intended use 
and source, but can include improved energy security and stability through 
reduced dependence on foreign sources of energy; increased economic 
development and job growth through creation of new domestic industries 
and expansion of existing industries; and expanded environmental benefits, 
including reduction of greenhouse gas (GHG) emissions. 

Along with the opportunities, however, are potential challengesτamong them the need for reliable feedstock 
supplies, the problems of infrastructure constraints for delivering of feedstocks and distribution of products, the 
potential for ancillary environmental and land use impacts resulting from increasing biomass supplies to produce 
bioenergy, and the potential for tradeoffs in air emissions resulting from direct combustion of biomass. (State 
Bioenergy Primer, EPA, 2009) 

 

1.2  Current Biomass  Supplies 

 1.2.1  Agricultural Biomass  

Many farmers already produce biomass energy by growing corn to make ethanol. But biomass energy comes in many 
forms. Virtually all plants and organic wastes can be used to produce heat, power, or fuel. Biomass energy has the 
potential to supply a significant portion of America's energy needs, while revitalizing rural economies, increasing 
energy independence, and reducing pollution. Farmers would gain a valuable new market for their products. Rural 
communities could become entirely self-sufficient when it comes to energy, using locally grown crops and residues to 
fuel cars and tractors and to heat and power homes and buildings. 

Agricultural activities generate large amounts of biomass residues. While most crop residues are left in the field to 
reduce erosion and recycle nutrients back into the soil, some could be used to produce energy without harming the 
soil. Other wastes such as manure from poultry and livestock operations can also be profitably used to produce energy 
while reducing disposal costs and pollution. 
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Crops grown for energy can be produced in large quantities, just as food crops. While corn is currently the most widely 
used energy crop, native trees and grasses are likely to become the most popular in the future. These perennial crops 
require less maintenance and fewer inputs than do annual row crops, so they are cheaper and more sustainable to 
produce. Switchgrass appears to be the one of the most promising herbaceous energy crops. It produces high yields 
and can be harvested annually for several years before replanting. Other varieties native to Kentucky that grow 
quickly, such as eastern gamagrass and big bluestem along with non-native sterile hybrids like miscanthus may also be 
planted for energy.  

Some fast-growing trees make excellent energy crops, since they grow back repeatedly after being cut off close to the 
ground. These short-rotation woody crops can grow to 40 feet in less than eight years and can be harvested for 10 to 
20 years before replanting. In cool, wet regions, the best choices are poplar and willow. In warmer areas, sycamore, 
sweetgum, and cottonwood are best. Oil from plants such as soybeans and sunflowers can be used to make fuel. Like 
corn, however, these plants require more intensive management than 
other energy crops.  

With thoughtful practice and management, perennial energy crops 
can improve the soil quality of land that has been overused for annual 
row crops. The deep roots of energy crops enhance the structure of 
the soil and increase its organic content. Since tilling occurs 
infrequently, the soil suffers little physical damage from machinery. 
Perennial energy crops need considerably less fertilizer, pesticide, 

herbicide, and fungicide than annual row 
crops. Reduced chemical use helps 
protect ground and surface water from poisons and excessive aquatic plant growth. 
Furthermore, deep-rooted energy crops can serve as filters to protect waterways from 
chemical runoff from other fields and prevent sedimentation caused by erosion. 

Perennial energy crops can also create more diverse habitats than annual row crops, 
attracting a wider variety of species such as birds, bees, and other beneficial insects, and 
supporting larger populations. The long harvest window for energy crops enables farmers 
to avoid nesting or breeding seasons. (Union of Concerned Scientists, 2003) 

Kentucky has 8.4 million acres of crop land.  It is ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ǘƘŜ ǎǘŀǘŜΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ 
community could produce over 2.3 million dry tons of agricultural residue biomass 
annually. Another 3.6 million dry tons of dedicated energy crops could be produced at 
$40/ton. One study estimated that on Conservation Reserve Program (CRP) land alone, 
1.8 million dry tons of switchgrass and 1.4 million dry tons of willow and hybrid poplar 
could be produced each year.  Management of farm animal manure could provide an 
additional 34,000 tons of methane annually. (DEDI, 2008) 

Lignocellulosic materials such as switchgrass and crop residues hold great promise for future biofuel production. The 
ǇƻǘŜƴǘƛŀƭ ŦƻǊ YŜƴǘǳŎƪȅ ƭƛŜǎ ƛƴ ǳǎƛƴƎ ŎǊƻǇ ǊŜǎƛŘǳŜǎ ŀƴŘ άƻǘƘŜǊ-Ƙŀȅέ ς hay other than alfalfa. Kentucky currently has 2.15 
million acres of land in other-hay with an annual yield of 2.3 tons per acre. Kentucky has a significant source of land 
available for renewable energy production in other-hay crop land. Assuming that switchgrass could be sold at the 
same price as hay, 25% of the other-hay land could be converted to switchgrass resulting in a higher income per acre 
for farmers since the expected yield would be 6 tons per acre. If this 25% conversion took place, 4.5 million tons per 
year of switchgrass would be available for ethanol production. This scenario could produce 361 million gallons per 
year of ethanol from switchgrass alone. (DEDI, 2008) 

Other crop ǊŜǎƛŘǳŜǎ ǎǳŎƘ ŀǎ ŎƻǊƴ ǎǘƻǾŜǊ ŀƴŘ ǿƘŜŀǘ ǎǘǊŀǿ ŎƻǳƭŘ ŀƭǎƻ ōŜ ǳǎŜŘ ǘƻ ǇǊƻŘǳŎŜ ŜǘƘŀƴƻƭΦ YŜƴǘǳŎƪȅΩǎ ŎƻǊƴ ŀƴŘ 
wheat production levels could supply an additional 1.5 million tons per year of residue material with an average 
ethanol yield of 80 gallons per ton. The total from cellulosic crops would be 121 million gallons per year. (DEDI, 2008) 
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2007 land resources (ac) on Kentucky farms1. 
1 http://www.nass.usda.gov/Census/Create_Census_US.jsp 

 

(Shearer, Scott, 2009)  

1.2.2  Forest Biomass 

Lƴƛǘƛŀƭ ŜǎǘƛƳŀǘŜǎ ƻŦ ǿƻƻŘȅ ōƛƻƳŀǎǎ ŦƻǊ ƳŜŜǘƛƴƎ YŜƴǘǳŎƪȅΩǎ ŦǳǘǳǊŜ ŜƴŜǊƎȅ ƴŜŜŘǎ (Intelligent Energy Choices for 
YŜƴǘǳŎƪȅΩǎ CǳǘǳǊŜΥ YŜƴǘǳŎƪȅΩǎ тπtƻƛƴǘ {ǘǊŀǘŜƎȅ ŦƻǊ 9ƴŜǊƎȅ LƴŘŜǇŜƴŘŜƴŎŜΣ 11/08) indicated the potential contribution 
of 9.18 million dry tons per year. Sources of woody biomass included: 

¶ unextracted wood and bark from current timber harvesting (1.95 million dry tons); 
 

¶ debris from urban sources (0.34); 
 

¶ material from thinnings and other forest improvement treatments (1.21); 
 

¶ biomass energy plantings from 25% of acreage not in Conservation Reserve Program (3.78); and 
 

¶ annual net growth (currently unused) (1.9). 
 
Residues from primary and secondary industries were not included as markets already exist for the majority of this 
material. The estimates above were developed from sources such as the National Biomass Partnerships using US 
Forest Service data and other credible sources as well as estimates using US Forest Service Forest Inventory and 
Analysis and aligned data. 

DƻǾŜǊƴƻǊ .ŜǎƘŜŀǊΩǎ ŜƴŜǊƎȅ Ǉƭŀƴ also 
ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ YŜƴǘǳŎƪȅΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ 
could be jeopardized ōȅ ƻǾŜǊπƘŀǊǾŜǎǘƛƴƎ 
and poor management resulting from 
the emergence of a biomass energy 
sector, especially as it relates to the use 
of net forest growth. The energy plan 
also indicated that careful harvesting 
and a renewed emphasis on forest 
ƳŀƴŀƎŜƳŜƴǘ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ƭŀƴŘπǳǎŜ 
policies will be required to avert 
problems to the forest resource and 
YŜƴǘǳŎƪȅΩǎ ŦƻǊŜǎǘ industries. 
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The estimates of woody biomass availability for energy use (to this point) were developed from ōǊƻŀŘπōǊǳǎƘ Řŀǘŀ ŀƴŘ 
refined estimates are required to ensure the development of an effective energy strategy. This includes estimates of 
woody biomass availability as well as cost data associated with woody biomass production and/or extraction. More 
information is needed in the following areas: 

¶ The 3.78 million dry tons from woody biomass plantings may provide room for agriculture biomass crops 
ŎƻƳƛƴƎ ŦǊƻƳ ƴƻƴπŎǊƻǇǇŜŘ ŀŎǊŜŀƎŜΦ IƻǿŜǾŜǊΣ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘƛǎ potential conflict has not been thoroughly 
addressed. 

 

¶ Woody biomass production from short rotation energy plantings is projected to provide a significant 
portion (3.78 million dry tons) of the total of 9.18 potential contribution. Techniques for producing these 
plantings have been well developed for highly productive agricultural soils and partially developed for 
marginal sites. However, harvesting technologies for these plantings on marginal lands (steep agricultural 
lands, surface mines, etc.) have not been well vetted and yield estimates from this source of biomass 
must include considerations associated with effective and efficient production and harvesting of these 
sites. 

 

¶ Costs associated with the biomass extraction from thinnings and other traditionally noncommercial 
forest improvement practices have not been thoroughly researched and costs could preclude a portion 
of this biomass from being used even under liberal biomass price estimates. 

 

¶ Extracting currently unused wood and bark from harvesting as well as extraction of biomass from 
thinnings and the extraction of net growth may be environmentally unacceptable on significantly steep 
slopes in eastern Kentucky (and other areas of the state where soil instability is an issue) and other areas 
of topographic and biologic concern. Estimates must be revised to consider these situations. 

 
While the estimates of woody biomass assume that 
biomass will come from sources currently not being used 
for other purposes, economics will dictate where the 
biomass actually comes from (assuming no governmental 
control). The ramping up of a woody biomass industry 
could Ŝŀǎƛƭȅ ƎŜƴŜǊŀǘŜ ōƻǘƘ ǎƘƻǊǘ ŀƴŘ ƭƻƴƎπǘŜǊƳ ƴŜƎŀǘƛǾŜ 
ƛƳǇŀŎǘǎ ǘƻ YŜƴǘǳŎƪȅΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ŦƻǊŜǎǘ industries. 

The economics associated with the efficient extraction of 
biomass move logging firms towards volume production. 
This normally results in and requires the use of 
mechanized harvesting and maximizes the amount of 
harvested material per acre. This requires logging firms 
ǘƻ ǳǇƎǊŀŘŜ ŜǉǳƛǇƳŜƴǘ ǘƻ ǳǎŜ ǎŜƭŦπǇǊƻǇŜƭƭŜŘ ƘŀǊǾŜǎǘƛƴƎ 
ŜǉǳƛǇƳŜƴǘ ǎǳŎƘ ŀǎ ŦŜƭƭŜǊπōǳƴŎƘŜǊǎ ŀƴŘ harvesters. This 
also requires the use of grapple skidders or forwarders, an upgrade in delimbers, and potentially the purchase and use 
of chippers and other types of biomass processing equipment. This investment in equipment requires more capital 
and potential business acuity than is required by small manual chainsaw operations associated with low volume 
extractions of high quality sawtimber. Currently 10πнл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ƭƻƎƎƛƴƎ ŦƛǊƳǎ ŀǊŜ running the set of equipment 
easily converted to biomass harvests. Certainly there will be logging firms that are capable of adapting as well as those 
that are not capable of operating at this level of investment and management. 

Considering sƘƻǊǘπǘŜǊƳ effects on forest industries, it is reasonable to assume that prices paid for woody biomass 
must provide for reasonable extraction costs and at least marginal profit levels for producers. If this is the case 
ƭƻǿπǾŀƭǳŜŘ ǘǊŜŜs or portions of trees currently extracted and sold as ǇǳƭǇǿƻƻŘ όǇǊƛƳŀǊƛƭȅ ƛƴ ǿŜǎǘŜǊƴ ŀƴŘ ǿŜǎǘπŎŜƴǘǊŀƭ 
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Kentucky) and other materials currently supporting cant and pallet industries, charcoal, railway ties, and potentially 
low valued factory lumber could easily be diverted to biomass. Some of these industries are already projecting 
ǎƘƻǊǘπŦŀƭƭǎ ƛƴ ǇƻǘŜƴǘƛŀƭ ǊŜǎƻǳǊŎŜ ōŀǎŜ ŀƴŘ ǳƴŘŜǊ ǇŜǊƛƻŘǎ ƻŦ ƳŀǊƪŜǘ ŎƻƳǇŜǘƛǘƛƻƴ ŦǊƻƳ ŀ ōƛƻƳŀǎǎ ƳŀǊƪŜǘ could easily 
affect them. The larger the woody biomass market and the faster iǘ ŘŜǾŜƭƻǇǎ ǘƘŜ ƎǊŜŀǘŜǊ ǘƘŜ ǎƘƻǊǘπǘŜǊƳ ŜŦŦŜŎǘ ƻƴ 
ŦƻǊŜǎǘ ƛƴŘǳǎǘǊƛŜǎ ǳǎƛƴƎ ƭƻǿπƎǊŀŘŜΣ ƭƻǿ quality material. These industries are not insignificant and provide important 
economic inputs to Kentucky. 

Long-term effects on forest industries include that biomass mŀǊƪŜǘǎ ŎƻǳƭŘ ǇƻǘŜƴǘƛŀƭƭȅ ƛƳǇŀŎǘ ǘƘŜ ƭƻƴƎπǘŜǊƳ production 
ŀƴŘ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ƘƛƎƘ ǾŀƭǳŜŘ ǘƛƳōŜǊ ǘƘŀǘ ƛǎ ƴŜŜŘŜŘ ŦƻǊ YŜƴǘǳŎƪȅΩǎ primary sawmilling industry (an 
industry that can provide the resource for a strong secondary industry with high value added potential). Studies of the 
introduction of chip markets into traditional hardwood sawtimber territories have indicated a potential reduction in 
ƭƻƴƎπǘŜǊƳ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǉǳŀƭƛǘȅ ǎŀǿǘƛƳōŜǊΦ ¢Ƙƛǎ ƛǎ ŀ ǊŜǎǳƭǘ ƻŦ ǎƘƻǊǘπǘŜǊƳ ŜŎƻƴƻƳƛŎ ŘŜŎƛǎƛƻƴǎ ǘƘŀǘ lead to increased 
intensive harvesting creating younger age classes and a reduction in older larger age classes. It is reasonable to 
assume that a vibrant woody biomass market would change the forest industry workforce, its location, and the overall 
economic input to the Commonwealth. An evaluation of these changes would be appropriate to help plan for 
maximizing the economic output of our forest industry. 

wŜŎŜƴǘ ŀǊǘƛŎƭŜǎ ŀƴŘ ǇǳōƭƛŎŀǘƛƻƴǎ ŦǊƻƳ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǊŜǇǊŜǎŜƴǘƛƴƎ ƴƻƴπƛƴŘǳǎǘǊƛŀƭ ǇǊƛǾŀǘŜ ŦŀƳƛƭȅ forest owners have 
indicated the need for biomass markets to improve management of woodlands and small privately owned family 
forests. Essentially biomass markets have been portrayed as a means of being able to remove low value and low 
quality trees from woodlands to provide much needed growing space for good growing stock (as well as providing 
extra income from traditional harvests). However, the economics of the former type of biomass harvesting have not 
been well investigated and issues associated with scale may easily preclude the use of biomass markets for improving 
many small woodlands. Economics certainly drive the system towards high volume, highly efficient harvests requiring 
the removal of more material ǘƘŀƴ Ŏŀƴ ōŜ ƎŜƴŜǊŀǘŜŘ ōȅ Ƴŀƴȅ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ƴƻƴπƳŜǊŎƘŀƴǘŀōƭŜ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎΦ 
While many woodlands can benefit from markets for the removal of currently unmerchantable material it is unclear if 
the economics associated with biomass markets will provide viable options for many small woodlands. If the removal 
is not controlled it could result in a degradation of small woodlands for many of the preferred uses and recurring 
income stream needed by family forest owners. 

Biomass markets can represent a tool that can be used for the improvement of forests for a number of uses and 
values. However, economic analysis is needed to determine what types of improvement practices can be supported by 
biomass markets and develop reasonable estimates of the total biomass available from this source. (Stringer, 2009) 

 

1.2.3  Municipal and Other Biomass  

Municipal solid waste (MSW) power plants burn solid refuse from relatively large urban centers. While this type of 
power plant can be economically feasible, many concerns have been raised about the environmental safety of burning 
a multitude of domestic, commercial and industrial waste products. This risk can be mitigated by using relatively 
homogenous waste streams, such as scrap from manufacturing processes, or by presorting the waste content. 
Kentucky burns negligible amounts of MSW for the generation of electricity.  Research is also progressing on the use 
of MSW as a feedstock for ethanol and other liquid fuel products.  

Landfill gas (LFG) power plants are a variant of MSW technology, where gas from the decomposition of waste is used 
to fire turbines for electric generation. Municipal solid waste landfills are the second largest source of human-related 
methane emissions in the United States, accounting for nearly 23 percent of these emissions in 2006. At the same 
time, methane emissions from landfills represent a lost opportunity to capture and use a significant energy resource.  
Landfill gas consists of about 50 percent methane, the primary component of natural gas, about 50 percent carbon 
dioxide, and a small amount of non-methane organic compounds. Using LFG to generate power helps to reduce odors 
and other hazards associated with LFG emissions, and it helps prevent methane from migrating into the atmosphere 
and contributing to local smog and global climate change (EPA, 2008).  Kentucky has five active LFG power plants and 
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a sixth project is under construction. The five active sites have a combined generating capacity of 16 megawatts (EPA, 
2008b). ¢ƘŜ ǎǘŀǘŜΩǎ ƭŀǊƎŜǎǘ ƭŀƴŘŦƛƭƭΣ [ƻǳƛǎǾƛƭƭŜΩǎ hǳǘŜǊ [ƻƻǇΣ ŘƛǾŜǊǘǎ ŀ ǇƻǊǘƛƻƴ ƻŦ ƛǘǎ ƳŜǘƘŀƴŜ Ǝŀǎ ŦƻǊ ŘƛǊŜŎǘ ǳǎŜ ƛƴ ŀ 
nearby ƛƴŘǳǎǘǊƛŀƭ ǇŀǊƪΦ !ƴ ŀŘŘƛǘƛƻƴŀƭ му ŎŀƴŘƛŘŀǘŜ ǎƛǘŜǎ ŀƴŘ мн ǇƻǘŜƴǘƛŀƭ ǎƛǘŜǎ ŀǊŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ǘƘŜ 9t!Ωǎ database. The 
ǘƘŜƻǊŜǘƛŎŀƭ ǇƻǘŜƴǘƛŀƭ ƻŦ ǘƘŜǎŜ ǊŜǎƻǳǊŎŜǎ ŎƻǳƭŘ ǊŜŘǳŎŜ ǘƘŜ ǎǘŀǘŜΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ by 5.9 trillion Btu (Colliver et al., 
2008). 

The decomposition that occurs under-
ground in landfills can be engineered 
using anaerobic digester (AD) systems. 
Anaerobic digesters, often referred to 
as methane digesters, are amenable to 
biomass resources having high mois-
ture contents. Byproducts from organic 
industrial processes, YŜƴǘǳŎƪȅΩǎ ǿŀǎǘŜ-
water treatment facilities, ethanol and 
distillery manufacturers and livestock 
operations could be converted into 
biogas using AD technology. Besides 
energy production, anaerobic digesters 
offer other benefits including odor 
reduction, reduced greenhouse gas 
emissions, and potential pathogen 
reductions. (DEDI, 2008) 

 

 

 

1.3  Sustainability Standards  

 1.3.1  Forestry 

The economics associated with biomass extraction can lead to complete extraction of all of the above ground parts of 
trees that are cut for traditional markets as well as the cutting of trees of smaller diameter. Taken to the ultimate 
conclusion this results in complete or nearly complete clear cutting with the harvesting of trees greater than 3 to 4 
inches in diameter. Further, when whole trees are skidded to the landing (a common practice when biomass is being 
extracted from sawtimber and pulpwood harvests) the duff layer (leaves and organic matter on top of the soil) is 
incorporated (mixed) into the mineral soil, essentially producing exposed mineral soil.  Also this type of skidding can 
damage and reduce the number of small seedlings and saplings left after a harvest. These effects when spread over 
entire woodlands or landscapes can result in the following ecological concerns: 

¶ 9ȄǘǊŀŎǘƛƻƴ ƻŦ ƭŜŀǾŜǎΣ ŎǳǊǊŜƴǘ ȅŜŀǊΩǎ ƎǊƻǿǘƘΣ ŀƴŘ ōǊŀƴŎƘŜǎ όǘǊŜŜ ǘƻǇǎύ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǘƘŜ ƭƻǎǎ of nutrients 
potentially ƭŜŀŘƛƴƎ ǘƻ ƭƻƴƎπǘŜǊƳ ǇǊƻŘǳŎǘƛǾƛǘȅ ƭƻǎǎΦ  [ƻǎǎ ƻŦ ǎƳŀƭƭ ǎŜŜŘƭƛƴƎǎ ŀƴŘ ǎŀǇƭƛƴƎǎ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ǘƘŜ 
reduction of regeneration of native species such as oaks that require advance regeneration (seedlings 
and saplings established before harvesting). Exposed mineral soil results in the regeneration of native 
ǎǇŜŎƛŜǎ ǘƘŀǘ Ŝŀǎƛƭȅ ǊŜǇǊƻŘǳŎŜ ŦǊƻƳ ǎŜŜŘ ŀǘ ǘƘŜ ǘƛƳŜ ƻŦ ƘŀǊǾŜǎǘ όŜȄΦ ȅŜƭƭƻǿπǇƻǇƭŀǊΣ ǇƛƴŜǎύΦ ¢ƘŜ ŜƴŘ ǊŜǎǳƭǘ ƛǎ 
an increase in species that commonly reproduce directly from seed after a harvest or disturbance and a 
loss of species that require advance regeneration (some that are of significant importance biologically 
ŀƴŘ ŜŎƻƴƻƳƛŎŀƭƭȅύΦ ¦ƭǘƛƳŀǘŜƭȅ ǘƘƛǎ ǎǇŜŎƛŜǎ ǎƘƛŦǘ ǿƛƭƭ ƘŀǾŜ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ ƭƻƴƎπǘŜǊƳ ǎǇŜŎƛŜǎ ŎƻƳǇƻǎƛǘƛƻƴ 
ƻŦ ƻǳǊ ŦƻǊŜǎǘǎΣ ƻǾŜǊŀƭƭ ōƛƻπŘƛǾŜǊǎƛǘȅΣ ŀƴŘ ǿƛll have ramifications for our forest industries. 
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¶ The exposed mineral soil provides opportunities for the invasion of exotic plant species.  Some of these 
exotic species have significant potential to displace valuable native species and reduce overall 
ōƛƻπdiversity. 

¶ Changes in habitats associated with 
biomass clear cutting will negatively 
affect species requiring intact for-
ests (ex. interior bird species) and 
those requiring sheltered and shad-
ed environments (ex. salamanders, 
understory wildflowers). Increases 
will occur in species that favor drier 
habitats and those requiring open 
forests with young age classes some 
of which are invasive. All of these 
habitat changes will ultimately 
impact wildlife popu-lations. 

 
As indicated by YŜƴǘǳŎƪȅΩǎ ŜƴŜǊƎȅ ǎǘǊŀǘŜƎy, ŦƻǊŜǎǘ ƘŜŀƭǘƘ ŀƴŘ ƭƻƴƎπǘŜǊƳ ŜŎƻƭƻƎƛŎŀƭ ƛƴǘŜƎǊƛǘȅ Ƴǳǎǘ ōŜ ƳŀƛƴǘŀƛƴŜŘΦ Lǘ ƛǎ 
reasonably clear that some type of control(s) would be required to ensure sustainable extractions of biomass from 
forests. There are several mechanisms that could potentially work alone or in concert to help ensure sustainable use 
of woody biomass as follows: 

 

¶ Restriction of biomass harvests to forests that are being managed under sustainable standards 
associated with certified forest programs such as American Tree Farm (ATF), Sustainable Forestry 
Initiative (SFI), Forest Stewardship Council (FSC) or other equivalent certified forest management 
programs.  

 

¶ Restriction of biomass harvests to forests that are being managed under Forest Stewardship Plans as 
approved by the Kentucky Division of Forestry. 

 

¶ Development of size limits for woody biomass material that allows for the appropriate retention of 
ƭŜŀǾŜǎΣ ŎǳǊǊŜƴǘ ȅŜŀǊΩǎ ƎǊƻǿǘƘΣ ŀƴŘ ōǊŀƴŎƘŜǎΦ 

 

¶ Restriction of biomass harvests to material not potentially useable for other forest products or material 
that would not reduce the potential for the production of high valued sawtimber and veneer trees. 

 

¶ Requirements for the use of 
approved woody biomass harvest-
ing practices that would include 
stipulations for harvesting equip-
ment and practices that retain 
appropriate levels of woody mater-
ial for nutrient retention, maintain 
habitats and soil productivity, 
ensure proper regeneration of 
diverse native species, and reduce 
the invasion potential of exotic 
species. 

 
Most certified forest standards (with the possible 
exception of FSC) and traditional management 


