The Case for Promoting Utilization of West Virginia’s Vast Renewable
Resources: Co-Firing Biomass with Coal to Generate Electricity
James M. Van Nostrand
Associate Professor
Director, Center for Energy and Sustainable Development
West Virginia University College of Law
September 2013

The Case for Promoting Utilization of West Virginia’s Vast Renewable
Resources: Co-Firing Biomass with Coal to Generate Electricity
James M. Van Nostrand
Associate Professor
Director, Center for Energy and Sustainable Development
West Virginia University College of Law

Background: An Energy and Sustainability Roadmap for West Virginia
Policymakers in West Virginia are being forced to face a future where the national economy
is less dependent on the coal industry. While electricity generation in the U.S. traditionally has
relied on coal for about one half of its fuel source, that dependency has declined dramatically in
2012: as older coal generating plants are retired in the face of more stringent regulations of
emissions by the U.S. Environmental Protection Agency (EPA), and global demands for coal
continue to raise the domestic price to levels that threaten coal’s cost-competitiveness compared
to other fuel sources for electric generation, such as natural gas. West Virginia coal production is
also entering a period of marked decline of almost 30% by the end of the decade, one that will
force the State to shore up its economy in unfamiliar but proven ways. West Virginia
policymakers can take a number of steps to prepare the state for this new energy future. This
series of Discussion Papers examines some of these options.
One such option is adoption of measures that would promote development of the state’s
considerable renewable resource potential. West Virginia has tremendous untapped potential
for biomass energy, for example, that could be developed pursuant to policies designed to
stimulate investment in this industry. Research has been conducted in West Virginia University’s
Forestry Department to quantify the energy and economic benefits of developing a robust
biomass industry in the state, based on the vast forests that could be sustainably harvested to
produce a long-term feedstock for biomass-fired electricity generation.1 Biomass can also be
effectively combined with coal in existing coal-fired generating units—referred to as “co-firing”—
to reduce the dependence on coal and achieve a gradual “greening” of the energy supply.
There are currently no state policies in effect, however, that encourage development of
biomass resources. Developing these resources could result in a cleaner supply of electricity,
achieve resource diversity that would reduce dependence on ever-more-costly coal generation,
and stimulate jobs and economic development in new areas of the economy, thereby diversifying
the state’s economic base away from heavy dependence on fossil fuels. This Discussion Paper
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will examine policies that West Virginia should consider to stimulate development of biomass
resources within the state

The Case for Promoting Development of West Virginia’s Biomass Resources
Biomass, or bioenergy, uses the energy from plants and plant-derived materials. Wood is the
largest biomass energy resource; other sources of biomass include food crops, grassy and woody
plants, residues from agriculture or forestry, oil-rich algae, and the organic component of
municipal and industrial wastes.2 Biomass can be used for transportation fuels (biodiesel and
biofuels), electricity generation, and to make products that would otherwise be made from fossil
fuels.3 Of particular interest in West Virginia is the use of biomass for generation of electricity.4
Biomass can be used to generate electricity either through direct firing (by burning bioenergy
feedstocks directly to produce steam, which in turn drives a turbine that spins a generator to
convert the power into electricity) or through co-firing, which involves mixing biomass with fossil
fuels in conventional power plants.5
According to the U.S. Department of Energy (DOE), one of the “most attractive and easily
implemented” uses of biomass is co-firing in existing coal-fired boilers.6 Through co-firing,
biomass can substitute for up to 20% of the coal used in the boiler, and the biomass and coal are
combusted simultaneously.7 Using biomass as a supplemental fuel in an existing coal boiler
produces benefits in the form of lower fuel costs, reductions of various air pollutants (sulfur
dioxide, nitrogen oxide and greenhouse gases), and avoidance of landfills and associated costs.8
These benefits will be discussed in further detail below.
A DOE report on the feasibility of using biomass to co-fire at coal-fired plants states that
the best opportunities for economically attractive cofiring are at coalfired facilities where all or most of the following conditions apply:
(1) coal prices are high; (2) annual coal usage is significant; (3) local or
facility-generated supplies of biomass are abundant; (4) local landfill
tipping fees are high, which means it is costly to dispose of biomass;
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and (5) plant staff and management are highly motivated to implement
the project successfully.9
Most of these conditions are present in West Virginia. First, coal prices are relatively high in
the state, given the near doubling in prices over the last decade.10 Second, West Virginia is the
largest coal producer east of the Mississippi River and accounts for more than one-tenth of total
U.S. coal production.11 In 2009, West Virginia produced over 144 million tons of coal,12 and 94%
of the coal consumed in the state was used for the generation of electricity.13
The third condition, the abundance of local supplies of biomass, is worthy of further
discussion. West Virginia is the third most heavily forested state in the United States. 14 It has a
total of twelve million acres of forestland, covering over 78% of the state, with over 260,000
forest landowners.15 Of the forestlands, 98% are timberlands, or land capable of growing more
than twenty cubic feet per acre per year of wood.16 Among the total timberlands in West Virginia,
79% are privately owned, 9% are forestry owned, 8% are national forest, and 4% are owned by
other public entities.17 The forestry industry is present throughout the state; it is the only natural
resource industry present in all fifty-five West Virginia counties.18 McDowell and Webster
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Counties are the most heavily forested counties, with 93% of forest coverage.19
West Virginia produces 2.41 million dry tons of wood residue annually, including 1.34 million
dry tons of logging residue and 941,868 dry tons of mill residues.20 Moreover, this level of wood
waste is sustainable; the 2005 Forest Inventory and Analysis (FIA) data for West Virginia showed
a net annual growth to removal ratio of 1.08 for all species combined, suggesting that the annual
growth is greater than the annual removals of growing stock.21 These large amounts of wood
residue from logging operations and mill waste are currently underutilized in West Virginia and
are potentially available for bioenergy production. Even though 68% of mill residues were used
in 2006, most of the logging residues, the largest proportion of wood residues, were
underutilized.22
In addition to the extensive forests in the state, West Virginia has 3.6 million acres of
farmland.23 In West Virginia,
annual agriculture residue production is 903,826 dry tons including
101,000 dry tons of grass seed residue, 10,618 dry tons of corn stover,
131,440 dry tons of corn silage, 1,585 dry tons of soybean residue,
3,731 dry tons of all wheat straw, 3,838 dry tons of switchgrass, 2,593
dry tons of short rotation woody crop, 662,780 dry tons of animal
manure, and 26,241 dry tons of solid wood material from the
construction and demolition waste.24
Combining the wood and agricultural residue, the total annual biomass production potential is
3.32 million dry tons in West Virginia, which could produce 47.06 trillion BTUs.25 The forestry
sector produces 72.7% of the total residue biomass in the state while the agriculture sector
provides the rest, or 27.3%.26
Given this level of biomass production, one study concluded that “West Virginia has the
potential to produce at least 5.4 billion kWh of electricity from biomass, which would be enough
to supply power to 543,000 average homes, or 61% of the state’s residential needs.” 27 Despite
this enormous potential, biomass currently accounts for only about 0.5% of energy produced in
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the entire state; in 2001, West Virginia consumed 1,255 trillion BTUs of energy, among which
only 1% was produced from biomass.28
The remaining two conditions for co-firing feasibility identified in the DOE Biomass Alert—
the avoidance of costs for disposing of biomass and highly motivated plant staff and
management—are probably not drivers in West Virginia. Tipping fees for disposal of biomass are
very much in line with the national average.29 And in the absence of any public policies that would
provide an incentive for the deployment of biomass co-firing in West Virginia, it is not clear that
management or plant staff would be highly motivated. This Discussion Paper presents possible
public policies that may provide this incentive, but it does not currently exist in West Virginia.
As noted above, co-firing biomass in existing coal-fired generating facilities can provide a
number of benefits. First, if inexpensive biomass fuel sources are available—and the inventory
described above suggests that they are in West Virginia—co-firing can produce savings in overall
production costs through lower fuel costs.30 Second, emissions of acid rain precursor gases—
sulfur dioxides (SOX) and nitrogen oxides (NOX)—can be reduced by replacing coal with biomass.31
Biomass has nearly zero sulfur content, so SOX reductions occur on a one-to-one basis with the
amount of coal offset by the biomass.32 Third, co-firing results in reduction in greenhouse gas
(GHG) emissions. Sustainably grown biomass is considered a GHG-neutral fuel (i.e., it results in
no net carbon dioxide (CO2) in the atmosphere).33 As in the case of SOX reductions, GHG emissions
are reduced on a one-to-one basis with the amount of coal offset by the biomass. The American
Coal Council, for its part, recognizes that biomass co-firing with coal can be an effective emissions
reduction strategy, as it “has the potential to reduce emissions from coal-fueled generation,
without substantially increasing costs or infrastructure investments.”34
Fourth, biomass co-firing is more attractive than some other renewable resources (e.g., solar,
wind, or hydro) because the generating resource is “firm” rather than intermittent or variable.
The higher capacity factor of co-fired coal generating facilities means that more power is
produced per unit of installed capacity, thereby improving the attractiveness of the capital
28
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investment.35 Fifth—and this is of particular interest in West Virginia, given our heavy reliance
on coal-fired generation—the ability to integrate an additional fuel source (biomass) into the coal
supply diversifies the fuel mix and provides a hedge against price increases.36 And biomass can
be economically blended in with the existing coal supply; according to the American Coal Council,
biomass “can use the pre-existing infrastructure investments for fossil fuels,”37 and the addition
of biomass to a coal-fueled boiler is not likely to have negative impact on generation efficiency
(or, at worst, “only a minimal negative impact”).38
Finally, co-firing in West Virginia could stimulate the development of a locally based fuel
supply to complement coal production, thereby producing economic benefits. Linking biomass
collection and transportation to economically generate raw material for bioenergy can
potentially create new, high-skilled jobs for people specializing in engineering systems,
computers, economics, and international trade while providing new opportunities for forest
managers, biologists, and engineers.39 Co-firing could stimulate a very large market for biomass
fuel. Co-firing a 1000 MW coal-fired power plant at a 5% rate, for example, would require about
245,000 tons of biomass per year, which in turn would require about 50,000 acres of high-yield
production.40 One study performed by Penn State University calculated that if 5% of the fiftyseven million tons of coal used to generate electricity in Pennsylvania were replaced with
biomass, it would require production of 4.4 million tons of biomass per year, nearly tripling the
current rate of biomass use for energy in that state.41
Recommendations
Policymakers in West Virginia should consider revisiting, and substantially revising, the state’s
Alternative and Renewable Energy Portfolio Standard (AEPS). Unlike virtually every other
portfolio standard adopted in the thirty-nine other states, West Virginia’s AEPS does absolutely
nothing to stimulate the development of renewable energy resources. By defining “alternative”
energy in a manner that would include thousands of megawatts of existing coal-fired generation
in the state and by allowing the procurement obligation imposed on utilities to be completely
satisfied with “alternative” energy sources to the possible exclusion of any “renewable”
resources, the measure is of virtually no value as a policy tool to stimulate development of
renewable resources in the state. The utilities’ compliance assessments, filed with the PSC
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annually, confirm that they have to do absolutely nothing to meet the obligations imposed on
them by the AEPS; the existing “alternative” generation capacity within the state is nearly three
times greater than the required 25% by 2025.
The state’s current renewable standard deprives the state of the economic and
environmental benefits that could be captured if the AEPS actually operated to stimulate the
development of the state’s considerable renewable resource potential. West Virginia has vast
quantities of biomass available that could be harvested cost-effectively and used to co-fire in the
state’s existing coal-fired electric generating plants. Developing a biomass industry in the state
would produce economic benefits, diversify the state’s economy and, if co-fired with coal, could
play a valuable role in maintaining the viability of the State’s coal industry through improving the
environmental footprint of existing coal-fired generation as a result of the reduced emissions
associated with biomass. Policymakers should consider revising the state’s AEPS to create a
specific “carve-out” of the procurement obligation geared toward co-firing biomass with coal.
For example, as a subset of the existing procurement obligation of 25% of alternative and
renewable energy by 2025, the AEPS could be amended to require that some small percentage—
say 2 or 3%—of the state’s electricity supply be generated with co-fired coal and biomass
generation, with “co-fired” defined to require no less than 10% biomass content. That would
create a separate procurement obligation on the utilities to obtain a portion of their electricity
supply from biomass co-fired generation, which would effectively stimulate the development of
a durable biomass market.

Other Elements of the Energy and Sustainability Roadmap
Based on these and similar analyses, these Discussion Papers42 will result in a number of
policy recommendations to be considered as West Virginia embarks on an energy future that will
be – and needs to be – far different from its past. It will be a blueprint, or a roadmap, for a
sustainable energy future for West Virginia. These Discussion Papers are intended to stimulate
the thoughtful discussions that are necessary to place the State on a foundation that is
sustainable, not only from the perspective of a “cleaner” energy supply but also in the resilience
of a more diversified economic base that is better positioned for the future.
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