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Executive Summary

A North Carolina based wood energy market is not a distant or hypothetical prospect. In
August 2007, North Carolina adopted a Renewable and Efficiency Portfolio Standard' (REPS)
that requires the state’s electric utilities to meet 12.5% of the state’s electricity demand in 2021
with renewable energy resources and increased efficiency. These renewable sources include solar,
wind, animal waste, agricultural residues and wood biomass, among other resources.

With passage of the REPS, North Carolina embarked on a new future for energy production
that includes significant investment in clean renewable energy. Perhaps less noticed in the bill is
the anticipated growth in energy production from forest resources. New wood energy
production has the potential to shift forest management practices in unexpected ways. As the
state develops a wood energy policy, it is critical that maintaining diverse and healthy forests
remain the top priority.

Many energy experts anticipate that, due to its relatively low cost, wood biomass will be one of
the first renewable energy resources to be implemented, and that wood biomass could be used to
meet a large percentage of the utilities’ renewable energy requirement. Harvesting the energy
potential of wood biomass can provide forest landowners with a profitable new way to manage
their lands for future generations. It can also provide a sustainable and locally grown fuel for
powering homes, businesses and cars. And wood biomass provides a cleaner energy alternative to
coal and other fossil fuels to reduce the pollution that causes unhealthy air and global warming.

However, North Carolina’s forests stand at a crossroads. The state's population is exploding,
timber markets are shifting and landowner attitudes are changing. As a result of these changes,
North Carolina is losing 100,000 acres annually to development. The decisions North Carolina
policymakers make today will largely determine whether new wood biomass markets are founded
on principles of sustainability, or whether they will compound existing pressures on the state’s
forest resources, such as those created by encroaching development in rural and suburban
communities. With thoughtful consideration and deliberate analysis, North Carolina can
improve and sustain forest health and produce local, renewable energy.

To address the potential environmental and social impacts, the state’s environmental rulemaking

authority, the NC Environmental Management Commission (EMC), should carefully consider:

¢ the ecological importance of coarse woody debris, or "wood waste," in forest systems;

¢ the location and size of wood energy facilities;

e the allowable harvest practices for wood biomass; and

e the structure of energy markets to reward private landowners for management practices that
enhance local communities.

" The Renewable and Efficiency Portfolio Standard (REPS) was authorized by Session Law 2007-397. It requires
utilities to generate a minimum of 12.5% of electricity sold in North Carolina by 2021 using renewable energy and
energy efficiency.



As wood energy markets emerge, now is the time to develop effective policies and standards.
Today's headlines regarding corn ethanol offer only the most recent example of the importance
of getting it right from the start. The rapid growth of corn ethanol production across the mid-
western U.S. has inadvertently raised local food prices, altered global carbon fluxes and impacted
landscapes worldwide. To prevent such unintended consequences, now is the time for North
Carolina to get “the cart” and “the horse” in proper sequence.

New wood energy markets should be designed to maintain healthy, diverse forests, so that North
Carolina can rely on the benefits of wood energy for years to come. To achieve this goal, North
Carolina policymakers should develop a wood energy policy that accounts for local impacts at the
harvest site, secondary impacts off site (i.e., downstream) and cumulative impacts across the
landscape.

Establishing workable policies for wood-based energy and fuels will be a complex and critically
important process. Specifically, North Carolina needs a wood energy policy that provides:
1. adequate mechanisms to protect water quality;
sufficient safeguards for wildlife;
policies to minimize landscape impacts;
consideration of water supply constraints;
protection of air quality;
an appropriate role for public incentives; and
a well funded research agenda
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These polices need not stifle the development of new energy markets. If carefully crafted, they
will ensure access to forest resources for existing industries, provide a voice to local communities,
maintain diverse forest benefits, improve economic conditions for private landowners, and
expand the use of renewable energy in North Carolina.

Decades from now, historians may look back on this time as the pivotal moment when North
Carolina transitioned from a forest economy built on pulp and paper production to one that fuels
the new low-carbon economy by supplying renewable electricity, cellulosic fuels and carbon
credits. This is the chance to get it right, from the start. North Carolina has an opportunity to
set the benchmark for how existing and new markets for wood will be balanced across our state,
the region and the nation.



I. Why wood energy? It's clean, renewable and homegrown.

Today, 60% of North Carolina’s electricity is generated using coal, the dirtiest fuel source, all of
which the state must import.” Essentially all of our transportation fuels are imported from
outside North Carolina. Because wood biomass is abundant and renewable, the state's forests
could provide a clean, locally available energy alternative. In turn, shifting to this cleaner fuel
will help attract new industries, create jobs, support private landowners, increase the state's
energy independence, and keep more energy dollars in the state’s economy. (See section II below
for the reasons to be cautious with wood energy.) Wood can provide numerous advantages as an
energy source:

Wood biomass is cleaner than conventional fuels. It contains fewer heavy metals, and
lower sulfur levels than coal. Burning wood also releases less nitrogen oxides, the
pollution that contributes to the formation of unhealthy air. Gasification and other
alternatives to direct combustion of wood biomass are even cleaner.

Wood biomass is climate friendly. Trees are part of the short-term carbon cycle. As
they grow, they remove carbon from the atmosphere. The carbon is returned when the
wood is burned or left to decay. As a result, wood biomass has generally been considered
a carbon-neutral fuel that does not contribute to global climate change. The full life cycle
of emissions, including carbon losses from soils and emissions released from transporting
the fuel to its final destination must be evaluated to provide an accurate accounting of the
carbon budget. Considering a full life cycle analysis, wood likely is more climate friendly
than using corn or soybeans for energy production.

Wood biomass is a homegrown fuel. As noted above, North Carolina currently meets
60% of its electricity demand through coal combustion. Another 30% of demand is met
using nuclear power, with the remaining 10% met by hydropower and other sources.
Both the fuels for coal and nuclear plants must be imported, at a cost of $1.6 billion each
year." Meeting a portion of the state’s electricity demand using wood biomass would
allow more of the state's energy dollars to remain in state’s economy. It would also assist
the state's economy by creating new local jobs and assist private landowners with a new
source of income.

Wood biomass is a low-cost fuel. With the price of coal, oil and other fossil fuels
spiking, wood biomass is becoming more economically attractive. Transportation of
wood from harvest site to power plant is the primary expense.

* Energy Information Administration. State Energy Profile for North Carolina,
http://tonto.eia.doe.gov/state/state_energy_profiles.cfm?sid=NC .
* Environmental Defense. “The Power to Choose: North Carolina’s Clean-Energy Future”, 2007.



Wood biomass can create healthier forests. Thinning forests by removing small-
diameter wood for energy utilization could enhance forest productivity and wildlife
habitat. Destructive forest insects and disease thrive in dense, overstocked® forests.
Biomass harvests that include forest thinning could reduce these conditions and lead to
healthier forest stands.

Harvesting the energy potential of wood biomass is emerging, along with carbon markets and
ecosystem services, as a profitable new way for landowners to manage their lands for future
generations. Wood biomass can provide a sustainable and locally grown fuel for powering
homes, businesses and cars. But these benefits are only fully realized if policies are in place to
maintain and protect healthy, robust and diverse forests across North Carolina.

II. Why limit wood energy? Water, wildlife and landscape concerns.

Forests are complex systems. They function within multiple spatial and temporal scales. The
state should develop a wood energy policy that accounts for local impacts at the harvest site,
secondary impacts off site (i.e., downstream) and cumulative impacts across the landscape.
Unfortunately, new markets for wood biomass are already emerging even before the social,
economic and ecological impacts are fully understood.

As an example of the potential impacts at each of these scales, consider the potential adverse
impacts on wildlife, water quality and the forest landscape.

Wildlife: A wood energy market that gets "too hot" could strip harvest sites of needed
"wood waste." Removal of coarse woody debris from harvest sites has been found to
negatively impact breeding bird abundance, diversity and richness. For example, “neo-
tropical migrants had fewer breeding territories on plots where downed coarse woody
debris was removed.” Small mammals are also harmed by the removal of coarse woody
debris from sites, including reduced reproduction and population levels for mice’ and
shrews.” These small mammals and other wildlife are essential for functioning forest
systems. T'o maintain a diversity of wildlife species, harvested sites require standing and
downed coarse woody debris while forests regenerate.

Water Quality: Coarse woody debris promotes soil and slope stability, thereby

decreasing the potential for erosion. Downed wood serves as a natural obstacle that

*"Overstocked" is a silvicultural term referring to the number and density of trees in a forest stand. In North
Carolina, some 20% of forests are currently overstocked, based on US Forest Service inventory analysis.

* Lohr, Steven, Sidney Gauthreaux and John Kilgo. "Importance of Coarse Woody Debris to Avian Communities
in Loblolly Pine Forests." Conservation Biology. 16(3): 767-777. 2002

* Loeb, S. "Responses of small mammals to coarse woody debris in a southeastern pine forest." Journal of
Mammalogy. 80(2): 460-471. 1999. and Mengak, M and D. Guynn. "Small mammal microhabitat use of young
loblolly pine regeneration areas." Forest Ecology and Management. 173(2003): 309-317. 2003.

" McCay, Timothy and Mark Komoroski. "Demographic responses of shrews to removal of coarse woody debris in
a managed pine forest." Forest Ecology and Management. 189(2004): 387-395. 2004.
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captures, retains and stores eroding sediment.” Sites cleared of too much coarse woody
debris could increase water quality concerns across the state.

Implementing forestry Best Management Practices (BMPs) have been shown to
effectively protect water quality during forestry operations. In North Carolina,
implementation of BMPs occurs on about 82% of harvest sites, but implementation is
voluntary. When BMPs were not implemented, 42% of harvest sites were found to be a
threat to water quality.” As additional coarse woody debris or "wood waste" is removed
from sites for wood energy production, the threats to water quality will increase.

Forest Landscape: North Carolina's forests are owned by over 600,000 landowners", all
making individual decisions that affect not just their forests, but their neighbor's forests
and the future of the state. As a wood energy market emerges, these landowners will be
rewarded with increased prices for wood biomass; as prices increase, more and more
landowners will likely shift their management practices to produce more wood biomass
for these new markets. Without careful consideration of facility location, size and
resource demands, new wood energy production could drive a shift in the age and species
structure of our forests. Careful consideration now will avoid future community and
ecological conflicts later.

The REPS was adopted to reduce the state's dependence on fossil fuels and reduce greenhouse
gas emissions. Several recent articles have raised real questions about the actual "carbon
footprint" of several renewable energy sources, most notably corn ethanol and switchgrass.”
Earlier studies of corn ethanol failed to take into account the carbon emissions from land use
shifts when corn was diverted from food systems to energy production. These new studies are
further focusing attention on the opportunity of forests to provide new energy sources. As the
state considers adding wood biomass to the REPS, it will be critical to consider the lifecycle
analysis of wood and other potential energy fuel options.

III. REPS expected to expand wood energy production, forest harvests.

Many energy experts anticipate that wood biomass will be one of the first renewable energy
resources to be developed under the REPS and that wood could provide the second greatest

* Fuhrman, Nicholas. "An analysis of the ecology and public perception of coarse woody debris in Virginia." Thesis
for Master of Science in Forestry. Virginia Polytechnic Institute and State University. 2004

’ NC Division of Forest Resources, "Final Report for the North Carolina Forestry Best Management Practices
Implementation Survey, 2000-2003." December 2005. pg 1.

" North Carolina Forestry Association. "A Landowner's Guide to Forestry in North Carolina." Raleigh, NC.
http://www.ncforestry.org/docs/Landowners/more info/NCFA%20LANDOWNER%20GUIDE%202005.pdf
(accessed March 31, 2008)

"' Searchinger et al. "Use of U.S. Croplands for Biofuels Increases Greenhouse Gases Though Emissions from Land
Use Change." Sciencexpress. February 7, 2008. 10.1126/science.1151861; Fargione et al. "Land Clearing and the
Biofuel Carbon Debt." Sciencexpress. February 7, 2008. 10.1126/science.1152747.




source of renewable energy in the REPS, behind onshore wind.” Wood biomass, whether for
electricity production or liquid transportation fuels, can be collected from several different
sources, each with a unique set of advantages and disadvantages. The larger resource streams
available in North Carolina are briefly described below.

Industrial residues and by-products: Forestry mill residue includes waste material (shavings,
chips, saw dust, etc) generated during the production of forest products at primary and
secondary manufacturing plants. Most industrial residues are already being collected at mill
sites for on-site heat and energy production, leaving very little additional biomass available
for other energy uses. Other industrial by-products include pallets, shipping materials and
waste paper.

Wood biomass from land clearing: When land is cleared for development, the wood is either
trucked to a landfill or burned on-site, releasing particulates and other forms of air pollution.
Neither option is preferable. One argument against selling wood waste from development
for biomass is it could tip the economic balance sheet towards more development. This
seems unlikely given the profit for selling land for development provides a far greater rate of
return than selling wood biomass for energy.

Construction and demolition debris: Construction projects are another potential source of
wood biomass for energy. However, building materials are often contaminated with paint,
wood preservatives, vinyl, plastics, heavy metals and other hazardous products. When
burned, these contaminants emit hazardous air pollution. Only clean construction and
demolition debris should be used for energy generation.

Municipal yard waste and tree trimmings: Using tree trimmings, storm debris and other
woody yard wastes for energy will reduce the amount of waste entering local landfills. While
these materials should also be screened for possible contamination, they generally pose a
lower risk than construction and demolition debris.

Forest Harvest Operations: North Carolina has 18 million acres of forestland. These forests
provide many economic, ecological and social benefits. On average, nearly 500,000 acres are
harvested annually. Seventy percent of these harvests are clearcuts, with approximately 23
tons per acre of biomass remaining on site after the forest harvest. This is 23 tons of
potential "wood waste" for energy production or coarse woody debris for protection of
wildlife habitat and water quality. Of the five sources of wood biomass, the "wood waste"
from harvest sites represents the largest single source.

The REPS is expected to dramatically increase demand for wood-based energy. And the only
untapped wood source large enough to satisfy that demand is from increased and more intensive
forest harvest operations.

“La Capra Associates. Analysis of a Renewable Portfolio Standard for the State of North Carolina: Technical
Report. December 2006.



IV. The EMC has opportunity to define "wood waste" and to establish standards.

The REPS authorizes nine different sources of biomass energy, which typically includes any
organic material that can be converted to energy.” The list of eligible biomass energy resource in
the REPS includes “wood waste” and "energy crops". However, no further definition or
guidance is provided in the law for "wood waste" or other sources of biomass energy.

Unlike other biomass energy sources such as animal waste and agricultural residues, forests are
not a waste product, nor are they unlimited like solar and wind energy. In the forest, no wood is
"wasted." Wood is eventually recycled and reused in forested ecosystems. "Wood waste" is more
accurately considered "coarse woody debris," the large pieces of wood left on the forest floor as a
result of falling trees or timber harvests. As discussed in Section II above, coarse woody debris
serves three critical functions in forest systems: nutrient recycling, soil stability and wildlife
habitat.

Scientists agree that forests don't function properly without coarse woody debris left on site. The
NC Chip Study (2000) found “[t]he consensus among experts is that the absence of downed
woody debris would be detrimental to biodiversity and ecological processes.”” The development
of robust new wood energy markets may encourage the removal of a considerable portion of the
course woody debris typically left on harvest sites. In a recent New York Times article, Mitch
Mandich, chief executive of Range Fuels, described what portion of the tree he anticipates using
in a cellulosic ethanol plant in Georgia. Mr. Mandich claimed, “Bark, needles, cones, we use all
of it.”" And according to local media accounts, technology is being developed here in North
Carolina to utilize "more of the forest's organic products — bushes, leaves and needles, and trees
under 6 inches in diameter...""

Science has yet to identify exactly how much wood debris must be left on site to fulfill critical
ecological functions. In the absence of hard data, a value judgment based on best available
science will be required to determine how to proceed with energy from woody biomass. The
definition of "wood waste" and the amount of wood that can be sustainably harvested (or
inversely, the amount that should remain on site) will require careful policy decisions and more
clearly defining "wood waste" in the REPS in order to avoid harvest practices that are
detrimental to forests, wildlife, soils and water quality.

V. Facility size and location will determine impact on communities and forests.

The location, size and concentration of energy generation facilities will greatly influence the

opportunities and challenges raised by the emerging energy market. Wood is heavy and bulky.

" US department of Energy, Energy Efficiency and Renewable Energy,
http://wwwl.eere.energy.gov/biomass/biomass basics fags.html.

" Hess and Zimmerman, NC Chip Study, Working Paper #6, I, pg 6, 2000

" Kevin Moloney. "Fuel Without the Fossil." NYTimes. November 9, 2007.

"“Book, Sue. "Prototype biomass harvester devours small trees, underbrush." New Bern Journal Sun. December

19, 2007.




Transportation costs often limit wood collection to between a 25 and 50 mile radius around
energy generation facilities, regardless of facility size. Larger facilities require more fuel wood,
increasing the possibility that extraction of wood biomass will surpass the ability of the local
forests to regenerate naturally. The demand for fuel wood will continue for a generation after
wood energy facilities are built. In areas with already heightened forest loss, the wood supply
must be carefully assessed. [See Section VI for competing resource demands and Section VII for
current forest trends. |

The choice of technology for converting wood to energy will result in additional environmental
impacts. The energy in wood biomass can be released through burning (direct combustion),
gasification (combustion in a low-oxygen environment to produce a gas that can be more
efficiently burned for fuel) and digestion (using bacteria and enzymes to produce a fuel gas).

Direct combustion of wood biomass produces the greatest air pollution, including particulates,
oxides of nitrogen, carbon dioxide and hazardous air pollutants. Technology exists to control the
amount of pollution released to the atmosphere. North Carolina’s renewable energy law requires
that any new renewable energy facility built to meet the requirements of the bill must install the
best available technology, or BACT, for controlling air pollution.”

Increased reliance on wood biomass for energy production could increase water quality and water
supply concerns compared to less intensive forest management, but wood biomass creates fewer
impacts to water resources than annual row crops for energy production’. Assuming an
increased prevalence of future droughts, water supply constraints should be considered in the
siting and permitting of future biomass energy facilities (especially future ethanol plants”). As
discussed in section II, the excessive removal of wood biomass from harvest sites could decrease
soil stability and increase sedimentation in adjacent water bodies. These potential harvest
impacts can be addressed through targeted Best Management Practices for woody biomass
utilization.

Finally, local communities will differ on their reaction to new biomass energy facilities. While
the facilities may create new jobs and strengthen local economies, they will also place new
demands on forest resources and the environmental and aesthetic services they provide. In the
past, communities around wood processing plants have raised road safety and noise concerns over
the reliance on heavy machinery and trucks. These will be important issues for local citizens and
a process should be implemented prior to facility siting to address local concerns and alleviate site
specific issues.

VI. Biomass market increases competition for wood and forest resources.

" Session Law 2007-397 2.(a)(g)

" National Research Council of the National Academies. "Water Implications of Biofuels Production in the Unites
States." 2008. pg 58.

" See for example, article from Tampa Bay, Florida with water demands from new ethanol plant:
http://www.economist.com/world/na/displaystory.cfm?story id=10766882
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The expected new energy markets for wood biomass are emerging within an already competitive
forest products industry. The state's forest resources currently have multiple demands placed on
them, both consumptive and non-consumptive. Developing adequate policies to foster new
energy markets requires consideration of the existing demands for the state's forests and
development of mechanisms to minimize the collective impact of existing and new industries.

EXISTING MARKETS AND SERVICES

Traditional Forest Products (Pulp/Paper): North Carolina has a long history of pulp and paper
production. Approximately 350,000 acres of forests are harvested annually for pulp, paper and
saw timber in NC.” Over the past decade prices paid to landowners for pulpwood have declined
by 25%. Sluggish markets for low value timber are reducing forest management options,
decreasing forest health, diminishing economic returns and expanding interest in wood energy
markets.

Ecosystem Services (Water, Air, Aesthetics, Wildlife): The state's forests provide numerous
ecosystem services to the citizens of North Carolina, including clean water, fresh air, wildlife
habitat and aesthetic views. Although these services are essential to a healthy, desirable future
tor North Carolina and its citizens, they have historically been undervalued (or not valued) in the
marketplace.

DEVELOPING MARKETS

Wood-Based Electricity: North Carolina homeowners and businesses have a long history of using
wood for energy. Whether for heating homes or running pulp and sawmills, wood has been an
important energy source. Today, with renewable energy standards in twenty-five states, growth
in wood-based electricity production is expected to increase rapidly in the coming years. In
North Carolina, the market price for wood biomass remains below pulpwood or sawtimber
prices. As long as prices for biomass wood remain low, the impact on other forest resources
should be minimal.

Ligquid Transportation Fuels (Cellulosic Ethanol): In addition to electricity, wood biomass can be
converted to transportation fuels (liquid biofuels), including ethanol. With the cost of
petroleum at an all-time high, researchers, investors and public officials are looking to our forests
to provide a cheaper and cleaner alternative to fill America's gas tanks. US Representative Bob
Etheridge has claimed "with planning and the help of federal and state government, North
Carolina could be the Saudi Arabia of biofuels." The wood biomass for cellulosic ethanol is
largely the same as wood-based electricity, but larger ethanol facilities (compared to electricity)
will likely cause greater impacts on forest resources.

Greenhouse Gas Sequestration (Carbon Credits): The emerging carbon market could reward forest
landowners for sequestering vast quantities of carbon in their forests and soils. As new wood
biomass energy markets are expanding, the carbon market could offer a competing use for

* Brown, Mark. "Forest Statistics for North Carolina, 2002." United States Department of Agriculture. Forest
Service. Southern Research Station Resource Bulletin SRS-88. Table 48. 2004.
" NCSU, Technician, 3/13/2007
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forests. Forest managers may find it difficult to simultaneously increase carbon sequestration and
provide renewable energy production.

OTHER PRESSURES

Urban Development (Homes / Roads): Development offers landowners thousands or tens of

thousands of dollars per acre. Compared to economic returns from forestry, the windfall from
development can be irresistible. Every year, 100,000 acres of North Carolina's forests are
converted to homes, shops and roads.” These areas will not be forests again; at least not in this
generation’s lifetime. As forest acreage shrinks across the state, the remaining forests face
increased pressure for all the competing demands.

Meeting all these demands placed on private forests will require previously unattained levels of
coordination and planning. State and local policies are not currently adequate to address the
growing demand on our forests. A properly designed wood biomass market can be one of many
tools to help North Carolina develop a bright future that maintains healthy forests and meets
renewable energy goals.

VII. Current forest trends: Development threatens sustainability

North Carolina's forests are undergoing tremendous change”. The state's population is
exploding, timber markets are shifting and landowner attitudes are changing.

The impact of these rapid transitions is observable in the quantity and quality of the state and
region's forests. Across the Southeast, forests are expected to decline by 30 million acres over the
next 30 years.” North Carolina lost 1 million acres of forests in the last decade, equivalent to

270 acres per day or 100,000 acres of forests annually.

Most of North Carolina’s forests (more than 84%) are privately owned, a trend found throughout
the Southeast. Every year North Carolina’s 600,000 landowners each make individual decisions
that together shape the future of the state’s forests. Most of these landowners have less than 50
acres of forestland. As a group, their attitudes are shifting. Most landowners today want some
periodic income from their forests, but often place higher values on wildlife habitat, aesthetics,
recreation and other non-market benefits.

The state’s forests have already been significantly altered. Longleaf pine now covers just 3% of its
former range. Mature upland hardwood forests have been degraded or converted to soybean,
corn and cotton fields. North Carolina and other southeastern states have over-invested in
planted pine; pine plantations account for 25% of the landscape in the state, most of it in the

* Brown, Mark. "Forest Statistics for North Carolina, 2002." United States Department of Agriculture. Forest
Service. Southern Research Station Resource Bulletin SRS-88. 2004.

* See "Standing Tall: A new path for North Carolina's private forests"
[http://www.edf.org/article.cfm?content]D=5420] and "North Carolina's Forests at a Crossroads"
[http://www.edf.org/documents/3565_NCForestry.pdf] for a fuller discussion and complete documentation of the
following issues and statistics.

*Wear, David. "Chapter 6: Land Use." In Southern Forest Resource Assessment. United States Department of
Agriculture. Forest Service. Southern Research Station Technical Report GTR SRS-53.
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coastal plain. With supply of young, small pine trees is increasing and demand for these trees
declining, landowners have fewer options for earning income from their forests.

Landowners are finding it increasingly difficult to maintain their forests as economic options
disappear and development pressures increase. If landowners are unable to keep their lands
forested, the state will continue to lose important forest functions, such as water and air
purification, wildlife habitats and aesthetic enjoyment.

Policy Considerations: Getting it right, from the start.

The general public and elected officials increasingly seek the production of multiple benefits
from forests and simultaneously demand more production of new renewable energy. Wood
biomass markets could meet both demands, ushering in a new era of forest restoration, enhanced
management and new energy resources. But without careful consideration by policy makers,
forest professionals and the general public, these same markets could undermine forest
sustainability.

The Renewable and Efficiency Portfolio Standard (REPS) does not define "wood waste." The
only North Carolina program with a definition of "wood waste" is the North Carolina Green
Power Program (NCGP). The Green Power program narrowly defines "wood waste" to include:

tree trimmings, mill residues (bark, sawdust and fines from primary processing facilities);
segregated construction and demolition wood (excluding painted, treated, glued, pressurized
wood or any wood contaminated with plastics or metals); clean wood waste from manufactured
home plants, pallet recycling facilities, furniture manufacturers, finished building products and
other similar industries; wood from land clearing that would otherwise end up in landfills; and
wood bedding material removed from poultry brooder houses.

The Green Power definition specifically states wood “chips” derived from processing whole trees
within forested land will not be allowed as qualifying wood waste.” Wood chips from forest
operations were excluded from the NCGP in large part due to concerns with water quality,
wildlife habitat and landscape impacts.

The recently adopted Renewable Fuel Standard (RFS) as part of the 2007 Energy Bill provides
another definition of renewable biomass. The RES allows wood from1) existing forest
plantations, but not new plantations; and 2) native forests that are not state or globally rare forest
types.” This definition provides one model to allow wood biomass harvests while providing
some limitations to reduce potential negative impacts. North Carolina is likely to write its own
definition for "wood waste" and "energy crops" but the RFS provides one place to start.

* From NC Green Power Bidder Instructions. P 3. website accessed December 7, 2007:
http://www.ncgreenpower.org/documents/Bidder Instructions%20Revised. DOC
*U.S. Public Law 110-140 section 201 (1)(I)

13



With passage of the REPS, the Environmental Management Commission "may establish a
procedure for evaluating renewable energy technologies" and if necessary establish a program to
implement protective standards. When considering standards for wood biomass energy markets,

the EMC should adopt a wood biomass policy that achieves the following goals:

1. Protect water guality

Harvesting wood for biomass often results in the removal of a greater portion of the slash and
logging debris typically left on-site after a harvest. This coarse woody debris holds soil in place
and slows water runoff, limiting the amount of sediment pollution entering streams, lakes and
rivers. In a wood biomass harvest, where most of the slash and debris is removed for energy
production, the opportunity for water quality degradation increases, especially on steeper slopes
and more erosive soils.

Most Southeastern states have little or no public policy framework to guide development and
implementation of new forest-related technologies. In the Midwest, Minnesota” has developed
Best Management Practices (BMPs) for wood biomass harvests. Missouri”, Maine” and
Pennsylvania® are all in the process of developing standards for wood biomass.

Few states in the Southeast have mandatory BMPs or harvest notification requirements. A
recent North Carolina study found that education and outreach efforts have succeeded in
convincing 85% of forestry operations to implement BMPs. However, when forestry BMPs are
not-implemented, 42% of harvest sites posed a risk to water quality.” Given the importance of
implementing forestry BMPs for water quality, the EMC should consider alternatives to reach
100% BMP implementation on forest biomass operations, including mandatory water quality

and wildlife BMPs.

2. Sufficient safeguards for wildlife

Coarse woody debris provides habitat for migratory birds, small mammals, amphibians and many
other wildlife species. Wildlife experts agree that more coarse woody debris is better and that
less harms wildlife populations. In studies of wildlife impact, breeding bird and small mammal
abundance, diversity and richness were all reduced with removal of coarse woody debris.”

Wildlife BMPs for biomass harvests should be developed that ensures 1) sufficient coarse woody
debris is retained on site; 2) snags and vertical structure is retained in clearcuts; 3) rare and

* Minnesota Forest Resources Council, “Biomass Harvesting Guidelines for Forestlands, Brushlands and Open
Lands.” December 2007.

* "Biomass Harvesting Best Management Practices (BMPs) Development for Forestland in Missouri."
http://mdc4.mdc.mo.gov/Documents/16633.doc

? Benjamin, Jeff, et al. "Biomass Harvest Guidelines." Powerpoint presentation to NRCS — State Technical
Committee, Bangor Maine. November 15, 2007.

¥ Personal Communication. http://www.pabiomass.org/contact.html

* NC Division of Forest Resources, "Final Report for the North Carolina Forestry Best Management Practices
Implementation Survey, 2000-2003." December 2005. pg 1.

* See Section 11, page 6-7 of this paper for supporting information.
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declining forest types are not converted or negatively impacted; and 4) wood biomass operations
restore and improve wildlife habitat.

3. Policies to minimize landscape impacts

North Carolina's landscape is comprised of hundreds of thousands of forest owners, all making
individual decisions about how to manage their forests. The decisions made this year affect not
just neighboring landowners but also future generations. The emerging wood biomass market
has the potential to shift forest types, age classes and management intensity across the landscape.
As biomass prices increase, more and more landowners likely will respond by selling younger
trees, shifting management intensity and converting forest types. Like all commodities, in the
short run, the price of wood biomass will be determined largely by demand.

Demand for wood biomass will be driven by the size of the energy generation facility (i.e. how
much wood it uses) and proximity to other wood using facilities. Many questions remain for the
EMC to address. Will economic signals be sufficient to address mill siting and avoid landscape
scale issues? Should the state reward smaller facilities (i.e. those that utilize less wood) and well-
spaced facilities? Should the state create a biomass utilization board to review applications and
approve facility locations to ensure sustainable forest resources for the life of the facility, given
other expected uses of forests in the region? These policy questions will not only affect the
biomass market but also the future of our forested landscape. The EMC should ensure that new
wood biomass facilities have sufficient resources available over the life of the plant and will not
create unsustainable harvest patterns across the landscape.

4. Consideration of water supply constraints and demands

The lingering drought has raised the awareness of water supply issues across the state. The
future of energy production has been no exception. As North Carolina develops new sources of
energy production, whether a new coal plant, wood based electricity or ethanol production, water
supply demands and constraints will be increasingly important issues to consider. Cellulosic
biorefineries are estimated to use 9.5 gallons of water per gallon of ethanol.” The water demand
can vary significantly by technology emphasized for energy production. These are issues that
deserve additional research and careful consideration.

5. Protection of air quality

While using wood biomass for energy generation generally produces less air pollution than fossil
fuels, it is not a pollution-free energy option. Appropriate controls must be used to ensure that
harmful particulates, metals and other pollutants are minimized. Just as size and location of
wood biomass energy facilities will determine the pressure on the forest resource, they will also
determine the extent to which cumulative emissions must be managed.

6. An appropriate role for public incentives

Multiple federal, state and local incentives are spurring renewed interest in renewable energy.
Unfortunately, these incentives have preceded sufficient risk analysis or clear definitions of how

* Water Implications of Biofuels Production in the U.S. National Research Council. 2007
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renewable energy sources should be collected, processed or utilized. At the federal level,
incentives for biomass utilization are finding their way into the Farm Bill, energy bill, tax bills
and appropriation bills. States are just as rapidly providing incentives for the production of
biomass. And the private sector is responding with new financing and new technologies. With
the government's assistance, we are on the cusp of a biomass boom. In large part, government
incentive programs will influence the size and location of these new markets.

Public support of woody biomass -- whether through a renewable energy portfolio standard,
tederally funded research or other policies -- should deliver positive benefits back to the general
public. North Carolinians increasingly expect new renewable source of energy and well-
managed, healthy forests. Public incentives for a new wood biomass market can spur these
demands for new energy technologies and healthy forests. But only if the incentives are targeted
to projects that ensure concerns about water, wildlife habitat, air emissions and the forest
landscape are addressed.

7. A well funded research agenda

North Carolina is in the midst of a biomass boom. Policies will be developed over the coming
months and years without full information. With a lack of research, policy makers should
proceed with caution. They should support and engage broad range of academic, business and
NGO professionals in a comprehensive research agenda. Questions to answer include:
1) What land use changes are expected with a shift to wood-based electricity and fuel
production?
2) How will an increasing price for wood biomass shift landowner management decisions?
3) How much wood is available for the many economic demands placed on the region's
forests, including pulp, OSB, wood-based electricity, cellulosic ethanol, carbon
sequestration?
4) What role do existing or potential incentives have on wood biomass production? How
much will they drive biomass production?
5) How will wildlife species respond to varying intensity of coarse woody debris removal?
6) How will soil nutrient cycling and organic soil production respond to varying intensity of
coarse woody debris removal?
7) What new policy and economic mechanisms are required to enhance rural communities
with wood biomass markets?

Conclusion

The decision is ours: what future will we choose for our forests and for our ever-growing energy
needs? These decisions have historically been made in isolation, by different agencies and with
industry-specific policies. Today's challenges demand a coordinated policy crafted in a way that
expands new markets, protects existing industries, rewards private landowners and maintains
diverse, healthy forests.

These varied goals can be met; and must be met, if North Carolina is to continue for decades as a
leader in forest conservation and renewable energy production. Decisions made today will

16



determine whether existing and new markets for forest products will be well balanced with
ecological objectives for protection of wildlife habitat, soil health, and air and water quality. And
these decisions will have local, national and global consequences. This paper provides a
framework for thinking about the emerging wood biomass market; it doesn't provide the
answers. Those lie with the citizens, academic researchers, business leaders and elected officials
of the state.
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