WOODY BIOMASS ENERGY
OPPORTUNITIES IN ALABAMA

The unit shown is a BioMax®, a transportable, fully automated, and environ@lgniriendly downdraft gasifier system suitable fonall businesses,
rural homes, and schools. Photo is courtesy abNalt Forest Products Laboratory and Community Pd®a@poration. (Auburn University has a newer
BioMax25® model demonstration unit on a movable trailer.)
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Alabama is receiving millions of federal dollarsdonduct energy audits, develop energy efficiency
and conservation strategies, conduct feasibilitgists, perform energy efficiency retrofits, andatis
renewable energy technologies such as energyesffitiirnace and boiler systems. The Alabama
Department of Economic and Community Affairs (ADEGAEnergy Division is coordinating the
distribution of these funds in Alabama. This igraat opportunity to replace an old furnace ordyoll
with a new efficient heating system that uses wdadynass (fuelwood) or pellets.

This new publication;Woody Biomass Energy Opportunities in Alabama&bntains useful
information and additional resource links that willp you decide whether or not to invest in a new
system.

You may also visit our agency websieyw.forestry.alabama.gowand click on theMarket and
Informational Resource$button for additional information. We are addingw information to our
website as these emerging markets, price trendsiriermation and technology improvements, and
energy systems develop.

Please call our office if after reviewing this infoation you would like our assistance to furtherspe
installing a new system.

Thank you for your consideration.
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WOODY BIOMASS ENERGY
OPPORTUNITIES IN ALABAMA

INTRODUCTION

Public perception and concern that increased i€®@levating global temperatures has resulted in a
national emphasis to replace fossil fuels and watal clean renewable fuels to supply our future
energy needs. The Alabama Forestry Commissiop\msithat using woody biomass to produce heat
and energy will not only offset Guildup, but will also improve Alabama’s econommdéeep our
forests healthy.

Woody biomass is a renewable product typicallyilethe forest during harvests or produced as
manufacturing waste products. This material isclpy called fuelwood. Using some of this matkria
will not only help replace fossil fuels with rendvia fuels, but will also reduce the risks of destine
wildfires, insects, and disease, and have increeaedcity to support wildlife. When fuelwood is
burned it generates lower levels of hazardous eonmisghan traditional fuel sources.

This publication provides information on the woddgmass materials available in Alabama, timber
harvest and price trends and per unit cost congasiwith traditional energy sources. It also costa
references to further information that investorsustl find useful when deciding whether or not to
install wood-using energy systems. Referencepranaded to manufacturers of wood-using energy
systems, grant sources, tax credit incentivescasd studies of others who have installed sucdessfu
systems. You may also visit our agency websigw.forestry.alabama.ggwand click on theMarket
and Informational Resourcesbutton for additional information, which is beipgriodically updated.

Our hope is that you will invest in this technoldgyutilize Alabama’s forest and agriculture resmsr
instead of relying on traditional, non-renewablel$uto supply your energy needs.
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ALABAMA’S FOREST & AVAILABLE WOODY BIOMASS 1!

Alabama’s forests cover 70 percent of the sta@2orf million acres. Surveys show that our forasés
increasing in timber volume, including biomass.adma’s forests produce 2% times more timber
volume now than fifty years ago. The forests qurgito grow and become more productive even with
a strong forest industry and timber market. Mdgshe forestland is being managed to ensure the wis
use and sustained management of our natural resofocfuture generations.

Not only is the volume increasing, but the size and

quality of Alabama’s timber has improved. Currgntl
72 percent of Alabama’s forests contain significant

pulpwood and sawtimber-sized timber.

Over two-thirds of the pine forests and most harmhivo
forests are from natural origins. Approximatelyf lod
the tree inventory (growing stock) consists of pamel
the other half hardwood.

Qak-Hickory-Pine

There are 495.7 million tons of softwood inventand
572.7 million tons of hardwood inventory in Alabama

From 2001 to 2008, softwood grew by 37.9 milliongo
annually and hardwood grew by 18.7 million tons
annually, for a combined 5.3% increase.

Forest Type
[ ILoblolly-Shortleaf Pine

Area of Timberland by Stand Size

o [ElLongleaf-Stash Pine

Ny ocked | loak-Gum-Cypress

onstocke Oak-Gum-Cypress Qo Hickory:Pine
areas :

Sapling-
s;pdll?r?g During the same time period, Softwood
harvested was 30.2 million tons annually, and
Sawtimber hardwood harvested was 12.5 million tons, for a

combined 4.0% decrease.

From 2001 to 2008, Alabama’s tree inventory
increasedby a net amount of approximately
13.9 million tons annually or 1.3% increase.
That's enough additional wood to fill up
142,560 railroad chip containers each year!

Pulpwood

1SOURCE: Forest Inventory Analysis (FIA) & AlabamBirest Severance Tax Data
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Alabama Tree Inventory (Growing Stock)
By Species in Million Tons

1,200
1,000 -
800 -

600 -

Million Tons

400 -

200 -

1953 1963 1973 1982 1990 2000 2005 2008
Year of Survey

B Softwood Inventory @ Hardwood Inventory

Alabama forests contain an average of 75 greengenacre of tree inventory (woody biomass,
pulpwood, sawtimber, poles, etc.). Of this, apprately 10.1 green tons per acre of biomass coeld b
economically recovered if fuelwood markets wereilabée. Based on recent harvests of 840,000 acres
in 2008 there was agstimated 8.5 million tons of available biomass matial annually from

unused logging residues and cull (low-grade) timber This does noinclude standing pulpwood,
sawtimber, or pole inventory products.

COMPARATIVE UNIT COST OF FUELWOOD

Future use of fuelwood as a replacement for tiaabti fossil fuels is influenced by the future casits
fossil fuels, the comparative costs of fossil fueig fuelwood (on a equal BTU basis), and
government tax credits and grant incentives to pterthe use of fuelwood. Future stumpage prices as
well as harvesting, transporting, and processisgsoaill also affect fuelwood supply, and should be
considered in any decision to use fuelwood as tennaltive energy source.

While there is not an established service thaktdigelwood markets in the Southeast, it is believe
that as new energy systems are installed where yaiothass is readily available, fuelwood prices
could become comparable to roundwood and chip padovprices. Timber Mart South publishes
historic roundwood pulpwood prices, as shown ingteemh on the following page. Delivered chip
prices are typically a few dollars per ton higheart roundwood because of the extra processing costs
involved. Currently future fuelwood price predais are speculative.

2 Based upon recent FIA, Timber Product Output (TR®} harvest utilization studies conducted byUISDA Forest Service Southern Forest Research
Station biomass availability was revised to an agerof 10.1 tons per merchantable acre.
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Delivered pellet prices are significantly highecaese of the additional processing costs of drgimd
compressing the biomass into pellets. But pelatsee a much higher gross heating value and allow fo
greater consistency of burning in the furnace.lePelanufacturers have just recently started torgene

in Alabama, and pellet availability should be reskad before purchasing a unit requiring pelleta as
fuel source. The Alabama Forestry Commission aglist you with this research.

Average Delivered Roundwood Pulpwood Costs by Year
SOURCE: Timber Mart South (Region 1 - North Alabama, Region 2 - South Alabama)
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It is critical that estimated costs for woody bi@sas fuelwood be compared with other traditional
fuel costs used to produce energy, and this mudbhbe on an equivalent basis, such as cost per
million BTUs generated. The USDA Forest Service taveloped &uel Value Calculatorthat
makes this cost comparisonsittp://www.fpl.fs.fed.us/documnts/techline/fuelbeatalculator.xIs)

A summary comparison is shown in the table on the
following page. The table shows what the deliverest
of the fuelwood must be to equal a certain cost per
million BTUs of traditional energy sources.

As an example, for delivered fuel equivalents cagti
$3/million BTUs, the information in the table indies CALCULATOR ®
that you can buy green wood (at 50% moisture canten
(MC) on a wet basis) with the same heat content as
natural gas or electricity for $17.22/ton companéith
$2.46/1,000 ft3 for natural gas or $0.010/kWh for
electricity.

FUEL VALUE
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Before deciding to install a new furnace or bodgstem, potential investors should evaluate thal loc
market for the sustainable supply of fuelwood. nBgortation costs may limit the benefits of burning
fuelwood, as hauling it from outside a 50-mile tegdis usually not economical. The Alabama Forestry
Commission can assist with this analysis.

Typically in Alabama, wood-using facilities eithgurchase timber directly from a forest landowner or
through wood dealers or loggers. There are mastgisinvolved in purchasing timber and fuelwood.
Written timber purchase contracts should alwayadszl. The Alabama Forestry Commission can also
provide information to users who have never puretidsnber or woody biomass products.

CONVERSION FROM FUELWOOD TO ENERGY °*

Fuelwood can be used to produce energy in a vasfety
methods, but fall into three main categories: trerm
energy, electricity, and transportation fuels. l~oed
can be used to generate direct heat (such asumack,
fireplace, or pellet stove) or produce steam in dvoo
using boilers that is then distributed or dirediza
generator to produce electricity. Many existingogo
using facilities have thermal energy systems aijréad
place. Fuelwood can also be mixed with coal asoa “
firing” process inside a furnace at existing power-
generating facilities. Liquid fuels produced frevood
include bio-diesel, pyrolysis oil, ethanol, synibejas
(syngas), methanol, and butanol.

Electrical power generation with fuelwood generally
requires higher capacity installations of 10 taVAY or
more of electricity. Although such plants use éarg
quantities of fuelwood, smaller applications offeeater
opportunities for implementation in the short term.

Small to medium thermal systems could be instatied
residential homes, schools, small industrial/conuaér
buildings, public facilities, hospitals, prisonsidi
factories, greenhouses, foundries, and shoppingisen
Actual installations have proven these systemstodst
effective.

Initial costs of a woody biomass energy system are
generally 50% greater than that of a fossil fustayn due
to the fuel handling and storage system requiresnent

®SOURCE: USDA Forest Service National Forest Proglli@boratory
(http://www.fpl.fs.fed.us/documnts/tmu/biomass_gylprimer_on_wood_biomass_for_energy.pdf )
Pictures in this section are courtesy of New Hari@orporation, Englander, and Home Depot.
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The costs of installation is highly variable be@uosthe different types and capacities of equipmen

as well as whether equipment is new or used oca@yren-place and can be converted to use fuelwood.
An important aspect of wood energy is that a fds&l backup is typically installed for commercial
units because of the required reliability.

Providing cost estimates for wood energy systemsires flexibility and a technical understanding
that, depending on the site requirements and pregercapabilities, costs fluctuate widely. Thatco
estimates shown in the table below are meant agde ¢pr medium to large energy systems.

COMPARISONS OF MEDIUM TO LARGE-SCALE THERMAL, ELECTRICAL, AND
COMBINED HEAT AND POWER FACILITIES (Source: USDA Forest Products Laboratory, 2004)

Size Fuel use Capitgl cost Maﬁfee;i:rég fost Efficiency
(MW) (green ton/yr) (million $) (million $) (%)
ELECTRICAL
Utility plant 10-75 100,000-800,000 20-150 2-15 18-24
Industrial plant 2-25 10,000-150,000 4-50 0.5-5 20-25
School campus N/A N/A N/A N/A N/A
Commercial/institutional N/A N/A N/A N/A N/A
THERMAL
Utility plant 14.6-29.3 20,000-40,000 10-20 2-4 50-70
Industrial plant 1.5-22.0 5,000-60,000 1.5-10 1-3 50-70
School campus 1.5-17.6 2,000-20,000 1.5-8 0.15-3 55-75
Commercial/institutional 0.3-5.9 200-20,000 0.25-4 0.02-2 55-75
COMBINED HEAT AND POWER (CHP)
Utility plant 25 (73) 275,000 50 5-10 60-80
Industrial plant 0.2-7 10,000-100,000 5-25 0.5-3 60-80
(2.9-4.4)
School campus 0.5-1 5,000-10,000 5-7.5 0.5-2 65-75
(2.9-4.4)
Commercial/institutional 0.5-1 5,000 5 0.5-2 65-75
(2.9-7.3) :

a
Sizes for the CHP facilities are a combination of electrical and thermal; the first figure is electrical and the figure in parentheses
is thermal. (1MW = 3.413 million Btu/h)

Additional information, published by the NationairEst Products Laboratory, and can be found at
http://www.fpl.fs.fed.us/documnts/techline/wooditass-for-energy.pdf Information for wood
energy on a residential, commercial, and indusscale in the United States can be found at
http://www.fpl.fs.fed.us/documnts/techline/biomi@asssmall-scale-heat-and-power.pdT his website
also has a partial listing of system manufacturers.

The best way to find a system that matches youl iset® type Wwood’, “ biomass, “bioenergy’,
“furnace”, “boiler”, and/or ‘energy systemsin most internet search engines. Pellet stoasshe
found by typing irf‘pellet stove” and“wood stove” in most internet search engines.
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HOW TO GET STARTED:

There are several steps you should probably taklediding whether or not to invest in a biomass to
energy heating system:

1. Decide if there is a need to replace an existirggggnsystem or install a new system.
2. If so, compare the installation and annual costk waditional fuel systems.
3. Search out federal, state, or local financial authmhical assistance available.

4. Review the various systems available, and decidehndnergy system to purchase. (The
Internet is a good research tool for identifying thanufacturers of these systems.)

5. Contract with local woody biomass suppliers. Laegn contracts are desirable where
considerable volumes will be purchased.

6. Purchase the system. Have the manufacturer itiseaflystem ‘turnkey’.

7. Track all costs, fuel usage, energy output, andratbquired information in order to claim any
available tax credits (non-governmental entitigsije for tax credits.

ADDITIONAL INFORMATION:

There are many government agencies, universitiespavate firms that have published information

on their websites. This information includes bies#o energy research, equipment manufacturey lists
cost trends, and case studies of successful iastallof biomass to energy systems. Some of these
sources are listed below:

» U.S. Department of Energy (DOE)

The U.S. Department of Energy (DOH}tp://www.energy.ggus a major provider of funding for
basic and applied research for converting biomessurces to biofuels. Many financial assistance
opportunities are available for small to large-saalsearch activities. The Department of Energy
oversees implementation of the Energy Acts andaélanergy laws passed by Congress. There
are many grant, loan and tax credit programs listethe Department of Energy’s E-Center
(http://e-center.doe.gg\as well as omttp://www.grants.gav

There are many branches within the DOE concengratmspecific programs relating to renewable
energy development. The Office of Energy Efficieaod Renewable Energy
(http://www1.eere.energy.gov/biompasd The National Renewable Energy Laboratory (NRE
(http://www.nrel.goy provide important renewable energy research aveldpment (R&D)
information. They also contain information on dersiwation projects throughout the country.

The Energy Information Administration (EIAhttp://www.eia.doe.ggwvebsite provides a variety
of energy statistics, including use by energy seucost trends, projected future needs, and other
related statistics on national and state energldev
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» Database of State Incentives for Renewable Energp §IRE) (http://www.dsireusa.orng
Established in 1995, the Database of State Incenfir Renewables & Efficiency is an ongoing
project of the North Carolina Solar Center andltiterstate Renewable Energy Council (IREC)
funded by the U.S. Department of Energy. This webs perhaps the most comprehensive source
of information on state, local, utility, and fedeirecentives (grants, loans, and tax credits) that
promote renewable energy and energy efficiencgtebd of listing these incentives in this
publication, the reader is directed to the DSIRbBsite.

AL,
A
~ Database of State Incentives for Renewables & Efficiency

» Alabama Department of Economic & Industrial Development (ADECA)
Energy Division - Biomass Program
(http://adeca.alabama.gov/C16/Biomass%20Energy%2@fra/default.aspx

The Energy Division develops and implements théeSEaergy Programs that are funded by the
U.S. Department of Energy (DOE). Using these fust$ other resources, they provide support to
communities for increasing the awareness of eneffgyiencies and use of renewable fuels to
produce energy. Their website has listing of danstallations in Alabama.

State Energy Program and Energy Efficiency and @wasion Block Grants Provides technical
assistance and grants to governments, collegesidsses, and non-profits to decrease energy costs
and consumption, improve the energy efficiencieBwldings and vehicles, reduce fossil fuel
emissions, and spur economic growth using renewabls. Funds can be used for feasibility
studies, development of improved energy buildindesy loans for retrofitting, transportation
programs, andhstallation of renewable energy systemsSignificant funding for this program

was authorized in the 2009 economic stimulus paek&ginds can be used community wide, not
only for government owned facilities.

Biomass Energy Prograrihe program assists businesses by providing $7%5¢000 in interest
subsidy payments on loansitstall biomass energy systemsThe program also provides
technical assistance, conducts feasibility studied,promotes biomass through educational
workshops.

» US Department of Agriculture (USDA) — Energy(http://www.usda.gov/eneryly

USDA oversees the federal programs, grants, ant Iceating to agriculture and woody biomass
products. USDA has many programs to assist farmeral residents, and the nation to respond to
energy-related issues and opportunities. They bhawntire webpage devoted to renewable energy.
Information ranges from basic scientific reseaccthe development and commercialization of new
technologies.

USDA has developed “The Energy Matrixit{p://www.energymatrix.usda.goas a navigational
aide through their many energy related programgiaadcial assistance programs.
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In addition, under the “Natural Resources and Emrirent” subtopic, USDA has links to U.S.
Forest Service Forest Inventory Analysis (FIA) dathich is the most comprehensive and long-
term inventory of our nation’s forests. Using f& analysis tools, a user can estimate the woody
biomass volume within a set distance of a facditproposed facility. The Alabama Forestry
Commission provides this analysis upon request.

» USDA Forest Service National Forest Products Labotary
(http://www.fpl.fs.fed.us/partners/tmu/index.shtml

This website contains vast amounts of resourcernmdtion on developing and installing woody
biomass to energy equipment and includes considesaivhen investing in new wood-using
equipment. Some publications that should be efrést include:
primer_on_wood_biomass_for_energy.pdf, wood-bi@vasenergy.pdf,andbiomass-for-small-
scale-heat-and-power.pdTheFuel Value Calculator(USFSFuelValueCalculator.pys a
spreadsheet tool that can be used to compare ltypitacosts of various fuels (oil, coal, natural
gas, wood, etc.). The website also publishesmmébdion on how to apply for Woody Biomass
Utilization Grants.

» Alabama Department of Agriculture & Industries (ADA )
(http://www.agi.alabama.gov/alternative fuls

The Alabama State Legislature authorized ADAI twsas a clearinghouse for renewable energy
related information for the State. ADAI maintaesvebsite with a variety of useful information
relating to renewable energy research, projectfiaancial assistance programs. The website also
contains the The Alabama Bioenergy Directory” - A listing of bioenergy companies, projects,
activities, and services. The site also listsrmal assistance provided through USDA.

» Alabama Development Office (ADO) (http://ado.alabama.ggv

The Alabama Development Office works with existmgsiness and potential investors for new
businesses. Under thedvantages link on their webpage, they provide several intpat

reasons for conducting business in Alabama: slmsiaworkforce training, up-to-date listing of
available facility sites, integrated transportatioftastructure, and a complete listing of state ta
incentives. Agency personnel work with investarsitilize tax, grants, and other financial
incentive packages uniquely designed for each timest. They have considerable experience
working on forestry, utility, and renewable fuel®jects. The website contains additional
information on forestry and utility business sestior Alabama. Agency personnel and their
partners are ready to work on a variety of projeztsiake biomass to energy investments proceed
as smooth as possible. For ADO assistance, cfick@ir ‘Project Assistance”link.

> Southeastern United States Biomass Publications

Two recently published reports are available astiatél information and case studies to help an
investor. The Southern Bioenergy Roadmdégan be viewed on thiettp://www.saferalliance.net
website. Also, theWoody Biomass Desktop Guide and Todllaan be viewed on the
http://www.nacdnet.org/resources/guides/biomasssite.
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