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The Charge to the Task Force:

Facilitate the development of a
sustainable biomass and Dbiofuels
iIndustry in Kentucky that will generate
prosperity In a carborconstrained
environment, and revitalize rural
Kentucky by creating new jobs and
strengthening local economies.
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Executive Summary

In Augustof 2009GovernorSteven L. Beshear convened an Executive Task Force on Biomass and Biofuels to establish
strategic actions to develop a sustainable biomass and biofuels industry in Kent@okgrnor Beshear recognized

GKS ySSR (2 RAGSNBATFE YSyidzO1eQa SySNHe LERNITF2fA2 FyR |
Force built on existing biomass and bidf@2 I f & YR NBO2YYSYyRI (A2 ¢nergyPptan  0f A & K¢
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Agriculture and its Rural Communities: 2007 to 2012 Strategic &lidrihe Kentucky Renewable Energy Consortium
bioenergyRoadmap for Kentugko formulate a single plan of actiofor the Commonwealth

To develop the planhe task force studieéxistingas well as futuresupply and demash for biomass and biofuels in

Kentucky. Thdederally mandated Renewable Fuels Standard XR¥8riving the dermand nowand will drive the

demand in the future for biofuelsAs a result ofhis 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 prodsizde in

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 increasifig/ (i dz@dd doQkEofuels imports.

This will increase KéndzO1 @ Q&4 RSYlF YR F2NJ 0A2FdzSta FTNBY wmpBinc¥thd t A2y 3
wC{ fAYAGFIEGA2YaAa 2F o0A2FdsSta FTNRBY F22R ONRLJA adzOK Fa 02!
likely come from forestry products and emgr 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 Porfitdimdards (RPSY.wenty severstates

and the District of Columbidave mandated that utilities generate a percentage of their electricity sold from
renewable sources. The United States House of Representatives pass&uhdhiean Clean Energy and SeguAtt

which includes &ederal renewablandefficiency portfolio standard thatalls for 20% of electricity demand to be met
through renewable energy and energy efficiency by 20R(ortion of thisup to 40percent, can be met through
efficiencyupon request of the GovernorThis standard would be in effect through 2038efficiency is maximizedty
2025Kentucky will need to produce 12 percent of its electricity from renewable sources, buy the renewable electricity
credits generated imther statesor pay penalties.

Given thdimited availabilityfor other renewable resourcessolar, wind, hydropower and geothermalin this region
it is expected thatf Kentuckymeets the standard by generating electricity from renewable sources in stateuld
do soprimarily by cofiring with biomass.L ¥ Y Sy (i dz@dvaloprénavéable/e@ctricityit will compete against
other states for limited renewable electricitgredits which will increaseelectriaty rates without receivingthe
economic benefits of évelopingits ownrenewable electricity

If Kentucky chooses to proceed with the development of biontesed biofuels, approximately 10 million tons of

biomass will be needed to produce 700 milligallons of renewable biofuel§hould Kentucky be requiteo adopt a

12 percent federal RPS and choose to meet the RPS througfiatim renewable energy productioapproximatelyl5

million tons of biomass will be used for combustionK S 02 Yo AY SR RSYIFIYR FT2NJ oA2Yl &a N
forests and farmlad for the generation of electricity and the production of biofuels approaches 26 million tons,
compared to current irstate coal demand of 44 million tons. Such demand not only requires full productivity from
YSy(idz01 @ Q& T2 NXBaia icatiodzipporth®. dTheRT&sk Foicé ddhtludesh tiaS28Enilidh tons of

biomass per year, produced within a sustainable environment defined by the Commonwealth with land use changes
Ay@2t @Ay3 wmp: 2F YSyiddz01 e Qa 7T Myiéldaydadaptabiity feSeakizddo £ S 08 H

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 sustainaple<eatuckywill

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 electricityfifingowith coal. However, existing ceal

fired power plants that cdire with biomass may require seremitting and retrofits to meet emission standards.



The bioenergy industry must address the challenges it faces and one strategy to do this is by adopting New Generation
Cooperatives (NGC).GQC 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, hanaj and processing systems. Though not commonly used in Kentucky, NGCs
have been proven successful at creating economic prosperity in small Midwestern communities.

Abioenergh Y RdzZA G NE At f KI @S AAIYATAOlI yi rNatehs@ isastingaedhatSy ( dzO1 @
biomass productiorand processingan generateup to $3.4 billion of net output annuallyalong with 10,000 johs

much of which will be concentrated within rural communities statewidd. carbon constrains are imposed on

Kertucky, electricity generated from biomass will offset electricity generated from caittemse fuels. This will free

up carbon credits whichould be sold

¢ KS D2 @S Ny 2Tedk ForcdreBodags dn@Bofuels Developméass accomplished a maawopic analysis

of a Kentucky biomass industry, and has served to elevate awareness of the economic and environmental benefits of
biomass and biofuels productioln summarizing it§indingsthe Task Force haarived atfive strategic actionsas
followswhich form the basis forecommendations to Governor Beshear

Kentucky must identify a single agency to coordirtatenass and biofueldevelopment efforts.
Kentucky must develop policies to mitigate demand risks.

Kentucky must develop policies to mitigagupply risks.

A biomass industry must be sustainable.

Capitalization mechanisms must be developed.

agrwdE



Introduction

In August 2009 Governor Beshear issuedeaacutive Ordethat established a Task Force on Biofuels and Biomass.
The Task Force was chargeith six specific tasks

9 £ fARF(GS YSyidO1eQa o6A2Ylaa LINRPRdAzOGAZ2Y OF LI 6AfAGAS
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1 Evaluate biomass transportation and logistics opportunities, and recommend a course of action

1 Evaluée the status of energy crop and forestry biotechnology and ¢jeegand recommend a plan of action
that allows biotechnology to support biomass production

1 Evaluate available business structures in Kentucky, including structures that allow direct produeeship,
and formulate plans of action that allow adequate capitalization of a new biomass industry

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

The Task Force convened its first meeting on Septemb@0@9, 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 Taslkorce followed a preoutlined work plan (Appendii) thatallowed 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 diussion, and developed final recommendatiorn&he 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 developedwnatw.energ.ky.gov/biomassvhere 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 aiafuels, 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 hasralsommended 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 Bask. H-or some technical areas such as processing technologies

in which time did not allow significant testimony, the Task Force has relied upon information froBtate Bioenergy

Primer published by the Environmental Protection Agency in August 280%vell 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 thfmighumerous phone calls and
emails.


http://www.energy.ky.gov/biomass

BIOMASS SUPPLY
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1.1 Biomass Overview

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

In Kentucky'biomass resources” means any organic matteattis 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 bproducts; animal manure; residue materials; and waste prod(l¢Es 152.715) This Task Force

has confined its discussions to-famd biomass resources.

Biomass energy, or bioenemyuel or power derived from organic

mattert can be used to produce transportation fuel, heat, electric power,

or other products. Bioenerggurrently represents approximately 3 to 4
LISNOSyid 2F GKS ! yAGSR EARDHGAQ G2aGFt Sy

The benefits of increased use of bioenergy depend upon the intended

and source, but can includmproved 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 @Hmissions.

Along with the opportunities, however, are potential challengesnong them the need for reliable feedstock
supplies, the problems of infrastructure constraints for delivering of feedstocks and distribution of products, the
potential for ancilary 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 biof&tate
Bioenergy Primer, EPA, 2009)

1.2 Qurrent 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, dBiimhss energhas 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 valuablenaéyet for their products. Rural
communities could beome entirely sefsufficient 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 reardulest 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.

10



Crops grown for energy cde 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 itutiee Tinese 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 vanetta®e to Kentuckythat grow
quickly, such asastern gamagrass and big bluestem along with-native sterile hybrids like miscanthusay also be
planted for energy

Some fat-growing trees make excellent energy crops, since they grow back repeatedly after being cut off close to the
ground. These shoirbtation woody crops can grow to 40 feet in less than eight years and can be harvested for 10 to
20 years before replantindn 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 intensivenmagement than
other energy crops.

With thoughtful practice and management, perennial energy cro
can improve the soil quality of land that has been overused for an e
row crops. The deep roots of energy crops enhance the structurgees=
the soil and incrase its organic content. Since tilling occu}
infrequently, the soil suffers little physical damage from machine
Perennial energy crops need considerably less fertilizer, pestics#=
: ] herbicide, and fungicide than annual rov: .
crops. Reduced chemical use Ipse

protect ground and surface water from poisons and excessive aquatic plant growth.
Furthermore, deepooted energy crops can serve as filters to protect waterways from
chemical runoff from other fields and prevent sedimentation caused by erosion.

Perennial energy crops caalso create more diverse habitats than annual row crops,
attracting a wider variety of species such as bil#es and other beneficial insects, and
supporting larger populationghe long harvest window for energy crops enables farmn
to avoid nesting or breeding seasofidnion of Concerned Scientis)03

Kentucky has$.4 million acres of crop landit isSa G A Yl GSR GKFG GKS &dl (
community could produce over 2.3 million dry tons afgricultural residue biomass

annually. Another 3.@million dry tons of dedicated energyops could beproduced at

$40/ton. One study estimated that o€onservation Reserve Program (CRP) land alone,

1.8 million dry tons of switchgrass and 1.4 million doys of willow and hybrid poplar

could be producedtach year. Management of farm animal manure coufdovide an

addtional 34,000 tons ofmethaneannually.(DEDI, 2008)

Lignocellulosic materials such as switchgrass and crop residues hold great promise for future biofuel production. The

LR2GSYdAl

T2NI YSyddzOl & f AkSHag Baybthalzhdn yifalfa (KaBuEky ANEeEL) fasZS18 | Y R

million acres of land in otheénay with an annual yield of 2.3 tons per acre. Kentucky has a significant source of land
available for enewable energy production in othdray crop land. Assuming that switchgrass could be sold at the
same price as hay, 25% of the othery land could be converted to switchgrass resulting in a higher income per acre
for farmers since the expected yield wdube 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 alor(®EDI, 2008)

OthercropNB A A RdzS&a adzOK |a O2NYy ad2@0SNJ I yR ¢KSIG adNrg O2dzZ R
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 tonhé& total from cellulosic crops would be 121 million gallons per y&iDI, 2008)

11



2007land resources (ac) on Kentucky farms
! http://www.nass.usda.gov/Census/Create_Census_US.jsp

Cropland
Harvested | Pastured Other | Woodland | Rangeland CRP Total
West | 2,899,629 | 734,671 | 493,870 | 1,101,705 471,144 348,264 | 6,049,284
Central | 1,848,973 | 1,600,940 281,417 | 1,357,147 967,817 49,987 | 6,106,281
East 230,380 241,339 76,741 652,758 174,718 5,471 1,381,410
Total | 4,978,983 |2,576,950| 852,031 | 3,111,610 | 1,613,678 | 403,724 | 13,536,975
(Shearer, Scott, 2009)
1.2.2 Forest Biomass
LYAGAFE SaGAYlIGSa 2F ¢22R& 0A2YIl &a (InklRgbidt Exiedg$ CHoiged fory Sy G dzO |

YSy (dzO1 & Q& C delmdzNeS\Yy (Y §yliNdeGi| S8XBa  F12/08) irtdigafed e potenylaRcdritdSufidc Sy O S =
of 9.18 million dry tons per year. Sources of wob@ymass included:

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

9 debris from urbarsources (0.34)

1 material from thinnings and other forest improvement treatments (1;21)

1 biomass energy plantings from 25% of acreage n@dnservation Reserve Progr&78) and
1 annual net growth (currently unused) (1.9)

Residues from primary andecondary industries were not included as markets already exist for the majority of this
material The estimates above were developed from sources sagthe National Biomass Partnershipsing US
Forest Service data and other credible sources as wedistisiates using US ForeService Forest Inventory and
Analysis and aligned data.
D2@OSNY 2N . SaKSlakma
al AYRAOFGSR GKEG YSyiddOl
\ could be jeopardized € 2 ISNITKI NS
\ and poor management resulting from
the emergence of a ibmass energy
sector, especially as it relates to the use
of net forest growth. Theenergy plan
also indicated thatcareful harvesting
and a renewed emphasis on forest
YIEylF3aSYySyi SRdzOlF GA2Y
policies will be required to avert
problems to the foest resource and
Y Sy i dzO1 éncuatries. 2 NB a G

Sy SN
; [ o “Q
PR ~ R~ sa

Raw material Truck Dry Truck Home heat

Industrial
Combustion
(e.g. co-fifing)

Grind/

Chip Store Rail

Grind/

Chip/Pellet Gasification

Barge

Iy

Ethanol
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The estimates of woody biomass availability for energy use (to this point) were developed B Rt 6 NHza K R G |
refined estimates are required to ensure the development of an effecivergy strategy. Tik includes estimates of

woody biomass availability as well as cost dasaociated with woody biomass production and/or extractibtare

information is needed in the following areas

1 The 3.78 million dry tons from woody biomass p[anjings may pArovideArfooagriculturg bio[nass crops
O2YAYy3a FTNRY y2ymnONRLILISR | QdBbtial Bdfict hanotdedS tNdtoughly | £ & & A 3
addressed.

1 Woody biomass production from short rotation energy plantings is projected to pravidignificant
portion (3.78 miiion dry tons) of the total of 9.1Botential contribution Techniques for producirttpese
plantings have been well developed for highly productive agricultural soilgartéhlly developed for
marginal sites. However, harvesting technologies for thgaetings on marginal lands (steep agricultural
lands, surface mines, etc.) have not begell vetted and yield estimates from this source of biomass
must include considerationassociated with effective and efficient production and harvesting of these
sites.

1 Costs associated with the biomass extraction from thinnings and other traditionally noncommercial
forest improvement practices have not been thoroughly researchedcasts could preclude a portion
of this biomass from being used even under lib&iaiass price estimates.

1 Extracting currently unused wood and bark from harvesting as well as extractibiomfss from
thinnings and the extraction of net growth may be environmentalacceptable on significantly steep
slopes in eastern Kentucky (and ettareas of thestate where soil instability is an issue) and other areas
of topographic and biologiconcern. Estimates must be revised to consider these situations.

While the estimates of woody biomass assume t
biomass will come from sources currentiot being used Ji
for other purposes, economics will dictate where thiss :
biomass actually comdsom (assuming no governmenta
control). The ramping up of a woody biomass indus
coudSF aAfte& 3ISYSNIGS o620GK
AYLI OGa G2 YSyidzodustdes G N

The economics associated with the efficient extraction
biomass movdoggingfirms towards volume production.
This normally results in and requires ethuse of
mechanizedharvesting and maximizes the amount (
harvested material per acre. This requires logging fir
G2 dzLJANI RS SldzA LIYSyid (2
SljdzA LIYSy i adzOK | ghareSefsiThisN
alsorequires the use of grapplskidders or forwarders, an upgradedelimbers, and potentlally the purchase and use

of chippers and other types of biomapsocessing equipment. This investment in equipment requires more capital

and potential business acuity than is required by snmalhnual chainsaw operations associated with lealume

extractions of high quality sawtimber. Currentlyri@ 1 LISNOSy & 2 ¥ nirkiBg the 8e8d aqviimerif A Ny a |
easily converted to biomass harvests. Certainly there wilbbging firms that are capable of adapting as well as those

that are not capable of operating #tis level of investment and nmagement.

(V)
ax
[e=tN
>
<
LLl

ConsideringsK 2 NJi reffieStdNdriforest industries it is reasonable to assume that prices paid for wobiymass
must provide for reasonable extraction costs and at least marginal profit levelpréolucers. If this is the case
f 26 nd tsaeFPptiosdi&ré&es currently extracted and soldlddzf LIg 22 R O LINRYF NAf & Ay gSai
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Kentucky) and other materials currentypporting cant and pallet industries, charcoal, railway ties, and potentially

low valued factorylumber could esily be diverted to biomass. Some of these industries are already projecting
AK2NInFrLifta Ay LRAGSYGAlrt NBaz2dz2NOS 61 aS | yR comdR&INI LISNR 2 F
affect them. The larger the woody biomass market and fhster ii RS @Sf 21Ja GKS 3ANBFGSN) GKS
F2NBad Ay Rdza i NR Sdgualiyzindtefid. THese dncusties &S bt irfsignificant and provide important

economic inputs t&entucky.

Longterm effects onforest industriesnclude thatbiomassml NJ] St & O2dzZ R LJ2 ( Sy lpkoductiore A Y LI O
FYR F@FAfLFoAfAGE 2F KAIK ljdzr £t Ad@ | ypgRmakysaviiling infusz@ @n G A Yo SN
industry that can provide the resource for a strong secondadystry with highvalue added potential). Studies of the

introduction of chip markets intdraditional hardwood sawtimber territories have indicated a potential reduction in
f2y3IAnti@INM FoAfAGE 2F ljdzatAdGe al sGAYO0SNID ¢ kKdddoindréased NB a dz
intensive harvesting creating younger age classes and a reduction in older largelasggeslt is reasonable to

assume that a vibrant woody biomass market would change the fandsistry workforce, its location, and the overall

econormic input to the Commonwealth. Aevaluation of these changes would be appropriate to help plan for
maximizing the economigutput of our forest industry.

wSOSyid FNIAOtS& FyR LlzofAOFiGA2ya TFTNRY 2 NdEdt gwodrdhavez ya NB
indicated the need for biomass markets to improve managemenwvabddlands and small privately owned family

forests. Essentially biomass markdiave beerportrayed as a means of being able to remove low value and low

quality trees from woodland$o provide much needed growing space for good growing stock (as well as providing
extraincome from traditional harvests). However, the economics offtrener type of biomassarvesting have not

been well investigated and issues associated with scale may easily préodudse of biomass markets for improving

many small woodlands. Economics certainly drivedystem towards high volume, highly efficidrarvests requiring

the removal of more materiah Ky OFy 68 3ISySNI} SR o6& YIlye GUNIXYRAGAZ2YI @
While many woodlands can benefit from markets for the removal of currently unmerchanteddierial it is unclear if

the emnomics associated with biomass markets piitivide viable options for many small woodlandfthe removal

is not controlledit could result in adegradation of small woodlands for many of the preferred uses and recurring

income streanmeeded by familydrest owners.

Biomass markets can represent a tool that can be used for the improvement of forestsnfontzer of uses and
values. However, economic analysis is needed to determine what typegpalvement practices can be supported by
biomass markets ahdevelop reasonable estimate$ the total biomass available from this souré8tringer, 2009)

1.2.3 Municipal and Other Biomass

Municipal solid waste (MSW) power plants burn soéfuse from relatively large urban centers. While this tyge
power phnt can be economically feasible, marpncerns have been raisedbout the environmentasafety of burning

a multitude of domestic, commercial ariddustrial waste products. This risk can be mitigatedubing relatively
homogenous waste streams, such asap from manufacturing processes, or by presorting the wastmtent.
Kentucky burns negligible amounts of MSWtfte 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 fro@ctimposition of waste is used

to fire turbines for electric generation. Municipal solid waktadfills are the second largest source of hurnatated
methane emissions ithe United Statesaccounting for nearly 23 percent of these emissions in 2006. At the same
time, methaneemissiondrom landfills represent a lost opportunity to capture and use a significant energy resource.
Landfill gas consists of about 50 percent haate, the primary component of natural gas, aboutf@cent carbon
dioxide, and a small amount of nenethane organic compounds. Using tB@enerate powehelpsto reduce odors

and other hazards associated with LFG emissions, and it helps prevent méthanmigrating into the atmosphere
and contributing to local smog and global climate chatief@A2008). Kentucky has five active LFG power plants and
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a sixth project is under construction. The five acsites have a combined generating capacity ofrisgjawatts(EPA,
2008b).¢ KS Al SOQERTAMNBSaA[I2dA aPATfSQa hdziSNJ [ 221l RAGSNI A
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The decomposition that occurs under
ground in landfills can be engineered
using anaerobic digest€AD) systems.
Anaerobicdigesters, often referred to
as methane digesters, are amenable to
bt s cfvent biomass resources having high mois
e - ture contents. Byproducts frorarganic
industrial processey Sy (1 dzO1 @ Q& 4 &
tank wall water treatment facilities, ethanol and
distillery manufacturersand livesbck
operations could be converted into
i e 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)
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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. T@kba 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, essentiglhpducing exposednineral soil. Also this type of skidding can
damage and reduce the number simall seedlings and saplings left after a harvest. These effects when spread over
entire woodlands or landscapes can result in the following ecological concerns:

T 9EGNI OGAZ2zYy 2F Sl @gSas OdzNNByid &SI Nna dNBweitkKs FyR
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reduction of regeneration of native species such as oaks that require advance regeneration (seedlings
and saplings established before harvesting). Exposedraliseil results in the regeneration of native
aLISOASa GKIG Sraate NBLNRPRIZOS FNRY aSSR G GKS GAY
an increase in species that commonly reproduce directly from seed after a harvest or disturbarece and
loss of species that require advance regeneration (soln@ are of significant importancbiologically
YR SO2y2YAOFtteovd | fGAYIFGSte GKAA ALISOASE aKATO ¢
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1 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
0 Addetsity.

1 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). Inceases
will occur in species that favor drier
habitats and those requiring open
forests with young age classes some
of which are invase. All of these
habitat changes will ultimately
impact wildlife populations.

As indicatecoy Y Sy (1 dzO 1 @ Q& ySH2INNGRR] aKISNIfiiSa 'y R f 2y 3nd SNy SO2t 23A 0!
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 potentiallykvatwne or in concert to help ensure sustainable use

of woody biomass as follows:

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

1 Restriction of biomass harvests to forests that are being managed under Forest Stewardship Plans as
approved by the Kentucky \i$ion of Forestry.

1 Developnent of size limits for woody biomass material that allows for the appropriate retention of
f SIFpSasx OdzNNByid &SIFNRna INBSGKZI yR oNIyOKSao

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

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

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