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Appendix 1. Green Forest Works for Appalachia (Detailed Proposal)

Introduction

The Green Forest Works for Appalachia program(herenafter calledGreen Forest

Works) is intended to establish higjuality forested land on coal surface mines that

were reclaimedfter passage of the Surface Mining Control and Reclamation Act of 1977
(i.e., postSMCRA) using practiceshat werenot conducive to effective reforestation.

The Green Forest Works programis intended to reforegtostSMCRA mine sitesas a

means of achievingocietal benefitthatinclude

1) putting Ameri ¢anwoirkioz ¢ecormmyglvawvlk t he e

2)restoring the | and doceatpredacss focfatpeausei t y t o p
mandacturing and energy production,

3) restoring an fenv+ ecasystare prdcesdes andservices t r u ¢
provided by native forests to coal mined Appachian landscapeand

4) buildingahumanresource gaacity and infrastructureia private and noiprofit
sectors to restore forests on former mine sitaswill generée jobs and
economic activity even decades mletiomor t he program

Although ®al provides a lowcost energy source, use of woody biomass for energy
production has gained much attention recemiby only for itspotential to serve as an
inexpensiveand domestic supply owver, but also for the possikdavironmental and
rural devéopment benefits it offers. Woody biomass can be used to generate electric
power, and new and emerging technologies allow conversion of biomass materials to
liquid fuels (Aden2009). Us Departments of Energy and Agriculture envision a
sustainable supplyf d®iomass sfficient to displace 30% r mor e of t he coun:
petroleum consumption by 2030, thusatheg a new domestic industry that wjliow

and convert biomass produotéfsetting US capital outflows for purchase of petumn
imports (Perlak et al.,2005). Research at Mjinia Tech (Fieldslohnson et al2008) and
University of KentuckyStringer and Carpentet986)demonstratethe potential of
reforestedcoal mine sites tsupport woody biomass cropsth averagegrowth rates far
exceedng those of native hardwoods unrmined land with potential for harvest as
energycrops on rotations as short ds15 years. Establishment of biomass plantations
on favorably configured and located coal mine sites will support jobs;aammbtentialy
create additional jobs hyeeting capacity foieedstock production that wlittract
cellulosic biorefinery investor® the Appalachian region

If carborremission restrictions become law, it is likely that doatning electriepower
producers will be deed upon to offset carbon emissions to the atmosphere. Planting trees
on productivgpostmined soils is a way to produce a measuratadoon sink (Amichev et

al., 2008). Forests growing on good quality mine sites can sequester 3 to 5 times more



carbon tha the grasslands that were established through the original reclamation (Burger
and Zipper2009). Reforestation of older mine sites can sequester carbon that can be used
to offset US carbon emissions from fossil fuels

Society alarge also benefits fromestoration of productive forests, as they constitute an
Aenvironment al infrastructureodo that produc
nation and to Appalachian communities. For example, forested landscapes help to
maintain clean water in riveend streams, an ecosystem service that is of significant
value throughout Appalachia and beyorithis servicas of special value in those
Appalachian streams that, although affected by coal mining, continue to support
exceptional biodiversity irhe fom of rare, threatened, endangered aquatic species,
including fish and mollusks. The reestablishment of forests will also aid in restoring
watershed protection servicesstreams draining Appalachian landscapash as
reduction of the peak flows thean cause flooding and the maintenance of water flows
during dry weather period$-looding causes milliaof dollars in damages in coal

mined areas of the Appalachian region each year; restoration of native forests within
extensively mined but nereforested watershedsould reduce the intensity and
frequency of flooding impacts downstream. Targeted reforestediiolso reduce forest
fragmentation that has been caused by mining (Wickham et al.,, 2807¢eded to

restore habitat for wildlife speciesathdepend on large expanses of unbroken forest
including rapidly decliningbird species suchsahe Cerulean Afbler(Dendroica

ceruleg and for species that depend on successional forest ha®érirestation with
native species will also improve lamdge aesthetics, thus enhancingdiygacity of
communities in coainined areas to serve as tourist destinations and to support tourism
related businesses and jobs.

Perhaps thenost essential outcome of t@een Forest Worksprogram will be the
creation 6 the capaity to continue reforestinthe coalmined Appalachian landape
beyond thigprogrand s | i. Grees poacat Workswill be structured to engage
managers and contractors at the loegél; reforestation efforts will be guided by ARRI
and consevation scientistsenabling local personnel to gain the knowledge and
experience that will contribute to continuation of successful riaed reforestation
activities aftercompletion of thesreen Forest Worksprogram Landowners will
experience successfreforestation outcomes, anthybe encouraged to continue
reforestation of their lands ing their own funds as a resuur analyses indicate that,
when conducted on favorable sites, establishment of bioenergy plantations approach
profitability usingconventional economic maags (Sullivan et al2005). As the
carbonemissions offset functions difioenergy plantations become more highly valued in
the marketplace, the profitability euch enterprises will improve. It is anticipated that
this will leadlandowners to engage in similar minkashd conversions independently
which will producegobs bewnd the duratiof the Green Forest Worksprogram.
Nonprofits and landowners may target reforestation effiorenvironmentally sensitive
areas,as The&Nt ur e Conservancyos Virginia Chapter
within the biodiversityrich Clinch-PowellRiver watershed (TNC2008).

We propose a strategic process to locate sites where native forest woulkstablisled
through theGreen ForestWorks program in areas where such benefits woed b
maximized. Factors tbe considered in selecting program sites could include:
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o the extenteand rate at which individual mine stare reforesting naturally without
the intervetions proposed by théreen Forest Works program;

e presence and proximity of rare and valued aquatic species within the waters fed
by site drainage;

¢ the extent to which hydrologic benefits due to reforestation of mined lands within
a given watershed would be likely to reduce riskbomd damage to streamside
residents lower in the watershed;

o the extent to which successful reforestation of such lands would eliminate forest
fragmentation and thus would create viable habitat for species that depend on
large expanses of ndragmentedorest, such as the Cerulearawler;

e site contours, road access, and other attributes that would contribute to the
economic viability of converting a mine site to a higllume woody biomass
production facility should fasgrowing, highly productive waty species be
established on the mine site, after mitigation of soil properties througbr tze
Forest Works program;

e proximity to local mining communities to potentially provide a viable workforce.

Background

After many years of agyressional debatnd several igsidential vetoes, Congress
passed the Surface Mining Control and Reclamation Act (SMGR&#lic Law 9587
Federal Register 3 Aug 1977, 4882). When President Jimmy Carsggned SMCRA
into law on August 3, 1977, he called it a disappomand watered down measure.
Nonetheless, the act was historic; its benefits far outweighed its drawbacks. The
enactment of the law climaxed a-§@ar struggle over the surface mining of coal and
created the first uniform Federal environmental cordro$urface mining. Until that
point, such control was a prerogative of state governments

SMCRA challenged the coal industry and regulators to adopt a different mindset
regarding reclamation than what existed prior to the law. It required surface mine
operators to restore the approximate original contour (AOC) of disturbed land, eliminate
highwalls by backfilling and grading them, replant trees and grass, and prevent the
pollution and sedimntation of streamsWorking in tandem with the AOC and highwall
elimination stipulations was the prohibition of placing sithie broken rock and soil
generated by mining)n thedownslope (thenountain ®pebelow the coal sean In the
decades prior to thederal law, gravity transport of spoil was common asag mushed

or cast upon the downslope by surface mine operators. Although the spoil placement that
resulted from this practice created a loose rooting medium that was conducive to the
growth of trees, these areasre more likely to experience slumps aaddslides

Landslides, massive slumping of spoil, serious erosion and sedimentation, and the
endangerment of coal field citizens were commonplace in many areasSM@RA

surface mines. SMCRA improved the landforms created by surface mining by ingreasi



stability, thus improving water quality and enhanchngman safety in the Appalachian

region, compared to the results of 8MCRA mi ni ng. However, SMC
implementation has not been accompanied by widespread replacement of forests

disturbed bymining (Burger and Torbert, 1992).

SMCRA created the Office of Surface Mining and Reclamationrgafoent (OSM) to
implement thedderal law beginning on May 3978. Many of the newly hired federal
inspectors were formetae inspectors from the steslopal Appalachian coal states

who had extensive experience with landslides, unstable backfills, massive erosion, and
sedimentation. Becae of this orientationgtleral regulators focused on the stability of
landforms and water quality created by mining atexigense of restoring forest land
capability. Also, the booming prices for coal during the early implementation of
SMCRA attracted the interest of many highway construction companies that were
accustomed to the highly controlled and regulated placemdrdampaction of earthen
material. Thigegularlyresulted in excessive compaction of soil and subsequent planting
of aggressive ground covers. Furthermore, both regulators and mine operators were
challenged by the technical complexities of implementifERA in the years following

its passage. As a resuleforestatiorof mined sites during reclamatiovas largely

ignored Lastly, some early efforts by mine operators to reforest under SMCRA proved
problematic, in part because these efforts were coadwathout the benefit of scientific
knowledge that is available today. Asesult, mine operators and regulators came to
believe that posmining land uses such as hay and pasture land were easier and cheaper
to achievebond releaséhana postmining land use oforestry These factors and others
contributed to a significant loss of forests due to mining across Appaldaigal et al.,

2005; Wickham et al., 2007).

The Extent of the Problem in Appalachia

Eastern US lands that have been mined for @areclaimed undeé8MCRA constitute a

significant land resourceSince 1930, approximately 6 million acres have been disturbed

by surface mining in the US (Paone et al., 1978; Plass, 2000). The vast majority of

surface mined land in Appalachia wasdsted before miningHowever since the

implementation of SMCRA in 1978, most surface mined land has been reclaimed to
fipastureand hayland or A wi | postmihiry lahdaubdPlass, 1982;@00).

Most of the ndAwi |l dl iere designaddo benafit gamepspeeies deer,pt i 0
turkey, rabbits, and more recently elk) that are habitat geneiiatis¢éy can use a mix of

open grasslands, thicknonat i ve pl ants, wunnatur al pine t
habitat o opt i dobenefdthe habdat spetialists (Ganueean Warblers,
amphibians, bats, etc.) that rely on large tracts of contiguous, native, diverse, fArests.
conversion of the prenining land use from forestrytoagemi ni ng | and wuse of
andhay landorfi wi | d | i fiseaccép@leiuhdartSEMCRA and is economically

viable when the site is maintained with fertilizer, lime, and forage removal. But

problems develop if these agronomic practices are neglected béuvaligg

maintenance forages can quickbllapse and revert to a barren, eroded landscape of

weedy and undesirable specf8&ousen et al., 20095uch sites can remain in a state of



arrested natural succession for decades, if not centuries. A series of unprodudtive
often mostly nomaive, plant communities will persist until hardwood species ultimately
re-invade the sites (Gorman et al., 2001; Groninger et al., 2007; Potter et al., 1951;
Zeleznik and Skousen, 1996).

Zipper et al(2007)estimated that the quantity of pdxind releaedmined landsn
Appalachiathat could be available foeforestatiorand carborsequestratiors on he
order of 741,31@cres This estimate was derived assuming approximately ¥z of lands
mined and reclaimed under SMCRA could be madslable for refoestation and carbon
sequestration. The 741,316 atigure is slightly less than half of thietal Phase lland
recent Phase(R001-2005) bond released acreaghied by OSM (Table }. These
acreages, however, include some dowolenting due to renining of lands that were
mined previously under SMCRA, but no estimate of such decdnleed acreges is
available. Zipper et a(2007) estimatethat about 50% of available acreage could be
made available under the right incentive structure considenmgaidactors. First of all,
some of the posSMCRA mined lands are already in beneficial uses, agtiiestock
grazing, and various fms of development. The researcheygorted thaho data to

allow an estimate of such a quantitgs availablebut experience indictes that mined
land already in beneficial usesbe very small, far less than 50%.

Table 1. Eastern US cealined land areas reclaimedacresunder
SMCRA, 19782005

State Phase Il Released Phase | Released Total
(2001-2005¥
EKY® 601,785 64,480 675,262
MD 13,275 292 13,566
OH 183,271 23,463 206,731
PA 231.464 33,013 264,477
TN 36,972 7,280 44,249
VA 91,617 2,782 94,399
WV 231,503 28,847 260,350
Total 1,398,887 160,157 1,559,034

!Including the interim SMCRA program. SouldeS O S M R"EAnrfiversary of

t he Sur f ac ehttpiwvai.osmre.gowamdivrep.h)rand annual reports

to Congress.

2 As reported by states to OSMRE; these figures overestimate total affected areas due
to doublecounting of areas that were botlined and remined under SMCRA.

® Estimated from total Kentucky areas, as proportionate to theveasiistribution

of surface coal tonnage.

! Bond release actions maccur at the completion of three distiptiases of reclamatiorPhase | bond release
may occur upon the completion of backfilling, regrading (which may indlveleeplacement of topsoil) and
drainage controlPhase Il bond release may occur after replacement of topsoil (if not part of Phase 1), after
vegetatdbn has been establisheahd when there are no contributions of suspended solids to stosaor runoff
outside the permit area. Phase dlf final bond release and termination of jurisdictioray occur at the successful
completion of all reclamation activities.



SecondZipper et al(2007) speculated thabme land owners may not wish to make

their lands available faeforestation andarbonsequestration even if additional

incentives were offered. If mineral owners believe that future marketplace changes will
make it profitable to mine such properties again, so as to extract coals that could not be
exploited economicallywhen past mining was occurring, most would consider potential
returns from future mining as likely to far outweigh potenidilirns from reforestation.

The researchers ditbt expect a majority of landowners to fall into this category.

A third factor onsidered concerns the status of the vegetative communities on mine
sites at present. Assuming soil properties are equally favorable, reforestation will be
most feasible where mine sites are not occupied by invasive woody vegetation (such as
the autumn olies(Elaeagnusimbellatg tha are proliferating irmining areas

throughout Appalachjeor by lowvalue species with poor timbgroduction andow
carbonsequestration potentials that may have been planted after mining (such as black
locust(Robinia pseudacacig, which has been used commonty feclamation in
Appalachia (Zipper et al., 2007)f such species are present and have advanced to the
point where they would hinder reforestation success, they must be eliminated if the site
is to be successfullyeforested; this can only occur at some cost. Althauwghently

planted species do accumulate carbon on mine |amdiscan accumulate it rapidly

during the first 120 years after reclamation, those accumulations are generally not
harvested and convedé¢o sequestrable forms such as building prodfper et al.,

2007) As time passes, it is likely that many mine sttestare not currently occupied

by invasive or lowvaluespecies in advanced growth stageentually will be

colonized by suchspees,and such sites6é potential for r
direct result (Zipper et al., 2007 hereforethe Green Forest Worksprogram is
timely.

This estimatef 741,316 acres of mined land eligible for reforestation and C
sequestration in Ppalachiacan be consideredvery conservative estimat&Vhen
abandoned mine lands (those coal mine sites that predate SMCRA), other drastically
disturbed lands like brownfields, abandoned hardmékries andnine sites, and
degraded agriculturdields are added to the arebland needing intervention in order to
restore the Appalachian forestpre thara million acrescould possibly bavailable for

this program.

The Appalachian Regional Reforestation Initiative  and the
Forest Reclamation Approa ch

TheAppalachian Regional Reforestation Initiative (ARRBs created in 2004 in an

effort to address the problems associated with reforestation of surface mRIRsis a

cooperative effort betwedhe states of the Appalachiaggion OSM, and othepartners

to encourage restoration of high quality forests on nedicoal mines in the eastern

us. ARRI 0s goals are to communicate and er
(1) plant more higtvalue hardwood trees on reclaimed coal mined landgpalachia;
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(2) increase the survival rates and growth rates of planted trees; and, (3) expedite the
establishment of forest habitat through natural succedsmfundinghas ever been
provided for ARRI. [Rdicated ARRI tearmembers are those wiacilitate and
coordinatethe coal industryjandownersuniversity researchergjatersheaoalitions
environmental and conservation grougsd State anddéleral government agencies that
have an interest in creating productive forestland on reclaimed minex{Fagdre 1)
(Angel et al., 2005).

3 Industry ‘ A

Academics N Inspectors
S w
s

Landowners “ Environmental
y : Groups 1

"~

State
Regulatory
» Authorities

Citizen’s
Groups ™

Figure 1. ARRIcoordinates a multitude gpfartnershipso achieve mined land
reforestation on both active mine sites andam where the reclamation performance
bonds have been released and the mining companleager have any legal
responsibility under the federal and state reclamation laws.

ARRI created a Core Team that includes members from each OSiMCKfale and
members from eachate regulator authority in the Appalachiargion. The Core Team
has he responsibility to develop reforestationtparships, promote ARRI, awdork to
eliminate the cultural, technical, and regulatory barriers that exist for reforestation of
surface minesRealizing the value of current and past research for reforesttten
ARRI Core Teamdrmed the Science Team2005. The Science Teamvhichworks
with the Core Team to improve the science supporting ABRbmpised ofabout 30
scientistsforestry researcherand reforestation experfi®m the following univerdies,
government agencieandonenongovernment organization

Indiana University of Pennsylvania
Ohio University

Ohio State University
Pennsylvania State University
Purdue University

Southern lllinois University
University of Kentucky

University of Mayland



University of Tennessee

Virginia Polytechnic Institute
West Virginia University

West Virginia State University
Wilkes University

US Forest Service

US Geological Survey

The AmericanChestnut~oundation
Office of Surface Mining

The biggest contriltion of the Science Team wdse developnent ofthe Forestry
Reclamation Approac{FRA), which is a methodology for reclaiming surface mined land
to forest under SMCRAThe FRA is consensus science thdtased on knowledge

gained from both scientific search and experien{®urger et al., 2005)Furthemore,

OSM and the Appalachian regiotates have determined that the FRAn appropriate

and desirable method for reclaiming surface mined land to support forested land uses
undercurrent state ancéteral regulations It can achieve cosffective regulatory
compliance for coal operators while creating productive forests that generate value for
their owners and provide watershed protection, wildlife habitat, and other environmental
services.

To helpachieve its goals, ARREcognized the need to inform all stakeholders of the
benefits of reforestation. The Core Tedaveloped a Statement of Mutual IntéaMl)
to explain the purposes of the initiati@ed solicit support. The number of signatoraes t
the SMI demonstrates the depth and diversity of the suppodRRI. ARRI currently
has 678 signatories which represent df&rent organizations including:

e 182 Individual volunteers
59 Industry organizations
51 Government agencies
24 Environmental gpups
20 Citizen volunteer groups
17 Academic institutions
17 Watershed volunteer groups
11 Other volunteer groups
7 International groups

The cooperation of such diverse groups, all pursuing the same ageng@hinting trees,

is unprecedented and uni} Groupgraditionally with opposing goalsave found

common ground and are working toget with OSM and thetates to promote forestry

on mined land.See Appendi®8f or ARRI 6s St at e.nfermtistobf Mut ua
signatorieghat have pledgedhéir support for th reforestation of mined landisit the

homepage oA RR 1 6 s  witf//arii.dsmre.gotvand locate the Statement of Mutual
Intent in the menu bar.
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Developed by ARRI@entists, the Forestry Reclamation Approach is a proven
methoddogy for reestablishing forests active surface mine sitekhe FRA can be
summarized in five steps:

1) Create a suitable rooting medium for good tree growth that is no less than 4 feet
deep and comprised of topsoil, weathered sandstone, and/or thediesiav
material

2) Loosely grade the topsoil or topsoil stibutes established in Stefidlcreate a
noncompacted soil growth medium;

3) Use native and neoompetitive ground coverbat are compatible with growing
trees;

4) Plant two types of tredsearly sucession specie®si wildlife and soil stability,
and commercially valuable crop trees; and,

5) Use proper tree planting techniques.

The FRA isamethod of reclamation for active surface mines that are currently returning

the land back to a forest pasining land use. For those older mine sites that have

already been reclaimed, where the mine dwl&e been compacted aaggressive

grases cover the sitey modified version of the FRAIsing a techniquealled rippingis

required. Ripping of ®il with aripper blade or deep plow attached to a bulldozer can

alleviate most soil compaction effects on mine sites and is coadidemodified version

of Step 2of the FRA(Dunker et al., 1995; Dunker and Barnhisel, 20D0nrad et al.,
2002;Sweigard et al., Z07). Appendix4 provides detailed guidance on the mitigation of
compacted mine soils to prepare it for tree plantidghoughresearch has shown that

ripping can increase tree growBurger et al., 1998robert, 1999Burger and Zipper,

2002),this isan unnecessary expense that can be avoided by limiting compaction during

final gradingas described in Stepa? the FRA. ARRI is working very hard to gehé

surface mining industry to usike FRAonN current and future reclamation effodsd has
madesubstantial progress towards its goalé.e iumber oftrees being planted on active

mine sitess currentlyestimated to be approximately 12.8 million trees per yéhese

are trees that would otherwise not be planted if it were not for the efforfRRF.A

ARRI 6s reforestation efforts throughout th
through the prestigious of @aceperndteidvd nCRmMDer
Department of Interior.

The Socio-Economic Condition of Appalachia

Appalacha, as definethy the Appalachian Region@lommissionis a 205,00&quare

mile region that follows the Appalachian Mountains from southern New York to northern
Mississippi(ARC, 2009) Of the 13 states that make up Appalachia, the following 8 have
extensve postSMCRA mined lands and would be the primary focus ofGheen

Forest Works program: Alabama, Kentucky, Maryland, Ohio, Pennsylvania, Tennessee,
Virginia, and West Virginia.About 24.8 million people live in the 420 counties of the
Appalachian Regin; 42 percent of the Region's population is rural, compared with 20
percent of the national population.
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With the discovery of coal in Appalachia, the region's economy became almost
exclusively synonymous with the coal industyoal remains an importaetonomic
resource, but it is not a major provider of joWsth mechanization and the recent
halving of coal prices in just a ye@lA, 2009) coal mining has become an increasingly
less significant employer.

filn 1997, the coal mining industry in tAg@palachian coaproducing region employed

slightly more than 60,000 people...this large number of employees only represents about

two percent of the entire workforce in these counties. Likewise, earnings from the coal

mining industry totaled $4.03 billiom 1997 but represented only about 3.3 percent of

total earnings across all industries. These figures illustrate that coal mining jobs have

hi gher wages than t heBetggrand Tharhpson,@@1Ini n t he e
certain counties in Appalachi@0% of the work forces part of the coal industry in some

way.

Urbanization of larger cities has increased incomes and decreased poverty throughout
Appalachia. Much of the poverty that remains below the national éaigkin small
pocketsusuallysituatedin rural areas that afar from industry and other esomic

pr ovi s orethas thredftihé of the Appalachian populatidives in metropolitan
areas.Onesi xt h of t he & neogtlyiosodthern pppaglacldalavésino n
one of the 7@&ounties that grew at least 20 percent during the 1990s. And more
Appalachian residents live in counties that are economically on par with the nation as a
whole than do residents in Appalachian areas um@gor economic stress, whileven
Appalachian conties have been losing populatievery decadsince 1950, with the
population in those counties shrinking from 804,000 to 574,000, or 29 peteetiard
2002.

Hertzenbergetal200s econds t he almedast80 yaarstpaverseent , AT
overallimprovements in many economic and social indicators in Appalachia, but varied
changes within different parts of the region. Southern Appalachia has become less poor
and more educated, but has a larger concentration of manufacturing making it more
vulneralte to pending swings in manufacturing employment. Northern Appalachia
weathered significant manufacturing losses in the 1980s and 1990s, but has retained
pockets of highwage manufacturing jobs. Northern Appalaciisohas gone from a

poverty rate lowerttan the national average to one higher. It may have fewer
manufacturing jobs to lose than Southern Appalachia, but has not fully recovered from
previous restructuring. Central Appalachia remains the region with the highest poverty
levels andhe lowestlee | s of weducationo

With the loss of natural resour¢esich asleclines in coal productipand massivéoss

of timber over the yearsany areas in Appalachia are dependent upon a tourism
industry easily affected by economic downturns. So, challendle®stain when it
comesto makingpoverty/education/income levetsenwith the rest of the US
Imaginative, visionary progranssich as th&reen Forest Worksare required tareate
jobswith longevity in Appalachiajobs that can combine the strengthd enhness of its
culture with innovative ideas thamhprove its weaknesses aadtually give the
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Appalachian people the tools and training to fix these problems them3afteshejobs
provided by theésreen Forest Worksprogram theAppalachiarpeople an then write
theirownfascinating history in a brighter, more positive light

People have been in search of jobs, dignity, and a bountiful land within the spine of the
Appalachian Mountains from the colonial days to the present. The discussiontbf exac

where they can finthose treasurds not limited to the realm of social sciengist

economists, and politicians. For decadededartists, musicians, poetsndwriters,

havecontributed to the searctHarry Caudil] Wendell Berry, Silas House émany

other noted writers havieamedtheir work asurgent appealto the American conscience

for the land and people of Appalachiarik Reeceaut hor of WA Losarin Mount a
the Vanishing Wildernessecentlywrote: i We need a Newhidteaa!l f or A
would expand the Appalachian Regional Reforestation Initiative, or create a similar
program, to finally return some of the reg
rebuilt topsoil and resuscitated communiti€snancing should comedm a carbon tax

on Appalachian coal bought and burned by utility companies across the abuattax

that would also discourage the wasteful emissions of greenhouse gases. Such a project

would educate and employ an entire generation of foresters andnf@eagers, who

would be followed by locally ownedwoguir oduct i ndustr (Reegze, and cr
2007).

Success Storiesfor Planting Trees on Old Mined L and

Pilot tree planting projects by community volunteers in 2009:

To demonstrate the potenti@rftheGreen Forest Works program, he Appalachian
Coal Country Watershed Tea®n@CWT, www.accwt.org and ARRIpartnered for the
first timein the spring of 2009 by bringing together the science of mined land
reforestationVISTA, and communityree plantng volunteers.Volunteers from coal
field watershed groupsere organized to plant trees at\&nts throughouhe
Appalachian coal regio(Gee Figure R
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Figure 2 Tree planting volunteers atBoone County, West Virginjavent
organized byACCWT, OSMNISTA volunteers, and ARRI forester§ he
tree planterencluded local coal compargmployees andolunteers from

environmental groups(Photo by Luke Elsér

Thisef f ort was t,anddotlears ow to boaducwlargeescals, Simebas
tree planting projects across the regibaspite the lack of available fundifgCCWT
and ARRI sharéthe successes of tiSMNISTA workers, citizens and industry
volunteers wh@lanted 27,500 tree seedlings 36.1 acres of pesiond releasethined
landalongwith the followingvolunteerwatershed groups and organizations

ACCWT 1 Boone County, WV

Appalachian Forest Heritage AredVebster County , WV
Cumberland River Watershed GroilYilliamsburg, KY
Friends of Russell Fork Haysi, VA

Guest Rivei Coeburn, VA

Headwaters, Inci Carcassonne, KY

Little Beaver Creek Land FoundatiorLisbon, OH
Schuylkill Conservation Districi Minersville, PA

ARRI provided the scigce of mined land reforestatiamd ACCWT provided the
volunteers and public engament The sitexhosen to be ripped and plantedre
formerly mined anl reclaimed.All of the sites were characterized by excessive soll
compaction and competitive grassaasd heywere essentially scrublandsth little
chance of growing into healtlproductive forests throughatural successionThe soil
compadion was mitigated by ripping it h aD-9 bulldozer to a depth of fodeet. In
one casgthe localOSMNISTA volunteersuccessfully petitioned an areeal company
to donate theipping. In other instanceshe OSMNISTA volunteerraised money from
the communityd pay for the ripping.
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On the day of the tree planting evegmigparationsvere madeand supplies were set up
prior to the arrival of the volunteer®epening on the sitefrom eight to twelve
different sgcies of native hardwood trees weptanted at each site to provide the future
forest with as much bidiversity as possibleThe volunteers were transported to the
planting site instructedas toproper planting methodsutfitted with trees rad planting
equipment, and assignedgmall groupsvith an ARRI forester supervisirige planting.
At several of the eventsplunteers from a local coal compaarydenvironmental groups
planted trees side by sid@he events were widetovered by the press and attracted
considerable regional, national, and international attent@mldren fromColombia,
South Americasentpenpal letters of support té\ppalachian coal fielghildren

involved in the events, ante United Nations Enronmental Prog a n{@NEP)seven
billion tree campaignent representatives from New York and SamnEisco to Letcher
County, Kentucky, to celelvate the success of this regional effarhe number of
volunteers who participated these events rangedim 25 to 15@nd included:

conservation clubs

coal companyepresentativesiployees
environmental groups

industry associations

church groups

state natural resources agencies

soil and water conservationatricts

local high schools and elementary schools
theBoy and Girl Soutsof America

local merchants and businesses suctWakMart, Giant Eaglebanks, etc.
members of the community

OSMNMNISTA volunteers and ARRI foresteradh no funéhg available to do any of these
projects. Everything wasontributed in-kind services, money, and laband those
contributions were leveraged and parlayed suocessful tree planting projects

Appendix 5 provides more details and photographs of all the pilot tree planting events.
Due to the effort®f the citzenivatershed groupsnd the momentum creatddring the
spring of 2009, it is apparent thaetliolunteer tree planting movememtl be an integral
part of any mined land reforestation program in the futér@roposal to fund a second
year (2010) of the AC@T/ARRI pilot projects can be found in Apndix6.

Reforestation research andlpt tree planting pojectsin Virginia:

Virginia Polytechnic Institute and State U
a cooperative program of Virginia Tech, etleducational institutions serving

southwestern Virginia's coalfield counties, and southwestern Vilgiméural resource
industries. The Powell River Project mission is to conduct research and education

programs to enhance restoration of mined lamts.Powell River Project's Research and
Education Center in Wise County, VA, is a unique educational resource which attracts
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visitors from throughout Virginia, other parts of the US, and overseas.

Established in 1980, P R, dvisich is led by breJamea t | o n
Burger, has developed reforestation methods which reduce reclamation costs, improve
regulatory compliance, and increase pogting timber productivity in comparison to
conventional mine reforestation. The current researchhasipis reforestation with

hardwood species. A number of letegm research activities are ongoing at the Project's
Research and Education Center, which is also used to conduct coal mine reforestation
training programs for personnel from agencies andsimgu

A number of experimental mirreclamation methods have been pioneered and
demonstrated at PRP. These include the landform alteration mining technique used at the
"Amos Ridge Experimental Practice", a demonstration of the potential to create new,
more-productive land forms through mining which was conducted Amos Ridge Coal
between 1984 and 1988. Red River Coal Company utilized similar landform
reconstruction procedures in amgning operation which improved the land use potential

of several hundredcees in the midate 1980s. Approximately 150 acres were reclaimed
using composted sewage sludge in 1989 and 1990; today, these areas are productive
pastures. Currently, Red River Coal Co. is mining and reclaiming lands adjacent to the
PRP for future usesgpastures and forests; areas to be forested are being reclaimed using
the Forestry Reclamation Approach with direct involvement by Powell River Project
personnel. Mine reforestation experimental and demonstration sites have also been
established on the seage being mined and reclaimed by Red River Coal. Project
personnel also work cooperatively with other coal companies, including Alpha Natural
Resources and Teco Energy, to advise and assist their reforestation activities.

The Nature Conservangyirginia ChapterandPRPcollaborated o a pilot ripping and

tree planting project on the Flint Gap surface mine in Southwest Vir@iNi&, 2008)

The former mine site was reclaimed in the conventional manner and was characterized by
excessive mine soil compam and an aggressive herbaceous cover. The site was typical
of postbond released mined land across the Appalachian rdgeing beelin a state of
arresed natural succession and liketyremain sdor many years Theproject wa

designed taestoe approximately 86 acres of native Appalachian fdrgshitigating

soil compaction with rippingthenplanting treesthereby increasinthe absorption of

carbon dioxidgSee Figure 3)Other partners and supporters include: The Virginia
Department of Mies and Mineral Energf¥he Forestland Groyghe American Bird
Conservancy, Dominion Resources, and the US Environmental Protection Agency. The
diverse support and funding base for this project illustrates the broad level of interest in
this type of pragct.
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Figure 3. D9 dozer ripping compacted mine soilsTdteNat ur e Conser vanc

andVirginmaTechdés FIl i nt Gap rrojetnisouthwestarrd t r e e

Virginia (Photo by Richard Davis).

Large-scale mined land reforestation pilot projects iKkentucky:

In close coordination with the Appalachian Regional Reforestation Initiative (ARRI), the
University of Kentucky(K) has conducted larggeale pilots project in Kentucky,
developing aeforestation progrartihat employs &olistic approachielying onan
interdisciplinary group (forestry, engineering, economics, geology, chemistry, wildlife
biology, and policy) tglan and implement projects, apdrform integrative studige

benefit all stakeholderdJK has teamed up with théentucky Departrant of Natural
Resources, 1$. Department of InterioDffice of Surface Mining Reclamation and
Enforcement (OSM)several coal companigd.S.Department of Agriculturé&orest

Service U.S. Department of Energy, and numerous local communities to refaresmtc
mining operations and pebbnd release mines that were reclaimed without the benefit of
the FRA.

In the mid1990s, UK receive®5.4 million in Federal grantt develop reforestation
research and demonstration are@eal industry partner®llowed suit angrovided $17
million of in-kind services (material handling, site development, spoil ripping, oversight
etc.).As a result of this supportyer 1.9 milliontreeseedlingsvere plante@n nearly

2,900 acres of mined land in Kentuck®ver 5000 individuals have participated in
workshops, tours, and demonstrations held at ttessarch and demonstration areas (i.e.,
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