The 32nd Annual Conference of the
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A Weloome from Governor Rendel)
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Weleome to Pennsylvania and the 32" arnual conterence of the Mational Association of
Abandoned Mive Land Mopraims,

Amenice' s mining industry tramsforried our young nation inw ar industrial superpower,
aroviding jobs and fueling economic growth. Pennsylvania's minera richzs forged the cannons
“hat won our independence and helped rebuild Europe followmg two world wars, The incustry
g heen g comenstone ol aoe economy Toe more than 200 vears, and ar one time, Pennsvlvania's
mines produced morz coal than all other states combinec.

However, these nera. riches ave come will a cost, aod our generaion is lell o repan
‘he dumags cansed by the unrezu ated mining praclices of the past. Aller several decades of
warke, Pennsylvama s sl scamred by more than TROO00 seres of abandoned oome lomds. More
Than 5,000 miles of our rvers and streams are polloted or degraded by countless mine
discharces. And since | took office tn 2003, DEP s Bureau of Abandonzd Mine Reclamation has
commitied morce than 5174 million to 278 abandonad mine reclamation projacts to address thess
imsues, meclaiming more than 5,670 acres.

I is agans the backdrop of our anthracite fields, where we celebrate some o the mast
calorl chapters in American history and strugale with some of our most serplexing abardoned
minelands challengzes that vou will meet with your colleapues from other stateés and countries to
share your sucessses ad search D selutions w our comiman prablems,
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September 19, 2018

Dear Friends s Collcagues,

Om helalf of the Staten ond Tribey that compripe Hee Nalipmal Apporintion of
Abadoned Mine Land Pregrasss, 1T vomld Hks > welcatio you b Scrambim,
Peampylvanis and our 12™ Anspel Conference. Cwr host, the Peamyyivanin
Buoreen of Abssdloned Mine Rechamintion, hes pet tegother in excollent agrada
that promotes the pkaring of new tacheslogy and highlighty the shandomad sriss
rotlnveation axperiocs of omrt neishees, cosultavie, aad wceadoasics,

The ¥ Siwte asd Tribal menbacs of the NAAMLE have worked for 31 yeart o
raclaim the heabih, safuly nsdd sevirpemgnin] heeards cawssd by shamdonmd
i, The NAAMLE ahio warks to peesicts begpisbation aril Inttictieos that
ynpport ahandeasd ming raclaomation throngleat onr Nation,

Collgciively wa have mads praxt sirides in cer reclsmetion siferts snd will
conthie v v ferwiod sl improve sur rechvnolion mebesds aod
fcknglegy, Tha purpose of iy Anepel {eafgramcs 1y t0 skare sur Fecowam,
Ddlerv, pracicde meory officiast mothods of recdesetion wed o rocegkon sar

past acopmplishmesty, Im that Hght, I sscoursge onllege rindeiy that are
itervated In perining & career i neinkng or mine reclosatisn (o e 0 sa b

shin (hitp:/faaamip myt’) and conyider applyimg fer e pchplarphip program,
The NAAMLF thanky sl fhe cenfarence Epespers, prosmisrg, szhibiters,
plamiard, worleel, o the Pensvivisies Berven of Albsndeoed Mine

Eaclymption for thelr sppport and sfforly te maks this confprence a pecems. I
ot you oy the ceafiarves wd T Hie technies] sontlons sduoutisasl.

Sineerely,
ff’(“f-wfr coed Pprweti—

Miks Garner
Proabdent
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[ w2l Lk Lo sscden] @ st sie weiwane L B Laveszns ol The Foau .
Amraciaiwon ol Aoesloaed Zae] Moz Frogsee: 1o he "Zlec s D!
olerectze known es Sorenlon, Pemmesylvania,

Wlule limee o Berogden, Toeeie woobe Lle b die sy s kie soeal aly hos
Lereal7er, Wieil ™oy Acs Perks whers the Grnos "Tree hovss' 18 Lcaled or Lok
g reheang strsll @ ong U2 Zavs Tran, Tres sl back m imeseh e deseend
Juntl bemeath the corch om g Lackawerng Doel W Toor and eeperiosme w ikl
a day'awears was like f2ra cosl nine

I oty b ecloomnad ey now busnasscs, re udrg o dineson ol Seeo0
Sasteewr PlRarmececticalz, and i heme sa <he romest e ical schond
o sy Feara, e Snonewenwealth Selodial Dalles s & rwen S o Ien
dollzes v boan ueecsted i thes e o Zoranton.

s ereus dhopa and -etaaran s e opened inthe doweraesn, and Che R
Fork WVankeos recorthy nrade the Soracatom arca thasir honsz F2 o AAA Saacheadl
—raty Wk so reuch 2o deoand soo vow can cleely sor wl Boraanct 1s keowh
es Tler "o Cite?

Yoo parns to Botasmstd

} : ,.r’f ; P
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Churstoaher A Doliaty
Sfuvar

SCRANTUNS HISTORY

I e Lanbd 277000 EU Aol Sartthars tranvahied Ao ConneestTear: totw Lachorechnn Wl lay Dessiiae of this Hich fron one
deporiis usad to malks fron and st Soon, biack furnsces and forges Sagan popu bk ng the Lendscaps, m el ng their
product o nrighboring towne. Small businesses followed the forges snd modest commanities began bo form. Slocum
Hollow, locetsd where Scramion s todey, opened u post offics in 1811

Arabher wg [umhier md. io they nres would eoon bee discreeres L. Aeibrc Ty coml iy uncermesth the sl ine mglon. John,
S L i i e W pruanc i [t e solbolrt ot Eiarbocormcuider brockiy i Ewviriary ooy, sl oot Soararinind i
Dalawrars and Hudeon £aral Conparmy bo trareport cosl from Cartserdale's nines 50 Horswdals vis & gravity raliood
and from Honsadala to- the Hudason Rivar, N Yook, by 8 canal. Wwhith the succses of Hha grinetly reilmad and canal
wyztom, scdionsl oravity Une wers axdended from Carba ncels down throughout thae veley.

The Dalerware and Huslson Esrsl Compary s e firsl milllon-doller privete snlerprios in b Linded Steise, sl £ bd

bt Find snsicsirnkiont axpuiciechs tHk wer bl by Johe A, Aessb gy of Browsldyrs Bl Savl sreel bhin b e fird
operaticn of 1 rallmd iocoemotiae 1 Armario, the "Stourbridge Lion. "

In 1842, WiHam Hemry, who bed been opensting o bl fumeee fn News Jersey, arrived with e sor-r-tsg, Seldon
Scrgavivn, wnd hin broither Genrge, purcheeed the Shorum property and began congiruetion of the Laclorsanng Fumsoe.
By 1848, Hher Laclssorrs Furnscs and Roliing Mills Compsny wea producing il for ma st

In 1848 tha small fron-mill wes snisged toa ril-produc iy factory. In tha same yar, m LS. Post OMcs wea exishiishad
{rithe town then oalled "Scrantonis™ nemed after-the Screnton fenily. &so, during this time pedod the firet vweve of
immigraris from Englend, Wales, Inclond, and Germany was beginming to sette fnthe regien.

Thet Seranior, naalbineg thart mo sy il eated 1n coal, bagen to concsTivale on T miring and tranaporbstion in bw
1850"%. Their aiforts: ad to tha formatton of B Dalewara, Leckasanng snd Wastemn Rrilrosd. Tha ratimed company
comiroliad a network of coal mines that hed mined and shippad beo million tona of coal by 1568,

Coml, st sl rafircerds: plapes] ugs reles 1n the devsioprrent of Lrie 35th and sy 20th Cemrhury Ameries, The
Trudusbtrinl Eenturs wlll Posipmidesy Peicl, a1 Eurogs, e Hhaein Hhail T wesi [r g Sisvaed. LisSoiresring Doty
happand to manufecturs ol thres. This bed o4 very prosperous tins in Northesst Perrsytvanis. Recidenital
pattiaments popped up sharsvercosl wad. mned Bnd, despribe BeckTng scosss bo poris or neviable walbereays, tha
sconoimy rn smocthly becaime thers waa 3 need for “black gold™, sisal and mil Hes.

Thee mrew ergjoye] ey & conbury o growth and prospes Ty, In b 1880"s, Hhe At alecirs sirest oo stem 10t
Ui Sebackiek: vl B It Sciaibont, Hhed gy H e rvhaiorih e "That vl Clly". Dbl beviclaivi £0erinarbid Hhae
sicytine off svary conmu ity 1n the County snd madem day Americs wat baTng barit: oif the rssourrs of Lacasanng
County. 31k fecioriss bacama sn 'mpariart part of the local sconommy, with tha Tirst one opsning in Scrarion \n1872
My insttturbions of highar el ng wens formed during this period se well Scluding Keysione Collsge 1n La Plume
(L2503, St Thomes College: (now inown &9 the Umiversity of Soramton, 182E), and Marywood Collegre (row s uriversiiy,

This tima aleo saw My imimigrants comming o the arse in search of smploymart in the coal mines. Scome of Irish,
Pottah, Itabian nred Russinn ' mrmigraris tock to tha mifnes and tws the rich, sthnic history piFtha County began to tala
form.

Sty s i turm oF e Civsbury, trivge: sy Tunsed fror Hh wonis i Lo Courry. Lisber i hisoete:
mons fraquant &5 mambars off Ha codl miners’ unton fought for Frigher weges and betber working conditions, the biggest
Enldng placa Tn 1502 That same year the Soamions' own Lackesanns Steel Compamy Wit for Bulfsls. [n tha

decwde, ofl wes dizcovarsd s 3 chespar, cheans masna of anangy. Coal bacamws incressingly lees populer = Hme wenk
bry. hitting rock bottomn during the: Greet Depreesion of the 193¢, seeing new W <uring World 'wier I, but dtsappea©ing
For ol ireberriy o pUrpessey in the $950"a. The drbving fome belvind Laclonwenne Counly's ecomesmy v pone,

Thet Licwt =01 s b ot twiey Par nayivanis Gowemars bl | from Seranton. wWillem Scoramion, & dinsct deccandst of
tha famly tha Oty nameed aitar, served from 1964-57 and Robart Casey' servad from from 1986-100=.

For tha past haf-cermbury, Lackssanns Courrty has Bean n e transition phase snd wa am (el begl #ring io ces the
barseiits. The County sufTersd populrtion losses for dacades afier coal Lt town, but, =8 you wou kd sspact from
anceriory off ool miners. e peopls ove fought throwugh the toughdmes end fodey, Lackeswarr Courrty s an
eaciremehy bright Tubhure, Bew oom mescisd, prolecis e senang up in Bicksen Cly, Sorerion snd Mogglc, Mimr Lesgue
Bawrball hes cema o ben, snd the County"s infrestrech e e b grasty improvesl

Irtipe A, Lt v MacoLInby S T o Py



CONFERENCE AGENDA

CONFERENCE AGENDA (continued)

Eaturdey. Beptmnbar 18:
joopm = Foopm Ragisiraiion and [nformation Daak ™ FL Hkon
SBumriey, Saplembar 5
TOOAm - E3Opm Rayisiraiion and Dformation Dk a2 AL Hitton
B0 am TaclF Group mests Lohiny Hitton
febOam - SIIEM Exhilrit Batup 2 AL Hiton
g3 A Lacehivwri it 1rvses Furimincaiek i Shininralymem Luah b Hillbowy
Pre-conferenee Tour Group mests
10000 am AnthracTie Herkoge Museum and Leckansonma Lobby Hilban
Mine Pre-comference Group mests
100pm - E0dEm HAAMLP Commities Mestings Hitton Blskely Rcom
1DOPM -  DOpm Bpaskar Ready Room Hitton Parlor &
&30pm - BEIpm ‘Welcome Reception Me-et and Greet Hitton Casey Grand Ballroom
fzopm - Bzopm Exdviirits Cpen 2 AL Hiton
GIapM -  1LDApW Humipattn by Alacann Dywan Hithiwy Dot rrinc vt Al by
Mandsy, Keptam bar 2
Tonsm - Bonsm Continental Bres kst — Exvibl Araa 2nd FL Hilbon
700am - &3IOpm Ragisiretion and Information Desk a™ AL Hitton
=OO04l - 30PN 5 pasticar Faady Foom Hitton Parior &
7ohsm - E3apm Exfalivite Crmeny 20 FL Hitton
Booam - A4zopm Croasirgs Prarmium Cullrls Group meaets Hition Lobby
Bonsm -  Rasam Plorwry Selon Hithmn Cxwey Ballroom A-B-C
Basam ool am Braak = Exhibit Ares a™ Roor Hilkon
GoOam = 1O AM Tahnicl Sactafon, s TachnTionl Setiion AmpivEiaire, Blaaly,
Bcdwindiual v, poigpl 23 Ellim.w-ﬁmht
Aoy
icxoam - ix504m Break — Exhilbit Aren 2™ Feor Hilbon
esoam -  IaEXpm Tachimioal Sesaions, sas Tachimcal Ssorion Ampirithasire, Blalety,
Schaduls, page 23 Dukion, Mayfield ard Tiplor
1IFIOPA - 13 B Lunch on your o
1Tpm - AE5pm Technioal Semlomne, see Technical Searion Ampitithenire, Binlely,
Schwdule, e 20 Dulion, Mayfield and Tidor
IFmEM =  AES5EM Braak - Exhibit Aren aM Roor Hillkon
IEEEM - EIGpM Tanchwifcal Santaitwnk, ol TanchwiTcanl Soiion Artphiicaivia, Blabeidy,
Schewiul e, page 29 Dulion, Mayfield ard Tedkor
Ry
Gopm - &zOpmM Racaption, Cazh Bar Hitton Capay Grand Ballroom
E3pM - SIOpH T T Hithiwrt Doty Giriert] Bl o't
SoOpm - iLCOpm Hospliality Aoom Dpen Hitton Durma Wy

Tuesday, Sepiember 21:
G00em - o0bBm Comtinerial Bresldast - Exiribit Ares 2™ A. Hilon
FoGEm - EXIpm Ragisiretion and Information Dask a4 FL Hitkon
=ooam - Bjaphn Extilbits Opatn 2n FL Hilton
TI0Wm - 430pm Techricnl Toum
745 = Contralie Tour Burs Loading Hitton Lobby
Tuis = Huber Tour Bus Losding Hitton Labby
Tus = IPP Towr Bus Loating Hithon Lo
75— Lurwfiored Tiowur Buw Londing Hitizn Lok by
Bed5 — Hezlaton Tour Bus Loading Hitton Lobby
30 - Siearriown Train Losding Rafzacn Holel Pistiarm
(Ourixfde — SE Cormar]
Soopm - Bzopm Polla Party Radzson Halal Covenad
Pimtform [Nw' Cornar)
fo0pm - Ligwpm Hospitality Room Dpan Hition - Cunmon/wewarly
Weinewdey, Sopiernier 22:
TODwm - OO0 em Brepkfiagt — Exhiblt Aney 20 AL Hithon
TOOEM - 1300 pm Ragisiration ard Informabion Desk & AL Hilon
FOoodm - 1000 MM Bpaaltar Rasdy room Paricr &
=00 A - 12208 ped Exiilibths Oguint 20 AL Hithwy
Bo0am - EDOpm MAAM LP Basrinevs Mecting Hiton Shearmiown
(MALMLP Buginess Mesting Lunch) Hitton Stasmbown
BoCam - 1000 MM AML Avard Winner Prassriatfons and Amphithasina, Blakely,
Tchrical Secsions, sad Techrical Sscsion Daltor, Muyfisld and
Bchadule, paga 30 Cunimons Roomds:
UEOC EM - 10SHI &M Braak - Exhibtt Anas 2 AL Hitton
1020 M - 1320 pm AML Avctrt Winnas' Priassaerballove anid !
Torchmical Seartors, s Techrical Searion Calbom, MayfTeld and
Mmm o
T3 pim Confanance corelades, Lundh on yoLsr pwr
BAFE TRIF HOME
N THE COVERE:

Fromi Cover (Clociodss, sarting with tha lsngest phaiok Hubar Brea o, Wilkes-Barme, PA; Lucky Run Cresk siream
rehebiliixtion project, fuwisl peomarpivic dexign, Scrartiton, PA; Audenmdd Tunnel with mine doefnage, Exst Unicn
Township, Schasrlkdll Couwrly; Permeylvaria Wit Tall deer.

Mo aTalls Bl o
iy . - g- =4

pr——— TR T P — =Y = T T P T e — -r|...
CERE i i, e i) e L beeni prdn)s AR rbcks rartien i e | e T e e TURTi

Coal Tenariship, PA; Raind iririsind AML &k wilh nosci-Uivsid chamwsl; D rgeeniass highes o flocadad pit.

Bﬂmm:hrﬂmmﬂiﬂu Inrgrest pholo CanbarPoirt Cammarce 2 Trade Park, reclnmed AML CTte,
Lumsrmes Cotnrly, PA; Conshruched wetiand on AL rita; Bet ks onom danganous: rmina opening; AML reclsmabicn In

progresa




MEETING ROOMS — HILTON 2nd FLOOR

2018 NASTLP SCHOLARBHIPS

The Netional Associstion of Abendonsd Mine Land Progremns annually swamde teo 31500
ascholarshipe o asait in the aducation of atudente who imtend to work ae scianiiate, snginesrs or
echniclara in the flald of mine land reclamation. One s slaciod from the eastern porllon of the
colniry and oha from the west. In addMon, e pan of tha scholarship, MAAM P pave Tor thaoo
outmtendng students to atiend our snnual confsence and (sam by essockting with reciemastion
aparix from aopex e nation.  Pleass jain with the NAAKLP Sohobwrship Commitisa and Board
In aengrstulsting the winnars.

Tha 2610 reciphets are:
Cassy Barles Clark

Ma. Clark, Holona MT, b & sonlor at Montana Tech siudvng Envinonmental Englinasring and
Maibwmaticel Sclancs with & focus on weke' quadity ard mining mckmation. uunmh-'nrlnf
yar in high aohool, she gol & US Forest Sarvios "™Youlh Forest Monloring
Frogmm” iMemship. Afler being mpossd i flsid daln oollsotion snd
analysls, conssrvation sducation and mining raclamaton, she knew her
canser would ba In mining reclamation. Her USFS manager sald "Cosey
mpnssad me with her maturly, anaiytical sidle ard croaiive weys of
thinkiryy outosds the bee.. . 2o i the uimost in daperadabd ity ard the teans
sha supsrviesd slvays presarisd fop qualky pressnizions and eporis”

Montana Tech | have sasn only e fow sludere of s T
summer sho worked ae an anvironmental Interm with Peabody Enerfry ih Gllatte, Wyoming and
hopea to corbnue wirking In e fuld of Ervironmsrka Enginescing and Ming Recharnation afiar
gradusiion.

Angeia L. Moywr

Me. Moywr, 3chuylidl Haven PA, I  third year sludert st Pamn Stete pumuing 2 dusl major In
Mning Enginesdng and Ciil Enginsaring. Aflar gradunlion, sha pians io pursue 5 carssr Tl
oomhines e prociesl, Indusidal sida of mining soginearing whh the
onvimnmemal struciural sids of Ghdl Enginesding. “Angela valuss her
aducation and incidon the domeanding curmiculum of both angineaing majors
wih aribuslssm. Hee great Uros management sklls alow b 1 el I
academicu whie ot anjdeg ron-acaderic actvitea” sald ore of

moommendars. Mol only B Me. Moyer maintaining an imenslve oo

mreshing.”
PREVICILIS WA P SCHOLARBHIP REBCIFENTS
2008 | Walingp Ann Parsons Ao Mortana Tach University of Minnana
2000 | Collian Michala Kivry Mimourl _ of Mo
2078 Markene Hanaback | Ponnagdvania | Callfornia U of Pon nia
2008 Hasther Lulnsim Momtana Omgon Siais Unhmrsy
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Abpbrpcty o Twchnicel Frommbytiens 2nd ioriokops
Ligted wighabetically by suthor

L ol CO2 Fux Monftoring Protecol. lor AMD-Cwused 002 (SESEI0N T)

Kivorne Antah-Offrl, Fixsour! Urtvarsity of Schance & Technoingy: Alfred Boloiorsare, P, Daporimardt of Evironmaniol
ProiecHon: Moogaia Maifio, Miscour] Dty g Schercr ond Trohnologs

Severalcasss of dangerousty Figh [0.59% o =559%] €0, concenirations casad by acid rrine dexinege snd minel
rerbomple repctiony R beeen reporied in P, OH, WY pred TN in homesy bullt on o oetjecent to meclplreed mine Lusd
(Lmsglerey pned Blcegmnre, 200%]. Thin he ed bn repeach (n develop technipess (o mentten, predict and mitigete tis
pzlem. Cne of the proposss] merthaedy, the mabjerct of ongeing mesarch, 1o the v of chamier orpyemplation (CAY mpll,
Tl mespmrrmarty n domribe the spetlal weriation of £50, srrissdon retes o reciwimed moine Leedd. Thiy wil] help
mgulrtors avalisbs tha potenital of OO, fyigration on ths reciained cibs bafors canciioning amy poat-minisg
corrmmacial ar eafdentiel construction. An imporitant epact of the reesarch affort 1s to detevrmine the oprdma L grid
spacing ind tha Bciope smpling protocol for momitoring £0, srmizsions: on recisimed mine nd.

Thee pilzjective of this wark was ez (1) daterrine the optime s mpling petizem o sdegstely descriee CT, oo spstial
vairbaly| s i () il g s vty st ol vy parcriesenl oy chistaerin Toms Hhae ™50 rirkia o & ribiwopsasniee CI3, 0 okiowt
whar tha amission rates ars iowe Tha Aret objaciive waa achisved by Lxng pretiminary dets 1o modal the variogram of
CO, fung sstimating tha mean lafging varancs for difemnt grid patibeme and salaching the opbimal patiem based on
resource constrainty and the mean kriging wriance. The second eblective wes achi=ved by desiqring » sampling
proiecol besed on e concept of B Keeting piot. The resu e i ndicate thet e bie resources dictyie the opiimed prid
pottermn. The revulla i show thet. drewing three well speced B0 ml samples during CA Tux measurement provided
odecucis sxtimetes of the "T/°C ratio of the 3ol €3, Tha mesulty provide a sterting polt for resesrchers end
regulsion to embark on soll CT1, erisslon mortted ng on rechrmed mfne: bnd.

z Innovative Landetivls Repeir Conesgrin, Iuciuding e Lse of Ballistie Soi Narils for Shaliow
Lamdstide and Eroslen Milgatfon

ity £ Bornell, T2, ELT,, Priahies, Sl Noil Locayhr; T

Thia prasartrtion will focis on caie hichories of muttTphs Lancsiices of warious rageyisds raporined

Dasrign,/EBarikd Adarra iy coniracting and naw bechnologiss tneluding bathette {or [aunchad) scll noils. The case
hichories Fus 8 spac i focis on bradsivies and savers arcalon probless repained on AML chhe, gt tranemissTon
P pliras, and anangy/mine Sk rOacE.

Drascign,/Burild Aslarrary contraciing & particularky auibad o ndal s mritigalion and sevars emsicn rspair. This
corrtracting approach combimes: deskmer and contrachor e sn Tnksgrabed tesm ahls to mepond quickdy to
unforecesn cordibons and continued dopafaiica movemant bafone and during conctruchion. Durdmg tivs pertion of B
pracantation, multiphs lange encsiides epalred ucing this comtrasting techntmus will ba sarmined from intital cibs vick
through siabiiity modsling end desigr to consbruction technirues and challsnpes.

Tha sacond part of tha pressrbriian will outiine new technelogiss for sha low Landide and savers srosion repair.
Including Leunched soll i ks, Davaloped Tn Europs I tha Lirks 15800 1o repair shallow landsides and sevara arosion
probisms rt & frachon of the Sma, cost, and amirenmanial impect of tredtbors] repalr techniquas, tha technology was
rver succaanfully commerciaised n Eumpa, ard only recerily gainad momantum in the United Shriss. Bassd on §
mutuda of paccasshl st lbrtons in America st aod, tha use of launchad nrls hes ooanded to New Zasland,
Canacin, and Austratia. A brisf imiroduchion to the principal desiim manusl for balrtc ol rrls —the Josrt
USFE/FHWA Enginasring Manual EM 71 70-1AFHWA-FLP-iz-03 [MApphication Guride for Lsunched Soll Narils, Vol
1"} will ba included, slong with n briaf dascription of haw beunched narls can be desigmed wxing PC-besad Bt
squilibrium and Ankte slament siopa siabibity snalysis progams.

3 Pematve Trastmeat of Hieh Yolumms Be: Addc Hies Dreiems The Enee Redomelien Proied, Indees
(EESETON 1)

Pol T Behprn, S Hydmilopied, (ERM-MCR; Don B Houe, Mising: Bngrinees ord Monk A Sy, Emeirgreneniol Speciciisl,
OR; Trogr . Brxxen, Aesecerch Soerdiel, K25

The Enc Ganly Ps, Incwind In Pl Cimprily, Inclines, in 5 253-pere refioms cipesl prem arwinecing amd plessioned
prior o Hha August 3, 1977 srectmant of the Surfees Miring Control sed Rerd smartion At (SMCRA)

T pupyive {reptment gyylermy tobel/ng epprced mpbely S4-armeg were conatrycted n 2005 by e Inginrng Deper{reent.
o' Mishurpl Resmereg, Dhiglon of Rectamstion (IDO) o trewt AMD dische ging frem the refoee diapmal wea. 1008,
with the megiginnce of the {HTiee of Suriacs Mining Reclamstion smi Enforesment [OSMAE), Mid-Contfrent Reglonal,
Office [CXSM-MCH) ceslgrnd thee pessshe tresdmse  mysbem ot the site that Incluciee ) ot ion of st wester
[wietinnfty = 242 mg/l aalchm curixrete equrivalend [CCE)] from i . pre-SSMCAA mine impundmeris, 2
emrmlr,a;tion of tem vertTonl Flow ponds (VAP for modTonml slletinty srhancement, sd 3} excnariion of » s fos of
mxidation porcls and serobic wetis nds for matal precipiisifon. The sysbem wes desigrad 1o heredls 5 brge amount of
acitic noiT durfng siomm events (1.5 o 2.0 CFS). Mine spoll with a feve e bie reutra artion poteniial underiies the
rafusa pils and pertslby treets the AMD.  As 2 reeult of Hrie pretreetment waber ssyie—ing sech VAP i relethly iow in
ron {185 mg/1}, mangene [2.50 mgy1), and ol scidtiy (130 mgfl CCF). Howsers, the dewipree s wevs concmmd
Hhurk o arigerticn ek et o sluriour £2.50 w1 iy nintocos Hhee B dopechaety. By misin b shcow ramicky

cxSerigl e breses nireovnil (il s okl ey s D2 e ) ] a i i oty (8 regsl CEFL Abthoui ra igen e
bruactumnil wers it [r Hhee chisige i rraleigol riesl niracncil, & Hrintbsel awricunt of rissgpessie: woiss nistieseed by
il werthiend] dpekhint (2 mipL Wt WP Il 05 gL e sttty oo, Diviicpnincbiely, Bt ol Tl i
bt 15 Firll It 20058 FollewTrag o L rger [reraiiiet 1o ik | Eaaetiong ired rinuriend s rathvuastion 0 2000 L of
“arvpeit” ewwchidigy of st st valy of Shvies el axcuulation oF daele peiel e s b ivaid Ho bal e
prie phi ol ke oF Hl diedy VAP Rrilurs. O ot wclll vl 2 3 SorweinHioessl VP wivili tis sl ok 0
draeirohfc suifahi-paiUeTng hionksstor, This shudy prssants an evaiuation of the Faliune concttions ard praiintinary
Pl s of Hha Peceairuction. Addftional tepies includee ramobdtzation of ratals uring epahem Frilune, & coperise:n
of tein Pl VPP o with dolomite Brvasetors and ons with Figh-caleTurn §Hsrhsns, S rngaae R el

Tha Incdfana Gaolagical Survey (TGS i ssrirbing i the pori-corurustfon el ortion.

- P BEd ey M MeAprecedTee a0 @ Heabeos Preeeasnct ol o (Preomreb e Bellcheodon ] el
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Jor vy, Moholsficts, Inc,

The reciomption off the Lingrdhill mered miine kg viewed oy 2 leeywione component of 8 restoration projert thet ime ey
the cresdicn off o mosolc o wetiond tresdment pyebem, uplynd reforesbolion, el of on Historfs gheet plle dem,
and comwergion of sn “indine’ community pond to an "off-line” pond. Thia pgiect ivolves capluring and st ing
egricutiy el gt from fermilend Fertl e with chicion mpmure prior to dischoge (o 2 cosetol sireom, In poditfon,
the e | of an exisling shessipl (e dem on the conptel streem will ryicre snedromoun Msh accews o the walenswed
o Saciiftarte the coerpion of w hyper-sbrmphic gheliow Tn-tee® 4-ac pond tn an off-bee’ pondl. Intielly, the
rctivy sngl ming v e uined by they oener a w iocation (o plecs sncimeniy. drdges] from the “in-fing” pond in an
refTewt. i rebore wslter dheprih wnd e weler chsreciar® fn Hhe commuily pond. Hewesver, s our i erlanding of
gite comfttions devalopnd, thwa resiorabion design svoberd from s typical "regreding snd revagetation apposch” 1o
mira reciamation 1nin an approsch that recducsd e el mddenrt polluHon throogh mToe recls metion with an

ol og'icslly snginesred wetisnd trestrment greism connected 1o He wabarshe] and with addifonsl imprssmenis in
tha receiving siresm syabems ydmodymsnrics sed metersl procssing. The overnsll spprosch conslsts of anin-
sirsum welr dealqrnd 1o divert storm flows derinding from a squs e ke drecdeege ares of diched farmlbesd inie s sed
iy ninkirurlr. T nissirvl r ceennon woirbir thraugh i rasiorks of weetberid prtb, sssiyager wiirt i Digeni, Ll
il exweier oF st sk pila v 1ry evomich | Ao, Bt AlbinsHorg iy ik Hie risoiiving ol shosen. This
kol vt et Hiarrmaity i g pyehbet =355 il ey Bwelcirl drirkeriny Hela | wirkiri,

B TECEO Slaps Staivlilzation Eyxtam Woriahep (INTDRKEHDP VT
MBEFEWMGMMMMMEMMHEMM

The TECCD Siops Shebriimarton Syestemn [TECCO System]) was developsd to stobitiee 3ol and righty wearthared rock
siopes and oen be corrridersd = 2 gren altsmativw o concrelte walls, peblcn oslerts ard shot-crete solutions. The
compenert we TECCD Mesh 455, Spllee Plrtes, Compression Clvs ored Soll Nalls/Rodk Bolls. Addiionslly, an
erosion contrel fabric con be ploced under the TECED Mesh to help with eresien combrol and seeding. The meiem v a
devigned system using the Fuvolum Dimensioni ng Program developed by eobrupg .

The vworkeha p ks broleen o the following 3 parts:

Trtromiuct ion wred review of the bevic Torcey g beed with shollow siope ingdebitites oy well v deeper wilding mrfoees,
Trtromdiuctinn b werfoam glope shebitbption methta,

Siope Stabiieyticn Deyign weing bhe FUVDLIME oot For desigring terloned wire mesh mabem,




will Laarm mbowrt the Imterecton of the mash snd anchors of thesa

thaory tha dimanaionTng concapt, and aof tha concapt and
h'duiutﬂdmhlnﬂ-unmuﬂ.w I_m

The workahop will take 2 hours and participants will recetus 2 copy of the softeans along with & 3-ring bindar with
redahad indformalTon.

with mkarialn, the baaric
mpﬂmu-

Tha spchen ks succserflly sinbitred nsny siopes i the Uribed States tnciuding a coal refuss il in vast Virginis,
Tha syxhen sl hos bean Ut bo stebi (e block walks, fasting gebicn walls and ss smporany shoring.

A Delph Abancensd Mine Firs Central Preject (EEEXIWN K

Falem W Bnd, AF, GAI Commdiosdly, Inn; emrum A, Gy Pregfee! Mmers; T Il

The Doiph Mine Are sits i incwind In Lackessonne County, P, spprosdmsisly Hree milss northesst of the CHy of
Scrarion Tha fire hes irmvobes both coal refuss {oolm) and undergrond snitrects mine waridogs §nd eporbesdly
beegmn sm & rubivish fire on top of the-culm ok, The Offices of Surfecs FMiring rrtrieesd GAL Consulisris, Inc. 1no2no8
tn exsmunct s b drovesbtiguad e by Sl B sechirit oof e P ned bes nisern reierind Flink exsesbrol vl e, Phisr g
i et irwet vover paniymisnted Ty Lk 20008 Far & coul-iT -t o Dilewsic bl preogrintar oF Hae e, Tha piredint wom Bid s
s eyt iilictved Trn istirky 2007, Tha triveeh etwairtruscHiom el cosrigsiistd 1 2007, Tivk palpsr focusni o tha
ErrwsbitYrirkiowrs, Ll il i Toon oo 1 Fine covesimol. ivaroed dmd This deatin

7 Lavyscares Lymsrra] fromn bhae Lupt Docwriy of GeoFluv Fiuvisl Gepmerphic Recinsgrtion (EEREIDN E)
Niohoizs Buposh, GroFluy and Conlrorn Saftvore

Dirhabed land reclamation made grest achranoes during the et century, with much off the improvermnent debven by
reclamartion of mrined lande. By the and of tha 20" camtury. eclametion worlers that some traditional
recls martion greding desfpra were not mesting sl the dexired parformancs qoals sftsr construction. Eroxion problema
wars recpuricing med risnancs apensa, deinying bond relasss, and the sadimart discharge reetsd o the sroxion wes
causing water oum My concema. Many believed thal e long-tonsiant gradisnt, £rd mostly uniform sspect, slcpes
ware fvoring wowirticn monooubures 2nd frostrating vweowistion dverslly poals. Tha Ln-rrbu by urifiorm
Iendicrms miminmized miches for witdiie uvsess snd the artificlel sppesarance of memy of e lendforma ofien did not
suthily the dexire for mclematicn thet banded with semounding neturel lsnds. An stsmetys method for mclametion
lendicrm design beeed on fuvisl peomomivic principles waa proposed o address these concems ard provlde

mecle mdon lendform performance companbls o undisty rbed, mebure, neturel diermms. This method, colisd
GeoFluy, hay been used o dexipgn lendiorma 5t 5 'wids verisly ol mining sies rpesnting differert cimalic
conditons. Some of those who were interesied inthe method, But urfermitier with i, rebeed questicns abouts the
difficutty of comsiruction off the mone complex ndicrms, how the costs compared with tredittona L methods, how these
bncicrme wel id perierm when sublected bo sxdreme storm events, how Heelr ol weber qua iy companed with that
Trom raciomaly—desigred landierms, how vegetation would respond to the luviel gecmorphic andiooms, and how
the corsiruch=d [ervdformme would setlly the devires for s nobursl eppeomenee. Thie presenistion i/l provide anewers
o there questions &2 eamed Hhrough the deson, comstructon, sed mormtoring of Hese fiirdsl peomarpinic
reclemation projecty over the last decsde.

8 Baneficiel Use of FOD Materisty in Abardoned Mise Land Aeclemstion (REESSION 33

Torry 5. Butodls, Wwiliom Wil Horoly wolker aned Raber? Boley, The Oito Stots Linvarslty Departmant of Cwvil and
Emviranmertoy Enginasring ond Ceadetic Sciamoe

FGD by-products {Toaried sulftte rich FGD and sulfirds rich FG0 gypauamn) can ba usad In rine eclemation sppiicetions
for nbmtamet of mcid mrine drafnage [AMD], reduchion of offafte sedTmantation, subsidance cortrol, and off rrinetion of
ety hacen rcle (ouch sa dangerous righwalls). Many coad-fired power plants sre locrbed |10 the vicimity of eceting snd
sbandonad urdsrground 5x well 2 mrisce mines. In many insiances, coal combuston be-produchs (eepacindly FCD

< ba used to reciim theee mined srme and fmprove rignificarty the snvironmenisd and safely problams
caussd by thess unreciatmad sHes.

Tha nevarr scrubbars: curmently Exing inartsllsd ar planned to ba islzlied scross the US will produce 3 differsnt brpe of
FED gqypsum faulfirks) matecisl tman the older typs-of scrubbary (thet produce & sulfte rich fharied be-product) et
will v ciffersmt sngfnearing erd chamioel propertisa. The srginessring s edwrie cemechsristios of wriowes rmea
of F=D oyesum, Ol F 1y osh, ard Bme e pressried 30 33 o develop mbes suibtebls for various rrine recismation
nppticatons. In partizuler, the potertisl solubfifly of the FGOD oypaum muteriel =9 » ipisell backfll maberisl wes
shudiad and will be proserried. The nesullks ol s Isbomstory sbudy s belng imeiemerisd in ful-sce s demonstration
projects to be construcied ard monitored 1n Dhile.

- Bl iding Bridges in Raclemetion: Parinersivips with Cemmunity Watershed Sreups (W0 RKSHOF I}

Allar Comp. Joth Larsan, Chvis Bludpos, Lise Goodel, Mager: Wiliierns Bladeaman, ond Scoit Fanalla, VISTA Laoolerz,
Appatachion Cool Cocrdry witarzhed Team

Dr. T Allan Comp snd OSMATSTA Yolurheers will monrine thres communfiies that have iiiekad imnovalfva
raciansiion and commumiy eviiaitoriion profacts besed on sgancy parinarships with commurty wrkershed groups
n Appalscitian Coal Cowrty. Comp dinects feams of OSM/WTETA volunbesms, Tull tTma college gredustes yolurhesring
1o help mupport and grow communtty webarshed groups in Fslorc mining communiiies. Tha Appalschian Taam &
posxibla bacaime of an inovative partnarship betwean tha OfTcs of Surfscs F ning (wiere Comp s smployed],

AmeriComs"yYISTA (Voharhears In Service to Americs, Henad to the domestic PssceComps), and owr partner
wlarshad groups.

Imsuss mamned Incude s lack of communily ivobvamant In edamation projaecks, the reed for rislaholder support
Tor reclamation an privets lande, multpls spencies o bved inm project, snd addressing commumiy e and
reciamabion issuss jofnily. The suthors will preserd thres cass studies ssmiming soluiions put forth in differart
o rithes mned Hhe in nowettee snd comple developad 1o gamer succem. Communities am projecied
o i nclusde Indisnm, AR, Scranton, PR and Chintyood, YW Fndings vy scconding to tha Spaciiic nesds o the
commu rity, tha reclemartian nesds snd anviron mentsl concema, but ona thing remeine deer—thae complecdty and
mutithude of parineraitips and tha righ commu ity irvobmmant shows s igh sucossa reia not onty for projects:
implamenivd successfuly bul lso cormmuTity health, sducation, and secio-sconamic fmprovemeni

W, Ereememeelumtiy Enprrermant o fee Retem of Pieh Conciding with the Troetmmt end Absieme
of fibapdmed Kine Dreisags b Seetnrs Crsk Bagin, Seuliam Arthvects Cantiield Pamatvi

{EERETON K]
Dixarien A Crowolio 1T, (2565 Al Whier Scharse Cimir; Doris] 1. Xoury, P Deporimens of Ervimnmeniol Protection

Srichc rmine dirgingage (M) Toom begery aihnecibe mineg degredes Septare Creek in spsben Pennpyboanie,
Inbermitbentty oolleched bye-fiow dois for 1955-1088 Tnicate that figh were obpent immeciolely dewnyiream fom
the: rrireed prem mbere pH renged Trom 1.5 [ 7.2 s ooncerbrediony of wlfrke, diwmpbeesd from, sl o beed
alyrrinum wer an high w 250, 2.0, wel 4.7 mgA , reapactivesty. Howsses, Tn the 39500, figh redurned tn upper Susbes
g, coincicing with implemartition of AMD treslbmeot (Hrsssbone dreing, Hmesbonss diveepion wells, Srestone
s, coryirucied wetlercie] in e welerahed . Coring 29962008, wn meny =z 25 sy ol figh wee s
Tt iy dorwmistresen: from bhe minsd wre, with be-fiow pH from 5.8 0705 and conceminetlome of matris,
cimsnhmnd Iron, and dhesnbved slmTnom s igh ae 120, 1.2, and gy mgl, mepecHvely. Seversl of the Ash tom am
intelrrant of pollution s [ow pH, such s river chul: [iscornds rdoropogess] and Uongross decs (Ridrkchlips
cxiorocice). Cold-warter species such ss ook trout (Sofsiins frbiooie} sl wa rm-sester speeies such s nock b

{Anbiopites rpeelri] varked in predominence. Shem fow deta for 199820077 freticated pH, alledintly, and mlfrls
erwmarrtrisicerin chimroniminbe el Hii i vt s drsed suimiwihirbin sshiermit-rurietT i perwmil irntriciiie], wiidninkd o

eifwer rrwebi | covmiaritrirticart waisnin pesriy o rrosbishind vty sty Rl Bainramsior oF grinshir cosvicaimbrartiorss during rielng
achingyee Hrciey Taalliry i, Prior i 19698, pH = 500 weish rixeernd during sl it sweibic Fanaieir, e Hie
npkavwsrabisians off AMD i, g Fis Baws et veed vesie ol Pl wshied trieis for 1957-2008
Wb ot icanrrt |reraiie i b et cicriskiont Ty by nogei Ton, ciotobundd @l fue, bt aewl tolal
il dredd Dot 1roek devd e ekl gk ey el Bt o' ot iiaiesboie vt Y Sveirkiird Eviisie Svioridetiishidy drweridhiiciei
Trioen ther rriveid avch. Tha incrackand pH arvd coleform froers Hrsichonse It agoshieyus {re peiemind e barffieing,
rind L ai] vl driiwiport, e Pl o] caidysiciing rrmkals toecke iy b fiai.

12 Puncclowst kbt Proshcct oof tvn Mpwrpmart Micrth 57 rideier Mlamtbieapleg, P, CREEERI0N W)
John T Curiext P.E. Sendor Civil Engrineer; Perrspyivorde Deporbreent of Envirorrrenial Prolection

Armyone amociried with abendened mine programs understands the denger et hoe been Left from the yeare off
mining. The Newport Nerth sibe near Nantioolee,. P8 might be oo off te most somiber som ples of how dangerous
v the moek. rermeobe o] W rese g ek e e Peeriure couldd b, A (L wesberhochy, lesw than p hetf-gome fn
= o] mboat tomn il [ep Tt the v, sesg thee wite off pbe Tyin ey in g seven yeer apan,. The peper belng wbmithed
about the Newprt Morth gite will ceoyes the igtpry of the milring, the unfortbunste riel=verrhs that neoumes] and the
reciorrtion tn regtone the e,

Thar Nemeport North site 9 incwied witivin the amthoecie coal Peldy of northesytorn Pennsybesnla. Coml rrining Aret
eczdrmead in the ke 12350 'w ored Contingend sponmdicolly wnif] ther 1950°%. In the brip 1950°%, sbrip mining bezeme the
e parrireste et fior coml. remepenl. [n the 1980 s, the mining opesst oy coxmd besving sbandonsd pHe and plies
that ere cherscteriste tn meny skendamned mrine o,




O the yenry the sfte, thopgh remole, hed become o pomalar lacwtion Tor imiividupla with four-wheel drve trucky wnd
ml-berryin vetichs. Murmesog vt msde wed {rwily -t very Shome o domsgrereiun fearturey Left bt by e
miring. [n 1535, a el welerbdy wog the loestion of o welvicie sericent thet claimes] e Heen. Thig wey folowes] by
m e veehole aevident. in 2004 which clalmes] snciisr e Foran 11 yoer time gpan, Hrie feeture slone pororied
Tor per 2% (I203) of the nor-smplioyes: fein s on schive prel sbendonnd ming lnndy in the courine

Recixining this rite wes dewmesd high prioriy becauss of the obyvious. oo For public ssiesty smd from political
premsre. Tha property owhner was receptive o hendng Ha stte rects’ mesd and worisd] with the Departmaent. Another
cxmncen waa bhart prope—ty owoes e an sgresment that sllews hunting on Hhelr proper iy haightenTng tha pobeniisl For
Turther Inckienin,

It 2005, Hi gt i niechil i thiss adbe sosk bid for 377,080,080, Thee panigect drrbiibid ricbimring 36 scniss i grcing

17,000 cublc i of rsshirTal. Thee pregerst o bz &b aratberials £ griads th progiect be 3 o 4 oo Dkl slopeet. Ter
el ey ] el v Lo Falbobbak, Hi e i i vl st o voichibol Tl oo, THl g e il

carryplitind i fall of 2000 rsborieg & sl 8 e el Tenlby plinafing coeiion o i it

Durirg Hv presiechl covisbrucHion, ar il vk Faeld ok the b edth Piriaigdva s DEP, Mina Safidy arvd Hisalth
Admindatration [MSHAY, Panngytvanta Stats Pobios and the proparty cwns & profohs tha Stay Cut, Stay Alhie
program. DEP Sacretary John Hanger wis Tn athandancs ard spois about thir program and the dangens with
abarioreid ryine lrads, Tisthivirion A RinsEpapar Mt couirid tha svent.

22 Acthes i Pidschrs TriihYerik St Evisluid ot [SESATON 1)
n'i':nﬂrﬂﬂmn'm . THF Moz, CilFord F-. Denfrolm, St L. Guster; foyon 1. Page, ond Marganst (L Durn, BloMoxl,

Numenps prosg-rociy waiersies] grours, shebe eppecisy, srvinen merial professirole ond rrine opeerolors o Tebeed
In thee rheyign, Smplemenbetfon, and opetion s melrbersnce [EM]) G e draimge tresbmet pateme, Thees
mleme utiire vorioug technologies o provide iong-term {reatment. of s bangiored orad posbrnd ring diacharges and
ey on-geing DM 1o inmere watiyfiecionr pedormence. Mechamiemy uliized to provide the memrces e ded 1o
Tiarad CLEM iraciyuier L ppia bitlenay of Msein] aemraecey mechaniems wch g trel fands (rarie). Thee ot
mmouUnt i oxlicy iabed using ourrent and profeched operating aed capiel covts Tn crunction with speficable Tieercial
mmp i mewd cun b wigeTiewnd For sven redelivedy ool eywbema. Evelusti ng tressbrnert oprdiorss wrd fmiplemerting
sppropriats tachmiogy in onder (o mdurs amusl coste cen besd toombshentisld reductions in cesh oulisys eecisd for
trunt sxtablishmant. Sevn post-mining dischergs trewtment st bt ull b scthe, pessshe and hybrid
[comibinalfon of acth snd peeshns’} eystems wers upgradesd 1o ulfie only pessive techmology. The coat evalusticn
preserid flusinebes that sn sddiional ceplisl fnvestrment of about 302 reduced the celculatsd trust smount by
abwt §1.3M

. B The Schun kil Actios Nelbugi's Inngsrihm Approech in Nirtershus] Ryslioretisn pnd Seures Wisler
Prebtectien CRERETION O

Towwr Dovicook, SAN Coondinalor, Parinersing for the Delowors Extuary; Chuck Konetoty: Source Wwoler Prolection
Frogrom Manoger, UL 5. EPA Reglon IIT

D e ol v yuicierss, 11 Sacchmyrlicl [ Aoy Mtk CRANT Foim cxwn pbishind riwni Hhor 40 prresinehin dariefrdeinl vy ixcrrine
o el Esigppimict Harsimish. oy sy riaie w1y e Sl il Fobhweer Sbishirait il Tt waric Traciusisd v [arioors ofF sgricastbursl
Do it it paraiecticonl ot 20 B, Hhes chislby trosictrriveyt of BLg. it il ol of Aholrieionesd] Miae O ridriceges
(AMD), crwoshueiTon of ranaithe shoerecibie praacticst, Bl oty o et sdcnsiedng thee rashoration and
prahictian of Bl wikieainil Thee SAN fursebion theogl & sgothinn oF prrgeet B rbrse: ovgiatioid by doinsr-eetfic:
wrigroupl, nckucing AgrTesthes, Palhogires, Shiarrmarhy, Liswd Probiction, Sead AMDL The SAN Pk ubioed this
Spywaieh b0 peioctiinn prejects sl mmmmﬂmlmuwm phany for the
et v Schupyiic | Rivar wWtarahad,

In the Schuplkil eecdwolers, the SAN hes workesd with local =iz kebwlders through an AMD workorou o eddress the
metd ard pH cadings to the watershed, witich 19 responsble for over 2458 of Hy impeired rivers end sireams. This
preserriwton will dieuey the method by wihich the SAN hae contriried to the sxivling AMD remedisbion efforts in the
watershed, dewcribing the beneitte of foint furding ventures, atiracting new pariners, ard prioriteing projechs. The
presemiton will present infmmation on several AMD implemerirtion profects et were com pleted with the support.
off the SAN and demensiraie the beneftty off e SAN moedel. This presentotion will sleo rghtigit 5AN Y new foous on
web-bared commanizetion ard eutresch, T rebwerk of parirers ond cormections with <rinking water utitties, ard
Torsmrg-looidng vighon, The pregeristicn will sl report on SAN' prioritzed spprmech (o welersher] resborpbion ond
righiight the irmpeeriynce of ml rbyiring o cooedimpbed] e coogerst e efiert throgheut the wobersied,

Aitiomily, petertial porinery ol shelsshldery will [eem sl opperbnttier to rennect with 5AN ol become
Trmpbved In Hw Tewe-apeciic worsgmoume.

14  Wyoming Deperient of Eriromeess] Gueiity AL Project 77, Mortherst Wsering Cosl, s Bite
Raclamation (SESEION W)

riwrk Donnar, PE, Assicinee Projact Monogey, Bane: Hill, ELY, Projact Enginear, Trihyoiro Comonation; Chris vblin, FE,
Frafiet Manoger ond Dan Adame, £ P G, Canciractian Momoger, PHE Rackunotian; Sonk Sniith, Frogac Manoper
Whtirridrigt Dvborirnirst & it Cuerifyc'Abeeiniieiie! M ! i e

PHIC Reclametion emd Trihydm feemed with the Wyaming Atendoned Ming Land Divivion (AML) o adcinee phywicel
arxd ervirommental hee rde sssociobed with 8 former jurface: coal mine: north of Sherfdan, Wyoming. The reclama ticn
of Enginsars snd resultad tn the crasiion off s public recrastion s,

Hicterical opsn-ptt miring operaiions ai the stte, iocabed adiscent i the Tongus River, neculbsd in feo pibs thet Filed
with waher, Ovarburcen piles, 2 of cossl slack, and soncnvte founctatians alan namained fhew mINiesT opsirafon
Thise sarsieis secinic ¢hwmishind v Shuter irbiery ety oy Pl el Rt o] sk vty [ phashlir i, T il botwim ) i 14
Klemnimam Poncis, ol bt for Tigh, epliles, binds, od other specion. In modficn tn fistving, the vite stiracte
Frequent. use from the public including camping, tarpet shooting, and olff-roed vehick: vse {ORY]. Un-vepetoted
ovarburden pies wers the primany focus of DRY usr. The overburden plas were sdiscent to the ponds snd posed
mignhicant harards dus to the rteap siopas shove tha warter's edga.

The Project Tearmn completed grading dasigra that duced sverburden dopes adiscent 1 the ponds, oo rporahad
geomarpivical by bl baradfores, Sl afwes pail e ool slaek. CoveranThe wene amanced with coeapadt, reorriteal
Py, bl mmmedned, Ty meirtftbeset o il eonwrin reioees rovgpramtingy, e cabgnymin darzewintiid s i gy itk ware o Pebricdund
prrd thee regresies] oreen andd seiacent o theweler, ol the vite wog e tn preciede moioried soeem. The
engineering desigm | neorporsted o channel i connect the two porvds o promot= Msh pessage, ared minimtee winber-
il {based on WeGEF ecomrmendetiona’: n padestrian bricioe we insizlad o Ha construched chanral

Construchion waa. complatad n November of 2009, Moving forward, tha stia will be managed joTnily babwaan
Sharidan County and the WyEF sz the Klssnhirm Recrasiion A
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Pogplve myaberms vy boen irpda lbed fo tresl slpsrsdoned nrine deadrmges 10 the bituminows coalPeldy of weslemn
Perwrszybruniy i more then o decade. In the hemdeterg of e 435-mg. mi. 5 peery Rock Cresde ybarshesd, aboutm
rhoczen P e heven Do rginlled from 1068 through 2008 The Tmprosssment to Local tritaieries snd to the
marin stz of Stigpery Rock Cresk s beon drametic with the netam of fish i sit 11 miles oF stiresms witer moe
Hhemn halFa cemhey. Tha passfee systems, howese s, hue moulred seme Brribed meirisronce in sstadn performmes
Tharea acthdties, which vary depemnfing upen the resirment componss et lied, heve besn pefomed by Hha

S ppery Rock Wetrshad Coalition and profect parbers and e focluded remesal of yegertartion from gl lans,
beackflushing, clesning of pripes, insihsliing minor upgrades, "string™ of trestrment mecle, §nd emosal of
mecanr ki alsdtgns, Tion chistur, e tromsbrriirrt it Hom vaok B righlaerad art s oF thee wibih. [ et b poviche
i Firmimmcchil rosirmancouies vinsimivol ryr i Ayt dppachoveiii, o brossl furie] Pomi Bt il biTaheind o lovigr-bnm
eopmirastion ] vl TR bruabt o woiss |y bl Bl ichee d Hireogh csnlribartiorss foen pregeed parbsmnt and
1 i Dy st By tFul ity ] Luee OF vl g ivaies et w5 Tromy sadichl. Evaint Hhiuglh the insisigpe e
ai ki oo Baivibet i bt $5000 et yriair; vt sl oot elelthownl nivenmil oo bexari i sduionn I e nevar
Fustura, thee ORM &tk e sty Fon dartiraidi v purpoisis 18 $1000 th 32000 pax yer.
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Oawrs Dursy, Rugional ODdrecfor, A Game: Coamintscian Sorthcanined Rugnian; Micheils Marrow, PE, Alder Fun
Enginaring
Tha Parrigytvanta Gane Comriccion i the cetord bangest Led ssenar in th Commormesalth of Penncybara, Wwith

owrHrzhip off over L4 rmilbon scres of o mwlards scattered throughout the chrks, mansganment of aach parl i
dhictahad by the type of barrarin that sdsts on sech tract




Sy of pumelercly renge from w fow porey o the lnrgest comples: befng pver THy thouwssand seren, Eoch pemelendy
oy @ meparete morcagernent plan gl o prowiding guisdenree to Peld perssrres] o cormying ool el bbbt workc

Crwy o they o Tnkeereslng sspacty rogending o migle nde scouisttian wnd eubesguent. rrsrsspeeme b b e
ncHviten wrer fusiel. The Gemee Commigsicn reezdves m gonersl fund tee mviee. Huriprs i ng sy bnthe
mpport of the bl of fursting reee] (o gt the Game Commistan Wit this et funding sourcs, them s
resver anough funds svallshis 1o stbempt what rright be esded 1o conduct hehfhet enbscsments on gemelende. This
I particubarly trie on gemelande thet e sherdoned mine lends ssocirind with theme Thess damage©d srd
dimhurbed posrcwln were obislred e age when s velues wers mos reecaneble sd just geiting Tresqenetve lend

10 presrie lnstting oparrhonities was § op prioriy.

Wt et vl o nvlickYilng dearusiain] o e, Hhee DEP dee] CFEM Fuks el el Turntioss ded st I
el g e s’ ol corvmiried ek i Daamicl &F urmningul b g Erseticet. WHE ik

ik by vl ey iy ek, o vl et BTl Opgntntu ity chinedl eymed sk vt OF & grtredni erohlsds. Thee
prab o el vl 1 2 weith Hhee evels ety v et of P it seiubhe Bl iy geaiashind Bry de el reriling

pargru ik e, W bt Swreicigd B vy b vl s ot iy, Vs vl wosrl Dy o i ey kil of this
walichs pritachuct. Bitasllcls et b reder il R weil eolrind o chisbey Ther this prrochect. W Scrisl ugsen Syl of i
band that couid ek & ahat off nuirfards i nechons s of Typd of productive s o somer oF Hidie [Snoecapit,
briontics ety b b the keggiceal chotes bo abinirads problans with ons action

A PowarPoint program afowing e Lt off bissohids: on abordored &md neclrinsed mins Gands will deevoracrahs soety
how the Garmes Commicsion i revitaitoryg theoa properiies. Wiat i partiou lary worty of nobs i this praction oo
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meclamation projects baTng ssanded to comparmiss doing work on gamaiands, Hric. program will demoncivale b uss of
biosotide to Tump ctart vagetatfon grosth fo metors thase dichrbed lands to productive widife habiist.
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Mgl Diriplc, Presgicher, and Chisf Eown i CfTiopr of Berth Corperwsncy (EL), will diecum they mode] craerded by EC
o rereiatz e e beecie i Lo Crog ey, witich sded rempy the prvirgorma il hooerds it in the walee of the
el oo e cxmml awy i Mo Hhewml Persragpybomnle.

EC waa formesd as 8 non-profit, 51c)(3} corporsiTon Tn 1552 with & rission to mecisim and re-ubizs former cosl

compary-owrad e through parinersirips with goemment,, busl s, otfer conssrartion ogeniztions and
echurariioral nafthul o

A olbbirierrag an 904 rrallBown sl grint fn 19575 dried 52 rrallBeen Fnory i privabr i i, EC purchise 15,300 ik
Ty Hiiin st ool e T Bl il (Crarpsrl T, whiich homd thbehirin] i rilarugsicor i Hhae erkd-15r70. THl o
weain vt 1 150, @red BE bewpin b foecul o nstureringy Hher biesdic by proadus-thos e,

Ter chabe, EI hoit rischafrrind 1,278 axcrit i ot of $20.7 mllFon aaad Fust s dethf oL 1,299 Sc in-priacios ek e
sl Trrioibied e OF $E0LY il T Rk coneirbind 205 Scviiet 10 20 Sttty desd mov-peofit growgss, wilusd o $1.5
[y TR

In ft= 28 yaari, EC Raok babtoies & Mookl Tor sawcais i myine Larmd nacdamertion, from et bamd nieclamostion and wabenarad
nistoration to fia strong partnarshing with faderal, strts and ioeal sriro s mant sgancies 1nd

NOF-QoVMTUmant
mﬂuﬂﬂﬂ}. EX hast workad with and form becting productive nedationdipe with key partnans from sach off

EC e dacignad for cucoscs: by the craation of an sctive boand of directors and mulBpls long-rangs and ucs planc
that ladd the groundeork for reclriming, and managirg He 36,000+ acrek. EC has sxtsbtishad a foundaifon

mautiting
of sucoss for avary project T undarts ke by uiiiteTng Hea plans, obtaTnirg cuctacsil propect funding. working cosaty
with consultants and contractor, crasting affectva commurity notificalion and parinering with stalsholders to

achieve & sucokasfil profect oukeoma.
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e Farel 2 varisty off tools from srbelbe o that can i ke o jobs: aaalar 2nd mone sicursts. Pian
your natlamation projacts with svery anctent drill hobs, mine openieg, burked Fgivwall, and mons, for faet or miles
arouned, Just & 20T AWy,
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Al thie tecteslogy b el mer fingedipe, s we cpn pee bhe gl beoremee the reclelmesd fubee on our PGy el GRS orile,

Do maamplemn Include p refioee Are from o Pliigergh mine where hisborks: pie phayios sl rconde helpesd define e
ectertand raptury cof the fire. Maps, Tmages, prope—ly snd hyd rologic ey, from ocel, wizrbe snd fedensl sources, ples
wonrm of Penryhoarin DOT comsinacticn drsdngs hedped in ceywrioprmemnt and desien off the project through tha
pover oF Gno-Relerencing. LIDAA topograpty from Penngyhwer ie's PAMAP progrem sllowed for mearate sytimeios of
exravaiion volumes withort seveyTng. e i plysicn in tha fisid: rricroosmprisrs cortinuousty meehoresd
submriacs ivmparatums witls infremed cemeres sl hand el s gufed seovation. A suppresssnt fosm was
et inject borsha e, quench buming mesberfel durdng secsveriion and slimines the prirtel for dosd ers-ups.
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Scott . Egrerud, Forester; LUinitwd States Department of Interiar Ofcr of Sunhor Mirdne Reciomation and

Tha Appalndtian Repionel. Aelorestetion Imdetive (ARAT) has been promobtng reforestrtion of rined Wnds using the
Forestry Reclemstion Approech (FRA) on both sctive miring cosrsticns, and on legecy mine xites such s
Abmndcrad Mine Lards (AML). Reforeststion of ieee xites will rehamn disharbed (seeds: o forest: ha bitt Het closshy
reaembles: the pre-mining methve forsst, fester end more sifclertly Hn rediticnal reclemation methods. The goely
of e Appelechien Aegiomnal Reforestardon Infbettve (ARRT) are to plant more hgh-valee adwood trees on
recisimeed ooal mined lends in Appeiachin, increase the survivel retes and growth redes off planted brees, and bo
expedite the extabishmert of forest. habitet Hhrough metursl recoession on active mmining operrtions. previousty
recialmed mine sttes, and on AML sib=s. The Foresby Reclametion Approach (FAAY 12 1 five step process promoted By
ARRI that 1= crewtes the best possl bie Forestry growth medium with moeteriols on site, 2 reduces compection of the
orravth meedium by ub Exing altermatve methods off plecement or reduced greding, 3= uses tree ompaible grousd
ey, 4 plante s michere of earty ord loter succesiormn:, nothe andwood ree specler and, 52 ueee proper tree
plenting techniques. Using thewe fechnioues, ARRT iy working with the Requistory Stk iea (RA), the ool
Triudny, covireciore and ettty o premclte the pee of thee FRA on acthee sd proonesd operationg,
previmualy reclwimesd mine glie shere refoeslobion wes ot sttempied or the resstie were unpsiucthee, ored on AML
vz Cenersl FRA reoarmencisticns ke bemn prowided (o AA's wred gl apecific e ncintions e been
prowiging tn ALy wnd renmdinnty. New techeriques s being develogend, o place proswth mct i mg wille ovciding
rmpaction, ol {o mritigete pert owr—compection. RAAML seciiore ey sl parcireeed with ARAD o el past
et afToris by wilidng PR gty propeerytion e (rppl ng) and tree planting o presmrie props-
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Nyrtiorl Wlsr Inksrrplion Syvivm [(NWTE) Mppreer prenvicies seresy i waler quantthyond quastity dete froem over
x00n wriore and prounchester g In Pemyybmnia, MWES inciudes 2 mop of gl sites with nlar o svaflable weler
ke i iractiviiul

Wabarwipleh provides 3 mep that shews the location of mers then 300 lang-rm LG vismgeges in Permyben(s
nrd depleye maps, graphs, snd tehles desrer] bing rel -Hme, erent, srd pest stresmiiow cond o,

Wk Ol iy pros s mrevs 1o resl-Hme warierc-pualily montior deta fncheding welwr tempershers, speifie
rxarse] ek, i, it copmguint, e turisidity. 1ol prcrvichinn rossl -t i o sk
e Aol ik i umetal. e wtrweir eyl o Tl v el it immCalIOr O

Crnaravahay WA ¢rouisr re-aahind vl g i frisn Hher LIS Grronswbwirbir Sis Iriiboey. Trobis chishiduieier
exrbiier rietus for bt X000 wells i ParrttybonnTa thst Fons Py @oen pllad] ol Hher paist 100y,

Gromrcvaing M W Provichis mopes Snd Saliss sivat! ng setinmated grourcwaher racha rge rabie for 197 waeraihies
In Penneybvania. hitpfeaw : N :
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Pfip A, Elpwick, PE, Sumerk Engringering, Inc.

Stream ondg welinnd reyioration e been condurcted In the Herey Brerch sed Slede Hollow wrterghedy of Eoylen
Kby,

Thee Horury Birganch wariprshed fn Martin Cognty, Neriuciy e o Long hiviery of miming acthitiey. A&t one poin, this
wppborphwd i 8 iy of fhee sl ment. pordy in plece i s ppaort warfoe mining operabiony. Owver time, b of the
pond amibesnioresrin wery bresched with no sidfionsl sireem edoration effody. Curmmity, therg s multiple pes
il | e Hharwes vl ke Tl i 1 e reeschess oF tha wartsrshaed resutting from scjaoent mining operatione.

An a result of these past activiliss sd abesndonsd mine stnuchures, Homey Branch wes che nectertosd by incresssd
ity For s e nal bype, hasvy deposdtion of ssnd and fine mabeTal, bar formetions, on deposftion, sl

e ittty Thhe rigeierbie's rowie exseuisTishind ity ooF gramisimen woith it Ficoeerk surviess oo woirk s wosrairbirtivers roval by
Tty nbminrioriind sosctirrwest Pt Thae chulirumsl vkl Fully sscparmiind & u b i Liksic oF briss comispay oo,

Tihae schrosirty wol skt o dmh aggseopariishee o ridrwcors, pasbhiery, s o rofile i aooncere with Mihorsl Shosr Charaed

Dhinkiget Dbttt Thate sctruety B i fh feurth icrrineiog yesie’ deed ircniesg Toowstreln vy Sll dechs bl s Sxsi
oribwia Conthc-thity s chisordcibn e Hirs o His ovscycrirts bl ricke ey uniy 5 flow el

A vt ] stk progact ot partia Ly el deisy e it Siahe Hol ioes wbivi s o alon bt

SgrrifToant wol Limd off whir ana contfnunissty Altrianged fron tha deep i partale. This woher i
ool vt ard dfvierbied T b conesruchid wrtlands sonnectsd by 3 chkehad simsam.  Curmantly, Tn s first monitorng

YA, T projict 15 Moving tosands masting L wrtabished sUcones criberts,

This prasarirtion will provids Fickorss off tha wirtsrchede trciudirg prsvious mining and condfticns priorta
msctorrtion, diecuss the deeton of the cinaams and wetisnds, and provide cumant condftions of the profects’ chamideal,
phyaical, and brioloayical functiona iy,
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Jenna Felw, OSM/YISTA Voluntveriam Coordfineior, Appalocision Cool Courslry Wotershed Tiem

Yoluntasrs s axsaial to ruml wetershad proups and thde afforts to mela thalr commurites, cumesly

impovwer©ished by snvironmeniel degredetion, heslthler pleces to bve and work. Racruiting snd aifectively supporting
voluntesrs, howanar, 15 oftan & cha Lengs flor many oroups in our meetion's mast under-rescurced mnd smvirormentally
demaged communttdea Efective voluntess recnritmar snd mansgemert straisgies thrt v besn srslymed scoms a

The CESM/VISTA Teamy pre compriged of non-pritt organisstiony worldng to engege lecal tommyunliiey in the ismey
warourcing poverhy; thesle mrind ng hesrege, and svincnmeial ey in el Appelechian snd Rocicr Moynisin
cxvrerariog. The CESMYTSTA Tewrnn plece AmeriCorpy WE A TTon of Surtaes M ning Vil ribrers with commmanty-
e welerghed orpenteptions for theeaemr capecty bl iiing profercie thort Sacitixie smnomic devwiopment,
erwirmrememisl mclemmtion, and commynity engageement.

With funding proviced by the EPR': [ffios of etinrds, Dcmns, and Watsrshet, the DSMATSTA Trm ma have
uncisriaden tha “Volunbess for Aunl vershde™ mesarch project. This [ribetive e seccumged ruml commanity
orgariraiions i pertrer with 2 sty of bl Hse-foded commn ity proupss sod Sedividusls, sl s sfmu ey
mxploring tha cuestTon of win {n vohstisering snd for what e, 1 hee alsn ooked st wisl msosgeement precticss
oyl ek drippind itk g e Tramhmed dnd leieey tras coerringy B,

Pt T o el UL Bt vy st vl atnter e v, i rint, ol Ttk "het prascicas™ fror vl ribvsirs 0
rusl Swtdertt, THivel Stwvuriu ety durbrvsde st lie: D D) cicscuntubrrbied durnd tiachied It i Shvewid ridbeordc ol ugs -t
35 eiffimnrat veslurrhine—ateid cwpirbrt oot i Ap o et 2wl ol nriering regrioeec. Theveo i bl wise of
Iyt vl li=gproa gy dlarwstiionns, Ieiicrvoit ool hieditarbt, aewd Hher criosion of Baothe, talol-Faey el kb,
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Dowid 1. Fromell, P.E: Donlel i Hettich, E; Ronald L Henoy, B G Stenhen Fisandok 17, P.E., Perayivorie Depariment
aEmilrprrneniol Protection

#An sbardoned surfsce mine rite knowrn 58 the Fren Cemp Fun No. 2 Mine, (ocried in Sgmoul State Forest meer Renowo,
Permaytvarda, |3 one of the: marin scurces of pollubion i Cools Fun. Cooles Famn, desigraisd s» o High Qustity sireem,
discharges into e West Branch Susqusiira River 1 pprocdmristy three mmiles: dosnstrsem of Hw ming siie. Fran
Corriracking [nc. began mining opermattons in 1075, end completed the 45-scre surface reclametion 'n 1977 Shordy
after reclamstion, mumenous §bandorred mine drlnege DAMD] seeps appeaned below the mmine st impectng teo
tributeries bo Cocies: Run, Camp and Reck Aune. Prior to befng impacted, the Permrybania Pish and Bort Comnriesion
Heled thewe vections of Camp and Reck Rure s streeme w3 pporting the nobural repreductHon of trout. Many
eredereny e ababe and trest the AMD were sttempied over the yearse follewing reclemation, but nene of the elifers
igrrifcantly improwved Hhe warber cueitty in Reck, Camp, and Cooks Bume,

Since 200, the DEg Bureay of Abersioned Mine Reciameticn e been working with Tt Lintimibed, gosssmme sl
iy, and privie industny, with the pesl of reviedng e warber quetity In Cemp, Riock, and Coniog Rung,
Collshorating with these agencles will hedp mintrie ooxte and modmize realboration dTfwie. Complebed or ongeing
wirk Inglyciey the comyimaction of § Fren mine stte AME oollestion sysben, coinaction of w pliot-sle pueyie
Trepbment ayylemn, design of propomssd pespshue trewlme T wodem, or-yite dellling, ooliecting and seplyrdng memsnms
wroll, coul, el vl e woernpiless Tor perberriial re-mlriegg g wilcating alcition, e w rigonm sy mumpling el
g progrem.

4 "W e b Tl Theig b Wisshe™ - Mimsbucioys Pertal 51 Exhibitfor M e (SESSEIN 5
1. Bveven Govcha, P.E, Enginsaring Consudting Sarvices, Inc

In1gaz, tha LS. Stesl opanad Mina 31 In Lynch, Harlan Courty, Kantucky. In 1096 Arch Coal, the ourment owner off tha
stin, donsted tha property to Hartan County for public use. In 2000, after 13 years: off fund rrising, sl reering and
conatruction, tha Southesst Educaiion Fou rdeiion Inc. and Hhe Karhady Coal Museism opanasd thair Poctal 21
Bxhbition Mira to tha public.

Enginsaring Conmutting Sarvices, Inc. (ECHT) worked with museun snd sdibrit designars to trenaform a deachivelad
mira portal Irbo » igh-tech museun showcesing Karhacky's coal mirtdng hartisge, from the deys: off pida and shovels
o todey's modem aquipment. Intarsciive Hacast Fourse tell the story of Kantucky coal mirming. Whils riding e
spacially buit maririp on Ugitt rfl, stmulsbed mi ming scanes demonsineta how working conditions improwed with
echnological imnovrtions.

Portel 31 11 the lest lsg of' e sttrectom desigmed to bring much-nesdad tourism dellers ta this part of the sixis.
Tha prodact teem snmured the odilk mve was sl for vivkors by devigning w combinetfon ool control plen utibdng s

irigh-strength fiber meshyresin bolting weaem. Wells were sinbitieed with sn sperimarial righ-terotls seadert Hwet
irinds the rock fece. ECS! desigrad 4 pump wred dminege syriam, ventilstion plens, ard mew mine male

Y rebecrkof nral warisrshed orgerizet{ons will be presented in tivls sexion, bringing carsful, tesied maesarch and
~. el momotes from Aot ooel coumry e e besbum hardrosk mirng regten to perbdperds,
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Thee projes! won recently welect=d oy one of the bop 24 (ol of 157 enbries throughomt the mption] engiesring projecis
by thee American Coure] o Engrineering Companiey (ACEC) wn pressinent snginesring ochisvernenty for 2005
Juiging fier ther presytigioem Engreering Excellence Swrarcly took plece in Fetruary, corduched by o diytnguished pans!
of e thean 30 eryiren e and architecim, wiong with repressrivthoes from gevemment, media, and scademnia, Criterds
Tor pracurcly Trch e urrigpereres and originetity, tnchevical, socTel and scomoic value, compledty, sl ey of the
prgechs In meding prasle. The Kebucky Chepler of ACET wesre] Portal 31 #m Grend Conceplor Asoed In Mach

5. Thres-INewsionl Baisslion of an Alarxdoned Coul Mine Fire SSERTION L)

Chrisiopier Guimann, Teine Tich, Inc.; e Afeifer. Zapols Incorporoied, Séackhaw Division

Fras In tha seams azsocirted with abardoned undanground coal mines repracant 8 sigrificant riskto S public dusto
tha potarrial for ionttion of forset fine, sspoauns b combuction by-produst gesas, and surfacs subcidencs. Tha Grand
an’u:th wmmwmum el firey, nuﬂthuhhrﬂqh-puﬂlhunﬂm
coal-pemm fira reer Rifls, Colorado sttracted elfonsl atisrian in the mid-1950s when the Colorsdo Division of
Mirerpls ored Geolngy experimeried with 2 new spproech o exdingrighing ool Ty irvodving the: drilbing and
Irjection of foumed-grout.

Temperaiure probe dota showed that the grewting program was successil ot sigmificantty reducing omeund
tempervhures, no addiions | subsidencs war noted, wred plants: hed begun 1o establish over the copped bum areme.
Hererever, high murface temperaturey recorded ot o mumiber of locwtiens Mee yeore later indiowted thet the fire
cxeriirmse] {o buern e wen berrming Trcrepringly acthve, The merfisee bempeeroture 2t oree off bhepe bot-gnoty wes
oy redl mt neprhy B0 cegresy Folwenbeft in 2000, Port off the regasn for e ulbmedke (ke of succeey with the

pwwﬁ*ﬁ'ﬁ'ﬁ Mmhhﬁ'ﬁ'ﬁb‘-’:ﬂﬂwhﬁﬁ“ I-.-.II-"- ﬁ'ﬁﬁthmmnq
mepocieaked Tine o wfcly, and pogitioning et injection. The fire e bemning 10 streie dppieg speodmedely E7-50
Chergreeen o herten miwl, bersath serecs topograpty sineg enough (o Imik ecceem tn spociotiosd trecies] drfiting
e .

Te ik writh ahet Rl ofTiwrtn ok the S, 2 thme—d mensrionsl mocdeling wppmech wr deslgred for the St In 2000,
IriegrelTng borshale deie, geopiysical mevwsm, el imegey, snd rominstion by-poduct sdcence mch s
mapped incations of afr inkales ard barmal sdeast zonse. The result Te a biock rmodel el mry ba evel usted o B

i mersions o faciihe 2 wider concephusd undemrbending of Hhe underiying stratigraplyy;, Locetion of g ol
urherground, and to aslst o futu e fire control sficrie.

=, Socichs T ranl, Ryupprwgair Frobyiipl for Waber $iorage wj Hyviro Powyr [SEESTON I)
Peler Hoermlars, EMARR, Inc.

Wwter siorega capacty within the Haxdaton Besin offers tremendous potential io dirminish drought mpects: 1n tha

Rivar Basin ard Improve Impacted saherweys at the came tima. The SREC proposes &
wealuation of mine pools [Deated in the Exstarm ard Mevtham Anthracths Pislds to dabarne B thay car be usead 1o

I i et nmcirtaier Zpusiftyr el g et ot Tk il Hartmagpt Liwes-Flcrwr siasgptriaberbicticn e,

T Tt to el eirbwtacic il & 13 axjusird rivi e saarBboo vl awen’ i irgrours] atbd irfoesh. Turesl X driie thee
Hardarie) Batir witvhe e rahi fiw et Fotf Hhee ool g sl Hia LTS Meslogied Sl or o Hhoet 20 gl
Uit it i ol i parcl i 10 Il Pttt il ot OF i it T st el vuigpl o than 500 Fisad:
batcrwr mwarfacs, That Haclebon Shalt  [ovarded ot thee sy of Turwwal X arvd conld fiskal By bar usied £2 ey Hhae Flwe b
Towwinl X, pobivitfaly rididg 14 webin' binnsd 0 Ui Hiohiboen B By i much i 500 fal without sigrificant

ok L it B SLrecs Sl FkTi oF Wpdratatic: PRt rs & & rioge face.

An undargrotrnd Hyd ro-shacirie strbon oould b conahry chisd ot the Tinml X avtrancs which weuld heve the poberiial
to ganarahs rearty 1rme of ranewable sectricty. Other mire pools withTn B Arrthracths Ragion would raguing largs
pUmpE to nemows tha wirtsr corsuming ange quartiies of slectrictty produced by fosall fired powsr plante.

Thi prasarrbrtion will consicar the baneftis and rishs: of tric propocition.

77.  Producing Elactrictty st te Audenreid Tunnel Pascive Tastnent Bystam.
Pty Howjiri, EMAFDT, T

Furder by an Ereery Horvesl Giront, EMARA {Engtbern Midiilo Arthwaciie Revery, Inc, 8 mon-pftt corporst fon)
Instelled mmicro-adn turbfnes ad 8 locel disribution orid et the Audenneld Passhe Trestment Sertem 1o provide
auto slaciric cycting of the fiushing vebme,

mwmﬁhmmmm.mmnmnMd
rastone 34 rrilas of tha Catawises Crask. Tha wavinr i divartad into & sardaes of
thraa, 12 g and 120 feal wich, ey bar concraba trartmant ol Tlled with Sredione. The diocharged worher
riets st high coleTon Briviiise, mitdct rakaost Hh prH OF til wehir e auntiet Hhae azlle s out &f
solution. Each tresimant cells condafne atout 4,800 o of Hmesctone snd prosfose stout ben hours: of retenllon
tme.

Tha system rmasst bee Alushend extwrghnly and frerpemnthy in order to msrsge the acoamulation of g eminem hydeedda
wolids mrd kenp them oul of the stresm,. The o phon v bes were iniended 1o opereis sutomaetics lly without sigrificant
L b v thart pronved not o e eo e theey were not ralishls and reguied sderrive memusl operetion.

EMARH inainlisd 5 35 kon micro-hydro hurbine on sech of the thres reclion banike. They ane driven by the fiow from
e tir ok i o ettt peore] weivich b sbwnrt sk Sk e i alincitior. Thia produrad slsetrictty S datired t e
riwairt cxwyired pusdl st oflshritnrkie e ke lly Bl by bowral exo ol peirwelic i Bt 2 rowsbor aschucibyors izl bt
ot Hhee chrarfin yabbvanl, Thae Fluusihlngg corelvst e rurt suboeyurticnlby dardd st Ey ple amvtrelbong, wiich nstucss
iy L' P ] 0 pncrvsiek bt i ichinncy, Theses b ok bt sosrvion art ther afhe,
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Dt Holbvars ard Jilrity Nuthe, Tt Tinh MS e BR! Lackr oo Wicky Zriviwiridr, Womnsg D), Abaradoned
Mine Lands Divsion

Coal rrindng n Rock Sorinet, WADITnT bedan in 1968 during eorustruetTon off tr Tra rdon riinantsl Fall oo and
continusd il the 1geac. BHning wet cond Ustad using room and pllkar mathods and everrbuo By recy bad in
app rad mabely go0 senes of the oty bal g undarmined af dapths of upto 450 feet

Burfsis subcidencs aseoctsbad with the undanground coal mining it Rock Springs: ket basn docunmsnbsd from
warly as 1878 Subsidencs miftgriton #Morts dabe from 1g23 whan drill holas scvanced i thae mira workd rgs wrs
B with sheal pipes through witich concrsteses poured inio the: nrine workdngs. Howsver, Hris praciics was not
widaspraad and the subcidencs Reesnds wat unchachd.

Baginnirg In 1067, arhensive subsidencs in the sestem portion of tha oty hed damagad § number of roues, Hmesis
and aid s e, walsr and sawer Bnea, and gas mane. SubsTdenca sinkholas comtinued o devalop sporacically n

athar parts of tha city 23 wall. In 206G, tha US Bursay of Mines (LIS BM) conductsd sn Trvectigeiion of subsidencs in
Rock Springs ot the requast of the local suthortbies and concluded that simil e condfiions exctad in 15 other srees of

tha oy, comprising & tobal of approdmrsly 210 scres.

Subsidancs mitigerban sfforts wes imitiried in theea srees by the USEM but ware discortinued dusto Leck of
funding. In 1577 tha Surfece Mining Comtrol and Reclsmerbion Act sshbifched & trust fund 1o reclsim sbandomned
mira (mnds b coal mning prior to 1077 The Stabe o Wyonming esiabished tha Abandoned Mina Land
Divisian ol tha Deparbmant of Emironmanial Quadity to recisim abandoned mina st using tha funds collached.
Sinca 1577 the AML Division has inatigeted subsidenca invertigetions and mitigelicn offarts in Rock Springs, which
cort nus todey.

This paper presarts an ovaryime of tha coal mfning history af Rock Seringe end mbsequart subsidenoe masrds and
mitigarton eiforts.

8 Une ol Saieifts Irmgery for Mine Subsidence Menitoring in Reck Sorings, Waeering (BEEEION V3

Sove Holmar and Jefftey Nutiol, Teim Tech MM, I Brion Young and' Glacome Fetord, TRE Canadio Inc.; Vicky
Zimmerman, Wyoring DEQ. Abondoned Mine Lands Divivion

Iririnevic to oy ssremsment of subsidence e rdy associobed with sbandored underground mines, 1580
urdersianding of where subsfdence hesocoumed preview sty end where actve movementy s oocuming o these
orens represet Hee hiphest: fisk for fubre damege. 'With trough subsidence, deformeticn often ceneists of brood
gerte warping thet con ercomepse [erpe arens whene idertiying actve ground movermers reguines coreful
mesmremert and monttoring.




Where the ungermrines] pre tn brted, subaldence monliorng can b sorunplely prd cost effectively perfiormed ysing
el wurveying expripment o periocionlly memere g perley of men et polnby exie bl throughe e
meg in uestion. Hisesr, for g nmag, thiy appromch cpaicly bevemes wry time coguming and et prosihee.

Tor rverezm {His ey in Rk Springs, Woming, whers sy much sy 900 s of the city ae undermined, 2
mylem Incpersting the e of mizite imegery i montine grewnd disgieceme s b bemn seophbel. Spectfically,
Imtevferometric pmithetis sparhue reder;, or 1I5SAR, 1 bedng ueed o ress e arfece movemerie. Rader srsors
mounied on ssiwiiies et rricrosess sigrale tosow©d 5 i get s, gome of which e reflecisg ek o e
malwiitim. Sophisticwing softwa e then compames: paira of imesges: of e same baget 1o detert diaplsceme T el e
m=arad in the tima soen bebween tha ten imege sapisiicne. Peraislent Scatieer Interdfaremstry (PS), an sdvanced
Torm of InSAR, drielyousl i sl oF e guiriseriting & Frideny oF dfiglscnrirt o sl ysini, with il i
[“-ulp '8

Ty Pl Snetrigal, ik frcwt i P alriobyaichl i Bl iriibrictsed sty runcfHic ] Lk ckmiind s vy 1 inievale'l by
ek, G b el Gl ek, i dockirkon il Trairtnl bied i Evcriie | el o varingy e iriee s gk

o il o DBl pricrnrrinil, T ool e’ e Enik: il TS A Sacehl e, it e | stk [ i petesiniingy,
Hol cxoetpsinriaieant ) crbatabronind il 1 Pk g, dand ti daubetichini i i iy inckhint) st bty b rig
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B A Neirw Garspiliopuleonl Aghgaresincl £ Irnrsibigpichie THT M Fire, WL, Diokoninte [SESEE0N 1)

Kanoa Harma, B Pieifer, Reve Hoopes, and Fred Thien, Zapoin Incorporoied. Blociohawic Civisicn; Toro Taf! ond
Steve Renner;, Colonoo Divislen of Redarnation, Mirdng and Sy, Dove Hellman, Tetre Tedh

Fres axsociated with shandorad conl rrines sre of mejor conoam o various state and federal spencies Trvobasd 1n
rrinsk neclamation becauss of thetr potentTal for cawring public haatth and safrty hazards, anvimonmental poliubion, and
less of potenitial energy retourcas. Ona of the gnesbect aaith and ety U raats posad By <oal fines 1 the potantial
it of disspinineidy Fart bk Senlegol.

Tt THE el T ockiod i [Encatriaie] art iy evlievadfiowy o gt Pricktusly 77,000 Tt & Hwl waissh iiche of Hioies Caagem, niwth of
Pitfie, ik, Tk firs i oo oF i iaie sl o wTrnd Tirdar Busrrivgy 21 rvee 15 H Al Hl Graeed Hioghol'k i Gt Tsld
Coumtty. Th riivsk Dpeinciied frden 1840 b0 Hes, docviec g <ol Alovg & ety that oo shvig by at an angla of
apyetoderabily 5710 80 g to Hha southresst. S 1948, and bttty wiill 1558, rusverous Jhevgts a
RGO win cviiieting , TRcludTng blasting ard grodring By ne vl i an athenpt o el the e, Trasa
progeets tam porarily neducsd the e satvitys howsrins, Hha e Fo Dol Tacricringty Se e owir thae poat S yaan
&l agan presants & risk bo public Fasith aned calety 20 wall 25 & wildine Fazand.

This papar presants the nestts and findings of & comprehan stee geophysical imsscigation condicted by Zapata
Incorporaiad and fis subcomiractor Tetra Tedk, In cooparation with tha Oolorada Dhiston of Recamadion, Mining and

Sxfaly. Tha irvactigalion was: desTgned using a varisty of high-resolution geopiwiical and imaging tachnologias. Tha
DC-recictivly and slactomagmasbic bachriques providad alaciricsl msssursmats: of tea suheyiface materiale The
magratomatry detnasted the edert of burning and ron-burning coal cesms. The smoks brecer tests provided the
incaitcn of tha aTr inkale poirts: snd debarmined cornecthity of tha volds: bebesen saam, while Hhamal mageny
providad the ncartion of hat adaust vents throughout the sthe

- B Tha “Mi"Falla in Developisp Abandanad Mine Lands (EERETON 1N
Jorwr L. Homk, PG, L. Alabmrt Mimbhall K Aweriolive, Fnc.

Ini 2005, L. P KTrrikil] wad cobabrancted by the Closirflld P il ke b gl it Ceserirrinrhi /Trchosidrbl M S
Plan fora £F-oere roctaimad mine wite locsbed newr Cina ffleld, Pernaybenta, krown e the Clearfiekd Fieemen's
Incusiriel Park. Intiel |mesticrtions indicobed thart the vite hed been surface-mined with deep mining ocouring
pariphen to tha main sree. Howevet, subssquent geoischnicsl imestications: reves isd undocumenied desp-rmine:
warkings on & cosl bad bring balow the surisca-rmined sra within tha southerm portion. Regreding tris sres would
bring Hhe desp-mina workings bo within 2= fest of tha surfsce, pesing & risk of poleriial fubrs subridencs. Ax s
reutt, % was decidad £ remove the ramvarining coal pillans amd bacidf U the wedd with thae owarbundan, A drilliesy
O wiirg @ 100-foot grid spiecing wil e phinre b i preadce ar sel et of Hhe bowwsges of e | rsvaileing dn
1o abbwin ool sl for [sborariooy anebyshs, with the Irient o sl the coal o parttslly offed project csie. The
mrined conlr were depoyibed in en caypen-ponr erwimrment, regtting in scid-producing pyrite in the cverimerden,

Uincler w oot prger froen Hhee Pevrsgybapnin Depprirreent o Envfrommenbel] Probection to prewend pogk-corstnsciion
eridic digchorgey, pverburden by were requined o deberming the smeunt of neutralzing materisl eouired to be
Trecxrporpteed inbo they spoil and the desp-miTney e rden during e regredting. Included in Hhey e e
mrashrn wtn m “rrmariyin™ of sl sbocigrilead during consbruction of a wel-Mart on an sdiacet pecel. For the
mrerinarrion arsslywly, LA, Kimiwll divides] the wl-Mart siociariie, the deep-rmine overiarden, and the nemainder of
the 90 acres fnbn “ ngical™ geometrls she pes bn which the meulis of the ot rden sosbsts vwere appiiel In
midition, the spplicalion rate wes commrbed o poursds: per equs e yerd per sight-Tch H I onder o fecHate
mpplication of the proper smcount of alletine medsrial during il plecsment by the comtruction contrechor.

2. Sustainebly Comrsrsities Bt with Alarsdored B s Larcds TRORKFHOP IO
Micole Henderson, Servior Comudiort, SRA Infernotienal, I Ponel: Michoe Driak, Preshiest, Bordft Comservay:
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Tha decling of Inductry scroes B LLE. ha not only Ut ecars on the pinaical landscape, but also on commuity
i, st Fisal Bl afinehic oF thad s itTe e e Moy 2 [ty Rt b Hoset. That Sbcirwion ] vl birscls
laft betind are locatad in hursdreds of communie, often impecting Lnd koosbed ciows o historic eighborond
rexrbory. Myrch off iy lerd cen oifer e memg e s n oppecbenfly o reclelm e ervironmeial el eegromic snees
o improve 5 susbrinabdtty when revitstized susbsinably.

Suriainebls plerning omd design of ahedoned mine EBnds secle (o Belence eozlogtosl, economis, and oulbural
cenpiceryiione by wersdtively nepaing lend to reiarild the bex e, ol ginengthen communtty fsbric. Tt respomsia to
anﬂnhmuﬁsm&%hﬂdhmﬂ mlntmwt'rtluﬂ
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mmmmummmmwwm Il'ilﬂl munu:mwpmu
I'Iuﬂmdihﬂu. {rgr-term et o vy o principles ot guicie the redessiopment. process,. Further, by
niderdng reclemation and redevelopment ectiiiieg on sbendomesd mine [wds in corguonction with msch othe,
et mevings con ba nestieed fr both mciemation and redesdopment. plarring. Inbegrating sarixinsble slememnis
Try rput tadioe i e mige help irsa ot comemlag fromn further e el and pribly acomm: dectine.

Thin pressnistion will ks qusstions incheting:

Wit & mtrinshiity and how can £ ba irisgradsd o shdoned mfne bnd et baton?

How can mstxirsshis project design elemenis. male your profect mone sttrecHve o the merkst and o reesbors?
Pationt. iz marceink o irvall kbl 1 smapipseort s ok ek il i g s et e i el 7

Wi Mol dmaicbirivioshlar Shintriing Evimit 1eiosd] iy rinettisting sbein'airoriind rrrives barsela?

Tha priwaberbictior will el i cotnid chy of t sasibaivosbls riwcior pbir v proecsise usinie] H0 nievital b Earth
Crmwoirvinny'ss idbaaatiowied v e biied Pl inges [9 vt iaisidhier Puswiogpbvintla.

B 30 Mirm Pool MappIng Development i th Anthrsstts Reglon of PR (e L)

Robart E Hughes, Bvarztive Divecior and billar A. Hrwitl, Progeam Manoger, Satarn A4 Coalitsar: far Abancioned Mine
Reclamatian EPCAME)

EPCAMR will discuss tha ulitralion of berahols woter slewitons, AMD dtscharge surfsce slsarions, higboric mminfng,
struchural comour gealogy, and gaclogic oosa saction maps o recraste mina pocls thet we've tarmed mutb-colblery
Iy rogeniogic unis in Exrthivision 3-0 softwara & AcGIS INFO. B sllows Oons o s8a uncarmeath tha
surface of sbandanad nrine lands 1n tha Arthracits Region of PA. Our focis anea, due to funding Brribsitons has: basn
tha W, Middia & S Anthracits Coal Pisids. Futun work 1 plenned with the SRBC & tha Laciosssnna River Corridor
Associriion st tha Oid Forga AMD Borshola & In tha Sorarion-Metno Mine Pool tn the B Coal Fislds. BRCAMR s
aciively saaking funds to work I the Wyorring Valley & tha E Middle Coal Pieids. EPCAMA has partnaned with ta PR
CEP BAMR, Bursau of Duap Mire Safely, Deupivin Counly Conservartion [Hetrict, SREC, P4 DEP Pobixvills DMO,
USEE, and tha OSMRE, Piitsburgh 1o work on developing mom acoursts models 1o sstimats conservativaly the water
siomge potarrtial or maervolr capacity within the mine pocls. They have had 50 years o AL up end 1o Aow fnto athes

Tha mine pools may ba viewad 3 both & curse snd m blssxing. Extensive qroundwaber palriion ard thousands of
miles of streames degraded by AMD are tha curse of mos than 200 yeers: off miming amthmcits coal. The blessing in
disguisa i1 the potants | marilsbilty of Fbons off gellom of weter and high volums AMD disdrerges s s recuroe for
presat gnd future umes, &5 well = the potents L mesdort for tha melel preciptiriss for resourcs oo

EPCAMA will ioudh on genenal framework concepls relabed bo fuburs soonamie mdevelopmat, mire pool. re-ume,

uncerground storage poberel, warker withdrrnesl requssts, AMD treeimant, poterriel for frac weber usage,
v osaciric poisrtel, fisteciess oy, indusiriol s, snd resouos recovry of meinls.
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over time sralsa of msny yeu e to decades, deap'tts sfforts to conirol them Reeu b of eeesrh

mmmnmmrnmmm,mmtummmmu-mlmﬁmmwm
aaren influs; polmls {mepring o arfece Mesares], cominsrdion zone bandaries {pubarfoce temperobhures, surieoe
e mtt, end magrriomeber daia}, wnd coad comsumprtion rabse (oom buerbdon product pes Ao sstimetsa) ere
desribad. Besed on tha locations off tha subsurfsce combusstion zooe, & C0% pilot mection best wes desigrad

and conducted at thix sita. Resulls off tria progect damonsieta mir recunrad
mh:ﬂmlmﬂmnhnmdﬂﬂrdmﬂuﬁuthnuuﬂunmﬂl pmnmw

mmhr.mamwmmuHMHmﬂmmmm

s it o e et e crsal Buarven, e (33 CX30 drrjerciin Wi Hhee e Fierwr s L cirinem by e

Tl irrie the comimslion zome, replacing a portfon of the o fios thet eustslne combustion. Tha pliot bt reeulis
syt thet a C08 injection scheme can be deyigresd o oonbrod these Tiney ¥ guificlent (T2 (or olher Trer gee) s
aviable to reduce the cgrgen low 1o the combustion rone below kevels requined o sipport continued combustion,
ard i e combusticn region can be coolad sulTictartly to prevent resumgrbion of the sir fiow when irdecton coeses.

3=  Copper Aacamaiion from Adki Rock Dralnegs (BESEION W}
Dr. Paivick Jomes, Prasident, Biue Plonet Strobezies

Bl Plawrwet Sraskigrive (APS} b ot B o techrialogy i NIEHS Supirfursd Fesissbrd Progmie
Furnfing fiar they prffimble necevesy mrad recipmurtion of copper preesent in Ackd Rock Orginage (ARD). Soln of the
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FECTR T COpeT CoWTTs Lt el TEELI [gCeRs oW DNl g ihes © Nisw FeWeTiie LI rcE, |1 hitd (e nooy nope 1o
be criticel sample of & new parsdigm of “Converting infestes Into Resources.” An overvies of the tech nology, i
apolicetion to ARD, end discussion of i value generation will b provided. Case shudy resulis from e
hdﬂnﬁhmnudmunﬂ:ﬂmbﬂup.tmﬂﬂﬂmmﬂﬂﬂ}lhﬂunﬂbﬂlhﬂmm ARD xite
will nlac s mvallabla. Diecuorion of Hhe brosder anvimnmantal | rasutiing appHcrbons
of the metal recovary technology and procscs to other matals and smironman tal comtanminatfon cosnaios will alzo ba

Pl Ly,

B LumgeTorm bl Choi By Aemesmiarmart o8 im AMD Prssiog=Trosaoimt P8y bn Bamach Crooh Wb,
Climbom Cimanty, P (IERETON N}

Md. Khalegazaman and Jol H. vy, Deporime of Geology & Presios, Lock Hoven Universiy o Pennerhersia

Ackd minad mioat iributaries th tha Fforastad of tha
rltnulw-la} Rt roughaut m plabasu mﬂ-rnll
ristvwii{ation &fTort Imiohsc tha PR DEs AMD paarive tracarimant facl wnﬂlmpﬂﬂmﬂm
wishimivied (BRI Al rciowinied M Lased Faicierartiony Pregieet: BF 1L

Pty with the Basichy Erintlc Wibhived el Susbescdationt [BEWS), weik irifirbied Hhis svmlti-geider riesicieth ettt i
this igpshier it Seill v i thee sprieyy, 2008 The 2008-10 Tl St e yhldad gaeehanic| dib frsd this b,
ncluding pH, TDHS, covtuchinsl, it acidity, Jlotinily, DO, OFF, rajor koo, aatton, v el iscs ratale, from
enllseiion and treatrsent ponds. artifickal wastisnds, 2nd T natursl, OWT-grachang o rairegl Syshn

Pidd obesrvrtions and data arabyses demorcirahs that the affecttvensts of this passhos traatmant spcbem has
dachned prograsstvely throughourt the esnphing pariod. This Tty doss not appaar §0 be acirisving B orkginal
dasign poal . cpactfically—in provids sigrrifieant water-ousHy improvement 1o He curfacs diechargs waberouros, the
Mhdia Eranch of Big Fum —a bibutary to the Basch Craslc

Cumandly, this fecritty raquines magor mal nbend noa n ondar to returm i to originel-design funchionality. As s direct
rasull of tris ongolrg monHonng program, caveral commandetions hava baen provided to the BOWA and tha DEP
ralaitee ho madificalions and neiroftis o this eiment spcem. The findings of s shudy alea have imphications:
appicabls 0 design standards ussd for obher passive AMD-tnestment factifies in Panncybarria snd aceshars. 'nis
plan 1o combinua this long-tarm monttoring nessarch pregect through the upcomming 2000 field caazon and beyond.

7. Evalusting Trea Celanizstion on Reciaimed Mines {in the Narthsm Anthradts Flsids of Pesmsybmnis
(BEESTON X}

Nerxrmth M, Kiesmow, Phid, ey Uidverly

Since the e 19700, vitey impected by ool revind ng v e reciol med by re-groding el subsequaeily plarting
Them witth mibdyrey of conl-yeescn grepees srd Legumes.

Wiz the mesptiows repultting From bt approsch haree higher exologicsl welue than urreciol mesd gies, they represent
ertificinl plunt commurriiies, swperiolly in the pestem Unted Stoies. Such messiowsm oppesr o reytel imarion by
rantior wooch e, thaw iniriixiting mccesalom to foret. Long-term imepetigotiong of wch gty 2o e, e A
220-pere pnttracte mire In rortiestemn Penrugdvers reclieimed vring greeees ard begpa e in 1997 sl e
ey Gf tree colcriost ion by 2007 Fol e vistie 1n 2008 showend pertions of the sfie to be wongded by bleck
lecut (Folxinle pemuioecaciy], wivich b carskderd imesshoe in tht part of U shete. An sreslbywly wes conducind to
Trovesl igeie whether biack lorust could tacittate the colorimation of leber secsesfonsl hercdeond tress, sspectally
From remmnt fores t: bordering o the south. Stem demslty of woody planis, herbscems plant cover, snd pressmes of
e pawitinge wewre determined in plois systematios by sraped theoughout the st beginning in July 2000,

Al pll s ek rused il chivri- (RG] oF el -iniombesr gramiooss, Lisgru ik, sured orttvir brvollve Furi, B i et
el (rinering 1 15-20" Bl welrd fimard Irs 7596 oof thee plorbi, Plrbic sy [l undve] ratort-rmthver Tt brod usand during
ey ly Pl profach i ther pekd Fhvl et Mo rostior troee spschink Typlenl of rigrioresl nabune fonssh wene
rcriaied i iy of Hhule b, Bcweni, st dnl junieriet i Bbincd [oneusd el riagey. Mo wid dnty sl dicrse of eobeviertion
vy riobvaink et art Hhee seigee oof e e secfierieyl g b devbiect Fouvaest, A ettt of ti tovsd bt Stwuchind i

B rYeYaln' 2010 rinnilig thoat tha ooty el pevatamil win' Hesier 0F wisiny Falvbt: trisil wervl vk pristaet. Tidbeiey
g+, Hhnmind ritsinsthe Sasgieick Hhost drvainy Hhatnagph Hhae i & akrifHng s i 5 Fonmtl, 1 St it 2 ppasir b Ba

o & Trajectory biceting bs & el oo podttien typicail of ragional Fonkebs, Thits, ninocUcton of S spaciel Hay D
reinichied, ol lowdingg & Forest Rachamalion Approach (FRAJ.

P Paghormd DHfarwrasin b B ArtthrseTn Wlshig Tty (SFSSTON 1)
Miahae! Krries, Welnber Memorkel Loy, Urmiversily of Sorondon

Atthough the Tour amthmcks Meldy ondy cover spprodmately 500 squan nmiles in 11 PFermevdbvants courrtes, thers sre
zignificant variations in tha aconormic, urban, snd lsbor srmengaman s withtin the arthracts region
Fundamantally, mamy, but not all, of thess varistions orginahed in the geological differences babwean the Southem,
Exrtarn anad whaarbarn Mhiddis, and Northarn anthractis fiskds. This pretantaiton will provide an ovardew to tha
Trathmitry oty iyt S Timacainl. Bt Hine Tach, wilh ey drvipioirks &1 B N ovthe ) st St Thalos, s
ow Hhame cTererres impecisd the poliHes, comms sl armsngesmants, mining practicss, urbsn developmant, sd
Inbor orgmriostion during the gowth and dectine of’ the arthrecke indealry.

58 Restering G Hebrsl Heriiege — Wilkdits Mabist Inprrresest In Ao B Bedarstons
{SESHION A)

Chricting Kobland, Pracicart, Mot Retu, LC

T Uiratied Sitaiaietc b b rich Stmmviry vchind, Stwsidcdring fo o burakaeses oF misharsl retcoursss. Linfietorsshily,
harvmal|ng oF Hhse raemrces hes hed devertiarting affects on tha much cverioniosd, originsl inhol-laris of Hris gt
ration - e megniicent wildife, Deforestation, ackd mine dreinoge el cther relty of mindng often e privdee
widermess aresw conteminebed ard Hieless. Could the edraction of these materials be trading one precious nrhurel
reacurce for ancthec?

Natha Raturn, LLC works with landhold srs o creste snd mansge natfva plant snd amimalLbabrist. Cur espariiss
enhances the habiial neriorations taldng plece on abanconsd mine sk, Thess places represant valusbls
opparturETiet to reciaTm our Biodivarstty. Mats FatUm spaeTs Eneg i rathoring o b g secnrtitel to haalthy
crbiak. Our el seivirrivigg vk vl gt s it dnntc & sttt rasiresrustiorul e b smol g e 0F Tl Koy vl e
e bring bl {0 these diyried sl
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Lows of bfodivervity e reached slsrmfng proportions. perhaps surpessing globel werming in e poterrbol workivide T iy
EonmequEnCes, Re-creation of a native habliar f e bevt way £ counteroct this e, These omploswsteme e =1, My '-a'iﬁif#
expert ncwiedge tn be resbored successfully. Christine Kebland, presfdent of Netive Retum, LLE will wpeak on these - ] ”
Twwues und demonwirate bow e can share our land with wikdHe in g sustalnable way, even after the most arsh
ety e,

4. An Inncevyihve Allsrarther Reciarstios Technloguy o SitebRttre Copl sy Refips Uring mn Alosting Cler
Beproviect

Thamun E Kovaichek, PG, Pannsybvorto Departmant of Envirorrnaninl Pratection: Jow K. Fu, PE, Phi), Pelar Koronchis-
Baah, Environmantol Engineer. Cevwes Fimar ond udboios Potersar, Alcoo Technodsgy Centar

Since Apri aocg, & Tisld trisl demonstrertiey & coal rmine refuss reciamartion techrriquas usirg aliabra clay (AC) and

compest on-guing wﬂhmﬁq h
J"“Hif?‘ﬁi
'1‘1‘ - #ﬂ.l'-i'."




The prgect cblectiven Include: 8] nevinatietion of wcidit solle, b) svinbiishment of wostelneble vegetol e cover by
cremting w more worl, o mearberinl and, £) minimizing aciclis achate from the refiee. Four 0.8 ha (i acre) memibered
plriw mere rnptruches] wheere i refupe sen b with the Soliowding moterisbe refoee on -eoriml mmbdeg In
Pl 1, plot 2, 109 siiarline cley , plot 3, 109 AL and 59% compont, plot 4, 309 Umestone. Alletie cley i 2 -poduct
Trom aluming rmfining of bty o, This ienowsthey use of AL rely in o ong-time spplicedion 1o s blenced top 61
. (24 inchu] of refime follswesd by hycim-seding snd muiching. The AL prosddes w glow releasing wibobinly foracd
rsutratbraticn, enherced ol e sod mutrfect retentfon for plant growth.

Sampling and analysis wes carried ot in compans the perfomanes of the foeur teet pleis. R (b oolleeted fo dele
muppert tha folkewing: [} Hha AL amerdesd plois st s bty dhveadly of vegertarion sehile-the Hosshose smanded
priert e Eanllovr e gprewetit Bask srturshind Dsruariimt, s 1) iirbinkslbichwend weingpiekal- Ty sniarwered Iy [conior imwarforsl Sairigmirash v
vl ool plotwe The pH &T the bl metber weter Tn bhe ormended plote mnged from 5-7 compered i 2.5-3 in the
cntrol. The fleld briel will ke montiomed throwgh 2010 o demonstrata the meptwinplyiity of AL smenced refums
rresterinl.

4L Mime Closerss Using Torold Tire Pluge FEESTTON )
John1 A Kretrmnonn, PE, Progresn Manoges, Mew Manico Abandonad Mine Land Progrom

Tlosurs off abandonsed mTns spenirgs can pracant sigrificant snginearing dasign challsngas, aspacially wivans rozk
eorutition ot the opening Sy poor, coll AP ol oo, th opsning T Large and tha pristsrvaiion of bat kabtiat and
Falachirle: fiinbuarsimt e ewicalerrul. Thaes Labok W B i B o] il vk pryTibcet ) st Fweiaichiery's Neivwr Mhirricns rwcduchin dmnenl
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thl comemonby Limed] mesogy nes, inclutingy fecing, igh sinengbh mesh oo proberestbhcene o plu o, sl be

Meking a declsion to try a new technolegy io meet the chellenges of the site, the AML Program commulbed with Norm
arvd Jodhn Tribee, milringg ard reciemakion comeulHng emgineers frem Sriteh Columbde. Using 2 tech migue they
developed, the Tribes bod desigred and overseen installrbion over 10 years of more than 250 berold e plugs, mone off
which had frlled. Gperings wre plugged weing spent Hres from e = ithrmoving g uipment. Cabled te mate
(meemiblerd uning wpent highwey truck tiresd, gengrid and peobextie coth placed sbaowe the lergee bire plug virengthen
the 1l mone, With help From bhe Tribey, the AML Progrem inytalled tee plugs for 105 shelt, siope operinge snd declines
in Lakee Wy lley ardd hem plore to v the techrigue dleeustere,

Tizrele] tire plugsying of mine opentnge puty to e the inberet propertiey o lerge Heey — simuchusl strength, Mexdbitty
o bengenty. Atthagh the techinka oy moulrea s pid e cpersior and the uee of 5 lege breck e with 3 thumb o
Pl thve Py e, T Hine pluge by promn o ke g viekile and, Tn mey coume, e oot g ket (o mom
cmmenly wpn] mesthnce. T phoge st oifer te eminrementel it pmocyiad with priting wesin pructy i
beneiciel o

F -3 Sibiel Shiy Lty B Tribgartoririgy Chinaligart Teor Iolear Coorimnlinhriorit Potarfbarviiuiowad [REGST 00N X
Mool ruse, Ampy Mackey, ar Aeanisr Bowmian, Votnevich Sehaad of Leaalernis amd Piiic Affices, Dite Cnvendy

Trecrichiirngly, shied sing lsach bads ars-the first Une of delenss againat 50'd mine driinags I scuthem Oifa. In
Racronn Craak Wiabencad, multpls stesl clag lesch bade hove bean bt ot both Fitnt Fun ard Esct Brane trastmat
projecic. Alrwough the bevs wara dasigmad by the cams daskn ctardards, their parformnos i eontTabant.
Anaciiotal svidencs paints to covaral potemitsl cassas fior HTic inconcichancy, high dian bead cagapan in the
bad or the outfioew from tha bad, high pancarmtsgs fines, camentation In tha bads and high sclids loads Tn tha nifluam
wabsr. To best come of thess ypothasas and to develop pobentTal new desn concepls for cheal g lnach bads,
sveral bah columin ard in progress. Each column 15 thres Tt tall with 2 feat of porous material. Teo taps
on tha sids of aach column ane uesd 1o determing the permastviitty of tha bad bessd on haad difersnce babwaan tha
twa poimtx. The porous markerials usad for tha infial four columns are 100%, shesl 3iag, 20% wood chips mboad with
Bofy, rhaeal xlag (hy volums), 20°% river graval mbed with So 5. ctesl steg {by voluma) snd sisel slag with 2 top Laysr
of wood drips aquialent bo 20% of the total wo lums of tha porous maberfal. Tap waber @ usad to fesd tha columns to
simulnts the ‘clasn’ warber that 1 used 1o fead Tield systems. Alkalinty in tha oulfiow from ssch column 1 tecbed every
w0 diryx to determrine differences n alkalinity production bebessn the differant testmariz. [nfhisl meutis
demonstrats that mbdng the steal slag with othar meerisls doss not grestly reduce tha alksbintty producad In tha
column, burt doss: Tncresss tha permastrity of the column, atthough thi will Heby change ovr tTma

iz Lns of Surface Walsr Ranctive Transpert Modals s Evalusts the Effectivesass of Remedial Al
Downatrean of Lagacy Mine Bins (BESEDON ¥

Jon & Lostwly, Chwinting E Mallart, Sorvul P, N, Hoo Zharky, ond Seuce T, Maraholl, Tednr Reoly, i Mty
Hermories, Hulwrr Drogo and Nuo-{ karg Lo, PE, LEFRR; Dovid Monkali, Weet Virginde Deporiord of Emvirorsenin!

The souls, complexdty, ard sigriftcent corts of legecy mine st dleenupr males 1t imperethws bt remedial daclsions
ba basad on 3ound actariific principles thet prowide decirion-mekars s high degres of confidance thet tha selacied
sirategy will yiald the Intended msults. To selack tha aptimal remedirbion straiegy for watershads Tmpeined by lagacy
mira sites, tare i & raad Tor o tool o ascsex the: fTecHvanass off tha various seriable remadial sianarion

of warter-qualty condtiions. Afhar calibration, the models can ba used to svaluste n range of clasnup scanarics. Tha
poliriant mductions for axch clsanup stbamative can ba evalusted based on cost affeciivenses 1o Implamant. the most
aconchmical sbwrmathe

O renret iy lladel Lo ps-aed | s B e Prasls | Hen geed Falifeeeis 1) leln Palaesds
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The Mesvieal e - erlrelenrlls. Tlem
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mirming-ralsted poirt and non-point sourca maisls concaniretiona, and sirsem sadiment snd warksr column mete ks
concantrations wars epresaTiad i the modsls undaer frigh and low flow conditions to detarmni ne cadmium and zinc
boadings to the rireema. Afler sctabiisiving besslna conditions, clasnup scanarios ware nun to detanm e wifch
mchars ware moat approprists in termes of sficacy and cost

Tha Mining Dete Arstyris Syxtem waa developed 1o modsl tha dyrmamic snd comples reection nebeories of scid/base,
compleartan, crtion sschangs, precipiston-cissolrion of [ron snd slunrinum mineals, and iorensfommatian of
rritrogen compounds. 1n the Chast River, iwest Yingirs wrtershed, the medsl was spplied to simulsts the sl ard
t=mporsl varistion of strmeam chemmisiry st both the ubwetershad scale snd for the srtire Chaet Rver wetershad
(L5531 bzl The model wea ussd 1o develop TFMOLs and to svelusis the performence of scld eduction practicea
Fesutls demonsirets thet the model is 8 prectcal ool o relosts mensgemaet precticss on both w smell soale end
regiomnal bayie.

e Wind Turblss Bile Belacben Over Abandoned Mined Land (BESETON M)
¥ Lo, PO, PE, Arcaciehy Prafacearn, Departman of Mindngy Enginsartng, W Prpner Unversiy

Barllctirigy vl rud Fuarv cort 4 B rioiesid b [AML) Fuind ritmin'yy Schvimabanguind {3, il [ricmtfveet, Shaniger Lirad
e b)) v theat om reguller bl Hipwsrvgr, Hhey wilee For smech oF thee wing hurizinesy slauld bee carpfully sebering
g that the: past mining opematione will not aifect the stebfily and Irtegriiy of the heavy amd el turkine viruchures.

In wenaing the sisbitilty of the sbandoned minesd londs, imoeledge on the peayihility, development pocess, siobe
e megrribucke of o pobenl el Long-term marfiece subyidesce speciated with the pest minfng operations Ia ceseriisl,
The US yrtergrrund copl mines. primgriy v bag mining methedy, the mom and plllen, and the lengeal ] mediesds,
Tha popriyTiy and devwsds pmet pee of Long-ferm mebpkdence depens ey mn the rrining mesbhad enploged in
the old minee. For ionguell miney, ther long-term s ebyiderry gy ooy in the s reor ed neer the chain
piller sywizrrm behwmn e mneie. The sinkbiity of the chafn pilar sysbemn deliceley the gt wbatdence
proczess A m et derwel g by bhee smrthor cur by v for thee mequinesd prediction teslk. For roem smd e

i s withourt plller sdracticn, oy retio bethe ey, When plllere wers sdracted, the spproech for longweell
minsa can be appliad.

Thame muthods For sssing long-term AML oubaTdence o bean applisd in the e eslection procees for s plaseed
weirse] St it i rcorktiierrs Perizevios Hicphalinrédin daraeir, cortn o Hhwe bumad wel v oy Flinkichin Bt iimit LS5, Tt pyminier] i
Hatmt: bovrt ewcho oy o] L chancoietans shgpts uminiy bty exmad oy imartiroche, Ad ssch oF thae propseseeed burbil e
bk, Hhee prcwoaTity, th urracks Firosl swabbetr, i dartamaritn oof scbarichivec ot ther cramdruction Hersd drsd ot Hb vl
of B et B s rrisbind. Sty dnicirvmibisrul v Lot b oot Hhw ot ke fevr niscurined aba by,

s Carbardahs Coal Mining Ansa, PHon and Sarfisld Coonties, Colomes - An Pxampls of Mined Land Dats
Capiare, Conversion and 30 Bditing In ArsiaTEao PR=0OTH LY

it Lpmh, Mrplssmans) Canlngen and Minteg Drilmty Snooicle, Emsronmermsl Systens Rerorh Ionnes (B4R
Tha Carbondala Coal Miming Anes & iocated from near Redstons, Prbian Courty, Oolorade to Glanwood Springs,

Garfald Courly, Oolorada slong the westam mangin of the Rody: Mourtrins. Tha mTnirgT ansa 15 pachapa. beat owem
for the coal rrine disashers in tha Dutch Cresk rmines which idlied a tolalof' 24 rrinera.
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Mo axcth e rigg T oty S aring i Hhes arieh Bk el vy Siovst cos el o v st e Sorreib-Pane iy ool
Thelds. In Bl Corbooatale e, gl oggle wehpyt|rigg Sead oo | il dvobitieyinibi wavi sorvigkatie] i (b 1070% B the
LPFSERE and wiata pubiishie] 2 blacir & wivihe Opsen-Fik vaps (USRS Open-Fils Feport Bo-7o0].  Theisl i 2
ataloged ard miad e anrilable by Hha USGS: Matfonal Geologic Map Databoe Progect (NGEMDP) and USGES Coal
RadCLrod Statamadhe. The Stabe off Colorado Depa rima of Matursl Resounoss: Divicion of Mirnerale amnd Geology
cirrarrtly haa long tarm rachamabion projects af & vartaty of sthis scrosd B anes.

Az & catd xhudy of mew 30 GES functonaity and GES mapoing tools tn ESRT ArcGISan, the original LEGE NGMDP

i Tl and data wara gacraemnond and dygtiteed o caprbyre the peologic dets and mining data The e
I8 dutm wak Loadad Irto ESRT fila geodatahess format ucing & Misld orfenhed geclogTc dade modal and 20 and xD
maps ware craahed. Raclamation and mins permmit acthvity w alco tnccrporahed o the GIS geodatebase. The
digital data and newly svallabla Figh rasolubion ESRI onbins basarma p maps and images wans com bined 1o o liow bather
documantation of codl saam oulcrops, geology ard reclamation eifors. This cass shudy highifghts ESRT b nology
&5 sh effective tool for mina lend maping.

Pl Partrarshipt: Tha Kay o Succansfil AML Reviamoadian s Tresbmant [EEDI0M X)

Amy Markery, Aoz [l Wintertwr! Casringlor Jen Sowren, Ewvirmmrdind Prefonis Mo Mol Knas,
Apyivioni Proferser, Voingwich Sohaol of Leocierpis o Public Afftxie

The Raccoan Creek Partnership (RCF} s » mamber besed, nonproftt (501 () (31} ongentartian thet wes formed n
20057 o improve and protect wirksr queastity 'n tha Reccoon Cresk wirisrshed. Thiz 684 aqumre rrils wrisrshed nruml
southasst Chio has baen bareTly Impached by scid mine drinsge from pra-lew coal miming in tha

Tn tha 10fin'e an sarks neadacsesne of IrD The R Cnsald irnnerraosnend Corerdties. resitvard Hook the sffects of

histon it il gy 0ot Flacosreoey il wealbithar] svie il T sschiviidl Fe dey Ordl Ay o £ YTy gt 1o

remuniiain. By bringing together local, courdy, stabe, and federal sgencies, s well s privebe ndowsrsss snd
oz ciizene, the Racon Cepk Parfremghip was formesl

£ w Pyrirerghip, they RCP b sy ! farsting (=59 mill) i completa mine neciemartion and restmend prejesis, with
Ty i b conmtrucied by 2044, wnd sight mom projects cummnitty in the planring singes. Thesr proiechs e
ramuling in the reduction of ecidiy in Receoon Cresk by ey 800 ton per yesr, and ther reshoration of 24 st
rrriieem, witvich ncser et bher Gergert A usrtic LHie Uses orberis (Garm Waler Habliafl.  CoopersiTon bebwaen cur
paritrers hna alw allowsd RCP o Hire 2 wetsrshed coontinedor, weter quealily specialist, AmeriCorps members, and
{1DNA-DMAM mrrmer Tnbemes. This group of sidled smpioyees asishs with ta engoing chamiosl and hiokngieal
rrcarribriny Hhromsgrhenat Hsy waitvenisd , descusvirrbingg macrsvsier ooF prarvyabare pardich, s | i Hhwe reesed Fir Furbune
trsirbreirit. Arwriier suscrsinicfil palirivsnkalp: b s (hind 39t scrpriifion of & Rorrfeer sshids bibworrony for th

Jdashi bifabwywl of dart oyt Bl sl Toen Cambin i s weshiricad, Tha Corvbir b 2llvmese] RCP by e @ heradi-om
Lewt i iy Loy Ko Lrncobd ey, deusabrors, aned el gronget. THinswgh tHisss dopmrbintcost, RCP bk Disirre] thad
dasha biahTng thrhel g potrviraiTp B ther ety 1o swccaivetlil woshin e bt vy e el Ton prodisbt.

F A bicxiell far Fp-"MuycEuifon™: Ealencing Hisleric Preyervsbion ssd Berirprrs ntsl Remeefiption st Eodle
Bints Historic Park, Mone Courtly, Cetifersla (SEETION 5}

Gregory Marquls, Engineering Geologit, Colifrrin Department off Conservabion

In tha Labe 1800 to earty 19003, the town of Bacie was part of § major Caltforma gold mimng district. In 156z, te
town ard adjacant aree becams Bodia Siabe Hickorf: Park [(S3HP). Tha of Parks and Racrawiion [Strts
Pitol], withch onoviel ] iyideiifpet Bl P, Pkl Boatie SHP # a sskirber oF "aeviiechied] chintaiy™ duic eviliievbarivws He
spperance md Hisiorkoal st ng of mining, ncluding stnechees, ritbacts, tritings, sl ather culbiurel s,
From 2008-9, the Depm—rirment of Corgervation®s Alwssiones] bHinge Lancs Ui, usfng furscing spproprioted b ihe
Siwbe Legislrbare, parinered with Stete Farks and the LS. Environmentsl Protection Agency Regton 9 Emergency
Rezponse Saction (EPA) to ivestioets end remedtsts chemice L noards sl Bodie SHP generaied by historic mining
acitvitiex. Sampting snd remadistion procedure wens deaigmed o fully chamcteries snd remedisia conteminars snd
probact hurmnan baa th, wivils project sctvities ware visesd and momiored by park srchasologisis io precerve
cutbural mcounces and artiacte. Durirg eampling, BPA fdarrtifad arses with sleveiad concarmiratfons of keed (usad In
Aokl POl Aty (uokie] S eyl Lgee b vt gl bt et Mt rdeOnniety), Sned el (oo et by S -bitdel
vttt gpol el chymrmichak: sharmd ocatun gy riairt okl e il i), Rosericiartiest [ielu s nsresl oF biskc-cosshinrrivostind ool ot
Tormer ey 2 reg, HEPA wscuum remaonal, of beesd eonterningrid dyt inglde a Rigtortc bullding, inyialistion ofa
wytem to reduce mercury vapor concentrations ot Bodie’s Standard MiLL snd iovbelistion of sresicn comirol messures
for mrine tritfnga rod to Boctks Creslc. The com plsted project ot Bodia SHP {3 a model for proiecting visktor snd
ampioyes haetth and sty whils preserving historic and culburel va ke

AL Almadassd Tayler Anthracts Cosl Celllery Redwwlopnent Project (BEESEON ')

Thomes 1 Matines, P.E, Penngyivania Daporimes of Evvironmanial Prodeciion; Brion . Kagiman, Vior Precidars,
Nonpliae: Egriiniirigy, [x>

The Tayior Planning Comrriscion, with overright by Taylor Borough Councl, hae hevn devaloping s plan for ta
reciomption/medevelopment of the 150-scre Teyler Colllery properly lacwted 1rthe heert of Tayior Bormagh, Sarid plen
inciudes xbarvdored mine reciamation of a majority of the area by The PR Depairtment of Environmental Protecton 7
Burssu of Abandoned Mira Recismation of Wiles-Barme. Following eclametion, the Teyior Redevslopmant Authartty
1 propoEing 8 niw b carther witich Includes revidantial, commancial mnd Bgitt incaririal uses for tha st

Tha P Dapartmant af Environmenial Protsciion / Burssu of Absndoned Mins Recismation of WHlkes-Bams hes

=L _______ 0 _E__d___ __I _-_.ﬁ ___I_l.__li__l___l.l__ __l__lﬁ___.lﬁﬁﬁlﬁ_.l__l____iﬂ_ﬂi I—I__-_
purpass of tha ecismation project was to atimminets pu blic hasith snd sristy hasnds sech s denosrous mine spofl
phas & ambankments, vartical mina shalts, heos rdous: mrintng soqufpmaert snd siruchersl debris Ll from formers coal
rrinirg opemnstions at the colbery stie. In sddition, § portion of the Keyser Cresk chramnal sdri biting hesvy smours of
sadimentetton from red ash mrisrisl e been reconstrucied and siairiied,

Hmurfrrmn Engirsering hes baen imobad in the oversll Terlor Colfery redesiopment project for several veers
providing snginesring end project marsgement sUpport for e Tewlor Plersming Commierion.  During marmbhly
mertirgry, the Fanning Commrission and Kaufmen Enginesring heve been oo mpleting bechgmound reports erd e
inftinied srvircnmerisl clsen-up sTorly Ut serve e the fundetion for s sucoesriu L developmant plan for the st
150-acTe Tiplor Coltiery property.

Ll 3 Outresch srd Educetion fer Aberndoned Mina Recls sxtien in Pennsybmmia (SERSEON E)
Andy McAibater, WPCAMR

In Puswiwopbrinla, oustviione @ sty el dffissHvel teehic i Sy o 5o doreed wilnd recheniriian. THrough
outresch afforts, tha genersl public gaTn an underrtending of e S se sl recismation profecis gein support from
the community, Thia preser iodion will focuy o o The Weabenm Pl Croetitomn or Ak omed Mine Rechs mtion
{WPCAMA) works with 1t pariners 1o educete, sdvocaie for, ard encoursge suppert for Abartdoned Mine
Aecamation in westem P

WPCAMA 15 2 comiiion of 24 county conssrvetion dixtricts, indusriry, and wrtershed groupa. WPCAMA = n non-
profit orpentartion whosa pumpose i o enceu moe and im plemart the reclsmation of ebendoned mins nds end
degreded meters o Westemn Pennoyrhasrin. This inciudes reburring abandomed mine lamnds to pred ucthw uss,
improving wober quatity, snd reducing herards to hestth and safely, themstsr improving the locel scenomy and
entancing the qualiiy of He.

a0, Outel'ths Grousd: ‘Westarn Pennsybrania's Cosl Mining Experiance (WO RKEHOP IIT)
Ancly McAlbater, WPCAMS

T pobiecoi el bl ] PHbaw g et Hhe dwarrouret g riesyioet o St rosssiier Prwwsiivirrbs hoier bevirt prodiouswily iy
by i nclumririal pet. A wrrigue st of ciousmsherrcss: comerged here thert dewHinesd Pidsinegh b bacoma the St
Gy, the cpplin of the worlda Inchariripl, rright for nepriy 2 oy, The highory of the region’s el induyiny hes beeen
Tarirly well chrommicled and B generally krown a5 part of ouwr heritage. Not o well levown i the shory off the supporting
indusiry that Eerally provided the fusl of the PHitsburrh egfon’s metsoric rise to prominence, the fuel of the
Irchusirinl Revolution, coal

With partiouler focum an our iemely fmmrigrant ancestors who Bved, worked, snd died in the reglon’s cosl miming
commu rites from tha ebe 198 ta rmmid 2oth carburies, "Out of the G round™, a documentary 1im feebaring massdic by
rirtiorral recorcing artist Ken Bonfleld, chrowicles the challanges thet westem Pennayharia’s mining famitas faced aa
ey shrugeied to carve out s Bving. [t is a fescinarbing joumey through the Bvea of coal nrining fanrilies who, 1noapkte
of fewr arvd oppressicn, bull rirong commuribias; places whers mamories of our cosl miming pest sHL o

Ay McAlEster, writer snd direcior aff “Ourt of the Ground ® will facititaie mn opsn diecussion of cur milming history
wfer e Alm
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BL Evmrwinying the gt of ARD Projact Lia bl on Fehars Revenus Sivesmss (EFEETON F)

Michopl 1. Miveyy, PE, Mohuro! Ressurcey Englrpes 1T, Acic Mine Deolnoges Progrom, DN Dhipion of Miners!
Heouroe Manoremer

Tha SMCRA Abandonad Fine Land (AML) fund rasuthortsiion 1 sllosdng AL programs b contfnus ecsmarton of
ahandonsd coal nmines, Induding restment of acid mine dreinegs (AME.  Mrigrion of AMD hos rasulted In the
raxvary off hurdnicis of sivaan il thirough potivee S active et sjashan ks lbd over tha Lt tao
dacadea. This signficant cupiisl frvestrrent by AML progrs mes ks respor bl for the recoveny of hisboricelly demeged
vplerpheyiy, Housswe, thege gyabemy nopw reprepent g fabune funding tabitity ¥ reyicrsticny ere bo be meinbained In
parpetuity. AML programs now understerd that irestment sysisms: equire marintbsrence, end cessive rstems often
hrve 2 umafil Ha o' ten years or e, Additional costs: of syrism oparation, maintemencs, snd rep ecement maest be
anslyzad sgaTnat fubrs rewenua sireems b0 ancon that rectoreions s susiaired. As SMCRA funds: may not edend
bayorsd 2o, and other funding Gwindles, AML prograns cannot #Mond concinsction ol new AMD cysbame without
exrairichn Trag He gt o il iy b sk Lol B Hoie vecplirel. M L prograirtie: alw i exseder
pericrming scomEmic s of therie ey, Tulure capiial spertiureg, s sxdsting profect Helbr ey to ewure
they have the capaibriiity to sustsin watershed reviometione. AML programs mey also convider ceasing conptrucHon of
niw AMD profects to ansure sdsting recoveries can continue to be fully marinisined. LHitEfng mn scononmic snabsts,
tha AML urrit o' the Chia Dapartmant of Neburs L Resources 1 reviswing revenis sirsams, new projact cocts, snd
aricHing projact Habl[Hies for tha purposa of cneiTng & set-asfde fund to marirtnin AMD projects i the fubms. wWhils
Vil ket OF Furbsr risvabyiund achrisl s & ciasl Livag g o pradiat ghoe Hhat st conetiifons of tha fderal e
sintr prvermments, snalyzing of cels from Ohlo's AMDO trewbme t sctivilias s sll g for the preparation of the long
term operuticn pad mplriengnce of AMD gygtema,

L+ 3 Emviromrseninlly Berficisl Allermartive Energy (BEBEEON I)
JafF A McNally. ARIPPA
Thirky yestrit e, b riwick wiiribabas 2o orf" Hhee Aundiwrsetbe ol Bfturyidoos Coold milring bwbusiry wers thee tall,

coal dust, s dirt]. Most. of the breslers are gone, removed by the oosl operabore 2e Habitdes or ursder Hhe AML
Program & hezarda, The wests coal (honay-cuim] piles v slso Baen dissppesrieg, minty dueto 3 US federsl Liny
pascad mhout tha sama ma 2z SMCRA, ths Public Uiy Raguistory Policles Act of 1974 [PURPA), CFB technology
and non-utsity atbemaifve energy peneralion powsr plante.

In Northaacharm Penncybn nia the first drcutating fuidized bad [CFE] tachnelogy plant T tha LISA to comart washs

ool tr albarrurbve anengy wis devialopedd Privats tndusiry (with e support of govsmmental sgeneias and coartain

retirernat funds) wartt on io utiitrs the PLIRPA Lae, CFB technology, and rested support to develop a total of Miteen
power plants 1 P, generrtirsT atharmartive snangy Trom wairhs coal Thass planbs Rares necl e

mona than 4500 acres off AL da rageed lande & md eiresms by rsmovieyg culm pries and applyng banalctal uss ashina 550 |

Pagu Lt esnirolbed anner. In 198G the plants formed an ongantestion calbed tha Arthracths Ragion Independent
Pt ProsfUcans Atstcbation dnown todsy s simply “ARIPPA",

My ponis pobh il ioey will Sutioe aee] devgieliin B Friacon Tioal pairicd Teat ot etenl ivind rigy kil v
Wihothry sffsetes b i pviies Hhee srrvirSorie t wivis gursiratiog o hivverel desieyry. Ash withch W priocuce & Hher weds
el b o L by i oaciiek; L wainid ity riecand v ol o] b nairieic. Tt CFH baehove gy utiited ot
ARIPPA, phievhs ot portadurs shist e geirtira-iont oF sloedrictty devel Sl dridete o hainl e iiwmsol ve* rasidng
ot i il et o enteie paretndd iy oof o pllaret, Skt vl 2oty drierusbraks Hher serdsr &F nie-r e frachiTmd Sl o
el el irivacietel Hhark boseliny sseruee il presesl o Hil sy’ "pra Ty weblbe BTl o (hivort vl drirgy™
g,

B Typak o Cale] st Ftbgpinrit Snvel Thael r Apsstbenltives Try St Misr Dl raiegt it Abwiwaddrnid bilirer Lawiel
T

Jualio M. Mircalr; Coryteied Cirtnt & Shoves [,

T g’ coirs Daie o] sk ot ool Ko oty alwot Bl wiiriaot fene oF colle s nissgpris dnnills ok Foor brosdvrideyt
ot i e oviirs & roliet gl e bt revie birsed vl vy, Thae ypeiss, ovigie, anwl plyedesl chiraderbdies of
it viirkirty of exledur rinbgpirrin e cHiicusisinie]. The pol i il offilcaimbaiekc & el ooty el iwckic Fowr coleel i o il
vl Tt prveyminra ot Mo ot il Lo Hir-iowy afPFe ey oF il rosisgpin, sl wwell i ot prcopsir ponieyiaierar-iowy éaiat vl Tivikne
o cesrwarle: Dawelt o @ apesetic: mpyaticar ot




A reasarch projact undertslan by Carmauss Lime & Stora {CLT) aarmined tha afects of warke: tampershure snd webar
1o ima meifo on the reectfon bebwean quicidi me snd waler. Witha mine drrinegs warier wea nol specificaily used for
tha sqarimarts, cartafn scirapobrtions cen ba mede besed on tha meutis. Sugpectfons will be ghven to meodmie
ut iertion afficlancy for quickdima produch,

Cool slaking warker temperrbun retards ection rats, iowers final slaking fsmparaturs, snd decressas tha ubittzation

wTiclency of resgurt. Teasting shosmd an incresss Tn pariichs rtee aa shaldng webar wat decressed. Low
ul berbion afficlency and Larger partica stas incresces tha amourt off raridua Left xt tha and of slaking.

Wrtsr chamitry can s 2 large Tmpact on slaking and should ba of irrbersst whan uring Bme for the tresbmar  off
rrina drainege. ‘nirhers contairing mars than so0 mg/l of sutfirtss, sulftes, o bisu Miss ar GrpTeally consdared
unmuitahle for slaldng. but may be suritahles for making Sma slury from dng, hydrsted Bmae.

Calciurn resgant cocts car dffer graathe, ax can thair naleitve ol tetion afffciency Tna givan procass. Low

cout does rot alwrys squats 1o lowest opareting cost H uliExtion «fficlency & Lot A sfmple comparieson 15 presamiad
to Hluctrots the relatve cocts: off & variaty of calcium resgant materisls and forms.

[T Ttk Chirwbl txaininil 5T Pritagiiet Tobd palivsbinimiod i Tt oonlhieliriiadl Fear thi ANID ot Mablivhl Pribgpril ok
Py rrapy by (EDREION J)

Pomein ] Miover, Perrrpivonda Deporimers of Ervironmenied Prodeciion

‘with the resrthortorison of Tiia Iv of the Surfsce Miming Carrol and Resls mation Act {SMCRA) in 2006, tha
substanital tncrsacas In AML furdirg to stabet and tribes, tnciudieg the presision o oot acide up 1 50%, of the AML
for mcd e drarfrmiger [AMDY & barbrrmest prlachi, prosyigriied Pee il b e e pu bl Sgiut 1rn ceiseilieslnig o
program implemenietion guideies for the AMD pet aeice proprem. To mobick pubbic inpot ten pubbic Dosn il
meetings were held throughout the coal reglors off Penneyivama in 2007,

Previous to the pubtic outresch effort. the Cifioe of Suifsce FMimino (0554 and P& DEP begen wn inftistive to evalurie
pexive treowtmert sysbems bl with pubbic funds: by both ossmment agencies: and privecks sriftes. A w resatt of
e waluriiory ered in order =80 dmess some of the comments recehved dun ng the town Fall mestings, a foint DEP
ard OFM workgmoup was eriabished to devsiop program implemamiabicn guided nes for the AMD sst sxide proprem.
The workgroup developed draft guidel nes that wers redessed for pubtic commet In Jure 2008,

In Novemnber 2008, P& DEP underiook & dete collaction sffort 1o collect imformartion for the 279 publicty funded
reabmart rystema ol in Pemeyiverris. Allof the informetion eceimed was comarisd to slachomic formaet and,
Hrough » colleborsie wilort with the Weshern Pennayha ris Costitfon for Abandonsd Mira Aecismartion. s being

uploadad to m publicty marlable wabsite, weanw detwshed org .

Basad on all the pubtic input and revims of data Tor edsting srriema finel guidelines ware developed end put imic
wTect in July 2060 Tha AMD Set Axida Program Implsmantation Guidelines naw sarve 25 tha primery method for
wahorting all iy proposed wariershed restorstion plsna and tha projects identfied within thass ydrologic umis,
ard for s lusting sspanditurss for operation §rd maimenencs of sdeting systams.

=3 Drifion Estries: An Lnenticipeted Mining Lagacy (RERSION T)
Dowid Minneos; PE andJoon &, Howk, PG, L, Robert Mimibol & Amociales, Inc,

Diriften Eviabes i loceted at the northem Umit of the Exsten Middie Arthrecie Fleld along Siete Boute 940 bebeeen
e o & Freeloamd and Driften, Lureme County, Permeybmnia. Below Drifton Evixles, the remaine of the Buck
Mourriwin Coal wein are henewcombed by the abandoned werkdngs of the Drifton Coliery. The coliery, operated by
Coxee Brothers & Company, Inc., began operations in the Lrke 1900, with “miring™ comtimuing o the 1960%. &
eries of mi ning-reiried subsidence prob lems bove ocourmed ot Drifton Eriwies: bebween 1970 and 2008, which has
vl vepetation od coumed struchral demege o seveml residencss. These everrty shockaed many of the
residermy—tey were unawere thet thelr homes were undermined. The Permaytverrs Depariment of Enviren memtal
Resources [PAD EFD), predecessor to the Penmarybanie Depe riment of Envirorrmental Protection (PADERY, imstigated
ard mithgeted the damege shortly aiter & ocourmed. Howsver, subsequsrt subsidenoes wents prompied Hhe PADER bo
imasticeis the couss and poisriiel solutions 1o thess subridencs sy tht periodfoelly efflict Drifton Estetes. In
2008 PADEP contrached with LR Kimball to perform the rmine subsidence salustion. L AL Kmbed reviewed wnd
sssersad dain scquired during the previous imastications, prepared detsliad topographtc mepping, and
mplamentad drilling and peophesical investigetons to momne fully dharecteris tha mi e woriings.

Excthirvg, But Trcewviplarhl, ik vl o Fanns Bedet sy cuiey-riiiesivicaied o Hhe cebill e brgogrighTe ioiyping.
Superimponing the inctione of the relcences and » contour mep showing the slmwtion of the Buck Mounbein Cosl
allowed the determminetion of deptie to te mine weorkingy with resect to eech of the revidences. Thie, In comunciien
with an ersesamaat of the overburdan Bihology, fecititried idertificetion of thres arses to be targwied for futune

grouting programs. What wa b not bean sbis o fdentty 1 the source of 2 *mysterion™ geophysical anomaly and
tha sact ncaiion of tha "mubnwy™.

- % Liaing G b Tdanthiy Sulbicenss-Pron Ancet anhd High-Priokity Insptovsmands for Prormptive: Mins Yold
Gimasting In Scarttwrest Encliers {SEREION F)

Lewrn Merigrodn ond Seve Herbert, Idlione Deparireent of Neirol Fesources

Thia projact was originally cesigrad by Mathan Eston {Indians Gaclogical Survey) and Hm Mateger [DOR) bo tdartily
armas trat ars ot high risk for satactrophfe Undergrourd mine subscidenca, and could therslors be-the kocT off
it o vl el rcrtingy b e 1reiieion. P o o il yaicts, Bty i M esbargier'ss prieciie i ek o] 1
ety net onby mulwiderrs-prong anesy but sl high-priorty | mprowsmeris o e tergeded for pesmptive grouting.
BT roversges were uied to define substdence-prone arees using three criteria, derfved from the obeervartion thet
moat cebertrophic subyidences (n Indiere ocour over reietvely sheliow mire voids (< 100 feet desp) and In

popL inted/developed srees. Pirst, uncarground rines Lees than 160 feet deep (Criterion 1) ware selacted, resuliing in
nn A of appreed msbaly so.000 ser of about 25 percat of the total undermined arsa in Indfana. Than, only
partie s off tddl =0.000 it Bt e within 47 e of & populatec foats opaid anas (CrHaion 2) wiks Silictind
resulHng in app rosd mestaly 20,000 sores or 10 peroant of B iobsl undemined scresge. WthTn thasa 20,000 5o,
oty thoe ml neg thert ecdibed peal v by derre, or were within T0 St of o kepwn pubsTdenee (Criterton 3, mere
selactwd. The msutting subsidence-prone erees cortattiuted sbout 7,000 scres of 1.5 percent of the botal undemmined
mrengn. Wiivin thacs 7,000 subsidance-prara acrea, improvemaets within 200 fest off b or mone nown amerpency
substdences {witich occur muddanly and are ecdramedly hamsrdous’ wars defined a3 "high-priorty™ for grouting and
wans digiitzad. Improvemants cuch &5 echools and adrports that wers adjacent to cubcidentl-prons aneas wars aleo
chigtitoted. [ bl 14 scraiek OF FTgih-petor Ty iyl salrd o Sied for pacmindl Bk prsiaieett ol b oty

ALmE AL E__J8. —_—l e e =l _dl L __EL __

A R . sy, | REETTng THE SeniraaET e G O I ELATTg, iy B e Fipk e 1 i Turther priei bl
[ 78 Thw Pittsi rgis Boly nic Gerchen, » Gy e Sprosting Atog Al rcigasrd Misey [SERRION T)

In 1gE8, & group of civic vindsd gard sn lovers in Wacharm Panncyivanis ned & dnaam to craats 4 botanfe garden. Afbar

& ban yaar caarrh 1o find an approprists st the not-for-profit Botant: Garden Boand £1gned & bets with Allsgheny
Coanriy for 453 sines raar B afrport, Swaniy nrimutss from downlown PRbchangh,

A nationally ot PHtabu ngh-bactad bancdoraps anchtschural firm, MTH Wit commbtaTonsd o Sraft ths master plan
FArishad 11 2000, Hhe plan calbed for burildings and gard s be sebabrats the rich bobanfeal herftage and natural

e TrOvTiabe &F thee SWhasthier Albigghirry Plabhicu, WHH Shires 1 o, Hhas w2 dbrestpivies of dox-Hievain o bagin
crishrustion. Homwr, thee sihe wes ot risady.

Lipsers el tutny irwipmse i, Hhwwes weinh Sashaicicbirscos fromt aberairnsie] ciisdg rriinit chart gy bl i 15255, wrsali " walks®,
o] Acded Minee Crchoarges (AP, Eve Hraugh & rimsnl & coniiderahls dhiluy, ther Gatreie s Brond deeloed b rsdans
il Y e,

Tt e Iemcwirtvel apipresiie, & roveslal oo conbrancd wh srigprinid wiih Hia M osiaks Sooaarirkion witfeh dhelipen] punrnart
il el woen mnid on bahalf of Hhe Garden. Also, & Federsl st mo s grant wes receivad io cover the ot of BRS pords

navich wou ld [sier bacome parmanent imigeticn ponds.

Thin reciamstion work has just goiten sherted. The guestion e will the price from sslfing the ool oover the eorrect
with Masince, re-conbmring wl re-wegeisting the hillllops? Baged on swtimeise of the smmert of ool o b renowsd,
' wrll, v ety emacemgs Ty willl bee wearfialile to help Trplement the mssber plan for the new Pitisbugh Bolenkc
Garden

eyl we wil myl only heve addeppe] the poblema seocslied with the stte, bt slee bught the prgesty ton
high bevel of revsee wilh besriifil ooy thet will be the prids of Pitisburgh,




SiL LI PRI PTG LA O A HEGOry of Lsdergreuns Maps o Amares | 00
Eric . Nyrirom, Aprisionl Frofessor of Hislony, Reotesier Sabiisie of Techroboms

Historic mine mapa am an fmporiank tool used b halp desl with abardoned mira seds, snd vwhille we mighi eveluste
the Imporisnce or rebisbi iy of partfouler irtorc maps, the sty of the developmast of mine mapping in Amarica
has baen largely overloodsd. The technioues, and products, of underground mapping desslopsd 1n Amarica In tha
iahe 15" 2t sarfy 20™ conturiss tnittaily from Europsan anhecsdants, but wars often cangad to raflact Amerizan
ot Torm

My Nesirarted pressnisiTon will brosdly cover tha Helony of und sground mapping in American mining engineesTng of
Hhe b= 39" and early 20™ centuri=s, with an emphesis on the mador fectory thet imfluenced the svolution of the form
v cembert of the maps themeebes. Sinee the prectios and products of underground mapping varled by regfon end
Chamnged over time, I will show eamples from a vark=ty of mrining districts, including e Penneyvbarda anthrecie
reqion, and from different peimts intime. My hope f to provide some browd Historioel perspective on the oestion,
ures, arvd britetons: of these critical tools that enabled thelr users, both then amd now, o vistize underground
mrining landscapes.

59. Monoving the Threat of Sinkhols Farmetion Under a Partion of 19 18 in Cerme Gende County, Irwa.
COESSION )

Marvirr M. O i, PE,, GarsTINY, by Miaitfune Trorns, Gt 17, Kowrr Degnirran of Fresragaorietion

Sinkcdhole formaifon i 2 cxmmon ooosmence In northeest Jows snd US. 18 In Cermo Gorde County was eorslruched
over an area wiee Tnidhole Forrmltion hed anly besn ooally e srd hed ot bean recorded ar tdentified in tha
Trnmzy DMA cirbnbewe wt Hha time. Since 20y, sinidwlae e deveoped along the right of wey but e not been
ol i chef vl ickervt Wy e ooy L] o1 peoplysiond . Dedtar e fnioermstion plxtarined with mfl
bewringe. incicwins thar shole cveriying the carbhones ok hesy beven eroded] sl slimod ket dissolutin of the
awbongie mede Withod rermeving the sinuctursd AL and site polls to-mgeeee the o £ will not be posyiileo fo et
the mphursl procewees eming. An altemmtve approsch v aiopted el convivied of removing the mdaling
penvement, Tnstalling eomdol cobles Tn renchey excnpbed within the subgrade, replecing the peeement we doubile
reinfipmred pevement (nchuding shguidens]), end mariterdng the cobles using Time Domyin Aefleciometry [TDR), The
cobles pre internogeted sevensl times o cey o caie i trenamitherd vie oelluler modem to lows DOT fockes,
Ay the dota treremnitted fe @ log Me of deformetion ecthdby along swch of the cybles which i ewbsbed and an
aciion pian is nitleted besed on Infomation in e activily ke and updaied picie for soch cabie.
-8 Lomg-Term Ferformance of aa Intagreiesd Blorsscier and Welland Treatment Bysier &t the Forest Qasen
Mins Bz in Biverian, Colorada (BEBRION B)

Shapshorts Ooall, Berier & Lorkd Movageerirtt; Livcia A, Figoainss o Thaton iNalivoar, Solaroda Sofaad of M

The: Byremy of Lyl Msrmgemeen (16 M) by construcied ten biochesmical reecion gystemy (BLRy] to treat mining
imfluenced waber from the: Forest Queen Mine near Siwerton, CO. The Foreachors coupled with 3 narburel wetland
provide restment tothe Forext Cusan Mine drafnege. Tha centrel obrectye of this paper 1 1o review tha parformanca
of tha iriomsctors and watland restment sprham. The biorsactors hass bean 1 cperrtion for mina yaars snd along
with tha rarbural walland ane cHill rerovines 8 Rk parcartsga of the Tnifluert maetslc

o Bttt Lidek oo Higih Fantlaotfioory BBt Tiichimimy 1oy Ienividsdey Sulsirntinsnt PEnes Lo P 151
Wirgimiy [REREIOMN H}

Dionrm Osborme, Renole Sevaing Soediolt, U.S Ofor o Surfce Miming Redomation and Bxforoement; Soott
Wilikams: Darslel Kesirer, Mapping Supervizon Michard D, Mineros Bpeciobic’: Jesse it ond Wiiiam nSitioc,
AML Speciobicss. State of Vorpimiz, Deportroant of Mines, Minerals ond Enangy

Ther Shirke e Winginfa [WA], Civiscion oF Mirend Lin] Aulirvrtion ([CMLR), drse thee Offics of Surfimd Miring use Figh
resolurtion selelile imegery along with nther Geographic Iricrmation Sstemn tooly io newlst In the fovenbory of
sbardoned mine d {AML) sites In soutieesien VA [verriony of AML sl wars conduched through festure
odrecton of CuickBird-: snd GaoEye-1 sateliis imegery to idamtily new AN L xties snd more pracissly locate mdsting
AML ritan.

The AML faatunss tdantifed 4s priorty for mapping by U DML wane dangancUs ighees b, apple cones gob pllet,
clogped sireeme, doggesd siream s, poris b, oubstdsnes, ackd mine droinege, hearcius equip ment and fac e,
il ples corriwindng high cosl conbent, snd oress that hove been previewsty mined,

Tha fmikia L resubs: of tha image fexiurs odmchian include iocabing scid mine dminegs arees, gob: pies snd spoil pllas,
clogyed stresma end cogoged simsem Uends and determining Enser fert of dengarous: highwalls and sppls corma

Thss imvariony meuts will ba svalurisd by the YA DMLR for potential inchesion irrio their sdeting AML imartory.

[+ R Burvaying & Mapping for the Abandonsd Mine Reciarobion Prodssaional (WORKEHOP W)

Jorrm E. Prbwdl, Pi 5, COF, PAM, RPF, 5P, omi Jefirey P. Gmore, { omd & Mopning Serviomm

The workshep 13 fnbersded for the technician or engineer snd will cover the wide range off surveying, phoiogrammetric
mnd e senafng servicea that sre svafisbls in todey’s industry. Wewill discia specific servdces and products and
thare ralebionsitip 1o tha Meld of snvimonmantal snginearing. Toprics diecuosed will Include: cost baneitix, photogra phy
scalar, acciraches b aqeched dats corrtent, photography scquistion (Pasd wing & retary wing), comirol requirsments,
ool v i, gt iy i et IO, aTriwwres PSS, suraihybocel siwtcr-rbim g i, cosdinetiees off walgy chirkas, riolg®

ek, igial orihophries, QF, carthes men] iesrtigertion, historic phaoingrapik; seumess, incergrma] o (Hie,
IS Syxiemrs, o more.

&2  Amerian Chestnut Asstecatien au Serfecs Mined Stiee in the Appeiechian Regias .~
Robart L Pers. PRLD., Resacrrh Ganabicist, The Amaricon Chastrut Foundntion®

T ririsir]enr iy oo L Aol air-riiey cxsnL Fovd Himi Bevrwairtt svrbmind-sywichint, Fairchasie] Foarnsbs thoat porowvichie Linechimersirs with
@ valushle, rereeshle regourre, However, Tn the peal, exirection of ol by meang of wurface mining, Brited twe
options off landowrers to reburmn Hel r land to foresty due to site reclamsiion preclices such &9 prading and compechion
which discoursges forest production. Recently, ressw—rch conduched Tni tha Appalsciisn region by the Appalschian
Ragional Reforestation Intbettve (ARRT} hea focumed on reclamation mathods, known s the Forssdry Reclsmrtion
Approach [FRA), that promota rapld, healihy tree groerth on pravicusty surfsos minsd anses. ARRT and Tha Anerican
Chumchurt Feundilisa (TACF), Hweogh evglosnrirtd of tha FRA, his et inieiieret prjeschs st gy A i
et on prviously maface mined smose. e (ke from these experimemis. incicwe thet Ameroan chestnut grows
very well on these sites. American, Chinese, and three levels of American-bedarom chewinut wens used tn bhe shudy.
Tha obiective of the shudy was to dutermrine H differences In peformanca arvd growih exdst bebween tha fve oenclboes
of chastriut when grown on formary srisce mmined lande. St wars chosan in Kantucky, Tennecaes, Waat Virginis,
Maryland, and Ohio, and ot thnes iocsitons i Par neyioaimia bt refleched reciemaiion practioss s ecomimanded by
AR and the FRA. Ry s Yrefeahs Hart hane &6 no syriiTeant difensncs amomng B gqrowth rabes of Arsarican,
Chirmea, ard the three (sl of Americen Eacicrms: chesinubs when groen on previoesly surfsce mined stins wien
groum uging bhe FRA, Bauped on thege reputie, TAC Py potentislly btighl-reyiytont bodoros chesina should provide a
suliabis bevel of growth and performance in 2 mbexd-species archwood stand on thess surfoce mined ries. Chernut
= part of & rrhad-spacies harchwood farest should provide sdditionsl velua and mansgement opbions 1o ndownars:

& they ssplons differart post-mined and uses.
L T8 Camman Groumd IE: Pairiels Johansans Marywood Unfvrstty Land Remedirtion (EEERETON L)

Ny, Pemsla Pormors, Assocoale Prefessan, Monsood Lisiversily

NEPA's coal ey Includes thousends off unproductive, defisced acree. A sumounding communttes: prospar, these
sindonsd trach sarva a2 poignant remindars of the region’s rmining ietory. Marypwood Uriversily, sibarted stop
miuliipls Levals of underground chambere, hes cormrachsd srvdronm s Laritst Pairicis Johanson to dasign & fiva-acre
ramacRation plan

Iri iy 'y Crorithied, Jeb rubln devipienll werbie Fisirbuel, ridibho phistiegpt, st iy, ard brdls be Sobived & sedlie-thesogh By
i rinied, Frigh ey dveiret dcesiogricol roewil. Har' St poigat Dol bt aalogrical procasbes srd Bl sociel
Iviirbwy oF Mrywoodss sivrival rele Ir v -tk minlng ooty Wiy oo phishind, Hhe Tt will hebvrsiee &
vy o rublivarowy oF eoflitectid Shiwrrwirbee sl rsigeerniet arrd puartficortions, o Uandish siycpr frin ol

urei i weshier bk, st it for Trdigneio speind, drid nincchl & GO i ity niskeunol fior nicnisetion
il o,

T parogpsenionte it iy T He s iy T abiraric, Foiowr T scicirimimionis e chmillovet s oo trriaic ot Lo, dein] Fine, Trsen
ot in completion, Joheron mobicty sed fcoqueraiss commanTiy inpat. [ willalen discuss the artisls fubse
il 13 e e dewign along tha impslred Cacber Cresk comidor, and her et In o pessivaly-tresbed, pumped
minewsler fewbure. The sriisl’s sy schadule permitting, she will b saTishis to discuss her design and Peld
gumstiona during s ssesion. Mary's Gorden will becoma a comman ground for heating, hororing our hartegs, snd
Trmpiring » bhmble, nathetic, and mtwinehly deslgrad fulym




Bg- Camman Greund = Rardiation snd Erwieananantsl At (OREETON L

Dr. Lingkr Dugon Poriricige, Associole Progfesn; Monwoog! Limbersily

Probism-sobying st #s best i both 2 cresltve and sretyticel process. In the 10708, “srvironmental aritsly™ began to
makcs art in tha lendscaps, not rimply obout &, offering new visions of our elatonship with natu re snd halping

reatons damaged acosystems. Tha procest depands on tha artists’ uhatenttsl anguganent with the sclancss and
ol ot e i i

Dt Tk o by M imieed ettt T penind by 0wiccbder 3 rinaribeey OF Sanccsiiful dekfieyeelation offoets. Autfed Ml
£t ot ety btk T chirigerivigg e e Ravivod Fiadel, owad o i firstt b ciradaciion sgpen| s
airkiny ] Mainrbaves Falerrbiont's B peioiet Stwvrisdorol Ronel ristaiag bey plic b prvsiervel Hhes oyt “Cariery Ml - oo
el L iy ot S Livrn el ol vl vy parinHicairiaied s guipsbonTecel, vt peoal el Ermewhirbin. Jacica Brosioms
chvaal Wrvhaieric e, el plhura L weirber puarticartoe e, THs AMDEUT fety, undes D T, Alkey Soergs of Hha
Deyaiar tririet &f thae Trrbirbenr, nevivilae & cxmvb irifrasbnd b Tald i e el PR tovwrs off Vikkornhile, Firaally,
Pubrictin Jeoolerinioter'sc gpbiabail e ribier el T 1 o] ik siref Uowindin by Pt Tatworwdd ek v vl e e Sl bt Lot
Lt e cobiaierkc i P, ek cxs{Lin Senintont st cpinc-biniictis awtd Fusr oot eyt i rrmaltl-Fcoebved (iaws Lir iy
artinbjariitect with snginesr ing and ndeepe sxrperisncs). Thase artishs deslgm with et for lnrads neherel sed
mcial hisbories and the newds of prd Lsere

Common ground here ks byvolold scierrs and art togethes hane sromows polent!al to creste heslthy, viling
b tartn i e e noniwamen wpeckess sod nereclaiad fnd Herely 9 our society’'s comememn grosd, des(gresd
1o b mhavred with firbure prersrstion.

B85 The ielsh In Scrariom: Ethnic Tensions in Labor Reletions COEREIO0ON A)

Bomeeh Biori, Uiy of Sowrion (Masers Fecinioal

The City of Scraron gerdred the rickrgme: "Anthractie Coplinl of the World "™ For iz role in fpeting America’s Incartrial
Re=vodutin through the expert of anthrecite “ beck dlamomnds”™ As the reglen progressed from quist fammlard b a
booming Indusirial cerder 1n the mid-2%00w, 1 alwe inheritd the seemingty uvewridebls clashes o a Uebor-fueied
mociety, the struggies bebween the bosees and the boseed. Yet e Tull wiony cannot be tedd without. msemiring Hhe
worken themeetver: the wiores of the immigrent oeupe B came o Amerios i bulld 5 new B, In Scramten inthe
1870e, n=arly hall" the population wes foreign bom. The worldece was domingied by the Jish, Germans, British, omd
Trielsh, A&t one Hme. the ‘Welsh community |0 Seramion weethe grestest concentraon of nelsh people outside of

Tl e T sl el e Tl sl LaFonll sl s el s— el s————— e sk o el s ol o e . sl . sl el o
THELEF. 1P -9AN T WA U AN SR LN A R ] BT PO O BT TH kel WA G TR B0 L D M L T

eariier ind with ready sxperience minfng coal, the Welsh heid ivigher poritions in the coal mines and o sty shove
e Larger popListion of Irish. Tensions between the Welsh and Iish vere imevitoble. The 1571 “whish Sirle™ in
Scramion wers predicebed on 8 common gosl: righer weages for sl wio worked (n enthractts mmining. However, the
insisience of the Walsh to conlinue the rirke prompied an siesdy-opomeessd Irish populsbion to viee the sirlicesr e
‘welsh-Irish sirupgis rether than e bor-cepital siruggis. Tha long sria desiroved orpanbed isbar snd aifeched
wthinic relrliorishipa for perereticne. ‘wWelsh sxpariencs in coal mining owve the [ndustry Hw nesded boost to fum
o b regionel cesh cove. Thatr strong netionel Hes cresied & cohesive commuity wiling to stend together, for
better ar woree. The duretion of the 1871 s & textament 1o Welsh nebicnatism, snd sleo w caubionry iele of
fsoletiontem.
Fr Carbon Accourrting o Mising Wasty-to-Enerny Faclites (SR M)
Shinnirr Porko, Denadeyieseind Peririses
Mahurally ococurring mining wachs combustion posst mut phe thrasts to the gicba | snviromment becaisos ¥ emits
g hDUCd (ricai—-arbon dioakds (T, and mesthans (CH e wal | 2 marcury (Hg), carbon monmdds (£33, and
other fo: substancas. Although thess amiocions ars necogrizsd by the Interpovernmartial Parel on Cimabe Shangs
and other thay are not accourtied for i nationad or stabe soriesions vsle. This oversight has pobaritally
Eange imiplfeations dus to the magriuds of thess eniscfone. Ascou niing for theds seviasiors has four main
mphicrtiones: (1) Ackhiive & Haons triss Snd oo phete rssssunsmant off cument ard fubus GHG emise o )

e curvaet and fuune neduetie: 11 rviEior:: R (g s th nsmdadtatian of ml ming wakhs plle
[FH) Eriarbint Tranaweintc For Hhee Sl ool bl o of e st srvitarkoes o g suthi-ts sy St sk
Fe] Craeirbig acdgevificaant ririe Lt Satwarcar, Y rough aenbaamon offisits, fie snctly adocitesd ffnee olbe nclanation. &
it oF rasvatn gy il rig satesher friow s Dnrackecs per o ey g aliendiovmed ol v b U by ol o this
vkl ol Fumtl bt i i ittty Fibed oy, Tkt e Uk ol ey ettt o TGy oo ot sty e iy
ared kg coarintt & Futurs St &F reriring weushe prilies 2] e s g devibonTons. Wi e nnldas
ik i o o] g ] iricchachind i Hhee ewririecior) sexasuntirg For il fg ey i, ke
T el X2 ralvioirTows Liruweloh st (oo i 112 oo rigirt bl -l Fined porwer plahic

aiL Ranadistien of Arid Mina Dreinage: Parformancs of Bteel Sl Losel Bads [SmD0NTN X}

oty Fiefier s Sl Goelz, Deprriroent of Civil Englngering, Givip Uy

Ackd mine drafnape (AMD) #5 2 widespresd problam in southesstern Chia's cosl country, resulidng in clscolomd ceske
with Impeirad [n ordar o reiss s pH in tha creske o levels thurt will support sousiic W, ta Oivio
Dapartmart of Nebural Resources, Division off Mineral Resources, (ODNR-DMRM), hes uncartalon  largs ccals
ot |kl BT atiedd tla biach bacs (S5 Ba] thmasghoul ts ningion. Shis shiy 3 & wisirts product from tha chiel
Tnudusciry wivich hem (nrge qresiites of celchim and magrssium oddes trapped |0 8 plessy smorphous ook, When in
rorrinct with worber; the codiey cigpobee o bhe warder, progucing High s labinily concentrationg snd redying the pH in
the wcid mine drainage affscted cresia. These Bady e the potential o be righty effective, however, S5LE desion
hma put to b optirrized end Kia parformance deis edets.

Tieabs-of tha ODNR-DMAM 33184 in the Recroon Cresk snd Mondey Cresk wabershads ware maomitored cusrterty for
nymr. Chermical snd Mypdraubic snslyses wem for sach sttm, and results wars compred o pest st deis.
Racutin show that 530L5s can be-an sfleciive tresbmart for AM D-aflecisd watarwrys over long tme pertods (=4 yra), T
Infiuat fiow retes am propary confrolied. After start-up pariods, alialinty lbedings wem direclly comelried to
Infiuat flow retes, but only ot 2225, of darign targetx.  Howsresyr, Influat flow retes wirs 130 only frachions of the
damrign targex (0.6 5691 Furthermors, ssch SSLE had fin own intrinsic concantrebion gradient which wes nearty
cortant for varying resikiencs imes. Saversl potenttal fellurs machamisma heve besn dariified snd vssbigated
Including camantation of Hhe slag snd calctha pracipiistion dogging tha undendrrine.

ag. A Larviscans Appraieh to Abamdiorned Minse Exfaly Renaditiaen (EEEETON 1)
Chrliniogsher Ropy, A0, g Slicole Wipingoar], M hevords Siole CRice

The Stets of Mewmds s men abandoned mine end sties = on sstimeied 300,000 - than ony other westem sinbe—a
raflaciion off i complac geology and tha fiect that most Land tham i publicly owned. Recent inclderts: mnd
governimart audits harve Incrasced pracsund 1o cloes haeards: parmanently in the imberest of public safety. Incresssd
PurcHineT Rl criibie Mo OR-portL it for kocal amplogmrat. Ooiap Beartieeg thils work Sk thel Rl 1o Pk
aminiese Tt varfll [ Hie Mol aerbed exlbuarinl mimieseancoimc, IMirivagy eshirrtun it sl iy poerovliier Hrok aitumt. o Bt copsirt s i
perepy, Becouse of the poope off the problem of picol, safiely and the weriouy iniereyly fnmbed, £ 9 necemery i
atidress the e on a lnndsca pe-level 3cale rather than stte by stte. This sesrion vl discuss variow methods of
meaalution of theee confticing intersets and will alaborsls on the wids varisty of parineraivips thet help tha Burseu of
Land Marapamant {BLM) reclrim sftes. Projacts and partnersitips mnos from the very compleo: with all the ribendant
buraatseralie conbracting and finane g to th wary Tnfomml, with anly o chaned goal to guTde the agenches and

ot ipotrrb ] [Hib e vt b wteic, Thasl [oacoll oo wvmerrities i Bl vl eyt teee FaiiorThy Trmetabised dund
Irverplen] in {he twle o Tmproving they sefely srd erairoremerisd ety oF Hhe pulstic lercie thak marmmand them s
upGn witich thelr business fs conducted.

7O An Overview of Fermaybearin’s Mine Subsidence Inseraaca (ME1) Pregram Including u Cesa Shaly off
Extandsd Covarapa for Losssa Basubiing Trom Mine Pool Discharges (BESATON R)

Lowrericat ¥ Mot arind Edfwared T Modyedd PE, Piviripiver i Duper el of Erivicaeisriaviiod Pricction

Aboreigned yrdergroy nd coul mining sfiecty more than e millien screy in Penmgpbanin, much of | locarted in
popuisbed sress. Paramourt emong the haeards that cen smanete from sbendened undergrounsd mines are the
colbapss of mina voids and the resutting dafbrmation of tha aerth’s surfisce, “rmine subsidence,™ and demage that can
rusult from the pudden dischasgs off sn undesground rrine weher pool oo the sarth's surfsce, “blowout " Thess
hazards: can catss sigrrifeant damags and financlal beces to nesl proparty, both improvied ard unimprosed.

Corall Lokl rfTomt bl Dbty Hhwe Fibtien L O Teae of Srbiesd Blrgg send 1l Pevmsiphnibl Depstirbvemit of B iiiseyewahel
Proinctinn's Bureuy of Aberiores] Mine Reciemetion, Mine Sefety, District MinTng Operatiors and kining and
Reclamuation, together with efforts from the privae sector, such owthe priarie insurance industry, all help i umsure
thrrt iosene mre mirimized and thet resources are svallsbis o compenrssts for most finencial lcrsea. Aa w result of
thesa collacitva afforts, tha owners of structures 'n PFarmsybvanta sfectsd by mina subsidenca and blowouts sre
msteally abla to insure one another againet most financil locsss to thair sruchrss,

Thle ol B B Fon o B o B B iala Saad o n B s 2 BT an s ] AT ol ol Mhas —n nd B ol ala
| M TN LN PP LR | N T AN B LT T L P T L A TWET GA I DT B ML MR T Pl S B §TH L

o ol 2 relkab e pource of kow-cot coneeragr 1o sl thoe ot rigic. B {thon smp hastapg the Tmportance of oo peretion,
collaborytion and commurmication bebween the various agencles and privade insurance indusiry for the M3I Program
to successiully mccomplish %5 mmissicn. A damonstretion of MEC's ontine ryetema, wivkch dethver snd renew coverse
with slactromic pramium paymants (scom mans’} snd which include underground mine maps that allow sppbcants to
dhabarml s thalr need for covaraga, Laads Tnto & caxe shudy of the importance and success of covarsga that has: bean
schiviciind potrithl o iiginetition v Rkind Elusiin] By Bltwauls. I etwwchuotic:, Hrough colls o ded o nding
efforte, M5 onverage continues 1o svobs §nd become more sccrscihis and sffordshls.




. Gevermreent Firos] Cormiruction Centreche How Permwybanis Brpberserie e AML Ealencsrsent
Fule (BERETION €

Jor Soxcomen, Cealogdc Spacioist, Pannyyiverde Departmnant of Evdrommanial Prokection

Pt raiyrieea ril Wik Db O Tl Tirt stabis o Sviplsvmnt Hhie AML EAhanoanmirl Fuls wivicr nvised 30 CFF parts 707
and B 1o nliow govermment Fnsnced constnection with (e thesn B9 gevemment funding. Pennybar s v
grentexd primey of fin reclemation program in July of 1052 ynd mde reclemation plen emendmenty o engege in
Sovarnmart Aranced Constructon Cortrechs (GRCCs) in 1007, witich ware accepted by O3M in March of 1500,
GFCCs Irvobvs cooparation bebwssn both sctiva mil ring and sbendanad rrine land programs within Pan

This papar scamiras tha procscs witich the Pennsybean’s Dapartnant of Environ mantal Probesction (P DEF) has
dimnslopad 1o | mplemant that rubs. Applying fora GFCC bigins by combactng the Dicirict Mirmng Cifies [DMOA
rimrwiitolos fesr til ririort (rxmarrhy’h ikt pacgied b omcoirbied. Tl DIMEY aochTinhic i ppal it Tin Firdeshil gy thalr
appiicetion Aberaoresd mine lende wia™ o the prolect mesis THie IV etiplbity el 2 contrect s Soned. Conl
removal s permitied with a GRCC contrect but must be incidental and meet the concitions of the reclametion
contract. A GRCC ta not  miming permrit and reclemarton fa the primery poal of the progrem. Perfermance bonds s
poatad by the oparstion and rmust ba forletbed ' the cormbrect i broken. Sinoe s Incaption Pennsyivamas GROC
program has provided for the reciametion of over 1500 scnet with 2 cost savings of over iy milion. Tivis acuals
158, by Scvsioigd, o Al v vobtion preodinchi cen phishin] Balbwiint 10008 avd 2000, All oF i projacs Fann -t
plarw in the bitumincus region in the westem part of Peereybania, Chver the yea e thess progjechs hewe increassd and
will continue {p provide gpporiynities fior mrine operaion to provice an ecomemic eciemetion siemiie.

= Evalusting § Subsidence Arsa With "Teo Mk Deta™ (HESETON ¥)
Eohwart Scidf PG ond Dovid siynear: PE, L Robart Kimball £ Amacikaies, Tne

Ther Dy of Pitchony, Licairey Crmatby P, Fuss B pllagued by Bl ool e of wolibs nis [Higy e puss o sngmomesd
mining mctivities. The Permsyrbvenla Deprtment of Ermviron mental, Probection (PADEP) Buresy of Abartconeyd Ming
Reclamation (BAMAY, op well 5o the 5. Departmertt off the InterionOMce off Surfiece Miming, Reclametion and
Enforcamant {03MAE), imvesticrind theas sreaa pariodically vincs the brim 10700 Mo recarily, PADEP inttirted 2
projact to furthar Irvestigrts the ceuss and potsmiial solutions of this subsidencs resuling in Ha deritficaiton of 24
poteniTal irigh risl Frine cubsldencs smes throughout the city.  OF thats ancet, Arse 1C O ML Sirest an), Locahed
velthir the cowrival pontioest of Hwl Gy, wil S o furthee seplacalfon. In 2008, BAMIT oo rivaschid L Faobeit
Wﬁ“h&lﬂﬁﬂhhﬂ“hiﬂﬂﬂmmﬂimﬂnﬂ
Ghven the tremendaus emount of deta svafisble from mumemdas past ghudies, LA, Kmbsll geologisty prepared an
movathe sppreach be creabe & uncional, mulbd-levered, Hree-di merrrional madel of e vhudy sres, uringa

com binartion of 1 relrtonsl detabase of exivting boring informetfon end geegrapivic Informetion matem (GIS5)
soitware. A il of 235 Historfc borfing loge were reviewed and emiered e the dolnbese.  Uitxing the ArcGlD 0=
A byt exterrsion, o three-dimensfonel represenbstion of the stte sirsbigrs ply ard obeervations within each coalvein
o praduced. The shudy sres model was used to sxaluste 5 number of rite properties snd wubmrfsce condidom
inciuding: peologic cross-rections ard ferce diegrams: Hrwe-dimenaional epreseniation of te borings;
sirrtiprapty in relelcn to exdrbng i maps, mine wolds and Aushed srees; and, fimely, sepech {varistion in
thicknae comizur of siretigraphic leyen o irdersst. Lt xding the Funclions L thres-dimensiormsl moded, LR, Kimball
wia mbie to ddentify “high risk™ srees within the hudy i and svsiuss possible emedieg i future subsidenca

i “Bit-f-Dene with the Dirt You Bot™ Lendelide Remedistion CEEEFION 10

7. Michne! "MBw" Shopalr: %, PE, P15, Undterd Sintey Departred of Falerior, Dfffon of Surfoce Minng Peckornaion ond

The gyttt i & Prowsir—Peint Sanirviine &F b nesit AML Lirtiididee srirgrirey 10 sdshom Kenhuciny, Thiss progeest

& ricoriararhin Hhee el &F * Bl s Esmiet™ Junit wl Uiy Hhee vl foss serllin, gpawngried, wontll ] i Fies gy wralios el honF
reinforcement. matting which are integraisd [rio in a sieble meirks to crets 2 grevily wall. Thess bechanluss v
sl promites In higheey comstruchion for yesrs in sheep slops rrmadistion sd now hevs bean sdded o the tonl bree
or ahmling emargencias worked o by the beam ot O5M Federsl Racbsrslion Projeris Dhislon Ashiamd Office.

Thar Shutrverine Whollis Lo rchotichs 11 it B [encairbied i Hhee Conchir Hillhe S bl atan T Plaiilbe, K0, The hilkdda adjarstt in
e resiT ot vl 20 rrigiriiobed OF rioi-vak illin vt ik rvul gl v evgrirmetri i epol . Tk Ficst il B Toin] Endae 1o
Lo it oF Hhae bl i an et vy et ssdvoris il Hhes Eed tk thee aclbele rriootinril wemt resl berally
et The redsl ring sbructunes or gy wall wes corsbruched as an Inbegrated sysism prlmarily by slwckdng
googrid wrapped compacted e of nethe sofl 1" sy weiced wine fecing untis e with geogrid and turf
resinforcement. mat halpesd rmslcisin some resonshle sinochers| e sy,

Some off tha anginesring and construchion methodolopies |mplemarsd wens:

et e Tingy i il 2l v ity Hhee cotarvigioincdored U Froeet 1t iy s
Seqpuencing congtroction ta fmdt eesnation sme expomee
Tire At e 0 Ultimey AEnAA L Foac e Growi
Lirmiting dishwbad ara
riockpilsd matarial from renfill svents.

Protechng
Acdreecing dralnagd MasLas
R Bawiigrioet Milvee Bite Wolunka ry Ol i rtnoslTrs Dusthipt o' P KR Rinbadlitiony CEEESTON 5

Fobert Singer, PiAL; Jamer B. Cowart P.E ; Mark Levirg Ketth Bowers; Julie E. Ash, P.E.; Warren €. Rider; ond Moureen
O She-Stone, Ecoloqy ond Emvironmet, e

The remadiation of tha Burtington kine Sthe, an Insctive fuorspar mire locabed in the footiriis of Boulder County,
rriahr thee Towir of Jameeriown, Colorads, inecrporahed many Innovatiee technTouss and relied on geolcgic and
gricrbechrTeanl [, trcducing & Sesbioric: nfrietion vy, drilling, ard oensgrapie: iregTeg. Inrcnnrbhas
ceaiqn trestmenty exceederd baslc ciopre reguiremeniy, probecied comrey [ong-teom, preverted Rubure oollegee
ywiithin the mine workings, imiterbed notural form and function, and enbanced wikiifie habiet. Trestment were
maquired to mest multpls projact goels and sccommuodsta tha abundent consireirts end drellsnges at the mine sia.
Innasvarbions Included messures 1o sddress drainege 1esues it pfi and adtt clonres, dhannael dexign to Trribebs naburel
form and funciion, wirterfowl probection, and & specialized evagetation plan to rastons riparian Rabitat arnd snhance
P Bl el e il el ficw Frsbusl vl ciF Ltoigpie, TTiwslet ik roal e Tori oo ot Sriigiewe et vivele® e trant il
oty wike reemactindfom, which b slwrys aid ressed sl commymnee of orafte waber, bl not recewmrily o
reghore raturil form and funclien or hos 1o use the weaber fo mod rmrize bttt value for witdiTe. Bceeding minimum

mec uirements resutied 1nn remadisbed mine stewith mom nerburel end scolopioelly functione] sestema that eip
anften Hu hersh sechhelics of e old e ehe sd Sy wild s kit
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- Aridity Dacay of Above-Drainags Undergromnd Mines i Weat Virgin [EPEETON )

1. Skanrwys, Cviian of Plare arad Soll Sciencem, West Virginde Dinfvermlty; 5. Mook, Wirier Aoy et |4
Meionold

Ackdtty of waber from abardonsd rrinaa cecressas over Hma, and tha rets of decrasss can halp formulaks
ramdirbion approschas and traatment oetem designe. The objective of this study was o determing an overall scidity
dacay rets for sbove-draTnage underground miness n narthem wieet Virginia from a erge deds oet off mines that ware
ciosad =0 1o 7o pr sgo. Water suaitty debs ware obsbrined from 20 Upper Fresport snd 7 Pritxburgh coal sasm mines 0
1g58, 180, 2000, and 2006, and scidily decay curves wans cilcubsbid. The maan devay constant, k, for Uppar
Frgcrt ml et walsk 273 X 10" v, with & 555 o iceress irbievil of + 00052, s thae & valos for Pitsbugh
iy weaw ot gl ficartly different ot 4288 o 20" yr* & G.0TF. Aciiity from the TET mine, which wes clewed 12 yroge,
showed & k value of 1125 x 10" yr". This higher decay rete wes by dusto intiel flushing of scoumulried mslal sstts
cn mecton aurface in the mine, mpld dwanges in mine ndmology sfier closum, end trestment. Although sedh rite
showad 8 rpactic dacey i (varyTng from out] o 107 " 1o 131 X 167 y17), the decsy constamts of 2.7 x 167 y7" D43 X
"y ane ukarful fior wirtar quaitty rands and overall Tmprovensnts scmes & wide cpachrum of o bandormed
undergrourd mines. W found fircl-onder decay models improvs long-bem pradiction off acidily deciines from 2 bowe-
drairags mifnes coonpanid with Brear or pancart snnual decrass Modele. Thate pradfetions: can halp bo select worber
traatmant plares and svalushe oot for thess triatsents owar tive.

. Prewriiald Rederelopmeniy Spurs Job Crestion (EEST0M &)
Andrew C. Skrjp, SLIBCD

Crortion frebemtion of jolze, el esbele deverlopmt g fpciiel fon of et firend ng e Lorciopsssrm gunly, PA
Ty thee Toueen of the SL1BC0OA TRE Sererion Plan team, Sime 1045 the oo ey accompbished thee Foll i

357 dessiopmant projacis $6z7 million commuty rveskmat

25, ovory crawtad jobs 15 developed business parks

SLIBCOLIFE has n proven tract ecord of acouiring abandonad, mira scarmad Bands and redevslopng tham into
thriving sconpmric hubs, consistTng of a diveres Tndustrial mbe Banchmark profects include:

Mowrrt Plaxsart Corpormte Canter Jaczup Small Businass Cantar [158.C)

Tachnology Incubetor Facity Vallay View Business Park (WEF) Prase I &0
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Moust Plessent Corporete Cesber. & eciamatian project developing 23 acrs of slrndonsd mine Lands was homa to
Mpunt Plassart and Dismond Coal Breskars. Deapy'sirip mining sssociated with emthmecits cosl bt thiz sk s
Eligiied downtown parcal. Stte reclsmation work fncluded:
Structural d smatiton

Watinnds mmitgetion
Ramowal of breskar fou ndelions Undarground storage tanks removel
Unmritwhis soil matertals

B [E flerllemrm e hos renahed o ma et eliies RoFr Arcerbelim e m2F Baee b wfileaimms moodis neotdls merfhaeadled
Pl PR TSP & (N 6 B N el TN AAio BN Muile | [P U AN N | P o 1 P PN PRSP Tyl BAY § WU LN B ) RSN SWEANE VL P

nifasiuchrm

YVBFGEE Tx & three-phase redesslopmart project constebing of Bas sores. Thasa projechs sarve aa 2 cass shudy
showing how public/privaria partnarship can be usad o transdorm an breweniald sita into &

srwronmanially dagraded
prosparus, egionally compettive greerfield locriion. Mers than 410 milion was tveshed from fedaral, state and
privabe cources, cormmriing degraded, nine spollad Lnds Inko an economic comimunily rasource. Today, YWBPIEEC
& homa 1D cevan businecaes, pos, 000 Equans ek, amploying 1,054 with & capital Invssstment of §oa erililon.

Tachnedagy Incubator Faciiity wititin the JBBC & curramtly Tn tha planming phess. Detrils of the feciity includs:
45000 sequare faat TRC-48.7 millon prejast
Eusrinaas Tneubartion cpacs Lintts rangisg from sx0-50,000 S fert

77 Hhstory of tha Old Ferge Bershals and How the Chamical Propertias of the Outflow Can be Lised b Kefine
n Karneciniton Mathod for the Bris (SESTON M)}

memmﬂmmmmmmm

Our warrk irvolves the partrarsivip betwean Christopher Clllis off Soluticn Mining, Inc. and Romld Supbowsid of King's
Collsga bo shudy tha chamisiry off tha oulfiow from tha Old Forge Barshole. Tiia oulfiow, tha Largest singls source of
mcid rrine drairegs (AN D7 (0 tha Chasapssla becin, 1 2 remmrt of cosl mimng in the Northem Amthrecis reglon
mnd = typical of scid mina dreirege from other sties, with e sssociried demacs ity arviron ma . Tha cheniriry
W baringy shudiedd to develop & mathod to remediats the corrbirual snvironmantsl demage caimed by Hhe pubflow e
wary thart will produce not only ervironmantal banalittx bt commarcal ones aa wall. Solrbon Mining, Inc. & currantly
davelop!ng plana for 5 tresimet facity witich will producs chean i, rminemls, and peothammal snangy whils

4 mujor source-of snd ronmaTial contamiraion. Tha preseiriion will Induds s brief revies
of the history of the stte, cormen t snd fubure develonmant of the borshols snd sdiscert rrine s, s well s the
resuls of recart abomtory sspariments that show the amount of fon in the outfiow, %3 spaciation into fron (1) and
o {TII), and tha oulfiow's during t aimant. The discusrion of the sboratory date will
ncluds how tha chammical propertiss off tha oulfiow s advardsqeous o the proposed umerdirton methoed for Hw

st

o LRitring Pats Tachmshegy e Racis ratien of th Ute-U sy Tatings Bnpeundnients, Laks By, Eoloraia
N )

Tare Tl Emirerrneniod Prefection Soeciobs. Colomde Divivion g Rvciamotion, Minkrer ond Safely; David Lo,
Ganlogist/AML Specialin’, Buner: of Lond Manogernemt

Tha Lite-LLay Mining comple:, iocated appred rostaly T miles west of Lale Oy, Colorada, $5 s Trasc e gold, ai b,
v irve vl rrivwgpfrinl g o plrirkicr thaat opavirbad froen Hvl 1880 o] thee 1570%, ard apsos s eal by rrbes Ha L
1990 Tha mining camplm by comprised of sesers | nmis of welergrouns] miToe workings, w fctetion mil, snd an
abandened towm vite. During operation, miled takings were pumped upsiream from the mine/mill vite in & slufee box
und depoxited into five triings impoundma s, witch cover approdmely ix scres on public lends mansged by the
Buresu of Lard Marogement (LM Prior to neciamaiion, windblowm tetings from tha tmpoundma s wem sspozing
tha public to potsritally harmifil dust and the tritings from th Uowsrk porsd wens wo ring o Hanson Cresl, snd
potiriial ly corrtaminating groundeoher. An sstimated gano cuble yards fud™) of fire graired trfings waans koeshed i
v Sy rreierirrhi kil £z Haivairs Crimelc At dee Toiowionl Jf 0ot i oot riviree s rirk] B weimicbie Frowts Handei ot BLM
witey incwied siong Hermon Creek had previougly been hpled 1o bhe gz, and were icorporaded iedo by project.

Feclamation of the spprod metety 13,000 yd? of mine 2nd mill wests mstecis ks we com pleted using pexis
mehrotogy. Al wasls mririely vare srsernd end soerabed on-xite, end the fire-preined weste materiels wes
mibod with cemant to form the pere. The eposiiony wes conirucked wring & vered desion, with pests forming
basa and cap, and coarse weshes placed 25 n rmiddls bever witirin the sndosing pesie. Following rpestiony
compisbion, tha sits waa gradad, chennels wars conarucied, and i sores wers vageistad. Al matstals o
compiste the ecimaticn including topeoil, fip-rap. snd, snd grmsel were BEavaad and procsesed on-ske

Thia projact sarves &3 2 demarstration projact for fubure use of paste technology, and was complriad &5 » parinersitip
betwean the DRMS and tha BLM

T OrE-Besd Hycdmogeologic Pl Modellng of Growsdhweler Flow Through Deagp Mines CREREION
Gergerin F. Tomer o] iy 1, Sneviciers, Pern Siee Dediody

Chiseiiargpin fresirt dakirsccrmn] v ek st i arigriiTioiend wirer tuesiily Hhirirt Hnmsgeut Hhe cxesl -paroslueing
nigTorsl of thee Liridhind Shabes. For prketicel nnkitrss rebiried o B nrresadion oF i o, H oy b sk e o
coxrrirol, Bt or even neloceds the pofnt of discherge for much minse. Furthermone, mine pools oo n poterislly be used
o supply walber o Industry or ae s geothermal bt smror or aink. [Fdischesge fora particulsr mine i io ba

exxrinl e, rresrsged or modified, then H i Tmparative in develop Hha capehl Hy i makor questHiabie predictions of
twe resrpomspe o Hhee el ol ic: syt o chengee. Numarics| nyinpmiogic muists ne potentisl to be power |
prtictive tonly for mach systems Gheen thet. much daie il to developing hysmgenlogi: mocels e el lble in
mape o obher groc reTerercd formords, cevelopTng such mocely within g GES-bweed fre messcrk hes sohosringes For
brth moci parn et eringtion wel arcbyels of yimuktion readie

W devsioper 20 e 30 hydneniogis fow rmocieste weing the rowfiow snd r3,pafloer modules o the GRASS GIS
wysbem Mor pband ored deep mineg incwbed ey DyBole, PR, One o the rriney wey acoeesed by o wertical ming shelt
]yl s 1408 gl rvin dichemging frem the shalt, and the ciibery were deilt mines, Hydmges logTc rmdele
wie gy et ired] Tn G IS vyl commen iy wenl inble topographic sl qrossshweler resou o dele Tor the e, The
20 mocely uiitiz o river module o vimulated =xchenge of weber bebeesn the mine ol overtying reck, white the 30
madela use 8 30 rawter grid to represet the overying sgutier. Modsl resutte indicate very shallow drautic gredients
wititin the rrines. PredfcHors off exchange of wober bebeeen the mines ard overtying meck are found te be dependent.
on the Fimpiify’ng owsumplione inherent in the 21 and 30 mocels.

Bo. Horizanisl Direclisnsl Drilling ta Conlrol FHse Peol Discharges in Parnaytverie (SESETON H}
Corod M. iroan, P.E. ond Gaowpe oL Stainey, PE, Pernivarin Dapariraent off Emvinanmariod PraiecHon

Absrwicred usierground milne pooks sl assocished dischenges in Pennrpbmnia frequer iy preses t subsdwnt el
challengey in mitigeting ervfrormerbsl domege ond aleviotng heotth ord ayiety impects to regidenty ord public
infrexiructure. Impained privete drinki ng warker sup pliss and mine biow-outy are s constent. conoem fnmeny e
Harteomisd direchional drilbfng hes been used odenshesly In undarground mrining sppications for coal bad oploration
and degustfication, oid works detinastion, and savier remcval from ovartying and sdiacart mines. Recantly, the
Panncytvanis Dapartrant of Environ mantal Protecton’s, Bunss of Abandonsd Fine Bacismarison uH ed S ssctional
il o ievbaiercol Fliseciond walel ok v, msliacirks livesHoargpiek i et walewl peed. Py i e e roucd ik 15
ey o ivirmbrechure.

Directicral driling mey offer soma distinct acvantege over overiand ienching or piiring 1o elocete 8 deso mine
discherpe. Diractionsl drilting sliows for gresier Resdbility in ssscting the point to eccess tha nmime warkings, Tn
routing Hhw ficw to Hhe tresbmant or discharos incation, and in controlling tha fimel nrine pool slevetion. Becsuss
hortzaral directiorel drilling 1a s trenchisss technology, there i & ringls steging s which mirdmises: proparty
disturbences, utiky snd infrestruchune conftfcts, end problams sssoctried with dificutt terrein. Tivl pressnisbion will
focus on Penneybaaria harteomial direchional drilbfng case shudies. Tha Kelp snd Melcroft Mina Pool Desartering and
Treatmat Projects frvobd two sbandoned underground mina stes thet odriirdted sigrmiffommt waber qualiy and
public haatth snd sriety problama. Remediation afforits st both stes reliad on fn-seam directormsl drilling to feckieta
cartirol off tha rmine pools snd collection af the mrine dischamges for passive tresiman . Tha Ciora 6 mina dminege
corvhrol project ivotved an inundebed sbendoned undarground milne comple with dischames thrt fmpactsd public
rowdwarys, & trout nursery walber supply, and privarte drinking wells. Ramadiztion alforix fnvobred 'n-saam and in rodk

BL  RacantCosl Firss In Morthesstarn Pemnsybwria (RESRTON [)
Darthel # Vice, Perm Stole Hazieion: Horokd Aurond, 3, Pern Siabe Scieptic; Metse A. Nobier

There hpwe been vl recent. e flrea [ncthe et mcie ool Pelde of Ngrthessben Perrrprbvanio, These ik
Fren reepr Cityphuaet, Mildned, Pedo Atto ond Shemoidn, The resprnge to reeet mine Firsy, undfle: ot fireg, puch e
Ceniratie, heg been repid ond deciyive, In port, thi i becepee of the negelive semple of Centrplla, wiich
demnpmyiryies the cangers of an unoenimlied mine fire,




mmmhmhuﬁmmumﬁ-mmm According to Hhir 1500 book Tha
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socilly. Thase fima are costly 1o fight and tha public oftan (acka the nowiadgs to undersiand or intarpret what is
gl g o which mskes tha rburtion worse. Groups with stbemettvs thaories ragarding tha risks posad by the
disastar, and §pproprists responses factions i the community, and can sfiect the way govsmimet eponds.

Minefires In Northasctam Penneybmnia am ora of tha problams resulbing from the beckof land reclamstion. whith
mary of the rmine compamies na longer tham s na one to police tha coal land. My ol the olrbed snd
unmcimimed opan rrine pfts e iviting pleces to dump qurbege, and fires in tha garbags igmita undsrground

of coal. What i not inevitable i how tha commurity meponds totha Prse. UndarsiandTng thasa coal fires
and how the commisTity maponds 1o tham muprins & brosd, interdisci plinary viss of the fires and tha commurites

they Impact.
| - B IEals biihrvaend & rad Papiiarion o Virginka's b oo NH e Lansd Besintary Seatar (OE0ETON H)
o L, Wit AMT Mioppsing Specictist, Virgdnke Deprariment of Mines, Minerolr & Enemyy

This presaniztion documanrts tha exisbiishment snd spanaton of Wirgimia's 2 bandoned mine end (AML) imariony
mystam. DMME uses an integrated spprosch thet incorporess historical, tabular, and GPS Mald data o s

Gaographic riormation Sysbem (GTSL

In 3005 DMME crasbad a data modal that utTizes Spaiial Dists bess Engins to houss tabular and cpatisl dats. This
diata maded aliows for depa rinent wids acsece to AL drts as £ i updabed el 1 s will 2i conimol lad edtiing
and dats inpurt to ancure chanda rdtzadion and dats quabty.

Tha GIS covtaine bysars for AML faatura data that 4 popailrted with informartion sueh 22 featuns By, comivenbs,
priorty kaval, data eollsetfon merthod, nclametion Hesthod, Uvique ToenttTier, and festura photographi. Boundary
s iyt iy probiliet anil, phiwdvgy untte, aesd progeet st 2r laa part of the GTS. T poojac s bine 1t
Brimied ettt bl AML ks Hhast ccan b utd b run spatial reports that o g w of shewTng project attrarbes sl
e iy vy o1 Hotl ity exiwchis. Tt il eves foe' o rresid] o el @l ol Dol oy rvasigslis it St wishosdic,

Progerst chtnou ey, s diticrl pehograni el el e g deatdan Tnksomadics B sl Holeie] 1t Bl prodact i
iy by it bl el 1 Troenartbert ow AML proiich vebrhe rcibidnTrgg d gl ey,

Pkl caishin it cviincioed o Tl Mornd GFS deevicis uiig ArcPAD rrotika GIS softwere. Dbl ool b
siricriliresd] with S noyadcrw rim chaokonl for Tkl dhishin v inticr, Tha uoosr crwseion ot & b periry s of S
AL bbbty 5800 e ein elirb b e FALL Hey chvimsi tha vty worsiies) bt B juattsbarosny o be
cumifty chacksd and moociiad to the el vemfon of the: debebee.

Virginia's AML irveriory sysbem i s mulifacete ] GTS bt sliows users to perform sdmncsd mapping, sslysls, and
troaricing of AML fesiy rn In Hhe e iFie{is: of the Commarmsstih.

. Susinired Trewtment of AMD Corrislsing Al and Fe3t with Limestane Agoresste (RERTION 1)
Fril ol Geosclarnticl, Hadin Envirorrmeninl

Linnscions aggragats i 2 pnefarted alicaine rasgant for tha traximant off acid mTne: draTrage [AMD) bacauss of t low
e, Thi rréw-Holcrireidual riairtune, innd This resbursl sslubiily Bridb, T o e AMD bricetriwanl Fuis baet Hiritin] Baihais
the rectivity of the Imeyione ia commonly compronmised by the seoum ulation of metal molide. Limegione spgregote
= particy ity prone bo fouling by AMD contalming dlesobred Al and Fe*. This paper describes our eperimen s into
the usa of imexions srpregete to pessively teet nrine wirter with 3.0 pH, 226 maL scidity, 27 m/L AL S mg/L Fa,
andas mgl Mo Tha AMD was Irtroduced Tnia two 2o CY roll-off comtriners comtrining Z2 tors of Bmastona
aggegate and wprippad with AgriDrain Smart Droinage sacheme. Tha brsstora agoregrts was 0.5 - 10 inch

el with g7 D0, conbint. T shcia-bre-ridee urvits were optvisbed 0 paralial. Flows st sl ¢ rskag
frocpemcy vary experimenplly mociifiedl. Semplen of the efflent from the urite e oo lleciecd wod snesbyzed for pH,
alatinkty, ackifty, tolsl snd dssobed metal concentrations. The Imevione bede were able bo produce sn alialine
discharos with kow metel concamiretior. The bast short-tsrm parformanca wes obbrined when the bad wes fully
Tioodad and mched 25w vartical flow eachor. Hossrvar, Hha affiusrt from this configuetion becama scidic within 30
dayn of cortinuous oparation. Dnsirming Hhe bed every -7 deps alimiraked tha slon-term pasformancs dechine. Tha
optimel coriguration oceiarad whan the spchinn opsrahid & fully flooded wertieal flow sechenm and Wi drined
el dneiry 7 i Do i, weiskch bk neashoed AMID For 30 rmmtFon, Han eywerabind fier Hls riwode fior thee Gt 18
marihe and produced an aeenpge effuent with pH 5.9, -50 mg/L acicity, 08 mgf1 Fe, 208 mg/L AL ancl 2.8 mgA Mn,
The peper vl describe the eeerimerrts and dscus their imporiance for AMD tresiment

TECHNICAL TOURS

Welcome to the 2010 Technical Towrs of the Anthracite Regionl We have prepared a
glimpse into the rich Matory of Anthractte mining in Pennaytvania Join us for one of
these fascinating tours. A boomd lunch will e provided with each tour.

Centratia — You will vigit the town of Cenviratla, wiich has been on fire fior over fifty
yoars., Next, you will enter the Plonesr Tunnel to experience an Anthractte drift ming,
then taur completed AML reclamation sttes and an active Anthraciie coal operation. The
our concludes with a visit to the oldest Brewery in the nation, Yuengting Breswery.

Hazleton - You will visit the village of Eckley, a company-owned mining town that
provided everything for the miners and their families. The tour continues with ste visits
to complated AML reclamation sties including the 1997 OSM national award winning
mclamation site. This tour includes a vistt tn an active Arthractte surface mining stte in
the Mammoth Vein

Langford — You will tour the warkings of the Lansford Na. 9 underground mine and
eamine artifacts from Pennsybvania®s rich mining history in their mussum. This owr
includes visiis bo several reclaimed AML sites and an acid mine drainage treatment
gystem and concludes with a vieit to the oldest brewery in the natfon, Yuengting
Brewery.

Steambown - All aboard] This train tour will take you past active and completed AML
reciamation sftes wille riding a vintage railead. You will learn the history of the early
Anthracite railroads in the Lackawanna and Lehigh Valleys and visit the Carbondale
Historfeal Soclety and Museum to leam about the Matoric gravity rallroad.

Huber Breaker — You will get an up-cloze look at the last remaining coal breaker of s
kind, the Huber Breaker and atbend an Informative presentation on the ragic Knox Mine
Diapgter which ended deep nining in the region. This tour includes vistts ta the 2005
OSM national award winner and other AML redamation sites.

Independent Power Producers — You will vistt several cogeneration plants to see how
fluidized bed technology 1s helping to reclaim abandoned mmine lands and fum

mountains of mine waste Into eleciricity at no cost to the payers.

Clotiing - Late September weather in north-central Pannsyhvanta s generally warm
chring the day and cool =t might. The high temperature s usually 0 the upper Gos to 80
degrees but can change quickly. Bring & jacket, dress In layers and wear comfortabie
clothes and walldng shoes or boots,
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