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October 22, 2008

RO, Box 519

Nitro, WV 25143
Tel: (304) 755-823H1
Fax; (304) 755-2636
www.ierradon.com

Mr. Chuck Bowman, Buyer
Department of Administration

Purchasing Division

2019 Washington Street, East
Charleston WV 25305-0130

Re:  Expression of Interest

Mt. Storm Mine 25A Design (DEP14369)

Dear Mr. Bowman:

PO. Box 1635
Lewiskurg, WV 24901
Tel: {304) 645-4636
Fax: (304) 645-7614

5310 Markel Road
Suite 102

Richmond, VA 23230
Tel: {804) 673-2560
Fax: (804) 673-2561

TERRADON is pleased to submit this Expression of Interest to provide professional engineering
services to the WV Department of Environmental Protection, Office of Abandoned Mine Lands
and Reclamation (WVDEP/AML) for the Mt. Storm Mine 25A design project in Grant County,

West Virginia.

TERRADON routinely provides the required services to WVDEP/AML throughout the state.
We have the technical, managerial and financial resources to provide these services at a cost
favorable to WVDEP/AML.

We look forward to an opportunity to interview for this project. Should you have any questions

regarding the submittal or TERRADON, please do not hesitate to contact me.

Sincerely,

~ Steven T. Engelhardt

Director of Marketing & Personnel



Evaluation
Criteria

A. WV Registered
Professional
Engineers

B. Experience of
the WVRPE

TERRADON offers avery professional and experienced staffto perform
thetasksrequired for this project. TERRADON, has beenresponsible
forall aspects ofthemany successfully completed environmental projects
including AML projects.

TERRADON has five West VirginiaRegistered Professional Civil
Engineerslocated in our Primary office at Rock Branch Industrial Parkin
Poca, West Virginia. Wealso have PhillipReed, PE, locatedinour
Lewisburg, West Virginiaoffice.

Total number of WV Registered Professional Engineers (Civil or Mining)
in the Primary Office located in Poca, West Virginia.

1. John James, PE Project Manager/Project Engineer
2. William (Bill) White, PE Project Manager/Project Engineer
3.Tim White, PE Project Manager/Project Engineer
4. Jim Nagey, PE Project Manager/Project Engineer
5. Bud McCallister, PE Project Manager/Project Engineer

Mr. Tim White, P.E., is TERRADON’s principal engineer. Hebrings
nearly 20 years of design experience to the projectand will serve as
Project Manager. He will be assisted by Senior Geotechnical engineer,
John James, P.E. who brings awealth of minereclamation experience.

TERRADON has extensive experience inboth wet and dry mine seals,
withor without bat gates. Ourrecent experience with Stonecoal creek
had over two dozenmine seals. Inaddition, wehave doneregrading on
numerousrefuse pilesand highwalls including Jenkin Jones, Micajah,
Linger, Camp Mahonegan, Cedar Creek, and Tuppers Creek and
Gerath Landslides. TERRADON also has experience designing road and
bridgeupgrades.



Evaluation
Criteria

Available WV-
AML Design
Teams

Project
Management
Plan

Quality Control/
Cost Control

TERRADON has the following personnel available to assign. All persons
listed have previous design experience.

Project Engineers CAD Designers Engineer Techs
John James, P.E. Kevin Garnes Bruce Frame
Tim White, PE. Ear] Oldham Larry Jeffery

Jim Nagy, P.E. Bill Gerencir Surveyors
William White, PE. Kevin Sarrett Robert Thaw, P.S.
Bud McCallister, P.E. Russ Lester Dave Brown, P.S

Tim White, P.E. - Project Manager/Project Engineer

Mr. White has 18 years of civil engineering design experience including
mine reclamation, site development, and highways. He will be respon-
sible for design and preparation of construction bid documents.

John James, P.E. - Project Engineer _
John James, PE, who brings 39 years experience in geotechnical engi-
neeringin West Virginia.

Jim Nagy, P.E. - Project Engineer
Mr. Nagy will be responsible peer review, evaluation, and help with
design of the project.

Bruce Frame - Senior Field Technician

Mr. Frame has over 40 years experience in constructon inspection and
materials testing. He will be responsible for field investigation, sampling,
measurement and other related services.

William Ratcliffe - Environmental Scientist

M. Ratcliffe will be responsible for wetland delineations, wetland design,
401/404 certifications, natural stream design, NPDES and NEPA
permits.

Mr. Tim White, P.E. will be responsible for all quality control and cost
control for the project.

TERRADON would appreciate your consideration to be short-listed so
that we may discuss our approach to this project with members of the
selection committee.



oM 30 2d£) spp ostaradng o3 wayy sayenb 1ey) nonEUsWNoop Supioddns apiacid 1snur SUnITy pUR IALD) URH OUI0 ST M.
9 HOMAOC AdVINTEd NI SYHANIDONH TYNOISSHAOWd JEIHLSIDEY AM O HHFGNNAN TVIOL 01

TANNOSYHAd TVIOL T8
SYFINM NOILVOLIIDHIS SISIDOTOMdAH — NHWSILIVEd —
SUFANIONG STUOS T SNVIHOISIH — AVMHDIH 'S¥ANDISHG T
SYAANIONT AYVEINYS T SISIDOTOAD SYOLOTASNT NOLLOOIISNOGD §
YHHILO T IVNOIDTW/NVEIN SYINNVIE — SYOLVINLLSH — SYAANIDNH TIAID ©§
SHAANIONT NOLLVIFOdSNVYL T SLSTHLIWIWNVEDOLOHd — SISTTVINAWNOWIANA T SYFANIONA TYOINAHD —
SYHANIONA DIEIVIL — SUFANIONT ONINTIN - SYAANIONT TVOTILDI TS — SAOLVEEIO AAVD 6
SYOAHANNS DT SYAANIONT TVOINVHOAW — SISINONODH — SLOFLIHDYY —
SYFANIONT TVENIDNNIS T SIDOHLIHDEY 4dvVOSanyT © SISIDOTIONH — AALLVELISININGY §

ANTEAIOSIA AH TAINNOSHHd "6

Jsuisuy edPurly ‘ J'd OMUAA L AYouniL,

STVAIDNIEd YHHLO - YIgWNAN GNOHJI T % 'H1LIL "HINVN B3

04D ‘Supny 1 BIAISAIA
JUIPISALJ “O8poID] A Sewoy
NI A0 SHHAIWHIN HO STVIDIHAO TVdIDNTEd 0 SHINVN 'S

suostad (1 ; 1e3vueiy Youelg ‘AemaBpry 11940y / 9£9b-S+9 (FOE) /106VT AA “SINGSIMGT 192135 UOSIIJJAr YLION ST
suosaad 7y / JUIPISAAJ ASpaanryy X Sewo ], / 1678-SSLPOS) / 6SIST AM “BI0J ALK HOSqodRP [Of
FOLIJO HOVE TANNOSYHd "ON /ADYVHD NI NOSYEd /ANOHITTAL /SSTIAAY ‘STFOTIA0 INTSTI L

ONX SHA

JHd AFAHISIDTE AM B0

QINTUA A -TULO{

duszomnmeg
uone1odio) Y [enpiarpuj

JIHSHEINMO HdAL S

6861
(IVIA) GIHSTIEVIST S

1628-SSL-(30E)
ANOHIFTAL ADIAF0 FNOH ¢

6STST AAA ‘B304 “aALI( U0SqOdB( T0F wonetodio) NOAVIIAL
HIAVN WIS J9INHO '€ SSHYAAV SSHNISNG 010 HINOH T FNVN IWAIT T
979L890-5S 8007 ‘Y Arenuep
NIEA (dvAA ‘HINOW ‘AVA) ALVA VIVA GONIRIHIXE

TATYNNOLLSHNO NOLLYIIATTYNO TYLINSALINOD INVITNSNCD
NOILDHLOE TV INHWNOEIANT 40 INHWEIVIHA VINIOWA L8HM




ON £0S0F X3 ‘uojduixay

QAL I 0L9C

sax X Swiddegy srnpswuvaSo)oy g R0y WIS 0joyJ

ON — 69SST AM SABI,

pE9 Xo0d Od

six X qey 1A ") ‘FuRs, WIY)-0kg

oN 09SST A Yodo(g 1OdS

peoY A3[IBA SABIL 0R6F

sax ¥ qe] spos ‘Suag SurowmSuy peLiy
FIOAHT HIIM dHI0M ALNTVIDHdS SSHAAV ANV JINVN

TTINY THIM o1 U0

10u 57 £dod J1 Yoes J0J  SIBULONSNG UCHEOYI[EN) [BIUSPHUO]) JUBINSUOD,, YORNY "QASN A6 O UHIVAIDILNY SHLVIODOSSY/SLNV.IINSNOD AT 3AISIN0 ‘T1




ON

661 PUE £661 ‘T66T I s30afoxd
MO EUWIL[III u&muuﬁmw Jojymuleqe qIAVY mﬂ_ﬁwmmwﬁ pue Mﬂmﬁwﬂmﬂ\rm STHLATY ¢ %mﬂo Jo 1 sem NOOVEYHAL “ﬂowﬁﬁﬁﬁ u

JUSUN)B(E PUE TONIEN[EAD avuyeap suyu proe papnpour s1foxd YR TINV/ITAAAM § :s109fo1d o requn pue vonduosa

SHA X
Z38rurel(] QWA PIOY W paousiadye way mok §] I
oN
*SIBAA G JSB] 9Y) I SUI[ISEM JO ST
Jo spaapuny pousisap osje sey NOAVHWAL ‘PIIPNISEOd pue pousdisop uaaq saey spoafoxd asorp Jo anoyq “Suyunw jo
}nsax & s wonepeidap Joymbe jo uonenjeas a1y popnpur spdford YR TINV/IAAAMN 6 Soofoig jo equny pue monduosay  SHA X
(‘Suyurg 3o Jnsal e sv nonepriFep IAyinbe Jo UCHEN[RAS UT Sef ULH] nok soustiadye Aue spufouy) ;uBIsep oumjIeiem ONSSUIOD Ul PAOUSLRdNS UL 0K ST q
‘papiacad Surddem o1y 31ps pioy pue sAsaxns oxpuod ojoyd apracad Apupgnoispy  ON X
spoaford Jo raqump pue uvonduosoy SEX
JBumddeiy mojno)) dojass(q pue AyderZojoyd rewsy umo sit eonpoid Wi InoA s30(] a
ON
*SONNEIPAY PUB AZO[0IPAY PIpndUI dAarY SIIA  )se] a1} J10¥ sydafoxd
[1e Ap1edu pue sdnneapAy pue A3ojoxpAy papnpui spaford YR TINV/dAUAAMN $T 1990014 Jo roquny pue uondioss  SgX X
£ $o1neipAy pue AS0[0IpAY Ul PaURIadyD WH] INOA §] 50
ON
‘sasodand snoLieA JoJ SISA[RUE S[I0S PIPN[OUI dARY S.I8IA § Ise] 2}
a0y spoafoxd fje Apreau pue ‘sisdjeue [1os suios papnpul s)0afoxd YR TINV/IAUAAMN Pz Sweloig Jo sequmy] pue uondiose  SHA X
{SISATRUY [10G W paoueriadxe wony ok sy o
ON —
AP TINV/dATAM Y05 s3foad gg :s1efoid Jo sequny pue uondirosag SHA X
(BuirasmBuy UONBWR[IYT SUTA/IONEIPIIINY SPUR] SUIA PSUOpUEQY UI pestertodxs winy ok sy v 71




*28ed jxou 1O penunuc))

X3 1007 “Hd S8V ‘6007 “Hd DN ‘0007 “A°d
TLA 0007 “A'd CVA ‘6661 A d CHO 9661 “H'd ‘AMLE6T “H'd SIRRUISUY JIAL) JO 3210 UBdLIBWY
(o138 ‘TRa X “0dA 1) NOLLVYLISIDEY SNOLLYZINVEEO TYNOISSTIOEd NI JHSYISNEN

Surawduy [ALD ‘861 “S°d
(voprezireroadg ‘yes x *s018a(y) NOLILVONAL

*udgsop [[em Supurelal uy padusrdxy sGunssw ropongsuoddad pue prgead
‘a1eTN}ISI 1500 § 19IUTU ‘FupLiM wopedynads ‘UoneSnsaaul ppYy ‘Gurpouidus ufisop ‘sisA[eue [In)ONIs 10§ dgisuodsa PuiSus JotHag
saniqIsuodsay Jo uoneurydyy Jeug

0 11
IONATHAIKE NOISHA HONANEIXT 4 ToouSug mawzwusbm we,m:mw
FNITIILY AL DLLSINOU 40 SYVEA NOISE( AILV I TY 40 SYVIA HONHIIEIXS NOISHA TV A0 SYVIA “H'd "WRTIITAA "AIYAN
HONIIAAXT 4O SHVEA (1enmoy 9[pPIA ‘181 158T) TINVN
AMELOT “T'd (Ho1dag AM YUBPISBAY Js8]) S100WSu HAL) JO L1910 WEILIDUIY
(o1mg “Teox ‘odA1) NOILIVEISIDTY SNOLLVZINVODYO TYNOISSHAOYI NI JIHSUFGWIN

Supreswiduy A1 ‘8961 “S'd
{uonwzyeicedg ‘1ee X ‘ceiBa(]) NOLLYINAL

*1502 pue mpayds afoad sunsse 0 JmawdSEUBLN 300N0$.1

0] J1qIsuOdsay *23RUINSS )SOD UOHINIISUCD PUE MITAL AIGEIONISU0D (suonedyIds pue sSUTMRIP HONINIISUC) ‘USISOP JO MATAT
19ad Huswadeuew 13foxd pue woneSTUIPE JRIWOD 0] d[qIsuodsay] “uoperodio) NOQVINAL 10) Seuey 1sfory [BI1UY3)055)
sepIIqIsuodsey Jo uoneuepdyi Jorg

L LT
Ja8eue f
JONEATIAIXA NOISA AONATYEIX L ) W «Wu.?ﬂ
ANFTHALY M OLLSTINOA A0 SHVAA NOISHA GELLYTAY TV 40 SAVAA "IONATIIAXT NOISTA TNV 40 SYVIX q'd “A\ UGOP ‘somrep
HONATIAIXT A0 SUYVHA (Tenm] STPPIA SILT 52) A LLLL % JINVN

{"syenuasse
0) daa3 nq Brep Sje]dwods gstung) NHISHA LOHIOUd TAY YOI TTAISNOJISTY STLVIDOSSY ANV STVAIONTE 40 INFNHAIVLS A40LSIH TYNOSHId €1




-aged 1xau wo panuuo))

VA ‘LO0T “A'd *AM ‘7661 “H'd ‘O ‘0661 “X'd
(smng ‘res X ‘ad4 1) NOLIVELSIOTY

SNOILLVZINVDYO TYNOISSHAOEd NI JIHSEHTWHIN

SuLRIMISWY AL ‘S861 “S'd
(uoneziyeroady ‘rea & 901831} NOLLYONAT

JUAUNI BT}

J3jeA puE SUNPPOUl UONLISIP I3EM ‘(0.0 JUIWIPIS PUE WOISOII ‘UIISop dIneapAy ‘sarpnis d130[0.1pAy 10¥ sjqisuodsax yoomSuryg 1afoay

senjigisuodsay Jo voneaeydxy Jotg

L 0
AONHIIAAXE NDISHG HONHIHdXHE [4
HANITYILY M DILSINOG 40 SdVEA NDISHA G3LVTHI TV 40 SUVHA HONAFIEJIXE NDISHA "HAV 40 SYvHA
HONHTIHIXH 40 SvVHA

xomBuy oflorgd “r3m3uy A1)
A Cr TRTHUdL SIS
{Tentay SIPPIN 18117 IS8 T) HINVN

VA ‘L007 “H'd VA 90071 "H'd X1 ‘€007 "T'd (X3
‘2007 "A'd “9V ‘T00Z "A'd ‘AM ‘6661 “H'd ‘HO ‘6661 "q'd
(a8 “eax ‘odA1) NOIIVIISIDTH

SINRUISUH [IAID) JO AJS100¢ UBdLIDUIY

SNOILVZINYDYO TYNOISSHAONE NI JTHSHHTNTIN

SurredmBuy (A1) ‘7661 “S°d
(uonezrferoadg ‘res ) ‘e2182()) NOLLYONAE

‘UJISOP PUE JUIASSISSE [PUUBYD WILIIIS [BINJEY “[O.1)UO0D JUIWIPIS PUR HOIs0Id “udisop sfneapAy ‘Surpe.as oy sjqrsuodsas ysuiSuy 1da{oag

sanqisuodsay] 3o uoneuepdyy youy

0 S
HONAMEdXT NDISIQ HDONATIHIXE <
HNITIHLY M DLLSHNOU 40 SYVHA NOISHA A IVIFY TAY 40 SAVIA HDONHTYHAXH NDISHA TNV 40 SAVHA
HONINIHIXE 40 SUVHA

Jaseuey 10aloag ‘raumsug A1)

"T'd L AYIowiL], ‘a3
(Tentu] SIPPIA “18IL] ISR WIAIVN

{"sTenuasse

o3 deay] ynq eiep apajdwod Ysrun.g) NOISHA LOAL0Ed TAY 04 HTHISNOISTY SHIVIDOSSY NV STVIIONNd 40 INFWALYLS AYOLSTH TYNOSYAd ‘€1




-oBed 1x0U €O psnULUO.)

HO ‘9007 “H'd ‘AM ‘9L61 “H'd
(s1838 “rea x ‘9dA1) NOTIVILSIONY

SNOLLVZINVDYUO TVNOISSZIOHd NI dIHSYAHNGIN

SurouSuy Areyues ‘7L61 “SIAl

Surrduisuy 1AL ‘6961 “S'd
(monpezIperoadg “¥ee X ‘seiSe() NOLLYVONGY

BIUISAIA 1S90 J00YySnoy)

$)9af01d 19JBAMI)SEM PUE )M JO JUIWISRURTI WODINIISTO0D pue ‘Gumruriad ‘Gurpunj ‘ugisap ‘Suruuefd ur 30WdLIadXd Jo sI8dA ()¢ UL X0

sanqsuodsayy 70 vonsuepdx Jeug

0t 0
HONEMHLXH NDISHA HONAMNHAIKE 0
ANITIHLY M DLLSHIWOO 40 S¥VEA NOISHA JHLVTEY TV JO SYVHA HONHTISdXH NDISHA TNV 40 SUVHA
AONANAJXT 40 SUYVHA

1uBuY AL
A« Pd, LANEH ANSHEDIN
(renuuy 2{pPIN 18I 158} FINVN

AM ‘7861 “A'd
(g ‘e X ‘odA1) NOLIVELSIONY

SNOILVZINVDHEO TVNOISSHI0Hd NI JIHSHHEWHN

ASofoudd , SULWSUY (1AL ‘bL6Y “S'd |
(monezijeroadg ‘rea x ‘e2180(1) NOILLVONAH

*SUI)SAS HORNGLIISIP PUE JUSMIEAT) J9)eA Jo U3Isap ox) ur soziedads oy

samIqIsuodsay] Jo uonenejdyy Joug

X4 0
HIONZRIHEXH NDISHd HONHNAdXE <
ANITIILY M DELSHINOJ 0 SUVHA NOISHQ GHLVTIY TNV 4O SHVHEA -HONHTYEdXE NDISHA TINY JO SUVEA
HONATIEdXE 40 SIVIA

Teoufduy [IAL)
T d “V sourep ‘“AaBeN
(Tenmy SPPYA 18117 158T) HINYN

(spenussse

0) doay jnq ejep se[duwos ystun.g) NOISEA LOATOEd TAV Y0d TTIISNOJISTI STLVIDOSSY ANV STV JIIONTId A0 INTWALY.LS AdOLSTH TYNOSHAd €1




a8ed 13U wo panuion)

AM ‘€007 °S°d SI0A3AING PUBT JO UONIBIDOSSY BIUISIIA ISOA
(omag “reex ‘odA1) NOILVIISIONT SNOLLVZINVDUO TYNOISSHAOEd NI AIHSHIENAN

ASojouydd I, SuLIUIsuy ‘0661 “S'd
(uonezIEIeads B2 ‘20182()) NOLLVIAOH

‘suopeagLiep Aaadoxd papreyop pue sAeIdA0

dews xv) ‘os[y “JudmaInsedw Aypuenb pue node] GUORONIISUOD JO SFUY] a5 SUYSILISO PUR SHAIWNUOW [OI)JUOD A3AINS JO JUSWYSI[(B)ISD
‘Surddewr srgdeaSodos ‘Sarddew Jo Supipo pyoxy ‘paambaa J1 ‘jonuod Ansunmeisojofd Surpnjoul SurfsA1ns Jo syoadse (1 1oj sjqrsuodsoy
ssuptprqsuodsay] Jo vonpue(dysy Jorg

) S JOA3AING [BUOISSIJ0IJ
FONANIAIXE NOISAQ HINAMEIYE . ’
ANITIELYM DLLSTNOA 40 SAVAA NDISIA LY THE TV 40 STvEA HONARIFIXT NOISHA TAV 40 SYVEA ‘S'd TV plag( ‘umorg
HONATIH X 40 SavVdA {Fenuy SIpPIW 18314 15 ) HINVN
AM ‘€661 °S'd SI0ASAING PUBTT JO UONRIIOSSY BIUIGIIA JSOAA
(o118 “ren X *2dA1) NOLIVELISIONY SNOLLYZINVOYHO TVNOISSHIOHd NI JTHSHIGWNT A
Surdoamg ‘sg6l “S'q

ASojouyna g, Surdaaing ‘1861 “v'd
{vonezieweds “res 1 ‘00182(]) NOLLYVONAT

‘suonejLeP Aniadoad pafrelap pue sAepRA0

dewr xes ‘os|y ‘Jodmadanseawr Aypuenb pue nose] HONOINIISUOD J0) SIUI] ISBQ SUIYSIFYRISI PUB SHIIWNUOUT [013U0D AJAINS JO JUIMYSI[(LISI
‘Sumddew siypdeasoedoy ‘Surddewmr Jo Sumpa pay ‘paambai J1 ‘fonuod Ansunexsoyoyd Sarpnpour Surdosrns yo spadse [ 10y sjgrsuodsey
senqsuodsay jo uoneueldxy joug

(&4 19
FONATYAIXT NOISIA ADNANIEIXE £l _ .Smhoism uuawoﬁam
SNITRIELVM DLLSTINOJ JO SaVHA NOISHA QALY T TV 40 SIvEA SHDNATEHIXE NOISHE TNV 40 S9VEA '§'d 7 1RGOy TMel ],
HONHTIHEIXH 40 SUvdA {Tenyay SIPPIN 810y I5e7) JINVN

("speminosse
03 dooy jnq viep a1e]dwod gsrung) NOISHJ LOAI0¥d TV ¥Od TTHISNOJISTY SALVIDOSSY ANV $TVJIONIEd 40 INSWAIVIS XJ0LSIH TYNOSEHd €1




-o8ed 1%5U U0 ponUNTIO))

VA-Z00T ‘IN-L661 “DS-L661

XM-€661 ‘AM-T66T “HO-1661 :1091yday adeospue]

(o1m3§ “renx ‘0dA1) NOILVYISIOEY

BIUISIIA 1SIA VIV I9QUIdJA] 9JBID0SSY

VISV Jaydeq) AM

$19912ay adeaspuery Jo AP0 ULIHIULY
SNOLLVZINVOYO TYNOISSHZd0dd NI JIHSHIaWEIN

(Burauery) Aqdes309 ‘peeT “v'g
2PNy adesspuer ‘8861 “S'd
(uonezyrroads ‘Te0X ‘00180(Y) NOLLYONAH

‘sueld a3vuvap pue Surpess 1o} sjqisuodsayy
sepqrsuodsay Jo uoneue|dxy Jerrg

udise Japea
0 (uSgsaq % Surp Uv bl 7 Jseuey yudmdoisad( puey
ADNASIINT NOISHC HONHTHHINA ] .
SNITIELY M DILSTNOT 0 SHVEA NOISTA GILY T THY 40 SIvIA 'HONTNIAIYT NDISIA TV 40 SAVHA VISV “d A103315) ‘X0
TONATIAIXT 0 SUVIX (Teniuy SIPPIN ISILY seT) TIVN
AM ‘9661 'S°d

(ore1g “reo X ‘0dA1) NOLIVYISIDTY

SNOLLVZINVDYO TYNOISSHI0Ud NI dTHSYIINTN

Suifaaing ‘6861 “S°V
(uonezieroeds “Iea X ‘09139(T) NOILLVINGH

‘s&aa.ms Lxepunoq pue Aepidao dew xe J judwaamsedsw Ajnuenb pue

JNOoAR] HOIIONLIISUOD 0] SOUI] Iseq Surysiqelsa pue ‘sAsains sidersodo) ‘Gurddewn Jo Sunips pyayy 103 suonemduros 20150 pue AsAins prarg

SanfIqIsuodsey] Jo uoneurpdyy yeny

HONANHdXH NDISHd
ANFTIILV M DILSHNOA 40 SYVIA

) “HONHYHdXE
NDISEJ GILYTEY TV JO SUVEA

L A0AJAING [RUOISSIJOLY
‘IONIRIEJXS NOISTA TNV 4O SUVIA ueLg ‘seuvyeg

HONHPIHIKH 40 SYVEA

(rentuy 2{ppIAl 18353 S8 T) ANVN

(‘sjepyuasse

01 doay 1nq mep sa[dwoo YsAUNT) NOISHA LOATOMd TV ¥0J TTIISNOISTY SALVIDOSSY ANV STYHONDI A0 INFWIIV,LS AYOLSIH TYNOSHAd €1




93ed JxoU UO panUIILO))

(o118 “xeo X ‘odA1) NOLLVILSIDTY

SNOILVZINVDHEO "TVNOISSHJONd NI dIHSYHEINTIN

UIPF-095) [EINSMUOIAL ‘€007 “V'd uonezierosds Tes § ‘e0180() NOLLVONAY

‘spa0daa pue symeidd yJN ‘simmiad SN “USISop wWieadls [eImeN "SHONRIGNILD pOF/10p ‘siurad “usisep ‘suonesurjsp puepom

sarpiqrsuodsey] Jo voneuedxy Jerg

0 £
HONARIBdXT NDISAa HONITIadXA o
HNITIHLY A DILSHNOA 40 SUVHA NOISHA QdLVTEY "TINY 40 SEYHA SHONSTIIEXH NOISHA TV A0 SYVAL
HONARIAIXH 4O SYVEA

ISHURIS 18T IO.NAU
"TAL WRHIIA ‘oiIpIey
(Fenyre] SIPPIA 181 8eT) HINYN

(are1g “eo X ‘odAL) NOILVYLSIONYT

SNOILLVZINVDYUO TYNOISSHI0dd NI dIHSYTGINTIN

(vonezierdads ‘1ea A ‘92189(7) NOLLYON(IH

‘uSISap [RUIJ puUR SAPNJs AJIGISEIY SUIIdILM
JO IN0AR] PUB DUBSSTEUU0II PPRIY "[01U0D Ajfen) pue sSuimelp ussa(q -soueyeq 331s pue Surpess 931s ‘udisop 931 3roddng qqav)

souqisuodsay Jo uoneurpdyy Jouyg

ST
FONATEAIXE NOISAA AONATEE IR 14}
INITHHLY M DLLSANOC 40 SUVIA NDISAT QE.LYTIE TV 30 SYVEA ADNETIEINH NDISAA TAY 40 SHVAA
FONHATEALXH O SavHA

HEDTUYR J, (([V))/IPUSISI( I0THIG
*(J “HIADY] ‘souarn)
(TenIu] SIPPEA 1811 158 T) FNVN

(m.1g “rea ) odA L) NOLIVYISIDAY

SNOILVZINVDYO TVNOISSHA0Yd NI JIHSYIINHIN

ASojouds 1, Surromiduy SUWAAING TIAL) “I661 “S'V

{woneziervadg “rea  ‘s2182(]) NOILYONAA

syrurrdd

[EJUSUITOIIATY "USISAP [0.HU0D JUSWIPIS PUB UOISO.I "IDUESSIEUU0IAN I)IS pue Surdsams SUIpnpoul oM IS ‘suonedynads jo Sunrim
“PrLIg monem[Ed pue ‘fonuo)) Aqend) ‘Surmerp uUSISOp [[8 JO HOHBUIPI00) ‘voneuiprood 303foad ‘douejeq 231s pue Surpeis o)1s ‘adisap
3318 (Tenydaduod) Suipnpoul SIYIoMYILY *STONEMI[Ed M neipAy pue A5o[orpAy Jo SUSISTO) SUCHEINS[ED 3FBUIRIP :PPNOIUL SYSE) UTISa(f

senmiqstodsey yo vopenedxy Jeug

¥i
FONARITIXT NOISTQ HDNATSIIXE 148
INTTIELY M DLLSTINOG 0 SEVAX NOISHC QALY T “TAY 40 SUvHA HONERIEAXE NOISHT TAY A0 SYVAA
AONATHAIXH 40 SEvVdA

EERIUR ], V) ‘Pudiseq
WEIIAN “IDU3IA0)
(Tenmuy SIPPIAL 181 95eT) HINVN

(" STenUaSSa

01 doay 1nq wrep )91dwod YstIny) NOISHA LIFI0Wd TAY YOI TTIISNOISTY SHIVIDOSSY NV $TVIIONIE 40 INFWALYLS AJOLSIH TYNOSYId €1




Jido) az1§ SuLIMIUY 950 390
wpuig/side) 100 Ing 0STO-YV daeyg
(7) wpuagrasndo) gss-yv dreyg

DOLE 1opyaser] d0[0)) dH

(7) 11u1ag 0008 I9rI1se] JH

JORO0Id D6SL IPUSISI(q dH

NoId D0SOT IdLUSISo( JH
HOTINPOIAaY/SUTNO[ /AWt

(£) s10399710D) v1B( [INS

() suoneg [Bjo ], uoddoy,

AILMIJOS IO SINBVUICID) FquUUIL],

uone)S [#10], SUTHoRIsoq [BgO[D SLLY “TR[Npour ()L HqUILL,
Juatadmbyf SUNASATOG

{A TONBISOINA
(lea) emonng — 19 I + 8§ 1
ABo[oapAH — T'I'€ SV ¥ H ‘77T SINH 2°H ‘1-99
ABopoxpAy - (s031S) 99 UL ‘0T Y.L ‘SS WL
$00T B AAADY
00y J0yoUY
dVOIRPH
opdy
- SHEAA Y117 PIOIOJUIRY PUE SIOYOIUY ‘S[fBA SuIpig
£00T SRISUIAA PUR J[GRISUT AN
AJO1SUS
ANVIYH
?[qe1s Dd
- Ayprqels adofs
(sisAeuy yaomdN adig) AQVD 19IBAL — SPOYIIAl PSR
USIS¥(] PUURY)) J0] 2IEMIJOS IS)SBUMOL] POYIRIA PAISIel
d1BM1J0S ASO[0IPAH pue [0.11U0)) HOISOIY - § PEHPIY
SIMPOJA] UBISI( Aaing puE [FALD) Y doyysa(g yudwdodas( puer| LOQT Ysopoiny
remijog

'SHOIAYHS
NOISHA TAY ALFTINOD OL AISN 99 TTIM HOIHM IDLLI0 AYVIANNI FHL NI T8V TIVAY INTNJINOT ANV TIVMLIOS A0 1SITV AdAQUd ¥1




28ed 15U U0 panuuO

£175T AM ‘PRUTIAM
Peoy PRSI 68¢C

BIUISAIA SN “Ajuno)) wiewing
‘SHOISHIIX

%86 000°00£°€S UOISSTUIUEO)) A3UN0]) WBEING |  WIBJA 1JBAN 900T A)Uno)) weung
£0909 srour[y ‘oSed1q)) BINISIIA JSOA\ ‘HOISALIRYD
0pPE )RS 19918 d([eS v YIN0g (f $-1 H¥D 10} HALD/ANS
%405 GO0 060°07S WOIONIISUO,Y SIAY UB]Y Susnojy yeswdse(day uoysaprey)
LTEST AM UO0IsILIEYD) BTHISHIA JSOAN D[IATOSSIS
9061 X0 Od SUOIST3)XT SUI'] JOJBAA
%0 000°00S°1$ II)BAN UBILIOWY BIUISIIA JSOA X)) LI
RIUISAIA 1S9AA ‘T0)3anyang BIUIBAIA ISOAN “YO0Y JiBS
TOISSIUII0)) SUOISHNXT
%08 000°000°7$ Apano) [Rae) ¥ dSd 1oy Hes IR I9JBAA (IS YO0 3eS
LTEST A UOISILEBY)) BIHISIIA 389M\ ‘Adofy MaN
9061 X0 Od Yue asero)g w1 O 1
%66 000°009% I2)EA\ UEIHISULY BHIISIIA ISOA\ adoff maN
LTEST AM uojsafiey) RIHISIIA IS9MA “HO)Sunungy
9061 X094 Od SUOISEAIXT JUI] JIJUAA
%0 000°0SP$ JIJBAA WEDLIOULY BIUISIIA JSOAL 7MoY AM
T6¥67 AM “BOISILIBYD) PIISIIA 1S4 Q0gsmoug
JALI(] SULIE] WAAIG SHT ‘uBIsa(q [1AR/IS
%08 000°000°001% DT TII ymwng juatadofaAd(] IBE[IIA [HIIMES
NOLLVDOT
FIITINOD INFOYA 1S0D NOLLOMMLSNOD GFLYIWILST | WANMO J0 SSTIAAV ANV TNVN ANV FJAL ‘ANVN LOFI0Yd

@EOOEY 20 YFANIONT GHLVNDISHA HHL F9V NOA HOIHM NO SHILIALLDY INHASHId 61




000°06£ THIS$ :SLSOD NOLLDNYILSNOD QI LVINILSE TV.IOL

€1 ‘SLOHIOUd 4O AN TV.ILOL

08677 VA ‘o10qsausesy

SALI(] ABRI[IA HeopurmIYS GSTT RIHISIIA JSOAA JNOYSNOIN ],

%ST 000°000°€S SO[3IN SIS IOMO], [[3)) SNOLIEA bp
SOEST AA\ WOISILIRY)

Ise PAIY vgmeneyy 0061 BIUISIIA ISOA

0Ti-V mrooy ‘g suipimy Ayuno)) simary

%07 000°000°T$ LOUAM L/6 ¥ 1TdD 28pLag uny syyd9[s
SOEST AAM TOISOLIRYD)

ISE "PAIY egMeuESy 0061 RIMISAIA JS0A0

OTT-V Wooy ‘g Smipymg “Aumo)) Y3p[eY SAOY

%08 000°000°T$ LOGAM ‘8T WD AwIOPY

FZEST AM Tolsafazy) BIUISIEA ISOAA ‘TOISALIRY))

€511 Xod Od 3 Suppieg

%S 000°000°€$ uoyLre)) g4 yodary Ja5esx
PSSOT RIBISIIA 1SIA\ ‘JUOULIIE]

XIS GOSHIBPL OGT BIUIBAIA 1S9AN ‘JUOHLRY

%06 000°000°€S yuouraye g A3 Hred JojeA JuouLey

erSaIA TP 2dof

098€7 VA ‘Tamadoqy SYUB ] 19N MIN PUR ‘SHOISUIIXT]

1930 [RINSNPUE] 006 2ul] JIRAN ‘ApmIg dMRIpAH

%466 000°0SH$ Anedaro)y 19)eA\ URILISEY BINISAIA W04

NOLLVDOT
HIFTdNOD LNGD¥EHd JSOD NOLLDMYEISNOD GAILVINLLSH TIANMO 40 SSHAGAV ANV JINVN ANV 4dAL FHIWVN LOHIONd

TIOD0FY A0 FHHINIDNT J2LVNDISEA dHL 5V NOA HOIHM NO SHILIAILOV LNJISHd 61




LOS9T AM ‘UMOJUBRSION]

PY 19ATH 890 AM ‘Auano)) BIeSuouoy

%07 00°000°000°C1$ 8007 ‘sjooqag Ayuno) vypSuouoy | UBISO(I NS TALD | [00YdS YSIH Listeamy)
SOEST AM ‘TWOISapIRY D)

£99Y ‘¢ Suipping [oyde) AM “Aumo)) TRMOIITAl

‘$3201089y woisaedxyy a8poT

%Ss1 000°005°S$ 8007 [BINJEN JO UOISIAI(E AM u3sa(f IS PALD jied 2983 Sfjeg uiang,

AAM ‘uojSununyg AM ‘ueldununp

“UIISEHRA SALIOHIMLIO]

%» Sumauegf]  SIOIHOR] adeospary | ‘X303 SSIUPA 3 UHEIH

%01 000°000°LTS 8007 ANSIDATU[) [TEYSIBIN | “UBISaQ IS TALD ‘Agisaaaru() [[BYSIBIN

9€897 AA ‘PIPLRICOIA BIUISIIA IS9A ‘PIOLDIOOTA]

P30S AQUSY OIS ‘SurAdAImg 100198

%ST 000°000°71$ 6007 A04 Ayuno)) ApieH |  ‘uSISa([ 9IS ALY | JIVIPIWLINU] PPYI0OTA

€ITST AM ‘PRUTA Surdaaing | eruiSaIA 1S9MA ‘Yodo nodg

%81 000°000°7TS$ 8007 F04 Huno) wemng | ‘US> S TALD Lieyuowia[y sABaJ, MIN
AM ‘To1dunungy

“uamadeary BIUISIIA 1SOAA ‘uojBunungy

2% Suuugly  SOIOE Surfoaang adaqio)) [eorugd3 ],

%ST 000°000°0Z8 6007 Appszoatu() [egsIeIAL |  “HSIS3( IS TIALD) 2 ANunuraeo) JeYsIei

19967 AM. “TOSTIBIIIAN BIUISITA

393101 AI0WRIAS Burfoamg 189 “Ayano)) 03Uy

%ST 000°000°078$ 8007 HOd Ayuno) oSy | ‘USse( aMS PAID | YIS YBIH [BHUSD 03WIN

ALTHIISNOISTY
SIWYIA d00A JOHIOEd TILILNG
HIVA NOIIHTINOD FENMO ALTTIHISNOdSTE NOLEVOOT ANV
LSOO NOELDMALENOD JHLVINLLSH QHIVINLLSH JO SSTAAAY NV HNVN | SIWYLA A0 TANLVN AL INVN 1LDT10dUd

SUHHLO OL INV.IINSNOD-ANS V SV ONIAMAS ST UL MN0A HOIHM NO SFILLIALLDY INTHED 91




23ed y¥eu wo penuUnUO.)

S0EST AM “ROISAIBYD

1587 PIBAIINOY BUMBURY (061 IS A 18040 CuORUIY

011~V wooy ‘s Supyng U RIE[Y

SaX 90607 000°000°T$ SAEMYBIH JO UOSIAKT “LOUAM apHspu ‘splspur UOJUIH
SOEST AM TOISILIRY)

ISETY ‘PAIY vasmeRey 6061 AM ‘Ayuno’) syueseaf ]

0¥~V wooy ‘s Swpmg Apmg apnoy

Apmg P007 997 000°071$ LOUAM sseddg (91 AM) SATEIN 18

PSSOT BIMISIIA 1S9A ‘JUOULITE ] RIHISAIA 153 JUOULIFE]

1.8 HosydeL 007 SApWYS SRy

oN 9007 331 000°0T$ Juonnare ] AN | juswdofaaapay SHI0AN 0] JUOULIEY
SOEST AN TOISALIRYD)

ISEH pAlY BRMBUEY (G061 erarar A 1S9 RIepIS

0T1-V wooy ‘g Suipyng juauariday

$aX 9007 000°068% LOUAM o8pyig ‘93pHg Yday BiEpeg
SOEST AM UO0ISOLIED)

Isey "pAld eyMEUEd (061 eIHISAIA 18944 “Syumo)) uedory

011-V wmooy ‘g Smipping yuaurdofsAS(f 328 J WIRIUNOF

sax SO0T 006°009 $ LOadAM some] BUpINY, €L AM

BIMISIIA IS9AA “A3UN0)) APIRE

T06ST AM “A3pDg SUB[4 Uonod.I3

TOIPOISUO]Y 8EpPT X0g "O'd $0 0¥°001-H-91EX ‘o5pLig

£puny 8007 000°000°TES 2] ‘ueSo1s) %9 OfPWA IAR] dewelo Youerg ynoyg

60£ST AAA ‘HOISLIRY)) [INOS BIMISAIA JSOAA ‘AJUN0.) UOSLLIBE]

HOPINIISTO)) JALI(] BLIBISIAA SO8 SUR[J WOIIdIXF[

Jspupy 8007 391 000°0Z $ “uj ‘Aueduio]) noynanNnswo)) oIy 00 STET-61-LIES a8prag Asdin
S0EST AM OIS[IRYD)

ISeH pAIY BYMBUEY (06] BINISIIA 3S9AA ‘AJuno)) weuing

011~V wooy ‘s Supjmg agueIRIH] F€ AA ‘T durey

S3X LO0T 000°000°c$ Buireg LOGAM ‘BurredmBuy oneA ¢ SN

(ON YO S3X) NOLLVDO'X
AIDOEILSNOD | dVIA IS0 NOLLDNHILSNOD TILVINLLSH WANAO 40 SSTUUAAV ANV HINVN ANV FJAL “AINVN 1.DArodd

QMOOM.M A0 YHHENIDNH GHIVNDISHA HH.L SYM WA ¥NO0XA HOIHM NO SUVHA ¢ LSVT NIHLIM HOM AITITINOD “LT




s3ed 10U WO PAMIILO))

TSI '09'] 1103

LTEST AM TOISaLIBE) apeaddy)

9061 X0g Od masAS

2 2007 000°000°T$ EBA WEDLIOULIY AM HOUNQLOSI(] 13)BAA 3] 1G]

LZEST AAA TOISILIEY)) BIISAIA IS9AA ‘AyImo]) egmeaey

9061 x0g Od SUOGISUA XY

L) LOOZ 000°009% JIBAN WEILIUEY AAA WIBTA 19IBAA UIRIGNOTA] [2qeY
LTEST AM U0)S3LIBY])

9061 Xod Od BIGISAIA 1S9AA “AJUNO)) J3ISQIAN

IS0 I3PU[} 8007 000°008$ JIJBAA UBILIDINY BINISIA ISIAA TOISTUI)IXT UIRJA] 1938AN HIEO ] Yourg

9CIST AA\ ATDTHOBIHOIA BINISIIA IS9AA ‘AX0mIOTIHOTA]

INVWIAY € 0L uBisa(q ‘opeaddpy yuerg JudnE)vany

*ISTOYY JApHi) 6007 009°008°TS AroumoSiao Jo A3 FAPRMRNSEAL ATOMI0TIEOTA
T6T9T AM SelIoy],

85 xog Od BIRISEIA JSOAN ‘SEHIOY],

AjLroqny g 1190 Jo udsa(q wosuedxy

L) LOGT 000°00S°T$ JISTAA PIOS AJuno) IIRY, [[gpuey Ayuno)) aayony,
LTEST AAA UOISOLIBY])

9061 Xog Od BImSIEA 3S0A0 ‘Qunoc)) eymensyy

I3JEAA BUMLIINNY BIMESIIA ISOAN TOISTIIXT] UIRTA] JOIBAN

*JSUOD) JIpUf} 8007 000°001°T$ 2 V@I Auno) egmeuey] 7 Iseyq dweyy roddn

LTEST AAM UOISSpIRY) PIAISIIA 18340 ‘Ayuno)) egmeaeyf

2061 X049 Od TOISU)XT UIBTA] I0JEAA

JSUOTy XopH[) 8007 000°008°T$ ID)BAN UBDLIDWIY BINISIIA ISOM sLupnsgdavay s1ysyy roddp
SOEST AM “B0ISapIRYD

JSBF PIBAINOY BYMEBALRY 006 erySaIA 1594 OfIAS.OTINING

011~V wooy ‘g Suippmg ST MMOY §N

oN S00T 000001 TS sAeMYSIH Jo uoIsiAId ‘" LOGAM UBISI(Y SUNIIPIA Y JOPLLIO))

(ON YO SHX) NOLLVDO'1
TELDIHISNOD dAviax LSO NOLLDMHELSNOD TALVINIISH HANMO A0 SSTFIAAVY ONV HIWYN UNV TdAL “TINYN 1DAFOUL

QYOO O YFANIONT GIIVNOISHUA HH T SV WITLL dN0A HOTHM NO SUVHA ¢ LSV NTHLIM IOM I TdNOD “L1




28ed 1x2U UO PanUHUO)

Auno) [Rqe)

07 B ARURM -TO)SILIEY ) TCISTIXH JBILIDIBAN

$aX $007 000°000°7$ © JO VIY/I2IBAL UBILISTUY A 23pry worun)

AJINO)) M BURY

OGEST AMA SPUETT §$01)) yusurdofsaa(] 9118 [RIGISWIIO))

8Y1L Xog Od uorsuedxy

Sax FO0T 000°005°T$ i9)u3)) Surares) 9eIS-H, Suppreg Sunuen) NeIS-IAL

Auno)y vipavuwy|

‘0 BAEBTIRS-U03SafIey ) HOISUIIXY JUHISJB AL

$9X F00T 000°000°7S 30 VU/ 0B UBDLISWY AM deo puog

POEST AAA UOISILIRYD) Ayano)) ysrey

AS 19008 1, LS 109 AP TV

SaX $00T 000°000°pS$ AP TAV/IATAMN | osnyay xapdino)) 3331 [eodsuns

FOEST A WOISA[IRY) AjEno)) egmeuney|

HS 9208 LS T09 Apmig Jyep 10O

Apmg 00T 000°05$ AP TAV/IHAAM WOISSTIRY) JO V(Y
LTEST AM UOIS3[IRY)

9061 Xod Od RIMISAIA IS9A “A)UMO0)) SEAMOTY

$aX S007 000°6018 IIJEAN WEDLIUEY AM wdiso(q xeday me( sfepusy

POEST AAL WOISILIRYD) | RIUISIIA 1S3A4 “KYuno)) [PMOQIIN

AS 13208 1. LS T09 HONRWIR[IY U]

$3X S007 000°000°7% AP TAV/ATAAMN 314 ASNJIY Souop upuIL

10957 AAA ‘mESo| BHIISAIA JSIAA “HESO]

p6L Xod Od uBISa(f PALD/ANS

$3X S007 000°000°01$ 1[BJAl 998 J UIBIUNO| T 9sey ] [EIA 998 J urejunoy

€17ST AM ‘PRUUIA BIHISIIA ISOM ‘PRUUIA

SIX 9007 000°000°CS F0Og Aene) wemng uorsuedxjf [00Yd§ YSIH PRUUIM

LTEST A\ UOIsaLIRy) BIUISIIA 1S90 ‘Ajuno))

9061 Xog Od ‘mopedopPy

Sax 9007 000°000°1$ TOJRAN TRILIDTIY AN\ | WUR] 35RI0)§ Ea)RAN S3PRY AI0NOTH

LTEST AM UOISOMIEYD) | BINISIIA “AJUNOCD) SUIBIHAA UL

9061 xod Od Yue], o5810}S H0JBAN PIIBAIHY

SIX 9007 000°00§°1$ TIBAN UBDLISUIV AA\ | WO[[BD) UONIIAl | SWIBIIIAA 30ULIJ

(ON¥O0 sAX) NOILVDOT
TILDMLLSNOD | HVEA LSOD NOILDHISNOD UALVINLLSH WANAMO A0 SSTAAAV ANV FINVN ANV AdAL “HNVN 1LDACOU

AODAY A0 FHANIONT I LYNDISHT THIL SVA WAL MN0A HOIHA NO SEVHA § LSV NIHLIA HOM AHIATdNOD L1




£E0ST AM ‘OTelINg Ajunon) memng
000°0718 auey opdegy 1e8ng 1 wonESNGA PUBHSAA
SIx £007 20Y ‘AM JO uonBIodio)) Yo)0Ly Blokey PUBHIA BIOAOL
10657 AM ‘BIgsImaTg AYUnoy) JPLIGURIE)
000°05% 139438 29°] YLION 00V Juewdopas( sHE ‘[00YIS
S3A 60T AUIIPAIA] AMYIedodIsQ J0 [00YIS AM TEJIPOIA] DI3Rd0dISO AM
£0£ST AM “UOISILIBY) "08 AJUN0)) BYMBURY]
000°600°2$ INWIAY PUOIIS 00 yuauiofEAd( 9IS [BIdISUING))
LEY £007 -auy ‘oury #3pry joda(g oy
€0EST AM ‘BOISALIBY) ‘0 A3UN6) BMBUBY
H00°000°8% INWIAY PUHOIIS 90 JuaurdofpAa(f IS [RIDIIWHIO))
X £00T au] ‘vurpipy uosuedxy aSprymog
LTEST AM UOISSLIey’) ,
000°0SS$ 9061 X049 Od WBISI(Y Ul JAYBM
Sax ¥00T JIVAA TRIIIWHY A M HIAL) ISYIPAN
(ON MO STAX) NOILVDO'I
AQHLDOUISNOD | dviHA LSOD NOLLDOYISNOD GALVINLLSH HINMO A0 SSHIQEY ANV JINVN ANV AdAL “TWVN LOACOUd

(MAODHY 40 YHENIDONE AHLVNDISHA HHI SVM WYL d10A HOIHM NO SUVEA ¢ LSV NIHLIM MHOM JILATINOD L1




£7SST TIMIBATA 1S9AN “WIERY

AM ‘Aumoo)) wjooury

000°00¥$ SIYJO ISN0YRINGD) UL ANIS ‘PALD
SABII0SSY NI Sax P00z WOISSTURIS )y AJUno)) ujodury U]y 116 Luno)) wpodury
FIPST AM TM0], sapey) ermiSaA
PIT 000°000°T$ "IAY UOIBUIPIOIN OTT 1894 “Apunoy uesisgyar
“ddyy Burgieyy ON S00Z $]0012E AJUNO)) HOSIYIf 100Y2§ YSIH UesI3far
¥589¢
BIUISIAIA 1S9AA ‘JUoULITE ] T
000°000°S 190§ WOSHIBP O(T 1830 Juonareq ‘Suppng
§3JBI08SSY HHUE() SaA 5007 ywouLIrey A1) Kyoyeg dlqny ywonLie |y
BIHISAIA
S1PIV LSLIZ AM ‘Aommioy 1590 “Ayuno)) darysdurefy
REYYELHN 008°000°TS 12238 YIS Wnes o (00D 3}RIPIULINTY
HOSWERHTIAN X 9007 w09 Lyuno)y saysduepy adprag vode)
SPIPIEY 0SHOT AAL “HOMI() 1S3 BREISIIA
JOALIGS 000°005°1% NLE F[IASIIISIS $OT 187 “ArEno)) adprippoq
HOSTWIBIIHA sax 9007 HOG Huno)) s3pLppo( | (00428 Y3y Hyuno)) s3pLippo(
AM “UM0IIBSIOIN
SNBIDOSSY Ue)J ISeA
UL TY) ON 9607 000°000°C$ Ayis1oaruf) RIMIBAIA 1SOAN AU UCHEIIY NAM
AN “Aopdag
£006-T08ST AM ‘Sopiosg urfoAImgPISHAL
SJARHPIV £006 X604 Od Suippig 39U YPBIH
padag ue( sax LOOT 000°005°1% AJISIDATUN 3)¥)S UIBIUNOIA] AISTRATH[] JJBIS HIBIUNOTA]
SIIPYIIY : meMMhm\r IS J@QQQ EELEALN
I9ALIYS CTTST AM ‘PRUIIAL | Smikosmg ‘nSisaq aNg ‘TIALD
UOSWIRIT[IAN SAX 8007 006°000°1$ HOF Auno)) ureupng Areyaowrapy sAedy, MoN
PSSOT AM YuonLIIE ] &mﬂmﬁhm&? ISOAN JHOE.HWN&M
SAIRII0SSY INTRAY ISANOT LTI sygamaaoxdury snduie)
jLtiirg) X LO0T 000°080°1S AJISI2ATH[} 9)8)S HIOWEITR ] AJISIOAHI() 2)81S JUOLLITe ]
HIIM
QHIVIDOSSY (ON YO $3X) NOILEOd SJNYLT 4N0A 40 HANMO NOLIVDOO]
WdId JEILDNEISNGD AVaA L8000 NOLLDIYILSNOD GHIVINLLSH HO SSTIAAVY ANV HINVN ANV HdAL ‘HANVN LOFOAd

(HTIISNOJSTE SV WL JNOXA HOIHM 904
SRIOM 10 ISVHA ALVOIANT S ¥HHLO OL INVITASNOD-gAS V NHAH SVH WHLd 4N0A HOIHM NO SYVHA ¢ LSV NIHLIA HOM QETHIANOD '81




‘NOHTEHH A1VA A0 AVIA GVANTTVO NI 1€ FHIWIDRA SH1LAV F1OA TINODTL "TTHAA INTIWNOO0A STHL *1LON

R007 ‘LI 1oquadag wrdg

H‘E&ﬁ@wﬁﬁ L HI9AD]S SoWeN patuLig

RIgruSIg

[PUUO0SId ] 29 SULONIRIA] JO XO)IIXK(] OBIL
'§108, wo\x 1818 4 51 SuroBaroy oy, 0z
v

*s30afoxd pasuejeq

Suipiaoad uo syseydurs yeoa3 gum ‘spoafoxd ayeartd 1o1)o snessminu Jo0] SUIprIfal oY) PAUSISAp ABY oM ‘os[y  ‘SaPIISpUR] I1BID) puR ‘Yoar) staddny “esr)
JTepa)) ‘uedsuoyry dure)) ‘1Sury ‘qelediy ‘Souop uryuaf Suipndul pue safid 3snJat "INV BIUIBIIA IS3A0 STOIWINY Ho SwipeIdal pausdissp sey NOUVINAL

-1a0uIBaT 193f0Xg S¥ 9AI98 HIM

pue 1afo1d ay3 03 souarIadxs uSISop HONBUIB[IA PUE STI0S JO 81834 ¢ A0 SBULIY 9H "NOQVIMNA.L UM X33urdus [earaydo10ad Jo1uas B §1 “JJ ‘SomWe [ wqo 1Al

‘SIprIs s pue afeureIp 2318 ‘sAengdnysAempeod ‘HorpemERAI
Supun yo uSsap 2y s sazyepads pue NOQVEHALL 10 o8vuew Juswiredop wonemedas pue noneyrodsury) sy 3 ‘afoxd suy yoj ofvuem 1afoag s
SAIS [IA pue 9dUaLIadxs uononysuod pue ufisep SurresmBue jraw Jo sivok gz Aj1eou sey of roamBuyg redpulty s uoneiodio) NOAVIHAL §1 A" d QML WY,

weidord spue|

SUIP peuOpueqy BIUIBIIA 180 913 1] Jxosm wrroped of suonesyijenb sy ok Sarproddns seomosar Jo wondirosep Jo uonpuIIOya RUONIppE AUt spiacid o eouds sy o8N 61

TOEST AA\ “U0ISafIRY))

13008 sqooIg 102 AA ‘ROISIRIEYD
$)0AMIIY 00°000°005$ HOISSTUITIO)) Yo3305D) ‘ueid RAIg
PIJBRIOSSY Sax £007 IABG AT A ‘afeaes) Junieg A

T6€ST AM U0ISa|IEYD AM 0D Bgmeuey]

000°008% #1998 BIUISTA LOY SIS NS ‘PALD

mmv,ﬂvﬂ % m&@.@m S0 OO HOISSHIUO ) bﬁﬁuo LATEAN 8 116 700 eyMmeusy

PSSOT AAA JUOULIIE] AM GuomIIey

000°009°18 INUIAY UOISED) Q07 usisaQg NS P

SIJRIDOSSY (UML) SAX P00Z HOH ‘0)) UOMEBIA] 100128 SIPPIIAl JuouLITE ]

UY ‘SPRYPAY PSEOT AM TONRID AM ‘TOYBID

JBALYS 000°000°1$ g pedsoag 1 uS1sa(q IS ‘pAL)

UOSIIETIHAL X P0O0T AO9 "0 1ojie], 100428 YBIH uojean)

POEST AM WOISDLIBY)) AM ‘Quno) eyseueyy

86°00°000°0ES HS 19208 LS 109 Asaang ‘PAID/NS

uoyIe)-1dd $3X 7007 dTAAM ‘Buippng s1o)renbpedy JAUAM

HIIM
AILVIDOSSY (ON MO SHA) NOILIOd ST ¥NOX A0 WANMAO NOILVOOT
AL AILOOIISNOD AVIA I1S0D NOILDMMISNOD QILVINLLSH 40 SSTIAAY ANV TWVN NV TJAL “TNVN LDFLOU

(HTAISNOJISTY SV WALd ¥NOA HOIHM

FOA AOM IO ASVH ALVIIAND SILI WHHIO OL INVLIOSNOD-GNS V NIF4d SVH NI MN0A HOIHA NO SYVEA § LSV NIHLIA MHOM GFIATIN0D ‘81




P O EN A 2 O T

w0 JUSUIYOENY

‘palsh syosfoid ayy o) Aoedes jeuogoun; s pue jpuuosiad ubisap Aewiud 1S ...
‘BousIa)B! J0] papasu I safed 10 SUOROSS oYsds apnoid O] BAIR SIY) 381 ..
IOY Jo Paseq [euostad 10 91100100 S| aousadys 10al0id JBylsym IS

o d X X .4 X X X X X X soh 40 asnyey ¥eed BulLng Jemon
d d X X X X X X X X X goh dfo SSTHOY BHOM XOElY
ok {EBUTHAR
d d X I x| x| x X X X I x i x ! x1x dio Army) eSngey Uy SSEID
alid
d d X X X X X X saf a0 asnjay Buwing youesy Suudg
d o X X X X X X X LETS 40 asnjay 48v1) Jepsd
d d X | X X | X X X sok dro 2SNy3Yy {UHLWS) MOJ|OH emsIeD
d d X | % X X x x| x| x x| s3h dn 3l asnay uefesin
d d d |dm{am] x| x % X | X P x{x1ix sak s SaUOP UBUSP
d d dfN X % X X X X X soA di0 £# XoidWwoy ¥98l) [Boosun)s
d d dfiN X X X X X X X soA (=] Zi xodwo?) 3valg) [eosauc)s
d d d d Jdwix|x|x X X | x 1 x sak dra xa[duwio]) %2817 {2008U0IG
d d d o o/ X X X X CN D seaud Buleoy
= w >
o m ] m 7 & 2 | v Fl §
X [ 4 < =1 o
X & e g 2 m & £ va m ol £ = % = g W m. o ,..m. Ww - m. | m.
Ele | 222|813 |s8|c5c|ezs]|2(otias|22] 3 (B8] 5 |BS|23
g o] o |2 o8 & = o A 28 2 23
> = & g z | 212|221 2 |e81823 R 182192 58| % 19 8 |8 5|5 &l (s)uowes
5 H ] H £ IR EEHERE W S2188| 5 |B2] 5 |2F|25 n sopnolg |+ EUOSPd=d
el S| 2w 818 8]3|89|362|8 | 51 &i=n| 5 (25! 5 [58]|58| ou 'd109=0 SWYN LOFroud
@ w n m £ | g gi 2 |3 g g gt 81 &| § £l & £ = on siseq "dxg
¢ E 3 g g E] z ] Fi 8 i § [eucHIEPY
oux [BUOISSDI0Idd  iBLUSBRUBN =N
ALIDVAVONOLLYAIDUXNV H4V.LS AHVRIA FONIRIZXT LOAMO¥d
KRLVIA SONIMEEXKT LO3r0xHd 031713 bue TAY NOQvEHZ L
69ch1d3a

sadialeg ubiseQg
VGZ Sully ulols I




STONECOAL
CREEK
COMPLEX

PO

Box

519, Nitro, WV 25143
304.755.82901
www.terradon.com

The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of numerous coal refuse piles and open mine portals, which occupy ap-
proximately sixty-six acres of conglomerate land area. All the refuse piles
have areas of steep, unstable slopes; they are the primary source of a very
high sediment load to Stonecoal Creek. The subsequent sediment deposits in
Stonecoal Creek have resulted in a significant reduction of the flow-carrying
capacity of Stonecoal Creek, resulting in more frequent flooding of adjacent
areas. The open mine portals are easily accessible and represent a significant
life safety hazard from roof falls, potential deadly gases, and other hazards.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-
nent drainage channel improvements, and seal open mine portals. Generally,
the refuse piles will be regraded to stable slopes and permanent drainage
patterns will be established, relocating portions of Stonecoal Creek where
necessary. Where refuse piles toe into the creek, stream bank protection will
be provided. The open mine portals will be closed with an appropriate mine
seal. All disturbed areas will be revegetated or otherwise stabilized with struc-
tural methods.
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The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of eight coal refuse piles and twelve open mine portals. All the refuse
piles have areas of steep, unstable slopes; they are the primary source of a
very high sediment load to Stonecoal Creek. The subsequent sediment de-
posits in Stonecoal Creek have resulted in a significant reduction of the flow-
carrying capacity of Stonecoal Creek, resulting in more frequent flooding of
adjacent areas. The open mine portals are easily accessible and represent a
significant life safety hazard from roof falls, potential deadly gases, and other
hazards.

The purpose of this reclamation program is o regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-
nent drainage channel improvements, and seal open mine portals. Generally,
the refuse piles will be regraded to stable slopes and permanent drainage
patterns will be established, relocating portions of Stonecoal Creek where
necessary. Where refuse piles toe into the creek, stream bank protection will
be provided. The open mine portals will be closed, wet seals will be placed
in the 12 portals consisting of two drainage pipes. Two of the wet seals will
receive cisterns since focal residents are using the mine water. In addition, one
of the portals to receive the cistern is to have a bat gate installed. Two of the
remaining 10 wet mine seals are to receive bat gates. Bat gates consist of
either 24 or 36-inch diameter plastic pipe with an angle iron grill. The wet
mine seals are to be stowed with stone and covered with soil.

All disturbed areas will be revegetated or otherwise stabilized with structural
methods. The access roads to gas wells will be maintained and returned to as
good or better condition as they were found. Existing utilities will be relo-
cated, where necessary.
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The Stonecoal Creek Complex project is located along Stonecoal Creek,
near the community of Lillybrook, in southern Raleigh County. The site con-
sists of five coal refuse piles, scattered gob, and six open mine portals. The
open mine portals are easily accessible and represent a significant life safety
hazard from roof falls, potential deadly gases, and other hazards.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, provide proper stabilization with vegetative cover and perma-

nent drainage channel improvements, and seal open mine portals. Wet seals
were needed in 5 of the portals consisting of two drainage pipes. Discharge
from the mine is to drain into the existing drainage in front of the portal or
channeled to the stream. Four of the wet mine seals received bat gates. Bat
gates consist of either 24 or 36-inch diameter plastic pipe with an angle iron
grill. There was only one dry mine seal needed on this project. The wetand
dry mine seals are to be stowed with stone and covered with soil.

All disturbed areas will be revegetated or otherwise stabilized with structural
methods. The access roads to gas wells were maintained and returned to as
good or better condition as they were found. Existing utilities were relocated,
where necessary, Two piles were to receive permanent access roads. A
resident lives at the end of one of the permanent access roads, which must
remain opet.

Several foundations and piers, and railroad trestle abutments will be removed.
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The Jenkin Jones project is located near Anawalt, in southern McDowell
County. The site consists of four large coal refuse piles which occupy ap-
proximately 75 acres of land area. All the refuse piles have areas of steep,
unstable slopes that could slide creating a substantial hazard. In addtion, two
lange bulidings are to be demolished.

The purpose of this reclamation program is to regrade the refuse piles to
stable slopes, and provide proper vegetative cover to minimze erosion. Per-
manent drainage channels will be provided to conduct the surface water off
of, and around the refuse piles. Generally, the refuse piles will be regraded by
excavating back the top portion to orignal ground while filling the bottom
portion to form stable slopes. This will require keying the toe into the steep
hillside.

The structures consist of a mine office building and company store with a
small warchouse. The sturctures were build in 1917 by the Pocahontus Fuel
Company. The buildings are substantial being constructed of bick, steel, and
concrete. Itis likely that some asbestos was used in the construction and
asbestos sampling is to be conducted.
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The Micajah Refuse Pile project is located in Wyoming County, near Covel,
West Virginia. The area was deep mined resulting in two refuse dumps and an
open portal. An access road crosses both refuse piles. One access road
embankments has a 12-foot diameter culvert. The site was mined by United
Pocahontas Coal Company and was last mined in the 1960’s. The site is
south of Herndon on WV Route 16/2, off of WV Route 10. A frequently
used gas well access road crosses the refuse piles.

The refuse piles have steep, unstable side slopes that span the valley and toe
out in the creek. During heavy precipitation, refuse erodes from the side slopes
and enters the stream. The refuse piles could impound water. Failure of the
impoundments could endanger arailroad and public road. One of the piles is
burning, creating noxious fumes and possible voids that present a cave-in
hazard. Also an open portal exists that is draining.

The refuse piles were regraded to a stable configuration and stream drainage
was channelized across the refuse. Scattered gob was incorporated into the
regraded areas. The access road across the refuse piles was rerouted to a
better condition than it was found. Existing gas lines were also relocated. The
burning refuse was extinguished. The existing 12-foot steel plate pipe was
removed and disposed of. The refuse on the valley floor of this site was
“mucked” and backfilled with select rock fill over geotextile to provide a
stable foundation for the regarded refuse. The existing portal was closed with
a wet seal consisting of a double-block wall and two drainage pipes.
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The site is located on Carsweli Hollow Road, near Kimball, in northeastern
McDowell County. The area drains to Laurel Branch, a tributary of Elkhorn
Creek, which flows to Tug Fork. The entire project area had been exten-
sively mined over several decades. The project area contained a large, steep,
unstable coal refuse pile as well as an area consisting of structures, founda-
tions, retaining walls, deep shafts and a tall smoke stack, from an abandoned
mining operation.

The refuse pile was very steep and highly eroded along Laurel Branch, The
refuse extended into the creek and was contributing significant sediment loads
to the stream. The top of the embankment continues to slough off. The
steepness of the eroding slopes represented a significant life safety hazard.
The dilapidated buildings, retaining walls and smoke stack created a signifi-
cant life safety hazard as well. The roof structures were collapsing, walls
were in ruin and retaining walls had no fall protection.

The refuse pile was re-graded to establish a stable slope and stream bank
protection was installed to eliminate erosion. All disturbed areas were re-
vegetated. The dilapidated structures were demolished and properly dis-
posed. The area was re-graded as well to provide proper drainage and
vegetative cover.
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The Cedar Creek Refuse Pile project is located near the former town of Mahan,
in Fayette County, West Virginia. The project area has been deep mined in
three coal seams, No. 2 Gas, Powellton (Eagle “A”), and Eagle, each with open
or draining portals. A large refuse pile is located near a portal in the Eagle
seam. The site was mined by the Christian Colliery Company and the Carbon
Fuel Company. The last mining was by the Carbon Fuel Company in the No. 2
Gas seam in the 1970s. The site is about one half mile south of the Mahan exit
of the West Virginia Turnpike on County Route 15. A frequently used gas weil
access road leads to the refuse pile.

The refuse pile has steep, unstable side slopes which toe out in the creek below.
The refuse covers the creek in several locations, creating the potential for im-
pounding water and causing significant amounts of refuse to wash downstream.
Additionally, during heavy precipitation, refuse erodes from the side slopes.

The site has multiple portals in all three coal seams, many are draining. The
mine drainage from these portals is a contributor to poor water quality on the
lower Paint Creek watershed. The roof of the portals which remain open are
severely weathered and the rock strata is cracked. The partial remains of a
brick structure exist at one of the portals.

The refuse pile will be excavated and regraded to a stable configuration. The
regrade will require a valley fill with underdrains and surface water control
structures. Exposed refuse will receive soil cover. The structures shall be
dismantled and removed. The draining portals will have wet seals installed after
the mine workings are dewatered. The discharge shall be treated and diverted
to the stream. Debris and scrap metal will be disposed of properly. All dis-
turbed areas will be revegetated,
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The Spring Branch Burning Refuse Pile project is located around the former
town of Milburn, in Fayette County, West Virginia. The project has three sepa-
rate sites, each with coal refuse piles. Site one is just below Milburn on Paint
Creek, it is a small refuse pile between County Road 15 and Paint Creek. Site
two is across Paint Creek from Milburn and about a half-mile up Spring Branch.
It has a large refuse disposal area covering about 4 acres and two other refuse
areas about two acres each. Site three is about one half-mile above Milburn on
Paint Creek, it is a small refuse pile between Interstate 64/77 and the CSX
railroad right-of-way.

Refuse Pile No. 1 will be regraded to stabilize the slope, covered with soil and
revegetated, and shall have drainage structures installed to prevent erosion.

Refuse Pile No. 2A will be excavated, burning refuse extinguished and re-
graded to a stable configuration. The regrade requires a valley fill with underdrains
and surface water control structures. The upper area of the pile will be re-
moved to original ground due to the steep slopes, thereby requiring the reloca-
tion of the gas company access road that crosses the pile. Exposed refuse wiil
receive soil cover. All disturbed areas will be revegetated.

Refuse Pile No. 2B will be removed to original ground. The refuse will be
hauled to Pile No. 2A and incorporated in the valley fill. Surface water diver-
sion will be installed and all disturbed areas will be revegetated.

Refuse Pile No. 2C will be handled in the same manner as Refuse Pile No. 2B.

Refuse Pile No. 3 will be regraded to stabilize the steep slopes, covered with
soit and revegetated, and shall have drainage structures installed to prevent
erosion.

Areas on any of the three sites that have trees or shrubs established will be
direct seeded or s0il covered in such a way that does not harm the existing
vegetation.
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The Grass Run Refuse project is located approximately one mile north of the
intersection of Routes 33/3 and 119/19 (Grass Run Road) in Lewis County,
West Virginia. The project site is approximately five miles east of Weston. The
Grass Run Refuse project includes a series of water treatment ponds, coarse
coal refuse disposal areas, fine coal refuse shurry ponds, foundations associated
with a preparation plant, unreclaimed highwalls, and backfilled mine entries.
Acid mine drainage (AMD), high suspended solids, and excessive runoff con-
tribute to poor water quality and flooding along Grass Run, a tributary of Stonecoal
Creek.

Coarse coal refuse was disposed at namerous locations over the site. The main
disposal area was a valley fill constructed in the north fork of the site. The fill
covers approximately 11 acres and contains coal refuse to a depth of over 60
feet. Other coarse coal refuse disposal areas exist in the east fork of the site.

Fine coal refuse was disposed in several slurry ponds. Based on visual obser-
vations, disposal of fine coal refuse is evident along the west side of the north
fork and in two ponds near the confluence of the north and east forks. The
surface area of these ponds is approximately 5 acres.

Several water treatment ponds exist at the site for sediment control and AMD
treatment. Some of these ponds contain water and sediments while others have
been breached.

The reclamation of the site shall include regrading areas of coal refuse to pro-
vide positive drainage. Areas of coarse coal refuse located in the east fork shall
be regraded. Two breached ponds shall be covered and developed into wetland
areas. 'Two ponds shall be rehabilitated to provide stormwater detention to
lessen downstream flooding. One pond shall be covered and vegetated. Dan-
gerous highwalls shall be eliminated. Surface water channels shall be con-
structed to convey runoff through the site. Finally, exposed coal refuse shall be
covered with 2 1 foot layer of soil and revegetated.

The approximate area contained within the limits of construction is 120 acres.

The Spring Branch Buming Refuse Pile project is located around the former
town of Milburn, in Fayette County, West Virginia. The project has three sepa-
rate sites, each with coal refuse piles. Site one is just below Milburn on Paint
Creek, it is a small refuse pile between County Road 15 and Paint Creek. Site
two is across Paint Creek from Milburn and about a half-mile up Spring Branch.
It has a large refuse disposal area covering about 4 acres and two other refuse
areas about two acres each. Site three is about one half-mile above Milburn on
Paint Creek, it is a small refuse pile between Interstate 64/77 and the CSX
railroad right-of-way.

Refuse Pile No. 1 will be regraded to stabilize the slope, covered with soil and
revegetated, and shall have drainage structures installed to prevent erosion.

Refuse Pile No. 2A will be excavated, burning refuse extinguished and re-
graded to a stable configuration. The regrade requires a valley fill with underdrains
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and surface water control structures. The upper area of the pile will be re-
moved to original ground due to the steep slopes, thereby requiring the reloca-
tion of the gas company access road that crosses the pile. Exposed refuse will
receive soil cover. All disturbed areas will be revegetated.

Refuse Pile No. 2B will be removed to original ground. The refuse will be
hauled to Pile No. 2A and incorporated in the valley fill. Surface water diver-
sion will be installed and all disturbed areas will be revegetated.

Refuse Pile No. 2C will be handled in the same manner as Refuse Pile No. 2B.

Refuse Pile No. 3 will be regraded to stabilize the steep slopes, covered with
soil and revegetated, and shall have drainage structures installed to prevent
erosion.

Areas on any of the three sites that have trees or shrubs established will be
direct seeded or soil covered in such a way that does not harm the existing
vegetation.
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The Black Wolfe Refuse project is located approximately one mile northwest of
the intersection of State Routes 103 and 161 in McDowell County, West Vir-
ginia. The project site is approximately three miles southeast of Gary. The site
consists of a 12 acre refuse pile and one smaller pile, five (3) portals, an aban-
doned tipple and mining equipment. The refuse pile is unstable, as evidenced by
slips and erosion, and has already begun (o block the stream at the toe of the
pile. Three (3) of the portals have large openings with hazardous roof condi-
tions.

Near the center of the project site, there are the remains of a preparation plant
and loadout facility. This area has debris that is potentially hazardous, including
old scrap metal. There are also deteriorating retaining walls, small refuse piles
and abandoned rail lines. Additionally, old building remains are scattered around
the old preparation area.

Coal refuse has been primarily disposed in two piles. They are approximately
1500 feet upstream of the confluence of the Tug Fork and Doc Branch. The
large pile is as much as 50 feet deep and both have several eroded areas which
are impacting Doc Branch. There is a small illegal dump next to the large pile.

The purpose of this reclamation program is to regrade and cover the exposed
coal refuse at the site, properly seal the mine portals, and remove the building
remains. Drainage channels shall be constructed to minimize uncontrolled run-
off and erosion. Garbage at the site shall be disposed of properly. All areas
with sparse or no vegetation shall be vegetated.

The approximate area contained within the limits of construction is 28 acres.
The Camp Mahonegan Surface Mine project is located along the border of
Randolph and Barbour Counties, West Virginia. The problem area includes
acid mine drainage (AMD) seeps from numerous locations over an area of
approximately 100 acres. AMD is believed to be a result of surface mining the
Kittanning coal seam by mountaintop mining methods during the 1960s and
early 1970s. During mining, the Homewoed sandstone overburden was brought
to the surface as spoil. This acidic overburden is responsible for sparse vegeta-
tion over portions of the site.

TERRADON identified over 20 locations where AMD seeps impact surface
water. The reclamation plan includes constructing both anoxic limestone drains
(ALD) and open limestone channels (OLC) to generate alkalinity to buffer the
AMD. Two existing ponds will have the existing pipe outlets removed, the
embankments lowered and new spillways installed. Areas that have standing
water will be regraded to provide positive drainage. Areas that lack soil cover
and vegetation will be covered with soil from borrow areas. All disturbed areas
will be limed, fertilized, seeded and mulched.
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The Lower Burning Creek Refuse project is located at the intersection of U.S.
Routes 52 and 52/12 in Mingo County, West Virginia. The project site is ap-
proximately one-half mile southeast of the town of Kermit. The site consists of
two ponds, coarse coal refuse disposal areas, foundations of preparation plant
and loadout facility, open mine entries, and an unreclaimed highwall.

Two ponds were identified at the site. The ponds are adjacent to each other and
next to Lower Burning Creek at the entrance to the site. The ponds appear to
have been sediment control structures and/or water treatment structures. Both
ponds have failing outlet pipes and the potential to cause downstream flooding,
The embankments of both ponds appear to be constructed of refuse material.
One pond has a seep at its toe that is orange from iron precipitate. Uncontami-
nated surface water is probably infiltrating through the refuse material causing
acid mine drainage (AMD).

Just upstream from the ponds are the remains of a preparation plant and loadout
facility. This area has debris that is potentially bazardous, including old capaci-
tors and scrap metal. There are also deteriorating retaining walls, small refuse
piles and abandoned rail lines. Additionally, several old building remains are
scattered across the project area.

Coarse coal refuse has been primarily disposed in two piles next to Lower
Burning Creek. The first is approximately 500 feet upstream of the loadout
facility. Itis 1.5 acres and as much as 25 feet deep. The pile is restricting the
creek as it erodes and slides into the channel.

The second refuse pile is approximately 500 feet upstream from the first. Itis
3.5 acres in area and has very little vegetation. The pile is as much as 50 feet
deep and has several eroded areas. There is a small illegal dump next to this
pile.

The purpose of this reclamation program is to regrade and cover the exposed
coal refuse at the site, and seal the open mine portals. Areas of standing water
in contact with acidic coal refuse shall be eliminated. Drainage channels shall
be constructed to minimize contact between runoff and the refuse. The settling
ponds (presently inoperative) shall be removed. Garbage at the site shall be
disposed of properly. All areas with sparse or no vegetation shall be vegetated.

The approximate area contained within the limits of construction is 50 acres.
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The Tuppers Creek (Layne) Landslide project is located two miles southeast of
the Tuppers Creek exit of Interstate 77 pear Charleston, in Kanawha County,
West Virginia. The site is accessed by turning right (if coming from Charleston)
from the exit ramp onto County Route 26/1. Proceed for approximately 7/10
mile to County Route 26/9 and turn right, the intersection is in a sharp curve to
the left. Proceed approximately 7/10 mile to an intersection with an unmarked
gravel road in a cluster of houses. Turn right onto the gravel road and proceed
toward the head of the hollow. The gravel road splits about 500" from County
Route 26/9. The right hand fork follows the creek and leads to the Layne
residence (bottom of the landslide). The left hand fork immediately narrows
and climbs sharply toward the two Haynes residences. The project area has
numerous houses built on and below the Pittsburgh coal seam. Numerous col-
lapsed portals discharge acid mine drainage B killing vegetation and causing
landslides. One section of the workings is known to be completely flooded with
other sections suspected to be at least partially flooded. The proximity of resi-
dences down stream of the flooded mine workings requires that any pooled
water be eliminated.

The remedial measures for this project include:

1. Establishing positive drainage around the landslide at the Layne residence.

2. Removal of the landslide material to a waste area.

3. Installing wet mine seals and dewatering the mine workings.

4. Providing positive drainage from the wet mine seals to natural drainage fea-
tures.

5. Revegetating all disturbed areas.

6. Resurfacing the existing roads in the project area after construction is com-
pleted.
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The Gerath Landslide project is located adjacent {0 the Weston/Buckhannon
exit of Interstate 79 near Weston, in Lewis County, West Virginia. The site is
accessed by turning left (if coming from Charleston) from the exit ramp onto
U.S. Route 33. Proceed for approximately 2/10 mile to County Route 119/16
(Mud Lick Road) and turn left. Proceed approximately 7/10 mile to an intersec-
tion with an unmarked dirt road. Turn right onto the dirt road and proceed 3/10
mile to the project site. The project area consists of three landslides, one above
the access road to RPM Salvage and two below. The two slides below the road
are blocking the stream below and threatening the stability of the access road.
The slide above the road will not be addressed in this project.

The remedial measures for this project include:

1. Establishing positive drainage around the landslide.

2. Removal of the landslide material to a waste area.

3. Installing underdrains and riprap buttresses.

4. Revegetating all disturbed areas,

5. Resurfacing the existing road in the project area after construction is com-
pleted.
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The Pittsburgh and Redstone coal seams have been extensively surface and
deep mined throughout the study area. There has been an observed and mea-
sured adverse effect on the quality and quantity of groundwater within the study
area that is consistent with expected effects from pre-law coal mining.

The groundwater flow regime can typically be summarized as follows; surface
water infiltrates the ground surface and permeates vertically downward through
so0il and rock until a relatively impermeable layer is encountered or a saturated
zone is encountered. If relatively impermeable strata is encountered, water wifl
migrate along the interface in the direction of the dip until the strata outcrops
(resulting in a spring or seep) or until a vertical fracture is encountered. Simi-
larly, the water will travel along the fracture until another fracture is encoun-
tered or the fracture terminates. Because the area has been mined so exten-
sively, it is likely that the upper fractures will terminate at abandoned deep
mines while below the strip mines the fractures penetrate into deeper strata. All
of the wells and springs are below the mined seams. Within this potable horizon,
the fragile perched water tables become fractured from blasting, drain, thus
reducing well vields. Water flowing from mines is highly contaminated, it infil-
trates, and contributes to the problems in the potable horizon. Additionally, wa-
ter that percolates through pastures infiltrates the fractured horizon and creates
biological contamination.

The resident interviews indicated 23% of the wells have inadequate yields.
Most of the study area appears to be affected by pre-law mining except Birds
Run (see Figure 1). The analytical results indicated 56% of potable water is
chemically or biologically affected for the entire study area and 60% when
excluding the Birds Run area. Comparing the pre-law mining to post-law min-
ing, TERRADON estimates that approximately 90% of the area is affected by
pre-law mining. To combine these foregoing percentages, we estimate the overall
impact as follows:

For the Entire Study Area: (36+23) x 0.904 =7L1 %
Excluding Birds Run Area: (60+23) x 0.904 = 75.0 %

The benefits from a public water distribution system within the study area would
be numerous. Based on the cost estimate presented at the end of this report,
the extension of public water service into the entire study area would cost
$1,246,000, while excluding Birds Run the cost is $1,085,000. These figures on
a cost per customer basis are $14,159 and $13,562, respectively. Using the
above percentages, the Century Volga PSD cost per customer would be as
follows:

For the Entire Study Area: (1-0.711) x $14,159 = $4,092/Customer
Excluding Birds Run Area: (1-0.750) x $13,562 = $3,391/Customer

We recommended extending the water line into the study area excluding the
Birds Run area. This alternative provides the most dependable and cost-effec-
tive solution to the existing water quality and quantity problems within the study
area.
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The Highland Avenue Drainage Project consists of replacement of existing mine
seals, the addition of an underdrain system, and the replacement of corroded
underground sanitary sewer systems. The drainage system installed intercepts
and drains subsurface waters from abandoned mine shafts which lie above
Nuttal, Clifton, and Highiand Avenues in the City of Wheeling, Ohio County,
West Virginia,

The problem created a nuisances and property damage from the mineral-laden
subsurface seepage onto the residential properties and public streets. This prob-
lem was caused by roof falls and clogged mine drains. Existing mine seals were
removed and replaced with new seals and drainage system. A special underdrain
system was installed continuously on three parcels to intercept subsurface seepage
and prevent further damage to foundation walls and basements. The existing
corroded sanitary sewer systems downstream of the problem were replaced to
properly transport the intercepted drainage and sewer flows.
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The North View Mine Drainage project is located in the North View section of
Clarksburg, West Virginia. The proposed mine drainage project consists of in-
terceptor and piping systems, wet mine seals, and a special basement treatment
for mine water. Mine water was intercepted just below the coal seam elevation
along Richards Avenue on both sides of its intersection with North 18" Street,
The intercepted mine water was conveyed through 12 PVC pipe to the existing
catch basins at the corners of the intersection. Similarly, water from sealed
inine portals about ¥2 mile away from the above mentioned site was conveyed
to the existing storm sewer system.

The wet mine seals were installed after excavating and dewatering the mine
portal. During dewatering of the existing mine, the discharge was monitored
and treated, as necessary, to meet state and federal discharge limits. The wet
seal consists of drainage stone, 12 inch PVC perforated pipe, and a compacted
soil cover.

A special basement treatment is required to intercept seepage at the perimeter
and beneath the floor of a garage. The treatment included removing the existing
floor and installing both a perimeter drain, and a drainage blanket in the floor
area. Anew concrete floor was install over the area drain. These drains collect
AMD into a pipe which discharges into the sewer at the end of the driveway.
This project solved wet conditions in basements, on roads, and in yards.



