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October 9, 2008

Mr. Chuck Bowman, Buyer
Department of Administration
Purchasing Division

2019 Washington Street, East
Charleston WV 25305-0130

Re:  Expression of Interest
Mullens Portals Design (DEP14430)

Dear Mr. Bowman:

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 Mullens Portals design project in Wyoming County,
West Virginia.

TERRADON routinely provides the required services to WVDEP/AML throughout the state.
Tim White, P.E. will serve as project manager for this project. Mr. White has AML design and
construction experience. He will be assisted by John James, P.E. our Senior Geotechnical
Engineer with over 35 years of experience. 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,

Director of Marketing & Personnel
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Evaluation
Criteria

A. WV Registered
Professional
Engineers

B. Experience of
the WVRPE

TERRADON offers a very professional and experienced staffto perform
thetasks required for this project. TERRADON, has beenresponsible
forall aspects of themany successfully completed environmental projects
including AML projects.

TERRADON has five West VirginiaRegistered Professional Civil
Engineers located in our Primary office at Rock Branch Industrial Park in
Poca, West Virginia. WealsohavePhillipReed, PE, located in our
Lewisburg, West Virginiaoffice.

Total number of WV Registered Professional Engineers (Civil or Mining)

| inthe 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 experienceto the project and will serve as
ProjectManager. He will be assisted by Senior Geotechnical engineer,
John James, P.E. who brings a wealth of mine reclamation experience.

TERRADON has extensive experienceinboth wet and dry mine seals,
with or without bat gates. Ourrecent experience with Stonecoal creek
had overtwo dozenmineseals. Inaddition, wehave doneregradingon
numerousrefuse piles and highwallsincluding 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

=RRADON

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 Games Bruce Frame
Tim White, P.E. Ear] Oldham Larry Jeffery
Jim Nagy, P.E. Bill Gerencir Surveyors
William White, PE. Kevin Sarrett Robert Thaw, P.S.
Bud McCallister, PE. Russ Lester Dave Brown, .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 festing. He will be responsible for field investigation, sampling,
measurement and other related services.

William Ratcliffe - Environmental Scientist

Mr. 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 responsibie 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.



om0 9d4 sup asiazedns o) wey) seyenb Jey) voneusmnsep Sunioddns spracid 1snur Furury pUR 11ATD URY) 1910 ST Y.
g CHDHAAO AYVIARE NI SYHHNIDNH TYNOISSHAO dEdLSIDEY AM A0 dFgWNAN TVIOL 01

TANNOSYHAd TV.EOL 2%

SHLLTEM NOLLVOLIDHdS SLSIDOTOUAAH

. SYHHANIONA STIOS T SNVIHOLSIH

SYFANIONT AYVIINYS T SLSIDHOTOHD

WHAHIO €  TYNOIDTWNVEIN SYINNVId — SHOLVINILSH

SYHANIONT NOILVIJOdSNVEL T SLSTALIWWVYEDOL0OHd — SLSITV.ININNOEIANA
SYHANIONH DIIVAL SEHEANIONT ONININ - SHHANTION TVOTALDITE
SYOATAANS 0T SATANIDONL TVOINVHOIN  — SISINONODE

SYFANIONE TVINIONYIS T SIDHLIHDYY HIVISANVT ¢ SISIDOTOOE

- NHWNSLAVEA
- AVMHDIH ‘SYANDISHA

B SYOLDHASNT NOLLDMYLSNOD
- SHTINIDNE TAID
T SHAANIONA TYDINGHD
11 SYOLVIH40 AdvD
- - SLDHIIHDEY
- HSALLVILSINGNGY

| | o | ofesl | |

ANTTJIOSHE A€ THNNOSYA '6

HWBuy [edpurf ¢ ' d ONYM I, Apowr],
STVJIONIId YAHLO - YAGNNN ANOHJAFTAL %@ *TTLLL ‘TNVN B8

04D Bury] 7y ermBaiA
JUIPISALJ “O8PAINIY X SewIoy],
WA 40 SEFdIWHN HO STVIDIJA0 TVIIDONTIL 0 SHIWNVN 'S

suosaad (1 / 1a8eaepy gourkg ‘AemaSpny 1oy / 9£9H-579 (FOC) /T06VC AAL ‘TSI “100.1)S HOSIAAL YLION STF
suosiad 7§ 7 JEAPISAIJ ‘ABPAINDY * X SBMOY Y, / [678-SSL-(POE) / 6S1ST AAM “BI0] ‘OALI(T UOSqOdRL TOp
TO1A40 HOVHE TANNOSIHAd "'ON /ADOUVHD NI NOSYHd /AANOHIF AL /SSTAAQV -SHOAH0 INASTd 4

ONX SdA

HAq AFIHISIDT AM 29

aIuSA-JIOf  disiommeg
uonerodio) ¥ [BnprAIpU]

JTHSYANMO HdAL 'S

6861

(IvEA) QIHSITEVISH S

1678-SSL-(P0E)
ANOHJITAL 921410 AN0OH ¥

6STST AM ‘B0 SALI(Q wosqodef T0F uonerodre) NOGVIHIAL
HNVN WL dEINE0S '€ SSHYAAY SSANISNE D40 HNOH T TINVN AL T
979.890-SS 8007 ‘1 Atenuep
NITX (IVHXA ‘HINOW AV 41vd VIVA FONIIEHIYH

FAIVNNOLLSANO NOLLYIIAITYNO TVILNAGIENOD INVITASNGD
NOILOHLOY TV.ININNOIIANT 40 INAWILIVIHA VINIDYIA 183M




ON €050y A ‘uoisurxoy

IALI( YT 0L9T

SaA X Surddeyy srpswureasojoy [pLIDY UWING 0J0YJ

ON — 69557 AM SAB],

P£9 Xog Od

sgA X (v]ag RETLFVY U] ‘Sumnsd I, way -0y

ON 09SST AAM 30da( 1038

peoy AsfeA sAed ] 0861

saA X qery sjrog ‘Bupaq SupreduiSuy perLy,
TAOATT HLIM dd3H0M ALTIVIOEAS

SSHHAAY INV HINVN

"IN YA 2 w0

10u 57 £dod 31 yoes 10] AIEUUONSIN UONROYI[EN() [BHUSPYUO) JULHNSUOD,, UOERY ‘dHSN 48 01 d4.LVJIDLLNY SELVIDOSSV/SLINVITASNOD ATY AISLI0 11




ON

661 PUE €661 ‘7661 ur sydafoad
HONBWIE[IA [B13ds Jo Justiajeqe (JIAV SUlusIssp pue Sunen[eAd SWiyy 7 A[o Jo 1 sesm NOQVINAL ‘uoppe uf

"JUITIA)BQE PUE UONEN]EAD dSeureap sunu poe papnpul spoafload Y2 TINV/dTAAM § s0eloid jo roqumy pue uonduosa  SHA

X
,o8eurely suny prov W peousuadxe Wy 0K §] |
oN
*SIBIA C SB[ O} Ul JUILIIIBAM JO ST
Jo spaipuny pausisop os[e sef NOAVHYAL "PIIPNISUC) PUE PIUSISIP U aAaey s303foxd asoyy Jo amoyf “Suyunu Jo
Jnsai B se uonwpeisdap 1ymbe jo uonenead aiy papnpout spafead YR FINV/IATAM 6 $199f01g Jo oquiny pue vondusssq  STA X
(" Sumuru Jo nsal € 8 UonEpeRISsp Ieynbe JO UONBNIRAS UT SBY ULHJ MCA 20UsHIodxs AU opnou]) ;jUSISop suijioiesm ONsuIop Ul pesustredxe urny mok sy q
‘papiacxd Surddewr oy 3pa piaYy pue sLdaans [o13u0d 03od apiroad APUNNOY A,  ON X
spolorg Jo Jequuny] poe wonduossy S9A
;Bmddepy moyuo)) dopasg pue AYderZoion g Ter0y Um0 8} sonpoid ULy Mok s20(F 'a
ON
*SOINRIPAY pUE AS0[0IPAY PIpPNOUl ALY Sxedak ¢ 3se| oy Joj syoafoad
e Aj1eau pue sonneapAy pue ASojoapAy papnput spdfoxd YR TINV/dHAAM pT 5100001 Jo Joquiny pue uopduosa  SHA X
{SO1NeIpAY pue AB070IpAY U paoustiadxe winy ok sf ie)
ON o
‘sasod.and snorrea 10) sisAjeue S[0s PapNOU sArY s1BIA G Jse) U}
10§ spodfoad [e Apreau pue ‘sisAjeue [ros suros papnput spdfoad YR TINV/dAAAM YT $09001g Jo equny pue uondiosaq  §AX Y
[SISATRUY TI0§ Ul poousLiadxe LY MOA §] R
ON
AR TINV/dAAAM 10] s1d3load g :s100forg Jo sequunn pue mondirosa(y SAA X
(Sunoamdug UONEWR[ONT SUIN/UOREIPSWY SPUET] SUIA PIROPUEqY Uf pasustradys wray ok sy Y 71




-a8ed %o wo peniunuon

A3 1007 “H°d S8V 0007 “I°d DN ‘0007 “T°d
YTA 0007 “H'd TVA ‘6661 “T'd CHO 9661 “A'd ‘AM L66T “H'd SISWISUF [IAID JO A19100S UBILISUIY
(o115 ‘18 “odAL) NOLLYYLSIDTY SNOLLVZINVDEO TVNOISSTIOH NI JIHSYIFNTIN

SupemBSuy A ‘4861 “S'd
(wonezyjeroadg ‘Tes  ‘90180) NOILLVONAH

*USISIP [Jem FupuIeIax Ui paowdLradxf sSunoowr uondnysuoddxd pue prgaxd
‘OJRTEEISI 150D § I9OUIBUD ‘Funrism Honedydads ‘wonesnsaAul ppPY ‘SuluIus usisap ‘sisA[ene [BINIONGS J0] [qisuodsaa Ja5uISud J01Uag
senIqsuodsey yo uoneur[dxy Joug

0 81
HONHIHHIXH NOISEq HONIrIadXd [4 TooufSuy _«wsuosa«w wimam
ANFTIALY A DLLSANOQ 40 SUVIA NDISTA ALV I TV 40 SUVEA ‘HONARIAJYE NDISTA TV 30 SYVEA “H d TTYRIHAA "IIAN
FAONATIAAXH A0 SUVHEA (fenug STPPIN 18114 188 ) FINVN
AMEL6T “T'd (H011295 AN YUBPISII] ISEJ) SIIMBUY 1AL JO APPOS ULILRWY
(me1g ‘o x 9dAT) NOLILVYLSIONY SNOLLVZINYDUO TYNOISSTAOUd NI JIHSHIFEINEIN

SurRdmISWy [1AID ‘8961 “S°'d
(wonezieroadg aes ) "sa1Ba() NOLLVONGE

*1800 pue nPaYds Joafoad sansse 0) JudwIBeULW 30IN0SIX

J0J ayqisuodsay ‘938U 150D UONONISUGD PUB MIIAIIT ANIIGBIINNSUO0I {sTonedydads pue sSuimerp wondnsuod ‘aSsop Jo Maraal
12ad Huouwrdeurw oaferd pur vonensIUpE LU0 10} Sqisuodsoy wonerodio) NOGVIHAL 10) 1d8euey 1ds(01y [Ed1Uy3309x)
sanuqrsucdsay Jo uoneuepdyy Joug

L Lz . L Xageuryy 10sfoxg

HONATIAAXE NOISAA FONANIAIXA ) o
INITHALY M DLLSAINGA 40 SYVEA NOISEA QHLY TS TNV 40 SYVAA FONANAJXE NOISHA TV 40 SUVIA ‘T'd “A\ UYop ‘sowrep
FONATIAIXT 40 SUVIA (TenToT SIPPIN 411 982T) ALLIL ¥ HINVN

{'srenyasse
oy dooxy 1ng ejep 939]dwoo ystwng) NDISHA LOFIOWd TNV J0d ATHISNOISTYE STLVIDOSSY ANV STYJIONTEd JO INTFWALY LS AJOLSIH TYNOSIad €1




"a8ed 1¥a1 U0 PANIHOD)

VA ‘LO0T “T'd ‘AM ‘7661 “T°d ‘O ‘0661 “¥'d
(emg ‘o0 & ‘2dA1) NOLIVELSION

SNOLLVZINYDHO TYNOISSH10¥d NI dTHSYFGWENW

SupRawsuy AL ‘s861 “S'd
(nonezpperoads ‘reox ‘es13a) NOLLYONAT

JUINNIBAY)

19)BM pue U PO UONNGLNSIP I9)eM ‘[0JJHOD JUSTIIPIS PUL HOISOId ‘USISop SIneIpAY ‘sarpn)s drfojoapAdy Joj sjqisuodsar resmSuy 1defoxy

soiqisuodsay Jo nopeueydxy Jorrg

L 0
HONATEEdNE NDISFd ADNIREFI KT 4
HNITIHLY M DILSHWNOA 40 SYVdA NOISTA gILVTNE TWY J0 SHVEA -HONHTIEdXE NOISHA TV 40 SUVHA
HONAIIIIXH JO SHVIA

JmWISuH 3990 “Id2UISUT 1AL

“Ad “r IRJIuuRp “IS[IIAL
(fenuy STpPI 1SILT 188T) FINVN

Vd ‘L00T "T'd VA 90071 "'d *X.L ‘€007 "T'd ‘A
‘TOOT "T'd Y9V ‘1007 "T'd ‘AM ‘6661 “A'd ‘HO ‘6661 "H°d
(P18 “IeR X 2dA L) NOILVILSIONY

SINRWSUH 1AL JO AJDID0G UBILIdWY

SNOILVZINVDYO TYNOISSHIONd NI dIHSYAINEN

Surouidui AL ‘2661 “S'd
{uonezieadg “wa X ‘eai8aq) NOLLVONAT

"UFISIP PUE JUIWSSISSE PUUBYD WBINS [EINBH TONUO0D JUIMWIPIS PUE UOISOId ‘Usop dnerpiy ‘Smipead 1oj sjqisuodsax esmSury ofory

senmigiswodssy yo uoneuedxyg Jorrg

0 ¢l
HONGIEHIXE NDISTd HONARIAJXH [4
ANFTIAEY M DILSHNOG 40 SYVIA NDISHJ JH.1V7I3d TAY 40 SUVEA HONHMAIXE NDISHA TNV 40 SHVEA
HONAMEHIXY 40 S9vVdA

Je8eusyy 199foag ‘romBusy a1l
"A'd “1L ApowmLy, ‘ONg
{fenru] SPPIA 18517 ISeT) HINVN

{S[BITURSSD

03 dooy] Inq e1ep e[dwod YsrIny) NOISAA JOFI0¥d TAY 404 TTAISNOISTY SALYIOOSSY NV SIVAIONId 40 INTWHLV.LS AMOLSIH TYNOSHAJ '€1




a8ed 1xou wo panunuo))

HO ‘0007 “T°d AM 9L61 “T°d
(a1 X odAL) NOLIVIESION

SNOILVZINVDYIO TYNOISSH40dd NI JIHSUFHWHIN

Supreougduy Areyues ‘7261 “S'IN
SupresuiBuy [JAL) ‘6961 “S'd
(uonezieioadg ‘Fea k 99133(]) NOILLVONAL

BIUISIIA 1SIAA INOYSnoy)

s109{0ad JdJRMIISEM PUE TR JO JUdRSRURW TONINISHOod pue ‘Surpruciad ‘Guarpuny ‘adissp ‘Suruaepd wr dudLIadxd Jo SIv4 (¢ URY) SI0JA

sapqisuodsay] Jo voneuepdxy jeurg

(e1m1g “Tes X ‘adA 1) NOLLVULSIONT

0€ 0
HONATIALH NDISHA HONHTIHIXH c ‘ hawﬂuwamm mPWU
ANTITHELVY M DLLSANOA 40 SYvEA NDISHA JIILVTIET TINY A0 S¥EVHA HIONINAAXT NOISTA TINY 30 SYvIEA .mﬂ.m aﬁﬁﬁa %&ENH.M Qﬁmm:&UQE
HIONATIHAXH A0 SUvVHA (renuy SIpPIA SILT 8B T) HINVN
AM 861 “H'd

SNOILVZINVDYO TVYNOISSHd0dd NI dTHSHHEHNEIN

ASofounds ], SULINRWSUY [ALD ‘PL6T “S'd
(uonezijeroadg “1es X “a3132(1) NOLLVONAH

*SWI9)SAS WONNGLISIP PUR JUIUTIBIX) JoJeM JO uSIsop oY) ur sazyjerdads oy

X4 0
HDNHME4XE NDISE] HONAEEdXE <
ANITISIVYM DLLSHIWOA 40 SUVHA NDISIA GHLVTHY TINY JO S¥VIA HONSMAIXT NOISICQ TWY 40 SYVHA
HONHIFIIXE A0 SUvVHA

sanIqisuodsey Jo voneur[dxy Jourg

JUISUF [IALD
Hd “V sowmrep ‘AadeN
{jenray SIpPPHAL 183 1S8T) FNYN

(-spenuasss

0} deay ynq ejep #e[dwod ystng) NOISHA LOAIOUd TAV Y04 ATAISNOJSTY SHLVIDOSSY ANV STVIIONDI 30 INFWAILV.LS AJOLSIH TYNOSYId €1




-a8ed 1xau no ponunIo)

AM ‘€007 'S°d SI0AdAING PUEBTY JO UONBIDOSSY BIUISIIA 1S90
(a1e)g “reo g ‘odA1) NOLIVIISIONT SNOLLVZINYDHO TYNOISSHI0Ud NI JIHSYTINTIN

ABorouyda ), Suprdsuiduy ‘9661 “S'd
(uoneziedadg ‘res g ‘ear8a() NOLLVONAH

suorpedjire)d Axadoad panivyap pue sAvpdAo

dewr xu) ‘os|y udwraamsesws Ajnuendb pue nose] HOIINIISHOD J0J SIUT] ISBQ SUTYSIEISI PUL SJUSUMIION [OLTWO0I ASAINS JO JUINIYSI[GRISD
‘surddeur onydeaSodo; ‘Burddewr Jo Sunips prayy ‘pexmbai J1 ‘fonpues Axjowmuersojoyd Surpnpur Suzdaains jo sydadse (e 0] s[qsuodsay
sapgrsuodsay] Jo uoneuepdxy youg

. I 104A2AING [RUOISSIJOI]
FDONANAIXE NOISH ‘HONHIIHIXE . )
ANTTYELVA DLLSINOQ H0 SUVEA NOISEA HLVIH TV 3O SEVEA ‘HONENIIIXT NOISTA TV 40 SUVIA 'Sd “V piae( ‘umorg
HONITIHIXH A0 STVHA (Tenruy SIPPIAL 1SILY 15e) INVN
AM ‘€661 °S°d SIOAJAING PUE ] JO UONBII0SSY BIUISIIA IS3AA
(o35 “reex ‘odA1) NOLLVYISIONY SNOILVZINYDUO TYNOISSHJ0Ydd NI dIHSHFGWNEIN

Surdsamg ‘6861 “S'q
ASojowipa ], Supdasing ‘1861 “v'd
{uonezyeioadg ‘es x 93189(T) NOLLVONIE

‘suonedjLIep A)1adoxd paprejop pue SABLIAAC

dewr xe) ‘ospy Judwdanseow Ayppuenb pue node] HOPONIISHOD JO) SIUIJ ASBQ SUIYSIIQRISI PUE SHTSUNUOW [0IJHGD AJAINS JO JUIWYSI[R)ISS
‘Burddems oiydesdodo) ‘Suyddew yo Suipoe ppoy ‘paambaa 51 ‘jonunocd AnsurmreaSerogd Suzpnpur Surdsaans jo spradse jre 105 afqisuodsay
soniqisuodssy Jo uonenerdx Jeug

(44 £1
FONINIAAXE NOISAA HONANIAIXA £l gowm?m:m Mmgmu:ﬂm
HNFTEHLY M DLLSHINOC 40 SUVEA NDISHT GA1V TS TNV 40 SUVIA HONATIIIKE NDISTA TAY J0 SYvAA 'S'd A 1oy TMey |
HAONHTIIIXH JO SUvVHdA (fenroy SPPYA IS4 BT AINYN

{'STeT3 R8s
01 doany 1nq eyep A19]dmIed YSIEILT) NOISHA LOAFOEd TNV 404 ATIISNOASTY SHLVIDOSSY ANV STV JIONINI A0 INHWALYLS AMOLSIH TYNOSHHd €]




-aded J¥ou wo ponuyuo))

VA-Z00T ‘DN-L66T “DS-L661

‘AM-E66T ‘AM-T66T THO-T661 3093y adedspue’y

(o818 10X ‘0dA 1) NOLIVYISIONY

BIUISIIA 1SOM\ VIV IOGUIDIA] 9JRI0SSY

VISV deyd Am

$39912xy adeospuer] Jo A0S HEILIDWY
SNOLLVZINYDHO TYNOISSHAOEd NI JTHSHIgWHN

(Suuueyy) Aydeasosn) ‘peel “v'd
1Moy adedspuey ‘861 “S°d
(uonezieioadg “Iea & 90133(]) NOILLVONA

‘suepd sZeuivap pue Supeas 1o sfqisuodsay
somipgrsuodsey Jo uoneuedy yarrg

udi1ss Sumper
0 (usgsaq %9 Smp m.uv 4 7 Tdeuey Juouidojpas pue]
FONATEEIXE NDISAq HONARIAIXA ; p
ANITIFEVA JLLSTNOA 40 SHVAA NOISTA GAIVTTY TV 40 SAVIA FOINATIAIKT NOISEA THY J0 SHVIA VISV “{ A10301x) ‘X0
HONATIIAXH JO SHvVHA (Jentuy SIPPIAL 1STE] ISET) FINYN
AM 9661 °S°d

{ormg “rea  ‘odA1) NOILVYISIONY

SNOLLVZINVOYO TVNOISSHAOEd NI JIHSHIGWNAIN

ZurfaAmmg ‘6861 “S'V
{uopeziferoeds “1eo A “92185(7) NOILVONAA

*sAaAans Argpunoq pue AepraAo dew xeJ, Juswaansedwr Apyuenb pue

INOAR] WOTDNIISHOD I0J U] Iseq SUIYSHquIss pue ‘sAdams dsigderdodoy ‘Surdden yo Sunipo pyoyy J10j suoneyndurod 3d1j0 pue LsAms poLy

soptiqisuodsay Jo noneuejdxg joug

. L J0A3A1ING [RUOISSIJOX]

FONEIYEIXE NOISIA HONNAIXE o
NI THELY M DLLSINOA 0 SUVHA NOISEA GELY TN TIWY 40 SUVEA ‘HONSNEJXE NOISHA TWY 40 SIVAA uslag ‘seueyeg
FINATIAXH JO SUVHA (Tenruy SIPPIIAL 48K 15e) HINVN

("S[RIuass?

03 dao] 3nq eep 939fdwod ysrung) NOISTA LIFI0U TAY YO ATIISNOISTY SHIVIDOSSY NV $TVAIONIAd 40 INFWHILVIS ANOLISIH TYNOSHHd ‘¢




afed 1X0U U0 PINUTTO))

(smmg “reax ‘edA1) NOILVEISIONY

SNOILVZINVDYEO TVNOISSFA0Ud NI JIHSYHINAN

JDUSIIG-030) [eFULNOXA T hmccﬂ n.dw.mﬁ ﬂoﬁmNmmmmounww «MM@.W ﬁookwogv NOLIYONgs

*syxodax pue symunrad VAN ‘simmind SRGAN “UBISIp WEBINS [Ranje)N “SHONEIJNIS $ob/I0b ‘Sinuntad ‘uSisap ‘suorjesurop puepam

senjIqisuodsyy Jo uoneueldyy Jorig

0 £
HONAIdXT NOISIA HONIEdYE 0
ANTTIRLY M DLLSHWOA 40 SAVdA NDISHA qILVTEH TNV 40 SHVEA SHONANEIXE NDISHA TNV 40 SUVHA
HINHTIHIXH A0 SHVHA

ISIHDNS [RIETONATEH
*TAL WAL QIITY
(Tenmuy S1pPUA 981 ISBT) FINVN

(10318 “1eax *odA 1) NOLLVYISIDTY

SNOILVZINVDYUO TYNOISSTI0Ud NI dIHSHTENTIN

(uonezyferoeds ‘rea X “sa18o(r) NOILYONAH

‘USSP [rUL pUL SAPIS AJIQISEI] SWLIIBAL
JO Inode] pue DUBSSIEUUOIX PRI 0100 AJifen) pu sSulMeIp udisa(q -oueeq s pue Surpesd ons ‘udisop 391 ;poddng qavd

sanigisuodsay Jo vonruedxy joug

S¢
HONHRHAXE NOISTA AONATEAXA 14}
ANITHALYVAM JLLSTNOG 30 SUVAA NOISHA CELV TN TINY 40 SHVHEA “HONANIIXE NDISTA TINY 30 SUVIA
AONATIAIXH 40 SYVHA

UBIDIUYID |, (JV)/IPUSISI( J0THag
(1 “UIAY] ‘sarLien)
(renru] SIPPUN IS I88T) HINVN

(@@§ “aes X 0dA1) NOLLVHISIONI

SNOILVZINVDYO TYNOISSTA0Nd NI JIHSHAINIIN

ABojouyda Y, SurIsuIBuy SuIAAIng PAL) ‘1661 SV

{wonezieroads “rea X “09139(1) NOILYONAA

‘symunaad

[EJUSUIUOIAWF “USISIP [0.IU0I JUSUIPIS PUL UOISOLT IDUBSSIRTHOIAT IS pue SUIAdAIns SUIPNPUT Y104 IS *suonesyrads yo Sugrim
‘JOHIq WONR[NI[ED Pue [ouo)) Ajfen() ‘SuIMe.Ip USSP [I¢ Jo UONBUIPIO0d ‘HONBUIP100d 3d3foxd “dueieq ayis pue Surpesd 3)1s ‘uisop
9318 (fen3daduod) JwWpn{UL SYAOMYILH “SUONEB[NI[ED JINEIpAY pue AZ0[oIpAYy Jo SuNSISTHOd suonend(es sSeuirap :IPNPU syse) udso(f

sapiiqisuodsey Jo uonenedxy Joug

14!
HONHNIHdXH NDISHQ HONATIAIXH 14}
SNITHALY A DELSHNOA 0 SHVEA NDISHO 2IVITY TAY A0 SAVHA HONATIH X NDISEO TINY 0O SUViA
HONHPHJXH A0 SEVHA

GRRIUYI ], (V) “1ouUdIsa(
WA “IDUIIRY
(revnuy [PPIA 18314 “1seT) HINVN

{*S]RN2SSe

03 daay Inq grep S9e1dwod ysmung) NOISHA LOFI0Yd TWY Y0 TTIISNOISTY STLYIDOSSY (INV STVAIONTI 40 INTWHLVLS AYOLSTH TYNOSHAd ‘€1




Jardo)) azig SwIdUISUY 95(L 990
Jjurtg/reido)) Jojo) g 0S1D-YVv dreys
(7) g rerdo) gss-yv dreys

00L€ Ioryaser] 100D dH

() yuLg 9008 IorIese| JH

JIMNOIJ D6SL 1P ruBisa( dH

A3N0Ld DOSOT 12rusISog JH
TOTPINPOTAIY/SUIPO]J/Sunuiig

(€) sxo19fI0) BIR( JINS

() suonwls v10] uoddo],

3IVMIJOS WJO SHIBUIOI) JGUILL],

uon¥lg [¥10 ], SurdonIsoy [BqoL) LY eMPou )Ly QUL
JuSWdINDY SUIAIAING

QA UOTIBISOIIIAI
(Iresm) rermpPnng — 19 44 + 8§ D1
AZO[OIpAH — T'T°€ SV ¥ 99H ‘TT'T SINH %9H ‘I-9[
ABOJOIPAH - (S9IS) 99 WL, ‘07 WL ‘SS UL
00T e ALY
00¢ 107Uy
dVOIRPH
opdy
- S[IEAA Y)IRT] PIDIOFUIAY PUB SIOYIUY ‘S[[BA\ SUI]
€007 dqBISUIAN PUE I[GRISUIA,
HdOISES
HNVIYI
3[qeIs Dd
- fyqeyg ados
(s1s&feury yromaN odid) AAVD 19 ~ SPOYISJAl PAISOBH
u3Iso(] [PUHEBY)) 10) ATEMIJOS IIISCHIMOL] POYIOTAT POISOBEY
IBM}JOS ASO[OIPAH PUE [013U0]) UOISOIT -  PEIPIS
SA[NPOIA] UBISa(] AdAIng pur TAL) M dopisa yustudopAd( pue| L)L Hsopony
ITEMIJOS

‘SHDIANES
NOISTA TNV HLATINOD OL d980 34 TTIM HOIHM FD1410 AMVINTEd THL NI FTgVTIVAY INAWJIINOT ANV H¥VMLIOS A0 LSITV FATA0Md ‘¥1




a8ed %00 "o panunUOy)

€ITST AM ‘PRUTIM
DEOY PPRBIIA 68¢C

BIUIBIIA 1S9 “Ajuno)) wivmng
‘STOISHIX Y

2486 600°008°cS WOISSTIIIO)) AJUNo)) wewng | Uiy JIJeAL 9007 AJIRo,) wewmng
£0909 SIOW[] ‘0581 BIISIIA JS9M “UOISILIRY)
OpPE 9Ing 392.08 aeg v o 91 $-1 HYD 10} [IALD /NS
0/ 0S 000°000°07S TONINIISTO)) SIAT W[y Swisnoyy jmamaduydoy uoysaLaey)
LTEST AM HOISILIRYD) BIMBIIA IS9A DIIATOSSIS
9061 Xod Od SUOISUSIXY 2UNY 13)BAN
%0 000°00S°TS IDJBAN UEDLIDUNY BIMISIIA 1S3 H33.L7) I3
BIEISIA 189 ‘uoiSununyy RIUIBAIA IS Y20 IS
UOISSIUINIO)) SHOISHA)XT
Y08 000°000°C$ Ayuno)) 1PqE) P 4Sd 0 Hes UIBIAL 1318 A (IS 20 HeS
LTEST AM u0ISILIBYD BINSAIA J52M ‘0dOH MoN
9061 X0 Od HUET338A0)G I33BA DI |
%66 000°009$ TNEA BEILISWY BISIIA ISIA adof] MaN
LZEST AAA BOISILIEY)) BHIISATA 1S9AA “‘aoiSununyy
9061 X0%f Od STOISUI)XTY SUFT IJVAA
%0 000°0SY$ ISJBAN WRILIOWY BIMISIIA ISIM CIANOYH AM
T6P6T AA\ ‘HOISA[IEY)) BIUISIIA 1S0AA ‘Qo1smous
JALI(] SULIRJ UdASS S67 UB1sa(] [IARANS
%08 000°000°001$ DT ‘T yuumg yuswdopaa(f ISLIIA HTumeg
NOLLYDO]
HIFTdWNOD INIDHHI LSOO NOLLDOELSNGD JHLIVINIISH FINMAMO 40 SSHYAAY ANV HINVN ANV IdAL ‘TAVN LOF0Ud

TIODTE A0 FRINIONE A4 LVNDISHA SHL 3V [HOA HOIHM NO SHILIATLOY INASHEd €1




000°00£°T+1S$ :S1SOD NOLLDMISNOD QILVINLLSE TVIOL €1 -S1LO310¥Yd 40 ¥ddNNN TVIOL

08677 VA ‘oxoqsouley

SALI(Y 9BR[[IA YropueuayS (ST BIUISIIA ISOAA JnOYSNoAY],

%ST 000°000°c$ SOPIN SIS IIMO], [[9)) SNOLICA bp
SOEST A HOISIHAEYD)

ISe “PALH eYMBERY] 0061 BIMIBIIA I59M

0T1-V wooy ‘¢ Smppng Ayuno) SIMa]

%07 000°000°T$ LOAAM T/6TTH 93pLIg uny SIS
SOEST AAA U0ISOLIBYD)

Ise "PAIY BYMenesf 0061 BIMSIIA 3S9M

0TT-V wooy ‘g smpjg ‘Ayuno)) ysrey ‘SopPIE

%08 000°000°$ LOUAM ‘81 AD w20y

PIEST AA UOISILIRY)) BINISAIA JSOMN “HO)SOpIBYD)

€SE1 X0 Od }o3(] Bupjieq

%ST 000°000°€S uojp¥e)) 194 Jiodary JaSeax

PSEOT BIMIBAIA ISOA\ ‘JUOULITE]

J93.1)S HOSHIBL H(T BIHISIIA 1S9 uouniiey
%06 000°000°c$ juouLIef A1) HIBJ J9IBA JuOULIIR ]
o BHIISIIA ‘T{9AA 20O
09857 VA ‘femadoy SHUR], [an] MAN PUE ‘SHOISTIXH
393418 [eLISIPU] (96 I HJBAN ‘Apmg SmeIpAl
%466 000°0SHS Aaeduwio)) INEAA URILIDIEY BIHISIIA a7 304
NOLLVDOT
HLTTINOD INFOYHd LS00 NOLLDIIISNOD I LVINILSH YENMO JO SSRIAAY ANV FINVN ANV HAL ‘HWVN LDHIOUd

TIODFY 40 ddANIDNT GA1IVNDISHA HHY 39V NOA HOIHM NO SHILIALLDY INASHdd €1




LOSOT AM ‘umousgiony

PY J9ATYH 890 AM ‘Auno)) sifeSaoucy

%07 00°000°000°TTS 8007 ‘sjoorpdg &)umo) eieSuonory | USISIQ MG TAID | [00YdS YBIH Ayisaoamng
SOEST AA\ “TOISILIBY D)

€99 ‘¢ Sarprng royde) AM “Huno) [RAOIII

5321083y uorsuedxy adpoy

YS1 000°005°SS 8007 [BINJEN JO UGISIAL( AM uBLsa(y MG TALD 184 9181§ S{[Bq UIM ],

AM “uo)Supunyy AM ‘mo3dupunyy

WL EY: (EFTH I T SALIOULIO(]

2 Sumueld SIDIPE] adeaspreqy | “20)15,) SSSUIIAA ¥ YIBOH

%01 000°000°LT$ 8007 AJSIIATULY [IBYSIBIA | “UBISO(Y NS TAL) AIsIaATu) [[BYSICIA

9€£897 AM ‘PIRHRI00I BIHISIIA IS ‘PPRUSIOTN

0a.0¢ AqYsV IS ‘Buifasmg [ooIdg

%S1 000°000°C1S$ 6007 AOF Aumo)y ApIvy] | ‘SISO 9IS ‘PAL) | MJRIPIULIIUY PPYIIOOI]

£1TST AM ‘PRUUIM Suifoarng | imBaiA 359 Yoda(g 100G

%51 000°000°Z1$ 8007 HOY Ayuno) wemng | ‘uBISH( NS PALY | AIB)UOIRF SABIL, MON
AM ‘mo)Sunpanyy

FLE R T 7 eHSAIA IS3M “uoiSupuny

» Swmueld  sanipeg Suifoaang adapo)) eduyday,

%S1 000°000°0Z$ 6007 ANSIoAIU() [BYSIRIAL | “UBISa( YIS “TIALD) » Ayjunuruio)) [Rysiejy

T99ST AM ‘TOSTRHIIAA LIl ER T

193118 AIOMEIAG SupA3AIg I3 “Ajamo)) oBuiyyl

%ST 000000078 8007 HOE Ao o3y | OSISAQ S ‘PAID) | YOS YSIH [eHU)) 03U

ALITTEISNGdSTH
SN ¥N0A LOALOAd LN .
HLVA NOLLITdNOD HEANAO ALFTIFISNOJISHY NOLLVDOT OGNV
LSOO NOLLDMULSNGD AJIVINLLSH THLVINLLSH JO SSTAAAVY ANV IINVN | SINELL 20 TINILVN FdAL ‘INVYN LOIIONd

SYAHLO OL INVIIASNOOS-HNS V¥ 8§V DNIAYAS ST WHLI dN0A HOTHM NO SHLLIALLDY LNHTIND 91




aFed 1¥oU UO PINURTC))

SOEST AM UOISIIBYD

ISR PIBAI[NOG] BYMBUES] HO6T eI arA 35S “HONIIE

011~V wooy ‘s Surpying HoeUIR[Y

SOX 9607 000°000°TS sAeMyBIH Jo WOIAL(] ‘LOAAM IPISpuE Y “OpIspuE’] HoyuIH
SOCST AAM UOISI[ARYD

Ise "pAld vgmeuey 0061 AM ‘Ayuno)) syaeseafq

011~V wooy ‘g Suppng Apmg amoy

Apmig P00T 391 000°071$ LOUAM ssedAgr (91 AM) S L1818

PSSOT BIUISIIA JSIAN JHOUREIR ] BIISIIA IS9AN ‘JuouLiLy

paa}g uosIRf 00T ‘Apnig dIeIL

ON 9007 23] 000°07$ jmonraed AN | juswdopaapay SHI0AN 250)) JUOULIE]
SOEST AM U0ISILIZYD)

ISe PALY BUMBURY (061 BINEAIA IS4 ‘BIEPIS

011~V wooy] ‘g Sulpjmg yromsaoejdayp

$3X 5007 000°068% JOaAM afpreg ‘98prg yoavy sipepes
S0EST AAM TOISILIRTT)

ISB "PAl] BUMEURY (061 eruISarA 359A0 ‘Ayuno)) uedory

011-V Wooy ‘g SuIpymg Judo[RA(f 9IV[J UIBIUNRO[

sax S00T 600°009 $ JLOUGAM SaURTY SUIWIME €/ AM

BIHISIIA 3S9AA ‘Ayanony Apaeq

0657 AM. “A3pdeg sug)f UOnOIH

aonpdNISuO) 8ErT X0 'O°d $0 0V 001-H-91€X 38pHyg

A2pury 806¢ 600°000°T¢$ U] ‘avB015) 29 OIPIIA ABANY BUI0304 (ouvag Yinog

60EST AM “Holsprey)) yuog BINISAEA JSOAN “AJUNO)) TOSEIABEY

HOTIHLIISHO) JALI(] BLIISIAA SO8 SUR[J WONIIXY

xpun 8007 33} 000°0Z § “ou] ‘Aueduio]) gondnIsUe)) odrg 00 STET-61-LIES aBpLag Asdin
SOEST AA HOISILIRYD)

ISEI PAIH BYMETHBY] G061 BISIIA 189AA “Ajano)) weung

011~V wooy ‘g Suipjng ABURPINUY HE AM ‘] dwey

sax L00Z 000°000°c$ Suraeg LOUAM ‘Supresaiduyy anfeA ¢ SN

{ON YO STX) NOILVDO'T
JALDTIILSNOD UVHA LESOD NOLLDOUISNOD GHLVINLLSE HAINAO A0 SSTHJAV UNV AINVN ANV SJIAL “HWVN LDACQAd

QIOOHY 40 HINIDNE ASLVNDISEA SHL SVAL WHId d10A HOIHA NO SHVEHA & LSVTNIHLIA JHOM JFTTTINOD LI




s8ed 1xau UC panUKUO))

mmﬂwmh A A97F 3104

LTEST AAM HOISSIRY) apeaddn)

9061 X0g Od LEGIEYAN

SaA 9007 600°000°1S IA)BAN UBILISUTY AM UGHNLISK(Y I0JEAA 397 110

LTEST AM U0ISOLIRY) BINISAIA 1507 ‘AJuno)) vympuwy]

9061 Xod Od SUOISHIIXH

S LO0T 000°009% AIPBAA UBILIIY AAN UIETA] J2J8 A UIIINOYA 22y
LTEST AM UOISspIRY)

9061 X0d Od BIAISIIA 1S3AN ‘AJUno)) 123sqapn

*JSHOT} JOpH[) 8007 006°008% JJBAA UBILIDUNY BIDIGIIA JISOAN UOISTUR)X Y WIBIA] I9JRAA IO }org

OCIST AM AIOSYIOT BIUISAIA 1S9 “ArduroSymoyqr

SNUAAY |, € 90, | WSISd(] ‘apeasd) juelg Jmounea],

*JsU0)) Japupy 6007 000°008°T% Kuiodimoy 30 431D 191eMd)8e AN ATOUI0BIHOTA
6797 AM SRIIOY ],

86 Xog Od BIUISIIA JSOAN ‘sumioq ],

Aypogny 0 112 Jo uSsa(q uorswedx

$aX LOOT 000°005°T$ NSEAA PIIOS AJuno)) Jaypng, Hypuey] Ljano)) mypny,
LTEST AM UoIsafrer)

9061 X0d Od BIMIBAIA 3547 ‘A3Uno)) vymeney]

J)BAA UBILISWIY BIUISIIA JSIAA HOISTIIXT] UIBJA] I9JUAN

"3SU07) Jopufy 860C 000°001°Z8 P VA Anmo)) vgmeuesy 7 aseyq swrexy xaddp

LTEST AAA WOISapIRY)D BIUISIIA JSIAA “AJuno)) egmeneyy

0061 X040 Od UOISUIXT HIRTAL I3JBAA

"Jsu0)) Bpup 8007 000°008°T$ IBRAA WEOLIAMY BIMISIIA JSOM ALpngy/yous.y srysLy saddny
SOEST AM “woIsafIRyD

IS pILAdNOY vyMeuey 0061 PIUISIIA 1S9 Q[IASIdWITING

01I-V Wooy ‘G surppng 61 oY §N

oN S007 000°00T°7T$ sAeMYSIH Jo UoISIAIQ ‘LOUAA ugEsa(g SupRpIA 1 10p1II0)

(ON ¥O SHA) NOLLVOOT
dHLDOAISNOD dviA LSO NOLLDAUNISNOD GAILVINILSH HANMO 0 SSHHIAAV ANV TINVN ANV BdAL “BINVN LDALOUL

(TH00HY 40 dHENIDNT Ja1LVNOISIT JHL SVAM TN ¥N0A HOIHM NO S9VHA ¢ LSVT NIILIM H0M QHIFTdINOD LT




28ed 1x5u uo panunuo)

Ayame)) [aqe)

0y vgMRERN-U0ISILIRY) HOISUA X FTI[FN AN

sax $007 000°060°7% JO VU IIBAN BEILIDIY AM a3pny wom)

Ayano)y eyameaeyy

9GCST AM SoURTY ssoa)) JURUIAOPIA(] 971§ [ERIUINO))

8I1L ¥ogd Od uosuedxy

saX 007 000°00S°1$ e Surmes) 9181§-ML Suppiey Sujures) a3eIg-IAY,

Ayuno)) egamguwyy

‘0D wa?mmmﬁmuﬂnﬁmmmhwﬂu HoIsua)xiy SUILIJB AN

$3x 007 000°000°7$ JO VIH/I3BAL HEDLIDUIY AAL deo puog

POEST AAA UOISILIRY)) Ayno)) yspiey

S 3908 LS 109 PRIV

sa X 00T 000°000°%$ AP TINV/dATAMN asujoy xopdwio)) y}aa1)y [rodu0IS

vmmmﬂ g =Oumvm.ﬂwmmo huﬁﬂou NHEPN-.—NM

HqS P20 1S 109 ApmIg 1318 A\ O[O

Apmg 00T 000°0S$ P TV/EAAAMA wojsalreq)) jo vay
LTEST AA\ UOISILIRG)

9061 x0d Od BIWSAIA 189A4 “A3Uno)) simoay

$3xX SO0T aoc“caﬁw JIFRAN UBLIDUIY A A\ =mmwwﬁm hmmmum are(y sjepuag

POEST AAA HOISILIRYD BIUISAIA 1S9 ‘A3Uno)) [PMoqdI

S 19208 |, LS 109 UON BRI WA

$ax S007 006°000°t$ AP TINV/dAAAM SO[1J SSRIY SOUOL WpuAp

10957 AAM “Uudo} BIHISIIA JSIAN “URSOT

p6L x0d Od USISI(Y [FALD)/PNS

sax £007 000°000°01$ TTBIAl 3o%[q uresanoy T 3SBYJ [{BIA] 30VJ UIRIUNO§

EITST AM ‘PPRUUIA BIUISAIA ISOAN ‘PPUWA

s3x 9007 000°000°TS O fpuno)) meaing uosuedxy jooydS YSIF pRYIIM

LTEST AM U0ISIIBYD) BHIIZIIA 183AA “Ajumo))

9061 Xod Od ‘uonedoEYy

S X WQON acwnoﬁcnﬂm k@wwg m&umhuamw \FP? &ﬁmrﬁ omwhoww kowﬁa owmumvm %houﬁ._mw

LTEST AM UOISI[IRYD | BIWISHA ‘A)Uno)) SWBI[IAL 90uTI]

9061 X009 Od Haey omwhewm AAJBAA PIJRAIH

$OX 9007 000°005°1S JNEAN TBILIDTHY AM UOf[ey) UOIFIIAl | SWERI[HAA 92011

(ON YO §3X) NOILVDO'1
QALDNULSNOD | WVIX LSOO NOLLONYISNOD QHLVINILSH HANAMO F0 SSTIAAV ANV TWVN ANV AJAL “TAVN LDArOdd

MIODFA 40 YHINIDNT GHLVNDISHA JHL SVA WAL YO0A HOTHA NO SUVEA § ISV'T NIHLIA U0 A THTINOD “L1




£E0ST AM “oeyjng

Aumo) wewing

0000218 ouey ajdeA 1e3ng | UORESHIAl PURIPM
Sa X €007 I ‘A Jo Honeiodio) I0)oy vlodo], PUBHSAL BI0AO],
TO6PT AM ‘Smgsinay A3uno)) IPLIQUIdI
000°05% 399038 337 Y3ION DOF “usnrdepad(y IS [00YdS
$aX €007 JUIIPIW] ANPLA03ISQ JO [00TIS AM [BIIPAIAl PBdoaISO AM
€0EST AM “EOIS3[IRG)) ‘0§ Ajumo)) eymeueyy
000°000°7% SNUIAY PUOIIY (0T JUBTEAOTaA(] VIS [RIDIDWLIG )
53X £007 -au] ‘aury a3pry jodaq swoyg
COEST AM ﬁﬂoawm—umaﬁu 08 hum:.ao BYMBUBM
0600°060°8% INWIAY PUOIIS Q0O juanrdo(aa( 1S [EIIININIG,)
Sax €007 uy ‘varredpry uosuedxy sdprignog
LTEST AM wOISaLIRY))
000°05S$ 9061 Xog Od SIS SUIT BBILAA
$ax +007 INBA\ TEIIAWY AM HI2I) T
{ON YO STX) NOLLVDOT
GHIDNYILSNOD | AVIAX LSOO NOELDNULENOD QI LVINLLSH WANMO JO SSTIAAV ANV TIWVN ANV AdAL “FINVN 1LDAr0Yd

CIODHE 4O YHEINIDNA GHLVNDISHA HHL SVA IWHIH 9N0A HOIHM NO S¥VHA € LSV NIHLIA I0M dITF1dINOD L1




£7SST BIUISAIA JS3M “uyre)y AM ‘K300 wodury
000°00+$ SIDLFO ISNOIIING) UBISA( IS ‘PADD
S3)BINOSSY [IUNQ) S P00z UOSSRUUIC) AJUNO.) WU I3 Y16 Hunosy ujeduy]
PIPST AM “GMO], S3LIRYD BIUISIIA
Y1 000°600°TS *3AY UOISHPIAOIAT QLT ISIAN “Apuno)) uesisyyer
‘ddry BuiqpH ON $007 s[ooypg AJuno)) wosIar 10012§ YEIH uos.3jar
¥SS9T
BIUISIIA ISIAN JUOTLITR Y ermSaA
000°000°v% JaNg wosydep (07 IS ‘JUOULITE § ‘Suipjng
S2JBINOSSY MO 83X $007 ymoune g A3 Aoyeg olyqng yuouryey
BIUISAIA
SIONNITY LSLIT AM ‘Aouuroy 198 ‘Aumo)) sapysdurey
JALIYS 000°000°1$ 319208 yB3IH yineg op 100128 duIpsuULIDIUL
WOSHRTIAN SIX 9007 HO4 A3uno)) saysdusy 38p1rg wodz)
SJIANYIIY 0SH0T AAA “TOTE() ISIM, BIUISHA
JDALIY] 000°00S°T$ L] SIASIIISIS POT 189A0 “A3uno;) 33prppog
HOSWIRITIIAA $3X 9007 AOF Auno)) s33puippoql | eoyss Y3y Ayuno) s8prppoq
AM amoyuedioy
$31BIIOSSY ue[g INSEIN
o ON 9G06Z 000°000°TS AJSTOAIEN] RIUISAIA 1SOAA 1)U WONBAIIIY (1AM
AM Aoy
£006-Z08ST AM. “Aopyeg BurksangpNg/IAL
SPYIIY €006 Xog Od Swppmg 90UINS YIEIH
posug ug( S3% LODT 060°005°1$ ANSI3AIU() 2)BIS UIRITNOTA AJISIDATN] 9)8)S UIBIUNOT
S10NPIIY BIIZaEA 3890 “oda(g noog
TALIYS €ITST AM PPRUIIAY | Surfssing ‘adsa(q Mg QA1
TOSTBIIAL $3X 8607 000°000°1% TOE A1enc)) wemng ATRNUMIBLT SABI ], MAN
PSSOT AM TUOULNIE ] BIUIZAIA JSA\ YUOULITE,]
$3JBIIOSSY INUIAY 1STOOT TOTT sjuduaAsoidmy sndwe))
g 2 LO0T 000°000°1$ APSSALN() 281G JUOMLIIE,] AYISTOATH() 3)¥)S JUOULIIE]
HIIM
GHLVIDOSSY (ON 0 STX) NOLLHOd SWYId ¥NOA 40 HANMO NOLLVDOT
WL JEILOONISNOD AVHA LSOO NOILDOMILSNOD IIVINILSH JO SSHYAAY NV JINVN ANV ZdAL ‘GNVN 1O910¥Nd

(ETHISNOISTY SV WA 4NOA HOTHM ¥0d

AOM AOQ ISVHI HIVOIAND ST MAHLO OL INVIINSNOD-4NS v NHHE SVH WHld 4110A HOTHM NO SUVHA ¢ LSVTNIHLIM MJOM I 1HIdNOD 81




NOTATH JLVA R0 AVIA HVANTTVD NI 1€ §AdWIDICE YALIV QIOA TWOIEY TIA INTWND0J STHL "ALON

IPICYPSUT * [, UOAJ]S :OWEN pojuLly

8007 ‘57 Arenuqay -=reg [PUUO0SIdJ JO 10)23XI(] N1

el

y
el o
.ﬁum.w .wo 1) 1els p St ﬂﬂomv&um 2L 0¢

*syoofoxd peduereq Surpiacad wo siseyduws 18313 P ‘spoofoxd ajearid 1oy)o snosownu xoy Surpeadax oﬁ._ pauSIsap aaey

M ‘OS[Y  "SIPI[SPURTT [JerdD) pue Moax)) sreddny, pue “jeax) aepa)) ‘uedsuocyepy dure) ‘resury ‘yelesrpy ‘souop upjuap Swpnpu
spresySyy pue safid 9snJa1 190 SNOISUWNT U0 SUIPLISI SUOP IARY 34 “WONIPPE U] "S[EIS JUTUI UIZOP 0A] IIA0 PBY 21D [ROIIUO0IS
M 0K AXD JUBIL An() *$33ES JBQ INOYIIM 10 TIIAL “S[RIS JUTH AIp PUL JoM YOG UI IUILIIAXI JAISUNXI SBY NOAVHIAL

~BBUBIA] 193[0ag se aAI9s [IM pue Jasfoad oy 0) dworrvdxs
USISOP WONBUIB[IDA PUE SJIOS JO SALIA 6 J9A0 SSULIQ OH ‘NOAVHIAL YIIM I0ouISUd [BIUYDIII0IT J0TUIS ¥ ST “*J ‘Some uyop "Il

WeIB01] SpueT

SUIA] PIUOPTIRQY BIUIZITA 188 U 20§ y1om unoyied o) suoneoyienb suwty moA Sunroddns seomosal yo nondiosep 1o uoneuLoyur [euonippe Aue apracid o} eoeds sty 380 *61

TOEST AM “U03sdlIEY)
13008 sHooxg 107 AM ‘BOISILIYD
SIONNPIY 00°060°005$ UOISSIUIIO,) 1303090 “UB[J 1§
PIJRIDOSSY S9x £08C INAIG M[UnJ AM ‘asereny Suppied AM
T0€57 AM UOIs3LIEY) AM “0)) ByMEBUEY]
000°008$ A 19008 erwSA LOY uBisoqq S TAID
sdaxy 7p sdoxy L0 4 POz WOISSHUNE0,) AJUN0)) BYMBHRY 116 "0 BysMBUEY]
PSS9T AM JuouLIfe ] AM Yuouryeg
0006°009°1$ INUSAY BOISED) (0T uBLSa(Y UG TIALD
S3JRI0SSY JUNIO) $0X POOT HOC "0 WO 002§ S[PPIA IHOULITE ]
U] ‘IR PSEOT AM UOYRID) AM ‘TORID
TIALIYS 006°000°1$ Pang Padsoag | uB(sa(f NS TAID
UOSHIRIIIAL $3X $007 TO4 00 Jo[hey, 100Y0g YSIH uoyer)
POEST AAN UOISILIRY)) AM ‘Auno) eymeney
00°00°000°0€$ TS 19238 LS 109 AsA1IMg “PAIDAUS
uwoyIeD-"19g $3X 002 JHAAM ‘Suiping sio1renbpesl JHAAM
HITM
QHIVIOOSSY | (ON MO SHA) NOLIMOd S YN0A 40 YANMO NOLLVOOT
L AIIDNELSNOD AVIA LSOD NOLIDOMISNOOD GHLVINILSH | 40 SSTIAAY ANV HINVN ANV TdAL “NVN LIDFI04Ed

(FTHISNOJSTY SV AL YNOA HOIHM
O SOM 10 HSVH SLVOIIND SWHLL ¥FHIO OL INVITASNOD-ANS V NHIH SVH WY ¥NOA HOIHM NO SYVIA ¢ ISV NTHLIM YIOM QI IdN0D 81




wOu JBWYSERY

‘peysy siselosd auy Jop Aoeded jeuonoury Joy) pue [euuosied ubisep Aeusud 1817 ,...
‘@oUBIeRI 20} papasu i sebed Jo sUo0as DI0adS apIADId 0} ESUE SIU} 981 .,
‘1oq 10 paseq jeuosiad 10 ajelodion s) sousuadxs palold laysum st ,

d o X X X X X X X X X s34 a0 asnjy YD BUllINg Jomo™
d d X X X X X X X X X sak dfo asnioY SIOM Yoeid
ok (SRR
d | d X | X {x|x X | X X | X | XX |X /0 (asemy) BEney UMy SERKS
8lid
d d X X X X X X sah dfo asney Bunung youely Suudg
d d X X X X X X X sah d/0 asnjey ¥eald Jepad
d d X X X X X X sok d/fo BENoY {LHWS) MOHOH flamsIeD
d d X X x X X X X X X X soA dfo 9l 9snjey yeleoiy
d d d diN | dIN 1 X X X X X X X X sak dro SaUop upjuse
d d | am X 1 X1 X X X | x| x sah dro £# x8ldWOD ¥O_ID 1BOCBUDIG
d d dfi X X X X X X X sak dfo Z# xaidwoy o8I [200sUclS
d d d d dil | X X X X X X X sahk d/O Xa[dwon o8l EossUIS
d d d d diN | X X X X ON dfD Noaury Buueoy
e w =
o) m @ m o & P | o ¥
) t [ < 3 14
2 & o g g mv g N Mw olmt=| € g g, 2 2 |2 8 |52|n5
2 = g o3| 8 [§8i888| 2 |loglzsige| 2 (28] 5 18S|Ez
s 123l 223832282889 |Bs|28]872 (28] el23|ck
el 5|5 | g | B |28 35| & |5s|eze|8 (Fai2z|ic| P [R5 % e o] ruonngmd
2 - 3 o p a1l e lszgl 5 (882 2 lisigsia B QIg & |5 g |uweephoy ¥ ‘
» : F |3 al = W g 2 ® m. ®l s F| @ 3 W reuopppy | o8 O
yux TEUOISSDOId=d TusUBbRURN=I
ALIDVYAVD/NOILVAIOLLYY J3V1S AXYIID AONAHINE LIArOH
KIHLYN SONIREdXE LO3M0Md =21y 1=u pue TAY NOQveydL
oevvidada

sodiAeg ubisa(
sjeyod susjiniy




STONECOAL
CREEK
COMPLEX

PO Box 519, Nitro, WV 25143
304.755.8201
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 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, strearn 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 local 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 wet and
dry mine seals are to be stowed with stone and covered with soil.

All distarbed 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 open.

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 73 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 warehouse. 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
outin 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 a railroad 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 Carswell 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 well
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 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 stope, 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 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.



GRASS
RUN
REFUSE

PO Box 519, Nitro, WV 25143
304.755.8291
www.terradon.com

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 slurry 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 numerous 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 floeding. One pond shall be covered and vegetated. Dan-
gerous highwalls shail be eliminated. Surface water channels shall be con-
structed to convey runoff through the site. Finally, exposed coal refuse shall be
covered with a 1 foot layer of soil and revegetated.

The approximate area contained within the limits of construction is 120 acres.
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.
1t 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
ratlroad 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 ali 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 s0il 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 (5) portals, an aban-
doned tipple and mining equipment. The refuse pile is unstable, as evidenced by
slips and erosion, and has already begun to block the stream at the toe of the
pile. Three (3) of the portals have large openings with hazardous roof condi-
fons.

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 Homewood 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 1o 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 hazardous, 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. It is
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 shail
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 Jocated two miles southeast of
the Tuppers Creek exit of Interstate 77 near 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
namerous houses built on and below the Pittsburgh coal seam. Nuamerous col-
lapsed portals discharge acid mine drainage B killing vegetation and causing
Jandslides. 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.



G E R ATH The Gerath Landslide project is located adjacent to the Weston/Buckhannon
exit of Interstate 79 near Weston, in Lewis County, West Virginia. The site is

L AN Ds Ll D E accessed by turning Jeft (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 etfects 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
soil and rock until a relatively impermeable layer is encountered or a saturated
zone is encountered. If relatively impermeable strata is encountered, water will
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-
farly, 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 yields. 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: (56+23)x 0.904 =71.1 %
Exchiding Birds Run Area: (60+23)x 0.904 =750 %

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 costis $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 stady
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 Highland 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
mine 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. A new 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,



