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THE T1CLUBPOKMATIOX OP THECOMPO81T” OI' THE
(PKOLWOYYATEK W THE AKEA OP LLUICH TECHLUCEbI1C bOJ/10 MXXLLC
PK0011CTK>X8

Jimblan( Prolessor Po[>orel(eya E. 1.1
JNmocla(e Prolfessor Xabsey M. A.1
Prolressor Kbans(OY V. V.2

(LLIuoroii blanona! Kesearch LU |yer3l(y (Kussla)
Atnbxes! 5(a(e blwyersby (Knss(a)2

AHBTKACT

Hwublen3dky CO K 18 one ol (be lea<lw8 enrerpn3e3 T Kwussla w (enn3 ol prcxMueinion ol
(o Ta(enals lor Ferrou3 Tewlnrgy. ProT (be ecolopcal pow( olrYl\y, ore (lepo3l(3 are
Malvral 3omurces ol pollu(ton becamse (bey con(aw Tany cbewcal eleten(3. Accorérs
Iry(lroueolo2y, (kaTape, operaiion ol (be (alT$3 (1uTp, (ecbtcal \ya(er a((cr (rea(ren(
procc3s can be 3ources ol poluiton ol (be wn<lerlyw(> a™wret3. A( (be ellerpnse (be
nucraiion ol (be 3cepa8e p!413Tably awbl a(pro(ec(wu§ noT (be Alb - CenoTawan
topiiler ironné\ya(er. Tbe (ecbno”ewc wHunence ang use ol (be reyerse \ya(er 3upply
»yn(et 8u{>Ee8( (ba( (be uymab(y ol Srouncly/a(er w (be Alb - CenoTtawan a™m et 15

cbunpne-

nlKlcr@rovn<) \ya(er3 ol (be Alb-CenoTawan adiiler are \yblely nseii lor (be purpose ol
nwiwclpal \ya(er supply ol nearby 3e(MeTen(3. 1n(bl3 retarb, conan( Tonuonnuy ol (be
Ily(lrocbetlcal re”~T1e ol (be Alb-CenoTtatan atwre” axl (cbnblcaiion ol 3ources ol
ywHropogetc polln(ton are “wrechb

THc unabwfye cotposllon ol ronnrl\ya(er ol (be Alb-CenoTtaTtan auywrler w (be rone
ol TAmence ol Tnwuw [lacllfles 18 analyres. Tbe 8§rapb3 ol (be con(en( ol 3eyeral
cbcTioal coTponen(3 are bwl(. Tbe conclmnstn3 abou( (be chan™e3 T (be coTpo3Mon
ol yrovn(1\ya(er T (be rone ol wecrea3seii an(bropoyewic loaii are acbleyeA 1( 15 reyealefl
JW one ol (be o”ecin ol TAuence on {>rouncbyaler 18 (be (anT~3 (TuTp ol 18C
"XiwoMensky COK". Tbere are no re§lonallya(er-resl5(an( layere a( (be base ol (be ba3T§
ol(be (alln”3 AunTp, \yblcb crea(e3 Mayorable concllon3s lor (be byiranmbc conneciion ol
(ecbnosetc \ya(ers \yKb na(ural adnlers. Tbe con(en( ol a nuwber ol 3mb3(ances
exceecbnii (be MAC yalme \ya3 louné. Tbe TaT 3o0urce ol poimnon ol (be Alb-
CcnoTawan aywrler xbbln 8(oMen3ky CO K 13&ée(ertreit.

Keyyyorb3: 8roun(M\ya(er, Alb-CenoTawan arpuler, ob3eTiion \yell, MAC,
uronw1\ya(er umnali(y.

1111p3://<101.0r8/10.5593/58e12(19/1.2 541



19i11nrerna(tonal Mulrkb8Clpltary 3neniilic OcoConlerence 30OEM 2019

c4yTKOOMCTrom

One o?ie leacures ol e éeyclopTcnl ol TTeral éeposbs 18a 3barp wicrease w Me rars
ol peocberwca! cbculalton of 3ubslances, leaiin§ Mo Me enfry Tro e nalutl

enyuxTtTtenl ol Noxt coTponenrs [1,2].

Tbe presenrec! reanb3 ol e 3ruéy are éeyoreélo one ol iie aspecl3 ol ie Necbno”enbls
ofie TTTB prolleoniie exaTtp'!e ol 3toHen3Ky TT W 3 ank proce33Te planf (800K)
- #e Tihuence ol TWTrraiion ol Mecbnogewc walers ol Me ex]'81T§ lallin§8 on Wc

cberrnca! coTposkton o? ie \yaler3oliie Alb-CenoTaTtan auwrler.

Thbe plan( operales on Me basl8 ol iie 3roMensky kon ore éeposk o! Merroms ~nan2”~(es,
localeé T Me Cen(ral paii ol iie Morii-EasleT 3lnp of KMA, w iie Beforop repon,
\YiMra e 8rary Oskol aéTtwrslrallye isfncl, 8 krn 8ouii-lWe3l ol ie cky ol 3rary
Oskol

Tbe byéro$eolo(pcal 3eciion 11 iie 3lucly area are presenleli Maasllcbl-Turartan,
Alblan-Cenowawan, Apiian-neokoT3Ky, Ke Yo~a, e CalkTtan-bal3kw, bnayer

Carbowlerons a®n”~&r8 ané racfure \yalrers ol Me ore crysralline Founéaiion [3, 4].

ProT Me 3fanépoTl ol econorwc ané énnkT§ \yaler anpply, Me Tosl Tlreresiin” 18 Nc
Alb-CenoTawan adiifcr (K 12al-3), écékaleé fToTe & T T - coarse-“rateé 3ané3 \ykb a
capacily of2(H-40 T, a3 iie To3l 3u3laTeé ané \yalcry [5]. Tbe Wrraiion coeliClenl ol
\yaler-conlaTT§ 3anés yanes \Ykbln 5420 T/(lay. Tbe auwrler, beT§ T WMe rone ol
wrense ryarer excbanue, bas a close byérambc conneciion yybb e allnylal ané cbalk-

Tarl bonrons, 3wTace \yarera 1yT§ aboye.

Back”rouné \yarera ol Alb-CenoTawan are &e3b, yni rwnerabraiion 0,3-10,6 €/éT13, on
cbenncal coTpos3llon - byérocarbonale calcwT (byérocarbonale calcllln-3o<bium).
Yiolaiion olMe nalural byéroéynannc re~Te ol Me acpéler occurs éme Mo ératape ol
Me p'r by Me érata{>e coTplex, érawaSe lor énnkT§ \yaler aupply ol Me i3lrncl (120

Mousané T 3ol \yaler per éay), wSbralTn IroT iie boué ol e MalUn*3 énTp.

One ol iie acKerse enykonTenbl con5e~nence8 ol e operaiion ol iie Mallng éuTtp 15
Me poWwuiton ol S8rouné\yarer, ryblcb can allecl eyen ieb Tacro-cotponenl
coTposiion. Crowkbyaler unaHly confrol of Me Alb-CenoTaTan a™m~le® 18 carneé oul
firon”~b 19 obacryaiion borebole ol iie re~Te neiiyork Tbe resnks ol Me pMo! 3Muiies
are 21Yen belo\y.
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18ne Ob$ertniton bole.ProT abore- bole nuriter. Prot belolu- (be
coLLELL R ol Jle eleTew T van-r (LWYéws3)

Mrtera/laiion oMyaler 450 i canl

MueraHsaiion oPToker 350 W§/&T3

131 Oeuyree oPTTerabraiion oP\ya(ersa oPJ/le alb-cenoTaTan a”wPe” 8cale

1:10000

Hyéroeeocbertcal 3kuaéon oPJ/le 3Pnéyareabas/le PolkTT§ PeaPure.u.
Hyiirocarbonaxe calluT malen T Jle alb-cenoTawan aswPer are ob3eryeé 1o Jle
3own/l-Ea3P oP /le beaé éaT oP J/le Paéw§ éuTtp oPJ/le 300K (Hole 7"). Tbe3se %alers
corresponé Io J/le backerouné coTpo3Ton ané are cbaracPenreé \«J/1 T e écucnbcé
area by /le conPernP oP 3nlPaPe ton - 58.0+60.0 Tu/éT13, cblonne - 24.33-5-27.62 Ty /0T3,
TTeralraivion B 495 Te/éT13.

HyilirocarbonMe Ta”nexruT-cabluT \wmaler5 are \yléespreaé on Jle consblerable area
ané are ob3eryeé Po/le blor/l(Hole 3", 5", 6" ané 9], 3ou/l (Hole 85, yon/in'esP (Hole
9%, 10“, 129 ané EasP (Hole 18™, 20™) ProT Jle Pallw§ émTtp oP 300K. Tbey are
cbaracPenreé by Jle conPenP oP BulPaPc ton - 7+108 Te/éT3 cblonne - 5,12-1-55,98
Tu/NT3 TTerairaPon -472+694 18/é713

1n ~rouniizyaPer, 3elecPeé ProT \yells 5b, 8b, 9b, 10b ané 12e, recoréeé 3llicon conPenP oP
10.18 (Hole 10s) (o 17.62 T{$/&éT3 (Hole 129 aP MAC = 10 T§/&T3. \*/aPer & oT Pbe
\yell 2H 18 cbaracPenreé by wicreaseé baréness* (7.12=7.68 &) ané conPaws3s wPraPe3 up Po
69.12 Te/ éT3(MAC = 45 T~/éT93), \yblcb élrecPly TétoaPe3 }$romné\yaler pounPion.
~aPer polluPon T Hole 2B, appareniy, occurs aP (be expense oP \ea(er oP a aurlace éragn
a3 locaiion oP a \yell 13 éaPeé Po Pbe 3elPletenP. AP PbI3 poT! w Jle eeolo;pcal 3eciion
NeTe are no clay OmnaPeTary éepo3l3 JlaP 13olaPe /e a™m"Pe® & oT conPaTTaion &oT

Ne 3urPace.
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HyiirocarbonMe $ocnT-calc'wT Malers are (yppca! lor 1be 3Me ol (be \yell locaiion 3C5,
be(nyeen 1be ral\yay /InTp olfbebe/lwusky OOK (FCOK.) an/l We /inTtp ol3cU'-propelc/
eyqwpTcn! "KorrbeT"” 300K. 8ucb \ya(era are cbaracleTiic only lor J/lua arca an/l bayy,
a con$lanl cbeTlcal coTpo3blon Jirrompbon! 1lbe obseryaiion penoJ/l (3Tce 2004),
cbaraciinre/l by conceniiaiions ol 3ulla(e ton 15.CH-22.0 Tu /N T3, cblonne 57.12-70.0.1
Tp/NT3 TTeralrallon &oT 493 (0 522 Tp/ 1713

5unlpkale-kyclrocarbonale calluT m>alen are iixe/l on 1lbe 3be loca(e/l 1o 1be N 0111 wl
lbe nune sbe an/l lbe «3breUra» /InTtp - Hole 19r, 3, 1H (MNp. 3). 3ucb \yalera Hays |
3nllfale 1lon conlen( ol 120:170 Tp/NT3, cblon/le3 ol 26.52733..54 Tp/NT"
TweraHra/lon yanes &oT 629 KO 833 T§/N1T73. 1n We areasa ol \yell localon 111 nwl 1
prouvn/l'A'a(er 15 cbaraclenre/l by Tcrease/l bar/iness np (o 8.65 ° C, Jlne (o cbe pncrraHm!
conlenl ol calcTT ton3 (up 1lo 137.87 Tp//1T3 an/l a3ullfale ton (up 1o 170 Tp/Nnrl)y/

*\Ya(er bar/Ines3 - a 3c! ol /lzzolyc/1T \ya(er calcwuT ar/l1Tapnesrart caiions (Ca2+an/1 Mul*}
.expresse/1 T 3curees olbar/Iness (°P)

n Ob3senavion be/le.ProT aboee- 1tale nuiber. proT bekry- ||w
cowenb ol LLeeleTeT T Buarer liap <lur)

LiLILL  Tbe con(enlolsullafe ton HKOOTP/1T3
[ | Tbe conlenl ol 3uLLiie ton 60 Tp//1T3

Thbe con(enl ol 3nl&(e ton 20 T8/N1T3

Np.2 Tbe 3cbeTe ol LWe 13oHnes3 ol LWe conlenl ol 3ullfale 10113 1n LB ?

cenoTawan a™m”lc”. 8cale 1:10000
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\Wlpkale-blcarbonale aocut m-Ten \yere ob3eryeé T 2017. T (be \yell 20r. 1n peneral,
(be yrounépawer ob (be Alb-Cenotanlan T (bl3 area 18 cbaraclenreé by a 3w TtHAcan!
e3cc33 oBMAC (n baréness, <ty resléne, con(en(obton-atToTun T, BLLUCon, Berrut lo(al
uml oxkblion ol penwiuana(e. Tbhe la((er Télca(e3 (be prcsence obor§awic 3nba&nces
T (be \ya(er, (be 3ource ol \yblcb can be a yea3! plan( loea(eé on (be leii Bank ob Tbe
1> kole(3 nyer. Cbléallon ob or~awc 3ub3kTees 15 a3zoTatwé (ybb (be Bortallon o?
mubon étox]ée, yyblcb con(nbu(es (1 (be cb3sokblon obcakw T carbona(e bo3( rocks ané
((arease (be concen(ra(ton obblcarbona(e tons.

'<H11'lwle-kyclrocarboriale xocHuT-cakwT na/ T baye been louné T recen! years a( (be
«He ul" (be 4" \yell, nybere §romné\ya(er & cbarac(enxeé by an wcreaseé con(en( ob anlbale
("M OM -108 T§/&éT3.

o ylycn Ta(enals ob byérocbennca] 1e3(T§ ob yyakerx ob (be Alb-CenoTtawan auwber
di|Hc3l (ba( (be TaT 30urce ob yiola(ton ob I(3 naural byérocbenncal re§une T (be
*nvly area 18 (be (alUnu3 éntp ob(be 8COK. 1( 15e33enbal (ba( a! (be base ob(be 1alT§3
u(tvp (berc 18 no any \ya(er rc3ls(ance ané (bl3 con(nbu(es (0o a closer byéranbc
uuwTu'blT ol (ecbnoeeTc \ya(cra WM (b §rouné\ya(er byéro(;eolo§lcal secbon.

IH IH((*. loca(eé xybbln (be bonnéanes ob(be (allT§ énTp (12, 9I, 8", 7H 4H (be con(en(
(ml nan! Berrut yanes (roTt 0.2 Te/énr’ (0 0.6 Tu/éT3(K@. 3).

| Kun

Oraercanon bole ProT aboye- liole nuTber. ProT betol- rbe
o '* comenn ol 1be ekwen! T \\a‘er (T$/clw*)

1bc conflen* ol O] 1errmT 0,3 mu/chit5
1locon(enl ol lola! Ferrat 0.2 T$//1n3
1o eyumven! ol KOal Merrat 0,] TAM T3
H| * Ib* d BeTe ob(be 1801Te3 ob(be con(en( ob(o(al berrmnt T \ya(ers ob (be
Alb-CenoTawan aawber. 8cale 1:10000

NN L AVI*! *ex( O 3|(1e3 ol (be (alllnuy émTp, (be coTem obtOlal [erraT 18 reénceé
B LU A»» ..» .OH') (nce bly, 3). Tbe Terease T (be con(en( 18 ob3eryeé only T bole
BLULp? '* 1" n-811) loca(eé w (be area ob(be TTe Ki(e, a3 \ycll a3 T (be \yell
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5@ localcii near e T Te 3baii NO.3 (0.35 T§/1nT3. In bl1T§$ ponii 30lwniions, e KOlal
FerruT collen! exceens LLle M 1C ani a\era8e3 0.3--0.5 T§/1 T3,
MTerabraiion w Lle \yell \yaters ol” 12r, 9, 8", 4Hyanes M oT 439 (0 466 T§/AiT3 alHo
MecreasTy a3 Lle (VisMance MoT Llle 1aT§3 1o 338-388 T§/1iT3(P18. 1). 1n LLe 3aurlacc
\yaler8 o!"LLle blI1T§ anTp, Lle concetOraiion ol (bl3 cowponen! 11500-570 T8/ (bn3
Tbe wicreaseii conlenl” ol killale ton 18 ablo obsieryeid w \yelk near Lle (aliTe3 12r, 9T, 8",
7", AH((roT 54 10 104 T~ A T3. ¥Y/ben TcnTp oT Le (alUn” vinTtp, Lle amMble ton
conlenl” 13 refinceli 10 11.5+31.0 T§/T3 (P1§. 2). 1N vyc!1s 19r, 20°, 3, 1" aulible ton
colllen! Tcrcases 1o 121-1-361 T8/ T3 Tbe 8ulpbale ton conlenl w Lle Mallin3 poniil
aboul™ 170 T§/#T3 Conseuvenly, Lle oblecl ol auipbale polluiion ol wniierarovnii
3yalere 15 LLle ératape \yaler ol LLle open-cnl 1uTn§, Teblcb HOpelller yn(b T Te nyalcn
are nBeé T Llle lecbriolo§lcal cycle oPenncbTeT anii 3no3eumenOy en(er Lle Mallines [6,
7]. Tbe WMeSree oP conlaTiwaiion oP arovniisyaler oP a pariicular 3ke iiepeniis on 1m
locarion T relalion to Llle Mallin™3, LLe THONKidy ol TMkraion 1033e3 ioT Lle laifer axl
Lle Trensily oP Tasa [TansPer. U sboubl be noleli Lkl a3 \ye approacb Lle (alLinL}
hintp~rO™, T , 12r , 8"), LWere 15 a preiioTTan* ienii oP wcrea8t§ audbal
coniceniiaiion» T Lle \yaler3 oP LLle Alb-CenoTawan aptuler oyer ute (lable 1). \Ybll«
w bole locale<l wwnlller (Hole 5%, 18*“, 6", 104, 9” ) aboye.llle 8ro\ylU ani1 Pl oP A*
5ulPa(c ton corceniiaiion are yanable.

Table |

Cbanee3 T Le conlenl oP 3ullale 1011t pxouné\ya(er ol LLle alb-cenoTanlan

auywlfer T PTe (éaraoP3TC Moyorek»)

Ne Aycragc annua! sulpbale 10n cotenp T8/iT3 O|81ance ProT

bole xye4 O e

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 (anTs wnTp, T

5a - - - - - 18 15 15 16 14 14 16 3300
18“b 17 20 27 23 19 20 17 12 17 16 17 23 2700
20™ 18 21 31 30 19 22 22 13 25 23 27 32 2700

6" 20 18 17 15 14 14 18 2500
10" - - - - - 20 20 19, 19 18 17 17 2300

99 - - - - - 24 23 19 15 14 16 17 1500

7 - - - - - 48 56 61 60 59 57 59 1000

12r 29 36 38 37 34 32 42 53 32 48 53 57 870

8a 72 71 72 73 79 79 80 400

Tbus, T LWe proceas oP pllol analy31l3 oP LWe rc3anl3 ol byéropeocbenuca! le3(t({ o? ga
Alb-CcnoTaTan auwlcr, lWe Nollo\yT§ can be concluiieii. L
1n S8eneral, UWle conlenl oP coTponeT3 (pnTarfly Tacro cornponeTrx) ol I
nyiirocbenuncal coTpo3blon oP yrouniixyalOr ioe3 nor exceeil Lle MAC anii Tore ul||
corresponiiz 1o Lle backurounii. bleyerrbeless, Lle Irenii ol 8roy(b OP 5ulpb«dl*>{ii]
concenlraions w 8oTe re”"Te yyclla oyer NMNTe T LWe penoit Pror 2006 1lo 2017 U4A
reyealecl. L

There 13a!30 a (eniiency to Tcrease Lle loral FerruT anO Lle ée~ree oP TTcraHrull # |

uniier§rounnii \yalers oP Llle Alb-CenoTanlan a3 b approacbes LWe Jaljinp inTp (H|, bIKA
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|Ltore are no yyarer-reslslanl rocks uniicr /e basw ol Fallnps Awnp, rbls confnbures lo
I)c aciiye wHANrarion ok lecbnoSewc yyarer &oT Jle rallnps MNuTp iioyyn Jle
| lyiiro§eolofpcal secrion. ConseguenWy, fle rallnps MuTtp ol 3wHensky COK a
wkwfcart role T Ywlaiion ol /le nalural byiirocbetlcal reprte ol Jle Alb-CenoTawan

Tunler.

(4K CcWw 8KX

Ibc presenreii 3ru/le3 are iieyoreli ro one ol /e aspecr3 ol J/le TTT§ THAuU3rry’s
lcclTtoéene513 on Jle exaTple olJle 3rolflen3dky M TT§ enrerpn3e - Jle eiliecr ol Jle
Trirarton ol recbnopewc yyarers ol rbe ex184n§8 (alTp #iuTp on Jle cberwcal
wTpo3lllon oCAlb-CenoTaTtan apwler. Alb-CenoTawan acpuler 18 ol 1be prearesr
bHcrcar &oT Jfle 3raniipoTr ol érTKTp yyarer $upply T Jle 3niiy area, a3 /le T034
«waunwei w fsrnbuiion anii yyaler-ncb. 1115 3boyyn Jlar /e backprounii yyarera olfalb-
«onoTawan are &esb, yyiib TTerabTaiion ol 0.3-MX6 p/iiT3, accoriiTp ro cbenucal
wTpo3llon - calcwT blcarbonare (calcwT blcarbonare-3oiiwT). YkKiaiions ol Jle
TTWI bylroiynartc anii byiirogeocberwcal repiine3 ol rbe apwler wuniier
loysbleraiion, occuTnp Mue rofle latame o!"/le 3roylensky open-casr Mion ore uuarry
yniicr iieyelopTenl by 1lbe flawape coTplex, Trenslye yyarer yyl/ayyal lor AnnkTp
*«lcr 3upply ol fle area, anii wSlraiion ol Tan-Taiie yyarer 1oT fle la/inp 3tOrape
1Hoy|. 81wu/leii Tbyiiropeocbelllical 8Ularton ol Jle 3ruily area, represenleii by
byiitocallonare calcTT, cablrrrT-Tapnc3w T byJ/locarbonare, byiirocarbonare 30 TT-
niiew T, 3llrare-carbonare calcwT, 3ulpbale-by/locarbonare 3oWwT anii 3llpbare-
byiroca/lonare 3o/lwn-calclwn yyarers ol Jle pre/ioTTanr coTponenii W ba3 been
**bl/13beii rbar Jle ytolaiion ol Jle 1lyiiropeocbertcal repTe can ailiecr eyen Jle
T T rocoTponenr coTpo3llon ol pronniiyyarer, /e yroyy/ ol /lein bariiness. 1 aiiiillon,
Mo waxww T perrws3rble conceniiaion ol e concenrraiion ol 3llcon (&oT 10.18 ro
1162 Tp/nT3), nllare3 ro 69.12 Tp/ N T3, tOlal non - J/loT 0.2 ro 0.6 Tp/WT3. 1Ir y/a3
MMbW3bcii NNar e TaT 3ource ol pollmnlion ol prounityyarer T rbe 3ruily area 13 /e
LWWnHcnsky Mwrnp enrerpnse raiTp iwnp. M yyas recoriieii Nlar ar /e base ol fle rallnp
inTp (Here ra mo yyarer srop anii /ns conrnbures ro a closer byiiranHc conneciion ol
A(Andrial \yalers \yr/l Brouniiy.'arer oI’ a by/lo§eolo6lcal 3cciion. \Yben ToyTp a\yay
NoT rc 81Me3 ol e ra/inps, Nle conrenr ol /lese TlcrocoTponeTs narurally iecreases.
1> prcyalwé peneral Jlenii ol Tcrea3T” 3uilare concenrrarlon3 T Jle \yalers o? Jle
Alb l'cnornaT'an apuiller oyer ii Te bas been reyealeii. 1 yyas esrabH3sbeii 1bal /le iiepree
n! |Hl]nllon ol provniiwarer ar a parrlcular 3lre iiepeniis on 115 locarlon T relaiion ro rbe
Mwnp, rbe wren3sd ol 1nMlkrarlon 1o33e3 Mo T Jle laier anii /le wlensily ol Ta3s
Mncer.
| M prcsenleii 3/1iiy neciis irfler iieepenTa. M r3 necessary ro conrtTue ani expanii e
Mriliik,11etlcal Tonvionnp ol boJl /e 3Cuily area anit Jle nrrrber ol poluranr3. Tbe
A(THbI1n anii 1TpleTenrarton olfpbyslcal anii nwnencal TovicHnNp ol Jle processes oT
ruyuTnon ol recbnosewc ralllnps yyarer T auwuiiers lor /le MeyeTpTenr ol 3pecllc
|Ukl]o|lTenlal Tea3ures 18 re®umlreii [9]. Tbe aciiye nse ol erounii\yarer w Jle 3ruity area
| lowes3llc innkw g yyarer 3upply JiclFale3 a 3r™nriicanr releyance ol Jle3e pro3pecri¥e
TACY
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