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ЧEPTEЖИ

9acr Onucanre

l Ouexxa Ha pucxa. flpoy.{eaxe 3a caHxpaHe
il Oqexra 14 aHarlr3 Ha noreHqlara 3a o6pa3yBaHe x rperrpaHe Ha

6roras
Texxuqecxa pexynrxBaqxr. Koxcrpyrpaxe Ha ropeH
[3onaq}loHeH eKpaH

lV Enonort,t,{xa pexynrxBaqxn
V Grarrqecru x cra6unxrerHx tr3cnegaaxxn 3a ycroiirxBocr Ha

oTKOCr4Te Ha OTnaAb9HOTO TnrO

NQ Haruexoeaxtte Ha qeprexa Maqa6
1 Curyau.un 1:2000

2 Hagnuxex npoQhn 1:1333

3 I-lpodun 1 1:1000

4 flpo6un 2 1:1000

5 flpo6un 3 1:1000

6 flpo6un 4 1:1000

7 flpo6un 5 111000

8 Aerain roDeH h3onauhoHeH eKpaH u ra3oB npo3opeu 1110

9 .0erafin orpaAa 1125

10 TexxH.{ecxa 6uonorh,{ecxa peKynrnBauuF 1:500
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Ifnau za 3aKpusaHe u peKynmuaaqun Ha deno u omnodttqu

OIIEHKA HA PI,ICKA
ΠPOyЧBAHE 3A CAHИPAHE

rlacr I

ΦA3A:PΠ

O6exr: ,rO6uluncxo Aerlo 3a HeonacHrl orrlaAbIIrI", fp.
feHepan Tomeso

Bapna, 201 I r.
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I. Ouenra Ha noreHu[aJrnuflT prrcK 3a oKonnara cpera

Oqenrara e u3B6pruena B cr,orBercrBue c .ur. 2l o"t Haped6a Np 8 n ycnoruuma u

u3ucKaaHurma za utzpaltcdaue u eKcruoamaqut ua dena u ua dpyzu cbopbJceHu, u
uHcmanaquu 30 onoruomaoptaaue u o6ercpetcdane xa omnaduqu (,\8. 6p.83/2001 z.), n
ycTaHoBrBaHe HuBoro Ha prrcK H [oTeHII]IaJIHa onacHocT 3a [oqBaTa, reoJloxKaTa ocHoBa,

aruocr[epuur Bb3.qyx, noBBpxHocrHHTe u noa3eMHH Boau.
I-lerra ua Hacroflutara oueHKa e aa ce npoyqar ocHoBHnre napaMETplr Ha cpeaara H

cre[eHTa Ha rrxHoro Ir3MeHeHue, Kalcro lt oflpeaenrHe ga geo6xoaut*,toro HI.IBo Ha

eKBrrBaJreHTHa 3arrlr-rra Ha KoMnoHeHTure Ha oKoJrHara cpeaa, 3acerHaru u.nn ynpegenu o nafi-
roJrrMa creneH or aefisocrra na o6uluncroro aeno 3a HeolacHu ornaabulr.

flpuroxeu e HanbrHo ,u[OepeHqrrpaH n cucreMarrrqeH noaxoA Ha oqeuxa ra o6exra
noanexau Ha 3aKpHBaHe Il peKynrrrBarlHr, Karo ce aKrleHTnpa Ha noreHrluaJrHHTe H3ToqHrrrIH

Ha 3aMrpcrBaHe, flbreKlr Ha sr:ae ctsfie t,t KaTeropurTa Ha pncK 3a oKoJrHaTa cpeaa.
floryveuure p$ynrarlr ue nocJryxar 3a n3xoaHa 6ata npu onpeaenrHe rexHolror[rra

3a caHr-rpaHe u nplnoxrrMocTTa Ha BL3cTaHoBr{TenHrrTe Mep(l,I.

l.l. O6ura xaparcrep[crura ua o6erra noanexaq Ha 3aKp[BaHe rr peKynr[Bau[s

flrouarxara e c Koop,qr.rqaru: 43' 43,873 C; 28' 01,823 H (WGS84), Ha.EMopcKa

nuco.rlHa 260 Nr.

.{enoro ce HaMr.rpa Ha 5 rv sanaa-cesepo3aflaaHo or rp. fenepa.l Torueso u na2 r<u

or rn. ,,flacrup". Pagnoroxeso e B 3eMnuulero Ha rp. I-enepa.n Toueso (EKATE 000076).
OrcrosHuero Ha rpaH[Irara Ha nnoulaaKara Ha Aenoro go uafi-6lusxure so,qHfi o6exrr e 17

xu. (e:onup "Apsn"), ceBepo3an4qHa nocoKa, a ao safi-6lurxnre 3eMeaeJIcKH u ropcKt

repr{Topur, 0,06 xrra.

Hafi-6ru:rco pa3noJloxeul,Irr nosc II Ha canlrrapHo-oxpaHl'ITenua 3oHa oKoJIo

Boaori3TorrHnqure u ctoprxeHr,rrra 3a nrrrefiHo-6Hroso soaocua6arsaHe ce HaMIrpa sa 3 xt"r

IoxHo or aenoro, a safi-6ru:xoro o6uo s HHAI,tBHAyanHo BoaonoJBBaHe e sa I ru
roro3anaaHo.

ИIIфop、 lalllloHIIa КapTa lla o6cКTa

( trlP. -j

地 Iloxarare,ru C)nncanue

l Per N0 Houep sa aenoro no perucrrp 73

2 PИOCB Peruonalsara uHcleKrlr.r, no oKoJIHara cpeAa H BoaHTe - rp.
Bapua

3 MecTonoЛ oЖeHИe

Ha ДcnoTo

N sa nogeuleHus rarror Ns 000076, ctnlacHo nJIaH 3a

3eMepa3AenrHe, rn. "flacrrp", rp. fen. Torueno, o6uuna fen.
Toureso

4 Co6crseHr.rx Ha

aenoTo

06ЩИHa「eH TomeBo,rp FeH
5,ByЛcTaT:000852633,Д aH NO

05731/2005

TomeBo,yЛ ``BacИЛ AΠpИЛoB''NO

1081007655,TeЛ  05731/2020,ф aК c

ξ
リ Craryc ua aenoro .{eftcraauo

)КyMeHTaЦИЯ 3a

OCTOBepЯ BaHe

CTOЯ HИeTO Ha

ce 6e: aauusucrparrBnt npoueaypu



7 Tpafiuo
npeAHa3HaqeHHe

Ha TepHTOpr.rrTa

HA NN OUA,IIKATA HA

ACIIOTO

Hapyrueua repuropu, HJn, Ap. Tepnropn, - cMerurue
ctrnacHo [naH 3a 3eMepa3aeJlrHe

０
０ Bua ua

oTnaarurrTe [o
Hapea6a J\b 3

Cueceuu 6urosrl ornaarrls: 20 03 0l
Crrrecesu ornaArrlu or crpor.rrencrBo r.r cr,6apeue: 17 09 04

9 Ha.rano ua
CKCIIJIOATAIII,I'TA

1975「

10 KpaЙ Ha

cКcnЛ oaTaЦИЯTa

2012r

CpcД Ho「 oДИШHO
КOЛИЧeCTB0

oTnaДЪЦИ

47647Mづ

う
ι

flpoexrua uoul
(axa)

Ha aenoro 54 axa.

Ha ornaab.ruoro rcro 54 ara.
つ
， Pa:ruupeuue

(ara;
HqNaa.

14 <Daxruqecra gaera

nJIOUI

(ma)

Ha aenoro 54 axa.

Ha ornaat.rHoro rsno 54 Ara.
15 Pexyrrunupaua

nnoul
(axa;

Hsna

1,2. Ilxnenrapn3au[fl Ha 3aMbpcfl BaHero

Paluexranoro 3aMrpcrBaHe e or rfina "ueoprauu:upauo .qe[o 3a oTnaAtIIu".

.{enonr,rpaHn ca [peAr.rMHo 6uronu r no - MaJIKa qacr crpolrrenHu orna,qtqu. Harpynaauero e

ocrulecrBrBaHo HepaBHoMepHo Blpxy qrnara nnoul sa o6erra.
flpeanua HeopraHr.r3r.rpaHru xapaKrep Ha Aenoro, TorIeH orqer 3a KorfiqecrBoro H

o6eua ua npue-rlrre ornaarlll npe3 exc[JloaraqfioHHl,tr neplroa He crqecrByBa.
flopa,Eu rasr [purruHa o6ulrrr o6eu sa orfla.qr,lllrre e olpeAeJreH flo reoae3lrqen

cnoco6, s crrrerarrue c nHTepaonaqus sa ra6rnqHu crofisocr:u 3a HopMara Ha HarpynBaHe,

npr,r orqr{TaHe creneHTa ua 6naroycrpoeoaue u 6poe Ha xHTeJrHTe n parr.nexaaHnr pafton.

Orqerena e MorrlHocrra Ha orlla,ultlHoro rflJro Ii cre[eHTa Ha ecrecrBeuo yrlnrrHeHlle Ha

oTna.46uuTe.

fleno ll.nour
Im'zl

06eM
Im31

feuepan Torueso 54000 162000
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3a nuryaluraqu, Ha nJroulHoro pa3[peaereHle Ha ornaabur.rre B pa3nurrHlre qacru Ha

.(enoTo e u3tron3BaH TepeHeH MoAen Ha xIlrIcoMeT pHrrHo orIBeTsBaHe.

florenquanrr Ha H3ToqHLtqIlre Ha BpeAHn BeulecrBa e H3qIrcJIeH IIo MeroauKara

"flpu6ru:uremrz ctofiuocrr.r Ha BpeAHocrra Ha BelrlecrBara (ro crofiuoc'ru), npeAHa3HaqeHH

3a orreHl(a Ha crapll eautpclnanul", fepuaHrar - 1993 r.
Ctrlauro ra:u Meroal,I(a, I.I3ToqHHIIHTe ca onpeAeneHl't B 3aBllcl4Mocr or

noreHrIr.rzIJIHLt, pllcr, xofi ro Morar Aa rIpeAIl3BHKar:

O'r nanparenuer aHaJIIt3 Moxe Aa ce o6o6utu, qe KoHIIeHTpHpzrHero Ha orna,qrql{Te e

cr,cpeaororreHo B JIoKaJIHt, o6lacru, ocHoBHo B ceBepo3ana.qHara Ir Iorolr3roqHara qacr Ha

Aeuoro, CrulenpeMeHHo, cbabpxaHllero Ha BpeaHI'I BeIIIecrBa ce o'raxra 4a 6r,Ae flo-ronrMo B

Te3I{ 3OH[, KOITTO Ce OlpeaeJlrT L KaTo ocHoBHI',ITe noTeHulrrlJIHI',I H3TOTIHI',IqIi Ha BL3AefiCTBIle.

1.2.1. Axanrc Ha rl3ToqHHutrre Ha BpeaHn BeqecrBa

Kato r.r:ro.iHlir c Hafi-BxcoK floreHqr]aJr Ha BpeAHocr ca o[peAeneHu cMeceHI{Te

6firosu ornaalurl cr,c cpeaHa crofinocr na ro 3.0 u nnrepral or 2.0 ao 4.0.

ヘ

КoД Hartteuonanlre Ha ornaal'Ka Croiinoo Ha ro
cpearra HHTepBan

200301 Cueceuu 6uroeu oruagr'qu 30 20-40
200201 Euopa:rpaaurr.ttt ornaa6IIIr ０，^

４ 20-20
170904 Cuecena orrraAbrrl or crpolrreJrcrBo u c's6aptue, pa3nl'IqHu

or yroMeHarure s 17 09 01, 17 09 02 u l7 09 03

3.0 30-30

170107 Cuecrl or 6eron, ryxnu, KepeMI,IAH, nnoqKr.I, <laluconu u

Kep,rMr,rqHrr 3qerva, pa3nrrqHu or yrloMeHar[Te n 17 01 06
2.0 10-30

170506 I4:xonanu 3eMHn MacH, pa3nr.rqHll or ylroMeHarrrre B l7 05 05 10 10-1.0

('trll). )



3a onpe4elrue [oBeAeHr,rero Ha orflaAbrluTe B Aeloro ca u3[oJr3BaHu AaHHn or
ocHoBHo oxaparoepr,r3xpaue Ha cMeceHr.r 6urosn ornaaruu, reHeprrpaHr.r g o6uuHa Axcaroso
(u. oxrouapa 2009 r.). Peruosrr nonaaa B Kareropuc - HaceJreHlr Mecra or run ,,B" r.e
npeo6JlaAaBaulo HaceJIeHHe or ceJIcKI,I THn, HAeHTt,tqHo no aeMorpat[cxu, coqnareH u

IlKOHOMHqeCKn CTaryC C TOBa OT O6UnHa feUepal ToUreso.

Ha 6ara flonrreuure pe3ynrarlr ca I{3BeaeHI,I ctorBerHlrre KJrIoqoBI{ fiapaMerplr,

ora3Barqlr flplKo BnurHI-Ie Blpxy xflMuqecKara aKTI,IBHocr It noBeaeul{ero ua uutfuarpara.
Peryararure or aHa:ru3lrre ca cpaBHeHIr c rpaHI,ItIHHTe crofiuocru, nocoqeHll B

npunoxeHre Ne I or Haped6a Ns 8 om 24 aozycm 2001 z. (IB, 6p. 83/2004 e.), orxacruln ce

3a .uefla 3a HeolacHlr ornaalllu.

1.2.1.1. Ilnumea*e 3a npocrryKsane - unQutmpam

1.2.1.2. IltnumaaHe 3a usny caane - noeedeaue ua omnadu4ume

II o xa rare.,r As Cd Cr Cu Ni Pb Zn Cl S04 F Hg DOC

■

ＣＯ，
哩

005 0002 001 070 002 141 062 9037 408 01 001 952

HapeД 6a ttb 8

CO,mノl
03 03 つ

４ 30 30 30 150 8500 7000 40 003 250

floxarare.r Pervrrarn
L/S21/kg L/S101/崚

pH 820 750

Ererrponposoattt'locr pS.sm 8100 16400

Ilorara
TEJI

mg/kg
TDS As Cd Cr Cu Ni Pb Zn CI S04 F Hg DOC

L/S2
1/kg

50672 0108 0001 001 140 001 282 124 1807 816 001 001 1904

L/S10
1/kg

93040 0270 0001 001 230 001 950 1 80 3142 3770 001 001 1032

floxara mg/kg
TeЛ TDS As Cd Cr Cu Ni Pb Zn CI S04 F Hg DOC

L/S2
VL

50672 0108 0001 001 140 001 282 124 1807 816 001 001 1904

Hap.沢b8

21/崚

40000 04 06 40 250 50 50 250 0000 10000 600 005 380

Iloxara
TEJI

mノkg
TDS As Cd Cr Cu Ni Pb Zn Cl S04 F Hg DOC

L/S10
VL

93040 0270 0001 001 230 001 950 1 80 3142 3770 001 001 1032

Hap.No8
101/k■

60000 20 10 100 500 100 100 500 5000 20000 1500 02 800



Karcqosu napaMerpl,I:
o Parrnopeu opraHlrqeg str:repoa (DOC)

. X.nopI.rAlt

. PalrsopeHlt neurecrna (TDS)
o O,nono

1.3. CugreruarnqeH rroaxoA 3a ycranoBflBaHe Ha 3arrnaxa

3a qeru.re Ha or-IeHKara e u3B6prrreu cHcreMarr.rqeH aHarLI3 Ha 3aBrlcuuocrra "l'IgroqnNx

- 3annaxa", H3pa3rBa[L ce B anropl'ITrM, orqllral{ H3ToqHrr(a Ha BpeAHocr' cpeAara Ha

pa3flpocrpauenue I4 [oreHuI'IaJI :a stlaefi crnue (ynpexaaue):

Ktacoae na t0 (,to sudoge

1 ‐ 1000
1001  - 5000

5001  ‐  10000

loo01  - 20000

20001 - 50000
50001  -100000

100001‐ 500000
>500000

Il p o nyc t<,t u eocm [m,/s ]Pa3crorHxe or ocHoBara

Ha 3aM',bpcrBaHeTo ao
HI-IBOTO HA NOA3CMHtlTC

Kф >10410~4≧ Kф>106Kф ≦ 10 6

>10m
2-10m
O-2m
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OxoHqareanara oueHKa It3rIHcreHa qpeg anropuTbua ce o6pa:yna cpeAHo apI'ITMerLqHo

or MHlt,MaJrHara r.r MaKcrrMzrJrHara croinocr. flolyuenara crofinocr ce HHTep[perlrpa Karo

I,r3pa3 Ha orlaKBaHara c gafi - ro.iltMa Bepo'THocr onacHocr or 3aMGpc'BaHe Ha oKoJIHara

cpeaa.
KlacuouxaquoHHllTeKpIITepu[3aapnopl4TeTHocTHaAefrcTBIr,Ta,npoll3Tl{qaufioT

zrnrop[TMLITIHl,tl aH:uIIr3 Ce ll3BIpIIIBa Cr,lnacHo ra6nuuara:
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florpe6nocr oI Agglrg4a -
Pesy.nrar or oueHKara

I nuso Ha HeorroxHocr >90

II suao sa seouoNnocr 70-89

Bre$roxuo ro - 4r,qre_ lpgrgpqHg-. 30-69

BpeMcHHo He cc Ha■ araT ДeЙ CTBИЯ
0‐ 29

Or npooeAenuer cucreMarltqeH aHaJII'I3 3a aenoro e ycraHoBeHo KoHl(perHo c1'lr'lHeHl{e

3a yBpexaaHe Ha o(oJIHaTa cpeAa, KaTo 3a npeanonaraeMlq cnyqafi Ha B!3AeITCTBI{e e

,"o6*oar"o Aa 6t*ar flpeArrpneru aeftcrsfir or BTopo Hr,rBo Ha HeorJIoxHOCT, T.e [po]qBaHe r,r

r.r3Brp[IBaHe oIIeHKa Ha pHcKa.

1.4. 0uexxa Ha P[cxa
1.4.1, Korrn.nexcna olreHKa

3aolpegeaerreHaKoMII,eKcHaTaoIIeHKaHapHcKaeI,I3IIoJI3BaHaogo6peuaraorMOCB
Meroar.rKa, pa3pa6oreHa or HayqHlrrr ueHTr,p "Po3eHAOpo", fepMaHlr', 3a oIIeHXa. Ha crapl',r

;;;;";r;r;, ' 
(..Siichsischen Richtlinien zur Geftihrdungseinschapung von Altlasten") c

npfinaraHe Ha nulreH3npaH co$ryepeu npoAylcr GEFA 4'

ЪDBOHaЧ anila oueH Кa

nlln ma、



Mero4urara flpeacraBnrBa rroerarlHo oIIeHrBaIre Ha pa3DIexAaH o6err nrs ocHoBa Ea

pa3[rl{prBaHe O6erraa na cr6upauara un$Opuaqux Il KOHKpeTHxTe Aasnu. OrAelsuTe eTaIIL Ha

oueHKara ce Hapl{rlar AoKa3areJrcrBegfl H14Ba (AH). 3a onpeaenrHe Ha oflacuocrra or
3aMrpcrBaHe c BpeaHLI BeI{ecTBa Ir (paTepI'II{Te 3a HeooxoAI'IMocT oT npeaflpueMaHe Ha

aeftcTBr.rc ca pa3pa6oTeHn cboTBeTHr.r arropr.rrMn, KOUTO r.t3rCHCBaT JIOrUqecI(aTa

nocJreaoBaTeJrgocT Ha orAeJrHr.rTe pa6oTHH eTa[u g BJryrH[eTo Ha pe3ynTaTLITe OT

npof{BaHr.rrra. OqeHssaHero ce rr3BapruBa Ha pa3JILIqHI,I AoKa3areJIcrBeH HuBa B 3zlBHcl'lMocr

oT o6eMa H AocToBepHocT.ra Ha l{3xoaHaTa fiHoopMarlur. P*ylrarure oT orleHraTa aaBaT

ocHoBaHI{e 3a npeanaraHe Ha pe[IeHI.Ie 3a cJIeABal{u AeficTBHr'

B nporpartrara (GEFA 4) ca 3aJIoxeHI'I flopeAl'Iqa or KpI'ITepr[ H aIJIropI'IrMI'! 3a

oueHsBaHe orracHocTra oT AenaTa. Te:u alropzrur4 no3BonrBaT ,qa ce nonyq[ qucno (R),

OTpa3rBaUIO XOMflJIeKCHaTa OIISHKa 3a Bb3AefiCTBI-IeTO Ha AenaTa U xpaHrnflIqaTa 3a OTIlaIlUu

nrpxy 3aIq[TaBaHUTe O6eKTH (nOg:eUUn Boa]r' noqBI'I u noBbpxHocTHr'r BoaH)'

Kolruercuusr pHcK npeacTaBnsBa rrpon3BeaeHrre oT IIsr MaKpO ibaKropa, KoIlTo oTpa3rBaT

cRIqecTBeHoTo BJII,ISHIIe Ha MecTHHTe yCIOBI,L LI HaTIHHHTe Ha IIOJBBaHe Ha npupo,IIHHTe

pecypcli 3a KoHKpereH o6eKr.

3a ncelc,t o6eKr ce olpe.qem cpeAeH (R€verasJ tt MzlKcllManelt pucx (&,'--)' Cpe4uua'r pucx e

ocHoBa 3a flpuopnT[3rrpaHe Ha o6eKTr,rTe r{ nlaHr,rpaHe Ha ae HocTI,ITe 3a nporlBane L

caggpaHeBlBBpeMeTo,aMaKCHMZIJIHI,,TpI{cKeocHoBa3annaHllpaHeHacaHlrpau[
MepoIIplrrTlrr.

1.1.1.1. IlpoywaHe u oqetka

Br,g ocHoea Ha pe3ylTaTuTe OT CECTeMaTrrqHHq, aHa[u3, Ha [poyqBaHe II OUeHKa

nolljrexar cneaH[Te o6eKTL 3a 3auIHTa:

. [oqBH;

. IOA3EMHII BOAI,I;

. arMoc(bepeH B63Ayx (KoHTaICeH Bb3,4yx, HaA ornaABqgoro rrno).

Arropurr,urr Ha pe3ynrarure' olpeaeneH B53 ocHoBa Ha Kpr'rrep[LTe 3ajroxeHl'l B

lporpaMara e cne,qHlrr:

.(eno

IIoqsn

Ro

nll m2 m3 m4 R4

Cp ina、 Cp nla、 CP ina、 Cp nlax CP・ max

I-euepa,r Tourero 20(3-4) 11
う
ん 12 08 08 10 12 3.2 5.0

3a6elexxa: oIIeHtqHlL nHcr KONTA e npeAcraBeH B nplnoxeHLIe'

fleno

IloalenrHn aoarr

Ro

ml m2 m3 m4 R4

CP inax Cp max CP inax CP nia、 cp. max

I-eHepa:r Toueso 20(34) 13 06 06 10 10 :0 10 2.3 3.1

3a6e:rexra: oueHbqHuq rucr KONTA e npeacraBeH B flpunoxeHge.



[eno
Buayx

Ro
nl l m2 m3 m4 R4

Cp max Cp ilnax Cp ina、 Cp max CP・ max

feuepa.n Toureno 2.0 (3-4) 07 07 14 14 08 06 1.2 う
ん 2.0 3.7

3a6erexra: otIeHaqHr.r, Jrr.rcr KONTA e flpeacraBeH B npunoxeHr{e.

1.4.2. Marerrarfiqecxo MoAernpaHe 3a crerreHTa Ha paSnpocrpaHeHrle Ha 3aur,pc[TeJrHTe
B IIOAIIOBT,pXHOCTHOTO IIpOCTpaHCTBO

Ocnogsara rleJr Ha MareMaruqecrur Moaen e.qa aeMoHcrprrpa pa3npocrpaHeHr,rero u
MLIfpaIIHgTa Ha 3aMspCr{TenHTe B TeOJIOX(aTa OCHOBa C [OMOrrITa Ha Cneqranll3HpaHaTa
co$ryepHa nporpaua VS2DI (USGS).

flporpauara r{3noJr3Ba qr,rclloB MoAeJI no xpafiuure pzBnIrKI4 3a peuaBaHe Ha

ypaBneHrrero ua Richards, H3pa3qBaulo $yHrqr.rr,a Ha noroxa Ir Ha ypaBHeHlrero, o[[rcBa Io
npeHocaT Ha BeulecrBo. B ro:u tr,roaer Bpl,3Kara Mexay BcMyKBarqus noreHllEan Y,
c6.(6pxaHr{ero Ha BJrara B floqBara ro LI orHocxreluar xoetfuqueHT Ha (blurparlH,

(roeQnqueura Ha BnaronpoBoauocr) k uoNe aa 6tae lroaerupaHa c noMotqra ua tfynrqlrure
rpeArroxeHu or van Genuchten (1980), Brooks and Corey (1964), Haverkamp et al (1977) tttru
qpet Ta6flHqHn crofiHocrl.I. Hsnor:raHoro ypaBHeurle 3a o[IlcBaHe Ha AB[xeHlrero Ha

pa3rBopx B HeHacr,rreHa cpe.(a Moxe aa ce 3anllue KaTo (Bear, 1979):

* = v . o o,,.Vc _ v. drz: + ss
dt

KB,UCTO:

0 - o6elrnara BnaroHaclrreHocr, [-];
C - KoHIIeHTpaqErra Ha C'borBerHur rarvrtpcr'rren, [ML-3];
t - apevero, [T];
V - gurf epenqr.raneu oreparop, [L-l];

[ - ,en:op Ha xIrApoaI{H.MIrqHara alrcnepcl,tt, [L2rl];
i - u.*rop Ha cKopocrra Ha .qBlrxeHHe ua revnocrr4 [LT-l];
SS - .r.nenrr onucBau up[xoABT (pa:xo.qrr) ,u ,"u""iuo B pa3TBopa, [MLJT-I]'

glenrr SS orpa3rBa flpoqec[Te, o6yclaserqlr flocrtnBiulero (l.t.ln nanycraae'ro) na

BeulecrBo u reuuara tfara.

1.4.2.1. Konuenqrrq Ha MareMar[qecRHr MoaeJr

Brsupuerurr cqexaprfi orpa3tBa uafi-He6laronputruut ctrytait, npu rofiro cpegara

He 3aAbpxa culrHo noABlrxHlire 3aMtpcureJlu L Te cso6oAlro Mnnpllpar B

[oaIIoBGpxHocTHOTO npOCTpaHCTBO T.e. 3aM:bpoeHure BO,qn Ce pa3UlexaaT I(aTo

HepeaKTrrBocrroco6en pa:roop.
flpocaeaeuo e rroBeaeHllero Ha xJIopI'IAHI{Te fionu, rrfi Karo ce cbAbpxar B roJIeMI'I

KoHueuTpaqfiH B orrlaabqHHTe noau (uttt}u.trrpar), rouro fiopaAu Il3KJrroqHTeJrHara cH

rroaBlrxHocr, uaprupar t[ponra Ha 3aur,pclBaHe B floarloBbpxHocrlroro flpocrpaHcrBo.
Karo nepuo.{ na gtgaeftc, s}ie ce pa3tnexaa e(cnJIoararIHoHHH, cpor lra aefloro, npe3

rofiro :autpceurre Boalt flocrbrrBar B ocHoBara noa Irero. B Moaera speMero 3a clrMynau[t e

pa3aeneHo na 34 crpec neproAa, BceKu c flpo,utJlxurelnocr I r.



B peruoualeu nraH or floBbpxHocrra n 4rl6ovuna [ocrBlBar upu6:rusrarelHo 15 %o

or naaHaJrr.rre BirJrexu, T.e. cac cKopocr ua untfrurpauur W : 2x104 m/d. Cr4lpxanlrero Ea
xnopnAHr, fiouu a un$ulrpnpaur.rre ce B:rJrexHH BoAu e H*Haqr.rreJrHo u 3a rrx Moxe aa ce
lpHeMe, 9€ cs * 0 mg/I. CtuenpeMeHHo KoHueHTpaq[f,Ta Ha 6bp3onoABHxH[Te xnop[.qHr,r
fioHn s orna.qr.{Hr.rre Boa}t e MHoro rto - Br,rcoKa, co= 1000 mg/I.

O6err na pa3rnexraHe e reonoxKara ocHoBa Ha nJrorqarxara tto flpoQxna,
oprreuTHpaH no HalpaBneHle rcro3anaA-ceBepou3Tor. B Herosuct pa3pe ca oraeJleHu
cJreaHuTe xHAporeonoxKll ear.rHHrIH :

I,I:norsgasure B MareMarr,rqecKus Moaelr cpe4nu crofiuocrlr na t[ulr.paunoHHr.rre r-r

Mnrpaq[oHHUTe flapaMeTpr{ 3a BcrKa xH,(poreoJroxKa eanHHua ca [peacTaBeHn B cJreAHaTa

ra6ruua:

flpu re:n HaqarJrHr, t,l rpaHnqHr-r ycroBHr, nonyqeHuTe nporHo3Hu pe3ynrarr,t ue
npeaocTaBcT Ba3MoxHocT 3a H3BbpuBaHe Ha aAeKBaTHa olleHxa 3a cbcTorH[eTo Ha

feoJroxKaTa cpeaa n [o.4noBbpxHocTHoTo npocTpaHcTBo npe3 neproaa Ha e(cnJroaTaqn, Ha

llenoro.

1.4.2.2. KounoupaHe Ha MareMarrrqecxnr Moaen

Ea:upaH Ha HaJr[qHara reoJroxxa t,t x[.qporeoJroxKa nHQopMarIH, 3a nno[IaaKara e
pa3pa6oreH noKzrJreH aBy-rrpocrpaHcrBeH qrrcJroB Moaen, npe.qcraBrrrl HeHacr,rreHara t,t

Hacr{TeHara o6racr rtog 3oHara Ha [3ToqHr.tKa Ha 3aM]pcrBaHe. Orrenesure B npoQfina Ha

flnoulaaKaTa HucKo paHroBH xrrapofeonoxKr,r ear-rHHrlr{ ca cl-rMyn[paHn c5c caoTBeTH[Te
MoAeJrHlr 3oHH. BcrKa MoaeJrHa 3oHa e 3a.(a,{eHa c reoMerplrr, tfulrpaqnonHn I,r MurpaqnoHHl
xapaKTeplrcrlrKlr, orroBapru[ Ha peanHrrre o6errn, ycraHoBexu or npoBeAeH]rre
xuAporeonoxKr{ flpoyqBaHu, Ha nnoua.qKara. fpaHnuara Mexay BoaoHac[TeHara t.l

HeBOAOHaCITeHaTa 3OHa e nOKa3aHa C6C CHH' nyHKTl{paHA nUHHfl.
flpu peurasaHero ua tlurrpauuoHHara 3aJlaqa e nplrera rlyHxquoHa.nnara 3aBHcHMocr

Ha van Genuchten, Karo 3a napzuerprrre RMC, o u p ca H3non3BaHH nocoqeHure B

cfleuuaJrlr3tlpaHara nHreparypa crofiuocrn :a nogo6eu rufl reonoxKa cpeaa.

`)″

ピ′′κ
`′

Xxaporeo.noxra eartHsua "rluro"roxxa xapar(Tepr{crur(a KoeQnqrenr na
dn,rrpauns *. m/d

flponuqaelr nlacr Jlroc - unsecr luoc 02

Curso npouuuaeMa 3oHa BaposHuu - H3Berpelrrr, KaBepHo3HH 07

llapa*rerup Xu.qporeo,roxxa eArlH[ua
flponuqaeu nracr Cuauo npouuqaeua

30Ha

O6ua nopecrocr n, 0.47 0.34

fllrrnocr na cxerera pd, g/cm3 r.38 19

Koeduquesr Ha $rurpaqnr k, m/d 02 07

3a6asqu r[arrop R1 10 10

Haa-rrxsa aucnepcuBHocr c[1, m 20 く
つ

Koerhuqr,renr na AuSy:lrr DM, m2ld 4x I 0-o 3x104

|

|



B uoaera BpeMero 3a cI'IMynaIIHq e pa3.qeJleHo ua 34 c'rpec flepHoaa, Karo BceKI'I

fiepuoa e c a6JrxxHa 1 r. Ilpea cTpec nepnoaHTe ce nplreMa, qe BxoarulaTa KoHqeH',rpauu, Ha

xnopHAHI{ fioHu e ccr,= 1000 mg/1.

SW

W=0.077mな
C=O ntg/1

.=o()77:11/)

( =:()00 1llg′ l
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ヘ flporuo:no npeue 30 ro4lrua

flporuo:uo spelre 34 roalana
⌒

1.4.2.3. Aualur Ha qyBcrBrlreJlHocrra

C parpa6orenur MareMaruqecklt MoaeJI B Kpa' Ha BceK[ crpec nepuoa e It3BtpIIIeHa

[porHo3a 3a pa3MepI'ITe Ir cTerIeHTa Ha 3iM'LpccBaHe B reoroxKara ocHoBa noa AenoTo'
-flpeacrauerrure$nryput,lJIIocTpI.IpaTHacTt,flIIJII,tTe[poMeHI,IBKoHIIeHTpaqgoIIHoTo

none B ycJIOBUTTa Ha HenpeKbcHaTO nocTbIIBaHe Ha 3aMrpcl',Irenl{ B 3eMHaTa ocHoBa'

ilp, no"rornaH Ir3ToqH[K Ha 3aM6pc'BaHe, cLJIHo [oaBllxHI'ITe 3aMbpclrrenl'I

(xropu4u) [poHrrKBar s .4l.ll6oquHa, Karo rf,xHara KoHueHTpaIIUc B fioaaoBr'pxHocrHoro

lpocrpaHcrBo HellpeKbcHaro HapacrBa' @pourr'r Ha 3aMbpceHara 3oHa e '[ocrl{rHan
,rpu6rrr.rurenHo 30 m. ga 34 roauues nepuoa or BpeMe, r'e' c BeprI'IKanHa cKopocr Ha

our*"nr" 0.88 m/yr. YcraHoseHa e TeHAeHIIH' 3a rlocreneHHo narepiuHo rIpeABLxBaHe Ha

3ZlM6pceHaTa 3oHa.

Haft-:ar'r:spcenu ce oqaKBar Aa 6tAar noBbpxHocrHnTe rlacrl Ha 3eMHara ocHoBa no/I

aerroro, Ha a6n6o'ruHa ao 20 m. cr,,4r,pxauuero Ha xnopH'(HI'I fiOUu g rasr'r 3oHa B KpzI, Ha
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鈍 O6ruuncxo aeno llplropurerrrocr na
uinbJrHeulIe

Ouesxa Ha pncKa

II O ti BII ■OД 3●MHII

BOД ll

BЪ 3Дyx

l lesepa:r Touego .{trrocpouuo I l

crpec nepuoaure (34 r.) e B Alrana3oHa or 700 -

.IlocrHra no.u3eMHI{Te BoaH.

1.5. Pery.nrarn

800 mg/dm3. Oponra Ha 3aMbpcqaaHe He

Asaru:rr Ha pe3yrraru or lt3BbpureHara oueHKa nocpeacrBoM KoM[JIeKcHI-lrr pI{cK I'I

MATCMATI,ITIECKOTO MOACNIIPAHE HA 3AMbPCI'TENHTC B NOANOB.bPXHOCTHOTO NPOCTPAHCTBO

onpeaenrr aenoro 3a ornaalqH, Karo H3roqHHK or BTOpa Kareropn, Ha puck.

Kareropur II sxrtoqsa aena c HHcGK ao cpeaeH pucK or 3aMapc,BaHe (6urorn,

opraHr.rqHn oT[aA6ur,r, cTporrTenHu or.nouxu) H He npeacTaBJrrBaT onacHocT 3a 3Haq[TeIHO

yBpexlaHe Ha oKoJrHara cpe4a. Br:voxuHTe o3.rIpaBnTenHH MepKu 3aBHCrT Or Cneuuouqsnre

ycnoBHc Ha TepeHa.

II. Ilpoyunane 3a cannpaHe

I{eara ua npoyqBaHero ce cbcrol'l a u:6op Ha onrl'IMaJIeH B eKoJIorHqeH Ii

ItKoHoMHqecKx acneKr cueHapl'Ifi :a cannpaHe, Ha 6asa roxaraHut pHcK.

Cto6pasuo onpeaeJleHara rlpnoplrrerHa rpyfla ce flpe,(narar Bb3MoxHU MepKI{ 3a

pexa6urr,aqur u ce pa3rnex,u,ar pa3n11qHg TexHIrqecI(H peIxeHI'L (uo4enu), B 3aBucgMocr or
cnequ<[n.runre Ir3HcI(BaHI{, Ha cpeaara.

3a uelNre Ha Hacrofluroro flpoyrrBaHe' or c'bl{ecrBeHo 3HarleHne ce sssga crofiHocrra Ha

r,r3qr,rcJreHg, MaKCrrM{IrIeH pncx (R --) ra CIOTBeTHHfl 3aIqHTaBaH o6err, Clyxeul KaTo OCHOBa 3a

rrjraHHpaHe Ha caHlrpauu MeponpnrTHt.

!eno llpuopurernocr
flo.rslt floatc:rturr no.rrr Brrayx

Rmax R*g Rma、 R"rg Rmax Ratg

feuepar Toruego 一ヽ 32 3.1
り
，
つ
‘ 3.7 20

Paruoo6paruero B TexHoJror LrHo oTHorrreHHe Ha Bapr,raHTu 3a [peaoTBpaT{BaHe HJIH

OrpaHUqaBaHe Ha KOHKpSTHO nt:4eficrnUe, Hilnara npUJIaraHeTO Ha C11CTeMaTUqeH nOA6Op,

ocHoBaBau ce Ha e(beKTuBHocrra Ha aaaeHo peueHI'Ie B 3aBrlcHMocr or c'buecrByBalrt[, PHoK.

Moae.nure o6xsauar nplrnafaHe Ha noaxoarrllH MepKH B 3aBHCIIMOCT OT KaTerop[flTa Ha

pncK, l{3qr,rcJreHa no MeToAHI(aTa 3a oIIeHKa Ha crapl 3aMbpcrBaHurl ("Siichsischen Richtlinien

zur GeI?ihrdungseinschiitzung von Altlasten"):

Nl l       ΠЛ°ЩaДКa 3aulrrrasaH o6exr
noqBu 

I 
noateuuu BoaH I B63aYx

I I fenepaa Toureso |
I



Moden "A" - "ex-sitt" uerol - flpnlara ce 3a aena ctc cpeaeH pucx' o6elt ua

ornaalulrre < 5000 m3, orcroflHlte or peruoHaJlHoro aeno < l5 xu'
Moaearr BKJrloqBa: u:rpe6nane Ha orrraalu[re, TpaHc[opT ao per]IoHalnHo aeno,

ae[oHlrpaHe B perrloHanHoTO n 6HOIOrU.lHa peKynTHBaUHC Ha OCSO6OAeHHTe nJIOXI]i.

I4:nr.ruenue,o Ha Mo,4eJIa e B a'bJlrocpoqeH [naH. He ce salara ao[aJrHnreJIHt-I

npoyqBaHlfi Il MOHItTOpI'IHf .

Mode,r '?" - "in-situ" tue'roa - llpnrara ce 3a aena c'bc cpeaeH prcr' o6eu Ha

orna.[brrl,ITe > 5000 m3. orcrorHl{e or per[oHulnHoro ,4eno > l5 xv'
MoAem'rBKJIIorIBa:npo$ulupaueHaorrlaAbufiTe(pa:crulaHeunoApaeHrsaHe)'

TpurpaTHo ynJIrTHrBaHe, MexaI'tHHo 3anp6cT'BaHe, ynJIrTHsBaHe Ha 3eMHI{Te Mac['

H3rpaxlzrue na pexynTrrBnpaul cnofi, 6uoloruqsa peKynruBauu, Ha ocso6oaeu['re nnoql{ u

3arquTHlr MepKH.

H:nrlnenuero Ha MoaeJIa e B aurocpoqeH [naH'

Model 'C" - "in-situ" rrleroa - flpulara ce 3a Aena c MHoro BI'IcoK H nucor pxcx, o6er'a

HaornaatullTe>50000m3,HenoaxoAclquycnoBl'It3aaenoHl{paHe'BucoKIIpoueHTHa
opraHrKa B .qe[oHHpaH[Te orrla.u,buH Ir onacHocr or Mfirpaqufl Ha 3aMbpcHTenHTe'

MoAenrr BKJIIoTIBa: n:rpe6nane Ha orlla,qturlre t,I BpeMeHHo npeAe[oHl{paHe B

rpaHr,rqlrTe Ha aenoTo, I43rpaxAaHe Ha AoneH L3OJIHpaIq eKpaH, H3rpaxAaHe Ha KaHaBKH 3a

cKaToBL BOAI{ U nOAnopHH cTeHH, AeloHlpaHe Ha oTnaALII}',Te Ha [oaroTBeHaTa nnouaaKa

(u:rpe6nane, TpaHcflopr, pa3crI{JIaHe H yrIJIl'TH,BaHe, MexAfiHHo :alptcrruane)' H3rpaxaaHe

Ha ropeH H3nonupalq eKpaH, BKr. cllcreMa 3a orBexraHe Ha 6nora:a' L3rpax'qaHe Ha

fa*yrrrurp* "roft, 
6roroartHa peKynrlBaul{r (:arpemeaHe n qacrHtrHo salecrnaue) n

3AUII.ITHII MEPKI'.

I4surruenuero Ha MoAeJIa e B Kparl(ocpoqeH rIJraH 3a aeflara c MHoro BxcoK pI'IcK u

cpeaHocpoqeH 3a Te3I'I C BITCOK pt'ICK.

Moden ,,D" - " ex-situ" uerol - flpulara ce 3a aella c Mnoro BHcoK I'I BI4COK pHCK'

MoAersr BKJrroqBa: urrpe6naue Ha orrla,qtqr'ITe, TpaHc[opr ao perfioHanHo '[eno'

Aeflour,rpaHe B perlronanHo'ro aeno, y[nbrH'BaHe c BiuLK u 6uoloruqua peKynrl{Baul'L Ha

ocso6oAeHure nrouu.
I,IsurrHeHlero sa MoAeJIa e B KparKocpoqeH rl'raH 3a aerlara c MHoro BLcoK pllcx' 6er

orpaHHqeHl4, ga o6eMa Ira orflaa6llrre L orcroflHl'Ie ao pel[oHilnHoro aeuo' 3a aenara c

BucoK pucK r.r3nulHeHHel.o e B cpeAHocpoqeH IIJIaH (npr,r roronuoc'r Ha AenaTa - npnerrlHuqu).

Mouumoouuz ce [peABuxaa npu caHupaHe Ha aena rro uoaelu "B" u "C"'

2.1. Ilpeg.noxexne 3a caHHPaHe

B roHxperrnlr "ryrifi, 
*UrO qe.necr,o6pasnu 

',o 
orHorrreHr,re ua cneqnrluvuure ycJroBu,

Ha cpeAara I,I B 3aBl'lclrMocr or xapaKTepa Ha 3tMtpcf,BaHuara (npe4uuuo 6lrtoeu Il crpollTenHl{

ornartull) ce onperentr 
"uprurrrra 

6arupauu ua ueT oaa "in situ" - lroael B r'r lroAen C'

flpr,rro:uMeroacenpeArlplreMarMepKL3aKancyJrlrpaHeHaorfla4,bu}lre'I{pe3
rroBrpxHocrHo 3aneqaTBaHe, nocpeAcrBoM Koero ce npeaoTBpaTsBa aocrbna Ha [oBtpxHocTHrr

BOAI.I AO OTNA,q}IIHTC, KAIffO NPC(HS KOHTAICT HA XOPA H XI'IBOTH C TSX'

Kpafirroroot|opl,llreHanoBspxHocT.taHaAeIIoToeno4soprr,taraHaKyIIoncIIoAXoA,III
HaKroH, no""orr"uul 6""onu"ro o'I'THqaHe Ha noBLpxHocrHLTe Boal.r' Mrpxara e npunoxHMa 3a



Ae[a, rrurTo oqeHKa Ha pr-rcKa 3a 3arrlHTaBaHr,r o6eKT[ r-r TeprrTopnu e B .(Irana3oHa oT cpeAeH ao
MHOTO BIICOK.

B sasuc[r\rocr BHAa u Itloptfororarra Ha ae[oHHpaHHTe ornaatu]l ce rr3rlor3Bar

MI,IHepaJrHr-r u/nnu cuuleruqxu Marepllanu (uuna, teuuu Macn c noBI'I[eHo ctAbpxaHfie Ha

rur[Hecrr.r qacr]run, xyMycHa floqBa, cuHTeruuuu reorueu6paH n .qp.), c Kollro ce ueJlu

IIOCTTTTaHeTO Ha Mar(cIlMalJIHa 3auIIITa Ha OKOTIHaTa CpeAa, qpe3 npeaoTBpaTrBaHe pa3[]IJIrBaHeTo

Ha orrraArur4Te; cr6upaue H orBexaaHe Ha noBbpxHocrHuTe aoalr; npeaorBparrBaHe nporBrre Ha

BeTpoBa H BOAHa epo3Hr, H KaTO qqno Bb3MOXHaTa Ml'IfpaqIfl Ha 3aMbpCHTeJI[ KI,M [OA3eMHUTe H

[oBbpxHocTHr,rTe BoAH, [Or{BaTa, B63AyXa, KaKTO Ir C63AaBaHe Ha yCnoBU, 3a [oflBa Ha

pacTI{TeJrHocr.

.{e6eruuara sa seo6xoaaulu peKynrrrBlrpaur rrJlacr Baplrpa B 3aBl'IcrrMocr or
flocne,qBauloro noJI3BaHe Ha TeplrTopllrra Ha aenoTo.

B rourpernnrr cnftaf, npuopHTn3[paHero ['t oKoHrIareJIHHr u:6op Ha orITI{MaJIeH

cueHapr{fi 3a caHrrpaHe e H3Br,p[IeH rrpu ctnocraBrue Ha 6agosu KpHTepIrH, orqurarI1u rafi -
o6qo ocHoBHHTe acneKTLI 3a Ilenecbo6pa3Hoct. Hlnor:saH e onpocreH cpaBHI{TeneH Moaen,

6a:upan Ha cJIeaHI{re rfaxropu:
o Aganr:unHocr Ha BapIraHTa KrM oco6eHocrxre Ha cpeaara;
o Erororocro6pasuocr;
o I4rououuqecxaonpaBAaqocr.

Cparueuuero Mexay oraenHHTe aJITepHarHBL n ac[eKTI'Ire Ha BJII'I'HI'!e ca pa3rJre,[aHH B

c,neasara ra6luua:

Kpnrepnn i`。δに.7,c'′ Moδの7''β ′′

A.(anrursocr + +

Ero:rorocr,o6pasuocr ++ +

tr4xosouuqecxa orlpaBAaHocr +

Ouenxa + ++

Jlezexda n u ma6tuuarna
++ MHoro Ao6bp
+ 1o6r,p
0 ueyrparen
- JIOIT

Br,t ocuoga Ha p$ynTaTlrTe oT cpaBHHTenHLIq aHtUItI3 3a npnJlaraHe Ha o3ApaBI{TenHH

Mep6u r{ B 3aB}rCrrMOCT OT KaTeroprrcTa Ha pr.rcK, raro uafi - noaxoaflIl B rexHoJlornquo,

exoJlorllqHo I,I qeHoBo orHoureHlte ce flpenopbqBa uoae.l "Btt.
Mo,qe:rtr e npHJIoxI,IM 3a crapll Aena c roJIeM[ pa:]Mepl't l4nu o6eMli, Kr'Aero B MI-IHaJIoro

He e n3BbprrrBaH KoHTpon lpu el(cflnoarallHsra u rlrlcBar MepI(H 3a rexHlrqecKa 6esonacHocr

(usorupaula ocnona u 4P.).
TexnoromqHucT Bapr{aHT BKJr}OqBa: npo(bunfipaHe Ha oTnaatrl[Te (pa:crulaxe i

nogpanurnane), TpHKpaTHO y[Jr6THtBaHe, MexaHHHO 3alpBCTSBaHe, y[IlTHrIBaHe IIa 3eMHIlTe

Macu, rr3rpax,{aHe Ha peKynTrrBrrpaq cnofi, 6roloruqsa perynT}rBarlu, Ha ocso6oAeuure nrtoulu

H 3auIHTIru uepxu. flponexAaHe Ha AbntocpoqeH MoHuropuHr Ha (oMnoHeHTI'ITe Ha oKoJIHara

cpeaa LI orna,q6qHoTo TTJIO.



ΠPИЛOЖEHИЯ

1. Oqexrvex nracr KONTA - floqera

2. Oqenuven nucr KONTA - flogeerraxu eogr

3. Orlenuqex nucr KONTA - Kourarrex arsgyx
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