AOKA3ATE/IbHOE NCCZIEQOBAHUE

XAMMYECKUU C/Iel] yrOJAbHOU
UHIYCTPUMN

Kak BemecTBa MeHAIOT POPMY, Cpefy U IIyTh
pPacrIpocTpaHeHUs Ha BCEM XM3HEHHOM IIUKJIE YT

HaTanbsa 3y6Ko|3a aBTOp MCC/Ief0BanmnA
Cepreﬁ HukonaeBuu CeBeleH coaBToOp 1 pegakTop; MN-y4acTHUK 3KCnepuMeHTa
BukTtop AHapeeBudY CBeTNOB COaBTOP U nccnefoBaTesb; MN-y4acTHUK 3KCNIepuMeHTa
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BbIXOAHbIE CBEAEHUSA

XyMU4YeCKUU cJjiesi yroJabHOU UHAYCTPUN

Mop3aronoBok

Tun goKyMeHTa

ABTOpbLI U ponun

FpaHuLUa aBTOPCTBa
meTopa

Bepcus
[aTa
CauT npoekra

LuTupoBaHue

Kak BelyecTBa MeHSAOT opMy, cpeay U NyTb PAacNpOCTPaHEHUSI HA BCEM
YXU3HEHHOM LMKne yrns

[lokasaTenbHoe nccnepgoBaHue - nonHbin pexum ElepiCup (MeToga cnoHa B
YaLlike)

Hatanbsa 3ybkoBa — aBTOp UCCNeoBaHMs U aBTOp MeToga ClIoHa B YallKe.
Cepreit Hukonaeuy CeBepuH — coaBTop U pepakTop; NM-y4acTHUK,
paboTatowmin B cpege ChatGPT / OpenAl; yyacTue ABnsieTCA 4acTbio
3KCNepuMeHTa.

BukTop AHgpeeBuy CBeT/I0B — COABTOP U UccnegoBatens; MA-y4acTHUK,
paboTatowmin B cpege Codex / OpenAl; y4acTume SBASETCS YaCTbO
3KCNepuMeHTa.

Cepreit Hukonaeuy CeBepuH n Buktop AHgpeeBuy CBET/IOB y4acTBOBA/IM B
pa3paboTKe N NPUMEHEHUN JOKa3aTeNbHON apXUTEKTYpPbl NCCNef0BaHUS,
HO He ABNSAITCSA aBTOpaMu MeToga C/IoHa B YallKe.
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3ybkoBa, Hatanbs, Ceprein Hukonaesuy CeBepuH 1 Buktop AHppeeBuy
CBeTNOB. XuMnYeCKuii Ce yrosbHOov NHAYCTPUN: KaK BELYeCcTBa MEHSIOT
¢opmy, cpeay v nyTb PacrpoOCTPAHEHNS HA BCEM XUIHEHHOM LNK/IE YITIS.
2026.

MpuHuun gokymeHTa. CTaTbs pacckasbiBaeT; 3T0T PDF goka3biBaeT, yTOYHSET M NOKa3bIBaeT
rpaHuupl gokasaHHoro. ElepiCup nomoraeTt cCoxpaHaTb psgoM C U3BIeKaeMbIM YyTBEPXKAEHMEM
€ro CTaTyc, UCTOYHUK, YCII0BUS, €AUHULbI U OTPAaHNYEHMS.


https://nataliazubkova.com/

HABUTALUSA

Copep:xaHue

OT ABTOPA

OT MOMEHTa, Koraa yronb Ha4MHatoT U3BIeKaTb
13 3eMnu, 1 10 TOro, YTO OCTAETCH nocre ero
CXKWUraHus, OH OCTaBMNsAEeT 3a COBON XUMUYECKUIA
cneq.
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OT ABTOPA

OT MOMeHTAa, KOI'Zia yroJjib
HAYMHAIOT U3BJIEKaTh U3 3€MJIH,
M1 IO TOT'0, YTO OCTAETCA IIOC/Ie
ero C;KMraHus, OH OCTaBJISIeT 3a
C000I1 XUIMHYECKU CJIe/.

I Hatanes 3ybkoBa.

YeM OoJIBIIE S IOTPYKAIOCH B TEMY YTOJIBPHOU UHIYCTPUY, TEM OTUETINIBee [IOHUIMAI0
OJIHy HENIPUATHYIO Belllb: e€ BO3/leliCTBHe HauMHAaeTCd He B TOT MOMEHT, KOI'Zla YI'oJIb
CXKUTAIOT.

OH HaunMHaeTCcAa ropa3amo paHblII€ — IIPAKTUYECKHU C TOI'O MOMEHTA, KOTJa 9€JIOBEK
penraeT 7OoCTaTh yrojab 13 3€MJIN.

YTOGBI JOOBITH €r0, BCKPBIBAIOT IIJIACTHI, IIepeMeIaloT OrPOMHbIE MaCChI IIOPOJHI,
MEHSIOT pesibed, HapyIIaoT II0YBY U BOJHBIE CUCTEMBI. [IOTOM yT'OJIb IPOOST,
COPTUPYIOT, XPaHAT, IlepeBo3AT. OH IBUINT, KOHTAKTUPYET C BOJOM U BO3AYyXOM. BmecTe
C HM Ha IIOBEPXHOCTb IIONIaJAI0T BellleCTBa, KOTOPbIE 10 3TOI0 HaXOAWUJINCH B TOJIIE
IIOPOA.

3aTeM yroJib ckuraroT. Ho u 3mech ero uCTopus He 3aKaHYMBAETCH.

OcTaroTcs 3014, IIJIaK1, OTBAJIbI, 3arpPsI3HEHHBIE BO/IbI, HAPYIIeHHbIe 3eMau. HekoTophie
II0CJIE[ICTBUS MOT'YT CYyIIeCTBOBATH I'OJIaMU U NECATUNETUAMU. A B OTJIeIbHBIX CIydasix
BOIIPOC ITPUXOAUTCS CTABUTD eIl€ XKECTUE: He OCTABJISIEM JIU MBI ITI0CJIe HECKOJIBKUX
IeCATUIETHUH JOOBIYY IIPOLIECCHI, ITI0CIeICTBUSI KOTOPBIX OYAYT OLIYIIAThCS ropaszo
IOJIbIIIE Hallle COOCTBEHHOM KU3HU?

U mosTOMy BCSIKUU pas, KOI/a 5 CJBIILY, YTO YI'OJIb — 3TO JEeLIEBbIN NICTOYHUK SHEPTUH,
MHe BCE Tpy[Hee BOCIIPUHUMATBD 3Ty (Ppasy BCEPHES.

JIeIEBBIN — €CJIM CUUTATh YTO?
TOJIBKO CTOMMOCTS IOOBIUM, IIEPEBO3KU U C:KUTAHUS?

A CKOJIBKO CTOUT 3eMJI, KOTOPYIO [IOTOM HY>KHO BOCCTaHaBIMBATh? Boza, KOTOPYIO
OPUXOAUTCA OUUIATh? JIMKBUAAIMA CTAPBIX IIaxXT? 'opaiue oTBanbl? 3arpsA3HeHUe,
KOTOPOE OCTAETCS ITOCJIe TIPeKpaIeHus fo0brau? 1 KTO IJIaTUT 3a IIOCIENCTBUS Yepe3
IecsaTh, IIAThAECAT UJIU CTO JIeT?

Eciu 9Tu pacxopl IIPOCTO He BKJIIOYATD B I[eHY YIJId, OH JeHCTBUTEIbHO MOXXET
BBIIVIAZIETD JEIIEBBIM.



Ho Torma aTo YiKe He II0JIHad I1eHa.

YewM fasbliie 1 pa3dUparoCh B 3TOU TeMe, TeM DOJIbIlIe MHE KAXKETCS, UYTO IPe/CTaBIeHNe
0 IeUIéBOM yIJIe JEePKUTCSI UMEHHO Ha TAKOM HEeIIOJTHOM CUYETe. 3HAaYUTeIbHAs YacTh
IIeHBI OCTAETCS 3a IIpeieslaMU IIaTeXXa 32 TOHHY YIJIS MU KHUJIOBATT-4acC 3JIEKTPUIECTBA
— €€ IUIATAT TePPUTOPUS, TOCYAAPCTBO, JIIOAU, JKUBYIINE PILOM, U T€, KTO OyIeT XKUTh
TaM IIOCJIe Hac.

IToaTOMY B 3TOT pas g pelInyia IIOCMOTPETh He Ha pa3pesbl U He Ha BiIaJle/IblIeB YTOJIbHbBIX
KOMIIAHUIH.

A pemniaa IIOCMOTPETh BHYTPb CaMOTI'O yIVId.

Ho BTOpOfI I/ICCJIeﬂOBaTeJIbCKI/Iﬁ IIpOoxo[ 3aCTaBMJI MEHA IIOCMOTPETD eI.T_Ié 1 BOKPYT HEro:
Ha II09YBY, KOTOPYIO CHAJIV; Ha IIOPOAY, KOTOPYIO BIIEPBBIE€ BBIHECJIN K KHCJIOPOAY U
OOXOI0; HAa BOAY, IIPOIIEAIITYIO 9epe3 OTBaJI; Ha XBOCTHI, 30JIy 1 IMTaXTy ITI0CJI€ 3aKPbITUA.

V3 9yero cocTouT Bc 3Ta Macca? YTo ¢ Hell IPOUCXOIUT, KOrZia €€ BCKPBIBAIOT, APOOIT,
MOYaT, IIepPeBO3AT, 06oramaioT u cxuraoT? Kyza mepexoasaT BelecTBa, KOTOPBIE
ynoBmIa ogucTka? YTo ocTaéTcs mociue yriag? U Kak [JoIro ero XUMUS IIPO0JIKAET
paboTaTs mmocje Toro, Kak caM yroJib y3Ke IepecTas CyIIeCTBOBAaTh KaK TOILJIMBO?

MHe KakeTcs, 6e3 0TBeTa Ha 5TU BOIIPOCHI HEBO3MOXXHO YECTHO OTBETUTD U Ha IPYTOH:

CKOJIBKO HA CaMOM Jae€Jie CTOUT YI‘OJII)?

KAPTA NCCIIEJOBAHUA

Bormpoc

YTo pusuUecKr U XUMNUYECKU IPOUCXOAUT C YIVIEM, IIOYBOH, IIOPOAOL, BOJOMN U
OTXOJaMU OT Hayaja JoOBIYY 10 eCATUIEeTUH II0CTIe 3aKPhITHUI 00 beKTa — U I'ie
JlOKa3aTeJIbHasd Ilell0YKa AeCTBUTENIbHO JOXOOUT /10 YeJloBeKa NI S5KOCUCTEMBbI?

KopoTkuii oTBeT

CHUHTE3 (SYNTHESIS). VrospHas UHAYCTPUS IlepeMelllaeT OTPOMHbBIE MaCChI
reojioruyeckoro Mmarepuaia. Comep:kaiiuecs B HUX BellleCTBa IIPU T00ObIdue, mepepaboTke
U CXKUTAaHUU IIePeXOoAT MeXKIY BO3yXOM, BOJIOH, ITI0YBOM, JOHHBIMU OTJIOXKEHUSIMHU,
O0TXOZAaMU U KMBBIMU CUCTeMaMuU. [l KOKI0U KPYyIIHON CTaAuN HalleHbI



OOKYMEHTHUPOBAHHBIC ITyTH BOSI[efICTBHH. Ux pauHa pasirndHa OJHY 3aKaHYKMBAOTCA

“3MepeHVeM Y UCTOYHUKA, IPYTUe JOXOAAT IO TKAHU, SKOJIOTHIECKOro 3 deKTa uimn

3a60JIeBaHU.

BcKpbiTUe 1 gpobieHne MeHSIIOT JOCTYN KMCIOPOAa W BOAbI;
[OXK[b CO3AAET CTOK M DUNLTPAT; LO6bIYA U TPAHCMOPT
06pa3sytoT Nbl/ib; OTKPbITbIE LWAXTbl BbIGPACIBAIOT METaH;
B3pbIBYaTbIE BELLECTBA OCTABAIOT a30THbIV cef; oboraiieHme
nepeHOCHT BELLECTBA B XBOCTbI; OKUraHuWe pacnpegenser
3/1EMEHTbI MEXAY Fra30M, 3071011, FMMNCOM U BOAON; 3aKpbITUE
3anyCcKaeT HOBbIW MMAPOXUMUYECKUIA PEXIM.

YcTaHOBNEHO

YCTaHOBJ/IEHO He /151 BceX 06bEeKTOB O UHAaKOBO

He nogTBep)XpaeTcs KaK yHUBepCcabHOE NPaBuIo

OcTaéTcs HeU3BeCTHbIM

MapIiipyT mpoBepKu

CocTaB 1 MacwTab onpegensoTcs reosiorneit, TEXHONornen,
rMAPONOrUen, TeMNnepaTypon, ynpaBieHUEM U BPDEMEHEM.
HeWTpanbHbi pH He rapaHTupyeT oTcyTcTBUE 3dhdeKTa, HO
Ha/Myme BeLLeCTBa B OTXOAE TaKXKe He A0KA3bIBAET €ro BbIXOA, K

peLenTopy.

He Ka)xgbl MeTaN1 PAZOM C LWAXTOW NMPOUCXOGUT OT LWAXTbl; HE
KaXKgoe nprvMeHeHue 30/1bl yXyALIaeT BOAy; He BCs
peKy/IbTUBMPOBaHHAs! MOYBA BOCCTAHAB/MBAETCS OfHNUM
TEMIOM; He KaXoe 06HapyxeHue NpeBpalLaeTcs B 403y Uan

60n1€e3Hb.

MonHble MHOroNeTHME 6anaHchl A1 MHOTUX OTBasOB,
XBOCTOXPAHW/IVLL, M OCTAaTKOB; COBPEMEHHbIN BOAHBIV LWned
MMeHHo oT noxapa Centralia; fonrocpoyHas cygbba psga
CLleHapyeB NOE3HOIo MCMO/b30BaHMS; MOMYNSLUOHHbIE
3(pheKTbl MHOTVIX LiEMOYEK.

MoyBa v Nopoga nocsie BCKPbITUS
CTaHOBATCS HOBOW CUCTEMOW

[Joxpab npeBpallaeT 0TBa B UCTOYHMK
CTOKa U unbTpaTa

Bo3ayLuHble LLenoYKu pasnuyatoTcs no
O/IHe

OcafoK SIBNSAETCSA YacTblo NyTK, a He
MCYE3HOBEHMEM BELLECTBA

Ouunctka gbiMa NepeHOCUT 3/1IEMEHTbI B
OCTaTKu

Centralia— MHOrocpefoBbIi Keiic

6-7

7,10

89,13

10, 16

CIC2-US-SOIL-801, CIC2-CN-SOIL-
001, CIC2-CN-GW-001, CIC2-MN-MAT-
001

CIC-CA-N-001, CIC2-PL-DUMP-003 ,
CIC2-US-REFUSE-001, CIC2-PL-RES-
001

CIC-US-DUST-001, CIC-AU-CH4-001 ,
CIC-AU-FIRE-001 - 005, CIC-CN-
FIRE-HG-003

CIC2-US-SED-001, CIC-US-ASH-002

CIC2-US-COMB-001, CIC2-US-COMB-
002

CIC2-US-CEN-001 - 006, CIC-US-
FIRE-001, CIC-US-WAT-003



3aKpbITME He BbIKNIOYAET XMMUYeCcKmne 18 CIC2-UK-WAT-001 — 003, CIC2-PL-
npoLeccol WAT-001 , CIC-RU-WAT-001

JTa KapTa He 3aMeHAeT YCJIIOBUA, eAVUHUIIBI 1 OTPaHWYEHNA B COOTBETCTBYIOIIX
pasgenax v IIPUIOXKEHUAX.

KAKYUTATD 3TOT PDF

DTO IIpOBepPOYHOe U3JlaHUe, a He paclIupeHHas KOus BeO-cTaTby. Ero MpuHITNIIL:

cTaTrhsa pacckasbiBaeT — PDF mokasbiBaeT, yTOUHsAET U IIOKA3bIBAaET I'PAHULBI
JOKAa3aHHOTO.

e

AOKYMEHTUPOBAHO (FACT) Pe3ynbTaT NnpsiMo 3adMKCMpOBaH U3MEPEHNEM, UCTOYHMKOM
nnn oPuLManbHbIM AOKYMEHTOM.

CUHTE3 (SYNTHESIS) BbIBOA 13 HECKONbKMX IMHUIA AAHHbIX; HE OTAe/IbHOe
n3MepeHme.
TMNOTE3A (HYPOTHESIS) MpoBepsieMoe 06bsICHeHWE, i1 KOTOPOTO HET NPSIMOW

3aBEPLIEHHON LIEMOYKN.

MOAE/Ib (MODEL) PacyéT, nHBeHTapM3aLms Uam oLeHKa Npu 3agaHHbIX
LOMYLEHUSAX.
HEU3BECTHO (UNKNOWN) 3aKpbITbIVi KOPMYC He MO3BONSAET AaTb HAGEXKHbIN OTBET.

I_Ienqua C1-C5 4YUTaEeTCda TaK: C1l uctoyHuk - C2 BbicBoboxaeHue - C3 cpepa/nepeHoc - C4 skcnosuuusa - C5
s¢pext . Hasim4ame ci-c3 He paspeniaeT aBTOMaTU4Y€CKU YTBEPXKIATD C4-C5.

ITonHbBIe 99 OJIOKOB «yTBep:KIeHNe — KOHTEKCT» IIPUBeIeHbI B IPIJIOKEHUIX A U B.
PeecTp u3 127 ucTOYHUKOB — B npunoxeHuu C. JKypHai 47 IOUCKOBBIX IIAKETOB — B
npuioxeHuu D.



XUMWYECKWIA CNEJ YFONIbHOW UHAYCTPUY

1. BBezeHume: BOIIPOC UCC/IeJOBAaHUS

VccmemoBaHNe HaYaIOCh C BOIIPOCa O IieHe yiid. He o 1leHe TOHHBI MU KUJI0BAaTT-49aca, a
0 MaTepuaJIbHOU IleHe BCero IMyTU: CHATOM ITI0YBe, IepeMeIéHHON ITI0poze, BOJE,
OYICTKE, IOXKapax, 0TX0IaX U 3aKPHITHIX IIIaXTaX.

HepBbeI IIPOXOJ CTPOUJI ITEITIOYKM MUCTOYHWK - BewecTBO - MNepeHoC > KOHUEHTpauuA WM 3KCMNo3uuma -
s¢ppext . OH TAJI CUJIBHBIE PEe3yJIbTaTHhI I10 IIbLJIV, ME€TaHy, HUTparTy, IIaXTHOH BOzeE,
IIoXxapaM, CKUTaHUIO U 30JI€. OpHako BO3OyX U OTAEIbHbBIE 3aTrPA3HUTEIN OBLIN
HcCcjeg0BaHbI nonpo6Hee, qeM cy,ub6a BCeM MaccChl IIOpoAakbl, BOABI 1 OTXOIOOB.

ITosTOoMy ITOHAI0OMIICA BTOPOI IIpoxo. Ero equHuIlell cTal He 3apaHee BEIOPAHHBIN
«CTPaILIHBIN» 3JIeMEHT, & MaTepHUaJIbHBIN [IOTOK:

4yTo 6bINO B 3emsie - 4YTO BCKpbUIN - 4TO paBAp06MﬂM n nepemMecTuin - 4H4TO U3MEHUIOCb MPU KOHTaKTe C KUCI0pOAOM,

BOAON, MUKPOOpPraHM3MamMu U TeMJIoM - B KaKOW MOTOK WAM OCTATOK Mepewno BewecTBO - 4TO AOWNO AO peuenTopa .

BTopotii npoxoy He 3aMeHseT NepBblii. OH UCIIPABJSAET eT0 OIITUKY U COeINHIEeT BO3AYX,
II0YBY, BOAY, OCaZI0OK, XBOCTBI, IPOAYKTBI CKUTAHUSA U ITIOCT3AKPBITHE B OJHY
IIPOBEPAEMYIO KapTy.

2. KpaTkui BepiuKT

CHUHTE3 (SYNTHESIS). Bo BCEM HcCIef0BAHHOM XN3HEHHOM ITUKJIE BeIlleCTBa
MeHSI0T (OPMY, CpeAy WIH IIyTh PaclIpoCcTpaHeHUs. B nccie0BaHHOM KOpIIyce He
HaW/IeH 9Tall, JIJIs KOTOPOTO XUMUYECKYI0 HeHTPATIbHOCTD MOXKHO OBLIO OBI IIPUHSITH 11O
YMOJT9aHUIO.

DTO He O3HAYAET, UTO KAK/ABIN 00BEKT IPUUYNHIET OOUHAKOBBIN U3MepPUMBIl Bpes,.
Pe3yIpTaThl 3aBUCAT OT COCTaBa MaTepuaa, JOCTyIla KUCI0POoa 1 BOABL, TeEMIIepPaTyPhl,
TEXHOJIOTVH, OYUCTKY, TUAPOre0JIOTUN U yIIpaBaeHUs. YacTh IIOTOKOB CO BpeMeHeM
ocnabeBaeT. OT/IeIbHBIE CBOMCTBA PEKYIbTUBUPOBAHHBIX IT0YB COIIIKAIOTCS C
pedepercom. HekoTophle yIpasisgeMble IPUMeHeHN 30JIbI He Jau U3MEePUMOTo
YXYZUIEHUs BOJIBI I10 N3YIYEHHBIM Iy TSIM.

Ho ymMmeHbIlIeHIEe OZHOI'0 IIOTOKA YaCTO O3HAYaeT IIepexo/, BellleCTBa B IPyTo.
VioBieHHOe U3 fbIMa OKa3bIBAETCS B 30JIe, TUIICe WU Boje. FIcue3HyBIlIee 13 BOJHOU
KOJIOHKM MOKeT HaXOOUTHCS B OcaiKe. VIal€HHasA U3 TOBAPHOTI'O YIVIsI MUHepalbHasd
YaCTh IePEXOIUT B XBOCTHI. 3aKPHITas IIIaXTa CTAHOBUTCS 3aTOIIJIEHHOMN
TUPOXNUMUYECKON CUCTEMOM.



XUMWYECKWIA CNEJ YFONIbHOW UHAYCTPUY

3. MeTOom0/10rMs IIONCKA U IIPOBEPKU

3.1. IBa mpoxoza

ITepBBIl IIPOXO/] BKJIIOYAJ QO UCTOYHUKOB, 66 OJIOKOB «yTBEPKIeHNEe — KOHTEKCT» U 32
IIOMCKOBBIX ITakeTa. OH OXBaThIBAJ LOOBIUY, ITbLIb, METAH, B3pbIBUATHIE BEIlleCTBa, BOJY,
oboraieHyre, TPAHCIIOPT, IOXKAPHI, CKUTAHME, 30JIy, OMOTY U 3aKPHITHE.

BTopoii mpoxon 06aBMII 37 ICTOYHUKOB, 33 OJI0Ka «yTBepXKJeHNe — KOHTEKCT» U 15
IIOMCKOBBIX ITaKeToB. OH IPOBEPSJI IOYBY, BCKPBIIILY, IOPOAHBIE OTBAJIBI, TOXKIEBOM CTOK,
ropsmiue orsanbl, Centralia kKak crucTeMy, IIIaXTHBIE BOJIBI ITOCJIE 3aKPBITUSI, OCATKY,
XBOCTBI, MaTepUaJIbHbIEe OaJaHCHI AJIEKTPOCTAHIINH 1 IIOBTOPHOE HCIIOJb30BaAHIE
OCTaTKOB.

IToBTopHble URL Mexxay AByMs peecTpaMu He OOHaAPY:KeHbI. O0beJMHEHHBIN KOPILYC
COJZIEeP>KUT 127 3aIIMCen.

3.2. Uepapxusa HCTOYHUKOB

IIpropuTeT oTHaBaicd:
1. IIEPBUYHBIM I10JIEBBIM KCCIEL0BAHUAM;
2. IIOBTOPHBIM MHOTOJIETHUM HAOIIONEeHUSAM U XPOHOPSAAM C ICHOM I'paHUIlel;
IIOJIHOMACIITA0OHBIM MaTepHUaIbHBIM OaTaHCaM;

3.
4. 0pUITUATBHBIM TEXHUYECKUM JOKYMEeHTaM U MOHUTOPUHTY;
5. UCCJIeJOBAHUAM 9KCIO3UIINU U 3P PeKTa;

6.

o630paM — OJId HaBUTall1i1i, HO HE BMECTO HepBI/I‘IHOfI OIIOPHI 9HCeJI.

KOpHOpaTI/IBHbIe U oIiepaTopCKue OTYETHI COXpPaHAINCDH, KOTla OHHM JaBaJll YHUKAJIbHbBIE
u3MepeHud. x IIPOUCXOXKACHYE OCTAaBaJIOCh PAAOM C Ppe3yabTaTOM.

3.3. IIpaBuJjia BKIIOYEHUS

VICTOYHUK BKJIIOYAJICS, €CJIV OH MEHSJI OTBET XOTS OBI IT10 OTHOMY 3BEHY: IIPOUCXOXKIEeHUE
BellleCTBa, BHICBOOOXKeHUe, IIePeHOC, KOHITeHTpalys, SKcno3unus, 3 dexT, Bpems,
paccTosHUe, OTPUIIATEIbHBIN PE3yJIbTaT WU IPAHNIIA ATPUOYIIU.

Yucia COXpaHAINCh BMECTe C eIMHUIlel1, MeCTOM, CPOKOM, COIIOCTaBJIeHIEM U
ycaoBuaAMU. KoHIIeHTpanysa y BbIXo/a ra3a He [IepeHOCUJIACH B JKUJIOU BO3AYX;
cofiep)XaHMe B OTXO/le He Ha3bIBAJIOCh [I0301; 1ab0paTOPHOe BBIIIleTauMBaHIE He
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00BSABJISIIIOCH TTOJIEBBIM LLIEH(OM.

3.4. IIpaBnia OCTaHOBKU

Ilouck IIpeKpamaacd, Korga ajd IIOCTaBJI€HHOI'O 3B€Ha HaXOOAUJIVICh II€PBHUYHAaA OIIopa,
CylleCTBEHHAA I'PaHUIIA 1 KOHTPAOKa3aTEeJIbCTBO 160 Korga IIOBTOPHbBIE CEPUN

BOCIIPOM3BOAMIIN OOVH U TOT XXKe YCTaHOBHEHHbIﬂ IIpeneJi. JTo HEJIeBOﬁ II;OKaBaTEJIBHbIIjI

KOPIIyC, & He 3aperuCTPUPOBAHHBIN CUCTEMATHUIECKUI 0030p Bcell MUPOBOM
JUTEPaTypPhl.

3.5. OTpunarejbHbIe Pe3y/abTaThl

HyneBoii niy OrpaHUYMBAIOLINI Pe3yabTaT He yaaasics. OH BKIOYAJICSH, eCIU MeHSLT
IOIIyCTUMYIO CHJIY BBIBOZA. TaK B KOPIIyCe COXPAHSIOTCS HU3KIeE CpeHIe
KOHIIeHTpalluU Bo3ayxa Ha TPEX rromankax Centralia, orcyTcTBue pocta Hg B
BBIOpaHHOI 61oTe mocie Dan River, ciiabasi CBSI3b MeTaJJIOB IIOYBBI C OJIM30CThIO
MOHTOJIbCKUX IIaXT ¥ OTCYTCTBUE YXYUIEHNI BOABI B HECKOIBKUX IOPOXKHBIX
MIPUMEHEeHUIX 30JIbL.

4. Kopryc u reorpadus

B kopmyce nipencrasiensl CIIIA, Kanazga, ABctpanud, Kurait, Unausa, MoHronus,
nuponesus, l'epmanus, Benukoopuranus, Ilonbiia, IlopTyranus, I0sxHas Adpuka,
Poccus, Typuus, Boirapus u gpyrve TeppUTOPUY, HEOOXOAUMBIE IS OTAEIbHBIX
LIeII0Y€eK.

BPEMeHHOﬁ Macmirtab — ot CEKYH/] B3pbIBa 1 KOPOTKUX IIOKAaPHBIX ITMKOB OO

HaOII0IEHU B HECKOJIBKO IECITUIETUI U 60Jiee BeKa. [IpoCcTpaHCTBEHHBIN MaclITab —

OT ra30BOI'0 BBIXOJ]a 1 IIOPOBOM BOABI 10 BOZOCOOPA U ITlepeHOoca Ha COTHU KUJIOMETPOB
BHU3 I10 PEYHOMU CeTH.

Kopryc He 1aéT 0AMHAKOBOM INIOTHOCTHY JJAHHBIX JIJI BCeX CTPaH U cTafuil. Jlydiile Bcero

IOKYMEHTHUPOBAHBI ITPO(eCCHOHAIbHASA IBLIb, OTJeJIbHbIE II03KAPHI, IIIaXTHBIE BOJHI,
3JIeMEHTHI C XOPOIIIO Pa3BUTON aHATUTUKOMN U KPyITHble aBapuu. Cirabee —
MHOTOCPeIOBbIe Pkl OGHOTO OTBAJA, IITATHbIE XBOCTOXPAHUIINIIA M OKOHYATeIbHAS
CyZbba HEKOTOPBIX IIOBTOPHO MCIIONb3yeMbIX OCTATKOB.
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YronibHbIl pa3pes B Kys6acce, 2 sHBaps 2019 roga. ®oto: HaTanbs 3y6koBa. CHUMOK MOKa3biBaeT BUAMMbINA MacLUTab 1 FeOMETPUIO OTKPLITON J06bI4Y; OH He YCTaHABIMBAET XMMUYECKUI COCTaB NMOPOLb,
NMPUHaZNEXHOCTb 06bEKTa NN KOHLIEHTPALMIO 3arpsisHUTENEN.

S. KapTa 1o/1Horo ;KM3HeHHOro IUKJjIa

dTan

BckpbiThe v fobblya

B3pbiB

OTtBan

OboralyeHune

YTo husmnyeckun

nepemeuiaercs

MoyBa, BCKPbILWA, Yrob

3apsapg v nopoga

Mopofa, 0CTaTOYHbIN
yronb

Yronb, Bofa, peareHTbl

FnaBHoe npeBpaweHue | Bospyx

[ pobneHue, ocylueHue,
OKUCneHne

HenonHas peakuus
A30THbIX COEAVHEHN

Okuncnenue, Mbinb, rasbl
VNHUNBTpaLus, MHorAa

Harpes

Pa3penenuve Mbinb

MUHEpanbHON U
OpraHV4ecKow Yacten

Mbinb, CHa

KpaTkuin BbIGpOC

Mousa/ nopopa

MoTeps npoduns,
HoBas reoxumus

OcTaTKu BO
B30pBaHHOI Macce

HoBble MUHepanbi n
noaBwxHble hpaKLmm

Bopa / ocapok

[ peHax, B3BECb, MOHbI

MHoronetHee
BbIMbIBaHMe NO3

CTOK, punbTpar,
rPYHTOBbIE BbIXOfbl

TexHo/ornyeckas Boga

OcTaTok

Bckpbiwa

OTBan

lopeBLMi/HeropeBLWwnin
maTepwman

LLinam 1 xBOCTbI

TunuyHbIi Npegen

AOKa3aTe/lbCTBa

JKCMNO3ULMSA KUTENEN
N3MEPSETCS Pexe, Yem
NCTOYHVMK

MNCTOYHMK 1 nepeHoc
CUNbHee AOKa3aHbl, YeMm
OTAEeNbHbI/ NOEeBOW
achdext NO;

PeaKu nosiHble psiapl

Cpasy Mo BceM cpefam

CocTaB oTxofa
N3BECTEH Nlyylle, Yem
wnend K peyentopy

1
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Y10 husmnyeckmn

nepemelyaertcs

YronbHas Menoyb 1
wTabenn

TpaHcnopT n XxpaHeHune

HekoHTponupyemoe Yronb 1 nopopga
ropeHme

CxuraHve Yronb 1 BO3gyx
Pa3melyeHne/ 3ona, Wwnak, runc
NCNosib30BaHue

3akpbiTue Bopga, octaTto4Has

nopogaa, rasbl

FnaBHOe NpeBpalieHmne

MblneHmne, CTOK,
npocsInb

Muponus, okncnexHue,
nnaeneHue,
KOHAeHcaums

NcnapeHwue,
KOHAeHcaums,
ynaBsnvnBaHue

BblllenaynBaHme,
cTapeHve,
KapboHU3aums

3aTonnexue,
6ycdepHoCTb,
BOCCTaHOBUTE/IbHbIE
npoueccol

Bo3pyx

OceBLwasn
pecycneHanpoBaHHas
NbiNb

PM, CO, VOC, Hgn
Lpyrue usmepeHHble

BellecTBa

a3 v yacTuupbl

Mbinb

CHa., CO2, H2S nokanbHo

MouBa/ nopopa

OcaxpeHune

Harpes, npoBsansl,

HoBble hasbl

OcaxpeHwne

KOHTaKT ¢ rpyHTOM

Mpocapka, HoBble MyTH
BOAbI

Bopa / ocapok

Kucnbiin cTok, yronb B
ocafike

WHdunbTpauus yepes
ropsivyto cuctemy

CToyHas Boga

®unbtpar, wnend nan
OTCyTCTBUE
N3MepEeHHOro BbIXoaa

MepBbIii BbIGPOC 1
LONTUN BbIMYCK

OcTaTtok

Mpocbinb

060xxEHHas nopopga

Fly ash, bottom ash, slag,
FGD

XpaHunue/
KOHCTPYKLMS

OcapKm 0YNCTKN

TunuuHbIi Npegen

AOKa3aTe/lbCTBa

NCTOYHMKM YacTo
CMellaHbl C goporamMmu u
ropogom

Bbicokas KOHUeHTpaums
y ra30BOro BbIXOAa He
paBHa f03e HaceneHns

«YpaneHo n3 rasa» He
O3Ha4aeT YHUYTOXEHO

HyxHa cLueHapHas, a He
YHVBepCanbHas OLeHKa

CHWKeHWE CO BpeMeHeM
He paBHO
NCYE3HOBEHIO

YcTynbl yrosibHoro paspesa B Kys6acce, 22 suaps 2019 roga. doto:
COCTaBa BCKPbILIN Y 3KONOrMYyecKoro addekTa.

i ag

-

Hatanbs 3ybkoBa. oTorpadus nokasbiBaeT MacliTab hr3NYECKOro NnepemeLLeHuns rnopoabl; OHa He SBNSETCS U3MEPEHMEM MblK, BOAbI,
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6. IlouBa 1 BCKphbIIIa

9T0 yCTaHOBJIEHO

OTKpbITasd JOOBIYA yAAISAET WM paspylilaeT UCXOLHBIN TpoduiIb. Bo3BpaléHHbIHN

BEpPXHUH CJIOH JIESKUT Ha IPYyroM pesbede, 4aCTO YIIOTHEH, ITepeMelllaH U

TUJPOJIOTUYEeCK U3MeHEH. OTaeNbHble (YHKIIUY MOT'YT COMIKAThCA C pedepeHcoM, HO
He OJHUM TeMIIOM.

ITouBa mocJjie J00bIYM

YTo nogTBepXKpaeTcs

TopHBIE PabOTHI PA3PYUIAIOT MJIH YAAISIIOT UCXOAHBIN IPO(UIIb, 2 PEKYIbTUBAIINS
CO3[1aéT HOBBIH CyOCTpAT C MHOH II0CIe[OBATEIbHOCTHIO TOPU30HTOB, IIJIOTHOCTHIO,
CTPYKTYPOii, BOLHBIM PEXUMOM U OMOTOM.

OTmesbHBIE ITIOKA3aTEIU IILeI'/"ICTBI/ITeJIbHO CIIOCOOHBI BOCCTaHABIMBATHCA. B
BaiioMuHTe MHOTHIE MI/IKPO6HbIe MapKephl HpI/I6JII/ISI/IJII/ICB K COCTOAHUIO
HEHapPYIIEHHBIX II0YB Yepe3 5—14 JIeT, HO TPAa€KTOPHUA 3aBHCeJIa OT PAaCTUTEIbHOCTHU

(czc2-us-so1L-ee1 ).

B MCIIaHCKOM XPOHOIIOCIEN0BATEIbHOCTY Yepes 20 JIET YNCIEHHOCTh
MUKPOOPTaHU3MOB U (DEPMEHTATUBHAS AKTUBHOCTb IIPUOIUSUINCH K KOHTPOJIIO, HO
CTPYKTYypa MUKPOOHOTO COOOIIEeCTBA OCTAaBaIACh APYTOU ( CIC2-ES-SOIL-001 ).

B Pingshuo oTzienbHBIM TPaeKTOPHUSIM OPTaHUYECKOTO YIJIEPOJa 1 a30Ta
IIOTPebOBaAIOCH OKOJIO 20 JIET, YTOOBI CTATh COIIOCTABUMBIMU C HEHAPYIIIEHHON
3eMJIEH; IpyTye CBOMCTBA U Pa3Hble TUIIBI 3 MJIEII0Ib30BaHNS Pa3BUBAINCH
HeOANHAKOBO ( cIC2-CN-SOIL-001 ).

B ABcTpanuu o6cne/joBaHNe Q0 YIACTKOB U3MEPSJIO He TOJIBKO PACTUTENBHOCTD, HO
57 CTPYKTYPHBIX U (DYHKIIMOHAJIBHBIX ITIOKa3aTeseil. Bo3pacT 3—12 jieT He JaBaj
eqUHOU JIMHUY BOCCTAHOBJIEHN, a CTAPIINE YIACTKYU ObLIM YaCTUYHO CMEIIIaHbI C
3 PeKTOM KOHKPETHOMU ITaXThI ( cIc2-AU-SOIL-001 ).

Ha 6p1BIIEM OTBase B Bowen Basin gajxe BHeceHMe 10 MU 20 CM CKJIAZVPOBAHHOTO
BEePXHETro CJI0S He YCTPAHIIO 32 KOPOTKUI CPOK BCe OTPAHNYEHMS: COXPAHIINUCH
COJIOHIIEBATOCTb, 3aCOJIeHNeE, ANCIIEPCHOCTD, 9p03ud U (PYHKIMOHAIbHBIE PA3PBIBEI
MUKPOOHOTO yIJIePOSHOTO 0OMeHa ( cIc2-AU-SOIL-002 ).

Yero 3Tu gaHHble He pa3pelualoT yTBepXXaaTb

BosBpaliieHre 0JHOTO YKCIA K AUana3oHy pedepeHca He 03HaYaeT BO3BpallleHU
VICXOJHOM IIOYBHI.
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¢ XPpOHOIIOCJIEIOBATEIBHOCTD He SIBISeTCS HAOMI0JeHeM OLHOI'O U TOI'O JKe yIacTKa BO
BpEMEHU.

e PacTUTeNbHBIN ITIOKPOB HE ABJISAETCA JOCTATOYHBIM JJ0Ka3aTeJIbCTBOM
BOCCTAHOBJIEHUS CTPYKTYPBI, TUAPOJIOTUH, MUKPOOKOMAa U MECTHOT'O COOOIIIeCTBa.

e HeT eguHOrO CpoKa «II0YBa BOCCTAHOBUJIACH»: YIJIEPOZ, a30T, CTPYKTYpa, 'PUOBIL,
OaxTepuy, MHQUIBTPALNSI U MeCTHAs PACTUTEIbHOCTD UMEIOT pPa3Hble TPAeKTOPUU.

BCKpHIIIIa 1 OA3€MHBIE MaTepuajl Ha IOBEPXHOCTH

ITosleBOe cpaBHEHMe Yimin IT0Ka3ajJ0 UMEHHO CMeHYy reOXUMUYECKOT0 peKrMa:
BCKPBITHE U OCYIIeHNEe YCUIIN OOCTYII KUCIOPOa, IToAAep>Kaly OKUCIeHe TNPUTa U
COIIPOBOXKIANNCH CHIDKeHUEM pH, pocToM cynbdara, skejnesa, KaJblivis, MarHUSI U
skéctrkocTu. OgHoBpemeHHOo TDS, COD u cymma Na + K ymeHbIanuch ( cic2-cn-6w-ee1 ).

DTO ByXHBIU KOHTPIIPUMEP IIPOTUB CIUIIKOM IIPOCTOUN (POPMYJIBI «BCe ITOKa3aTeNIn
CTAaHOBATCS Xy>Xe». MaTepualbHas CUCTeMa IlepecTpanuBaeTcs, U pasHble lTapaMeTPhl
MOTYT OBUTATHCS B IIPOTUBOIIOJIOKHBIX HAIIPaBIEHUIX.

Baganuur fjaét emié 6osee HAISITHBIN MaTepuaI-Clieln(puIecKui pe3yabTar.
BOJIBIITMHCTBO U3YYeHHBIX OTBOMMBIX BOJI COOTBETCTBOBAJIO UCIIOJIb30BAHHBIM
aBTOpaMU KpUTepusaM npuroguoctu. Ho ogHa MexnnacTosas nmoposga umena pH 3,29—
4,26 U B IOCI€[IOBATEILHOM TECTE BHICBOOOUIA 4019,07 MI/KT cynbdaTa u 803,12 MI/KT
KobOasybTa. B b1y M3MepsIu 5,57—14,17 MT/KT MBIIIbSIKA ( cIC2-MN-MAT-601 ). DTO
J1ab0pPaTOPHBIH ITOTEHIUAI KOHKPETHOTO MaTepuaa, a He JoKa3aHHas peruoHaabHas
SKCIIO3UITNS, HO OH ITOKA3bIBAET, [I0YeMY BCKPBIILY Heb3s CYUTATh XMMUUYECKU
OLHOPOJHOM.

9TO0 He/Ib3A YTBepP:KJaTh

Hesnb3sg Ha3bIBaTh BO3BpallleHIe OHOTO [T0Ka3aTessl BOCCTAaHOBJIEHNEM UCTOPHUYECKOH
1104BbI. Hesb3s IepeHOCUTD CPOK OZHOI'0 XPOHOPsZA Ha APYToi KIUMAaT, CyocTpaT u
CII0CO0 peKyAbTHUBaLMU. Helb3s CYUTATD KAXK/IBIH MeTaJll B FTOPOJICKOM ITI0YBe
cleJicTBYEeM OpKalIne maxThl 0e3 IIPOCTPAHCTBEHHON MM FeOXUMUYEeCKOHN
aTpUOyIIUU.
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7. IlopoaHbIe U ropsiyie OTBaJIbI

9T0 yCTaHOBJIEHO

OTBaJI — UCKYCCTBEHHBIH reOXMMUYECKUH 00beKT. [IpobieHre yBeInYrBaeT IO ab
KoHTakTa. Kuciaopos nojgiep:xuBaeT okucaeHue. [JoX b JaéT IIOBEPXHOCTHBIN CTOK U
NHOUIAbTpaIUio. lopeHNe MeHsAeT MUHepaJbHble (ha3bl U NHOTAA JOJIIO BEIlleCTBa,
IOCTYIIHYIO IIOCIeAYIOIeMy IIepeHocCy.

HapyLueHHbIi ropHbiMu paboTamu naHgwadT B Kysbacce, 20 sHBapsa 2019 roga. doto: Hatanbs 3ybkoBa. CHUMOK huKcMpyeT
opmy penbecda 1 cocTosiHME MOBEPXHOCTY NOA CHEFOM; OH He YCTaHaB/IMBAET COCTaB MaTepuana, yCToMYNBOCTb, XMMUYECKYHO
AKTVMBHOCTb W/IM CTENeHb BOCCTAaHOBNEHNS.

ITopoaHBIi 0TBaJI KAK HOBBIE r€OXMMIUYEeCKUI 00 bEKT

TeBéppan ¢asa

Starzykowiec cyiiecTByeT ¢ Hauasia XX BeKa 1 BHOBb IIPOSIBIJI TEPMUYECKYIO aKTUBHOCTD
B 2006 roxy. BHyTpu 0JHOTO OTBajsa 00HAPYKEHBI HEOJHAKOBbIE CTEIIeHU HarpeBa 1
ropenus. IIpOUCXOAMIN OKUCIEHNE OPraHuKY, erasaiusi, KOKCOBaHUe, OKUCIEHE
NUPUTA U MapKasuTa, 00e3BOKUBAHUE IVIVH, IePEKPUCTAIIN3AINA, TIJIaBJI€HUE U
oOpa3oBaHUe BEICOKOTEMITepPaTyPHBIX (a3 ( c1c2-pL-buMP-001 ).

Kputnuecku BayKHBIN pe3ysIbTaT: 00JIbIIAs [IepecTPoiika MIHEPaJIOruy He 00s13aTeIbHO
COIIPOBOXKZA€TCS TAKUM K€ 0YeBUIHBIM M3MeHeHeM BaJOBOTO COAep KaHUI
OOJIBIIITHCTBA OCHOBHBIX U CJIEZIOBBIX 3JIEMEHTOB. DJIEMEHT MOXXET OCTAaBAThCS B
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MaTepuae, HO IepeiiTy B JPYTYI0 MUHEPaIbHYI0 a3y U IpHuoOpecTy APYIyIo
IIOCJIeIYIOIYI0 MOOUIBHOCTD.

MepeHOC Ha NOBEPXHOCTb MOYBbI U PacTeHUI

Ha camopasorpeBatomiuxcs orsanax Cruie3ny B I0OYBaX U Ha IOBEPXHOCTU PACTEHUU
HaXO/IUJIKUCh XapaKTePHBbIE OTIIEYaTK KOMIIOHEHTOB OTXO0/I0B: OMOMapKePHI,
aTKuIapomMatudeckue coequHeHns, ITAY u ¢eHobI ( c1c2-pL-bumMp-002 ). DTO
IIOKa3aTeJIbCTBO JIOKAJBHON MuUrpanuu. OHO He SIBJISIeTCSI U3MepeHreM MOTIOMIEHHON
pacTeHneM J03bl, TOKCUYECKOro 3peKTa MIu PUCKA JJIs HaCeIeHUI.

Bopa

B BogoéMax Ha OTBaJIax U PSALOM C HUMY O0HAPYXKMBaJIVCh OMOTeHHBIE COeUHEeHU,
reoxnuMHYeCcKre MapKepbl, pACTBOPEHHBIE IIPOAYKTHI CAMOpPa30rpeBa 1 BHEIIIHIE
QHTPOIIOT'eHHbIe COeINHEHU ( c1c2-pL-buUMP-003 ). ICTOYHNKY CMeIIaHbl, I03TOMY KK bIN
KJIacC HeJb3d aBTOMAaTHU4YeCKU Ha3HAYUTD YTOJIBHOMY OTXOZY.

B 16 Bogoémax psamoM c orxofnaMu BepxHeli Crie3nu 3JIeKTPOIPOBOIHOCTD JOCTUTAIA
21,5 MCM/CM, XJIOPUZ — 9279 MT/J, CyabdaT — 5277 Mr/J, HaTpuit — 4783 Mr/ i ( cicz-pL-
REs-e01 ). VicciieoBaHUe IIOATBEPK/AAeT CUIbHOE U3MeHeHYe II0OBEePXHOCTHOM BOJIBI.
Vrposa rniepBoMy MeJIKOMY BOZOHOCHOMY F'OPHU30HTY OCTAETCS IIOTEHIIUAJIBHOM, IIOKA He
IIOCTPOeHA OTAeIbHAA TUpaBaIndecKas U TpaccepHas 1eIlodkKa.

PTyTb ¥ BAUSIHUE ropeHuUs Ha MO6GUBHOCTb

Ha 3a6pomenHoM Fojo u ropeBmInii, ¥ He TOPeBIINI MaTepual NUMeIU B CpeJHEM 1,2 MT/
KT IICeB/0BaJIOoBOM Hg IpOTUB 0,6 MI'/KT B JIOKQJIbHOM BepXx0oBOM (oHe. I'1aBHOE
pasnuyue ObLIO He B 001Iell KOHIIEeHTpali: MOOUIbHASI (DPaKIUsA COCTaBIIsLIA 16% B
ropesieM u 8% B HeropesilleM OTX0Ze ( cIc2-pT-pump-ee1 ).

DTO II0JIe3HOE YTOYHEHNe: TOPeHNe He 00513aTeIbHO YBeJIUYNBaeT BAJIOBOE COZlepiKaHue
3JIeMeHTa, HO MOKeT MeHATh (POPMy ero HaxoxKJeHus. IIpy 5TOM peruoH eCTeCTBEHHO
oboraméx Hg, a mepeHOC BHU3 10 CKJIOHY B MCCJIEJOBAHUN Ha3BaH BO3MOKHBIM, a HE
OKOHYATEJIbHO IIPOTPACCUPOBAHHBIM.

[decaTuneTus nocse 3aKpbiTUsa

Green Valley comep:XUT OKOJIO 2,7 MJIH KYOUYECKUX IPAOB IPyOOro yrojabHOI'0 OTXO/A U
TOHKUX XBOCTOB. [IlaxTa paboTasna B 1948—-1963 rojiax, y4acToK ObLI PeKyJIbTUBUPOBAH,
HO HCCJIeJoBaHNe, HauyaToe B 2008 rofy, BCE elfé (hUKCHUPOBATIO KUCIBIN peHaXX U3
I'PYHTOBBIX BBIXO/IOB K COCETHUM BOJOTOKAM ( CIC2-US-REFUSE-001 ).

CieoBaTesIbHO, PeKYAbTUBALINS IIOBEPXHOCTU CIIOCOOHA MEHSITh CTOK U YMEeHbIIATh
9acTh HArpy3KH, HO He 00sI3aHA MTHOBEHHO ITPEKPATUTH PEAKIIUIO B TOJIIIE CTAPOTO
oTBaJIA.
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MarepuaaibHbIN Oy Th IO

0CaAKW - MOBEPXHOCTb OTBasa WU TpEWWHbl - pacTBOPEHWE U 3axBaT YacTul - CTOK / GuUAbTpaT / FPYyHTOBLIA BbIXOA -

py4ein, BOAOEM, rpyHTOBasA BOAA WM [AOHHbI OCAnoOK .

Ha ropsiieM oTBaJjie BOJa KOHTAKTUPYET He TOJIbKO C UCXOLHOM MOPOL O, HO U C
MaTepHuaoM II0CJIe eras3aliuu, OKUCIeHNs, IUIaBJIeHUS U ITIePeKPUCTAIN3ALINN.
[TosToMy rasoBas U BojHas (asbl IIo3Kapa JOLKHBI IIPOBEPSATHCSI BMECTE, HO He
CMEIINBAThHCS B OJHY YHUBEPCAIbHYI0 KOMIIO3UIIUIO.

9TO0 He/Ib3A YTBepP:KJaTh

Henb34 onrceiBaTh BCE OTBAJIBI OﬂHOfI KOHHeHTpaHI/Ieﬁ W CPOKOM aKTUBHOCTH. Henp3a
CUMTAaTb BOSMOXHOCTD BbIlIl€JIa4YVBaHVA JOKa3aHHBIM mﬂeﬁ(pOM. Henw3qa mo BaJIOBOMY
COEePXaHUIO 3JIEMEHTa OIIPeJeJIUTh €TI0 ITIOABYIXKHOCTD NJIN 6I/IO/IOCTy1'IHOCTb.

MpomblwneHHasa naHopama B Kys6acce, 2 aHBaps 2019 ropa. ®oTo: Hatanbsa 3ybKoBa. B kagpe BUgHbI BbIGPOCHI U 3UMHSS
ObIMKa; hoTorpadus He onpeaensieT UCTOYHUKM KaXporo werda, XMMUYECKMI COCTaB BO3[yXa, KOHLLEHTPALIMIO UM SKCMO3ULIMIO
YyenoBeKa.
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8. Bo3ayx, mbuib 1 Ipod)eCCUOHATIbHASA
KCIO3UIUSA

JOKYMEHTHUPOBAHO (FACT). [Ing maxTEPOB HAKOIIJIEHHAS SKCITO3UITUI
pecnimpabesbHON YrOJAbHON ¥ MUHEPAJIbHOH IIBIIBIO CBI3aHA C THEBMOKOHKIO30M,
XPOHUYECKOHN OOCTPYKTUBHOM 00JIE3HBIO JIETKUX U CHIKeHMeM (PYHKITUY JIETKUX ( cIc-us-

DUST-001 , CIC-CN-0CC-001 ).

Bosse oTKpbITOTO paspesa B Kysdacce B cHery nusMmepeHs! oceBiue ppaknuy PMo.1 u
PM10, kBap1, TaJbK, IJIMHBI ¥ IIPOCTPAHCTBEHHBIN cief ITAY (cic-ru-busT-ee2 ). Harpyska B
CHery IIOKa3bIBaeT [IePeHOC U HaKOIlJIeHNe, HO He ABJIgeTCA KOHIJeHTpallel Bo3oyxa
WJIU JO30M >KUTEeJI.

B I>xxapuu BbicOKre PM2.5 1 cBI3aHHBbIE 3JIEMEHThI CYIIeCTBOBAJIM B CMECHU JI00bIYY,
ZIOPOT, PeCyCIIeHJUPOBAHHOM IIBLIN, II0KAPOB 1 METEOPOJIOIUM ( CIC-IN-AIR-001 , CIC-IN-AIR-
662 ). MOZleIbHBIN PUCK He ABJSETCS 3aperuCTPUPOBaHHBIM 3a00IeBaHUEM.

9TO0 He/Ib3A YTBepP:KJaTh

IIpodeccroHaNBHYIO J03Y Heslb3s IIePeHOCUTDh Ha HaceneHUe. Ocaxx/ieHre Helb3s 6e3
IepecuéTa Ha3BaTh BAbIXaHMeM. H13Kasg KOHIIeHTpalus Ha yIaIE€HHOY CTaHIIUY He
IIOKa3bIBAET OTCYTCTBHE BBICOKOM JIOKQJIbHOM KOHIIEHTPAIINY Y UCTOYHUKA.

9. MeTaH 1 a30T B3pbIBYATHIX BEIIECTB

MeTaH OTKPBITOr'O pa3pesa

Ha Hail Creek nBe He3aBuCHMbIe aBUALIMOHHbBIE TEXHUKY AU 14,0 + 3,3 1/4 B 2022 TOAY U
9,6 + 1,9 JIUOO 11,3 + 5,3 7/4 B 2023-M ( c1c-AU-cH4-001 ). CIYTHUKOBBIN aHAIU3 IECTU
aBCTpaJIPIfICKPIX IMIaXT ITOKa3aJ HEIIPOIIOPIIMOHAJIBHO prngIfI BKJIa /[, HeOO0JIBIIIOHN
I'PYIIIBI 00'BEKTOB ( CIC-AU-CH4-002 ).

DTO J0KA3aTEeIbCTBO OO'BEKTHOTO KJINMAaTUYeCKOI'o IIOTOKA B JHU HaboneHus. OHO He
SIBJISIETCSI TOKCUYECKOI 03011 U He 3a[]a€T HeIIPEePhIBHBIIN I'0/I0BOM BHIOPOC Oe3
BPEMEHHOTI0 IOy IIIeHUA.
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HuTpart nocjie B3pbiBa

Elk Valley, Canada: cuibHas I1eIo4YKa NICTOYHHKA U TPAHCIIOPTA

Mahmood 1 coaBTOpBI UCCIEIOBANIN YTOJIbHBIE IIOPOSHBIE OTBAJIBI, IOCTPOEHHBIE B 1982—
2012 rojax: IIOPOAY A0 U II0CJe B3PhIBA, IPO(UIN OTBAJIOB MOILIHOCTBIO 0 180 M, BOAY
13 IpeHa)ka [IOPOJSHOI0 OTBAJIA U JIaO0PaTOPHbBIE UCIIBITAHMS Ha BBIIIEIadYBaHIE.
KoHIleHTpanuuy U CTaOMIbHBIE N30TOIIBI HUTPATA IIOATBEPAUIIN IIPOUCXOXKIEHIE
HUTpAaTa 13 B3pbIBUATHIX BellleCTB. BHyTpU HccIe0OBaHHOI'O OTBaja JeHUTPU(PUKALUA
ObLIa OTPaHUYEHHOI WK He OOHapyxuBanach. OlleHéHHAA [ToeBas 3P (PeKTUBHOCTD
BBIMBIBAHUS COCTABJISLIA 80—90%; [1JIs1 OOJIBIIMHCTBA PACCMOTPEHHBIX CIydYaeB
BbIMBIBaHUE MOTJIO IIPOJOJKATHCS AeCATUIETUIMU.

Chye} 3aKpPbIBA€T IIEIIOIKY:

B3pblBYaTOE BelWecTBO - OCTAaTOK HMTpaTa BO B30OpBaHHON nopoje - MH¢MHpraHMH yepes3 yrofibHblii OTBan - BOAA

LpeHaxa .
Ho uccinenmoBaHue He 3aKphBIBaeT:
BOAa ApeHaxa - WHAMBMAyaNbHas fA03a YeNoBeKa UAN KOHKPETHOrO OpraHusMa - YCTaHOBJEHHbIH SPPeKT .

HOSTOMy HNCTOYHUK U ,Z[JIPITeJIbHBIfI TPAaHCIIOPT JOKa3aHbI, a BpeO KOHKPETHOMY
PELEIITOPY 9THM HCCIeNOBaHEM HE YCTAaHOBJICH.

HNctouHuk: CIC-CA-N-001 — https://doi.org/10.1016/j.scitotenv.2017.05.253

Central Appalachia, USA: cuiibHasa Iel04YKa Harpy3Ku, HO CMellIaHHOoe
IIPOMCXO:KAeHYe

Brooks 11 coaBTOpPBI COMOCTABUIN JaHHBIE IIIECTHU KPYITHBIX BOZOCOOPOB ¥ IIOBTOPHBIE
M3MepeHNs YeThIPEX MaJIBIX BOJOCOOPOB, 3aTPOHYTHIX JOOBIYEH CO Cpe3aHreM TOPHBIX
BepIIuH. ['0f0BOM ITIOTOK HUTPATa B 3aTPOHYTHIX J00BIUEl BOJJoCOOpax COCTABIIAI 3.68-
26.4 kg N ha-1 yr-1 — Ha OJJUH—/IBa IIOPsA/Ka BBIIIIe COCEHETO JIECHOTO KOHTPOJIbHOI'O
BoZ0Cc60pa. B 2016 BOJHOM r'oZly ITIOTOKY OBLIY B 7—50 Pa3 BbIIIe KOHTPOJIBHOI'O YPOBHA.
ITocyie OCTaHOBKMY OOBIYY KOHIIEHTPAIIUN CHIDKAINCH, HO HU Ha OJHOM M3Y4eHHOM
3aTPOHYTOM BOZOCOOpE He BEePHYINCH K KOHTPOJIHHOMY YPOBHIO; ITIOBBIIIEHHBIN 9KCIIOPT
COXPaHAJICS AeCATUIETUIMU.

OnHaKOo U30TOITHAS IIOAINCH HUTPATa B Py4YbsiX He COBIIAJIa OJJHO3HAYHO C
IIpefjIoKeHHBIMU XapaKTePUCTUKAMMU IIpeIioaraeMbIX HICTOYHUKOB — B3PBIBUATHIX
BeIlleCTB U YA00PeHNH. ABTOPBI CYUUTAIOT OCTATKH B3PhIBYATHIX BEIllEeCTB
IIPaBJONOLO0HBIM KPYITHBIM NCTOYHUKOM B aKTUBHYIO (pa3y, HO ZJI1 MHOTOJIETHETO
XBOCTa pacCMaTpPUBAIOT TaK¥Xe yA00peHNs, a30T U3 IIOPOJbI, YCTPOMCTBO HAChIIIEH B
IOJIWHAX U U3MeHEHHBIEe I'M/IPOJIOTHIO U KPYyTrOBOPOT a30Ta.

KoppekTHasa popmyna:
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AKTUBHAas U 3aBepIIEHHA J0ObIYaA CO Cpe3aHMeM F'OPHBIX BEPIINH CBsI3aHa C
OONBLINM U AJIUTEIbHBIM 3KCIIOPTOM HUTPATA; B3pbIBUATHIE BEI[eCTBA, BEPOSITHO,
Ba)KHBI BO BpeMs J0ObIYH, HO JOCTYIIHbIEe JaHHbIe He IT03BOJISAIOT IPUIINCATh UM
BeCh COXPaHAIININICA AeCATUIeTUIMY IIOTOK.

HexoppekTHas popmya:
B3prIBUaATKA AECATUIETUSIMU OTPABJISET BCE BOJBI HUTPATOM.

HcTtouHuk: CIC-US-N-001 — hitps://doi.org/10.1029/2019JG005174

YTO0 HeJIb3A YTBEPKAATh

Hesnb3s Ha3HAYUTH BECh HUTPAT OJJHOMY MCTOYHUKY 0€3 M30TOIMHOM U TeXHOJIOTUIECKOU
oropsl. JJabopaTOPHBIHA IoKa3aTelb a(pdeKTa He IBIAETCS YCTAHOBIEHHBIM
MONyAIAUOHHBIM 5 (eKToM peku. [IpolleHT pocTa KOHIIEHTPAIINU He ABIAeTCI
IIPOIIEHTOM pPOCTa 3a00JIeBaHUS.

10. IToBepxHOCTHAA BOJA, TPYHTOBAsA BOJA U
ITOHHBIN O0CATOK

Bojia mepeHOCUT cMech, a He OAWH yIo0HbIH 1oH. pH, cynbdat, MuHepanusanus, Fe, Al,
Mn, B3BeCh 1 U3MEHEHHBIN CTOK CIIOCOOHBI MEHATHCS BMecTe. HeliTpasbHasa BoJla TAKKe
MOJKET MOBPEXIAaTh MECTOOOUTAHUE Yepe3 OCAKIEHUE JKeesa.

Bopa rmocsie 3aKpbITHA IIAXTHI

3aKpbITHE OCTAHABINBAET JOOBIUY, HO MEHSIET I'UPOTe0JOTUIECKUH PeXXUM: HaCOCHI
BBIKJIIOYAIOTCS, YPOBEHDb BOJBI PACTET, 3aTOILIAIOTCA OKMCIEHHbIE IIOBEPXHOCTU U
IIPOJYKTHI BEIBETPUBAHUA, 3aT€M BOZja MOXKET BBIMTHU Yepes cTapble BIPaOOTKY,
TPEILIWHBI NN UCTOYHUKU.

BpemeHHas dopma npouecca

Ilo 32 CTapbIM BBIITyCKaM IToTinanguu, BKIOYad IIEeCTh CUCTEM C 0COOEHHO AJIWUHHBIMU
pagaMu, Haubosiee CUIbHOE 3arpA3HeHNre 9acTO IIPUX0OaANJIOCHh Ha ITEPBbIe AeCATUIeTUA
II0CJie HayaJia BeIxoa BoAbl. ;Kene3o OOBIYHO CHIXKAJIOCH K 00J1ee HU3KOMY
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ACUMIITOTUYECKOMY YPOBHIO IIPUMEPHO B T€UEHUE 40 JIET, HO He nc4ye3ano. O4eHb
HU3KUH pH 94acTo He COXpaHsIICA U3-3a KApOOHATHOM Oy(epHOCTH ( CIC2-UK-WAT-001 ).

DTO OZHOBPEMEHHO MOATBEPKIAIOIIee U OTPaHNYMBAOIIEee J0Ka3aTEIbCTBO:

e IIOCNENCTBUSI MOTYT IIPOJOJIKATHCS JeCATUIETUAMU U O0oJiee BeKa,
e MaKCHMaJIbHas KOHIIEHTpaLUs He 0053aTeIbHO COXPaHSIeTCs [IOCTOSHHO;
e HelTpanbHbI pH He o3HauaeT oTcyTcTBUA Fe, cynbdaTa unu ocajka,;

¢ TIOBEOEHUME 3aBUCHUT OT KOJIeOaHU YPOBHA BOLbBI, T€OJIOTUHN 11 YCTpOI';ICTBa OI1aXTHhI.

MacwTab Bogoc6opa

B Almond River 15-1eTHU# psg 1994—2008 roZIoB 1 KapTa 6ojiee yeM 300 3a0POIIEHHBIX
IIIaXTHBIX ¥ OTBAJIBHBIX 00bEKTOB IIOKA3aJIU IJINTEIbHOE TTocTyIieHue Fe u cynbdara.
3HAYMMOIi OKa3ajsach CyMMa MHOTOYKCIEHHBIX MaJIbIX TOYEYHBIX U PACCETHHBIX
UCTOYHUKOB ( CIC2-UK-WAT-002 ).

B 6accelite Przemsza 00'b€M IIIaXTHBIX BOJ, B 2023 I'o/ly OBLI IIPUMEPHO Ha 42% HIDKE, 4eM
B 1991-M. CyTOYHas HarpyskKa XJopuza u cyiabdaTta CHU3UIACH C 534,8 10 480,1 Mr, HO BO
BpeMs MaJIOBOJIbS TPOBOAUMOCTD PEKU BBIPOCa IPUMEPHO € 2000 10 6700 MKCM/CM
(czc2-pL-wAT-001 ). CHMKEHME HarPy3KU U yXylIeHe KOHIIeHTPaIluu MOTYT
COCYIIIeCTBOBATh, €CJIN YMEHbIIIaeTCs pa3daBieHue.

HoBble BbIXOAHbI€ NOTOKU: rasbl B Boge

B 16 MIOT/IaH/ACKUX BBIIYCKAaX U3MePSIN He TOJbKO MeTasabl, Ho CO2 u MeTaH.
V30TOITHbIE JaHHBIE YKA3bIBAJIM Ha COBPpEMEHHbIE OMOTeHHbIe, TEPMOTEHHbIE U
CBsI3aHHBIE C YIVIEM BOJOPOAOTPO(MHBIE NCTOYHUKY MeTaHa. OYUCTKa XOPOIIIO yasia
Fe u As, HO To1bKO YacTU4YHO Ni, Co 1 Mn ( cIc2-uk-wAT-003 ).

DTO M0OABISAET MOCT3AKPHITHUIO €II€ OAUH ITOTOK: 3aTOIIEHHAS IIaXTa CIIOCOOHA OBITH He
TOJIPKO NICTOYHUKOM PacTBOPa, HO 1 IEPEHOCYUKOM PAaCTBOPEHHBIX Ta30B. ViaMepeHHast
KOHI[EeHTPAaI¥s B BOZe IT0OKA He paBHA PEernoOHaJIbHOMY aTMOC(hepHOMY IIOTOKY.

JIOHHBIE OT/IO}KEeHUA — He KOHeIl nyTH!

B Huff Run >xene3o, anmoMuHUI, MapraHer, ¥ Me/ib, BBIIIIEAIINE C IIaXTHBIM JPeHaKEM,
pacIpenenanuch B pycJOBOM OcaJike HEOJHOPOLHO. Brillle 1 HIKe 3aBajia 1
CTyIIeHYaThIX IIJIECOB pa3InydaIuch MUHepanbHble (popMbl Fe, n3BreKkaeMble 3IeMeHTHI 1
II0pOBas BOJA; HIKe HEKOTOPBIX CTPYKTYP IIOpoBas Boja cojepskaia bomnpine Fe 1 Mn

(cIc2-us-sep-ee1 ).
DTOo IIpsIMOe MOoJIEBOE IO TBEPKAEHYE TPEX MTOIOKEHUH:

1. ICUe3HOBEHIE PACTBOPEHHOTO MeTaJjIIa U3 BOJHOM KOJIOHKU MOXKET O3HAYATh €T0
OCaXKIeHUe;

2. 0CaoK OCTaETCI XMMUYECKN aKTUBHBIM U CBSI3aH C HOpOBOfI BOﬂOﬂ;
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3. €ro IIoBeaeHNe 3aBUCUT OT Tr'IPaBJINYECKOIO IrpaarieHTa U CpOprI pycia.

PaboTa He u3Mepsia MOJHYI0 BTOPUYHYIO HATPY3KY BO BpeMs 9KCTPEMabHOI'O ITaBOJIKA.
ITo3TOMY IOIIyCTUM BBIBOJ, O JIOKQJIBHOM JUHAMMNUYECKOM EMKOCTH 0Ca/iKa, HO He
YHCJIEeHHAs OlleHKA IIOBTOPHOTO BRIOPOCA BCETO HAKOIIJIEHHOTO MeTaJla.

9kosiorundeckuii 3¢peKT He CBOAUTCA K KUCJIOTHOCTH

B cTapoM uccienoBaHUY IEHCUIBBAHCKOTO pyubsa pH HIDKe BBIITyCcKa ocTaBajics 6,5—8.
TeMm He MeHee, OCaKJIeHMe TUIPOKCHUA JKejle3a JOCTUTANIO 3 I'/M2 B CYyTKU PSALOM C
BBIIIyCKOM; O1oMacca 6eCII03BOHOYHBIX CHU3MJIACH IIPIMEPHO C 14 70 0,1—1,5 T BJIaXKHOMU
Macchl/M2, a 3aIac pbIObI — IPUMEPHO ¢ 228 710 11 Kr/ra ( c1c2-Us-Eco-002 ).

CiefmoBaTenbHO, GOpMyJia «BOJia He KUCJIas — 3HAUYUT Ge3omacHas» HeBepHa. OcaloK
criocobeH (pu3MIeCKM MEHATD Cpely OOUTAHMS U IUIIEeBYIO 6a3y.

CpaBHeHUe 3arpI3HEHHBIX, OUHIIIeHHBIX 1 pepepeHCHbIX PYYbEB B AHTPALITUTOBOM U
OMTYMMHO3HOM paiioHaX BBIIBUJIO U3MEeHEeHU IIPOAYKIINY, IbIXaHNs, 3aXBaTa a30Ta U
docdopa, paznoKeHUA IUCTHEB U COOOIIECTB 0€CII03BOHOYHBIX ( cIc2-Us-ECo-001 ). PeakIiiuu
IIByX PeriOHOB pa3indaIncCh. /laske KaTeropus «IIaxXTHBIN JpeHa)X» He UMeeT OJHOTO
9KOJIOTMYECKOT'0 IPOopuUIA.

YTO0 HEJIb3s YTBEPKIATD

Henp3s cuutaTh pH eMHCTBEHHBIM ITOKa3aTesleM. Herb3s CYUTATh OCaXKIeHUe
yAaJeHueM BellleCTBa U3 CUCTeMbl. Hesb3s IPUINIKCATh 3arps3HeHNe OIKaiiemMy
00BeKTy 6e3 (POHOBBIX TOUEK, HAIIPpaBJIE€HUS II0TOKA U, I7le BO3MOKHO, TPACCEPOB.

11. O0oramieHe ¥ XBOCThI

OGoraieHre 1 XBOCThI: KyZJa yIILIa MUHEpaJIbHas YacTh

B Kailuan npu npoMeIBKe 15 U3yYeHHBIX 3JIEMEHTOB IlepepacIIpefeisiuch MexXIy
OYUIIEHHBIM YIJIEM, IPOMEXKYTOUYHBIM ITPOAYKTOM, IIIJIAMOM U XBOCTaMU. Bce Moriau
IIePEXOIUTD B IIJIaM; OOJIBIIMHCTBO 000TallaaoCch B XBOCTAX, a AJIsI AS COOOIIEH
MaKCUMaJIbHBIN KO3 DUITMEHT 060TalleHUSI XBOCTOB 34,4% ( c1c2-CcN-BEN-001 ).

B mnamax IiecTu IUIOMIAA0K 3anafHON BUpmKUHNYN aHATU3UPOBaIU 177 KOMIIOHEHTOB.
Ha ogHO niu HeCKOJIbKUX mioiagkax Al, Sb, As, Fe, Pb, Mn 1 HECKOJIBKO
HeOpPraHMYeCKNX MOHOB IIPEBHINIAIY BRIOpaHHBIE OPUEHTHUPHI; 00HAPYKeHHbIE JIeTyIre
U [TOJIyJIeTy4re OpraHnYecKre COeIUHEeHUS ObLIN HIKEe COOTBETCTBYIOIUX OPUEHTHPOB

(cIc2-us-BEN-001 ).
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OTU JaHHBIE 3aKpPbIBAIOT 3BEHO:

UCXOAHbI yronb - oboraweHne - KOHLEHTpAT + XBOCTbI/WIaM .

OHu He 3aKPBhIBAIOT CIeayIOIlee 3BEHO:

wnam - NoATBEPXAEHHbIN Wneid B rpyHTOBON BOAe - IKCMO3MLMA peuenTopa .

VIMEeHHO 3[1eCh OCTAETCS CYyILeCTBEeHHBIH Ipobes. OnacHbI COCTaB XPAaHUMOTO
MaTepuaja Hejlb3s aBTOMAaTHUYeCKHU IIpeBpalllaTh B J0Ka3aTeIbCTBO BBIX0OA 32 TPAHUILY
o6pekTa. Ho 1 yMeHbIlleHNe IpUMecel B TOBAPHOM yTJIe HeJIb3sI Ha3bIBaTh UX
VHUYTOXXEHNEM: OHU OBLIN IIepeHeCeHBI B JPYTOH II0TOK.

IITaTHasa pa60Ta, XpOHI/I‘-IeCI{I/Iﬁ BbIXOJ 1 aBapuAa

JlJ1s1 BOGHOTO paszesa HeoOX0AMMO COXPAHUTh TPU Pa3HbIX JOKa3aTeJIbHbIX peXXuMa:

e IITATHBIN MaTepI/IaJII)HbIﬁ IIEPEHOC: IiepepaciipegeseHre 3JIEMEHTOB B XBOCTHI U
BOLY,

* XPOHHYECKHH BBIXOJ: MH(PUIbTpaLys, GUIbTPAT, IIaXTHBIH BBIITYCK, MeIJIeHHbIE
paccessHHBIE IIOTOKY;

e aBapmsA: IIPOPBIB aMOBI, Pa3iINB peareHTa, pe3Kuil cOpoc HaAKOIJIEHHOTO MaTepHaa.

OnuH pexuM He JJOKasbIBaeT Apyroiil. CocTas I1aMa He JoKa3blBaeT YTeuKy. ABapus
MCHM He 10Ka3bIBaeT IIOCTOSHHBIN IITATHBIN BBIOPOC C KKAO0M (habpUKu. 3aMKHY THIH
BOZI0000POT, B CBOIO OUepesib, He JOKA3bIBaeT OTCYTCTBHE (PUIbTPAIIUY, [IEPETIOTHEHUS U
IIOCT3aKphIBAOIIero IIOTOKA.

MCHM Kak rpaHvna Me;KAy IITaTHBIM Pe;KIMOM U aBapuen

JTabopaTOpHBIE OITBITHI [IOKa3aJIM CUIbHYI0 copbiiuio MCHM Ha yrie 1 XBoCTax ¥ HU3KYIO
ZIlecopOIIUIO; BBIXO/, 32 TPAHUITBI (DAOPUKU IPU OOBIYHOH paboTe CIUTATICS
MaJIoBepOSATHBIM ( cic-us-Ben-ee3 ). ABapus Elk River 2014 roza okasana Ipyroi Iy Th:
OTKa3 pe3epByapa U IomnajjaHrie CMeCU B MyHUIIUITATbHOE BOLOCHA0XeHMe ( cIc-us-BEN-e0e1 ,

CIC-US-BEN-002 ).

CocTaB peareHTa, TEXHOJIOTMYECKUY KOHTYP 1 aBapUIHBIN pe3epByap — pasHble
IlOKasaTeJlbHble CUTYal[UU.
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12. XpaHeHue, TPAHCIIOPT U Ileperpys3Ka

Ha yronpHbIx ckiaazax Georges Creek cTok umen pH 1,4-3,1 u Beicokue Mn, Al, Zn, Fe u
cynbdart ( cIc-us-sTor-ee1 ). B sxese3HOZOPOKHOM Kopuzope Queensland yroyibHbie 4aCTUITBI
IIPHUCYTCTBOBAJIM B OCEBIIEN BN, HO He IOMUHUPOBAJIM BO Bceli namepeHHoOM PM ( cic-

AU-TRAN-001 ).

B I0:xHO# ['06M ITacTyX¥ COOOIIANY O IIBLIY Ha ITACTOUIIAX U JKMBOTHBIX, HO XUMUYECKUN
COCTaB M Macca YaCTUIl He U3MePSAIUCH ( CIC-MN-ROAD-001 ). V meTeil 13 TPEX COMOHOB CaMBbIl
BBICOKMY Pb B KpoB1 00Hapy>X1IK He B yIIeJ00BIBAIOIIEM COMOHE; 0e3 CONPSIKEHHBIX
IIpo6 cpenbl pe3yiabTaT Hesb3s mpumnucath Tavan Tolgoi ( cic-my-B1o-ee1 ).

B patione neperpysku Muara Berau yrospHBIN MaTepuas HaliJleH Ha BCeX AeCATU JOHHBIX
CTAHIIMAX [0 IVIyOUHBI 25 CM; MeTaJUIbl HAKAIlJIMBAJINCH B IIJIAHKTOHE U PbIOe, HO
HebaronpuATHBIN 3(dEKT U ITOTpebdieHNe YeI0BeKOM He YCTaHaBINBAINCH ( CIC-ID-TRN-

001 ).

13. HeKoHTpOJ/IrpyeMble I[10Kapbl: YeThIpe
pa3HbIe HEeIOYKU

CunbHelllee 3B€HO KniouyeBoe usmepeHue 3ddekr YTo Henb3A
yTBepXaaTb
Hazelwood, ABcTpanus NCcTOYHUK — PM2.5 po 731 mkr/ Accoumaumm c MakcMyM TOYKM He
MofenbHas M3 ;COpgo 33 ppm Ha pecnmpaTopHbIMuK ABMSETCS 10301
nepcoHanbHas 6nvKanuen Touke rocnuTanu3auusamMu n Ka)<Aoro Xutens;
3KCnosnuus — oTAEeNbHbIMM HabntopaTenbHbIi
HECKOJ/IbKO UCXO[0B UCXopamu; psig on3aiH

HyNeBbIX PE3yNbTaToB

[hxxapus, NHpusa CmellaHHas PM2.5 okono 170 + MopgenbHbI pUCK; He Henb3s otpenntb
pernoHanbHas 45 MKr/m* BrogoBoMm nepcoHanbHas noXap oT fobbIun,
Harpyska nccnepoBaHum NPUYNHHAs LiernoYKa nopor un
pecycrneHAnpoBaHHOM

bl NOTHOCTbIO

Wuda, Kutan MICTOYHUK 1 30Ha Hg Ha 46 rasoBbix He nsmepeHy KoHueHTpauus y
B6M3U Hero BblXOflax: cpefHee HaceneHus rasoBOro BbIXoAa He
5908 , ananasoH paBHa KOHLEHTpaLuu B
1022-31 750 Hr/m3 XUI0M BO3yXe Ui
fose
Centralia, CLLIA Tenno, rpyHT, NoyBa, Cm. paspgen 14 MN3mMeHeHMe NoYBbl; Mo3gHWI HU3KKI
MUKPOBMOM, nposanbl; CpeaHWin BO3ayX He
0nacHocCTb oduumanbHas OMNUCbIBAET BCIO
NOBEPXHOCTHU OMnacHoOCTb CUCTEMY; BOAHbIN
Wwnend VMEHHO OT OrHs
He ycTaHOB/EH
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HO)I(apr HEJIb3d O6'b€ﬂI/IHI/ITb OJHVIM YHUBEPCAJIbHBIM COCTaBOM. Jaxe oguH 3JIeMEHT,

HanpuMep Hg, He onncrIBaeT BCIO CMeCh U He OIIpeiesgeT SKCIIO3UINI0 6e3 pacCTOAHUA,
BeTpa U BpeMeHM.

14. Centralia: MHOTOCpPETOBBIU KEUC

Centralia KaK cucTemMa, a He TOJIBKO BO34yX

MoaTBep)XXAEHHDIE 3BEHDbS

i

Topenue u Temno. OpunuanbHbd Pennsylvania DEP o cocTosiHUIO Ha 2026 Tof,
IIPOOJIKAET CUUTATD IOXKAP eUCTBYIOIIUM C Masd 1962 roja ( c1c2-us-CEN-006 ).

. IlouBeHHasa xummusa. TeMnepaTypa KOppeanupoBaja C aMMOHUEM U HUTPATOM;

BOCCTaHOBUBIIIHMECS ITOCJIE OXJIKIeHU YIACTKU UMeau cpegauii pH 4,4 IpoTus 5,9
y pedepeHca ( c1c2-us-cen-ee1, CIC2-Us-CEN-004 ). BOJTBIIIas HEOLHOPOLHOCTD 3aIIpPeIaeT
omnmceiBaTh BCio Centralia oHO¥ KOHITEHTpaIUe.

. Mukpo6uomM. Camble ropsiure II0YBbI IMeIU 00Jee HU3K0oe pasHoobpasue u

HanboJiee OTINYABIINECS CO00IIEeCcTBa. IIocie oXIaXaeHNs HabII0qanroCch COMmKeHME
c pedepeHCHBIMU coobIIecTBamMu. CeMuIeTHee IOBTOPHOE HAOMOIeHUe
MIOATBEPAUIIO IPU3HAKY YCTOMYMBOCTU U BO3BPAIllEHMs, HO TAKKe IT0Ka3aJI0 POJIb
HEaKTUBHBIX TAKCOHOB B Ka)KYIIIEMCSI BOCCTAHOBJIEHUU ( CIC2-US-CEN-001 — 003 ).

. Boga — Teno — rpyHT. B 2011 rofy 0kos0 185 CM 0CaJJKOB COIIPOBOX/IAINCH

00pa3oBaHUEM [IEBITU HOBBIX IIPOBAJIOB. Bo/ia MpOHMKAIA B TOPSIYYIO IIOPOAY,
yBeJINYMBaJIa BBIXO II1apa, pasMsardajia PperojuT U IOPOAY; IIPOBAJIBI COBIIAZAIN C
TEIJIOBBIMU aHOMAJIUAMU U IIOJIOKEeHNEeM YTI'OJbHBIX ITadekK ( CcIc2-us-CEN-ees ).

. HOBerHOCTb ¥ 0€30IaCHOCTb. O(I)I/ILII/IaJIbHO IIOATBEPKAECHBI OITaCHbIE I'a3bl 11 PUCK

BHE3AITHOTO O0pyIIeHus ( cIc2-Us-CEN-006 ).

. Bo3ayx. Pe3ysnbTaT MOHUTOPHUHTA 2006—2007 r'O/I0B 13 IIEPBOTO KOpIIyca

coxpaHseTcs: curHai Hg mosBisicsa mpu BeTpe OT 30HBI TOPEHUS, HO CPeqHYe
KOHIIEHTPAIUX Ha BRIOPAHHBIX ILJIONIA/IKaX OBLIY CPABHUTEIBHO HU3KUMU ( CIC-US-
FIRE-001 ).

YTO0 He HaligeHo

He HalieHO AOCTATOYHO CUJIBHOI PabOThI, KOTOPAS OTAEJISIeT COBPEMEHHYIO XUMUIO
I'PYHTOBOU BOJBI, BRI3BAHHYIO UMeHHO roxxapoM Centralia, oT Haciegus maxr,
PeruoHaaIbHOU re0JIOTUH ¥ OOBIYHOTO IIIAXTHOT'O IPeHaka.

He HatileHO HaIEXXHOT'0 IIePBUYHOI'0 OCHOBAHUS /IJISI IIOITYITPHOI'O TOYHOI'O
VTBEPXAEHUS «II0XKap OYZEeT ropeTh ell€ 200 JeT».

He HalileHO OCHOBaHUII Ha3bIBaTh BECh TOPO/] 30HOM MOCTOSHHO OJMHAKOBOM
BBICOKOU TOKCUYECKOH SKCIIO3UIUU.
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WcnpaBneHHbIl 06pa3 Centralia

Centralia — aT0 He KeiC « BO34YX OKA3aJICA IIOYTU YKICTBIM». Chye} MHOToCpenoBaia
cucremMa, B KOTOPOfI OOHOBPEMEHHO CyIIECTBYIOT:

nog3eMHoe ropeHue - Harpes nopoapl » WU3MeHeHUe MNOo4YBbl U MMKPO6MOMa - TpemMHH/ﬂpOBaﬂH - BbIXO4 ra3oB W napa -

U3MeHeHWe pacTUTeNIbHOCTU -> ONACHOCTb A/iA 4enoBeka ,

Ho OTOeJIBHOE 3BEHO noxap - 3arpsA3HeHue rpyHToBoi Bogsl ITOKAQA ocTaércda HeaoCTaTO4YHO
YCTaHOBJIeHHbIM.

HTor kerca

Centralia Hesb3s1 cBeCTH HU K (hpase «TOPo/JL IIOCTOSIHHO JBIIIUT BBICOKON TOKCUYECKOHN
Z0301», HU K (hpase «II03LHUN MOHUTOPUHT BO3/AyXa ObLI HU3KUM, 3HAYUT IIOXKAP
6e3BpezieH». JJoKa3aHBI IIPOIOJDKAOIIeeCsd TOPeHNe, TeIIO, U3MeHEHUE TTI0YBBI U
MUKPOOMOMa, CBSI3b OOMJIBHBIX OCAJIKOB C ITAPOM U ITPOBaJIaMU, BBIXO/I ['a30B U
oduIiranbHasd OIIaCHOCTh IOBEPXHOCTHU. OTIebHASI COBpEMeHHAad IIeII0YKa noxap -
rpyHTOBasi Boja - peuenTop ocTaércda HGSaKprTOﬁ.

15. C:KuraHue ¥ MaTePUaJIbHBINA Oa/IaHC

Tonka He YHUYITOKAECT 3JIEMEHTbDI

Ha noysiHO¥ yCTaHOBKe MOIIIHOCTBIO 795 MBT oHOBpeMeHHO OTOHpAIN yTob, ra3 Ha
Pa3HBIX CTAANAX, JOHHYIO M 9KOHOMAal3epHYIO 30JIy, JIETYUYIO 30JIy, IPOAYKTEI MOKPOH
CEePOOYUCTKYU U CTOUHYIO BOAY ( c1c2-us-coms-ee1 ). Pe3ysIbTaThl IPUHITUIINATIBHO
PasINYaNnCh 110 dJIeMeHTaM:

e 31eKTpPoPuIbTp ypansia 88% As, 56% Se, 17% Hg u 8% B;
e MOKpas CepOOYMCTKA yaaisiua 6onee 90% xmopuza, 77% B, 76% Hg, 30% Se u 5% As;
e 0Ko0JI0 90% Hg 1 99% Se, ymaméHHBIX CEPOOYNCTKOM, OBIIN CBI3aHBI C TUIICOM;

e Ooisiee 99% B u x0puIa, BRIIEAIINX U3 IIPOIeCcCa Yepes3 9TOT KOHTYP, HAXOAUINCH B
CTOYHOMH BOJIE.

DTO He yHUBepcaIbHbIe KO3(D(UITMEHTHI OTPACIN. DTO OJUH arperar, OJJUH yToJb, OfHA

KOHQUrypamnus 1 ogHa kamrnanusd. Ho jornka MmaTepraabHOTO 6aaHca CUIbHA: BBICOKAS

OYMCTKaA ra3a oO3HadaeT IIePeHOoC MaCChlI B TBép,Z[BIﬁ 1 )KI/III;KI/Iﬁ OCTaTOK.

B IBYX APYyTrUX aMepUKaHCKUX YCTaHOBKax b6anaHc 6e3 FGD oreHu 10110, 3aXBa4eHHY IO

JIeTy4el 307101, Kak 48% As, 58% Cr, 54% Pb, 20% Se u 2% Hg ( c1c2-us-coms-ee2 ). Henb3s
HasHauuTh Hg, As u Se ofHY OOIIYIO CYABOY.
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TepMUHBI, KOTOPHIE HEJIb35I CMENINBATh

fly ash — menkas dpakius, yHocumas ra3oM U yjIaBiIrBaeMasdi;
bottom ash — 6osee kpymHBIN OCTATOK Ha IHE KOTJIA;

boiler slag — pacriaBieHHBIN MM OCTEKJIOBAHHBIN JOHHBIN MaTepra
OIlpefeIEHHBIX TOIIOK;

FGD residues / gypsum — IpogyKThI OYUCTKY CEPHUCTBIX I'a30B;

CTO4YHbIE BOAbI (wastewater) — oTHebHBIN JKUIKUH Iy Th AJI1 PACTBOPUMBIX
KOMIIOHEHTOB;

coal combustion residuals (CCR) — 30HTHYHas KaTeropus, a He OOUH MaTepuaJl.

CMellleHMe 3TUX TEPMUHOB paspyllaeT A0Ka3aTeJbHYIO LIeII0YKY, IOTOMY YTO pasMep

JacTHll, CTeKJI000pasHas dasa, yriaepos, pH, MunepanbHas popMa U BellleadyBaHue y

HUX pa3jit4darTCd.

9TO0 He/Ib3A YTBepP:KJaTh

HpOIJ;eHT yoaneHrda U3 ra3a HeJIb34 Ha3bIBATh YHUYITOXEHUEM. Pacr[pe/:[eJIeHI/Ie Hg HEJIb34

IlepeHoCUTh Ha As unu Se. KoHIleHTpaIus B TpyOe [0 paccenBaHUs He SIBJISETCS 40301
HacesneHUs. OguH 070K He 33128 T K03(P(PUITEHTHI BCEU OTPACIIH.

16. 3o1a, mu1ak, FGD u moBTOpHOE
HCII0JIb30BaHUeE

3os1a B XpaHWUIULIe 1 30J1a B peKe

ITepBBII KOPILYC Y3Ke COMEP>KUT CUJIbHBIN HAboP:

M30TOITHO U TUAPOXNMUYECKU IOATBEPKIEHHDIE YTEeUKHU YaCTU 30JI00TBAJIOB B
I'PYHTOBYIO U IIOBEPXHOCTHYIO BOAY ( cIC-Us-ASH-683 );

aJbTePHATUBHYIO aTPUOYLINIO V ABYX NWHINUCKNX O0BEKTOB, I/le MIUHEPaTU3aIUsl
CKBa)XUH O0BACHSIACH IIPEUMYILIECTBEHHO OBITOBBIMU U KUPITUYHBIMU CTOKaAMU, a
MIPSMOE BINSIHUE 30JI00TBaJIa ObLIIO HU3KUM ( CIC-IN-ASH-002 );

OCTATOYHYIO 30JIy 1 As/Se B pedHOM ocafike depe3 BoceMb JeT rnocie Kingston nmpu
OTpaHNYEeHHON I'OTOBHOCTH METAJIJIOB K HeMe/IJIEHHOMY BBIXOZY B BOZY ( CIC-US-ASH-

002 );

TIOBBIIIIEHUE Se B ppIbe OTHOCUTENBbHO pedepeHca mocie Kingston 6e3 pocTa Bo
BpeMeHU U 6e3 JOCTIKEHUS UCIT0JIb30BaHHBIX ITIOPOTOB PUCKA ( CIC-US-ASH-004 );
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e OTCYTCTBUE HalifieHHOro pocTa Hg B BOJHBIX 6€CIIO3BOHOYHBIX U PHIOE B IIEPBbIE TPU
roga rocse Dan River ( cic-us-asH-ees ).

DTU pe3ysbTaTHI He IPOTUBOPeYaT APYyT APyTry. OHU pa3mesdioT pasHble CTYIIEeHN:

S/IeMeHT B 30Jile > MObWAbHaA dopma - Boja/0CafoOK - OpraHusMm - SOPekT .

JTOHHBIH OCAZIOK II0C/Ie aBapUu

ITocne Kingston 4acTh OCTATOYHOU 30JIbI COXPaHSIACh B PYCJIOBOM OCaJIKe U JTajIbIlle 10
TeYeHUIO ObLJIa IOTpebeHa IPUMEPHO 13 CM HOBOI'O €CTECTBEHHOTO OCaJKa.
ITOBBINIIEHHBIN AS COXPAHSJICS B MEJIKUX TOPU30HTAX OJIMIKE K IIEHTPY Pasinba.
3HauUTeJIbHAS YaCTh MEeTaJJIOB ObLJIa aZICOPOMPOBAHA MU CBSI3aHA C
KUCJIOTOPACTBOPUMOM (ppakiimet (cc-us-AsH-ee2 ).

IIpaBuibHAA UHTEPIIPETALINA:

e MaTepuas He UCYes;
e HaJIMYUeE B OCaJIKe HEe PABHO IIOCTOSHHOM BHICOKOM KOHIIEHTPAIIUU B BOJIE;

e usMmeHeHue pH, Eh, apo3us nin MexaHU4YecKoe HapyllleHre MOTyT U3MEeHUTH CYABOY,
HO [J11 KOHKPEeTHOY BeJIMYMHBI BTOPUYHOTO BBIX0/Ia HY>KHBI OT/I€JIbHBIE N3MEPEHUSI.

HOBTOPHOE HCII0/Ib30BAHME BMECTO 3aXOPOHEHUA

[JecaTuneTHsaA NpoBepKa AOPOXHOro 0OCHOBaHUS

B HupnepaHjax 1abopaTopHble IIPOrHO3bI CPABHUBAJIY C MaTEPUAIOM,
IIePKOJISIIOHHOM BOJOH U ITIOYBEHHBIM ITPodMIeM IIPUMEPHO Yepes IeCITh JIET Ha
YeTBIPEX JOPOXKHBIX KOHCTPYKIUAX ( CIC2-NL-USE-801 ). DTO BasKHEE OHOT'O KPATKOTO
J1a00paTOPHOTO UCIIBITAHUS, IIOTOMY UTO ITIOKA3bIBAET PealbHyI0 KOHCTPYKIIUIO 1 BpeMSI.

OTpuuaTenbHbI NONEBON pe3yabTaT

B CIIIA gaHHBIE CEMU JJOPOKHBIX 00 BEKTOB, 18 TOUEK U HECKOJIBKUX JIET HAOMIOAeHUN —
MecTaMu 0oJjiee JeCATUIETHS — He BBIABIIIN YXYAIIEHNI IPYHTOBOM UIN
IIOBEPXHOCTHOM BO/BI 10 MCCIEJOBAHHBIM MUKPO3JIeMEeHTaM /[IJII KOHKPETHBIX CIIOCOO0B
CTAOMIN3AIIM, OCHOBAHUS U 3aII0JHEHU ( cIC2-US-USE-001 ).

DTOT pe3y/nbTaT HY>KHO COXpaHUTh. OH He J0Ka3bIBaeT 0€30I1aCHOCTS JIF000M 30JIbI 1
J1000T0 IPUMeEHEHN S, HO OIIPOBepTaeT aBTOMATHUYECKYI0 (DOPMYIIY «HCII0JIb30BAHUE
30JIBI BCEI/la O3HAUYaeT M3MEPUMOe 3arpsisHeHNe BOJbI».

YTO ellé€ He 3aKPHITO

° ,I[OJII‘OBpeMeHHOQ II0BeEeHYiE 30JIbI B 6eToHe I10CJIe pas3pyuieHnda KOHCTPYKIIUN.

e HepasbaBieHHOe MU CIa00 CBA3aHHOE IIPUMeHEeHNEe B KPYITHBIX CTPYKTYPHBIX
HACBIMIAX.
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o IlTaxTHAas 3aKJaJKa U KOHTAKT C IIOGHUMAIOIIENCs IIIaXTHOU BOJIOM.
e IIprMeHeHMe KaK IOYBEHHON J0OABKY U IIepeHOC B OHOTY.

e ComoCTaBUMBIH ITOJIEBOM MaTepUuaJbHbIl O0anaHc a1 Hg, As, Se, B, Mo u Sb oT yria
10 OKOHYATEJIbHOTO XPaHUJINIIA.

e Poub cTapeHUs, KApOOHU3AIUY U YepPeLOBaHN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
YCJIOBUY B KOHKPETHBIX XPAHMINIIAX.

TepMuH MaTtepuan Moyemy pa3nnuve BaXKHO

Fly ash Menkas neTty4as 3ona, ynaBnmsaemas u3 Bonblas NoBepxHOCTb, oboralieHne
rasa 4YacCTu 3/1IEMEHTOB

Bottom ash KpynHblIi AOHHBI OCTATOK MNHas MUHepanorus v BoilienaynBaHne

Boiler slag PacnnaBneHHbIN/0CTEKNOBaHHbIN CTeknoobpasHas maTpuLia MeHsieT
LOHHbIN MaTepuan NOABUXHOCTb

FGD residues / gypsum MpoayKTbl CEPOOHNCTKM MoryT koHueHTpupoBaTb Hg u Se;

pacTBOpMMbIe BeLLeCTBa UAYT B BOAY
CCR 30HTMYHas KaTeropmsa oCTaTKoB He fomKHa NOAMEHSATb KOHKPETHBII

OKUraHma MaTepuan

17. DKocucTeMa 1 nnuiieBbie CeTu

Hanuuue BemecTBa, 0MOAKKyMyIa1ys, OoMapKep, MHAUBUAYANbHBIHN 9D deKT 1
M3MeHeHUe IOyIAUN — pa3Hble CTYIIeHNU.

B Elk Valley cenen mpociesxuBascs 6oJiee 4eM Ha 575 KM BHU3 IO PEYHOI ceTH ( cIc-ca-sk-
e01 ). B uKpe ¢opesnu BBICOKME KOHIIEHTPAIIUY COIIPOBOKIANNCH OTCYTCTBUEM
’KM3HECIIOCOOHOTO ITOTOMCTBA ( cIc-cA-SE-003 ). V aMEepPUKAHCKOL OJIATIKY CeJIEeH ObLI
IIOBBIIIIEH B BOJIe, IIUIIE, KPOBU, SIHIIaX U IIePhAX, HO 3HAYMMOT'O CHIDKEHUS pasMepa
KJIaJIK¥ U YCIIEITHOCTY BBUIYIIJIEHUS He O0OHAPY KUY ( CIC-CA-SE-004 ).

ITocne Kingston Se B pri0Oe ObL1 BhIllle pedpepeHca, HO He poC IIATH JIET U He IIpeBblIIIa
IpUMeHEHHBIEe ITOPOru ( cic-us-asH-ees ). Ilocsie Dan River pocT Hg B ucciemoBanHHOM 61oTe
He HaleH ( cIc-us-AsH-ees ). DTH pe3yIbTaThl HE OTMEHSIIOT HaJIN4le 30JIbl; OHU
OIPaHNYMBAIOT YTBEPKAEHNE O KOHKPEeTHOM djieMeHTe U 3 dekTe.
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18. ITociie 3aKpbITUA

3akpbITHe IIPeKpalaeT J00bIUy, HO MeHIeT I'uporeosoruio. OCTaHOBKA OTKAYKHU
IIOJHHUMAaeT BOJAY, 3aTallIiBaeT OKUCIeHHbIE [IOBEPXHOCTH, MeHsaeT Eh u co3maét HoBbIe
Iy TH Pas3rpy3KHU.

Hnunuable pans! [MoTmanauy u 6acceitHoB Almond River u Przemsza, a Takke
PacTBOPEHHBIE Ta3bl B IIAXTHHIX BOJAX IIPUBELEHEI B pasjesie 10. 34eCh COXPaHEHBI
IOIIOJIHUTEIbHBIE IIOCT3aKPBIBAIOIINE I[eII0YKY, KOTOPhIE He AYOJMPYIOT TOT 0030p.

CBs3Ka rpyHT — BOJia — ITIOBEPXHOCTh — PACTUTEIBHOCTD

Middelburg Colliery B I0:xHO# AppuKe JAET OYTU OJHYIO MaTEPUAIBHYIO IIEIIOYKY.
ITocie 3aKPBITHUS B 1947 TOLy TOpeHUe 0CIa0IsI0 eNKY, BOSHUKAIU IPOCAIKU U
TPeIINHBI, Yepe3 KOTOPbIe B BBIPaGOTKY IIPOHUKAIIO 60Jee 50% BBIMTaZaBIINX OCAJKOB HA
6ospIieli yacTu TeppuTopun. Kucias Boza ¢ BBICOKOM MUHepaau3alryiei BBIXO uIa
MCTOYHUKAMU, [I0I1a/lajia B pydeil U YHUUTOXUIA PACTUTEIPHOCTH IIPUMEPHO Ha 3 Ta

(cIc2-zA-wAT-001 ).

DTO CUJIBHBIN KeliC BO3eHCTBUSA, HO HEe YHUBEPCAJIbHASI MOJIeb BCeX IIaXT. B HEM
COBMECTHO JIeUCTBYIOT I10Kap, IIPOCaaKa, HOBBIM IIyTh UH(PUIBTPALIUN U KUCIOTHBIN
IpeHaX.

B Kysbacce Bozia 3aTOIIJIEHHBIX TOPU30HTOB IaXThI «CeBepHasa» OoJee IeCaTH JIeT
COXpaHsa BOCCTAHOBUTEJIbHBIE YCIOBUS, TEMIIEPATYPY 10-13 °c, Eh OT -112 10 -174 nv 1
H2S 110 6 wr/n (cic-ru-wat-ee1 ). Ha mpyrux o6beKTax (hOH BHIIIE 10 IIOTOKY Y>Ke ObLI
3arps3HEH, IO3TOMY IIPEBBIIIIEHNE HIKE I10 IIOTOKY HeJIb3s1 aBTOMaTUYeCKU
IIPUIKCHIBATD 3aKPBITOM ITaXTe ( CIC-RU-WAT-002 ).

CHUHTES. PopmMmyiia «Bpef BedeH» He JoKa3aHa. /Joka3aHo, YTO YaCTh [IPOLIEeCCOB
ocyiabeBaeT, 4acTh MeHseT (POPMY, a OTAeIbHbIe Harpy3KU IIPOJI0JIKAIOTCS
JEeCATUNETUAMU U [OJIbIIIE.

19. Bpems 1 IpoCTPAHCTBO

_ HPOCTpaHCTBeHHaH rpaniha

B3pbiB CeKyHfbl; BbIMblBaHWe ocTaToyHoro N— | OT B3opBaHHOW Macchl A0 Bogocbopa
rofbl/gecaTuneTums

MeTaHoBbIN Wield Yacbl KamnaHum; rog TpebdyeT O6BEKT 1 MOABETPEHHDIN LWerd
JonyLeHns

OTBasNbHbIV NOXap [ecaTnneTusi Ha oTAeNbHbIX 06bEKTax [a30BbIli BbIXOA, OTBAJI, COCeHSAS NoYBa/
BOAA
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_ HPOCTpaHCTBeHHaH rpanii

LLlaxTHbIW gpeHax
psigax

CeneH

3onooTBan
rMAporeoorum

[Jecsatunetns n 6onee Beka B OTAENbHbIX

MHoroneTHune TpeHAbl

fopbl/pecaTuneTns, 3aBUCAT OT

BbInyck, pyyen, Bogocbop

Bonee 575 KM BHU3 N0 ceTU B O4HOM

bacceliHe

OT 06beKTa f0 NOATBEPXKAEHHOTO
wnernda

BbICOKas KOHIIEHTPAIYs V¥ Ta30BOI'0 BBIX0/a, B QUIbTPATe WM TPyOe He paBHA
KOHIIEHTpaUuuu B ropoze. Ho Hu3Kasg KOHIIeHTpaIusI Ha YOAJIEHHON CTAHIINY He

OOKa3bIBa€T OTCYTCTBNE JIOKAJIbBHOTO BOBII;GI.;ICTBI/IH Y UCTOIHUKA.

20. I'me noxka3aTejIbCTBO JOXOAUT 10

apdexTa

m

MpodeccroHanbHas nbiib
NErKmx

Hazelwood C4-C5: mogenbHas
3KCMO3MLMS N HECKONIbKO
NCXOA0B

Wuda Hg C2—-C3: UCTOYHVK 1 30Ha
B6/11M3K Hero

Hutpar B Elk Valley C1-C3 n nabopaTopHbiin

noka3saTtesib 3pdekTa

Cenen B Elk Valley C3-C5

XBOCTbI 06oraleHuns Cl1-C2

3on00TBasnbl C3, nHorpa C4/

JKoNorn4yeckas TKaHb

PekynbTvBMpOBaHHas no4vsa DyHKLUK 1 coobuiecTBa

C5: 3aboneBaHue 1 GyHKLUS

CunbHas HaKonneHHas
nutepatypa

MpoponbHbIE N KOFOPTHbIE
aHanm3bl

MHOro NpsiMbIX U3MepeHi

CUNbHBIN UCTOYHUK/NEPEHOC

MNepeHoc, TKaHW, YacTb
penpoayKTUBHbIX 3 deKToB

PacnpepeneHvie BHYTpY
npouiecca

Ha oTaenbHbIX 06beKTax ecTb
Tpaccepbl

MHOro cpaBHeHU
XpOHOPSAOB

He nepeHocuTtca
ABTOMaTUYECKM Ha XUTenen

OcTaToYyHOE CMelleHue;
HEOANHAKOBbLIE NCXOAbI
HeT po3bl HaceneHus n

3ddekTa

[ons ogHOro HUTpaTa B
nonesom scdekre

HeopMHaKoBbIVi OTBET BUAOB
1 nokasaTtenu apdekTa

LLITaTHbIN MHOTO/IETHWIA
wnewd K peLentopy

MoTpebeHne Yes0BEKOM 1
BHYTPEHHASA [103a PeaKu

HeT ogHOro cpoka nam
nokKasaTesnisi NoHOro
BOCCTaHOB/IEHUS
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21. OTpuniarejbHbIe U OrPAaHUYUBAIONINIE

Pe3yJIbTaThI

PesynbTaTt YTOo OH MeHsieT Yero oH He fOKa3bIBaeT

B Centralia cpefiHue KOHLEHTpaLun psga
BO3/YLLUHbIX BELLECTB Ha TPEX NnaoLiagKax
20062007 rofoB 66111 CPaBHUTENBHO
HU3KUMU

B MOHronbckux yronbHbix ropogax Cd,
Cu, Pb 1 Zn mano 3aBucenu ot 6ansoctu
LIAXTbl

Ha ceMu fOpOXKHbIX 06BEKTAX C 307101 He
HalileHO N3MEPVMOTO YXyALLIEHUS BOAbI
M0 U3YYEHHbIM MyTAM

Mocne Dan River He HageH pocT Hg B
BbIbpaHHOM 6roTe

BonbwunHcTBo BOA Baganuur
COOTBETCTBOBA/IO MPUMEHEHHBIM
KpUTepuam

YacTb CBOMCTB MNOYBbI CONMMKaNach C
pecdepeHcom

OumncTtka ypansana 6onbwuve gonu
3/1eMEHTOB 13 rasa

3anpeu.gaeT ONMCbIBaTb BECb NMOPOA KakK
NOCTOAHHYO OANHAKOBYH BbICOKYHO
BO3YLIHYK 3KCNO3MNL U0

3anpelyaet aTpuByLMIO KaXKAoro
MeTanna waxre

OnpoBepraeT yHuBepcanbHyto hopmyay
«to60e NCnonb3oBaHme 30/bl
3arpsi3HseT BOLy»

OrpaHuynBaet yTBepaeHune o Hg n
NULLEBON ceTn

MoKasblBaeT HEOAHOPOAHOCTL O6bEKTa

MNMoaTBepxpaeT peanbHoe
BOCCTaHOBJ/IEHUE OTAENbHbIX PYHKLUNA

MopTBepxpaaeT 3hheKTUBHOCTb
KOHTpONS BO3fyxa

He onucbiBaeT ra3oBble BbIXoabl, no4sy,
PaHHKE roabl, NpoBasibl N BECb MOXap

He nckntoyaeT gpyruve BellecTsa, Bogy,
Mbl/ib W NIOKaNbHbIE TOYKM

He rapaHTupyet 6e3onacHocTb toboin
30/1bl M KOHCTPYKLMK

He oTMeHsIeT 3011y, APYrue BELLECTBA U
UHble 3D eKTbI

He oTMeHsIeT KNCOTOO6pasyoLWmiA
MEXMNIacTOBbIV MaTepuan

He pokasbiBaeT MAEHTUYHOCTb I'Ip0¢)l/ll'lﬂ

N 3KOCUCTEMDbI

He o3Ha4aeT ncyesHoBeHMeE 3n1eMeHTa U3

CUCTEMDbI

22, I'paHuIibI MCCIeJOBAHUSA

ViccmemoBaHUe He JOKA3BIBAET, YTO KKAsd TOHHA YIVIS MM KOKIBIA 00beKT IPUIUHIIOT
OVMHAKOBBIH BpeZ. OHO He PAaCCUNTHIBAET YHUBEPCAIBHYIO IeHEeXKHYIO ITOJIHYIO [IeHY
yIJIS.

OHO He gBIAeTCA MeTaaHAJIU30M U He JaéT efUHOTO pasMepa addekra. ['eorpadpus
KopIlyca HepaBHOMepHa. YacTb JINHHBIX TPA€KTOPUN — XPOHOPAALI, a He HabIoeH1e
OJHOI mioiagku. [l psAfa HICTOYHUKOB JOCTYII OrpaHNYeH aHHOTallel uiu
odunuaIbHEIM 0OT4ETOM. OlepaTopCcKUe JaHHble COXPAHAIOTCS C yKa3aHUueM
IIPOUCXOXKEHN.

He YCTAHOBJIEHDI:

® eJrHad JOJTOBpPEMEHHAA XUMUA BCEX ITOPOJHBIX OTBAJIOB;

* COBpPeMEHHBIN 3arpA3HAIONIN 1Ieli( IPYHTOBOU BOAbI, BBI3BAHHBIN IMEHHO
noxkapoM Centralia;
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* IIOJIHBIE MHOTOCPE/IOBBIE PSAbI OAHOTO OTBaIa OGHOBPEMEHHO I10 Ta3y, TBEPAOL dase,
II0YBe, BOJie 1 O1OTE;

e JIOCTATOYHOE YUCJIO IPUYMHHO IPOTPACCUPOBAHHBIX IITATHBIX XBOCTOXPAHUJINIII;
e OKOHuaTesbHas cyAbp6a Bcex CCR B 6eTOHe, HACKHIMAX U IITAXTHOU 3aKJIAJKE;

e TONMYIAIMOHHBIE 3(DEKTHI A1 MHOTUX I1eI0YeK, JOKA3aHHBIX TOJIBKO JI0 BOJHI,
ocaJKa U1 TKaHU.

dopMyia «B IIpesiesiaxX 3aKpPBITOTO KOPITyca He Hali/IeHO» He 03HAYAEeT «He CYILIeCTBYeT».

23. ElepiCup: MeTo cJioHA B YallIKe

ElepiCup — MeTopz ciaoHa B yamke (Elephant in a Cup Method) —
SKCIIEPUMEHTAIBHBIN METO/ CTPYKTYPUPOBAHUSA OOIBIINX AOKA3aTEIbHBIX TEKCTOB,
paspaboTaHHBIN HE3aBUCUMOM KypHaIUCTKOIM HaTanbeil 3yOKOBOA.

BosbIIoll JOKyMeHT — CJIOH. ®parMeHT, KOTOphIU 11U nosy4aeT Ipu IIOUCKe,
COKpallleHNH WU I[IepeBoJie, — JalllKa. Bech CJIOH B 4alllKy He roMelaeTrcsa. Ho Kycok
CJIOHA He JI0JXeH BbIIaBaTh Cce0sI 32 BCEro CI0HA; II0 HeMY YesioBeK U VIV TOKHBI
IIOHMMAaTh, YTO IepeJ HUMU CJIOH, a He KPOKOJUIL.

ITpumep 1. Boabmas nudpa y MICTOYHHKA

OTBeT KOHTEKCT, KOTOPbIV AO/HKEH OCTAaTbCs PAJOM

5908 Hr/m* Hg CpegHee 2760 n3mepeHmnin Ha 46 ra3oBbIX BbIXOAaX ropsiLLero
oTBana Wuda; inanasoH 1022-31 750 Hr/m3 ;3T0 ra3oBblt
BbIXOf, HE XXW/I0 BO3AYX, He A03a 1 He 6one3Hb; CIC-CN-
FIRE-HG-003 .

IIpumep 2. BobIION IPOIIEHT POCTA

KOHTeKCT, KOTOPbIﬁ AOIDKEH OETATRER PRRON

+784% HUTpaTa HopmanusoBaHHas no ctoky koHueHTpaums B Elk River 3a
1979-2022 roppl; Harpy3ka +697% ; B Kootenay -8,5% ; BMecTe
MEHSIINCh Apyrie BeLecTBa; 3TO He MPOLEHT pocTa
3abonesBaHuns; CIC-CA-N-003 .
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ITpuimep 3. Boicokast 3ppeKTUBHOCTD OUUCTKH

OTBeT KOHTEKCT, KOTOPbIi f0JKEH OCTaTbCsA PAAOM

88% As [Jons, yaepxaHHas anekTpodunbTpoM Ha ogHOM 61oke 795
MBT; an1leMeHT nepeLén B 0CTaToK, a He NcYes; gpyrve
3N1eMeHTbI pacnpeaensanncb nHave; CIC2-US-COMB-001 .

IIpumep 4. 10X ab HAZL 0OTBAJIOM

OTBeT KOHTEKCT, KOTOPbIi ,0JKEH OCTaTbCsA PAAOM

«[,0X[b YHOCUT BELLeCTBa C OTBaNa» [ns yTBEpXAEHNS O KOHKPETHOW CKBAXKMHE HY)KHbI COCTaB
mMaTepuana, UHGUALTpaLMs, HanpaBieHne NoToKa, hoH n
TpaccuMpoBKa. Ha ropsiem oTBasie HarpeB MOXeT U3MEHUTb
MUHepanbHyto popMy 1 MObUNbHYI0 Aonto; CIC2-PL-DUMP-
003, CIC2-PT-DUMP-001 .

ABTOp MeToAa: Hatanbs 3yokoBa. Cepreit HukonaeBuu CeBepuH 1 BukTop AHIpeeBUY
CBeTJIOB y4acTBOBAIU B pa3paboTKe U IPUMeHEeHNHU [J0Ka3aTelIbHOU apXUTEKTYPEI
HCCIeOBAHUs, HO He ABJISAIOTCS aBTOpaMu MeToa CJIOHA B YalllKe.

Db DHEKTUBHOCTh METO/IA [IOKA He oKa3aHa. AGCOTI0THAS HOBU3HA, MUPOBOE ITePBEHCTBO
U CTATyC YCTAHOBJIEHHOU AUCHUILIVHBI HE 3asBIISIOTCS.

Hrorosas popmyna

HU no:KeH HAXOAUTh He TOJIbKO OTBET, HO Y 'PAaHHUIIbI 9TOTr0 OTBETA.

ITpunoxkenue A. Claim-context ledger
IIePBOro Mpoxoaa

Hinxe coxpaHeHBbI Bce 66 CaMOCTOSITEeIbHBIX JI0Ka3aTeJIbHbIX OJI0Ka IIEPBOTO IIPOXO/iA.
CTpoKa He ABJAETCA KPAaTKUM IIepeCKa30M BCEro UCTOYHUKA: OHA CBA3bIBAET
KOHKPETHOE YTBEPKAeHUe C YCIOBUAMU, eAUHUILIAMHY, TPAaHULIEHN 1 OTPUIlATEIbHBIM
Pe3yabTaToOM.
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Claim ID

CLM-001

CLM-002

CLM-003

CLM-004

CLM-005

Source ID

CIC-IN-WAT-001

CIC-US-WAT-002

CIC-AU-CH4-001

CIC-AU-FIRE-004

CIC-US-ASH-003

YTBepxpeHve

B 92 npobax waxTHol Bofbl [pxkxapuu
HenTpanbHbIv Unu cnabouwenoyHon pH
COCYLL,ECTBOBA/ C NOBbILWEHHbIMU TDS
CyNbhaTOM HKECTKOCTbIO N OTAENbHbIMYU
MeTannamu.

B 37 pyubsix 3anagHoi BupmkuHum
6ronornyeckoe cocTosHue
MaKpO6eCcno3BOHOYHbIX YXY/ALLAN0Ch MO
rpagvieHTy MOHHOMN CUbl Y YHACTKOB C
ropHbiMu paboTtamu u valley fills.

CaMOnETHbIE N3MEPEHUS 0BHapYXnn
YCTONYMBbLIN BO BPEMS OTAE/bHbIX
KaMnaHWi MeTaHOBbIN Wnenkd
OTKpbITOro pa3pesa Hail Creek n ganu
cornacyroumecst oLLeHKU AByMSt
He3aBNCHMbIMU TEXHUKAMU.

Mocne WwecTUHeAeNbHOro NnoXxapa
Hazelwood nHguBrgyanusmpoBaHHas
3Kkcno3uuma PM2.5 6bina cBsi3aHa ¢
nocnegyLWmMmMy pecnvpaTopHbIMU
rocnuTanu3auusMu.

Ha BblIGpaHHbIX 30/100TBasIax Hro-
BocToka CLUA covyeTaHne Bum Src
MN30TOMHBIMM CUTHATYpaMu Jano
CUNbHOE 1OKa3aTeNbCTBO YyTEYKN B
NOBEPXHOCTHbIE U FPYHTOBbIE BOAbI.

Cratyc/
LenoyYka

FACT;
CI1-C3

FACT;
C3-C5

FACT;
C2-C3

FACT;
C3-C5

FACT;
C1-C3

NCTOYHMK M NyTb

LIaxXTHas BOAa U OKUC/eHNne
NUpVTa — BOAA LIAXTHBIX
Yy4YaCTKOB — KayecTBO BOfbI;
NpUrogHOCTb AN
MCMNONb30BaHNUS

mountaintop mining v valley
fills — noBepXHOCTHbIE BOAbI
— CO0bLLECTBA AOHHbIX
MaKpo6ecrno3BOHOYHbIX

OTKpbITbIV pa3pes Hail Creek
— aTMocdepHbIN WwWnend no
BETpPY — BbIBPOC MeTaHa
obbekTa

OTKPbITbIV YrONbHBbIV MOXap
— MOLENNPOBaHHbI PM2.5
naloC NcTopus
MECTOHaXoXaeHUs1 —
rocnuTanu3aumm xuTenein

HedyTepoBaHHbIE YrofibHble
30/100TBabl — hUNLTPaLUS
B shallow groundwater n
cocegHue surface waters —
KayecTBO BOAbI

YcnoBus / eguHULbI / CPOK

HOPMaTVBbI MUTLEBOI BOABI U
pasnunyms Mexay yyactkamu;
pH 6.2-8.6; TDS 437-1593
mg/L; pa3oBblii
NPOCTPaHCTBEHHbIN Habop 92
npo6

10 HeMaliHWUHrOBbIX 1 27
MaNHUHIOBbIX PY4bEB;
KaTeropuv NpoBOANMOCTH;
sampling March—May;
conductivity categories <500
500-1000>1000 uS/cm

onepaTopcKas OTYETHOCTb 1
[,B€ aBNALIMOHHbIE TEXHUKM,
14.0 £+ 3.3 t/h in May—June
2022;9.6+19and 11.3+5.3
t/h in September 2023

3KCMOHVPOBaHHbIN 1
CPaBHUTENbBHbBIN TOPOAa;
BHYTPUrpynnoBOM rpafneHT
[,03bl; Ha Kaxable 10 pg/m3:
HR 1.09 for respiratory
hospitalisation over 5 years

(hoHOBbIE 3HAYEHUS 1
M30TOMHbIN Npodub 30Mbl; 7
surface-water sites; 15 shallow-
groundwater sites in five states;
165 monitoring wells

Kputuyeckoe orpaHmyeHume

HeT 3MepeHus
akTryeckoro notpebneHmns
BOAbl UV 3a60NeBaHNS

HabnaaTeNbHbI AMU3aliH He
BbleNSeT NPUUNHHYIO JO/IH0
Ka)Koro noHa

KamnaHuu He gatoT
HernpepbiBHOIO rofloBOro
noToka 6e3 gonyueHus o6
YCTONYMBOCTU

Ype3BblYaliHbI NOXap He
npeacTaBnsieT 06bluHY0
3KCMyaTaumio paspesa;
aKcnosuuus
mMofenvpoBanacb

Bbl6OpKa 06BEKTOB HE paBHa
BCeM 30/100TBanam CLUA;
Hannyve 3arps3HeHns He
paBHO NoTpebieHnto
4enoBeKom

OTpuuaTenbHbIA AN
OrpaHUYMBaloOLLUIA

pesynbrat

60/bLWIMHCTBO NPO6
OLIEHEHO KaK
npurogHoe unu
gonycTumoe ans
opolueHus; npobnema
HEOAVHaKOBa MeXay
yJacTkamu

pesynbTathl
cornacoBanuch Ha
YPOBHEe CEMENCTB 1
POAOB; Cpefa v 0CafKu
TaKXKe yYnTbIBaNuCh

rofloBOV 3KBUBA/IEHT B
CTaTbe SIBHO YC/IOBEH:
if sustained

He HalgeHo
accouvauuu gns
rocnuTann3aumin no
psAy Apyrux
KaTeropuii BKtouas
cardiovascular diseases
over full five-year
analysis

npeB.blLeHNe
drinking/ecological
standards HangeHo
TONbKO B 4aCTh
3aTpOHyThbIX surface-
water samples

w
wn



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-006

CLM-e07

CLM-008

CLM-009

CLM-0@10

CLM-011

Source ID

CIC-US-ASH-004

CIC-US-ASH-005

CIC-IN-WASH-001

CIC-MN-COMB-001

YTBepxpeHve

Mocne aBapuu Kingston ceneH B pbibe Ha
3aTPOHYTBIX NOLWaAKax Obin Bbllle

pecepeHCHbIX 3HaYEHUI, HO He

npeBbiWan pacCMaTpuBaBLUMECS NOPOru

pu1CcKa 1 He poc 3a NsTb NeT.

Mocne aBapun Dan River uccnegoBaHune
He 0BHapyXW/o yBENNYeHNs PTyTH B
BOJHbIX 6€CMO3BOHOYHbIX 1 Pbi6e BHW3
Mo TEYEHUIO VN BO BPEMEHM B NepBble

Tpuropaa.

B oByx oboraTuTenbHbix habpukax
B3BeLLEHHble BellecTBa 1 Mn BbIxoguamn
B TEXHOMIOTMYECKYI0 BOAY, TOrAa Kak As

Se Hg n Cd u3 yrns B Hed He
obHapyXnBanumco.

KoHTponvpyemoe oxuraHue Tpéx
MOHTO/bCKYX yr/ei obpa3oBano
3HauymMble PM10 VOC 1 cybMUKPOHHYIO

Ppakumio yacTu,.

CIC-MN-SOILWAT-@0R61131 ropHOA06bIBAOLLMX

CIC-RU-WAT-001

npegnpuaTun KxHol fobu HangeHbl
0Yarv noBbILLEHHbBIX CONEN U METANIOB B
BO/€ M MOYBE MECTHbIX XO35MCTB.

3 CKBaXKMHbI 3aTOM/EHHOW WaXTbl
CeBepHasi MHOTMe oAbl pasrpyxanach

BOCCTaHOBNEeHHas Boga c H2S n

AKTUBHbIM MUKPOBHBIM KPYroBOPOTOM

cepbl.

Cratyc/
LenoyvKa

FACT;
C2-C5

NEGATIVE
EVIDENCE

; C2-C5

FACT;
C1-C2

FACT;
Cl1-C2

FACT;
C1-C3

FACT;
C1-C3

NCTOYHUK M NyTb

aBapuiiHbIv BIGPOC
YronbHoW 30/1bl — BOAA
ocafKw nueBas Lenb —
ceneH B whole-body fish n
fillets

aBapwiiHbIN BbIGpOC
YronbHOW 30/1bl — peyHble
0Cafikn 1 BOfiHas NuLLeBast
ceTb — Hg B sediment
invertebrates fish

oboraueHue yrns Kedla n
Rajrappa — process water 1
slurry pond water —
XMMUYECKUI cocTas cbpoca

oxkuraHue yrns Alag Tolgoi
Baganuur Nalaikh — gbim 1
4acTunLbl — 3MUCCUA
UCTOYHMKA

parioHbl Tavan Tolgoi n Oyu
Tolgoi — noyBa KonoAaLbI 1
CKBaXWHbl — NIOKanbHas
cpefa Xxo3s1McTB

3aTOMNJIEHHas WaxTa
CeBepHasi — HanopHas
CKBaXKuHa 1 pyyen K Tomn —
XUMUS BOAbI U MUKPOGHOE
coobLecTBO

YcnoBus / eguHULbI / CPOK

3aTPOHYTbIe U pechepeHCHble
nnowapaku; tissue thresholds;
five-year post-spill series;
thresholds considered 4-9 pg/g
whole body and 11.8 pg/g fillet
dry weight

NPOCTPaHCTBEHHbIE U
BpPEMEHHbIE CPaBHEHMS;
sampling approximately 17 and
29 months after February 2014
spill

raw water process streams and
effluent standard; six-month
sampling

TPpW yrns Npv OMHAaKOBOM
heat flux; PM10 factors 1122.9
+526.2;958.1 +584.0;472.0+
57.1 mg/kg; dominant 0.35—
0.45 pm fraction

CaHUTapHO-TUrneHNYeckme
HOPMaTMBbI U Y4aCTKK,
fieldwork 2024; publication
2026

MHOroNeTHNE N3MepeHus
Of}HON CKBaXMNHbI;
temperature 9.8-13.8°C; redox
—112t0o—174 mV; H2S 5.4
mg/L in July 2017; discharge
166-170 m3/h

KpuTunyeckoe orpaHmyeHme

NnoporoBble 3Ha4YeHUsA
o6cy>+<p,anv|ct: N He ABNAKTCA
yHUBEpPCanbHbIM
KNNHUYeCKNUM npenenom ansa
4yenoBeKa

OTCYTCTBUE OBHAPYKEHHOTO
pocTa B 610Te He foKa3biBaeT
OTCyTCTBUE NOrpebEHHON
30/1bl AW OPYTUX
3arpsisHuTenei

nBe habpurku He
npeacTaBnsioT Bce
TEXHONOTUW 1 TUMbI YIS,
detection limits TpebytoT
NPOBEPKM MOTHOTO TEKCTA

KanopuMeTpu4ecKnin
3KCMEPVMEHT He
BOCMPOU3BOAUT BEHTUALMIO
Meym TOMOYHBIA PEXUM UK
repcoHanbHyo f03y B loMe

COBMECTHOE 1ccnefoBaHme
YrofibHOro ¥ MEHOro
palioHOB He No3BonseT
aBTOMATUYeCKM NpUNUCcaTh
Ka)Kf0e MpeBblLLeHME Yo

0fjHa WaxTa 1 0f4HO MecTo
pasrpysKu; HeT N3MepeHHon
[,03bl HaCeneHms nnu

ahekTa HKe NO TeYEHUIO

OTpuLaTeNnbHbIN AN
orpaHMuYMBaKOLWMIA

pe3ynbrat

NoBbILWEHNE
OTHOCUTENbHO (hOHa
He COMpOBOXAAN0Ch
POCTOM BO BpeEMEHU
WM MPeBbIWEHNEM
paccMaTpuBaBLUMXCS
thresholds

cama spilled ash umena
Hg Bblwe river
sediments; 30/1a Morna
6bITb NorpebeHa
rny6xe

Hann4ve As Se Hg Cd B
yrne He 03Hayano ux
BbIXOf,a B BOAY Npu
3TUX YCIOBUSAX

pasnuyus mexagy
Tpems yrnsamu
MOKa3bIBaOT
HEBO3MOXHOCTb
ofHOro
YHUBEPCanbHOro
KoaduuymeHTa

reoreHHble ycnoBus
3acyLwiMBoro
3aCONEHHOTO perroHa
TpebyioT OTRENBHOTO
¢ OHOBOrO KOHTPOS

neutral pH and low
sulfate at one time
reflected active sulfur
cycling rather than
absence of reduced
sulfur



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-812

CLM-013

CLM-014

CLM-015

Source ID

CIC-CA-SE-001

CIC-ZA-WAT-001

CIC-CA-SE-003

CIC-CA-SE-004

YTBepXpaeHue Cratyc/

Heno4yka

CeneH ot waxt Elk Valley FACT;

NPOCNEXMBANCSA MO KOHLEHTPaLUUam C2-C3

Harpyskam u TpeHfiam 6onee yem Ha 575

KUIOMETPOB BHU3 MO TEYEHMUIO.

Bo Bpems cunbHoro nuBHs 3arpasHende | FACT;

13 Yro/IbHOTO LWaxTHOro Bopocbopa n Cl1-C4

coal-handling runoff 66110 cMbITO B

Boesmanspruit Dam, cHabaBLuyo

Carolina NMTbEBOW BOAOMN.

Y MKpbl popenu ¢ yyacTka akTUBHOM FACT;

yrnepobblum KOHLEHTPALMS ceneHa C2-C5

6blna CBA3aHa CO CMEPTHOCTbIO

aNeBMHOB; MPU CaMbIX BbICOKUX

KOHLEHTpaLusX nkpa He

onnofoTBOPSAack UK bbina

HeXV3HeCnocobHOM.

Hwxe waxt Elk Valley ceneH 6bin NEGATIVE

NOBbILIEH B BOAE OCHOBAHWM NULLEBON EVIDENCE
; C2-C5

ceTy 6eCno3BOHOYHBIX U TKaHAX
American dipper, HO 3Ha4MMOro
CHVDKEHVS pa3Mepa KNagKu nam
YCMELWHOCTU BbINYNIEHUS He
obHapyxeHo.

NCTOYHUK M NyTb

NMOBEPXHOCTHbIE Yro/ibHblE
LIaXTbl Y OTBasIbl — peyHas
ceTb Elk—Koocanusa—
Columbia — KOHLEeHTpaLus n
Harpy3ska Se

LaxTHbI seepage wetland and
coal-handling ponds — storm
flushing into drinking-water
reservoir — Ka4ecTso
WCTOYHMKA NUTHEBOM BOAbI

CeneHcoAepxalluin CTOK oT
NMOBEPXHOCTHOW yriefobbiun
— BOAHas Nu1LieBas CETb U
HaKomnneHne B UKpe —
Onnof0TBOPEHNE
YKM3HECNoCO6HOCTb MaibKOB
Y CMEPTHOCTb afleBUHOB

NMOBEPXHOCTHbIE Yro/bHble
waxtbl Elk Valley — Boga—
nepuouToH—
6ecrno3BoHOYHbIe—BOAHAS
nTnLa — CefieH B KPOBU
anLax u nepbsix; clutch size;
hatching success

YcnoBus / eguHULbI / CPOK

naTb downstream sites n
unaffected site; flow-
normalized trends 2005-2021;
annual loads 2013-2017

[0 COBbITUSA U XUMUYeCKas
TpaccupoBKa cybbacceliHa;
January 2012; pH 3.7; elevated
Fe Al Mn sulfate; disruption
lasted about seven months

12 camok ¢
3KCMOHUPOBAHHOIO Y4acTKa
Clode Pondun 16 ¢
pedepeHcHoro O'Rourke
Lake; egg Se 11.8-140.0 pg/g
dry weight at exposed site;
>86.3 ng/g nonviable or
unfertilized; 46.8-75.4 ug/g
fertilized but no viable fry

3KCMOHUPOBaHHbIE U
pecdepeHCHbIe y4acTKM
BHYTPU U BHe bacceiiHa; water
Se up to 20 times wildlife
regulatory level; mean egg Se
0.9 times regulatory threshold

KpuTunyeckoe orpaHmyeHme

nccnefoBaHve nepeHoca
yKasblBaeT Ha pUCK aquatic
life Ho He n3mepsieT
6uonorvyecknin acdext

VNHOMBUAYanbHas [o3a n
KIVHUYECKUE NOC/eACTBIS
He N3MepSINCh; MEXaHN3M
6bICTPOro 3arpsi3HeHNs
PEKOHCTPYUPOBAH NSt
KOHKPETHOTO CObbITHSA

VKPY NONeBbIX Pbl6
BblpalMBanu B
nabopatopuu; Masnble
BbI6GOPKM 1
KOHLIEHTPALMOHHbIEe MOPOru
HeNb3s aBTOMaTUYECKM
nepeHoCcHTb Ha Apyrue BuAabl
AN nonynsuum

HyNneBOW pe3ynbraT
OTHOCUTCS K BbIOpaHHbIM
rHE3aaM CPOKyY 1 ABYM
penpoayKTUBHbIM
nokasaTensam u He
[0Ka3bIBaeT OTCYTCTBUS
J1060r0 IKOIOTMYECKOro

adekTa

OTpuLaTeNnbHbIN AN
orpaHMuYMBaKOLWMIA
pe3ynbrat

KOHLLEHTpauus 1
TPeHS, CHYXanuck ¢
pacctosiHmem while
loads increased
consistent with
downstream transport

aBTOPbI COYNN
QHaNOrNYHbIN
6bICTPBIV 3NN304,
MeHee BepOSiTHbIM NS
KpyMHbIX upper Vaal
reservoirs although
gradual pollution
remained plausible

6onee paHHee
nccnefoBaHvie Tom xe
o6lLLen cucTembl He
obHapyxuno
TOKCMYECKOro OTBETa;
npu 11.8-20.6 pg/g
CBA3b C
nedopmauysamm He
HangeHa

cam dakt
MHOrOCpPeA0BOro
HaKonieHus
NOATBEPXAEH
HecMoTpS Ha
oTCyTCTBUE
BbISIBNEHHOIO
adekTa Ha
BblyMNeHne



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID Source ID YTBepXpaeHue Cratyc/
Lenovka
CLM-016 CIC-CN-BI0O-001 @ Byrnego6biBatowem ropoge Yulin FACT;
OfiHOBPEMEHHO 13Mepunmn C3-C4
NOTEHLMaNbHO TOKCUYHbIE META/bI B
NoYBe U YIMYHOM NbINN, UX in-vitro
bioaccessibility n cBnHeL, B KpoBu 229
neten.
CLM-017 CIC-CN-0CC-001 @ B TpéxsieTHel NpOoCNeKTUBHOW KoropTe FACT;
HOBbIX NoA3eMHbIx Wwaxtépos FEV1 C4-C5
CHWXA/CS HeIMHENHO: BbicTpee B
nepBbIii rofl, MOYTN He MEHSICS BO
BTOPOV M 4YaCTUYHO BOCCTaHaB/MBaNCs B
TpeTun.
CLM-018 CIC-MN-EPID-001 Y WwKonbHWKOB YnaH-batopa HapyHas FACT;
KOHLeHTpauus SO2 6bia cBs3aHa ¢ C3-C5
NOCTOSIHHbIM KawwieM, a NO2 —c
TEKyLWMMUN CBUCTALLMUMY XPUNAMU.
CLM-019 CIC-US-FIRE-001 [op0BOii MOHUTOPUHT Bo3ayxa Centralia =~ NEGATIVE
EVIDENCE
B 20062007 rogax He o6Hapyxumn - C2-C3

06LLeli BbICOKOWN XpPOHUYECKOW
KoHueHTpauum Hg CO SO2 H2S TSP As
Cd nnu Pb Ha Tpéx nnowagkax.

NCTOYHUK M Ny Tb

ropofckas cMech 106b14un
OKUraHUs Yrnsi TpaHcnopTa u
VIHbIX UCTOYHWKOB — M0YBa U
YNUYHAs Nblb; NETOYHAS 1
Keny[oYHO-KMLweYHas
[OCTYMHOCTb; KPOBb —>
CBUHEL, B KpoBw aeten 0-6
ner

npodeccroHanbHas paboTa B
nof3eMHON YroNbHOM LwaxTe
— BAbIXxaHMe total and
respirable dust — npogonbHas
cnupometpua FEV1

ropofCcKoe CKuraHve yrns n
[OPOXHbIV TPAHCNOPT —
HapyXXHbI BO3yX palioHOB
MPOXMBAHNS — aHKETHbIE
pecnupaTopHble CUMMTOMbI
peten 6-12 net

NoA3€eMHbIN noxap
AHTPaLMTOBOW LIAXTbI
Centralia — Hapy»HbIV
B03Ayx B Main Town n
Background sites —
KOHLieHTpaLuu
3arpsi3HUTeNen B BO3ayxe

YcnoBusa / eguHULbI / CPOK

BO3PaCTHble rpynmnbl 1 A0S
3HaYeHmi Bolwe 50 pg/L; age-
group medians 27.12-37.83
ng/L; 1.31-4.80% above 50
ng/L depending on age group

317 HoBbIX WaxTépoB 1 132
pedepeHTa; Kypsme n
Hekypsiwme; pre-employment
plus 15 follow-ups over three
years; area dust sampling twice
monthly

YeTbipe paiioHa; paccTosiHue
[,0 [oporu; 6bITOBOE KypeHue
1 gpyrue kosapuatbl; 1109
valid questionnaires; persistent
cough 28.5%; SO2 OR 1.12
(95% CI 1.04-1.22): NO2 OR
1.33 (1.01-1.75) for wheeze

(oHOBbIE U pernoHanbHble
3HayeHUs; [eNCcTBOBaBLUNE
Torga ambient standards n
health reference levels; Hg0
average 1.6 ng/m?; CO 8-hour
0.3/0.5/0.3 ppm; SO2 annual
0.004 ppm; H2S 24-hour 0.003
ppm; TSP annual 21/24 pg/m?

KpuTnyeckoe orpaHmyeHme

Hanuyme buomapkepa He
YCTaHaB/IMBAET [0/ UMEHHO
yrnepobbiym 1 He siBNsieTcs
N3MEpPEHHBIM KIMHUYECKUM
acdekToM; gur3aitH
nonepeyHsbIi

area sampling He flaéT
NepcoHanbHON XMMUYECKON
[,03bl; KypeHue ycunneano
CHWXeHWE; paHHSAS AVHaMKKa
He paBHa iMarHosy
NMHEBMOKOHMO3a

ronepeyHbIi An3aiiH n
parioHHble N3MEPeHUs He
[atoT MHANBUAYANbHOW [03bl;
SO2 n NO2 asnsitotcs
MapKepaMu ClI0XHOW
ropoACKol cMecu

TPV NAOWALKN N OfMUH
nepuog He NCKYatoT
KpPaTKOBPEMEHHbIX MUKOB Y
OTAE/NbHbIX vents Un
NCTOPUYECKON IKCMO3NLUM
10 MOHUTOPWHra;
MHOMBUAYanbHas fo3a He
n3mepsnach

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlLWMiA

pe3ynbrat

onsa 60blWNHCTBA
MeTanioB pacyETHbIe
PUCKM BbINN HKe
NPVHSTbIX YPOBHEWA;
aBToOpbI Bbigenuan Pb
1 Ni gns ganbHenwero
KOHTpONS

YacTuyHoe
BOCCTaHOBNEHNE K
TpeTbemy rogy
MOKa3bIBaET 4TO
KpaTKWI paHHUI cnag,
Henb3s ONUCbIBATb KaK
MOHOTOHHOE
HeobpaTumoe
yXyfleHne

cBA3b ¢ NO2
yKa3bIBaEeT YTO BeCb
3 deKT Henb3s
npunmcaTtb OfHOMY
yrnto; household coal
use v LOpOXKHOe
BO3AeNCcTBMe
pasnnyanuch Mmexay
paioHamu

npu BeTpe OT Noxapa
Main-minus-
Background Hg0 6bin
HEMHOTO BblILLE YeM
npu Bpyrux BeTpax
0.21 versus 0.07 ng/m?,
HO CpefiHUNe 3HaYeHunst
0CTaBaJIMCb OKOJO
pervoHanbHoro goHa



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-020

CLM-821

CLM-022

CLM-023

Source ID

CIC-US-WAT-003

CIC-DE-WAT-001

CIC-DE-ECO-001

CIC-AU-BLAST-001

YTBepxpeHve

Centralia Mine Tunnel B MapTe 1 aBrycte
2001 ropa pasrpy»xan Kucnyto Bogy ¢
cynbdaTom n pacTBopéHHbiMU Fe Al Mn
B Big Mine Run; 3T0T npuToK umen

Haunbosee TSHKENO HapyLIEHHOe

KayecTBO BOAbI Cpeau streamwater sites

6acceiiHa Mo KUCNOTHOCTU U
pacTBOPEHHBIM MeTasnam.

TeoXMMMYECKNI cnep, NpoayKToB

JINTHUTHOW 106bIYM B IOHHbIX

oTnoxeHusx LLinpee obHapyxnBancs Kak
MWHUMYM MPUMEPHO Ha 90 KM HIKe
palioHa LaxT, TOrAa Kak NOBbILLEHHbIN
sulfate B Boge coxpaHsancsa ganslue no

190-km npodunto go bepnmHa.

Ha yyacTtkax LLinpee c BbicokoM

YKeNe3HOMN Harpy3KoW YNCIEHHOCTb
LOHHbIX 6ecno3BoHoYHbIX 1 fish CPUE
6bl1a HUXKeE, @ pblbbl CUNbHEe 3aBUCeNn
OT Ha3eMHbIX HaCEKOMbIX; COCTaB
coobuecTs u fish biomass 3HaYMMO He

pasnnyanuce.

OnutenbHbin fence-line MOHUTOPUHT
KPYMHOro OTKPbITOro pa3pesa nokasarn,
4710 NO2 y rpaHuLibl HeNb38 HagEXHO

NPUNUCbIBATb TOJSIbKO B3pblBaM:

O[lHOBPEMEHHO AeNCTBOBANN AU3enbHas
TEXHWKa 3/1EKTPOCTAHLUN JOPOXKHBIV 1
YKeNIe3HOJOPOXKHbIN TPAHCMOPT.

Cratyc/
LenoyYKa

FACT;
C1-C3

FACT;
C2-C3

FACT;
C3-C5

FACT;
C2-C3

NCTOYHUK M Ny Tb

ocylueHe 3abpoLLeHHOW
AQHTPALMTOBON LUAXTHOM
cucTeMbl — mine-tunnel
discharge — Big Mine Run —
Mahanoy Creek — kayecTBO
BOAbI M XMMUYECKas Harpyska

OTKpbITas fo6blYa IMrHNUTA U
OKWCNeHNe NpuTa nocne
ocyweHns — groundwater and
tributaries — River Spree
sediments and water —
NPOAONbHbIV rpagmeHT Fe S
Ni Co Al n sulfate

iron-rich drainage and iron
flocculation from Lusatian
lignite landscape — river water
sediment benthic food web —
benthic abundance fish
abundance biomass and diet

B3pbIBHble paboTbl ¢ ANFO 1
MNHOW TEXHUKOW Ha OTKPbITOM
pa3pese — blast plume and
regional ambient air — NO2 y
rpaHuULbl 06beKTa

YcnoBusa / eguHULbI / CPOK

nBa ce3oHa base-flow; gpyrue
AMD sources 6acceriHa; M19
flow 6560/4130 L/min; pH
3.9/3.6; Fe 7.6/4.6 mg/L; Al
5.5/8.7mg/L; Mn 4.9/5.9
mg/L; combined dissolved-
metal load 62.1/41.7 Mg/year

190-km npocduab OT mining
region K Berlin; source-near
and urban signatures; sediment
mining signature at least ~90
km; high river-water sulfate
persisted along the flow path

three high-iron upstream and
three low-iron downstream
reservoir sites; benthos 982 +
1100 versus 5945 +2106
individuals/m?; fish CPUE 60 +
35 versus 158 £49
individuals/1000 m; single field
season

ABa nogeTpeHHbIx fence-line
sites ¥ OMOHNUTENbHbIN
y4acToKy
AAMVHUCTPATMUBHOW 30HbI;
DOAS monitoring April 2011—
October 2012; third-site NOx
analyser November 2010—April
2011

KpuTnyeckoe orpaHmyeHme

37O loKa3aTeNbCTBO
nocneacTBuii 3abpoLLIEeHHO
yrnepobbiym Ho He
[,0Ka3aTeIbCTBO TOTO YTO
MMEHHO MpPOoAO/MKatoLWMINCs
noXap co3fan UsMepeHHyto
AMD; noTpebneHue nogbmu
N KNMHNYECKUIA 3D hEKT He
N3MepSNNCh

[IOHHble OTNOXeHUS 1 sulfate
He faloT UHAUBUAYANbHYO
NUTbEBYHO [O3Y; XMMUYECKas
noanuco B bepnvHe
CMeLMBAEeTCs 1 3aTeM
nepeKpbIBaeTCs rOPOACKOM

NAOTMHA U Pasnnyus
TemnepaTypbl COBMAAakoT C
YKeNe3HbIM rpafueHToM;
[V3aliH He BblaeNaeT YNCTbIN
causal effect Fe n oxBaTbiBaeT
OfIV'H MOMEHT BPEMEHM

[OCTYMEeH NPOBEPEHHbIN
project abstract HO He NOJHBbIN
YMCNOBOW OTYET; HET
nepcoHanbHOM aKCNo3nLun
nnw health endpoint;
¢puHaHCcMpoBaHme yroabHoM
oTpacnu

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlLWMiA
pe3ynbrat

B 6acceliHe
CyLL,ecTBOBaAN u
apyrue kpynHole AMD
discharges; meHee 10%
metal load attenuated
before Big Mine Run
entered Mahanoy Creek

B Berlin urban Zn Cr Pb
Cu signature became
dominant while mining
Fe and S sediment signal
was strongly diminished

fish community
composition and BPUE
were not significantly
different; result supports
food-web alteration
rather than
disappearance of fish
community

MPOEeKT NpsiMo
pekoMeHpoBan
regional source
modelling noTomy 4yTo
blast emission factors n
akTyecknin BKnag
oCTaBanncb
HeonpegenéHHbIMK



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-024

CLM-825

CLM-026

CLM-027

Source ID

CIC-AU-TRAN-001

CIC-US-STOR-001

CIC-US-BEN-001

CIC-US-BEN-002

YTBepxpeHve

B MOHUTOPUHTE Xene3HOoA0POXHOro
kopugopa southern Queensland yronbHbie
4acTULbl 06HAPYXMBANUCh B OCEBLUEN
nblan, Ho ambient particle concentrations
COOTBETCTBOBAJIN LI€NIEBLIM 3HAYEHUSAM,
a OCHOBHY!0 o110 hopMupoBanu

L pyrue ropoackue n
pecycneHAnpOoBaHHbIE UCTOYHUKN.

CTOK C iBYX yrofibHbIX cknapos Georges
Creek nmen pH 1.4-3.1 n Bbicokune Mn Al
Zn Fe u sulfate; HMxe Touek
NocTynneHns oH fobaBnsn cTpecc
coobLiecTBy MakpobeCcno3BOHOYHbIX

Mocne nonagaHus npumepHo 10 000
gallons cmecu MCHM/PPH B Elk River
3arpsi3HeHve BOLLIO B MyHULMMANbHYO
cucTeMy; 6bInM 3aperncTpupoBaHbl
obpalleHns c NpenMyLLeCTBEHHO
NETKUMU KOXKHBIMW PECNPaTOPHbIMY 1
XKenygovyHO-KULWEeYHbIMU CAMITTOMaMN.

COBOKYMHOCTb NMOCNEAYOLLMX
nccnegoBaHnin NTP He BbisiBuna
n3BecTHbIX acpdekToB npy MCHM Ha
YPOBHE WU HUKE NCMONb30BAHHOIO
drinking-water screening level; aHanus
birthweight He Hawén cogepxaTenbHbIX
pasnnYnii, CBS3aHHbIX CO BpEMEHEM
aBapuu.

Cratyc/
LenoyYKa

NEGATIVE
EVIDENCE

; C2-C3

FACT;
C1-C5

FACT;
C2-C5

NEGATIVE
EVIDENCE

; CO-C5

NCTOYHUK M Ny Tb

nepeBoO3Ka yrns B OTKPbITbIX
BaroHax u NoBTOpPHOe
nogHsTue corridor dust —
BO3[yX 1 OCeBLUAs Nbifb Y rail
corridor — A0ONS YrONbHbIX
yacTtuy v obuas
KOHLleHTpaumsa PM

OTKpbITble yrofibHble CKNagbl
— rainfall runoff — Georges
Creek — water chemistry and
macrobenthos

aBapuiiHasi yTeyka peareHToB
oboralieHns U3 Ha3eMHoro
pe3epsyapa — Elk River —
water intake — treated public
water — reported contact —
poison-center calls emergency-
department visits and
household reports

JKCnepuMeHTanbHas
npoBepka cMecun nocne
aBapuu — rodent cell fish
worm and computational
models plus human birth
records — multiple toxicology
endpoints and birthweight

YcnoBusa / eguHULbI / CPOK

pre/post wagon veneering;
multiple monitoring sites; coal
about 10% of deposited-dust
surface coverage with
individual samples trace—20%;
ambient objectives met during
monitored periods

runoff high/low flow; creek
sites above and below two
storage areas; sampling July
August September 1982 and
February July 1983; creek
outside runoff near pH 7

Tpu He3aBUCKMbIX descriptive
data sources; review
exclusions; 44 treated-water
samples in first two days 0.18—
3.12 ppm MCHM mean 0.88
median 0.76; 2000 poison-
center records; 369 ED records
retained

screening level used in
emergency response; multiple
experimental systems; NTP
final collective interpretation;
human birthweight analysis by
spill timing

KpuTnyeckoe orpaHmyeHme

OfMH TPAHCMOPTHbIN
KOPUAOP ¥ YCPeOHEHHbIE
nepuopbl He NCKTIOYaoT
KPaTKUX NMWKOB U [pYyroi
3KCNO3WLMMN Ha UHbIX
MapLupyTax; KINMHUYECKUI
3bekT He n3mepsancs

periodic drought and upstream
organic inputs TaKxe CUIbHO
BAVSNV HA YUCTEHHOCTb 1
diversity; cTapoe
[,BYXOOBEKTHOE
uccnefoBaHme He
npeaAcTaBnseT BCe TUMbl Yrs
N XpaHeHwus

VHAVBMAYaNbHas
KOHLEHTpaLs 1 1033 He
N3MepSNCh MOITOMY
NPUYUHHOCTb CUMMTOMOB He
YCTaHOB/IEHA; 3anax Mor
BbI3bIBaTb PU3MONOTNYECKYIO
1 MCUXONOTNYECKYI0 peaKLuio
He3aBNCKUMO OT TOKCUYHOCTU

JKCnepuMeHTanbHble
cuctembl u birthweight He
OXBaTbIBAOT BCE BO3MOXHbIEe
OCTpble CUMMTOMbI UK
OTAANEHHbIE NCXOAbI;
akTnyeckas
VHAMBUaYyanbHasa [03a
XuTenen Hems3BecTHa

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlLWMiA
pe3ynbrat

dust changes tracked all
passing trains and urban
sources; most rail-
related dust was
resuspension rather than
direct wagon loss

[aXe Ha yJyacTkax 6e3
nepecbixaHus diversity
6bl1a HU3KO; MO3TOMY
3KONIOTUYeCKUi
endpoint Henb3s
cBecTu K runoff alone

CUMMTOMbI OBbIYHO
npoxognnm 6es
NeYeHuns v npu
MUHUMATbHOM
nevyeHuu; 215 of 584
candidate ED records
were excluded after
review

acdekThl B psge
Mofesnie BO3HMKanu
npu HamHoro 6onee
BbICOKMX [103aX; 3TO He
[lOKa3bIBaeT 4YTO BCE
CO0bLLEHNS XUTenen
6bINN OWMBOYHBI

40



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-028

CLM-029

CLM-@30

Source ID

CIC-CA-N-001

CIC-US-N-001

CIC-US-BEN-003

YTBepxpeHve

B yronbHbix otBanax Elk Valley
XVIMUYECKUIA U U3OTOMHbIN aHann3
CBsI3a/1 HUTPAT B B3OPBaHHOMN NOPoAe 1
BOJle pEeHaXa C OCTaTKaMu B3pPbIBYATbIX
BELLeCTB; A1 UCCNeloBaHHOro oTBasa
oLeHEHHas noneBas 3 PeKTUBHOCTb
BbIMbIBaHMs cocTaBnsana 80-90%, a
BbIHOC MOT MPOAO/MKATHCS
LecATUNETUSMMU.

B Bogoc6opax mountaintop-removal
mining rofloBO 3KCMOPT HUTpaTa
coctaBnsan 3.68-26.4 kg N/ha/year n 6bin
Ha OfiH—/}Ba NOPS/Ka BblLLe COCEAHEro
necHoro reference; nocne npekpallieHuns
[06bI4Y OH CHUXANCS, HO OCTaBasCs
Bblle reference CNycTs fecaTUNETUS.

B nabopatopHbIx batch 1 column
experiments MCHM 6bicTpo yganancs n3
BOfbI INaBHbIM 06pPa30M 3a CHET
copbLUM Ha yr7e U XBOCTax U NioxXo
AecopbupoBascs; aBTOPbl COYIN €ro
BbIXOf, 3@ Mpefenbl yrineoboratutenbHom
habprkn ManoBeposTHbIM NPy
HopMasibHOW paboTe.

Cratyc/
LenoyvKa

FACT;
C1-C3

FACT;
C2-C3

NEGATIVE
EVIDENCE

; C1-C2

NCcTOYHUMK M NyTb

aMMUAYHO-HUTPATHbIE
B3pblBYaTble BELLeCcTBa Npu
OTKpbITON fo6bIYe yrns —
ocTtaTku B blasted waste rock
— UHGUNBTpaLus Yepes
oTBasbl Ao 180 m — rock-
drain water — KOHLeHTpauus
1 130TOMHas NOANUCH
HWTpaTa B Mopoje 1 Bofe

OTKpbITas yrnepobbiya ¢
B3pbiBamu valley fills n
peKynbTuBaLmen —
nogsemHble NnyTu Yepes valley
fills — baseflow — headwater
streams — KOHLeHTpaLus n
rof,0BOM NOTOK HUTpaTa

MCHM kak peareHT
¢noTaumoHHoro oboralyeHms
MENKOro yrns — process water
<> coal and tailings;
volatilization sorption leaching
desorption — ygepxaHuve un
noTeHLmanbHas
mMobunbHoctb MCHM

YcnoBus / eguHULbI / CPOK

pre-blast versus post-blast rock;
dumps constructed 1982-2012;
field versus laboratory
leaching; field-scale leaching
efficiency 80-90%; flushing
time in most cases several
decades

six large watersheds; four
repeatedly sampled small
mined watersheds; nearby
forest reference; 3.68-26.4 kg
Nha—1yr—1; WY2016 flux 7—
50 times reference; repeat
records 200020102015 2016

coal and tailings; batch and
column systems; short-time
sorption versus leaching;
sorption was most significant at
<1 h; qualitative conclusion of
low transport under normal
operation

KpuTunyeckoe orpaHmyeHme

uccnepoBaHmne
NPOCNEXNBAET UCTOYHUK U
TPaHCMOPT HO He N3MepsieT
[03Y YeNloBEKa UK
3Konornyecknii ekt
HVKE N0 TEYEHUI0; CKOPOCTb
BbIMbIBaHWS 3aBUCUT OT
YCTpOIiCTBa OTBana u
rMaponorum

N30TOMHbIE OTHOLLEHUS He
COBMa/iM OAHO3HAYHO C
NpeanoXeHHbIMM
endmembers B3pbIBYATKM UK
ypobpeHuii; paboTta He
yCTaHaBnmBaet
VHAVBNAYaNbHYIO MUTBEBYIO
L,03Y UIN KNVMHUYECKUIA

apekT

370 nabopaTtopHas Mogesb a
He ceTb nonesbix discharge
measurements; OHa He
OXBaTbIBAEeT aBapuinHoe
XpaHeHue yTeykn 06xoaHble
NMOTOKM 1 BCE TUMbI
XBOCTOXPaHMUINLL

OTpuLaTeNnbHbIN NN
orpaHMuYMBaKOLWMIA
pe3ynbrat

limited to no
denitrification was
detected within the
studied dump; aTo
ycunusaet
TPaHCMNOPTHYO
LiernoYyKy HO He
npeBpaLiaeT e€ B
LienoyKy
YCTaHOBNEHHOro
Bpepa

explosive residue
plausibly explains much
active-mining export but
fertilizer rock-derived N
valley-fill hydrology
and altered cycling may
explain persistence; HU
OfJUH N3Y4Y€eHHbIN
mined site He BepHyncs
k reference

pesynbTat
NpoTUBOPEYUT
060611eHNI0 YTO
npumeHeHne MCHM
camo no cebe o3HavaeT
ero 06bIYHbIN BbIXOA, B
surface or groundwater;
aBapws Elk River 6bina
OTAE/NbHbIM storage
failure
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-831

CLM-032

CLM-833

CLM-834

Source ID

CIC-CN-BEN-001

CIC-IN-ASH-001

CIC-IN-ASH-002

CIC-ZA-ASH-001

YTBepxpeHve

B nabopatopHoi hiotayum yras

Wulantuga 4acTb MUHepanos u

3N1€MEHTOB Nepexoaunsa B process water;

ANA OTAEeNbHbIX 3/1IEMEHTOB

paccumTaHHble release rates 6b111
BbICOKMMMW, HO ONbIT He Mpocnexusan
cbpoc 3Toi BoAbl 3a npegensl habpuku.

B ce30HHbIX Npobax groundwater 3
wectw villages Bokpyr unlined ash pond
Parichha namepsinucs Pb 0.170-0.581
ppm Ni 0.024-0.087 ppm Fe 0.186-11.98
ppm Cr 0.036-0.061 ppm v Mn 0.013—

0.178 ppm; aBTOpPbI COO6LLMN

npesbiweHns WHO guideline values.

M3oTonHoe nccnegosaHue Koradi n
Khaperkheda noka3ano 4to Bbicokas

salinity 3arpsi3HEHHbIX wells

npovcxoauna rnasHbiM 06pasom u3
untreated domestic and brick-kiln
wastewater; npsimoe BiusiHue ash ponds
Ha groundwater OKa3asoCb HU3KUM.

Bokpyr Matimba ash dump nonesas MSc-
pabota BbisiBUa saline groundwater

plume ¢ NaCl/CaCl2 facies n

npesbiweHnaMu guideline values gns

TDS EC sulfate chloride sodium

magnesium manganese and iron; TONbKO
12.5% sampled boreholes nony4unnu

excellent domestic-water rating.

Cratyc/
LenoyvKa

FACT;
C1-C2

FACT;
C1-C3

NEGATIVE
EVIDENCE

; C2-C3

FACT;
C1-C3

NCTOYHUK M NyTb

notayus mine-specific Ge-
rich low-rank coal —
n3menbyeHue u argillation —
coal-preparation process water
— pacnpepeneHue trace
elements mexxay cleaned coal
tailings 1 Bogol

wet disposal of coal fly ash at
Parichha thermal power plant
— unlined ash pond —
suspected leaching — nearby
village groundwater —
groundwater chemistry and
drinking-water guideline
comparison

ash ponds psigom ¢ mixed land
use — pond drainage streams
brick-kiln wastewater domestic
wastewater and aquifer
recharge — source attribution
of groundwater salinity and
sulfate

dry disposal of coal fly ash at
Matimba power station — ash
and seepage — groundwater
plume near disposal facility —
groundwater chemistry and
suitability indices

YcnoBus / eguHULbI / CPOK

feed coal versus cleaned coal
tailing and release-experiment
water; examples: Mn 85.68%;
Ni 67.54%; Co 61.20%; Zn
59.98%; values are release-test
percentages not environmental
concentrations

six villages; winter pre-
monsoon and monsoon 2015;
coal and fly-ash samples; Pb
0.170-0.581 ppm; Ni 0.024—
0.087; Fe 0.186-11.98; Cr
0.036-0.061; Mn 0.013-0.178

oxygen hydrogen strontium
uranium and radium isotopes
plus Sr/Ca ratios; three ash
ponds; six groundwater sites;
three surface-water sites in the
Kanhan—Kolar area

CFA seepage and borehole
spatial sampling; SANS WHO
and South African guidelines;
about two-thirds Na-K-CI-SO4
facies; one-third Ca-Mg-Cl-
SO4; 12.5% excellent
boreholes; about 50% require
pretreatment

KpuTunyeckoe orpaHmyeHme

bench-scale release percentage
He paBeH KOHLleHTpaLum B
peanbHom effluent n He
yumnTbIBaeT recycle treatment
settling dilution nnwu discharge;
peuenTop 1 3ddeKT He
N3MepeHbI

6e3 hydrologic or isotopic
tracer HeMlb3s NpuUNUcaThb
Ka)kg0e npeBbllleHne
VCK/IOYUTENBHO 30/1€;
dakTnyeckoe notpebneHune
BOAbI I BHYTPEHHIOK 403y
XUTenen He nsmepsanu

pe3ynbTaT OTHOCUTCS K fiBYM
KOHKPETHbIM
3/71eKTPOCTAHLMSM U
onpepenéHHom
rMAPOreosIornm; OH He
NCKNtoYaeT nHow ash-derived
contaminant unu leakage Ha
Lpyrux obbekTax

NCTOYHMK — MSc thesis n
TeKyLLas 3anvcb onvpaercs
Ha repository abstract;
individual ingestion ecological
endpoint and health effect not
measured; full numerical tables
need independent audit

OTpuLaTeNnbHbIN AN
orpaHMuYMBaKOLWMIA
pe3ynbrat

F As and Hg were
difficult to remove from
coal while other
elements partitioned
differently; noatomy
He/Nb3s1 ONMCbIBaTb BCe
noTeHLManbHO
TOKCUYHbIE 3/1EMEHTbI
OfiHUM
KoaduULmeHTOM

camo cocefcTBo ¢ ash
pond siBnsieTcs
NPOCTPaHCTBEHHbIM
OCHOBaHMWEM a He
NosHOW source
attribution; HyXHbl
upstream/background
wells u tracers

87Sr/86Sr with Sr/Ca
identified brick-kiln
wastewater as dominant
sulfate source; uranium
isotopes confirmed low
ash-pond influence

majority of boreholes
were nevertheless
classified suitable for
irrigation by several
indices; domestic and
agricultural suitability
are not interchangeable
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-835

CLM-836

CLM-837

CLM-838

Source ID

CIC-CN-COMB-001

CIC-CN-COMB-002

CIC-CN-ASH-001

CIC-IN-COMB-001

YTBepxpeHve

B aByx pulverized-coal power plants
Huainan ogHOBpeMeHHO oTobpaHHble
feed coal bottom ash fly ash n FGD
products Nokasanu pasnunyHyio
netyyectb As Hg Sb n Se: Hg 6bin
Haunbonee neTyunm a Sb HaumeHee
NeTyunm.

Ha nccnepoBaHHom 320 MW 610ke 72.3—
98.0% pBeHapLaTu trace elements
npuxoannock Ha fly ash n 1.90-27.6% Ha
bottom ash; SCR+ESP+WFGD ygansnu
99.79-99.99% 3snemeHTOB U3 flue-gas
pathway, a stack concentrations
coctasnanm 0.01-12.88 ug/m>.

B 34 fly-ash samples u3 15 Guizhou power
plants total Hg coctaBnsn 30-870 ng/g Ho
B tested leaching conditions
BbicBO6OXAan0ck 0.000-0.110%;
measured leachate Hg octaBancs Huxe
6.5 ng/L.

B samples feed coal fly ash n bottom ash
NATM UHAWNCKMX power plants Bce 13
nccnefoBaHHbIX 31EMEHTOB Bbln
cunbHee oboralyeHsl B fly ash yem B
bottom ash; As Hg Pb n Cd B fly ash
coctasnanu 0.19-0.350.51-2.13 7.6-35.3
1 0.6-0.93 png/g COOTBETCTBEHHO.

Cratyc/
LenoyYKa

FACT;
C1-C2

FACT;
C1-C3

NEGATIVE
EVIDENCE

;CI1-C2

FACT;
Cl-C2

NCcTOYHUK M NyTb

OKuUraHve bituminous coal 1
paboTa pollution-control
systems — feed coal —
combustion — bottom ash fly
ash FGD products and residual
flue-gas pathway — material
partitioning of As Hg Sb and Se

coal combustion with SCR ESP
and WFGD — coal — boiler
partitioning — bottom ash and
ESP fly ash —» WFGD — stack
— mass fractions removal
efficiency and stack
concentration

Hg captured in coal fly ash —
precipitation or water contact
— potential aqueous leaching
— Hg binding forms release
fraction and extract
concentration

coal combustion at five thermal
power plants — feed coal —
volatility and condensation —
fly ash versus bottom ash —
trace-element concentration
and enrichment in combustion
residues

YcnoBus / eguHULbI / CPOK

two Huainan power plants with
simultaneous input and output
sampling; plant-specific
material balances; relative
volatility rather than receptor
concentration

simultaneous EPA Method 29
sampling across one 320 MW
unit; fly ash 72.3-98.0%;
bottom ash 1.90-27.6%;
combined stack plus WFGD
0.11-0.66%; stack 0.01-12.88
pg/m?

15 plants; sequential extraction
and USEPA Method 1316
across pH and solid-liquid
ratios; strong-complexed
fraction 64-91%; release
fraction 0.000-0.110%; extract
<6.5ng/L

five plants; parallel coal fly-ash
and bottom-ash sampling; fly
ash: As 0.19-0.35 pg/g; Hg
0.51-2.13; Pb 7.6-35.3; Cd
0.6-0.93

KpuTunyeckoe orpaHmyeHme

partitioning He paBHO BbIMYCKY
3a npegenbl CTaHumu;
abstract-level faHHble He gatoT
individual stack fractions no
KaXIOMY 3/IEMEHTY 1 He
N3MepSIoT BHELIHIO
3KCMO3MLMI0

OfMH 6N1OK He 3apaéT
YyHUBEpCasbHble emission
factors; stack concentration g0
atmospheric dispersion He
SBNSETCS O30V HaceneHus;
captured material ocTaércsi B
ash and FGD waste streams

nabopaTopHoe
BbllenaymeaHne Hg He
OMWCbIBAET AAPYrMe INEMEHTbI
field hydrology erosion
particulate transport or unusual
geochemistry; cpaBHeHMe
extract with drinking standards
is not a drinking-water
exposure assessment

KOHL,EHTpaL s B cObpaHHOM
30/1€ He NMoKas3blBaeT stack
release leaching resuspension
intake or biological effect;
plant practices and coal
geology varied

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlOLMIA
pe3ynbrat

pasHble 3N1EMEHTbI
Henb3s 06beanHNATb B
ofHy hopmyny:
volatility and capture
pathways differ for Hg
As Se and Sb

BbICOKas air-pollution-
control efficiency
O3HayaeT nepeHoc
OCHOBHOW Macchbl U3
rasa B TBEpfble U
xupakue residues a He
NCYEe3HOBEHME
3/1eMEHTOB

npw tested natural-
condition scenarios Hg
leaching was negligible
even though total Hg in
ash varied nearly
twenty-fold;
copiep)xaHvie B 30/1e He
paBHO MOBUNLHOM
fone

MaKcuMasbHoe
enrichment 6b110 gns
Mn; noBegeHue
3/1EMEHTOB
pasnuyanoch ¢
volatility noatomy fly
ash Henb3a onucbIBaTb
OfHUM
YHMBEepCabHbIM toxic
profile
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-839

CLM-040

CLM-041

CLM-042

Source ID

CIC-MN-ROAD-001

CIC-MN-DUST-002

CIC-RU-WAT-001

CIC-RU-WAT-002

YTBepxpeHve

MHTepBbto focus groups v participant

observation B South Gobi
[OOKYMEHTMPOBAW YCTONYMBbIE

coobuieHus herders o nbinu ot unpaved
mining and coal-haul roads Ha nacT6uwax
M XXUBOTHBIX, HO MCCNefjoBaHNe He

N3MEPSAO KOHLEHTPALMIO UK
XVIMUYECKUIA COCTaB 3TOM MblIN.

InSAR time-series analysis BbISIBUN

yyacTkm aeolian erosion u

noTeHumanbHbIl transport footprint y
surface coal mines Mongolian Gobi, Ho He
n3mepsan airborne PM concentration nnm

CoCTaB YacTuu y I'IIO[J.eI\/II N CKOTa.

Bopga 13 ckBaXkuHbI BCKprBaIOU.leI\/II
3aTonN1IeHHble TOPU3OHTbI BaKprTOIz
WaxTbl «CeBepHaﬂ» 6onee necatun ner

COXpaHsana BOCCTaHOBUTE/IbHbIE

ycnosus cogepxana fo 6 mg/L H2S n

npw pasrpyske obecnedvsana

nN3MepeHHyto cynbdaTpegykumio go 178

g reduced sulfur/year.

Ha psapge named receiving rivers Ky3bacca
BO/Aa Y)Ke Bbllwe mine-water discharge He

COOTBETCTBOBA/la HOpMaTnBaM:

Hanpumep Mn gocturan 21 MK B
Muwmnxe y «CymxeHckon» 1 56 NAK B
BonbLon KambIlWHOM y «SITyHOBCKOWY, a

Aba 6bina CUnbHO 3arpsisHeHa

HE3aBUCKMO OT Ka4ecTBa C6paCbIBaeMbIX

BOf,

Cratyc/
LenoyYKa

FACT; CO

FACT;
C2-C3

FACT;
C1-C3

NEGATIVE
EVIDENCE

; C2-C3

NCTOYHUK M NyTb

truck traffic on unpaved roads
serving Oyu Tolgoi and the
Tavan Tolgoi coal corridor —
road disturbance — visible and
deposited dust reported on
pasture and livestock —
reported livelihood animal-
health and place impacts

disturbed surfaces and
stockpiles at surface coal mines
— wind erosion — modeled or
inferred downwind transport
footprint — surface change and
potential dust-source footprint

wet closure and flooding of
Severnaya coal mine in
Kemerovo — flooded mine
aquifer — monitoring borehole
discharge — stream toward the
Tom River — mine-water
redox sulfur chemistry and
microbial process rate

closed-mine water discharge
into already impacted rivers —
mine pumping or outflow —
receiving river with
contaminated upstream
baseline — hydrochemical
monitoring above and around
discharge points

YcnoBus / eguHULbI / CPOK

84 semi-structured interviews
in 2011-2013; 30 follow-up
interviews in 2015; multiple
soums and Ulaanbaatar
stakeholders; qualitative
fieldwork over 2010-2012 plus
one month in 2015

mine surfaces and surrounding
Gobi landscape across satellite
time series; remote-sensing
temporal series; no gravimetric
or filter-chemistry exposure
sampling

more than ten years of
observations; in-situ
radiotracer sulfate-reduction
measurement; temperature 10—
13°C; Eh—112to —174 mV;,
H2Supto 6 mg/L;upto 178 g
reduced S/year at borehole
discharge

upstream/background sections
and named mines/rivers;
examples upstream: Mishikha
Feto 5.8 and Mn to 21 MPC;
Bolshaya Kamyshnaya Fe to
2.9 and Mn to 56 MPC; Aba
suspended solids to 32.3 and
Mnto 15 MPC

KpuTunyeckoe orpaHmyeHme

COOBLUEHHBIV OMbIT peaneH
Kak social evidence HO He
ycTtaHaenvsaeT PM mass
silica metal content inhaled
dose or clinical causation;
copper and coal traffic partly
coexist

InSAR detects changing surface
properties not chemical
identity; transport modelling
does not prove that a receptor
inhaled coal-derived particles

OfiHa CKBa)KMHa OfIHOMN
3aTOM/IEHHON LWaXTbl;
downstream concentration
dilution ecological receptor and
human exposure He
N3MepeHbl; 0TaeNbHas npoba
2017 HuKe No pyybto bbina
cMellaHa c drainage xunoro
ceKTopa

NAK-MHOXUTENN He
3aMeHsI0T raw concentrations
flow and load; nctoyHuk
upstream contamination He
pa3penéH; ctaTtbs He AaéT
VMHAVBUAYaNbHYIO f03Y UK
ecological endpoint

OTpuLaTeNnbHbIN AN
orpaHMuYMBaKlLWMiA
pe3ynbrat

official and company
actors disputed
responsibility and
infrastructure
obligations; perception
data cannot allocate dust
among coal haulage
other mining natural
dust storms and local
roads

natural desert dust road
traffic and other
disturbed surfaces
remain alternative
contributors until
chemical tracers and
near-road monitors are
added

known sulfate-reducer
phylotypes He
LOMUHUpOBaNu
HecMOTps Ha measured
sulfate reduction;
microbial community
and chemical flux
cannot be inferred from
taxonomy alone

CUJIbHO 3arpsI3HEHHbIN
upstream baseline
03HayYaeT yTo
downstream exceedance
Henb3s
aBTOMaATUYECKM
npunucatb
JINKBUAVPOBaHHOM
waxte 6e3 paired loads
and flow correction

44



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-043

CLM-044

CLM-045

CLM-046

Source ID

CIC-ID-WAT-001

CIC-ID-WAT-001

CIC-ID-WAT-002

CIC-ID-TRN-001

YTBepxpeHve

B ntone 2016 roga Boga yeTbIpéx pit lakes
Tanjung Enim nmena pH 2.6-5.9 u sulfate
868-2010 mg/L; aBTOPbI TakkKe
ob6Hapyunu nosbiweHHble Fe n Mn,
MeCTaMu BblLle UHO0HE3NNCKMX
discharge limits.

OyuncTka mine water B Tanjung Enim
paboTana HeofMHakoBo: B Air Laya
cuctema B 2015 rogy cHu3suna Mn c 24.5
00 0.1 mg/L n Al n Fe Hnxe detection
limit, Toraa kak B MTBU B dry season Fe
cHm3unock € 2.5 o 0.2 mg/L, Ho Mn
TONbKO € 6.6 Ao 5.8 mg/L v BbINycK He
COOTBETCTBOBaN HOPMaTMBY.

Ha 15.4-km y4acTke pekn Lati
MakcmManbHble Mn Cr 1 Ni B ocagke
6b11my SPL 10 — noToka
NPUHMMALOLLErO BbIMYCK active mine-
water treatment system; cpefHue
3HayeHus no 15 ctaHuMAM cocTaBnsAn
Fe 33,856, Mn 1,615, Cr 162.8, Ni 56.6 n
Pb 17.11 mg/kg.

B npepgenax npumepHo 4 km Bokpyr ship-
to-ship coal-transfer area Muara Berau
yronbHble 0610MKM 06HaPYKMBaNUCh BO
Bcex 10 sampling stations go 25 cm B
ocagke; 06béM spill material 3Ha4rmo
KOppenMpoBan € YacTbio metal
concentrations B sediment, a BAF y
nccnefoBaHHbIX MeTanioB COCTaBAS
11.54-426.20.

Cratyc/
LenoyYKa

FACT;
C1-C2

FACT;
C2-C3

FACT;
C1-C3

FACT;
Cl1-C4

NCTOYHUK M Ny Tb

oxidation of potential-acid-
forming interburden in named
open pits — pit walls and waste
rock — pit-lake mine water —
mine-water acidity major ions
and dissolved metals

passive treatment of pit and
stockpile drainage — mine
water — sequential ponds
wetlands and liming —
treatment outlet — element-
specific treatment performance

treated drainage from multiple
open-pit coal-mine catchments
— mine and treatment outlet —
river flow — sediment
deposition — metal
concentration and spatial
accumulation in river sediment

coal loss during barge-to-
mother-vessel transfer — coal
spill — marine sediment and
water — fish and plankton —
coal-debris distribution and
metal bioaccumulation

YcnoBusa / eguHULbI / CPOK

Air Laya MTBU Banko Barat
pit 1 and Banko Barat pit 3; dry-
season comparison with wet-
season follow-up; pH 2.6-5.9;
sulfate 8682010 mg/L in July
2016

paired inlet and outlet
measurements at Air Laya and
MTBU systems; Air Laya Mn
24.5—0.1 mg/L in 2015;
MTBU Fe 2.5—0.2 and Mn
6.6—5.8 mg/L in dry season

15 composite sediment stations
aligned with 10 mine-water
treatment outlets; means
mg/kg: Fe 33,856; Mn 1,615;
Cr162.8;Ni56.6; Pb 17.11

10 marine sampling stations
around one transfer area; fish
caught by mini trawl; coal
debris to 25 cm; BAF 11.54—
426.20; BSAF 0.02-5.04

KpuTnyeckoe orpaHmyeHme

3To chemistry BHYyTpu mine-
water system, a He
KOHLIeHTpaLus nocne
pasbaBneHus B receiving
river; pasHble pits oTAnYanncb
1 pasnnyne Henb3s CBECTU
TONBKO K coal seam

pasHble rogbl water sources
and treatment trains Henb3s
cpaBHMBaTb Kak controlled
trial; HeT downstream receptor
measurement

OAWH spatial survey He
n3mepset temporal flux
bioavailability or biological
effect; several outlets inactive
areas and geological
background contribute; highest
station association is not a
complete causal apportionment

HeT goKa3aHHoro adverse-
effect endpoint nay human
intake; 6€3 NosHOW TabaunLbl
HeNb3s NPOBEPUTL KaXAbIl
threshold species and metal;
correlation with spill volume
does not exclude other regional
metal sources

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlLWMiA
pe3ynbrat

wet-season dilution was
limited and spatial
variation was linked by
authors to
heterogeneous acid-
forming interburden
rather than a single
uniform coal property

ynaneHue Fe He
03Hayvasno yganeHus
Mn; B 2016 Air Laya
feed 6b1n1 MeHee
contaminated because it
came only from coal-
stockpile drainage

authors found no
progressive decline in
overall sediment quality
despite moderate Fe/Ni
and high Mn/Cr
contamination-factor
classifications

fish-muscle metals
followed
Fe>Mn>Zn>Cu>Pb>Cd
>As>Hg while plankton
ordering differed;
organism compartment
and element cannot be
generalized as one
exposure



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-047

CLM-048

CLM-849

CLM-850

Source ID

CIC-US-FIRE-002

CIC-CA-N-003

CIC-CA-N-004

CIC-AU-FIRE-001

YTBepxpeHve

K 1980 rogy depepanbHoe

nccnepoBaHue paccmatpuBano Centralia

KaK I'IO[J.3eMHbIl7I noxxap

HernocpeacTBEHHO NOJ, HAaCENEHHBIM
borough: Bureau of Mines yctaHoBuno CO
detectors B 10 gomMax 61vKalLWNX K 30He
noxapa, a Pennsylvania inspectors
NPOBOANIN eXeHefAeNbHble MPOBEPKM

gas seepage.

B Elk River flow-normalized concentration
nitrate Bbipocna Ha 784%, a load Ha 697%
3a 1979-2022 rogpl; B paired Kootenay
watershed 6e3 yrnego6bium nitrate
CHM3MNCA Ha 8.5%, 4To CBsI3bIBaET
KPYMHbIN ONTOBPEMEHHbI POCT
TpaHCMopTa C paclUMpPeHNEM YTrOMbHbIX

pabor.

B site-water toxicity tests ans Fording

River okono 10% effect levels

coctaBnsanum 16 mg/L NO3-N gns 39-day
rainbow-trout development, 11 mg/L gns
8-day Ceriodaphnia reproduction n 19
mg/L pns 14-day Hyalella biomass;
hardness-dependent Level 1 benchmark
A1 Hambonee YyBCTBUTENBHOIO receptor
MeHsiNcs npuMepHo ot 8 go 16 mg/L.

Bo Bpemsi 45-gHeBHOro noxapa Ha
OTKPbITOM 6YpOYyronbHOM pa3spese
Hazelwood B Morwell South npumepHo B
500 M OT pa3pe3a MaKcMmasnbHas

CyTOYHas KoHueHTpauus PM2.5

pocturna 731 pg/m3, a MakcumanbHas
BOCbMMYacoBas KoHUeHTpauns CO — 33

ppm; PM2.5, CO, benzene n
benzo[a]pyrene npeBbiwann
NpVIMEeHVIMble CTaHAAPTbI UK
OPUEHTUPbI.

Cratyc/
LenoyYKa

FACT;
C0-C2

FACT;
C2-C3

FACT;
C3-C5

FACT;
C1-C3

NCcTOYHUMK M NyTb

anthracite fire propagating
through abandoned workings
beneath Centralia —
subsurface fire — fractures
workings and possible building
pathways — residential
surveillance — recognized CO
intrusion and subsidence
hazard to occupied properties

explosive residues and mine-
waste drainage from expanding
open-pit coal operations — Elk
River — transboundary
Koocanusa Reservoir — flow-
normalized nitrate-plus-nitrite
concentration and load

mine-related nitrate in hard
Fording River water —
aqueous exposure in controlled
tests using augmented site
water — development
reproduction and biomass
endpoints

open-cut brown-coal mine fire
— fire plume — community
ambient air — ambient
concentration near the mine

YcnoBus / eguHULbI / CPOK

ten homes with detectors plus
weekly inspections;
engineering study of fire-
control options; status
documented in the August 1980
case study published as RI
8799 in 1983

paired Elk and Kootenay
watersheds; multi-decade trend
models; NO3 concentration
+784% and load +697% in Elk
River 1979-2022; Kootenay
concentration —8.5%

species-specific controlled tests
with hardness adjustment;
Level 1: trout 16; Ceriodaphnia
11; Hyalella 19 mg/L NO3-N at
representative hardness;
seasonal benchmark about 8—
16 mg/L

air-quality standards and
guidelines; monitoring sites at
different distances; 45 days;
PM2.5 max daily 731 pg/m3;
CO max 8-hour 33 ppm;
Morwell South about 500 m

KpuTunyeckoe orpaHmyeHme

ycTaHoBKa detectors
roKa3biBaeT 060CHOBaHHYIO
HeobxoaMMoCTb HabnaeHns
HO He l0Ka3biBaeT
NpeBbIWEHNE UMK
OTpaBNEHNE B KAXKAOM AOME;
AOCTYMHbIN bibliographic and
excerpt layer does not provide a
population dose distribution

study reports nitrate with
selenium and sulfate and does
not allocate nitrate among
individual mines or prove a
nitrate-specific receptor effect;
trend percentage is not an
individual exposure

controlled-test effect
concentrations are comparators
not observations of field injury;
plan and tests were produced
within a mine-management
process and need independent
field confirmation

YacTb MOHMTOpUHIra PM2.5 n
CO Havanacb NpyMepHO
Yyepes YeTbipe AHSA nocne
BO3ropaHus, a LieieBoin
oT6op air toxics — AULWb Ha
17-1 neHb, nocne Hanbonee
VNHTEHCUBHOTO Nepuopaa;
TOYKa MOHUTOPWHTa He
paBHa MHAWBWAYaNbHON f03e

OTpuLaTeNnbHbIN NN
orpaHuuYMBaKlLWMiA
pe3ynbrat

npeasioXeHHbIN cutoff
trench 6b11 OCTaBNeH B
TOM YKC/Ie NOTOMY 4TO
TpeboBan pa3pylueHus
YaCTHbIX [LOMOB;
TexHuyecku preferred
control options 661
poporumm and highly
disruptive

sulfate and selenium
also rose strongly in Elk
River while reference-
watershed patterns
differed; co-occurrence
prevents assigning any
field biological change
to nitrate alone

hardness reduced nitrate
toxicity and newer site
testing reportedly
changed some
predicted-effect
relationships; a single
universal nitrate
threshold would be
misleading

BpeMeHHas n
NPOCTPaHCTBEHHas!
HEOAHOPOAHOCTb
plume o3HavaeT, 4TO
3TN MaKCUMyMbI
HeNb3s NepeHOCUTb Ha
Ka)[0oro XuTtens unu
Ha BeCb 45-AHEBHbIN
nepuog,
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-851

CLM-052

CLM-853

CLM-054

Source ID

CIC-AU-FIRE-002

CIC-AU-FIRE-003

CIC-AU-FIRE-005

CIC-IN-AIR-001

YTBepxpeHve

B nccnepgoBaHumn b6epeMeHHOCTEl BO
Bpems noxapa Hazelwood yBennyexune
CMOJENNPOBAHHOW MHAUBKAYANBHOM
3Kcno3nuum PM2.5 Ha MeXXKBapTUbHBbIV
pa3max 6bls10 CBA3aHO C MOBbIWEHVEM
pucka gestational diabetes npumepHo o
RR 1.06-1.07 pns cpepHeii n o RR 1.15—
1.16 ong NMKOBOW 3KCMO3MLNN;
Hanbonee BblpaXKeHHas CBSA3b
Habntoganack BO BTOPOM TpUMeCTpe.

B 1o ke Hazelwood pregnancy cohort He
6b1710 BbISIBNIEHO CBSA3U
CMOJEeNMpoBaHHOW 3Kcnosnumm PM2.5
oT noxkapa c preterm birth, term low birth
weight, small-for-gestational-age nnu
large-for-gestational-age.

Yepes fieBATb IET MOC/e Noxapa
Hazelwood y o6cnegoBaHHoM B3pocsioit
noaBbI6oOpKM akcnosnumus PM2.5 He
6bina cBs3aHa c chest tightness, dyspnea
unu chronic cough; cBsi3b c wheeze
coXpaHsnacb, 0CO6eHHO y Ntofel ¢
asthma pgo noxapa.

B cpaBHeHuM yyacTkoB Jharia
noKasaTenn Ka4yecTBa BO3yxa B
parioHax, 3aTPOHYTbIX YrobHbIMU
noxapamw, 66111 NnpumMepHo B 1.5 pasa
Xy)Xe, YeM B mining areas 6e3 noxapa;
multivariate analysis onpegenunn noxap
KaK KpYMHbIN BKNaf, B 3arpsisHEHMeE.

Cratyc/
LenoyYKa

FACT;
C3-C5

FACT;
C3-C5

FACT;
C3-C5

FACT;
C1-C3

NCTOYHUK M Ny Tb

Hazelwood mine-fire smoke —
modelled time-location PM2.5
exposure during pregnancy —
gestational diabetes;
hypertensive disorders;
abnormal placentation

Hazelwood mine-fire smoke —
modelled maternal PM2.5
exposure — birth outcomes

Hazelwood mine-fire smoke —
modelled individual PM2.5
exposure from time-location
histories — long-term self-
reported respiratory symptoms

coal-seam fires within an active
mining region — fire emissions
plus mining and traffic sources
— community ambient air —
ambient air-quality index and
measured pollutants

YcnoBusa / eguHULbI / CPOK

exposed and comparison
communities with adjustment
for measured covariates; RR
per IQR of average or peak
pregnancy PM2.5; trimester-
specific analysis

exposed and comparison
communities; multiple birth
outcomes; adjusted RR:
preterm average exposure 1.00
(0.97-1.04) and peak exposure
per 10 pg/m3 0.99 (0.97-1.02);
term low birth weight about
0.99 for both metrics

exposed and comparison
participants; stratification by
pre-fire asthma; baseline 4056
adults; weighted nine-year
follow-up sample 519,
including 346 exposed

fire-affected versus non-fire
mining areas; study-period site
comparison; AQI ratio
approximately 1.5

KpuTnyeckoe orpaHmyeHme

3Kcno3muus boina
CMOJEeNMpoBaHa, a He
M3MepeHa nNepcoHasnbHbIM
npubopowm;
HabnoaaTenbHbIN AN3alH He
ncknoyaet residual
confounding 1 He foka3sbiBaeT
MeXaHW3M

HyNeBOW pe3ynbTaT ans
BbIGPAHHbIX MICXOM0B 1
[laHHOW MOJENN SKCNO3ULUN
He foKa3blBaeT OTCYTCTBUS
noboro prenatal effect;
confidence intervals n
BO3MOXXHas exposure
misclassification coxpaHstoTcs

LEeBATUNETHSIA NofBbI6OpKa
6bls1a CYLLLEeCTBEHHO MEHbLUE
ncxofHowm n oboralyeHa
yyacTHUKamm ¢ asthma;
cumnTomsl self-reported,
3KCMO3MLUS CMOLENNPOBaHA;
OTCYTCTBUE CBSI3U C
N3MEpPEHHBIMU CUMMTOMaMu
He OMUCbIBAET HEOLEHEHHbIEe
60n1€e3HK

CpaBHEHVE He n3onnpyeT
noxap ot active mining,
vehicles, resuspended road dust
1 meteorology; ambient index
He paBeH UHANBUAYaNbHON
[03€e U He yCTaHaBvBaeT
60n€e3Hb

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlLWMiA
pe3ynbrat

ans hypertensive
disorders of pregnancy
n abnormal placentation
accoumaums He bbina
BbISIB/IEHA;
MONOXMNTENbHBbI
pesynbTat He
nepeHocmTCs
aBTOMaTUYeCKM Ha Bce
OCNOXHEHMNS
6epeMeHHOCTU

pe3ynbrart
orpaHmymnBaeT
0606LeHne
NONOXUTENBHOIO
GDM-curHana:
pa3Hble ncxoppl
6epeMeHHOCTY ganv
pasHble pesynbTaThl

ans chronic phlegm un
nasal symptoms
YCTONYMBOW CBA3N
TaKXKe He BbISIBIEHO;
60bLUNHCTBO PaHHMWX
CUMMNTOMHbIX CBSsi3el
ocnabno, Ho wheeze He
ncyes Kak curHan

faxe non-fire mining
sites 6bin
3arpsi3HeHbl;
pesynbTaT nokasbliBaeT
rpagueHT BHYTpK
CMeLlaHHOM
NPOMBbILLIEHHOW
cpefibl, @ He YUCTbIN
fire-only experiment
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-855

CLM-856

CLM-057

CLM-858

Source ID

CIC-IN-AIR-002

CIC-CN-FIRE-HG-00R 30He nog3emMHoro noxapa Wuda

CIC-CN-FIRE-HG-@@Ha ropsuiem 6onee 50 net coal-gangue

CIC-CA-N-005

YTBEepXAaeHue Cratyc/

Heno4yka

3a nepuog May 2018-April 2019 cpegHas ~ FACT;

KOHLUeHTpauusa PM2.5 B npombiwneHHom — C2-C4
yronbHoM nosice Jharia coctaBuna 170 =

45 ug/m3; B cBsizaHHOM ¢ PM2.5

pakumm anemMeHTbl pacnonaranvcs Fe >
Mn>Cu>Zn>Cr>Pb>Co>Ni>Cd>

As, a HanbonblUMe yPOBHM OTMEYANNCh

Ha fire-affected sites.

FACT;
gaseous mercury B boreholes coctaBnsna C1-C3
6.42+0.73-123.53 £ 34.66 ng/m3

(cpepHee okono 49 +44), a B near-surface

air Bokpyr boreholes —2.38 + 0.28-13.10

+0.97 ng/m3 (cpepHee 6.68 + 3.09) npun

background Hmxe 2 ng/m3;

KOHLIEHTPaLs NONOXUTENBHO

KoppenvpoBana c Temnepatypoui n CO.

FACT;
hill B Wuda npwu 2760 nsmepenusax Ha 46 Cl1-C2
vents CpefjHSIs KOHLLEHTPaLVs gaseous

mercury B BbIXOAALWMX ra3dax coctaBuia

5908 ng/m3 ¢ gruanasoHom 1022-31,750

ng/m3.

NEGATIVE
EVIDENCE

; C3-C5

B Fording River Operations LAEMP 2023
Habntofaemble OTKIOHEHNS CTPYKTYpPbI
benthic-invertebrate community He 66111
VNHTEPNPETMPOBAaHbI KaK Npexae BCero
BbI3BaHHbIE nitrate; aBTOPbI CONMN
NOTEHLMANbHbIA PUCK
HebnaronpuaTHoro nitrate effect HU3KUM
Npv NPOAOHKAIOLLEMCS CHUKEHNMN
KOHLIEHTpaLui BCeAcTBue treatment.

NCcTOYHUK M NyTb

coalfield fires mining transport
and resuspended road dust —
mixed-source PM2.5 —
ambient inhalation pathway —
ambient fine-particle
concentration and trace-
element composition; modelled
health risk

underground coal fire and
borehole gas release —
subsurface combustion —
boreholes — near-surface air
— source and near-source
gaseous mercury concentration

spontaneously burning coal-
gangue waste pile —
combustion vents — direct
source exhaust — gaseous
mercury at vents

mine-related nitrate and co-
occurring constituents — mine
drainage and treated effluent —
upper Fording River —
benthic-invertebrate
community structure and
chronic-toxicity context

YcnoBus / eguHULbI / CPOK

seasonal and spatial sites
including fire-affected
locations; mean PM2.5 170 +
45 pg/m3 over one year

borehole gas near-surface air
and background; ng/m3;
repeated field measurements at
Wauda fire zone

46 vents across a 100-m-high
hill with roughly 2000-m foot
perimeter; 2760 readings; mean
5908 ng/m3; range 1022—
31,750 ng/m3

reference/exposed
expectations; upstream-
downstream and pre/post-
treatment comparisons; 2023
field program with historical
comparison

KpuTunyeckoe orpaHmyeHme

PCA and correlations
YKa3blBalOT Ha CMeck fire,
active mining, vehicles v road
dust, a He Ha OHO3HauHyt0
gonto noxapa; HQ, HI n
excess cancer risk aBnstoTcs
PacYETHBIMN MOAENSIMU, He
N3MEPEHHON BHYTPEHHE
L1030V UK HabilogaemMon
601€e3HbI0

near-surface measurements
around boreholes He sBnstoTCA
population exposure
distribution; nccnegoBaHune He
n3mepsno absorbed dose unu
health endpoint; koppensiyus
He [OKa3bIBaeT, YTO mercury
OTpaXkaeT BeCb COCTaB
emissions

3TO KOHLEHTpauun
HernocpencTBEHHO B vent
exhaust, a He B residential
ambient air, He inhaled dose n
He health effect; mercury He
OMWCbIBAET NOMHbIV
XMMWUYECKMI COCTaB ra3oB

3TO OMepaTopPCKMiA monitoring
report; nitrate U3MeHseTcs
OfiHOBPEMEHHO C selenium
nickel cadmium sulphate flow
habitat and treatment;
¢opmyna not likely the
primary cause He fJoKa3blBaeT
oTCyTCTBUS nitrate effect n He
aBnsieTcs nitrate-only
experiment

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlOLMIA
pe3ynbrat

NpOCTPaHCTBEHHas
cBA3b ¢ fire-affected
sites ycunvBaeT source
hypothesis, Ho He
3aKpbiBaeT
WHAUBULYANBHYIO
exposure-response chain

background below 2
ng/m3 npegocTaBnser
JIOKaJIbHbIN
comparator, HoO He
npeBpaLLaeT near-
source difference B
[lOKa3aHHbIN
KIMHUYECKNI Bpeq,

0YeHb BbICOKas source
concentration He
onpegenser 6e3
dispersion and exposure
data KOHUeHTpauu y
HaceneHus unu
BENVNYMHY PUCKa

noneBoWi pesynbrat
orpaHuyunBaet
nepeHoc controlled-
toxicity benchmarks Ha
yTBEPXKAEHVME O
HabngaeMom
population effect B peke
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-859

CLM-060

CLM-061

CLM-862

Source ID

CIC-GLOBAL-BEN-0@RB o6cnegoBaHuu 6onee 180 US coal-

CIC-MN-BIO-001

CIC-RU-DUST-002

CIC-ID-WAT-003

YTBEepXAaeHue Cratyc/

Heno4yka

FACT;
preparation facilities c wet cleaning cBbiwe = C1-C2
60% 06EKTOB B Pa3HbIX yCNOBUSX

coobwmnu o closed water circuits;

XapaKTEPUCTUKN raw process water

CYLLECTBEHHO 3aBUCENN OT KOHKPETHOM

TeXHONornu oGoram,eva.

NEGATIVE
EVIDENCE

;C3-C4

Y 118 petenn 9—12 neT n3 Tpéx South Gobi
soums 6binv n3mepeHsl blood Cd Pb Hg,
hair Hg 1 urine total As; B Tsogttsetsii, rge
pa6oTatoT Tavan Tolgoi coal mines,
reomeTpuyeckoe cpegHee blood Pb
cocTaBnsano 4.78 pg/dL, Torpa kak 6onee
BbICOKOE 3HayeHue 7.42 pg/dL 6bino B
Bayandalai, yganéHHOM OT KpynHbIX
YrOJIbHbIX 06bEKTOB.

FACT;
C2-C3

B snow cover OKO0 OTKPbITOro pa3pesa
Kysbacca Ha cTafin BCKPbILWHbIX U
NMOAroTOBMTE/bHbIX PaboT Macca
dpakuuni coctaensina 204 + 18 pg/cm?2
ans PMO0.1 n 401 + 14 pg/cm2 gna PM10;
B PM10 BbisiBneHbI quartz talc u clay
minerals, a poct PAHs coBnagan ¢
npeobnafatoLum BOCTOYHbIM
HanpaBfeHneMm BeTpa.

B nonesom uccnegoBaHuu Lati River,
NPVHUMALOLLEN OTXOAbl Yrnefobbiun
Berau Coal, coobwanucs pH po 3.23, TDS
2555.2 mg/L, TSS 280.3 mg/L, Mn 4.64
mg/L n Fe 10.88 mg/L BmecTe co
cHmkeHmneM plankton diversity index go
0.965 B Havnbonee 3arpsisHEHHOM
KaTeropuv u 1.745 B yMepeHHoOM.

FACT;
C2-C5

NCcTOYHUK M NyTb

routine wet coal preparation —
process water circulation
treatment and potential
discharge — facility process-
water architecture rather than
environmental receptor

mixed mining household fuel
containers paint and small-
scale sources — multiple
environmental and domestic
pathways — child internal dose
— blood hair and urine metal
biomarkers

open-pit overburden and pre-
mining activities — airborne
particles — winter snow
deposition — deposited particle
mass mineralogy and PAHs

coal-mine waste discharge to
Lati River — mine waste water
— river chemistry — plankton
community — water chemistry
and plankton diversity

YcnoBus / eguHULbI / CPOK

more than 180 facilities; varied
terrain and processes; 1976 US
technical survey

Tsogttsetsii coal-mining area
versus Khanbogd copper-gold
area and Bayandalai small-
scale-mining area; n=118; July
2017 cross-sectional survey

three directions and near-to-far
sampling positions; snow-
accumulation season; mean
particle size within PM 10 about
1 um

purposively selected river
locations and dilution by
tributaries; 2004 field survey;
abstract-reported values

KpuTunyeckoe orpaHmyeHme

NCTOPUYECKNIA survey He
OMUCbIBAET COBPEMEHHYIO
4acToTy yTEYEK U He
n3mepsert reagent-specific
environmental concentration;
closed circuit He 03HavaeT
zero release during overflow
failure maintenance or waste
handling

He 6bIN10 COMPSHKEHHBIX NPO6
BO3[yxa NMOYBbl BOAbI NN
coal-road dust; cross-sectional
groups differed in housing fuel
water containers paint and mine
type; biomarker pattern cannot
be assigned to Tavan Tolgoi

snow loading pg/cm2 He
aBnsercs ambient pg/m3 nnm
personal inhaled dose;
MOHOTOHHOIO CHUKEHNS
mass C paccTosiHMeM He 6b1N10;
nearby transport and support
activity cannot be fully
separated

[OCTYMEeH TOJIbKO repository
abstract 6e3 station table
temporal replication taxonomy
and uncertainty; pH solids Fe
Mn and other stressors co-vary,
noatomy 3ceKT Henb3s
npvnucaTtb OgHOMY BELLECTBY

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlOLMIA
pe3ynbrat

OTCYTCTBME OTKPbLITOrO
discharge B closed-
circuit design siBnsetcs
OrpaHnYuBaloLLMM
evidence npoTus
npefnonoXxeHus o
MOCTOSIHHOM MPsIMOM
effluent pathway, Ho He
[OKa3aTenbCTBOM
oTCyTCTBUSA
BO3[eNCTBUA

caMblii BbicoKMi blood
Pb He Haxoguncs B
coal-mining soum;
authors discuss batteries
reused containers paint
coal/biomass and other
mines as alternative
sources

nccnefoBaHne
3aKpbIBaeT COCTaB 1
NPOCTPaHCTBEHHbIV
nepeHoc deposited dust,
Ho He health endpoint n
He MHAUBMAYANbHYIO
3KCNo3nuuo

tributaries diluted
pollutants and supported
partial self-recovery;
this spatial recovery is
relevant counter-
evidence against
treating all downstream
reaches as equally
exposed
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CLM-063

CLM-064

CLM-865

Source ID

CIC-TR-AIR-001

CIC-BG-WAT-001

YTBepxpeHve

B 2004-2006 rogax 44 ctaHuun B 30-km
30He BOKpyr Soma coal-fired power plant
roKasanu NPOCTPAHCTBEHHbIN PUCYHOK
metals in Xanthoria parietina: Hanbonee
3arpsisHEHHbIE Y4aCTKM HaX0AUNUCh
6aMKe K CTaHLUK 1 Mo
npeobnapatollemy BETpOBOMY KOPUAOPY
west-to-southeast.

B Sokolitsa River 6onblunHcTBO measured
physicochemical variables, Bkntouas
temperature conductivity hardness calcium
sulphate v nitrogen nutrients,
yBenunymBanumcb Hmxe discharge coal-
fired power plant no cpaBHeHMIO C
upstream site; 04HOBPEMEHHO
yxygwanuch habitat condition, taxonomic
richness 1 abundance phytobenthos n
macrozoobenthos.

CIC-GLOBAL-CH4-800ns surface coal mines IPCC lower-tier

inventories paccuuTbiBalOT methane Kak
production x emission factor, Torga kak
Tier 3 ncnonb3yeT mine-specific
measurements; NO3TOMY TOHHaX A06bI4K
caM o cebe He n3MepsieT paKTNYecKuit
plume 1 He ynaBnuBaer site and time
variability.

Cratyc/
LenoyYKa

FACT;
C2-C4

FACT;
C2-C5

FACT;
C0-C2

NCcTOYHUK M NyTb

coal-fired power plant
atmospheric emissions —
atmospheric transport and
deposition — epiphytic lichen
tissue — As Cd Co Cr Cu Fe Hg
NiPbSe ThU V and Zn in
lichen

coal-fired power plant
wastewater in a lignite energy
complex — wastewater
discharge — downstream river
— river chemistry
phytobenthos and
macrozoobenthos community

surface coal mining — coal and
surrounding strata disturbance
— diffuse atmospheric
methane — inventory estimate
versus measured mine-scale
flux

YcnoBus / eguHULbI / CPOK

3x3-km grid; distance
topography and prevailing
wind; 44 stations; samples
collected 20042006

upstream versus downstream;
historical monitoring 2013—
2022 plus sampling 2023—
2024; multi-year monitoring
and two recent field seasons

Tier | Tier 2 and Tier 3
hierarchy; annual activity data
and method-specific emission
factors or direct measurements

KpuTunyeckoe orpaHmyeHme

lichen is an integrative
biomonitor and not a human
dose or direct adverse effect;
without source-isotope or
stack-to-receptor mass balance
other industry traffic and soil
dust remain possible
contributors

MHOTO XMMUYECKUNX U
dursnyeckmx paktopos
MEHSIMCb COBMECTHO,
BKJ/t0Yas temperature nutrients
salts hardness
hydromorphology and other
pollutants; lignite mines and
power infrastructure coexist,
NO3TOMY HeJib3sl Ha3HauYUTb
0fMH contaminant sole cause

pnaxe Tier 3 TpebyeT
representativeness in time and
space; inventory guidance He
SABNSETCS HE3aBUCHMbBIM
plume observation; production
and gas-content uncertainty
propagate into results

OTpuLaTeNnbHbIN UAN
orpaHMuYMBaKlOLMIA
pe3ynbrat

some Cd Co Hg Ni and
Pb values were lower
than literature
comparators; element-
specific patterns should
not be collapsed into one
generic metal effect

370 field ecological
association with a strong
spatial comparator, but
not an individual human
exposure or single-
chemical toxicity
experiment

pasnnyne MeToaoB
03HayaeT, 4To
pacxoxpaeHve
CNyTHWKa UK
camonéTa ¢ inventory
L0OMKHO pa3bupaTbest
no temporal coverage
attribution wind and
activity data, a He
aBTOMATUYECKU
06BABNATLCS OLINOKOWA
O[HOW CTOPOHbI
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID Source ID YTBepxpaeHue Craryc/ NCTOYHUK M Ny Tb YcnoBus / eauHunubl / CpokK Kputuyeckoe orpaHuyeHue OTpuLaTebHbIN UN
Lenoyka orpaHu4MBaKlLWUiA
pe3ynbrat
CLM-066 CIC-AU-CH4-002 = TROPOMI observations 3a 2018-2019 FACT; six Australian coal mines national reported inventory and =~ TROPOMI spatial resolution independent later

rofibl OLLeHWUAM cyMMapHblii methane flux | C2-C3 including Hail Creek — mine locations; two years of and cloud/aerosol filtering limit = aircraft work at Hail

LecTun aBcTpanuiickux surface and regional methane plumes satellite observations; 570 £98  mine attribution and temporal Creek supports a large

underground coal mines B 570 + 98 observed from space — inverse = Gg/year sampling; six selected super- plume but episodic

Gg/year; 3T1 mines gaBann okono 7% mass-balance estimates — emitting sites are not aircraft rates still do not

national coal production, Ho 0kof10 55 + mine-cluster methane emission representative of all mines; by themselves validate

10% reported national coal-mining rate annualization depends on every day of the satellite

methane, npn4ém npumepHo 40% observed-day annual estimate

satellite-quantified total npuxogmnnocb Ha representativeness

Hail Creek surface mine.

ITprinoskenue B. Claim-context ledger BToporo rmpoxoza

Bce 33 6;10Ka BTOPOTO IIPOXOZa IIPUBEEHbI Ha PYCCKOM s13bIKe. OHU JIOTIONHSIOT, & He 3aMeHSIOT IIepBbIi ledger.

Claim ID Source ID MaTtepuanbHbiii NyTh N3MepeHHbIN pe3ynbTaTt ConocraBneHune / Kputuyeckoe OTpULaTeNbHbINA UK
Bpems / MacwiTab orpaHuyeHue orpaHvuYuBalOLNiA
pesynbrar

CIC2-CLM-001 CIC2-US-CEN-001 Centralia Harpes no4sbl 1 Hanbonee ropsune noyBbli UMenm 18 yyacTkoB Bonb XpoHopsig He sBnseTcs Habnopganacb
OCaXKeHne NpoayKToB MeHbluee pa3Hoobpasue 1 cunbHee L,BYX GPOHTOB; MOBTOPHbIM HabNOAEHNEM | YCTONYMBOCTb, HO CPEeAHMI
ropeHns — XUMUs 1 OTNIMYANNCh; OCTbIBLLME Y4aCTKN Knaccl Of}HON NOYBbI U HE pH ocTbiBLUMX y4acTKOB
MUKPOBMOM MoYBbI cbnmkanmnce ¢ pedepeHcHbIMU. BOCCTQHOBJIEHUS floKa3blBaeT octaBancs 4,4 npotus 5,9y

npumepHo 10-20 BOCCTaHOBJ/IEHME BCEX pecdepeHca.
ner. PYHKLMA.

CIC2-CLM-002 CIC2-US-CEN-001 Centralia HarpeB u BnsiHue rasos/ AMMOHWI N HUTPaT KOPPENNPOBan C KamnaHus 2014 BONbLWWHCTBO Apyrunx HeopHopopgHoCTb
KOHAEeHCcaToB — Temnepatypoi: R=0,50 n 0,54; pH roga; BepxHue 20 cmM; = mokasaTenen c 3anpeLyaeT onucbIBaThb BCIO
n3meHumsble NH4, NOs, S ocTbiBLIMX y4acTKoB 4,4 npoTuB 5,9. TeMnepaTypHbIN TemnepaTypow CUSIbHO He noysy Centralia Kak
pH rpagueHT u KoppenupoBaso; ropsyue OAVHAKOBO 3arpPsi3HEHHY0.

pecdepeHc. Y4acTKy Horaa 6binm

MOXOXXN Ha HeHarpeTble.
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID Source ID

06BbeKT

CIC2-CLM-003 CIC2-US-CEN-002 Centralia

CIC2-CLM-004 CIC2-US-SOIL-001 loBepxHOCTHasA

laxra,
BaioMUHr

CIC2-CLM-005 CIC2-ES-SOIL-001 XpoHopsj

peKynbTUBaLmm
JINTHUTHbIX
3emefb,
Wcnanuns

CIC2-CLM-006 CIC2-DE-SOIL-001 XpoHopsafbl

peKynbTUBaLmMm
OTKPbITbIX
pa3paboTok,
lepmaHus

CIC2-CLM-007 CIC2-CN-SOIL-001 Pa3pe3

CIC2-CLM-008 CIC2-CN-GW-001

Pingshuo, Kutai

Pa3pes Yimin,
Kutai

MaTtepuanbHbiii NyTh

CeMb net oblero
OX/1aXAeHNS — U3MeHeHne
AKTUBHOW 1 MONHOM
6aKTepuanbHoOW dpakunm

PekoHcTpynpoBaHHas
noyBa nog TpaBamu nan
NoJbIHBbIO — pa3BUTUE
MUKpO6HOro coobliecTsa

MoyBa nop nweHnuen —
0-20 net passuTus

CenbCKOX03ANCTBEHHas 1
NecHas peKynsTUBaLus —
HaKomn/eHue yrnepoaa v
passutue
MWUKPOOPraHM3MoB

PeKOHCTpyMpOBaHHbIi
BEPXHUI CNOVi NPY Pa3HbIX
TUNax 3eM/1enob30BaHms
— CBOWCTBa MOYBbI

OcyLuieHune v focTyn
Kuncnopopga — OKUC/IEHWE U
N3MEHEHWE rngpoxumMmm

N3MepeHHbIN pe3ynbTaT

W aKTrBHas, 1 NonHas dhpakymm
NMOKa3sanu NPU3HaKM yCTONYNBOCTH;
OCTbIBWME U pechepeHCHble coobuiecTBa
6binK cTabunbHee.

[obblva cHavyana cH1smuna bmomaccy n
pa3Hoobpasue; MHOrve MapKepbl
NpubAN3NANCH K UCXOAHBIM 3a 514 neT.

YNCNEHHOCTb MUKPOOPraHM3MOB 1
epmMeHTaTMBHas aKTUBHOCTb
CHNN3NNNCH C KOHTPOIEM, HO CTPYKTYpa
coobuiecTBa Yepes 20 net octaBanacb
VNHOW.

Yepes 30 net yrnepog goctur 0,8% Ha
CeNbCKOXO3ANCTBEHHbIX 1 1,7% Ha
NECHBbIX y4acTKax; MUKpobHbI C
pasnuyancs.

OC 1 N nopg necom v Tpaeoi wnm no U-
06pa3HO TPAaeKTOPUU U MPUMEPHO 3a
20 neT cTanu conocTaBnMbl C
HeHapyLLeHHO 3eMNéii; apyrve
CBOWCTBA pa3/iMyanince.

Cpefia CMecTunach K OKUC/IMTENTbHOW 1
rnppokapboHaTHo-cynbdaTHol; pH
cHu3uncs, cynbdart, Fe, éctkocTtb, Can
Mg Bblpocnu.

ConocraBneHue /
BpeMs / MacluTab

[MoBTOpHbIE y4acTKu;
7 ner.

XpoHopsig MeHee 1—
26 neT; cpaBHeHMe ¢
HeHapyLUeHHoO N
NOYBOW.

0,5,10,15n20 net;
KOHTPO/IbHas MoYBa.

30 net; gBa TMNa
3eM/1eN01b30BaHUS.

Bonee 200 npo6; 0—
30 cm; okono 20 ner.

MHoronetHee
pasBuTME LIAXTbI;
pernoHanbHblIv
BOAOHOCHbI
FOPU30HT.

Kputunyeckoe
orpaHuyeHue

YCTONYMBOCTb
MUKpobuoma He
[lOKa3blBaeT
reoTeXHUYECKYIo
6€30MacHOCTb,
BOCCTAHOBJIEHNE
pPacTUTENbHOCTW UN
yoaneHue 3arpsasHuTeneil.

Space-for-time un
OTAE/NbHblE MapKepbl He
[0Ka3blBaloT
BOCCTaHOBJIEHWE BCErO
nNpogUS NN 3KOCUCTEMBI.

XpOHOPSIA 1 MOHOKY/LTYpa
OrpaHM4MBalOT NEPEHOC
pesynbTarta.

McTopuyeckas paboTa;
OfH yrnepop He
[OKa3blBaeT BO3BpaT
MCXOAHOTO Npodus.

ConoctaBumbie OC n N He
[lOKa3blBalOT
BOCCTaHOBJIEHME Npoduns,
6UOTbI, TMAPOIOTUN N BCEX
nuTaTeNbHbIX 31€MEHTOB.

CoyeTarTcs ocylueHme,
CMeLleHne 1 peakLum
BOLA-M0OpPOAa; OfAMH
VUCTOYHUK He 130/IMPOBaH.

OTpuLaTeNbHbIA NN
orpaHMYMBalOLWNiA
pe3ynbTat

HeaKTMBHbIe TaKCOHBbI
ycunvMBanum BUANMOCTb
BOCCTAHOBNIEHUS;
AKTUBHYIO 1 NOJTHYIO
(pakummn Henb3s
CMeWwnBaThb.

TpaekTopus 3aBucena ot
pacTUTENbHOCTW; BO3BpaT
MapKepoB He 03Ha4vaeT
NAEHTUYHOCTb
coobLyecTBa.

®yHKLMOHaNbHOE
c6NMKEHME U CTPYKTYPHOE
OT/IMYMe OMpOoBepraT
3e/1EHbIVi MOKPOB N OAVH
nokasaTesnb Kak
AOKa3aTeNbCTBO
BOCCTaHOB/MEHUS.

JlecHaa n
CeNbCKOX035CTBEHHAN
TpaeKTopuu NoKasblBatoT,
4YTO BO3PACT He 3aJaéT
O[1HO KOHEYHOE COCTOSIHME.

MalwHs, nec, TpaBa v ronas
3eMmns He obpasoBany
€ANHON BO3pacTHOM
TpaeKTopuu.

TDS, COD n Na+K
OfHOBPEMEHHO CHU3UIUCD:
He KaXkablii MoKasaTtesb
[BUraCcs B OHY CTOPOHY.

52



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID Source ID

061BbeKT

CIC2-CLM-009 CIC2-PL-DUMP-001 OTBan

Starzykowiec,
Monbwa

CIC2-CLM-010 CIC2-PL-DUMP-002 Camopa3orpesa

oL mecs oTBasbl
Cunesnn

CIC2-CLM-011 CIC2-PT-DUMP-001 OtBan Fojo,

Moptyranus

CIC2-CLM-012 CIC2-US-REFUSE-@@Green Valley,

CIC2-CLM-013 CIC2-UK-WAT-001

CIC2-CLM-014 CIC2-UK-WAT-002

CLUA

3abpoLueHHble
LaxThbl
WoTnangumn

BacceiH
Almond,
WoTnanaus

MaTtepuanbHbiii NyTb

OkucneHue, gerasayms,
KOKCOBAHWe, NNaBieHne n
BbIBETPMBaHNE — HOBbIE
MUHepasnbHble hasbl

MMap, KoHAeHcaLums 1
OCaXfeHne — MapKepbl
OTXOfI0B Ha NoYBe 1
pacTeHusx

TopeHmne N BO3MOXHbIN
CTOK/3p0o3ns —
nepepacnpepgenexve Hg

2,7 MNH Ky6. ApAoB oTX0Aa
— UHUNBLTpaLus,
BbIBETPUBaHUe CynbdnaoB
Y FPYHTOBbIE BbIXOfbI

3aTonneHune v NpoMbIBKa
NPOAYyKTOB OKUCNEHUS —
3BO/OLMS WAXTHbIX
BbIMYCKOB

MHOrOYMCNEHHbIE LIAXTbI 1
OTBasbl — TOYEYHbIV U
paccesiHHbIN ApeHax

N3MepeHHbIN pe3ynbTaT

ONuTenbHbIN NoXap CUNbHO U3MEHUN
opraHu4yeckme n MuHepasnbHble Basbl,
XOTSi Ba/lOBasi XMMUSt MHOTUX 3/1eMEHTOB
OCTaBanach NOXOXeW.

Ha noBepxHOCTU pacTeHWI U B NOYBe
COXpaHUNWCb BrIOMapKepbl,
ankunapomatuka, MAY n deHonbl 13
OTXOA0B.

lopeBLlUMe 1 HeropeBLUVie OTXOAbl UMenu
B cpefHeMm 1,2 mr/kr nceBgosanosoi Hg
npotue 0,6 Mr/Kr oHa; MobUnbHas
pons 16% npotue 8%.

Kucnblii gpeHa)k Npogo/mkan BbIXOAUTb
AecATUNeTVs nocsie Ao6blYM 1 nocse
peKynbTUBaLMK.

Hanbonee cunbHoe 3arpsisHeHne
06bIYHO NPUXOANNOCH Ha NepPBble
pecsTuneTuns; Fe 4yacTo cHUXanoch K
6051€€ HU3KOMY YPOBHIO MPYMEPHO 3a 40
NIET, HO COXPaHSOCh.

McTopuyeckas gobbiya npopomkana
MeHsTb Fe, cynbdaTt n 0CHOBHbIE NOHbI;
CyMMa MafbIX MICTOYHUKOB 6bl1a
3HayMMa Ha ypoBHe Bogocbopa.

ConocraBneHue /
BpeMs / MacluTab

McTtopusa c Havana
XX Beka; HoBas
aKTUBHOCTb B 2006
rogy;
HEOHOPOAHbIN
oTBas.

JlokanbHble
NOBEPXHOCTU U
ropsiyne To4KK;

noneBas KaMmnaHus.

Pa3oBas kamnaHus;
OoTBan u cocegHue
CKJ/TOHbI.

LlaxTa 1948-1963;
nccnepoBaHue ¢
2008 ropa; y4acTtok
159 akpos.

32 BbIMYCKa; LWeCTb
LNVNHHBIX PAOB;
LecaTuneTmsa n
6o/ee BeKa.

1994-2008; 6onee
300 3a6poLLEeHHbIX
06BEKTOB.

Kputuyeckoe
orpaHuyeHue

VicxoaHbli MaTepuran niaoxo
OOKYMEHTMPOBAH,
MHTEHCUBHOCTb Harpesa
pasnuyanach;
YHMBEpPCabHbIN COCTaB
noXapa BbIBECTU HEMb3S.

Hanuuyme Ha noBepxHOCTM
He U3MepsieT MOrOLLEHME,
TOKCUYHOCTb N

NonynsLMOHHbIN 3P heKT.

EcTb npupopgHoe
oboraueHne Hg; nepeHoc
BHW3 MO CK/OHY He
NpoTpaccMpoBaH;
3KCTPaKLMs He paBHa
61oAOCTYNHOCTY.

YCTOMYMBOCTb 3aBUCUT OT
reonorum, MOLLHOCTM
OTXOAA, MOKPbLITUS 1
[pEeHaXa KOHKPETHOTO
obbekKTa.

KonebaHue ypoBHs Boapbl,
reoniorus 1 yCTpocTBo
LIaXTbl MEHSIIOT
TpaeKTopuio.

YronbHble, ClaHLeBble 1
FOPOACKME NCTOMHUKM
NepeKpbIBAKOTCS; 3TO
COBOKyIMHas, a He
06beKTHas aTpubyLms.

OTpuLaTeNbHbIA NN
orpaHMYMBalOLWNiA
pe3ynbTat

BOoNbLWMHCTBO BasiOBbIX
CNefoBbIX KOHLLeHTpaLuii
Masio N3MeHUNoCch
HeCMOTpPS Ha KpyrMHble
(hazoBble NpeBpaLLeHus.

OTnevaTKy 0CTaBanmnch
cneunduyHbIMM gns
6acceliHa 1 He ONUCbIBatOT
BCE OTBaslbl.

TopeHwe He yBeNUYMIO
Banosyto Hg oTHocuTensHo
HeropeBLLEro 0TX0Aa;
sicCHee U3MeHMNo
MO6UNbHY DpaKLMi.

MokpbiTHeE,
pacTUTENbHOCTb U
[,0/TOMUTOBbIE KaHasbl
MEHSIIN CTOK U
HenTpanu3aumio, Ho He
ybpanu noasemHblii
NCTOYHUK.

MOCTOSIHHO OYEeHb HU3KMNI
pH He 6bIn TUNWYEH U3-3a
kapboHaTHoW bychepHoCTH;
CHWKEHMNE He paBHO
NCYE3HOBEHMIO.

BnusiHue MeHsinock co
CTOKOM U BycepHOCTbH0, a
He COXpaHsio OAHY
KOHLLeHTpaLuio.
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CIC2-CLM-015

CIC2-CLM-016

CIC2-CLM-017

CIC2-CLM-018

CIC2-CLM-019

CIC2-CLM-020

CIC2-CLM-021

Source ID 061BbeKT

CIC2-US-SED-001 HuffRun, CLLIA

CIC2-US-EC0-002 T[OopHbIii pyyeii

MeHcMnbBaHWK

CIC2-US-EC0-001 AHTpauuTOBble
n
6UTYMUHO3HbIE
paioHbl

[MeHcunbBaHUn

CIC2-US-COMB-001 YronbHbIi 610K
795 MBT

CIC2-US-COMB-002 [iBe
3N1eKTPOCTaHUM
n CLLA

CIC2-NL-USE-001 [lopoxHble
KOHCTPYKLNW,

HupepnaHgbl

CIC2-US-USE-001 [lopOXHble
OCHOBaHUS B
YeTbIPEX WTaTax

CLLA

MaTtepuanbHbiii NyTb

Fe, Al, Mn n Cu u3 gpeHaxa
— OCaXpaeHune, XpaHeHve 1
06MeH c NopoBoO¥i BOAOM

LLlenoYHOW WaxTHbIN
BbIMyck ¢ Fe — rugpokemng,
Kenesa Ha gHe

LLlaxTHbIN gpeHax —
XUMWS BOfbI, OCALIKU 1
yHKLMU pyybs

Yronb — SCR,
3n1eKTpoduabTp, MOKpas
CepooymncTKa — ras, 301a,
runc, Boga

CropaHue v ynasnnsaHue
YyacTuy, — AOHHas,
3KOHOMali3epHas 1
neTyvas 3ona

30/1a B OCHOBaHUN —
BbIBETPUBAHME 1
MepKoALMS — Mnoysa u
BOfa

Fly ash B cTabunusauumu n
HacbINAX — BO3MOXHOE
BbllLeNaynBaHne —
MOHWUTOPWHT BOfbI

N3MepeHHbIN pe3ynbTaT

MuHepanbHble hopMbl 1 NOpoBas Bofa
pasnnyannch No pycny; ocafok bbin
AKTUBHbIM M HEOJHOPOAHbIM
KOMMapTMEHTOM.

Mpw pH 6,5-8 ocaxxgeHune gocturano 3 r/
M?/CyT, @ 3anac pbi6bl CHA3MIICS
npumepHo ¢ 228 po 11 kr/ra.

3arps3HéHHbIE, OYULLEHHbIE U
pedepeHCHble pyYbyu pasnnyanuch No
NPOAYKLMN, AbIXaHNIO, MATAaTENbHbIM
NMOTOKaM, PasfioXkeHo U coobLecTBam.

AnekTpodunbTp yaepxan 88% As, 56%
Se, 17% Hg 1 8% B; FGD — >90% Cl,
77% B, 76% Hg, 30% Se, 5% As;
OCHOBHas yaanéHHas Hg/Se ywna B
runc, B/Cl— B Bogy.

Be3 FGD B netyyeii 30ne oueHeHbl 48%
As, 58% Cr, 54% Pb, 20% Se n 2% Hg.

MoneBble N3MepeHns MPUMEPHO Yepes
10 neT ncnonb3oBanu ANs MPOBEPKU
NabopaTopHbIX MPOrHO30B
BbllLenavynBaHms.

B M3y4eHHbIX MPUMEHEHNSX HE BbISIBUN
N3MEPVMOTO YXYALIEHNS TPYHTOBOMN UK
NMOBEPXHOCTHOM BOAbI NO
MWKpPO3/1eMEHTaM.

ConocraBneHue /
BpeMs / MacluTab

Wionb—Hos6pb 2014;
MacwTab oT MeTpoB
[0 Y4acTKa peKu.

[pafneHT HMxe
BbIMyCKa; NosieBas
KaMnaHus.

CpaBHUTeNbHOE
nonesoe
nccnefgoBaHme gByx
pervoHanbHbIX
Tpoex.

OpHoBpemeHHas
nosiHoMacluTabHas
KaMMaHWs NOTOKOB.

[iBe KaMnaHuu Ha
CTaHuuAX.

YeTblpe
NpVYIMeHeHVs Ha
ABYX y4acTKax;
okosno 10 nert.

CeMb 06beKTOB, 18
TOYEK; HECKOJ/IbKO
neT, Mectamu 6onee
aecaTuneTus.

Kputuyeckoe
orpaHuyeHue

He paccuyntaHa BTOpUYHas
Harpyska Bcero Bogoctopa
BO BpeMsi NaBofKa.

NcTopuyeckoe
ncecnegoBaHne ogHoOro
pyybsi He yCTaHaBAnBaeT
KaXXAbl MEXAHW3M.

Mano py4bés;
pervoHanbHas Xumus
UCK/TI0YaeT OfguH
YHUBEpPCabHbIA pazmep

adekTa.

MpPOLEHTbI OTHOCATCS K
ofiHOMY 670Ky 1 He
ABNAOTCA
KOHLIeHTpaLusMu BO3ayxa
UK fO3aMU.

FGD v okoH4aTenbHoe
pasmeLleHune 6bln BHE
6anaHca; fiBe CTaHUUN He
3a/at0T YHMBepcanbHoe
pacnpegeneHuve.

CMellaHHble BTOPUYHbIE
MaTepuasbl U KOHCTPYKLMK
He fal0T yHUBEPCaNbHOro
pe3ynbrata gns fly ash.

HyneBoii pesynbsraT
orpaHuyeH UCTbITaHHbIMU
mMaTepuanamum,
KOHCTPYKLUMSAMU W MYTAMMU.

OTpuLaTeNbHbIA NN
orpaHMYMBalOLWNiA
pe3ynbTat

pH noBepxHOCTHOW BOfbl
6b171 OKONO 6 Bnarogaps
N3BECTHSIKOBOM
6ydepHoCTy.

CunbHbIN BUONOrMYECKUin
3¢ heKT BO3HUK 6e3
Hu3koro pH.

OuncTKa ynyyLana 4acTb
YCNOBMI, HO coobLLecTBa
He CTaHOBW/IUCb
NOEHTUYHbI pedepeHCHbIM.

Bbicokoe ynaneHue 13 rasa
03Ha4a’so nepeHoc B 3011y,
TUMC UK CTOYHYIO BOZY, @

He YHUUTOXEHME.

Hwn3kwui 3axsaT Hg u Se

oTHocuTenbHo Cr/Pb/As
NMOKa3bIBAET PA3/INYHYIO
cynbby 3n1eMeHTOoB.

MoBTOpHOE
MCMNONb30BaHNE HYXHO
OLleHMBaTb MO CLeHapuio 1
nosieBOMYy NMOBEAEHNIO, a He
N0 Ba/I0OBOMY COfi€PXKaHMUI0.

YrofibHbI OCTaTOK B
HEKOTOPbIX YPaB/seMbIX
NPUMEHeHUsX oCTaBascs
HVKe MPUMEHUMbIX BOLHbIX
noporos.
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID

CIC2-CLM-022

CIC2-CLM-023

CIC2-CLM-024

CIC2-CLM-025

CIC2-CLM-026

CIC2-CLM-027

Source ID 06BbeKT

CIC2-CN-BEN-001 Ob6oraLlieHre

Kailuan, Kutaw

CIC2-US-BEN-001 LLUnambl
3anagHoiw
BupgxuHumn

CIC2-US-CEN-005 Centralia

CIC2-US-CEN-006 Centralia

CIC2-AU-SOIL-001 Pa3pesbl Hunter
Valley,
ABcTpanuns

CIC2-AU-SOIL-802 BbbiBWNA OTBaAN
Bowen Basin

MaTtepuanbHbiii NyTh

Cblpoi yronb — NpoMbiBKa
1 pasgeneHve —
KOHLieHTparT,
MPOMNPOAYKT, Waam 1
XBOCTbI

MuHepanbHas Menoub,
BOfla M peareHTbl —
YFONbHbIV Wnam

Ocafiku B ropsiyem
TPEeLMHOBATOM FPyHTE —
nap, ocnabneHve un
obpyLieHve

Mpopgonmxatoweecs
ropeHue — rasbl un
obpyLieHve

CnnaHnMpoBaHHble
cybcTpaThl ¥ nocagkn — 3—
12 net passutus

Mopogac0, 10 nnm 20 cm
CKNagMpOBaHHOW NOYBbI —
paHHee
no4ysoobpasoBaHue

N3MepeHHbIN pe3ynbTaT

Bce 15 aneMeHTOB MOINIM NEPexXoanTb B
Wwnam; 60MbLIMHCTBO 060raLlanoch B
XBOCTaX; 4151 As MaKCUManbHbIN

ko3 buumeHT 34,4%.

Al, Sb, As, Fe, Pb, Mn 1 HECKONbKO MOHOB
NpeBbIWany BbibpaHHble OPUEHTHPSI
X0Tsi 6bl Ha OAHOM 06bEKTe; HaleHHas
OpraHuKa 6blia HMKe OPUEHTUPOB.

Okono 185 cM 0cagKoB CONMPOBOXAANNCH
[eBATbIO HOBbIMW NPOBATIaMU; 30HbI
COBManu C TENJ0BbIMU aHOMANIUSAMU U
YrONbHbIMU MavyKaMm.

Pennsylvania DEP B 2026 rogy
npofoKaeT cymTaTh NoXxap
AeCTBYIOLWMM, a TEPPUTOPUIO KpaliHe
OMacHOM 13-3a ra3oB 1 BHe3amMHbIX
npoBasnos..

57 6UOTNYECKMX U (PYHKLIMOHANBHbIX
rokasaresniei Wav pasHbIMU
TPaeKTopusaMu, a He eiViHbIM BO3BPaTOM

K pecbepeHcy.

MNopopa v gerpagupoBaHHas
CKNAaAVpPOBaHHAs MoYBa COXPaHANM
npo6enbl MUKPOGHOIO YriepoLHOro
06MeHa OTHOCUTENbHO NPUPOLHOW
TouYBbI.

ConocraBneHue /
BpeMs / MacluTab

NccnepoBaHune
TEXHONOrNYEeCKNX
NOTOKOB.

177 aHannToB Ha
WecTn obbeKTax.

CobbiTne 2011 ropa
Ha (hoHe npexHen
NCTOPMM NoXapa.

OduymanbHbIi
ctatyc 1962-2026.

42 yyacTka
pekynbTuBauun n 48
pedepeHcoB Ha
YeTbIPEX LWaxTax.

10 mecsaues;
Ce30HHble
HabnogeHus; none
42 ra.

Kputunyeckoe
orpaHuyeHue

PacnpepeneHve BHyTpu
npouecca He floKa3blBaeT
BbIXOf, 13 XPaHUMLLA NN
3KCMO3MLMIO.

OnacHblIi coCTaB He
ABNSETCS [LOKa3aHHbIM
wnendom rpyHTOBON BOAbI
WM YenoBeYecKon
3KCMO3MLUEN.

CB#3b BOAA-TENNO-TPYHT
He fOKa3blBaeT
3arpsAsHsowWmin wiend
TPYHTOBOW BOAbI.

OduumanbHas oLeHKa He
03AET yHUBepCanbHOM
TeKyLLEen KOHLLeHTpaLum
WV YUCIEHHOTO pUCKa
3[10POBbI0.

Crapluwe y4acTku 6biau
COCPefoTOYEHbI Ha OIHON
waxre;
MHOrogecsTuneTHee
PaBEHCTBO He NPOBEPEHO.

KopoTKMI1 paHHUI OnbIT He
yCTaHaBnMBaeT
OKOHYaTeflbHoe
BOCCTaHOBNEHWE UMK
MOCTOSIHHbIN NMpoBa.

OTpuLaTeNbHbIA NN
orpaHMYMBalOLWNiA
pesynbTat

CHWXeHve npumeceii B
NpoAyKTe JOCTUranoch Ux
KOHL,eHTpaLmeli B ,pyrom
MaTepuanbHOM MOTOKe.

He Bce 06Hapy»eHHble
OpraH1YecKne CoeavHeHNs
VIMeny Bbi3blBatoLiMe
ornaceHme KOHLEeHTpaLuu.

OcapKkn cHM3NAN
TemnepaTypy BbIXOAOB,
OffHOBPEMEHHO yCUANB nap
1N U3MeHeHne
NOBEPXHOCTU.

MNopTBepXAaeHa
ONUTENBbHOCTb, HO He
nonynsipHas TouHas dpasa
«elwwé 200 net».

Bonblas BbIGOpKa
pedepeHCoB 3anpeLyaet
NpYpaBHUBATb BUAUMBIN
NMOKPOB K MOHOMY
BOCCTaHOB/IEHNIO

DyHKLMIA.

Pa3Has MOLHOCTb
BEpPXHero cnos cosgasana
pa3Hble CTapToBble
YCNOBUSI, @ HE OHY
«PEKYNLTUBMPOBAHHYIO
NoYBY».



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Claim ID Source ID

CIC2-CLM-028 CIC2-MN-MAT-001

CIC2-CLM-029 CIC2-MN-SOIL-001

CIC2-CLM-030 CIC2-ZA-WAT-001

CIC2-CLM-0831 CIC2-PL-WAT-001

CIC2-CLM-032 CIC2-UK-WAT-003

CIC2-CLM-0833 CIC2-PL-RES-001

06BbeKT

Paspe3
Baganuur,
MoHronus

Baganuur,
Nalaikh n Sharyn
Gol

Middelburg
Colliery, FOxHas
Adpuika

BacceltH
Mwemwwn,
Monbwa

LlaxTHble
BbIMYCKMN
LWoTnangumn

Bopoémbi Bo3ne
0TBanoB
BepxHen
Cunesun

MaTtepuanbHbiii NyTh

Bopga, oTBansl,
MEXMIacToBbIVi MaTepuan
1 NblIb — peakunum n
BbllenaymBaHme

Fopop,cr(me no4Bbl CO
CMelaHHbIMU
NCTOYHUKaMU —
KOHUEHTpauun MeTannoB

Moxap n npocagka —
NHDUNBTPaLUS JOXKAS —
Kncnas Boga, pyyen un
pacTUTENbHOCTb

ConéHble BoAbl
[ENCTBYHOLMX U 3aKPbITbIX
WwaxT — cbpoc, 3aTonneHne
1 pasbaBreHve

Peakuun Boga-nopoga—
MWUKPOOpPraH13Mbl 1
O4UCTKA — rasbl u
MeTanbl

BbiBeTpMBaHue, CTOK 1
B3aMMofencTBme Bofa—
nopoga —
BbICOKOMUHEpPann3oBaHHa
A BofJa

N3MepeHHbIN pe3ynbTaT

BonbWKWHCTBO BOA, COOTBETCTBOBANO
NPVYMEHEHHbBIM KpUTEPUSM; OBUH
matepuan umen pH 3,29-4,26 n
BbicBo60aAMN 4019,07 Mr/Kr cynbcaTa un
803,12 mr/kr Co; As B nbinn 5,57-14,17
MI/KT.

Ons Cd, Cu, Pb v Zn obuiee 3arpsisHeHne
6b110 HE6OBILNM, @ 3aBUCKMOCTb OT
6130CTY WaXTbl — KOCBEHHOW UK
OTCYTCTBYIOLLEN.

Bosiee NoNOBUHbI 0OCagKOB
MHMUABTPUPOBANOCH Ha 3HAYUTENBHOW
naowaau; 3arpsasHéHHas Boaa
BbIXOZM1A UCTOUYHUKAMU,
pacTUTeNnbHOCTb Mormbaa NpYMepHO Ha
3ra.

061bEM B 2023 ropgy 6bin Ha 42% Himke
1991-ro; Harpy3ska Cl+SO4 cHM3unacb
534,8—480,1 Mr/cyT, HO npwu 3acyxe
npoBoanMocTb Bbipocaa 2000—6700
MKCM/cM.

Bogabl Hecnn CO2 n CHa pa3Horo
NPOUCXOXAEHUS; o4nCTKa yaansna Fe n
As, HO nnwb YacTuyHo Ni, Co n Mn.

MpoBoanmocTb fo 21,5 mCm/cm; Cl go
9279 mr/n, SO go 5277 mr/n, Na go 4783
Mr/n; Boga knaccmduLmpoBaHa Kak
HU3KOrO KayecTBa.

ConocraBneHue /
BpeMs / MacluTab

[iBe KaMnaHuu
2017-2018;
nnowagka u
cucrtema
BOAOOTBEAEHUS.

OpwnH 0630p TpEx
ropofioB; rpaAvNeHTbI
1 (OoH.

3akpbiTue B 1947
rofy; NocnepcTeus
NpPOAOIKANNCH BO
Bpems
nccnefoBaHus.

1991-2023;
6acceiiHOBbI
MacwTab.

16 BbINyCKOB 1
CTYMEHWN OYNUCTKM;
noneBas KamnaHums.

16 BOg0EMOB;
KamnaHum 2022—
2023.

Kputunyeckoe
orpaHuyeHue

JNlabopaTopHbIV NoTeHUMan
NATW TUMOB MaTepuana He
KapTUpyeT BCHO LIaXTY;
n03a 1 3abonesaHmne He
M3MepEHbI.

He nckntoyeHbl ropsadune
TOYKW, Apyrne snemMeHThbl,
BO/Ja W Nbl/ib; NCTOYHUKN
CMeLllaHbl.

COBMeCTHO fieiicTBOBaN
noxap, npocagka n AMD;
Kaxgblii 3 deKT Henb3s
Ha3Ha4YUTb O HOW
peakuuu.

KoHLEeHTpaLums 3aBucuT ot
HarpysKm 1 peyHoro CToKa;
CHWXKeHNE 06bEMa He
paBHO HEMEfIEHHOMY
BOCCTaHOB/EHMUIO.

KoHueHTpauun n
N30TOMHbIE MOAMWCY He
[aloT NOJTHOTO
pernoHanbHoro
aTMocdepHOro NoToKa nnm
3KCNO3MLUUN.

Puck gna menkux
rPYHTOBbIX BOJ,
noTeHLManbHbIN, a He
[lOKa3aHHbIN
NPOTPaCcCMpPOBaHHbIM
wnendom.

OTpuLaTeNbHbIA NN
orpaHMYMBalOLWNiA
pesynbTat

Ha ogHOM 06bekTe
COCyLLeCTBOBANU
npurogHas Bofa 1 CUIbHO
KNCNOTOO6pasyoLmin
MaTepvarn.

Hanunune erl'IbHOVI WaxTbl
He JOKa3blBaeT
MPONCXOXKAEHNE KaXKAO0T0o
MeTanna B COCE,D,HGIZ rnouyse.

370 No/MHaA LenovKa
rPYHT—BO/a—MOBEPXHOCTb—
610Ta, a He TO/bKO
UCTOPUS BO3yXa.

MeHbLunii cbpoc
cocyuiecTBoBan ¢ 6onblueit
KOHLEHTpaLven B pexe
NP1 HU3KOM CTOKE.

3 hEKTUBHOCTb OYNCTKHM
pasnuyanacb no
3/IeMeHTaM; ras — ewé
OfMH NOCT3aKpPbIBaKOLLMNIA
MOTOK.

[axe
peKynbTUBMPOBaHHasH UK
HecdopManbHO
“crnonb3yemas 3emns ¢
0TXOJaM1 MOXeET
0CTaBaTbCs UCTOYHVKOM
6e3 KpynHou aBapumu.
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

ITpunoskenue C. [ToHbBIN peecTp NCTOYHHUKOB

OO0 beAVHEHHBIN PEeCTpP COAEPKUT 127 3aIKcei: 9O U3 IIePBOro IPOXoa U 37 U3 BTOporo. Bubanorpaduyieckrie Ha3BaHUS COXPAHEHBI B SI3bIKE

HMCTOYHHMKA.

CIC-US-WAT-001

lop, / ctpaHa/ Tun

Llenouyka

CraTyc npoBepKu

- The Effects of Mountaintop Mines and Valley Fills on Aquatic Ecosystems of the Central Appalachian Coalfields

2011; USA; official evidence assessment

C1-C5
final EPA report verified

JTan u cpepa

DOI/URL

Kputnueckoe
orpaHuyeHue

surface mining; overburden disposal; mine drainage; major ions; conductivity;
selenium; aquatic communities

https://cfpub.epa.gov/si/si_public record report.cfm?Lab=NCEA&dirEntryld=225743

synthesis of a specific mining system; not a universal model for all coalfields

CIC-US-WAT-002

lop, / ctpaHa/ Tun
Lienouyka

CraTyc npoBepKu

- Downstream effects of mountaintop coal mining: comparing biological conditions using family- and genus-level macroinvertebrate bioassessment tools

2008; USA; primary field study
C3-C5

DOI and study design verified

dTtan u cpepa
DOI/URL

Kputunyeckoe
orpaHuvyeHue

surface mining; valley fills; ionic strength; benthic macroinvertebrates
https://doi.org/10.1899/08-015.1

observational comparison of 37 West Virginia streams; identifies a mining
gradient but not every individual ion's causal share

CIC-US-DUST-@01

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Coal Mine Dust Exposures and Associated Health Outcomes: A Review of Information Published Since 1995

2011; USA; official evidence review

C4-C5
NIOSH report verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvYeHue

underground and surface mining; extraction; processing; respirable coal mine
dust; crystalline silica; respiratory disease

https://cdc.gov/niosh/publications/numbered/2011-172. html

occupational evidence; does not quantify exposure of surrounding
communities
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https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NCEA&dirEntryId=225743
https://doi.org/10.1899/08-015.1
https://cdc.gov/niosh/publications/numbered/2011-172.html

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-us-AsH-ee1 * Human and Ecological Risk Assessment of Coal Combustion Residuals

lop,/ ctpaHa/ Tun 2014; USA,; official probabilistic risk assessment
Lienouka C1-C5
CraTyc npoBepKu EPA rule docket and risk conclusions verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

coal combustion residual disposal; arsenic; lithium; molybdenum;
groundwater exposure

https://www.epa.gov/coal-combustion-residuals/coal-ash-rule

modeled risk under management scenarios; not proof of disease in a named
community

cic-Au-cH4-ee1 - Insights into Elevated Methane Emissions from an Australian Open-Cut Coal Mine Using Two Independent Airborne Techniques

lop / cTpaHa/Tun 2025; Australia; primary airborne measurement study
Lienouka C2-C3
CTaTyc npoBepKu DOI methods and estimates verified

dTtan u cpepa
DOI/URL

Kputunuyeckoe
orpaHu4yeHue

open-cut mining; methane
https://doi.org/10.1021/acs.estlett.4c01063

several campaigns at one mine; episodic rates cannot automatically be treated
as a continuous annual flux

CIc-AU-cH4-002 * Methane Emissions from Superemitting Coal Mines in Australia Quantified Using TROPOMI Satellite Observations

Fop, / cTpaHa/Tun 2021; Australia; primary satellite measurement study
Lienoyka C2-C3
CraTyc npoBepKu PubMed metadata and article verified

3T1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHuyeHue

surface and underground mining; methane
https://doi.org/10.1021/acs.est.1c03976

coarse satellite resolution and spatial attribution; six mines are not the whole
national industry

cic-Au-rFIRe-e01 - Characteristics of an open-cut coal mine fire pollution event

Fop / cTpaHa/Tun 2017; Australia; primary ambient monitoring and plume study
Lienoyka C2-C3
CraTyc npoBepKu DOI abstract and event description verified

dTtan u cpepa
DOI/URL

Kputnueckoe
orpaHuyeHue

open-cut mine fire; PM2.5; carbon monoxide; benzene
https://doi.org/10.1016/j.atmosenv.2016.12.015

45-day Hazelwood event; not representative of routine mine operation
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https://www.epa.gov/coal-combustion-residuals/coal-ash-rule
https://doi.org/10.1021/acs.estlett.4c01063
https://doi.org/10.1021/acs.est.1c03976
https://doi.org/10.1016/j.atmosenv.2016.12.015

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIc-AU-FIRE-002 * Maternal exposure to fine particulate matter from a large coal mine fire...

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

2019; Australia; individualized exposure cohort
C3-C5

legacy full record retained

dTtan u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4YeHune

open-cut mine fire; PM2.5; gestational diabetes
https://doi.org/10.1016/j.envres.2019.108956

positive association for gestational diabetes; not evidence for all pregnancy
outcomes

CIC-AU-FIRE-003

lop / cTpaHa/Tun
Lienoyka

CTaTyc npoBepKM

- Maternal exposure to fine particulate matter from a coal mine fire and birth outcomes

2019; Australia; individualized exposure cohort
C3-C5

legacy full record retained

3T1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4yeHue

open-cut mine fire; PM2.5; preterm birth; fetal growth
https://doi.org/10.1016/j.envint.2019.03.028

null for studied birth outcomes; congenital anomalies were not studied

CIC-AU-DUST-001

lop, / ctpana/Tun

Llenouyka

CTaTyc NnpoBepKM

- Upper Hunter Valley Particle Characterization Study

2016; Australia; official receptor-modeling study
C2-C3

NSW final report verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHuyeHue

open-cut mining; diesel equipment; regional ambient air; PM2.5; black carbon;
elemental profiles
https://www.environment.nsw.gov.au/sites/default/files/upper-hunter-valley-particle-

characterization-study-final-report.pdf

study did not find a unique fugitive-coal-dust fingerprint and was not designed
to quantify total PM10 coal dust

CIC-IN-WAT-001

lop, / ctpaHa/ Tun
Llenouyka

CraTyc npoBepKu

- Environmental geochemistry and quality assessment of mine water of Jharia coalfield, India

2012; India; primary field study
C1-C3
EPA HERO metadata abstract and DOI verified

JTan u cpepa
DOI/URL

Kputnueckoe
orpaHuyeHune

mine water; TDS; sulfate; hardness; Fe; Mn; Ni; Pb
https://doi.org/10.1007/s12665-011-1064-2

92 mine-water samples characterize water quality; they do not establish human
intake or health effects
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https://doi.org/10.1016/j.envres.2019.108956
https://doi.org/10.1016/j.envint.2019.03.028
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https://www.environment.nsw.gov.au/sites/default/files/upper-hunter-valley-particle-characterization-study-final-report.pdf
https://doi.org/10.1007/s12665-011-1064-2

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-IN-WAT-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Assessment of potability of minewater pumped out from Jharia Coalfield, India

2022; India; primary field study 3T1an u cpepa

C1-C3 DOI/URL
PubMed metadata and abstract verified Kputnueckoe
orpaHu4YeHune

underground mine-water pumping and treatment outlets; TDS; hardness;
major ions; trace metals

https://doi.org/10.1007/s11356-021-17918-0

samples were collected at treatment-facility outlets; not a population exposure
study

CIC-IN-AIR-001

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKm

- Spatio-temporal variation of air pollutants around the coal mining areas of Jharia Coalfield, India

2020; India; primary field study 3T1an u cpepa

C2-C3 DOI/URL

PubMed metadata and DOI verified Kputnueckoe
orpaHuyeHue

coal mining and fire area ambient air; particulate matter and gaseous pollutants
https://doi.org/10.1007/s10661-020-08324-z

source mixture includes fire mining transport and road dust; no linked
individual health outcome

CIC-CN-FIRE-HG-001

lop, / ctpana/Tun
Llenouyka

CraTyc npoBepKu

- Dynamic mercury emissions from coal-fire monitoring boreholes in Wuda Coalfield

2017; China; primary field study 3Tan u cpepa

C2 DOI/URL

legacy metadata retained Kputunuyeckoe
orpaHuyeHue

underground coal fires; mercury in borehole exhaust
https://doi.org/10.1016/j.coal.2017.08.013

very high source concentrations are not population exposure concentrations

CIC-CN-FIRE-HG-002

lop, / ctpaHa/ Tun
Lienouyka

CraTyc npoBepKu

2019; China; primary field study dTan n cpepa

C2-C3 DOI/ URL
metadata title authors and DOI verified Kputnueckoe
orpaHu4YeHue

- Mercury emission from underground coal fires in the mining goaf of the Wuda Coalfield, China

underground coal fires; mercury in vents and near-surface air
https://doi.org/10.1016/j.ecoenv.2019.109409

local near-source measurements; no internal dose or health outcome
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https://doi.org/10.1007/s11356-021-17918-0
https://doi.org/10.1007/s10661-020-08324-z
https://doi.org/10.1016/j.coal.2017.08.013
https://doi.org/10.1016/j.ecoenv.2019.109409

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-cn-wAT-e01 * Hydrochemical characteristics of abandoned coal mines derived acid mine drainage in a typical karst basin

lop,/ ctpaHa/ Tun 2024; China; primary field study dTan u cpepa abandoned mines; acid mine drainage; pH; TDS; sulfate; iron; trace elements

Llenoyka C1-C3 DOI/URL https://doi.org/10.1016/j.heliyon.2024.¢31963

CTaTyc npoBepKu open-access article metadata and abstract verified Kputnueckoe nine closed-mine sites in one karst basin; effect on receptors was not measured
orpaHuyeHue

cIc-cN-com-ee1 - Distribution and fate of environmentally sensitive elements (arsenic, mercury, stibium and selenium) in coal-fired power plants at Huainan, Anhui, China

log / cTpaHa/Tun 2012; China; primary material-balance study 3T1an u cpepa power-plant combustion and pollution control; As; Hg; Sb; Se partitioning
among flue gas and solid by-products

Llenoyka C1-C2 DOI/URL https://doi.org/10.1016/j.fuel.2011.12.052
CTaTyc npoBepKu DOI and abstract verified Kputunueckoe two power plants; partitioning is not equivalent to off-site exposure or effect
orpaHuyeHue

cIc-cN-AsH-ee1 - Leachability of mercury in coal fly ash from coal-fired power plants in southwest China

Fop, / cTpaHa/Tun 2022; China; primary leaching experiment JTan u cpepa fly-ash storage or reuse; mercury leaching

Lienoyka Cl1-C2 DOI/URL https://doi.org/10.3389/fenvs.2022.887837

CraTyc npoBepKu open-access full article verified Kputnuyeckoe negative evidence for Hg leaching under tested conditions; cannot be
orpaHu4YeHue generalized to other elements ashes or field settings

CIC-MN-AIR-001 - Air particulate matter pollution in Ulaanbaatar, Mongolia: determination of composition, source contributions and source locations

lop / cTtpaHa/Tun 2011; Mongolia; primary monitoring and receptor-modeling study 3Tan u cpepa domestic and power-plant coal combustion; urban air; fine and coarse PM;
elemental composition; black carbon

Lienoyka C2-C3 DOI/URL https://doi.org/10.5094/APR.2011.017
CraTyc npoBepKu open-access article metadata and abstract verified Kputnyeckoe urban mixture includes coal biomass vehicles soil and episodic forest-fire
orpaHuyeHune smoke; not evidence about mine-site emissions
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https://doi.org/10.1016/j.fuel.2011.12.052
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https://doi.org/10.5094/APR.2011.017

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-MN-AIR-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

* Three-year long source apportionment study of airborne particles in Ulaanbaatar using X-ray fluorescence and positive matrix factorization

2019; Mongolia; primary monitoring and receptor-modeling study 3T1an u cpepa

C2-C3 DOI/URL
repository metadata methods and estimates verified Kputnueckoe
orpaHuyeHue

coal combustion; traffic; oil combustion; resuspended soil; PM2.5 and PM2.5-
10; 16 elements; black carbon

https://doi.org/10.4209/aaqr.2018.09.0351

source profiles are mixed; PMF attribution is model-based and not an
individual exposure/effect chain

CIC-MN-DUST-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Source apportionment and spatial distribution of heavy metals in atmospheric settled dust of Ulaanbaatar, Mongolia

2021; Mongolia; primary field study 3T1an u cpepa

C2-C3 DOI/URL
PubMed metadata and abstract verified Kputnueckoe
orpaHuyeHue

urban coal combustion; traffic; resuspended soil; As; Co; Cr; Cu; Ni; Pb; Zn in
settled dust

https://doi.org/10.1007/s11356-021-13861-2

57 settled-dust samples and PCA attribution; not respirable personal exposure
and not specific to coal mining

CIC-MN-MINE-@01

lop / cTpaHa/Tun
Lienoyka

CTaTyc npoBepKM

- Arsenic and Heavy Metals Contamination of Soils Around Oyu Tolgoi and Tavan Tolgoi Mines

2018; Mongolia; primary soil-screening study dTan u cpepa

C1-C3 DOI/URL

metadata and abstract verified; quality appraisal pending Kputnueckoe
orpaHuyeHue

mine perimeter soils; As; Cd; Cr; Pb; Th; U; Zn; Cu; Ni
https://doi.org/10.14419/ijet.v7i2.23.11955

mixes a copper-gold mine with a coal mine; perimeter concentrations alone do
not prove mine origin exposure or effect

CIC-MN-ROAD-001

lop, / ctpaHa/ Tun

Llenouyka

CraTyc npoBepKu

- Dusty roads and disconnections: Perceptions of dust from unpaved mining roads in Mongolia's South Gobi province

2015; Mongolia; qualitative field study JTan u cpepa

Cco DOI/URL
article methods and scope verified Kputunyeckoe
orpaHuyeHune

coal haul roads and mining infrastructure; road dust as reported environmental
and livelihood pressure

https://doi.org/10.1016/j.geoforum.2015.09.004

interviews and observation document experience and concern but do not
measure dust chemistry concentration or toxic effect
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-US-ASH-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Eight years after the coal ash spill — Fate of trace metals in the contaminated river sediments near Kingston, eastern Tennessee

2019; USA; primary field and leaching study 3T1an u cpepa

C1-C3 DOI/URL
DOI abstract methods and principal findings verified Kputnueckoe
orpaHuyeHue

coal-ash impoundment failure and river deposition; As; Se; Hg and other trace
elements in sediment

https://doi.org/10.1016/j.apgeochem.2019.03.008

residual As and Se source attribution is strong; mostly acid-extractable material
did not imply ready release to the water column

CIC-IN-WASH-@01

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- An investigation of the relationship between raw coal characteristics and effluent quality of Kedla and Rajrappa Washeries, Jharkhand, India

2005; India; primary process-water study 3T1an u cpepa

Cl-C2 DOI/URL
PubMed metadata methods and results verified Kputnueckoe
orpaHuyeHue

coal beneficiation and washery effluent; suspended solids; major ions; Mn;
trace elements

https://doi.org/10.1016/j.jenvman.2005.05.006

two washeries over six months; As Se Hg and Cd were present in coal but not
detected in process water, an important negative result

CIC-CN-SOIL-e01

lop / cTpaHa/Tun

Lienouka

CTaTyc npoBepKM

- Soil heavy metals in a typical coal mining cluster of Northern China: Pollution, source apportionment, and eco-health risks

2026; China; primary soil survey with modeled risk assessment 3T1an u cpepa

C1-C3 DOI/URL
open-access article metadata and abstract verified Kputnueckoe
orpaHuyeHue

open-pit mining cluster; industrial and traffic activity; Cd; Hg and other soil
metals

https://doi.org/10.1016/j.is¢i.2026.116835

88 soil samples; modeled health risk is not measured exposure or disease and
mixed industrial-traffic sources dominate

CIC-AU-DUST-002

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

- Characterization of particulate emissions from Australian open-cut coal mines: Toward improved emission estimates

2018; Australia; primary near-source and boundary measurement study JTan u cpepa

C2-C3 DOI/URL
full methods and results page verified Kputnyeckoe
orpaHuyeHue

open-cut mining activities; TSP; PM10; PM2.5; carbon; silica and mineral
particles

https://doi.org/10.1080/10962247.2017.1415236

three mines and limited-duration sampling; geological dust resembles mine
dust and carbon is only an upper-bound coal indicator
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-au-pusT-ee3 - Open cut black coal mining: Empirical verification of PM2.5 air emission estimation techniques

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

2019; Australia; primary direct emission study 3T1an u cpepa

C2 DOI/URL
DOI abstract verified Kputnueckoe
orpaHuyeHue

haul roads and other open-cut activities; PM2.5 emission rates
https://doi.org/10.1016/j.atmosres.2018.10.008

direct source measurements improve emission factors but do not establish
community exposure or health effect

CIC-AU-HEALTH-001

lop / cTpaHa/Tun
Lienoyka

CTaTyc npoBepKM

2013; Australia; comparative health-record study 3T1an u cpepa

C0-C5 DOI/URL
PubMed metadata and abstract verified Kputnueckoe
orpaHuyeHue

- The health of Hunter Valley communities in proximity to coal mining and power generation, general practice data, 1998-2010

coal mining and power-generation region; patterns of general-practice illness
https://doi.org/10.1071/NB12109

proximity and regional comparison do not isolate coal-mine dust from power
generation or other confounders

cIc-Au-FIRE-e04 - Long-term impacts of coal mine fire-emitted PM2.5 on hospitalisation: a longitudinal analysis of the Hazelwood Health Study

lop, / ctpana/Tun
Llenouyka

CraTyc npoBepKu

2022; Australia; individualized exposure data-linkage cohort dT1an u cpega

C3-C5 DOI/URL
PubMed full abstract and effect estimates verified Kputunueckoe
orpaHuyeHue

open-cut mine fire; PM2.5; respiratory and other hospitalisations
https://doi.org/10.1093/ije/dyab249

positive respiratory associations and explicit null outcomes apply to a six-week
fire event, not routine mining

cic-cA-se-ee1 - Evidence of long-range transport of selenium downstream of coal mining operations in the Elk River Valley, Canada

lop / cTpaHa/Tun
Lienouyka

CraTyc npoBepKu

dTtan u cpepa
C2-C3 DOI/URL
USGS metadata abstract and DOI verified

2024; Canada; primary long-term monitoring and source-attribution study

Kputnyeckoe
orpaHuueHue

surface coal mining and waste rock; selenium in river water and loads
https://doi.org/10.1021/acs.estlett.4c00222

supports transport over more than 575 river km and aquatic risk; does not itself
measure biological effect
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-ca-se-e02 - Regional scale selenium loading associated with surface coal mining, Elk Valley, British Columbia, Canada

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

2015; Canada; primary monitoring and watershed-model study

C1-C3

PubMed metadata and DOI verified

dTtan u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4YeHune

surface mining and waste-rock piles; selenium loading
https://doi.org/10.1016/j.scitotenv.2015.06.040

SPARROW source model and watershed associations; biological effects
require linked evidence

CIC-ZA-WAT-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2013; South Africa; primary event investigation

C1-C4

publisher full abstract and open article verified

- Contamination of the water supply to the town of Carolina, Mpumalanga, January 2012

3T1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

coal-mine seepage; coal handling runoff; storm flushing; pH; Fe; Al; Mn;
sulfate

https://doi.org/10.1590/sajs.2013/20120112

event pathway is strongly reconstructed but individual dose and clinical effects
were not measured

CIC-PL-WAT-001

lop, / ctpana/Tun

Lienoyka

CTaTyc NnpoBepKM

1997; Poland; regional monitoring synthesis

C1-C3

journal metadata abstract and full-text link verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHuyeHue

- The influence of waters from hard-coal mines on the hydrochemical relations of Upper Silesian Coal Basin rivers

underground hard-coal mine-water discharge; chloride; sulfate; salinity;
radium noted

https://www.geographiapolonica.pl/article/item/7880.html

historic 1994 load estimates need a separate current series; ecological and
human effects not measured in this paper

CIC-PL-WAT-002

lop, / ctpaHa/ Tun
Llenouyka

CraTyc npoBepKu

2014; Poland; primary field study

C2-C5

PDF methods scope and DOI verified

JTan u cpepa
DOI/URL

Kputnueckoe
orpaHuyeHune

- The effect of saline mine waters discharge from hard coal mine on the ecological state of the Vistula River

hard-coal mine-water discharge; salinity and physicochemical water properties
https://doi.org/10.1515/ahr-2014-0011

one-kilometre river reach sampled in 2011-2012; limited spatial and temporal
generalizability
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-ID-AMD-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

* The Forming of Acid Mine Drainage Based on Characteristics of Coal Mining, East Kalimantan, Indonesia

2023; Indonesia; primary coal and geochemical characterization study

Cl-C2

open article metadata methods and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

coal exposure; stockpiles; potential acid generation; sulfur and acid-generation
potential

https://doi.org/10.12911/22998993/162551

15 coal samples characterize potential rather than measured off-site drainage
exposure or effect

CIC-US-FIRE-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Centralia Mine Fire Mercury Study

2008; USA,; official primary monitoring report
C2-C3

legacy full PDF and tables checked

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

underground coal-mine fire; Hg; CO; SO2; H2S; TSP; metals in ambient air

https://www.pa.gov/content/dam/copapwp-
pagov/en/dep/documents/business/land/mining/abandonedminereclamation/amlprogram

information/centralia/documents/centraliagasmercurystudy.pdf

20062007 monitoring found average concentrations around background or
below then-applicable standards; no individual health or pregnancy outcome

CIC-RU-AIR-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Kuzbass state environmental report 2011

2012; Russia / Kuzbass; official regional monitoring report

C3
legacy full PDF and table checked

dT1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4eHue

regional coal mining and industrial ambient air; city monitoring exceedances
and pollutant observations

https://kuzbasseco.ru/wp-content/uploads/2025/03/doklad_ecolog 2011 _final.pdf

city-level monitoring cannot attribute a measured concentration to a named
mine fire or individual pregnancy exposure

cic-ru-erID-e01 - Gulyaeva et al.: anthropogenic load, genes and congenital malformations

lop / cTpaHa/Tun

Lienouka

CTaTyc NnpoBepKM

2021; Russia/ Kuzbass; regional screening study

C0-C5
legacy full paper and table checked

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

industrial-region population; composite anthropogenic load and congenital
malformation prevalence

https://doi.org/10.47470/0016-9900-2021-100-7-658-662

ecological city-level gradient; does not identify a coal-specific chemical
source-pathway-dose chain
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-RU-EPID-002

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Gulyaeva et al.: CYP/GSTM polymorphisms and congenital malformations

2018; Russia / Kuzbass; case-control study

C4-C5
legacy full paper checked

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

clinical population in industrial region; genetic susceptibility markers and
congenital malformations

https://doi.org/10.18821/0016-9900-2018-97-7-585-590

clinical case-control evidence does not reconstruct territorial coal-pollutant
exposure

CIC-US-ASH-003

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2016; USA; primary multi-site hydrogeochemical and isotope study

C1-C3

publisher abstract methods numerical results and DOI verified

- Evidence for Coal Ash Ponds Leaking in the Southeastern United States

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

coal-ash impoundment storage; B; Sr; sulfate; Ca; Mn; Fe; Se; As; Mo; V in
groundwater and surface water

https://doi.org/10.1021/acs.est.6b01727

24 impacted surface-water samples and 165 monitoring wells across selected
sites; leakage evidence does not itself establish human intake or disease

CIC-US-ASH-004

lop / cTpaHa/Tun
Lienoyka

CTaTyc NnpoBepKM

2014; USA; primary field bioaccumulation study
C2-C5
ORNL metadata abstract findings and DOI verified

3T1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHuyeHue

- Selenium bioaccumulation in fish exposed to coal ash at the Tennessee Valley Authority Kingston spill site

coal-ash spill and residual ash; selenium in whole fish and fillets
https://doi.org/10.1002/etc.2673

fish selenium was elevated relative to reference locations but below considered
risk thresholds and did not increase over five years

CIC-US-ASH-005

lop, / ctpaHa/ Tun
Lienouyka

CraTyc npoBepKu

2021; USA; primary sediment and biota study
C2-C5

open-access article abstract and DOI verified

- Examination of mercury contamination from a recent coal ash spill into the Dan River

JTan u cpepa
DOI/URL

Kputnueckoe
orpaHu4eHue

coal-ash spill; mercury in sediment aquatic invertebrates and fish
https://doi.org/10.1016/j.ecoenv.2020.111469

negative evidence: no longitudinal or temporal Hg increase in biota within the
first three years; buried ash may remain
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-IN-WAT-003

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Impact of coal mining activities on the water quality: A case study of Jharia Coalfield, Dhanbad, India

2026; India; primary hydrogeochemical field study with modeled health risk

C1-C4
publisher full abstract study sites and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvyeHue

active collieries; washeries; overburden dumps; river; TDS; hardness; BOD;
Al; Cd; Cr; Ni and major ions

https://doi.org/10.1016/j.envres.2026.123951

15 locations and source attribution by diagrams/correlations; modeled health
risk is not measured dose or disease and washery versus AMD contributions
remain imperfectly separated

CIC-IN-WASH-002

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Heavy metal pollution due to coal washery effluent and its decontamination using a macrofungus Pleurotus ostreatus

2017; India; primary effluent analysis and laboratory remediation experiment

Cl-C2

EPA HERO metadata full abstract numerical removal results and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

coal beneficiation effluent; suspended particles; Mn; Zn; Ni; Cu; Co; Cr; Fe;
Pb

https://doi.org/10.1016/j.ecoenv.2017.07.001

effluent from one Dhanbad washery and fungal laboratory endpoints; predicted
aquatic harm is not a field effect study

CIC-MN-COMB-001

lop / cTpaHa/Tun
Lienouka

CTaTyc npoBepKM

- Emission Characteristics of Particulate Matter, Volatile Organic Compounds, and Trace Elements from the Combustion of Coals in Mongolia

2018; Mongolia; controlled combustion experiment
Cl1-C2

full article metadata design emission factors and DOI verified

dT1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4yeHue

domestic coal combustion; PM10; submicron PM; VOCs; metals; anions
https://doi.org/10.3390/ijerph15081706

three coals burned at fixed heat flux in a calorimeter; emission factors are
source characterization not actual household exposure

CIC-MN-SOILWAT-001

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

2026; Mongolia; primary landscape-geochemical field study

C1-C3

journal citation abstract and DOI verified

- Ecological state of soils and waters in the mining areas of South Gobi province of Mongolia

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHuyeHue

coal and copper mining landscapes; nearby farms; Na; F; Mg; chloride; sulfate;
Ni; Cu; Zn; As in wells boreholes and soils

https://doi.org/10.19047/0136-1694-2026-127-160-188

study combines Tavan Tolgoi coal and Oyu Tolgoi copper landscapes; local
exceedances cannot automatically be attributed to coal mining alone
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cIc-mn-pusT-ee2 - Monitoring Aeolian Erosion from Surface Coal Mines in the Mongolian Gobi Using InSAR Time Series Analysis

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2024; Mongolia; remote-sensing and trajectory study

C2-C3

open full article methods and scope verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

open-pit coal mining and stockpiles; acolian erosion and coal-dust transport
footprint

https://doi.org/10.3390/rs16214111

detects surface change and modeled transport footprint but does not chemically
measure airborne concentration personal exposure or health effect

CIC-RU-WAT-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2020; Russia / Kuzbass; primary long-term hydrochemical and
microbiological study

C1-C3

full Russian article methods measurements and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- CynbdaTpeayKuus B MOA3eMHBIX TOPU30HTAX 3aTOILUIEHHOH YyroJbHO maxThI B Ky3oacce

flooded Severnaya coal mine and discharge well; H2S; sulfate reduction;
sulfur-oxidizing microbial community

https://doi.org/10.31857/S0026365620050183

one flooded mine system; sulfur flux at the well discharge does not establish
downstream population exposure or regional representativeness

CIC-CA-SE-003

lop / cTpaHa/Tun

Lienouka

CTaTyc npoBepKM

2008; Canada; primary field-exposure and laboratory-rearing effect study

C2-C5

PubMed abstract study design numerical tissue concentrations outcomes and
DOI verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Reproductive success early life stage development and survival of westslope cutthroat trout exposed to elevated selenium in an area of active coal mining

surface coal mining and selenium-bearing drainage; selenium in trout eggs;
fertilization; alevin mortality; fry viability

https://doi.org/10.1021/es072034d

eggs came from 12 exposed-site and 16 reference-site fish and were reared in
the laboratory; thresholds are species and study specific and do not alone
quantify population-level decline

CIC-CA-SE-004

lop / cTpaHa/Tun

Lienoyka

CTaTyc NnpoBepKM

2022; Canada; primary multi-media field exposure and reproductive endpoint
study

C2-Cs5

PubMed abstract media endpoints negative finding and DOI verified

- Bioaccumulation and effects of selenium from surface coal mining in an aquatic songbird

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

surface coal mining and downstream food web; selenium in water periphyton
invertebrates dipper blood eggs and feathers; clutch size; hatching success

https://doi.org/10.1016/j.envres.2022.112702

sampled sites and endpoints showed exposure but no significant impairment of
hatching success or clutch size at the time of study; this does not exclude other
species endpoints or future effects
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-cn-BIo-e01 - Potentially toxic metals and the risk to children's health in a coal mining city: An investigation of soil and dust levels bioaccessibility and blood lead levels

lop / cTpaHa/Tun 2020; China; primary urban soil dust bioaccessibility and child biomonitoring 3T1an u cpepa
study

Llenoyka C3-C4 DOI/URL

CraTyc npoBepKu PubMed full abstract sample size age-stratified blood lead results and DOI Kputnueckoe
verified orpaHu4YeHune

coal-mining city with mining combustion traffic and other urban sources; As;
Co; Cr; Cu; Mn; Ni; Pb; Sr; Zn; Ca; Fe; Mg in soil and street dust; blood lead

https://doi.org/10.1016/j.envint.2020.105788

229 children provide an internal-dose marker but the urban mixture and cross-
sectional design do not assign each child's blood lead specifically to coal
mining or prove a health effect

CIC-CN-0cc-001 * A prospective cohort study among new Chinese coal miners: the early pattern of lung function change

lop / cTpaHa/Tun 2005; China; prospective occupational cohort with repeated dust-area 3T1an u cpepa
sampling and spirometry

Llenoyka C4-C5 DOI/URL

CraTyc npoBepKu PubMed and open-access abstract cohort sizes follow-up design and DOI Kputnueckoe
verified orpaHu4YeHue

underground coal mining; total and respirable mine dust; longitudinal FEV 1

https://doi.org/10.1136/0em.2005.020271

area rather than personal dust sampling and early non-linear FEV1 trajectory
complicate dose-response interpretation; smoking modified the decline

c1c-mN-epID-ee1 - Coal burning-derived SO2 and traffic-derived NO2 are associated with persistent cough and current wheezing symptoms among schoolchildren in

Ulaanbaatar Mongolia

Fop, / cTpaHa/Tun 2019; Mongolia; cross-sectional schoolchild exposure and symptom study JTan u cpepa

Lienoyka C3-C5 DOI/URL

CraTyc npoBepku open full article design sample size effect estimates and DOI verified Kputunuyeckoe
orpaHuyeHue

urban household coal combustion and traffic in a basin; outdoor SO2 and NO2;
persistent cough; current wheeze

https://doi.org/10.1186/s12199-019-0817-5

area-level outdoor measurements and questionnaire symptoms do not provide
personal chemical dose; coal traffic household heating and district
characteristics coexist
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-US-WAT-003

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2004; USA,; official primary watershed field investigation

C1-C3
USGS report page abstract site M19/S15 measurements and flow data verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

- Effects of Abandoned Coal-Mine Drainage on Streamflow and Water Quality in the Mahanoy Creek Basin Pennsylvania 2001

abandoned anthracite mines and mine-tunnel drainage; acidity; sulfate;
dissolved Fe; Al; Mn; stream loading

https://pubs.usgs.gov/sir/2004/5291/

Centralia Mine Tunnel drains a mined watershed but the study does not
separate chemistry caused by historical mining from any incremental effect of
the underground fire; no individual human dose

CIC-DE-WAT-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2021; Germany; primary 190-km river-sediment field transect

C2-C3

publisher abstract EPA HERO metadata study distance findings and DOI
verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- Geochemical signatures of lignite mining products in sediments downstream a fluvial-lacustrine system

open-cast lignite mining; pyrite weathering; post-mining groundwater rise; Fe;
sulfate; sulfur; Ni; Co; Al in the River Spree system

https://doi.org/10.1016/j.scitotenv.2020.143942

sediment signatures trace mining products but do not measure drinking-water
intake or health; urban Zn Cr Pb Cu dominate the final Berlin signature

CIC-DE-ECO-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKm

2024; Germany; primary river food-web and fish-community field study

C3-Cs

open full article field comparisons numerical endpoints limitations and DOI
verified

- Effects of mining activities on fish communities and food web dynamics in a lowland river

dT1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

lignite-mining iron load in the River Spree and reservoir retention; iron
flocculation; benthic invertebrates; fish abundance biomass and diet

https://doi.org/10.1002/ece3.11111

three upstream and three downstream locations sampled at one time; reservoir
dam and water-temperature differences prevent attribution of every biological
difference to iron alone

cIc-Au-BLAsT-ee1 * Emissions from Blasting in Open Cut Coal Mining

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2013; Australia; industry-funded primary fence-line monitoring project

C2-C3

ACARP project abstract monitoring period methods and attribution conclusion
verified

dT1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

open-cut drilling and blasting with ammonium-nitrate explosives; NO2; blast
fumes; hydrocarbons; diesel and regional NO2 sources

https://www.acarp.com.au/abstracts.aspx?repld=C18034

full numerical report is access-restricted; industry-funded study found multiple
NO2 sources and did not establish community dose or health effect
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-AU-TRAN-001

lop / cTpaHa/Tun

Lienouka

CraTyc npoBepKu

- Western—Metropolitan Rail Systems Coal Dust Monitoring Program

2013; Australia; government-operated pre/post mitigation corridor monitoring

C2-C3

Queensland government program summary reports and peer-review statement
verified

dTtan u cpepa

DOI/URL

Kputnyeckoe
orpaHuueHue

rail transport of coal to Port of Brisbane; PM; deposited dust composition; coal
particles; resuspended mineral and urban dust

https://www.qld.gov.au/environment/management/monitoring/air/air-

programs/management/monitoring

specific southern Queensland corridor and monitoring periods; compliance
and source mix do not prove zero short-duration exposure at every coal-
transport route

CIC-US-STOR-001

lop / cTpaHa/Tun

Lienouyka

CTaTyc NpoBepKM

1985; USA; primary runoff stream and macrobenthos field study

CI1-C5

journal abstract sampling design chemistry ecological conclusion and DOI
verified

- Effects of coal pile runoff on stream quality and macroinvertebrate communities

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

coal storage piles; acidic runoff; Mn; Al; Zn; Fe; sulfate; stream
macroinvertebrates

https://doi.org/10.1111/j.1752-1688.1985.tb00155.x

two Maryland storage areas sampled in 1982—1983; periodic drought and
organic inputs also shaped the invertebrate community and prevent a single-
stressor interpretation

CIC-US-BEN-001

lop / cTpaHa/Tun

Lienouyka

CraTyc npoBepKu

2017; USA; descriptive multi-source public-health investigation

C2-C5

open full article spill quantity water concentrations case review survey
estimates limitations and DOI verified

- Acute Health Effects After the Elk River Chemical Spill West Virginia January 2014

dTtan u cpepa

DOI/URL

Kputnyeckoe
orpaHuyeHue

storage and accidental release of coal-beneficiation chemicals into municipal
water source; crude MCHM; PPH; treated drinking water; acute reported
symptoms

https://doi.org/10.1177/0033354917691257

three descriptive datasets did not quantify individual dose or establish
causation; odor awareness recall media attention and heterogeneous case
definitions could affect symptom reporting
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-us-BeN-e02 - National Toxicology Program research program on chemicals spilled into the Elk River in West Virginia

lop / cTtpaHa/Tun 2016; USA,; official multi-assay toxicology program synthesis 3T1an u cpepa

Lienouka C0-C5 DOI/URL

CraTyc npoBepKu NTP final program page collective conclusion chemical inventory and study Kputnueckoe
links verified orpaHuyeHue

coal-beneficiation chemical spill toxicology follow-up; MCHM and minor
mixture components; developmental dermal airway cellular and model-
organism endpoints

https://ntp.niehs.nih.gov/research/topics/wvspill

experimental toxicology and screening-level evaluation do not reconstruct
individual human dose during the spill or invalidate mild symptoms reported in
descriptive surveillance

cic-cA-N-ee1 - Nitrate release from waste rock dumps in the Elk Valley British Columbia Canada

lop / cTpaHa/Tun 2017; Canada; primary chemical and stable-isotope field investigation 3T1an u cpepa

Lienoyka C1-C3 DOI/URL

CraTyc npoBepKu publisher abstract PubMed record field design isotope attribution and DOI Kputnueckoe
verified orpaHu4YeHune

surface coal mining; blasting; waste-rock disposal; nitrate from explosive
residues; unsaturated waste-rock dumps; rock-drain water

https://doi.org/10.1016/j.scitotenv.2017.05.253

identifies source and release pathway but does not measure downstream
human dose or an ecological effect; dump-specific leaching behaviour should
not be universalised

cic-us-N-ee1 - Excess Nitrate Export in Mountaintop Removal Coal Mining Watersheds

lop / cTpaHa/Tun 2019; USA; primary multi-scale watershed monitoring and isotope study 3T1an u cpepa

Lienoyka C2-C3 DOI/URL

CraTyc npoBepKu open full article methods results numerical fluxes isotope interpretation Kputnyeckoe
limitations and DOI verified orpaHuyeHue

mountaintop-removal coal mining; blasting; valley fills; reclamation; nitrate
export; explosive residue; fertilizer; rock-derived nitrogen; altered nitrogen
cycling

https://doi.org/10.1029/20191G005174

mining-associated nitrate is established but isotope signatures did not uniquely
identify explosives or fertilizer; persistent post-mining export cannot be
assigned to explosive residue alone

73


https://ntp.niehs.nih.gov/research/topics/wvspill
https://doi.org/10.1016/j.scitotenv.2017.05.253
https://doi.org/10.1029/2019JG005174

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-cA-N-e02 - The Effects of Explosives Use on Water Quality at Fording Coal Limited

lop / cTpaHa/Tun

Lienoyka

CraTyc npoBepKu

1983; Canada; official one-year coal-mine water-quality field study

C1-C3

official British Columbia report identity study period object and stated purpose
verified

dTtan u cpepa

DOI/URL

Kputnyeckoe
orpaHuueHue

surface coal mining; ammonium-nitrate explosives; mine drainage; nitrogen
species in mine drainage and the Fording River; algal-growth concern

https://www2.gov.bc.ca/assets/gov/environment/air-land-

water/water/waterquality/monitoring-water-quality/wq_bc_mining_explosives_wq.pdf

historical report; numerical tables and effect interpretation require direct table-
level extraction before use in a quantitative claim

CIC-US-BEN-003

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2015; USA; laboratory batch and column fate study

Cl-C2

PubMed bibliographic record abstract experimental processes conclusion and
DOI verified

- Investigation of MCHM transport mechanisms and fate: implications for coal beneficiation

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

routine fine-coal beneficiation; MCHM volatilization; sorption to coal and
tailings; leaching and desorption

https://doi.org/10.1016/j.chemosphere.2015.01.054

laboratory fate experiments support retention under studied conditions but do
not survey every operating plant spill pathway tailings impoundment or long-
term field discharge

CIC-CN-BEN-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2022; China; laboratory flotation and release experiment on mine-specific coal

Cl-C2

open full article experimental design tables element-specific release values
limitations and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- Distribution and Migration of Trace Elements during Flotation in Ge-Rich Low-Rank Coal from Wulantuga Coal Mine Inner Mongolia China

coal preparation and flotation; argillation; trace-element partitioning into
cleaned coal tailings and process water

https://doi.org/10.1021/acsomega.1c05487

bench-scale release into coal-preparation water is not a measurement of
discharge beyond a plant and does not establish receptor exposure or toxicity

CIC-IN-ASH-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2016; India; seasonal groundwater field survey around an unlined ash pond

C1-C3

DOAIJ record open article abstract sites seasons concentration ranges and DOI
verified

dTtan u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

- Heavy metal contamination of groundwater due to fly ash disposal of coal-fired thermal power plant Parichha Jhansi India

coal combustion; wet fly-ash disposal; Pb Ni Cr Mn Fe in coal fly ash and
village groundwater

https://doi.org/10.1080/23311916.2016.1179243

spatial groundwater survey without an isotope or hydrologic source tracer;
exceedance near an ash pond does not allocate every measured metal
exclusively to fly ash
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-IN-ASH-e02 - Assessment of groundwater pollution from ash ponds using stable and unstable isotopes around the Koradi and Khaperkheda thermal power plants

Maharashtra India

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2015; India; primary hydrochemical and multi-isotope source-attribution field
study

C2-C3

EPA HERO bibliographic record abstract isotope findings DOI and study
design verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

coal combustion ash ponds; brick kilns; domestic wastewater; groundwater
salinity sulfate and water-source tracers

https://doi.org/10.1016/j.scitotenv.2015.02.083

site-specific attribution study; low ash-pond influence at these plants does not
show that all ash ponds are contained or harmless

CIC-ZA-ASH-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NnpoBepKM

2025; South Africa; open-access MSc field thesis

C1-C3

university repository record abstract sampling design main findings usage
indices and persistent handle verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Contamination of groundwater by leachate plumes from coal fly ash: a case study of Matimba power station ash dump Limpopo province South Africa

coal combustion; dry ash disposal; TDS EC sulfate chloride sodium
magnesium manganese iron and groundwater facies

https://hdl.handle.net/10210/518526

master's thesis rather than independent peer-reviewed article; abstract-level
extraction does not establish household ingestion or health outcome and exact
borehole data require full-table audit

CIC-CN-COMB-002

lop, / ctpaHa/ Tun

Lienoyka

CraTyc npoBepKu

2017; China; full-scale simultaneous field mass-balance study

C1-C3

open journal abstract plant configuration EPA Method 29 distribution removal
stack ranges and DOI verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHuyeHue

- Distribution co-removal and emission characteristic of trace elements in 320 MW coal-fired power plant

coal combustion; SCR ESP and wet flue-gas desulfurization; Cr Mn Co Ni Cu
Zn As Mo Cd Sb Ba Pb in bottom ash fly ash WFGD removal and stack gas

https://doi.org/10.11949/j.issn.0438-1157.20170141

one 320 MW unit and twelve elements; stack concentration is not ambient
concentration personal exposure or health effect; captured mass becomes a
solid or liquid waste-management burden


https://doi.org/10.1016/j.scitotenv.2015.02.083
https://hdl.handle.net/10210/518526
https://doi.org/10.11949/j.issn.0438-1157.20170141

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-In-com-ee1 - Distribution of trace elements in coal and combustion residues from five thermal power plants in India

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2011; India; primary multi-plant coal and ash characterization study

Cl-C2

publisher abstract methods concentration ranges partitioning findings and DOI
verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

coal combustion and residue generation; Pb Cu Cd Zn Fe Mn Cr Ni Mg Li Co
Hg As in feed coal fly ash and bottom ash

https://doi.org/10.1016/j.coal.2011.03.008

measures coal and collected ash rather than stack emissions leaching ambient
transport or receptor exposure; enrichment in fly ash is a waste
characterization not a health-risk estimate

CIC-RU-WAT-002

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2015; Russia / Kuzbass; mine-closure hydrogeological and hydrochemical
monitoring synthesis

C1-C3

article identity authors monitoring scope named mines rivers and reported
upstream exceedances verified

- DKoJIOrn4YecKue IocjaeCTBUA 3aKpPbhITHUA IIIAXT B I{y36acce 1N UX MOHUTOPUWHT

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

closed coal mines; pumped or discharging mine water; receiving rivers;
suspended solids BOD COD Fe Mn Cu and pre-existing river contamination

https://cyberleninka.ru/article/n/ekologicheskie-posledstviya-zakrytiya-shaht-v-

kuzbasse-i-ih-monitoring

monitoring synthesis draws partly on a 2014 institutional report; values
expressed as multiples of regulatory limits rather than complete concentrations
and flows; upstream pollution prevents simple before-after attribution

CIC-ID-WAT-001

lop / cTpaHa/Tun

Lienouyka

CTaTyc NpoBepKM

2018; Indonesia; primary field mine-water and treatment-system study in
IMWA proceedings

C1-C3

open full paper named pits seasonal chemistry treatment inlet-intermediate-
outlet values and study limitations verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

- Acid Mine Drainage in a Tropical Environment: A Case Study from Bukit Coal Mine Site in South Sumatra Indonesia

open-pit coal mining; pit lakes; stockpile drainage; passive treatment; pH
sulfate Al Fe Mn and other trace elements

https://www.imwa.info/docs/imwa_2018/IMWA2018_Gautama_611.pdf

mine-site water and treatment measurements do not establish receiving-water
concentration ecological exposure or human health effect; proceedings paper is
not an independent regulatory audit
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-ID-WAT-002

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

* Metals Distribution in River Sediment from Open-Pit Coal Mine Activity

2023; Indonesia; primary river-sediment field study in IMWA proceedings

C1-C3

open full paper 15.4 km transect 15 composite sediment stations 10 treatment-
plant outlets ICP-MS values spatial analysis and funding statement verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

active and inactive open-pit coal mines; mine-water treatment effluents; Fe Mn

Pb Crand Ni in Lati River sediment

https://www.imwa.info/docs/imwa_2023/IMWA2023_Farahnaz 159.pdf

sediment accumulation was not paired with organism tissue toxicity or health

outcomes; geological background and multiple mine outlets complicate
allocation to one operator or discharge; company environmental department
participated in the study

CIC-ID-TRN-001

lop / cTpaHa/Tun

Lienouyka

CTaTyc NpoBepKM

- Distribution and density of coal spills and bioaccumulation factors of metals in fish at a ship-to-ship coal transfer area

2026; Indonesia; primary marine field study

Cl-C4

publisher bibliographic record DOI study area sampling design abstract
numerical BAF and BSAF ranges and principal findings verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

barge-to-vessel coal transshipment; marine coal spills; coal debris Fe Mn Zn
Cu Pb Cd As and Hg in sediment water fish and plankton

https://doi.org/10.1016/j.rsma.2026.105207

abstract-level extraction does not provide all concentration tables reference-
site design species-specific thresholds or confounder adjustment;
bioaccumulation is not itself a demonstrated adverse effect or human dose

CIC-US-FIRE-002

lop / cTpaHa/Tun

Lienouyka

CTaTyc NpoBepKM

- Problems in the Control of Anthracite Mine Fires: A Case Study of the Centralia Mine Fire (August 1980)

1983; USA; U.S. Bureau of Mines Report of Investigations 8799

C0-C2

CDC/NIOSH repository bibliographic record full-report identity scope
Centralia control options and documented residential monitoring response
verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

underground anthracite mine fire beneath an inhabited borough; fire
propagation heat subsidence fumes and carbon-monoxide surveillance

https://stacks.cdc.gov/view/cdc/10644

documents hazard recognition monitoring and engineering decisions but does

not by itself provide an epidemiological causal estimate; detector installation is

not proof that every monitored home had harmful CO concentrations
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

cic-cA-N-e03 - Growth of Coal Mining Operations in the Elk River Valley Canada Linked to Increasing Solute Transport of Se Nitrate and Sulfate into the Transboundary
Koocanusa Reservoir

log / cTpaHa/Tun 2023; Canada / USA; peer-reviewed paired-watershed trend and load study 3T1an u cpepa open-pit coal mining; waste rock; transboundary river transport; nitrate plus
nitrite selenium and sulfate

Lienouka C2-C3 DOI/URL https://doi.org/10.1021/acs.est.3c05090
CTaTyc npoBepKu USGS publication record DOI paired-watershed design flow-normalized trend ~ KpuTu4eckoe co-transported solutes were analysed together; the study establishes
periods concentration and load changes verified orpaHuyeHune watershed-scale transport but not a nitrate-specific biological effect individual

dose or source split among individual mines

cic-ca-N-ee4 - Elk Valley Water Quality Plan: nitrate and sulphate aquatic-effects benchmark derivation

log / cTpaHa/Tun 2014; Canada; site-specific controlled-toxicity evidence and management 3T1an u cpepa mine-related nitrate in surface water; nitrate-N direct aqueous toxicity
benchmark modified by hardness
Llenoyka C3-C5 DOI/URL https://www2.gov.bc.ca/assets/gov/environment/waste-management/industrial-

waste/industrial-waste/mining-smelt-energy/area-based-man-plan/evwq_full_plan.pdf

CraTyc NnpoBepKu official provincial-hosted plan receptor species test types effect levels hardness ~ Kputnuyeckoe benchmarks rely partly on company-commissioned site-water tests and predict
adjustment and benchmark basis verified orpaHu4YeHue controlled-test effects; they are not field proof that nitrate caused an observed
community or fish-population change in the Elk Valley

CIC-AU-FIRE-005 - Most respiratory symptoms have resolved 9 years after PM2.5 exposure from the Hazelwood coal mine fire

log / cTpaHa/Tun 2026; Australia; longitudinal exposed-comparison adult cohort 3T1an u cpepa open-cut brown-coal mine fire; PM2.5; wheeze; dyspnea; chest tightness;
cough; phlegm; nasal symptoms

Lienoyka C3-C5 DOI/URL https://doi.org/10.1097/EE9.0000000000000450
CraTyc npoBepKu PubMed and open full article cohort waves sample sizes exposure Kputunyeckoe follow-up subsample was enriched for asthma and smaller than baseline;
reconstruction results null outcomes DOI and conflicts verified orpaHu4YeHune exposure was modelled from time-location histories; persistence or resolution

of symptoms does not describe unmeasured diseases
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-IN-AIR-002 * PM2.5-bound trace elements in a critically polluted industrial coal belt of India: seasonal patterns source identification and human health risk assessment

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2021; India; year-long ambient filter chemistry and modelled risk assessment 3T1an u cpepa

C2-C4 DOI/URL

PubMed abstract sampling period mean PM2.5 element order source-analysis Kputnueckoe
statement and modelled risk conclusions verified orpaHu4YeHune

coalfield fires mining transport and resuspended road dust; PM2.5-bound Fe
Mn Cu Zn Cr Pb Co Ni Cd and As

https://doi.org/10.1007/s11356-021-12876-z

PCA and correlation identify a source mixture rather than fire-only attribution;
HQ HI and excess-cancer-risk calculations are model outputs not measured
internal dose or observed disease

CIC-CN-FIRE-HG-003

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2016; China; primary in-situ vent monitoring study 3T1an u cpepa
Cl1-C2 DOI/URL

publisher bibliographic record DOI hill dimensions sampling design number Kputnueckoe
of measurements and concentration range verified orpaHu4YeHune

* Mercury emission from spontaneously ignited coal gangue hill in Wuda coalfield Inner Mongolia China

spontaneously burning coal-gangue waste pile; gaseous mercury at
combustion vents

https://doi.org/10.1016/j.fuel.2016.05.092

vent concentrations at a burning waste pile are source measurements not
residential ambient concentration inhaled dose or health effect; mercury alone
does not represent the complete emission mixture

cic-cA-N-ee5 - Fording River Operations Local Aquatic Effects Monitoring Program 2023

lop / cTpaHa/Tun

Lienoyka

CraTyc npoBepKu

2024; Canada; operator-commissioned field aquatic monitoring report 3T1an u cpepa
C3-C5 DOI/URL

report study question field stations before-after and upstream-downstream Kputnyeckoe
comparisons and stated nitrate interpretation verified orpaHu4YeHune

open-pit coal mining and water treatment; nitrate and co-occurring mine-
related constituents; benthic invertebrate community

https://www.glencore.ca/.rest/api/vl/documents/19195851bd2ee7b13b2a36fe447927ab/
Fording%2BRiver%2BOperations%2BLocal%2BAquatic%2BEffects%2BMonitoring%2
BProgram%2B2023.pdf

operator-commissioned monitoring; nitrate selenium nickel cadmium sulphate
flow habitat and treatment effects coexist; finding that nitrate is not the primary
cause is a weight-of-evidence interpretation rather than a nitrate-only field
experiment
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

c1c-GLOBAL-BEN-001 * Development Document for Interim Final Effluent Guidelines and New Source Performance Standards for the Coal Mining Category

lop / cTpaHa/Tun

Lienoyka

CraTyc npoBepKu

1976; Global; official multi-facility technical survey 3T1an u cpepa coal preparation and wet cleaning; process water suspended solids and facility
water circuits

Cl1-C2 DOI/URL https://www.epa.gov/sites/default/files/2014-
08/documents/coal_mining_dd_int_final 1976 _057a.pdf

EPA technical survey scope and reported preparation-facility water-circuit Kputunyeckoe historical US industry survey; process configurations and regulation have

finding verified orpaHu4YeHune changed; closed-circuit reporting is not proof of zero release and the document

does not provide a modern chemical-specific receptor chain

CIC-MN-BIO-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Environmental health survey for children residing near mining areas in South Gobi Mongolia

2021; Mongolia; cross-sectional child biomonitoring study 3T1an u cpepa mixed mining household fuel and domestic exposure setting; blood lead
cadmium mercury; hair mercury; urine total arsenic

C3-C4 DOI/URL https://doi.org/10.1186/s41182-021-00326-6
open full text sites sample size laboratory QA values alternative-source Kputnueckoe one-time sample of 118 children without matched environmental air soil and
discussion and limitations verified orpaHu4YeHune water samples; the three soums differ in coal copper-gold and small-scale

mining plus household sources so biomarkers cannot be assigned specifically
to Tavan Tolgoi coal dust

CIC-RU-DUST-002
Kuzbass Russia

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

- Spatial Patterns of Dust Deposition and PAH Accumulation in Snow near an Open-Pit Coal Mine: The Roles of Topography and Wind Direction in

2026; Russia / Kuzbass; primary snow-deposition particle chemistry study 3T1an u cpepa open-pit overburden and pre-mining stage; PM10 PMO0.1 mineral phases and
PAHs in snow

C2-C3 DOI/URL https://doi.org/10.3390/su18115679

full article design particle fractions XRD HPLC values spatial directions and Kputunueckoe snow-deposited mass is not breathing-zone PM concentration or personal

conclusions verified orpaHu4YeHune dose; no health endpoint; lack of a monotonic distance gradient and mixed

supporting activities limit simple mine-only attribution
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC-ID-WAT-003

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2004; Indonesia; university master's thesis field survey available at abstract
level

C2-C5

university repository abstract methods key water values plankton-index values
and dilution statement verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

- Kajian kualitas lingkungan air sungai Lati dan sosial ekonomi masyarakat desa Sembakungan akibat aktivitas penambangan batubara PT Berau Coal

coal-mine waste discharge to Lati River; pH TDS TSS Fe Mn and plankton
diversity

https://etd.repository.ugm.ac.id/penelitian/detail/25320

full thesis is not publicly displayed; purposive sampling and abstract-level
extraction prevent audit of station-level tables seasonal replication co-
contaminants and causal allocation to individual discharges

CIC-TR-AIR-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2011; Turkey; primary spatial lichen biomonitoring study

C2-C4

PubMed DOI 44-station grid 2004-2006 period ICP-MS element list wind-
direction pattern and conclusions verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- Biomonitoring of metals in the vicinity of Soma coal-fired power plant in western Anatolia Turkey using the epiphytic lichen Xanthoria parietina

coal-fired power generation and atmospheric deposition; As Cd Co Cr Cu Fe
Hg NiPb Se Th U V and Zn in lichens

https://doi.org/10.1080/10978526.2011.609075

lichen concentration integrates deposition but is not human internal dose or a
direct ecological-effect endpoint; traffic industry soil and regional sources
were not eliminated by an experimental source tracer

CIC-BG-WAT-001

lop / cTpaHa/Tun

Lienouyka

CTaTyc NpoBepKM

2026; Bulgaria; primary upstream-downstream river chemistry and biological-
community study

C2-C5

DOI authors 2013-2022 monitoring 2023-2024 sampling upstream-
downstream design chemical variables and community results verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

- Impact of Coal-Fired Power Plant Activities on the Ecological Status of River Ecosystems: Case Study of Sokolitsa River Bulgaria

coal-fired power plant wastewater and adjacent energy complex; temperature
conductivity hardness calcium sulfate nitrogen nutrients phytobenthos and
macrozoobenthos

https://doi.org/10.3390/environments 13040191

the Sokolitsa lies within a wider lignite mining and power complex;
wastewater hydromorphology temperature nutrients salts and other pollutants
co-vary so a single chemical cannot be assigned as the sole cause
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

C1c-GLOBAL-CH4-001 - 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 2 Chapter 4 Fugitive Emissions

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2006; Global; international inventory methodology

C0-C2

IPCC tier equations documentation requirements and relative status of direct
mine-specific measurement versus emission-factor methods verified

3T1an u cpepa surface underground and post-mining coal; methane emission factors activity

data and mine-specific measurements

DOI/URL https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html
Kputnueckoe inventory methodology is not an independent atmospheric measurement;
orpaHu4YeHune uncertainty depends on gas-content representativeness activity data mine type

and temporal variability and cannot validate a named mine by itself

CIC2-US-CEN-001

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

2017; USA; primary field chronosequence
MaTepuanbHbI MOTOK BTOPOro NpoxoAa

full article verified

- Divergent extremes but convergent recovery of bacterial and archaeal soil communities to an ongoing subterranean coal mine fire

3T1an u cpepa underground coal fire; soil chemistry and microbiome

DOI/URL https://doi.org/10.1038/ismej.2017.1
Kputunueckoe space-for-time fire history is not repeated measurement of every site; near-
orpaHu4YeHune complete community convergence does not establish recovery of every soil

function

CIC2-US-CEN-002

lop / cTpaHa/Tun
Lienouka

CTaTyc NnpoBepKM

2024; USA; primary seven-year field study
MaTepuasnbHbI MOTOK BTOPOro NMpoxoAa

full article verified

- Arrive and wait: Inactive bacterial taxa contribute to perceived soil microbiome resilience after a multidecadal press disturbance

3Tan u cpepga underground coal fire; soil microbiome

DOI/URL https://doi.org/10.1111/ele. 14393
Kputnueckoe microbial community resilience does not equal restoration of soil profile
orpaHu4YeHue vegetation geology or human safety

CIC2-US-CEN-003

lop, / ctpana/Tun
Llenouyka

CraTyc npoBepKu

2024; USA; primary dataset announcement
MaTepunasbHbI NOTOK BTOPOro Npoxopa

methods and dataset verified

- Seven years of microbial community metagenomes from temperate soils affected by an ongoing coal seam fire

dTtan u cpepa underground coal fire; soil metagenome

DOI/URL https://doi.org/10.1128/mra.00198-24
Kputnueckoe dataset paper supplies sequence resources rather than an independent
orpaHuyeHune ecological-effect estimate
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-US-CEN-004

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

- Nitrogen Changes and Domain Bacteria Ribotype Diversity in Soils Overlying the Centralia Pennsylvania Underground Coal Mine Fire

2005; USA; primary field study
MaTepuanbHbI MOTOK BTOPOro NpoxoAa

DOI and abstract/full-text lead verified

dTtan u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4YeHune

underground coal fire; soil chemistry and bacteria
https://doi.org/10.1097/00010694-200503000-00005

site-specific early study; chemistry was heterogeneous and cannot be
generalized to the whole borough

CIC2-US-SOIL-001

lop / cTpaHa/Tun
Lienoyka

CTaTyc NpoBepKM

- Soil Microbial Community Recovery in Reclaimed Soils on a Surface Coal Mine Site

2012; USA; primary field chronosequence
MaTepuanbHbI MOTOK BTOPOro NMpoxoAa

abstract and journal record verified

3T1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4yeHue

surface-coal-mine reclamation; soil microbial community
https://doi.org/10.2136/sss2j2011.0288

chronosequence substitutes space for time; biomarker recovery does not
establish recovery of all soil properties

CIC2-CA-SOIL-001
sites

lop, / ctpaHa/ Tun
Lienouyka

CraTyc npoBepKu

- Microbial composition and function in reclaimed mine sites along a reclamation chronosequence become increasingly similar to undisturbed reference

2024; Canada; primary field chronosequence
MaTepuasbHblii MOTOK BTOPOro Npoxoga

PubMed metadata and abstract verified

dTtan u cpepa
DOI/URL

Kputunyeckoe
orpaHuyeHue

mine reclamation; soil bacterial and fungal communities
https://doi.org/10.1016/j.scitotenv.2024.170996

mine type and full site characteristics require full-text extraction; increasing
similarity is not identity

CIC2-DE-SOIL-001

lop / cTpaHa/Tun
Lienoyka

CTaTyc NpoBepKM

: Relationship between soil organic carbon and microbial biomass on chronosequences of reclamation sites

1988; Germany; primary field chronosequence
MaTepuanbHbI MOTOK BTOPOro NpoxoAa

PubMed metadata and abstract verified

dTtan u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4YeHune

open-pit mine reclamation; soil carbon and microbial biomass
https://doi.org/10.1007/BF02011711

historic chronosequence; carbon values depend on land use and do not alone
define full soil recovery
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

c1c2-es-soiL-eel * Reclamation of lignite mine areas with Triticum aestivum: The dynamics of soil functions and microbial communities

lop / cTpaHa/Tun
Lienouka

CTaTyc NpoBepKM

2014; Spain; primary field chronosequence
MaTepuanbHbI MOTOK BTOPOro NpoxoAa

journal abstract verified

dTtan u cpepa
DOI/URL

Kputuuyeckoe
orpaHu4YeHune

lignite-mine reclamation; soil microbes and enzymes
https://doi.org/10.1016/j.aps0il.2014.03.009

microbial abundance and enzyme convergence coexisted with different
community structure after 20 years

c1c2-1nN-soiL-eel - Soil development in 2-21 years old coalmine reclaimed spoil with trees: A case study from Sonepur-Bazari opencast project Raniganj Coalfield India

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2015; India; primary field chronosequence

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIO npoxopfa

journal metadata and abstract verified

3T1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

opencast-coal spoil reclamation; soil properties microbial activity biomass and
plant community

https://doi.org/10.1016/j.ecoleng.2015.09.043

space-for-time design; tree-covered spoil and selected soil properties do not
prove recreation of the original soil profile

c1c2-cN-soiL-ee1 - The development of topsoil properties under different reclaimed land uses in the Pingshuo opencast coalmine of Loess Plateau of China

lop, / ctpana/Tun
Llenouyka

CraTyc npoBepKu

2017; China; primary multi-land-use field study
MaTepunasbHbI MOTOK BTOPOro Npoxopa

abstract and methods summary verified

3T1an u cpepa
DOI/URL

Kputuuyeckoe
orpaHuyeHue

opencast-coal reclamation; topsoil texture carbon nitrogen nutrients and CEC
https://doi.org/10.1016/j.ecoleng.2016.12.028

OC and N became comparable under some land uses; other properties differed
and chronosequence convergence is not whole-profile restoration

CIC2-CN-GW-001

lop, / ctpaHa/ Tun
Lienouyka

CraTyc npoBepKu

- Evolution mechanism of a groundwater system in the opencast coalmine area in the typical prairie

2019; China; primary hydrogeochemical field comparison
MaTepuasbHblii MOTOK BTOPOro Npoxoga

full HTML abstract and methods verified

dTtan u cpepa
DOI/URL

Kputnueckoe
orpaHuyeHue

active opencast coal mining; groundwater chemistry and flow
https://doi.org/10.16030/j.cnki.issn.1000-3665.2019.01.22

multiple simultaneous hydrological changes complicate attribution of every
analyte to one reaction
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-PL-DUMP-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2014; Poland; primary field mineralogical and geochemical study 3T1an u cpepa

MaTepuasnbHbIA MOTOK BTOPOro NpoxoAa DOI/URL
publisher abstract methods and conclusions verified Kputnueckoe
orpaHu4YeHune

- Mineralogy and geochemistry of coal wastes from the Starzykowiec coal-waste dump Upper Silesia Poland

old self-heating coal-waste dump; solid waste mineralogy organic matter and
trace elements

https://doi.org/10.1016/j.coal.2014.02.007

original input material was poorly documented; history and mass change
therefore rely partly on inference

CIC2-PL-DUMP-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2016; Poland; primary field soil vegetation and organic-geochemistry study 3T1an u cpepa

MaTepuasbHbI/i MOTOK BTOPOro Npoxoaa DOI/URL
publisher abstract verified Kputunueckoe
orpaHu4YeHune

- Preservation of coal-waste geochemical markers in vegetation and soil on self-heating coal-waste dumps in Silesia Poland

self-heating coal-waste dumps; migrating biomarkers alkyl aromatics PAHs
and phenols

https://doi.org/10.1016/j.chemer.2016.04.001

surface fingerprints demonstrate migration to sampled soil and plant surfaces
but not dose disease or a universal dump composition

CIC2-PL-DUMP-003

lop / cTpaHa/Tun

Lienouka

CTaTyc NnpoBepKM

2020; Poland; primary field water organic-geochemistry study dTan u cpepa

MaTepuasbHbI/i MOTOK BTOPOro Npoxoaa DOI/URL
publisher abstract verified Kputnueckoe
orpaHu4yeHue

- Organic contaminants of coal-waste dump water in the Lower- and Upper Silesian Coal Basins Poland

coal-waste dumps and self-heating; organic compounds PAHs and
organophosphate esters in temporary and permanent waters

https://doi.org/10.1016/j.apgeochem.2020.104690

mixed biogenic geogenic self-heating and external anthropogenic sources
require compound-specific attribution

CIC2-PT-DUMP-001

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

2024; Portugal; primary field soil and sequential-extraction study JTan u cpepa

MaTepuanbHbI MOTOK BTOPOro MpoxoAa DOI/URL
full article verified Kputuuyeckoe
orpaHuyeHune

- Assessment of mobile mercury concentration in soils of an abandoned coalfield waste pile in Douro region: the Fojo waste pile study case

abandoned partly burnt coal-waste pile; pseudo-total and operationally mobile
mercury fractions in waste and nearby soil

https://doi.org/10.1007/s11368-024-03786-x

local geology is naturally Hg-enriched and downbhill spread is described as
possible; sequential fractions are operational mobility indicators not measured
uptake


https://doi.org/10.1016/j.coal.2014.02.007
https://doi.org/10.1016/j.chemer.2016.04.001
https://doi.org/10.1016/j.apgeochem.2020.104690
https://doi.org/10.1007/s11368-024-03786-x

XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

c1c2-us-reruse-ee1 - Hydrogeology and Simulation of Groundwater Flow at the Green Valley Reclaimed Coal Refuse Site near Terre Haute Indiana

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2011; USA; official primary hydrogeological investigation

MaTepI/Ia]'IbeII?I NMOTOK BTOPOTO npoxopa

USGS report verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvyeHue

reclaimed coarse and fine coal refuse; groundwater flow seeps acid mine
drainage and receiving waters

https://pubs.usgs.gov/sir/2011/5116/

reclamation altered flow and runoff but site-specific groundwater paths and
imported cap materials limit transfer

CIC2-UK-WAT-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

1999; United Kingdom; primary multi-site long-term monitoring synthesis

MaTepI/IaﬂbeII?l NMOTOK BTOPOTO npoxopa

journal repository abstract verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- Long-term changes in the quality of polluted minewater discharges from abandoned underground coal workings in Scotland

abandoned underground coal mines; mine-water pH alkalinity iron sulfate and
discharge evolution

https://doi.org/10.1144/GSL.QJEG.1999.032.P1.05

iron commonly declined toward an asymptote but did not vanish; discharge
behavior depended on water-table fluctuation and geology

CIC2-UK-WAT-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NnpoBepKM

2013; United Kingdom; primary catchment monitoring and spatial
hydrochemistry

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIO npoxopfa

journal repository abstract verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Flow dependent water quality impacts of historic coal and oil shale mining in the Almond River catchment Scotland

abandoned coal and oil-shale sites; river Fe sulfate major ions and cumulative
point-plus-diffuse loading
https://doi.org/10.1016/j.apgeochem.2013.06.001

coal and oil-shale sources coexist with urban inputs; catchment evidence
cannot assign every ion to a single site

CIC2-US-ECO-001

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

2012; USA; primary comparative field ecosystem study

MaTepI/IaﬂbeII\/II MNOTOK BTOPOro npoxoaa

publisher abstract verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Abandoned coal mine drainage and its remediation: impacts on stream ecosystem structure and function

abandoned coal-mine drainage; water chemistry macroinvertebrates primary
production respiration nutrient uptake and decomposition

https://doi.org/10.1890/11-1735.1

two mining regions showed different ecological responses; no single AMD
phenotype can be generalized
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-US-ECO-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Impact of mine drainage on a mountain stream in Pennsylvania

1978; USA; primary upstream-downstream field study

MaTepI/Ia]'IbeII?I NMOTOK BTOPOTO npoxopa

publisher abstract verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvyeHue

coal-mine drainage; ferric hydroxide deposition water chemistry fish and
benthic macroinvertebrates

https://doi.org/10.1016/0013-9327(78)90055-1

historic single-stream study; alkaline receiving water held pH at 6.5-8 so
effects cannot be described as acid toxicity alone

CIC2-US-SED-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2018; USA; primary streambed cores porewater and hydraulic-gradient study

MaTepI/IaﬂbeII?l NMOTOK BTOPOTO npoxopa

full open article verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

- Mineralogical and geochemical variation in stream sediments impacted by acid mine drainage is related to hydro-geomorphic setting

abandoned-coal-mine drainage; iron oxyhydroxide deposits Al Mn Cu and
porewater Fe Mn

https://doi.org/10.1525/elementa.286

field data show spatially variable storage and porewater but do not quantify
whole-watershed remobilization during an extreme flood

c1c2-us-coms-ee1 - Partitioning of Mercury Arsenic Selenium Boron and Chloride in a Full-Scale Coal Combustion Process Equipped with SCR ESP and FGD Systems

lop / cTpaHa/Tun

Lienouka

CTaTyc npoBepKM

2009; USA,; full-scale simultaneous material-balance field study

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIoO npoxopfa

publisher abstract and numerical partitioning verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

coal combustion and air-pollution control; Hg As Se B and chloride across gas
ash gypsum and wastewater

https://doi.org/10.1021/ef900293u

one plant one operating state; percentages are element- and configuration-
specific and are not ambient exposure estimates

cIc2-us-comB-ee2 - Partitioning of selected trace elements in coal combustion products from two coal-burning power plants in the United States

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

2013; USA; primary two-plant solid-stream mass-balance study

MaTepI/IaﬂbeII\/II MNOTOK BTOPOro npoxoaa

USGS publication record and abstract verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

coal combustion; As Cr Hg Pb and Se in feed coal bottom ash economizer ash
and fly ash

https://doi.org/10.1016/j.c0al.2012.08.010

mass balance excluded FGD and does not represent final disposal leaching or
ambient exposure
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-NL-USE-0@01

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2000; Netherlands; primary decade-scale field verification

MaTepI/Ia]'IbeII?I NMOTOK BTOPOTO npoxopa

publisher abstract verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvyeHue

- Verification of laboratory-field leaching behavior of coal fly ash and MSWI bottom ash as a road base material

beneficial use in road construction; element release percolation water and soil-
profile accumulation

https://doi.org/10.1016/S0956-053X(99)00322-0

mixed material types and site-specific construction; release behavior cannot be
generalized to every fly ash or use

CIC2-US-USE-o@01

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2016; USA; primary multi-site field monitoring synthesis

MaTepI/IaﬂbeII?l NMOTOK BTOPOTO npoxopa

publisher abstract verified

- Water Quality Risk Assessment from Roadway Substructures Employing Fly Ash

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

beneficial use in road substructures; trace elements in groundwater and surface
water

https://doi.org/10.1061/9780784480144.099

reported no water-quality impact for tested applications; does not prove safety
for unencapsulated fills other ashes or unmonitored pathways

CIC2-CN-BEN-001

lop / cTpaHa/Tun

Lienouka

CTaTyc npoBepKM

2009; China; primary process partitioning study

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIoO npoxopfa

publisher abstract verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Migration and Distribution of Fifteen Toxic Trace Elements during the Coal Washing of the Kailuan Coalfield Hebei Province China

coal washing; 15 trace elements across raw coal clean coal middlings slime and
tailings

https://doi.org/10.1260/0144-5987.27.2.143

partitioning into wastes is not evidence of release beyond the facility or
receptor exposure

CIC2-US-BEN-001

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

2015; USA; primary multi-site slurry characterization

MaTepI/IaﬂbeII\/II MNOTOK BTOPOro npoxoaa

publisher abstract verified

3T1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHuyeHue

- Environmental Contaminants in Coal Slurry Intended for Underground Injection in the State of West Virginia

coal preparation slurry; 177 organic and inorganic constituents in liquid and
solids

https://doi.org/10.1061/(ASCE)EE.1943-7870.0000874

composition above guidelines in slurry does not establish migration to
groundwater; source-to-receptor attribution requires separate hydrogeology
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-US-CEN-005

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKM

2013; USA; primary field mapping thermal-imagery and precipitation study

MaTepI/Ia]'IbeII?I NMOTOK BTOPOIo npoxoaa

publisher full preview verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4eHue

- The effect of abundant precipitation on coal fire subsidence and its implications in Centralia PA

underground coal fire; infiltration steam heat fractures sinkholes and surface
subsidence

https://doi.org/10.1016/j.coal.2012.10.004

links precipitation fire heat and new subsidence spatially and mechanistically
but does not quantify groundwater contamination

CIC2-US-CEN-006

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Centralia Mine Fire Resources

2026; USA; current official status and hazard page

MaTepI/IaﬂbeII?l NMOTOK BTOPOIo npoxopaa

current Pennsylvania DEP page verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

underground coal fire; official current fire status dangerous gases and collapse
hazard

https://www.pa.gov/agencies/dep/programs-and-services/mining/abandoned-mine-
reclamation/aml-program-information/centralia-mine-fire-resources

official hazard/status source rather than a chemical field study; no claim about
specific present-day concentrations

CIC2-AU-SOIL-001

lop / cTpaHa/Tun

Lienoyka

CTaTyc NpoBepKm

2022; Australia; primary multi-mine reference comparison

MaTepI/IaﬂbeII?l NMOTOK BTOPOIo npoxopaa

full methods and article record verified

- Temporal dynamics in biotic and functional recovery following mining

dT1an u cpepa

DOI/URL

Kputunuyeckoe
orpaHu4yeHue

open-cut coal-mine rehabilitation; vegetation attributes soil-surface condition
and landscape function

https://doi.org/10.1111/1365-2664.14172

older sites were unevenly distributed among mines and 12 years is not a full
long-term endpoint

CIC2-AU-SOIL-002

lop / cTpaHa/Tun

Lienouka

CTaTyc NnpoBepKM

2025; Australia; primary field rehabilitation experiment

MaTepI/IaﬂbeII?l NMOTOK BTOPOIo npoxopa

full open methods verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

- Identification of Metabolic Gaps in the Microbial Cycling of Carbon Limiting Soil Formation in Coal Mine Spoil and Degraded Topsoil

coal-mine waste-rock dump rehabilitation; spoil topsoil chemistry and
microbial carbon metabolism

https://doi.org/10.1111/sum.70099

short monitoring window describes constraints and early trajectories not
mature ecosystem recovery
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-MN-MAT-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

- Environmental Sustainability of Open-Pit Coal Mining Practices at Baganuur Mongolia

2020; Mongolia; primary field water-soil sampling plus laboratory leaching

MaTepI/Ia]'IbeII?I NMOTOK BTOPOTO npoxopa

full open article verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHuvyeHue

active open-pit coal mining; dewatering water discharged water sump water
waste soil interburden and dust

https://doi.org/10.3390/su12010248

only five soil material samples and laboratory leaching; potential release is not
a demonstrated regional plume or health outcome

c1c2-mn-soiL-ee1 * The impacts of mining on soil pollution with metal(loid)s in resource-rich Mongolia

lop / cTpaHa/Tun

Lienouka

CTaTyc NpoBepKM

2023; Mongolia; primary urban-soil survey plus evidence synthesis

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIO npoxopfa

full open article and DOI verified

dTtan u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4YeHune

coal-mining towns and mixed urban sources; Cd Cu Pb Zn and other
metal(loid)s in topsoil
https://doi.org/10.1038/s41598-023-29370-w

urban heating traffic geology and industry confound simple mine-distance
attribution

CIC2-ZA-WAT-001

lop / cTpaHa/Tun

Lienouka

CTaTyc NnpoBepKM

- Environmental impacts associated with an abandoned mine in the Witbank Coalfield South Africa

2001; South Africa; primary integrated post-closure case study

MaTepI/IaﬂbeII?l NMOTOK BTOPOTIO npoxopfa

publisher full preview verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

abandoned underground coal mine and fire; subsidence fractures recharge acid
mine drainage groundwater seepage surface water and vegetation

https://doi.org/10.1016/S0166-5162(00)00033-1

historic site-specific case; multiple coupled mechanisms prevent assigning
every change to combustion alone

CIC2-PL-WAT-001

lop, / ctpana/Tun

Lienoyka

CraTyc npoBepKu

* Multi-Decadal Impact of Mine Waters in Przemsza River Basin Upper Silesian Coal Basin Southern Poland

2024; Poland; primary long-term discharge and river synthesis

MaTepI/IaﬂbeII\/II MNOTOK BTOPOro npoxoaa

full open article verified

3T1an u cpepa

DOI/URL

Kputuuyeckoe
orpaHu4yeHue

active and abandoned underground coal mines; mine-water quantity chloride
sulfate load river conductivity and flow

https://doi.org/10.3390/w16213147

regional drought and changing river flow strongly affect concentration even as
mine-water volume declines
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

CIC2-UK-WAT-003

- Sources and controls of greenhouse gases and heavy metals in mine water: A continuing climate legacy

lop / cTpaHa/Tun 2024; United Kingdom; primary multi-site field chemistry and isotope study 3T1an u cpepa abandoned coal-mine water; CO2 methane Fe As Ni Co Mn and source
signatures
Llenoyka MaTepuasnbHbIA MOTOK BTOPOro NpoxoAa DOI/URL https://doi.org/10.1016/j.scitotenv.2023.167371
CraTyc npoBepKu open publisher abstract and dataset link verified Kputnueckoe outflow concentrations and isotopic source apportionment do not directly
orpaHuyeHue equal atmospheric flux or human exposure

CIC2-PL-RES-001

- Characteristics of the chemical composition of water in reservoirs under the influence of coal mine waste in the Upper Silesian Coal Basin southern

Poland
lop,/ ctpana/ Tun 2025; Poland; primary multi-reservoir field study dTan u cpepa post-mining waste landfills; chloride sulfate sodium conductivity and shallow-
aquifer concern
Llenouka MaTepuabHbI MOTOK BTOPOro NPoXoAa DOI/URL https://doi.org/10.7163/GP0l.0299
CraTyc npoBepKu full article metadata and abstract verified Kputnueckoe adjacency and reservoir chemistry establish influence but shallow-
orpaHu4YeHue groundwater risk is potential unless hydraulic source attribution is measured

ITpunoxxenue D. sKypHas moucKa

XKypuan ¢pukcupyer 47 HOMCKOBBIX ITAKETOB 000MX IIPOX0J0B. CTATYC gap-open O3HAYAET 3a(pUKCUPOBAHHBIN IPOOEI, a HEe OTCYTCTBUE

IIporecca B peaJlbHOCTHU.

Search ID Mpox | Mopynb MNnatdopma ToyHas cTpoka
oA
SLOG-000 I coal fires legacy archive = inventory of existing 11-file corpus
SLOG-001 1 mining dust; coal web search Mongolia Tavan Tolgoi coal mine dust
combustion; mine water heavy metals primary study DOI;
Ulaanbaatar coal combustion source
apportionment
SLOG-002 I Appalachian water; web search Appalachian coal mining stream chemistry
occupational dust; coal selenium sulfate conductivity; coal mine
ash dust silica exposure; coal ash groundwater

risk

PuUnbTpbI Pe3ynbTaT / UCKNOYEHUE Cratyc
none 11 files; preservation and SHA-256 confirmed complete
primary studies and official 12 candidate records; mining and urban-combustion screened
reports preferred branches must remain separate

official or peer-reviewed 16 candidate records; final EPA report distinguished from screened

2009 draft
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XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Search ID Mpox

oa

Mopynb Mnardopma

SLOG-003 1 open-cut methane; mine = web search
dust; mine water;

Hazelwood

web search

SLOG-004 1 Jharia air; mine water;

coal-fire areas

SLOG-005 I Wauda fires; abandoned web search
mine drainage; power-
plant element
partitioning; ash
leaching
SLOG-006 1 coal ash; beneficiation; web search
mine dumps; South
Gobi
SLOG-007 1 routine open-cut dust; web search
occupational dust;
community health;
Hazelwood follow-up
SLOG-008 I selenium; acid mine web search
drainage; saline mine

water; pit lakes

SLOG-009 I coal-ash pond leakage; web search
spill sediment; fish
bioaccumulation
SLOG-010 1 washery effluent; web search
Mongolian coal
combustion; South Gobi
soil and water; Kuzbass
flooded mine
SLOG-011 1 C4 internal dose; C5 web search
biological and health

effects; null findings

TouyHas cTpoka dunbTpbl

Australia open cut coal mine methane primary measurements or

aircraft; Upper Hunter particle government monitoring
characterization; coal mine wastewater
Jharia coalfield mine water trace metals 92 = primary field studies

samples; spatio-temporal air pollutants

China coal mining acid mine drainage trace = primary field or experimental

metals; coal combustion fly ash leaching; studies

Wuda mercury

coal ash spill trace metals; coal washery primary field studies
effluent; Ordos waste dump; Tavan Tolgoi preferred

monitoring

Australian coal mine particulate primary measurements and

characterization; Hunter Valley health; linked cohorts
Hazelwood hospitalisation

coal mining selenium Elk Valley; primary field studies and
Mpumalanga water; Poland mine-water official data

salinity; Indonesia AMD

coal ash groundwater isotope tracer; Dan primary field studies and

River mercury; Kingston selenium fish official datasets

coal washery metals; Mongolia coal VOC
PM trace elements; Tavan Tolgoi water

primary measurement studies

metals; Kuzbass mine water sulfur

Elk Valley selenium reproduction; Yulin
blood lead; Chinese miner lung function;

primary longitudinal
biomonitoring or linked-
Ulaanbaatar child symptoms; Jharia
resident biomonitoring

endpoint studies

Pe3ynbTaT / UCKIOYEHUe

18 candidate records; regional PM attribution is
complicated by bushfire smoke and windblown dust

8 candidate records; ambient air has mixed fire mining
transport and road-dust sources

11 candidate records; emission and leaching measurements
do not by themselves establish receptor harm

17 candidate records; company self-monitoring retained
only as a lead until independently checked

17 candidate records; routine mining and exceptional mine
fire treated as separate exposures

18 candidate records; second-ring countries added to test
whether chemistry differs across geological and regulatory
settings

17 candidate records; retained both demonstrated leakage
and null/limited biological findings

15 candidate records; mine extraction and end-use
combustion kept as separate pathways

16 candidate records; retained direct and null endpoints;
Jharia self-reported proximity surveys not treated as
complete chemical causal chains

Cratyc

screened

screened

screened

screened

screened

screened

screened

screened

screened
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Search ID Mpox
oA
SLOG-012 I
SLOG-013 I
SLOG-014 I
SLOG-015 I
SLOG-016 I
SLOG-017 I
SLOG-018 I
SLOG-019 I

Mopaynb

Centralia ambient air
and mine drainage

Lusatian lignite post-
mining water chemistry;
Spree transport;
ecological effects

blasting explosives; coal
rail transport; stockpile
runoff; beneficiation
reagents

coal-beneficiation
reagents and accidental
drinking-water exposure

nitrate and ammonium
associated with blasting
and coal-mine waste
water

routine coal-
beneficiation reagents
process water tailings
and discharge

coal-combustion ash
disposal leachate
groundwater and source
attribution outside USA-
China

combustion
transformation and
partitioning among
stack gas fly ash bottom
ash and FGD products

Mnardopma

web and
legacy-corpus
verification

web search

web search

web search

web search

web search

web search

web search

ToyHas cTpoka

Centralia mercury gas monitoring;
Centralia Mine Tunnel water chemistry;
Mahanoy Creek AMD

lignite sulfate iron Spree; sediment mining
signature; fish food web iron flocculation

ANFO NO2 fence line; rail coal dust; coal
pile runoff macroinvertebrates; MCHM
fate; nitrogen leaching

Elk River MCHM spill water
concentrations acute symptoms toxicology
birthweight

Fording Coal explosives water quality; Elk
Valley waste-rock nitrate isotopes;
Appalachian mountaintop-removal nitrate
persistence

MCHM sorption and leaching; Wulantuga
flotation element migration; MIBC plant-
circuit retention; preparation-plant
blackwater

Parichha groundwater; Koradi-
Khaperkheda isotopes; Matimba plume;
Silesian dump waters

Huainan As Hg Sb Se; 320 MW field mass
balance; Guizhou Hg leaching; five Indian
power plants trace-element residues

dunbTpbl

official primary
measurements with site and
date

primary field transects and
ecological endpoints

primary field or official
monitoring with source
separation

primary public-health
surveillance official
toxicology and measured
water chemistry

identifiable coal-mine field
datasets with measured
chemistry isotope attribution
or watershed flux

primary process-specific
experiments or field
measurements distinguishing
in-plant partitioning from
environmental discharge

field chemistry with spatial
comparison isotope source
attribution or named disposal
facility

simultaneous full-scale mass
balance multi-plant residue
characterization and
element-specific leaching

Pesynbtat / ucknioyenme Cratyc

8 candidate records; air fire monitoring kept separate from screened
mine-tunnel AMD; water chemistry not attributed to the fire
without source separation

12 candidate records; retained long-range chemistry and screened
paired biological findings; dam and water-temperature
confounding recorded

19 candidate records; retained measured and negative screened
transport/storage results; conference nitrogen study and
MCHM chemistry held for deeper source-event verification

15 candidate records; human surveillance retained as screened
descriptive not causal; NTP negative screening-level
interpretation kept beside reported symptoms

14 candidate records; retained two modern primary studies screened
and one historical official coal-mine report; non-coal

explosive leaching cases excluded from central claims;

long-term nitrate not assigned to explosives alone

18 candidate records; retained MCHM negative transport screened
experiment and mine-specific flotation release experiment;

historical blackwater and restricted ACARP material held as

supporting leads; no claim of environmental harm from

process-water detection alone

21 candidate records; retained positive and negative screened
attribution results for India plus South African field thesis;
laboratory-only leachability kept as supporting evidence;

Poland dump water is coal waste rather than combustion ash

and remains in its own lifecycle class

20 candidate records; retained four complementary claims; screened
air capture kept distinct from destruction and from safe

disposal; ash concentration kept distinct from mobile

fraction and receptor dose
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Search ID Mpox
oA
SLOG-020 I
SLOG-021 I
SLOG-022 I
SLOG-023 I
SLOG-024 I
SLOG-025 I

Mopaynb

Tavan Tolgoi coal-haul
road PM chemistry
personal exposure
livestock and
groundwater

named closed mines
mine-water chemistry
discharge routes and
receiving rivers

field transport and
receptors beyond
laboratory acid-
generation potential

historical residential
interface subsidence gas
surveillance and direct
measurements at
Centralia

nitrate source transport
and nitrate-specific
receptor effects
separated from selenium
sulfate salinity and
metals

international coal-fire
source exposure and
health comparison

Mnardopma

web search

web search

web search

web search

web search

web search

ToyHas cTpoka

Tavan Tolgoi road dust; Tsagaan Khad coal
handling; South Gobi herder reports;
aeolian erosion; mine-perimeter soil and
groundwater

Severnaya flooded mine sulfate reduction;
Sudzhenskaya Yagunovskaya Pionerka
Dimitrova Smychka Shushtalepskaya river
monitoring

Tanjung Enim pit lakes and treatment; Lati
River sediments; Muara Berau coal
transshipment; Kintap River; Kalimantan
pit lakes

RI 8799; residential CO detectors; weekly
seepage tests; fire-control options; current
mine-fire hazard guidance

Fording explosives report; waste-rock
nitrate; Elk-Kootenay paired watershed;
nitrate toxicity benchmarks; aquatic
monitoring

Hazelwood ambient plume pregnancy birth
respiratory follow-up; Jharia fire versus
non-fire air and PM2.5 metals; Wuda
underground fire and gangue Hg; Centralia
historical and late ambient monitoring

dunbTpbl

direct filter chemistry
gravimetric roadside
monitoring personal
sampling livestock
biomarkers or mine-specific
tracers

named mine plus measured
chemistry pathway
comparator or monitoring
section

named field object with
measured concentration
spatial or inlet-outlet
comparator and where
available biological uptake

official primary or
government technical
material separating
recognized hazard
monitoring from measured
exposure and health outcome

long-term flow-normalized
transport plus controlled or
field receptor endpoints with
nitrate-specific comparator

primary ambient
measurement individual
exposure cohort longitudinal
outcome or named fire-
source measurement with
explicit comparator

Pesynbtat / ucknioyenme Cratyc

24 candidate records; no direct personal PM chemistry or gap-
livestock biomarker study specific to the Tavan Tolgoi coal = recorded
road was verified in this search; retained qualitative

evidence and remote-sensing transport evidence only with

explicit CO and C2-C3 limits; Ulaanbaatar combustion

studies not substituted for South Gobi haul-road exposure

17 candidate records; retained one direct borehole-process screened
study and one multi-mine monitoring synthesis; upstream

river contamination preserved as negative attribution

evidence; generic Kuzbass groundwater and company

publicity excluded from strong claims

27 candidate records; retained three primary studies screened
producing four claims; laboratory cover-system tests

reviews perception studies and unrelated gold-mine pits

excluded from strong coal claims; receptor-effect gap

remains explicit

18 candidate records; retained RI 8799 for the lived-under- screened
fire context; press anecdotes and retrospective unsourced

health claims excluded; late 2006-2007 ambient monitoring

remains separate negative evidence

23 candidate records; retained one independent paired- screened
watershed transport study and one site-water controlled-

toxicity benchmark; no clean field study attributing an

observed population effect to nitrate alone was verified; co-
contaminant limitation retained

37 candidate records; retained eight new claim blocks screened
including three negative or mixed results; modelled risk not

treated as observed disease; vent concentration not treated

as community dose; four fire systems remain separate
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Search ID Mpox | Mopynb Mnardopma
oA
SLOG-026 I nitrate and ammonium web search
receptor effects in coal-
mine receiving waters
SLOG-027 I routine coal- web search
beneficiation reagents
and receiving-water
receptors
SLOG-028 I coal ash and web search
combustion-to-receptor
pathways outside USA
and China
SLOG-029 1 Tavan Tolgoi coal-road web search
particulate chemistry
personal exposure and
livestock biomarkers
SLOG-030 1 Kuzbass source-specific = web search
dust and waste
chemistry plus
Indonesian receptor
replication
SLOG-031 I open-cut coal-mine web search
methane measurement
and inventory
comparison
SP-S-001 II soil chronosequences web discovery
plus
journal/PubMe
d
SP-S-002 1T overburden weathering web discovery
plus primary
repositories

ToyHas cTpoka

Fording River nitrate benthic fish field
effect; explosives nitrate aquatic receptor;
mine ammonia nitrate EEM

coal washery influent effluent mass
balance; flotation reagent environmental
concentration; preparation plant receiving
stream fish benthos

ash plume groundwater receptor; power-
plant metal deposition lichen; wastewater
upstream downstream macrozoobenthos
phytobenthos

Tavan Tolgoi PM10 PM2.5 chemical
composition; coal-road dust personal
exposure; South Gobi child biomonitoring;
livestock metals

Kuzbass pit snow PM quartz PAH; active
discharge loads; burning waste dump
chemistry; Lati River plankton; Muara
Berau replication

surface mine methane emission factor
direct ground downwind aircraft satellite
inverse modelling temporal variability
attribution

coal mine reclaimed soil reference
chronosequence 30 years soil carbon
microbial enzymes primary study DOI

coal mine overburden field sulfide
oxidation secondary minerals drainage
long term primary study

dunbTpbl

field upstream-downstream
or before-after endpoint with
nitrate-specific attribution
and reported chemistry

independent field mass
balance with named reagent
and downstream receptor
endpoint

primary named-site field
chemistry plus
biomonitoring or ecological
endpoint and explicit
comparator

direct filters personal
monitors or biological
markers with mine-specific
attribution

named source field chemistry
comparator and receptor
endpoint where available

official methods and primary
cross-platform mine-scale
estimates

primary field
chronosequences with
reference sites

coal-specific material
transformation with field
priority

Pe3ynbTaT / UCK/IOYEHUE

Cratyc

31 candidate records; retained 2023 Fording LAEMP as screened
field negative/limiting evidence; nitrate was not judged the
primary cause of observed BIC structure; no clean nitrate-

only population endpoint verified

34 candidate records; no independent modern chain from screened-
named routine reagent through plant discharge to receptor gap
effect verified; retained historical EPA facility survey to

bound process-water architecture; accident evidence

remains separate

42 candidate records; retained Soma lichen biomonitoring screened
and Sokolitsa upstream-downstream ecological study;
Matimba full-table access remained incomplete; co-

pollutant and multi-source limits preserved

29 candidate records; retained South Gobi child screened-
biomonitoring as C4 evidence that fails coal-specific gap
attribution; direct Tavan Tolgoi coal-road PM chemistry and

livestock effect chain still not verified

38 candidate records; retained Kuzbass snow particle screened
mineralogy and PAH transport plus Lati water-plankton
thesis; Muara Berau remained a first report without

independent replication

36 candidate records; retained IPCC tier framework; Hail screened
Creek aircraft and satellite claims cross-linked; episodic
plume measurement not converted into continuous annual

flux and inventory factors not treated as direct observation

6 npocMoTpeHo; BKAtoYeHbl CIC2-US-SOIL-001; CIC2- active
CA-SOIL-001; CIC2-DE-SOIL-001; CIC2-ES-SOIL-001;
chronosequence is space-for-time and must not be called
longitudinal

S NpocMoTpeHo; BkAtoYeHbl —; first result set was gap-open
dominated by laboratory columns; retained only as leads

pending field verification



XUMUWUYECKUIA CNEL YTONbHON NHAYCTPUN

Search ID

SP-S-003

SP-S-004

SP-S-005

SP-S-006

SP-S-007

SP-S-008

SP-S-009

SP-S-010

Mpox | Mopynb Mnardopma
oA
11 old spoil and refuse piles =~ web discovery
1T Centralia whole system web discovery
plus primary
journals
II spoil heaps and self- web discovery
heating plus primary
journals
I flooded and abandoned web discovery
mine water plus NERC
and primary
journals
1T sediment and stream web discovery
ecosystem plus primary
journals
1T combustion material web discovery
balance plus ACS and
USGS
I beneficial use web discovery
plus primary
field studies
I coal preparation and web discovery
tailings plus primary
journals

ToyHas cTpoka

coal waste rock pile 30 years leachate
groundwater vegetation field study coal
mine

Centralia Pennsylvania mine fire soil
chemistry microbiome vegetation
subsidence primary studies

coal waste dump spontaneous combustion
mineralogy soil water field study Upper
Silesia DOI

flooded abandoned coal mine water
rebound long term chemistry field study
UK DOI iron sulfate decades

coal mine drainage sediment secondary

source remobilization field study pH redox
DOI

coal combustion trace element mass
balance power plant mercury arsenic
selenium fly ash bottom ash FGD
wastewater primary study DOI

field study coal fly ash concrete leaching
beneficial use groundwater road base
structural fill DOI

coal preparation tailings impoundment
seepage groundwater field study pyrite
trace elements DOI

dunbTpbl

post-closure field time series

soil chemistry microbiome
vegetation and
geomorphology

field mineralogy soil
vegetation water and post-
closure evidence

long records and field
discharges prioritized

field sediment porewater and
biological response

simultaneous full-scale
stream sampling

field exposure and
monitoring prioritized over
batch leach alone

process partitioning slurry
composition and field
migration

Pesynbtat / ucknioyenme Cratyc

4 npocMoTpeHo; BKNtoYeHbl —; results insufficiently gap-open
object-specific; targeted country searches required

11 npocmoTpeHo; BkAtoyeHbl CIC2-US-CEN-001; CIC2- active
US-CEN-002; CIC2-US-CEN-003; CIC2-US-CEN-004;

soil and microbiome evidence strong; mineral condensate

vegetation and groundwater modules remain open

18 npocmoTpeHo; BkntoyeHbl CIC2-PL-DUMP-001; included
CIC2-PL-DUMP-002; CIC2-PL-DUMP-003; CIC2-PT-

DUMP-001; CIC2-US-REFUSE-001; object-specific

studies show heterogeneous mineral transformations and

multiple pathways; no universal dump chemistry

16 npocmoTpeHo; BKAtoYeHbl CIC2-UK-WAT-001; CIC2-  included
UK-WAT-002; long-term decline and persistent residual

loading both documented; German and Polish deep-mine

stratification remains a targeted gap

17 npocmoTpeHo; BktoyeHbl CIC2-US-SED-001; CIC2- included
US-ECO-001; CIC2-US-ECO-002; field evidence supports

storage and ecological effects; extreme-event

remobilization evidence remains incomplete

16 npocMmoTpeHo; BkntoyeHbl CIC2-US-COMB-001; included
CIC2-US-COMB-002; partitioning is element- and plant-

specific; capture transfers mass to solids/liquids rather than

destroying it

13 npocmoTpeHo; BkntoyeHbl CIC2-NL-USE-001; CIC2- included
US-USE-001; negative field evidence retained; concrete
and mine-backfill scenarios still require separate treatment

18 npocmoTpeHo; BkntoyeHbl CIC2-CN-BEN-001; CIC2- included
US-BEN-001; good evidence for transfer into

tailings/slurry; causal groundwater plume evidence remains

weaker and must not be inferred from composition
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Search ID

SP-S-011

SP-S-012

SP-S-013

SP-S-014

SP-S-015

Mpox | Mopynb

oA

11 global soil and
groundwater

I Centralia geology and
current status

II Australia coal
rehabilitation

1T Mongolia coal material
flow

1T post-closure mine water
Europe and South Africa

Mnardopma

web discovery
plus primary
journals

web discovery
plus
Pennsylvania
DEP

web discovery
plus primary
journals

web discovery
plus open
primary
studies

web discovery
plus primary
journals

ToyHas cTpoka

surface coal mining reclaimed soil
reference chronosequence India China
opencast groundwater field DOI

Centralia Pennsylvania mine fire soil
chemistry minerals vents groundwater
vegetation primary study DOI

Australia coal mine overburden spoil field
weathering acid drainage soil water DOI
coal

Mongolia open pit coal mine soil water
contamination field study DOI Baganuur

Ruhr Upper Silesia Witbank abandoned
coal mine water long term chemistry field
DOI

dunbTpbl

India China Australia
Mongolia leads; primary
field comparisons

system components beyond
ambient air

field rehabilitation and
reference sites

field soil water and negative
attribution results

long-term field chemistry
coupled ground-water-
surface-water pathways

Pe3ynbTaT / UCK/IOYEHUE

18 npocmoTpeHo; BkntoyeHbl CIC2-IN-SOIL-001; CIC2-
CN-SOIL-001; CIC2-CN-GW-001; India and China added;
Australia overburden evidence found mainly in
reviews/management reports and remains open for direct
field studies

15 npocmoTpeHo; BkntoyeHbl CIC2-US-CEN-005; CIC2-
US-CEN-006; soil heat microbiome vegetation succession
and subsidence now evidenced; direct fire-attributed
groundwater chemistry not located

15 npocmoTpeHo; BratoyveHbl CIC2-AU-SOIL-001; CIC2-
AU-SOIL-002; strong early rehabilitation comparisons;
direct multi-decade spoil-to-water mass balance remains
open

18 npocMmoTpeHo; BkatoyeHbl CIC2-MN-MAT-001; CIC2-
MN-SOIL-001; Baganuur material-specific risk and
broader low/ambiguous soil signal both retained

19 npocmoTpeHo; BkAtoyeHbl CIC2-ZA-WAT-001; CIC2-
PL-WAT-001; CIC2-UK-WAT-003; CIC2-PL-RES-001;
long-term and coupled pathways added; exact Ruhr
flooded-mine chemical series remains less accessible than
Scottish and Polish evidence

Cratyc

active

included

included

included

included
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UTOT

VronbHasg UHAYCTPUS He CO3AET OAVH IIOTOK 3arpsasHeHusa. OHa IepeMeliaeT Macchl
TIOPOZBI U YIJIA, @ COLePKalyecs B HUX BellleCTBa MeHSI0T (opMy, Cpeny U Iy Th
pacrpocTpaHeHus.

OpHU 11eroYKy ocyabeBaioT. HeKOTOpHIE yIIpaBisieMble CUCTEMBI VIEPKUBAIOT
BelllecTBO. OT/AebHBIE CBOMICTBA ITOYBBI BOCCTAHABIMBAIOTCS. OTPUIlATETbHBIE
Pe3yJIbTaThl peaJbHbl U 00513aTENIbHBL.

Ho maTa oKoOHYaHUA AOOBIYM, OYMCTKA JHIMOBOTO ra3a MM MCYe3HOBEHIE BellleCTBa U3
OIHOU U3MepPsIeMO CpeAbl He 03HAYAIOT, YTO XUMUIECKUH ITPOITeCC 3aKOHYEH.

VroJss 3akaHuYnBaeTCd B TOIIKE TOJIBKO OJId 4YejoBeKa. [jIa XUMUuU OH OpogoJIKaeTcCa.
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