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NMpobnema Problem Statement

= CornacHo 3anpocy PocnotpebHaasopa Pecnybnuku bypstna Heobxogmuma paspaboTka nporpammbl no
OLIEHKE MEeONLMHCKNX U coumnanbHbIX NOCEeACTBUIA NPOLUSIOro 9KOMOrnM4yeckoro yuiepba ot HeraTMBHOIO
BO34eNCTBUA TOKCUYHbIX oTxoaoB xnamnHckoro BMK

The Republic of Buryatia’s Consumer Rights & Human Welfare Agency has requested that a
program be created to assess the public health and social consequences from earlier environmental
impacts connected with the toxic wastes at the Dzhidinski Tungsten-Molybdenum Mine site

[Mpeanaraemoe HaMmeHoOBaHUe NMUIIOTHOIO
nccrneanoBaTesibCKOro NpoeKTa
Suggested title for this pilot investigation

«BblsiBreHne, konnyecTteseHHada oLeHKa U JoKa3aTernbCTBO CBA3W HapyLeHU 300Pp0OBbs HaceneHus,
npoxuBatoLLero B r. 3akaMmeHck (Pecnybnuka bypaTtus), ¢ gpaktopamu cpegbl obutaHus, obycrioBneHHbIMA
BO30ENCTBMEM OTX0A0B [PKMANHCKOro BonbdpamoBO-MonNmMbaeHOBOro KomonHatay

“The identification, quantification, and ultimate confirmation of any direct connections between the
health of Zakamensk townspeople there in Buryatia with external environmental impacts emanating
from the mining wastes at the Dzhdinski Tungsten-Molybdenum Mine site”



AKTyanbHOCTb paboThl The relevance of this work

Mpu nukenaaunm OBMK He 6binu cobnogeHbl cCaHUTapHbIE N 9KOMOrM4yeckmne
TpeboBaHusA, NpeabaBnseMble K 3aKpblBaeMbIM NPeanpUaTUSIM:
"  [OpHbIE BbIPAOOTKN HE NMUKBUANPOBaAHDI;
"  He npoBeAeHa peKynbTUBaLUsA HaPYLLUEHHbIX 3eMerb;
"  He npekpaieH copoc 3arpsA3HEHHbIX LLIAXTHbLIX BOA B €CTECTBEHHbIE BOJOEMbI;
"  He peaniM3oBaHbl B NOJIHOWU Mepe MepornpuATUA MO OXpaHe OKpyXatowen cpeabl B T.
3akaMeHcKe 1 npunerarvwmx TeppuTopmsXx.

When the Dzhidinski Mine site was closed down, none of the required precautions
were taken to protect both the environment and the health of local residents. Non-
compliances included:

* The mine site itself was not reclaimed,;

e Other disturbed landscapes around the mine were not reclaimed in any way;

* Flows of water were not blocked in any way from seeping out of the contaminated
mine and into the natural water supply for the area;

* No other measures were taken to protect the environment in the vicinity of
Zakamensk or in the surrounding countryside.

Matepunanbl canta Please see: http://www.minpriroda-rb.ru/activity/index.php?SECTION_ID=1113&ELEMENT 1D=41388



http://www.minpriroda-rb.ru/activity/index.php?SECTION_ID=1113&ELEMENT_ID=41388

3a nepuopg pabotbl [IBMK obpasoBanock 44,5 MIIH.TOHH OTXOA0B O0oralleHus, cknaanpoBaHHbIX B ABa
XBOCTOXpaHunuwia. BbiBegeHHOe 13 akcnnyataummn B 1958 rogy nepsoe xsoctoxpaHunuuwe (9,5 MIH.T
OTXO4O0B) HA NPOTSXXEHUN MHOTUX NET ABMSAETCA UCTOYHMKOM 3arpsi3HeHNs r.3akaMeHcKa:

=Jlexxarnble XBOCTbl CMbIBaKOTCA B Ja4HYI0 30HY N B PAUOH XUNbIX OMOB BOCTOYHOW YacTu
3akamMeHcka, ganee - B peky MogoHkynb, KoTopas Bnagaet B [xuay.

"B palioHe XpaHeHWs1 HOBbIX XBOCTOB HabMno4aeTcs MHOXECTBO MECT YCUINEHHOrO NpoLecca 3po3uu,
roe obpasyloTcs pacnagku, Yepes KOTOpble XBOCTbI NEPEHOCATCS NPSIMO B FOPOA.

=B orBanax I)XWANHCKOro KoMbuHaTa Ha 3eMnsX, NPUrodHbIX ANS UCMNONb30BaHUS B CENbCKOM
X03AIUCTBe, ckrnaanpoBaHo bonee 50 MnH. M3 ckanbHbIX BCKPbILIHbIX M BMELLAoLWMX nopom.

"B oTBanax XpaHATCA Nnopoabl C oonbLwLINMK KOHUEHTpaunamMmun Cyan)VIFIOB.

Over the life of the Dzhdinski mine some 44.5 million tons of milled waste was stockpiled into two
tailings sites. The first tailings pond (with some 9.5 million tons of waste) was decommissioned
in 1958—and for many years it has been a source of pollution for the town of Zakamensk, from:

= Old tailings that were washed away in the area near toresidential buildings in eastern
Zakamensk—and from there into the Modonkul River, which flows into the larger Dzhida River.

= In the area of newer tailings piles there are many places where the process of erosion has
accelerated, with gullies running through the tailings directly into town.

= The wastes from the Dzhidinski mine contain some 50 million cubic meters of rock overburden
and ore-bearing rocks, that have been dumped onto lands otherwise suitable for agricultural use.

= These hard rock dump sites are riddled with high concentrations of sulfides.



Anroputm goka3sbiBaHUA Bpeaa 340pOBbLIO B CBA3U C BO3aeMcTBMEeM (hbakTopoB cpeabl OOUTaHuUA B
cootBeTcTBMM C Aaencteyrowmmu MY 2.1.10.3165-14 «lMopsaaok npumeHeHUs pe3yrnbLTaToB MeauKo-
Ononorn4yecknx nccnenoBaHU ANA AoKasaTesibCTBa NPUYUHEHUA Bpeaa 340pOBbI0 HaceneHus

HeraTUBHbIM BO34EeNCTBUEM XUMUYECKUX (*)aKTOPOB cpenbl 06VITaHVIF|»)

An algorithm for showing harm to human health from environmental impacts—as based on an
existing MOU (2.1.10. 3165-14) entitled: "Applying the results of biomedical research to show
evidence of harm to public health from the negative impacts of chemicals in the environment")
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ur-2 F1. OueHka o6 bekTuBHOCTU cuTtyaummu NaeHTudpmkaumsa MCTOYHUKOB BO3AENCTBUSA
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F3. Characterizing the risks to human health

nauuveHTa (rpynnbl NayMeHToOB) F4. Measuring chemical substances :
(markers of exposure) in (groups of) patients’ bodies i

F5. Analysis of a series of laboratory, clinical, functional, and
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F1. OueHKka 00BLEeKTUBHOCTU CUTyaLuun
UoeHTndpmKkauma nctToyHNKoOB BO34EUCTBUA

F1. Assessing the objective situation.
|dentifying sources of exposure

____________________________________________________________________________________________________________________

ur-2 F1. OueHka 06beKTMBHOCTU cuTyauun MaeHTudmkaumsa NCTOMHUKOB BO34ENCTBUA

- F1. Evaluation of the objective situation. Identifying sources of exposure
F2. OueHka ycnoBumn akcno3muun F2. Evaluating the conditions of exposure I
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(markers of exposure) in (groups of) patients’ bodies !
L—"""F5. AHanu3 Komnnekca KNMHNYECKNX, TabOPaTOPHbIX, thyHKUMOHANLHLIX, & ¢ ||

yss : F6. Health diagnostics + evaluation of functional impacts on critical organs
g and bodily systems, as established during risk assessments

MHCTPYMEHTarbHbIX NOKa3aTesien, aAeKBaTHbIX Harpy3ke (MapkepoB oTBeTa)
: F5. Analysis of a series of laboratory, clinical, functional, and
UsS : . instrumental indicators of substantial doses (markers of response), ..
T
»i F6. dnarHoctuka sa6onesaHni u oueHka hpyHKUMOHaNbHbLIX HapyLeHUN i

KPUTUYECKMX OPraHOB U CUCTEM, YCTAHOBJIEHHbIX Ha 3Tane OLeHKU pUcKa 5*—->is done



Ha Tepputopum 3akameHcka no CyMMapHOMY nokasaTento 3arpa3HeHus
xummyecknmm anemeHtamu (Cu, Zn, As, Pb, Mo, W, Cd, Sb) BbigenstoTcs:
he_y 1) nnowapgb akonornyeckoro 6eacrteusa 281,3 ra unu 39,6% Tepputopun;
2)  2)nnowagb 30HblI Ype3BblYaUHOWU 3Konormyeckon cutyaumm 205,8 ra unm
29% oOT TeppuTOpUMN ropoaa.

O6wan nnowaab 30H 3KONornyeckoro 6eacTems N YpesBblHanHOM
aKonormyeckom cutyaumnmn pasHsetcs 487 ra, yto coctaBnseT 68,63% ot
TeppuTopun ropoaa.

Summary indicators of chemical pollution in Zakamensk (Cu, Zn, As, Pb,
Mo, W, Cd, Sb) show that: 1) Some 700 acres, or 39.6% of the town can be
deemed an area of ecological disaster, and 2) Some 510 acres, or 29% of the
town would comprise a zone of ecological emergency. So the overall area
with severe environmental impacts would be over 1,200 acres in size, or

sama 80 af tha tatal axaa of tha toi
YCROBHbIN 3HaAK MHTEHCUBHOCTb OueHka 3Konorm4ecKon cntyaumnm
COLOUR 3arpsAsHeHus Zc* LEVEL OF ENVIRONMENTAL
SCHEME CONTAMINATION LEVEL IMPACT
Cnaboe 3arpsisHeHue <16 OTHOCUTENbHO yooBneT-
I LOW contamination BOpuTEsibHasa cntyauma
RELATIVELY
CpeaoHee MEDIUM 16-32 | SATISFACTORY
CunbHoe STRONG 32-64 | YpesBblyaiiHas cutyauus
EXTREME SITUATION
Ou4eHb cunbHoe VERY 64-128
STRONG
3Jkonormnyeckoe dbencrtemne
>
Makcumansroe MAX 128 | EcOLOGICAL DISASTER

yeptaropoga CITY LIMITS

* ZC - cyMMapHbIr nokasatenb 3arpssHeHna noys (Kputepum 1992), no anemeHtam: Cu, Zn, As, Pb, Mo, W, Cd, Sb
| * Zc = sum of indicators of soil contamination (1992 criteria) for: Cu, Zn, Pb, Mo, W, Cd, and Sb)

MaTtepuanbl canta See: http://www.minpriroda-rb.ru/activity/index.php?SECTION_ID=1113&ELEMENT 1D=41388
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NMpo6nema: 60NbWON NepevYeHb XMUMUYECKUX 3NIEMEHTOB —
Heob6xoauMo 060CHOBAHHOE COKpalleHue C BbiaeneHuemM NnpmopuTeToB
Problem: the list of chemical elements is too large — we need to shorten it by agreeing upon basic priorities

Hannune BO3MOXHOCTHU onpeaeneHua B cpeae ooutaHma n bumocpenax HacerneHus
Possible presence—either within the environment or in human habitats

Buocpenbl MuweBble . | MuTbeBasn MouBa
XUMMNYECKNN 3reMeHT peA N ATmocepHbIn Cymma
(BocToyHo- NPOAYKTHI Bo3gyx (BHL BOAA (»PB nnocosB
Chemical Element | Cvoupckuii uentp | (PBY3 LIS | aqipa )+ |(PBYS "LITUG| ananmTueckwi
aKornorumn B PB") In the B PB") LeHTP" 1 Sum
fo ki "Urnd 8 Pb u
L4er|OBe|_<a») In In food atmosphere In drinking | "U .») Total
the environment products water In the soil
3ﬂeMeHmbl, o codep»(ano KOMOPbIX yCcmaHOo8/1eHbl 30Hbl 3KOJ102U4€eCKOcO 6edcmeusi
Elements, the presence of which can be used to designate an area as an Environmental Disaster Zone
Megb (Cu) Copper + + + + + 5
LInHk (Zn) Zinc + + + + + 5
Mbiwbsk (As) Arsenic + - + + + 4
CsuHel (Pb) Lead + + + + + 5
MonubaeH (Mo)
Molybdenum i " i .
Bonbdpam (W) + i i + 4 3
Tungsten
Kagmuin (Cd) Cadmium + + + + + 5
Cypbma (Sb) Antimony - - - - - 0

[Npoyue anemeHmMel,

KOMmopkbie 803MOXXHO 8KJ1rOHUMb 8 uccrnedo

gaHue Other elements that could be included in this study

Ko6anbt (Co) Cobalt + - - + + 3
Mapraney, (Mn) + i i i + 2
Manganese
Ptytb (Hg) Mercury + + + - + 4
Xpom (Cr) Chromium + + + + + 5
Hukenb (Ni) Nickel + - + + + 4




F2. OueHKka ycnoBum aKkcnosmumm

F2. Assessing the conditions of exposure

__________________________________________________________________________________________________________________

F1. OueHka 06beKTUBHOCTU cuTyauun NaeHTudmkauma NCTOYHUKOB BO3AENCTBUA
F1. Evaluation of the objective situation. Identifying sources of exposure

U_ F2. OueHka ycnosuu akcnosuumm F2. Evaluating the conditions of exposure
U3 L ............................................................................................... ;
F3. XapakrepucTuka pucka ons 3nopoBbs HaceneHus uz+4 i

R S !
u+s : F4. N3mepeHune xummnyeckoro BewecTBa (Mapkepa 3KCNo3nLn) B opraHusme
nauueHTa (rpynnbl NaLyMeHToOB) F4. Measuring chemical substances

(markers of exposure) in (groups of) patients’ bodies i

I——: F5. AHanus komnnekca KNMHMYECKUX, NabopaToOpHbIX, PYHKLUMOHANBHLIX, : o |

us-s : F6. Health diagnostics + evaluation of functional impacts on critical organs :
: and bodily systems, as established during risk assessments

= UWHCTpyMeHTanbHbIX NOKa3aTeneun, ageKBaTHbIX Harpy3ke (MapkepoB oTBeTa) :

: F5. Analysis of a series of laboratory, clinical, functional, and i
U>6 : instrumental indicators of substantial doses (markers of response) i
S !

»: F®6. OunarHocTuka 3abonesaHuit U oueHKa (PYHKLUMOHAmNbHbLIX HapyLIeHUn & !

. KPUTMYECKMX OPraHOB U CUCTEM, YCTAaHOBMEHHbIX HA 3Tane OLEHKU PUCKA  : sl



NpepnoxeHun B [porpamMmmy Nno MOHUTOPUHIY coaepXKaHUA
XUMUYECKNX 3NIeMEeHTOB B Nno4yse

Program proposal for monitoring chemical contents in the soil

UcnonuuTens: M1 «PecnyGnnkaHckuin aHannTUYeckuin LLeHTp» Implementing Agent: the State Analytical Centre
Onpepensemblie XxuMmuyeckue anemeHTbl: kagmun (Cd), ceuHey, (Pb), xpom (Cr), Hukenb (Ni), monubaeH (Mo)
Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)
O6wee konuyecTBo Npo6: 40 nNpob. Overall sample size: 40 samples
O6wee konuuecTBo uccnegosaHuit: 200=40 npo6 x 5 anemento Overall # of tests: 200 (40 samples x 5 elements)

No HanmeHoBaHMe 1opmManyeckoro O6bekT / npeanpustue / dakTnyecknin agpec B r. 3akamMeHckK
B nmuya SITE NAME npomnnowagka® CATEGORY ADDRESS IN ZAKAMENSK

1 [OY Ne2 Yebypawka School #2 aetckui cag School grounds yn. JleHuHa, a. 9 9 Lenin Street

2 OOY Ne3 ConHbiwko Sch. #3 aetckun cag School grounds yn. KoHctutyumn, 7 7 Constitution St.

3 A0Y Ne10 OionmoBoyka Sch. #10 | getckmii cag School grounds yn. MarapuHa, Gagarin Street

4 A0Y Ne12 Arogka School #12 Aetckun cag School grounds yn. Kpynckas, 3 3 Krupskaya St.

5 A0OY Ne15 Tyana School #15 Aetckuin cag School grounds ynMopgoHkyrnbckas18a 18a Modonkul St

6 YacTHble oropoapl yn. JlyyesapHas,7 (Hanpotue 7 Luchezar St
Private Garden oboratutenbHon pabpukmn) near the mill

7 YacTHble oropogbl Garden yn.HaropHasa 1 3oHa neckoB near tailings

8 YacTHble oropogbl Garden yn HaropHas 2 3oHa neckoB near tailings

9 YacTtHble oropoabl Garden yn. ®abpuyHas 3oHa neckoB near tailings

10 doHoBas Touka Control test 23 :Tirgiﬂme;izopgu}:igﬂﬁ?ﬁiw At a relatively uncontaminated site

MeTtoguka otbopa npob no4ys u ux nogrotoska: NOCT 17.4.4.02-84 «Metogbl oT6opa 1 nogroToBkM Npob Anst XMMUYECKOro,

BGaKkTepmonormyeckoro, refibMMHTONOMMYECKOro aHann3ay. Use proven methods to test soil for chemicals, bacteria, etc.
Pasmep npo6GHon nnowaaku: 25 m x 25 m. Size of each sampling site: 25m x 25m
KonuyecTBO Npo6HbIX nnowaaok: 10 wr. Number of sampling sites: 10

KonuyecTtBo npo6 ¢ 1 npo6Hon nnowaaku: 4 npobbl NOYBbI. Number of samples taken at each site: 4 samples. 10



NpepnoxeHusa B [porpamMmmy no MOHUTOPUHIY coAepXXaHUA
XUMUYECKUX INIEMEHTOB B NUTbLEBOU BoAe
Program proposal for monitoring chemical contents of drinking water

UcnonuuTens: M1 «PecnyGnnkaHckuin aHanmnTUYeckuin LLeHTp» Implementing Agent: the State Analytical Centre
Onpepensiemble xummnyeckue anemeHTbl: kKagmun (Cd), cauney, (Pb), xpom (Cr), Hukens (Ni), monnbaeH (Mo)

Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)
O6uwee KonuuyecTBo Npo6: 40 nNpoo. Overall sample size: 40 samples
O6wee konuyecTBo uccregosaHuin: 200=40 npob x 5 anemMeHToB Overall # of tests: 200 (40 samples x 5 elements)

Ne HanmeHoBaHue topmngundeckoro nuua SITE NAME Appec B 1. 3akameHck ADDRESS
ApTe3naHckasa CKBaXkMHa — LieHTpann3oBaHHbIN UCTOYHUK Artisan

! Well—Central Source of Drinking Water Y- CEERmEER), 52 S TEERIR] SR

2 OtaenbHo cTosdwasa ckBaxkuHa Separate Standing Well Yn.3eneHas Green Street

3 OTaenbHo cTodwaga ckBaxkuHa Separate Standing Well Yn.CnoptuBHas Sport Street

4 Konopeu obuwiectBeHHbin  Public Draw Well Yn.MNaptnsaHckas Partizsan Street

5 Konopeu obuiecteeHHbIn  Public Draw Well Yn.XonTtoHckas Holton Street

6 Konogey obuwecteeHHbii  Public Draw Well Yn.lopHsaukas Gornyatskaya Street

7 Konopeu obuwiectBeHHbin  Public Draw Well Yn.MNMogkupnuyHas Brick Lane

8 Konopeu obuwiectBeHHbin  Public Draw Well Yn.3aropoagHas Zagorod Street

9 YacTHbIN Konogel, Private Draw Well R e o L (.p.-H recKos,

ceBepHad YacTtb ropoga) Near Tailings in north

10 YacTHbI Konoae Private Draw Well ¥Yn. JlyyesapHas,7 (HanpoTnB oboraTMTenbHON

R habpukn) Near the old Metal Refinery

MeTtoguka ot6opa npob Boabl u ux nogrotoeka: NOCT «Boga nutbeBasi. Ot6op npob». Use proven methods to test water
NMepmnogmnyHocTb oTb6opa Npob Boabl: 1 pa3 B ce3oH (4 pazaBron). Preferred frequency of water testing: once per season (4 per year)

Konu4yectBo Touek otbopa npo6: 10 wt. Number of sampling sites: 10 sites 11



NpepnoxeHusa B [NporpamMmmy No MOHUTOPUHIY CcoAepPKaHUSA
XUMUYECKUX 3IeMeHTOB B aTMOC(epHOM BO3ayXe

Program proposal for monitoring atmospheric chemical contents

UcnonHutens: Jlabopatopust MOHUTOpUHIra atmocdepHoro Bosayxa bHL CO PAH
Implementing Agent: The Buryat Science Centre’s Atmospheric Monitoring Laboratory
Onpepgensiemble xuMmu4yeckue anemMmeHTbl: kKaamun (Cd), cauHey (Pb), xpom (Cr), Hukensb (Ni), monubaeH (Mo)
Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)
O6wee kKonnyecTBo Npo6: 200 npob B 0OAHON TOUKE.
Overall sample size: 200 samples per site.
Yucno aHen otbopa: 50 gHen B rogy, pacnpeaeneHHblx No ce3oHaM roga: suma—12 aHen, secHa—13 gHen, neto — 13 gHen, oceHb—12 aHen
Number of days sampling: 50 spread over each season: winter-12, Spring-13, Summer-13, Fall -12
O6wee konuyecTBo nccnegoBaHun B 3 Toukax: 600 nccneq.= 200 npob x 3 ToUKM
Overall number of tests at each of 3 sites: 600 sampling tests = 200 tests x 3 sites

Ne HanmeHoBaHue topugudeckoro nuua SITE NAME agpec B . 3akameHck ADDRESS
1 [etckun can At a select school or pre-school

2 [letckun cag At a select school or pre-school

3 YacTHble oropogbl B 30He neckoB In private gardens (near to the tailings zone)

MeToauka ot6opa npob Bo3ayxa n ux noaroroeka: P 52.04.186-89 «PykoBogCcTBO MO KOHTPOMO 3arpAa3HEHUs
aTMocepbl». Use proven methods to test
Mporpamma ot6opa npo6 Bo3gyxa: nonHagd, 4 pasa B cyTku: 1 vac, 7 yacos, 13 yacos, 19 4acos.

Program for taking samples of air: 4 times a day, at 1AM, 7AM, 1PM, and 7PM
Konu4yecTtBo TO4yek oTbopa npob: MUHUMYM 3 LUT.

Number of sampling sites: Minimum of 3 sites

12



NpepnoxeHun B [porpamMmmy N0 MOHUTOPUHIY coAepXXaHUA
XUMUYECKUX INIEMEHTOB B MNuLle
Program proposal for monitoring chemical content of foodstuffs

UcnonHutens: «LeHTtp rurvensl n anugemuonorvn 8 PB» Implementing Agent: Buryat Centre for Health and Epidemiology

Onpepensemble xummnyeckue anemeHTbl: kKagmun (Cd), ceuney, (Pb), xpom (Cr), Hukenb (Ni), monnubaeH (Mo)

Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)

O6wee kKonnyecTBo npo6: 10 npob.

Overall sample size: 10 samples

O6wee kKonunyecTBo uccnepgosaHun: 50 nccnegosaHum = 10 Npob x 5 anemeHTOB
Overall number of tests: 50 sampling tests = 10 samples sites x 3 different elements

HanmeHoBaHue .
No NPOAYKTa NUATaHMS Ob6bekT dakTnyeckmnn ap,piec B. r. 3akaMeHckK

Name of Food Source of Food Address or location in Zakamensk
1 OBow Vegetables Oropoabl From gardens | JHT lNopHsk (p-H neckos, ceBepHas YacTb ropoaa) Near North Tailings
2 Osowm Vegetables Oropogpbl From gardens | Yn. JlyuesapHas,7 (Hanpotus oboratutensHon pabpukm) Opposite Mill
3 Osowmn Vegetables Oropogpbl From gardens | Yn. HaropHas 1-a (B 3oHe neckoB) Near Tailings
4 OBowmn Vegetables Oropogpbl From gardens | Yn. HaropHas 2-a (B 3oHe neckoB) Near Tailings
5 OBown Vegetables Oropogpbl From gardens | Yn. ®abpuyHas (B 30He neckos) Near Tailings
6 Osowu Vegetables doHoBasi Touka Control | 3a YepTom ropoaa-B ycroBHO Ynctom mecte Outside town in clean area
7 Monoko Milk Oropogabl Local farm OHT TopHsk (p-H neckos, ceBepHada YacTb ropoga) Near North Tailings
8 Monoko Milk Oropogp! Local farm Yn. JlyyesapHas,7 (HanpoTme oboratutensHon pabpukn) Opposite Mill
9 Msco Meat Oropoabl Local farm OHT TopHsk (p-H neckos, ceBepHad YacTb ropoga) Near North Tailings
10 Msaco Meat Oropogabl Local farm ¥Yn. JlydesapHas,7 (HanpoTtus oboratutensHon babpukn) Opposite Mill

MeToauka ot6opa npob nuwm u nx nogrotoska: NOCT P NCO 707-2010 «MOMNOKO 1 MOMOYHbIE NPOAYKTHI.
Pykosogcteo no otéopy npob», FTOCT P 51447-99 «Msico n macHble npoayktel. MeTtoabl oTbopa npoby», gpyrme
cTaHgapTbl, HeobxogMMble A5 TPUMEHEHUS U UCNONHeHUs TpeboBaHu TexHn4Yeckoro pernameHTa «O 6esonacHoOCTU
nuweson npoaykumm» (TP TC 021/2011).

MNepuognyHocTbL oT60OpPa NPO6G: O0aAMH pas B roa.

KonuyecTtBo TOouyek ot6opa npo6: 10 wrT.

Use proven federal standards and methods to test
Frequency of tests: one time in a year
Number of sites: 10 13




NMPUNOXEHUA

Ucnonb3yemble B P® rurmeHn4eckne HopmMmaTmBbil:
npepgenbHO aonyctuMble KoHueHTpauuu (MOK) n
(OBYB) copepxaHua B noyBe, Boae, Bo3ayxe, nuiie

APPENDICES

Public health standards that are used in Russia have
established Maximum Allowable Concentrations, as
well as Estimated Levels of Safe Concentrations in the
soil, water, atmosphere, and food products
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Poccuunckmne rurmeHn4yeckue HoOpmMaTuBbI
coaepKaHNA XMMUYECKUX 3NIEMEHTOB B MNoYBe
Russian Norms for Public Health and the
Concentration of Chemical Elements in the Soil

Xnmuuyeckunm
anemeHT Element

Knacc onacHoctun
Class of Hazard

CAS
Reg no.

Benuuyuna NOK (mr/kr)c yyetom choHa (knapka)*
Maximum Permissible Load or MPL (mg/kg)*

BanoBoe coaepxaHue
Total Metal Content

NMoaBwxHasa hopma
Mobile or extractable

dnemeHmMbl, No cooepxxaHUKO KOMopbIX YyCcmaHoe8J1eHbl 30HbI 9KoJs102u4ecko20 6edcmeusi Elements to determine eco-disasters

Megb (Cu) [l 7440-50-8 2—132** 3.0

LinHk (Zn) I 7440-66-6 110 — 220™** 23.0
Mblwbsik (As) I 7440-32-2 5—20** -

CsuHel, (Pb) I 7439-92-1 55 - 130* 6.0
Monn6aeH (Mo) [l 7439-98-7 - -
Bonbdpam (W) 11 7440-33-7 - -
Kagmun (Cd) I 7440-43-9 1.0 —33* -
CypbMma (Sb) Il 7440-36-0 4.5 -

lpoyue 3nemeHMbI, KOMOPbLIE B03MOXHO 8K/TI0YUMb 68 UccrsiedoeaHue

Other elements possibly worthy of study.

Kob6anst (Co) [l 7440-48-4 - 5.0
Mapraneu, (Mn) 11 7439-96-5 1500 80 - 700
Ptytb (HQ) I 7439-97-6 2.1 -
Xpowm (Cr) [l 18540-29-9 0.05 -
Hukenb (Ni) [l 7440-02-0 32 — 80** 4.0

lpumeyvaHue: * BenuyuHa MNAK (me/ke)c ydemom ¢poHa (Krnapka) rpusedeHa ro ausueHU4ecKkum
Hopmamueam ['H 2.1.7.2041-06 «[lpedernbHo Oornycmumbie kKoHueHmpauuu (MN4K) xumuyeckux sewjecmea
8 rno4yse» ** Bernu4uHa ripusedeHa ro susueHu4yeckum Hopmamueam H 2.1.7.2511-09 « OpueHmMupo8o4HO
donycmumbie koHUeHmpauyuu (OLK) xumuyeckux sewjecme 6 rnoyse». NOTE: These norms set by law.




Poccuinckue rurmeHmn4yeckume HOPpMaTuBbl coaepXXaHna XmMmnyeCcKux anemMeHToB B Boe

Russian Norms for Public Health and the
Concentration of Chemical Elements in the Water

K MNMpepnenbHo ponyctumble KoHUueHTpauum (MAK) xummnyecknx
Xumunyeckumn nace BewlecTB B Boge, mr/n  MPL (in mg per liter)
OnacHoctu CAS ’ =
3rIeMeHT BOAHbIX OOBEKTOB XO3AUCTBEHHO- o
. Class of | Reg. No. NUTHEBOW
Chemical Element NMUTHLEBOIO U KYNbTYPHO-ObITOBOIO .
Hazard x . Drinking Water
Bogononb3oBaHua* All water for public use
AnemeHmMbI, No codep)xaHUrO KOMophbIX ycmaHoeJ1eHbl 30HbI 3Kos102u4ecko20 6edcmeusi Elements to determine eco-disasters
Megb (Cu) [l 7440-50-8 1.0 1.0
LInHk (Zn) I 7440-66-6 1.0 1.0
Mbiwbsik (As) I 7440-32-2 0.01 0.01
CsuHel (Pb) I 7439-92-1 0.01 0.01
MonubgeH (Mo) 1 7439-98-7 0.07 0.07
Bonbdpam (W) 11 7440-33-7 0.05 0.05
Kagmun (Cd) I 7440-43-9 0.001 0.001
CypbMma (Sb) 1 7440-36-0 0.005 0.005
lMpo4ue annemeHMbI, KOMOPbIe 803MOXKHO 8K/1I0YUMBb 8 uccriedoeaHue Other elements possibly worthy of study.
Kob6anst (Co) |l 7440-48-4 0.1 0.1
Mapraneu (Mn) 1] 7439-96-5 0.1 0.1
Ptytb (Hg) I 7439-97-6 0.0005 0.0005
Xpowm (Cr) |l 18540-29-9 0.05 0.05
Hukenb (Ni) [l 7440-02-0 0.02 0.02

lMpumeyaHue: * 'H 2.2.5.1315-03 «[lpederibHo donycmumbie koHueHmpauuu (IN4K) xumuyeckux sewiecmes 8 800e 800HbIX 06BLEKIMO8
X0351iICMBEeHHO-NMUMbEe8020 U KyrbmypHO-6bimoso2o sodorosib3osaHusi» ** CarlluH 2.1.4.1074-01 «[lumbesgasi soda. [ueueHuyYeckue
mpebosaHusi K Kadecmay 800bl UeHmpanu308aHHbIX cucmeM rnumeego2o 8000cHabxeHusi. KoHmporb kayecmsa. [u2ueHuyeckue
mpeboesaHusi kK obecriedeHuUr0 be3ornacHocmu cucmem 2opsiye2o so0ocHabxxeHusi ». NOTE: These norms set by law
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Poccumnckue rurmneHM4Yeckue HopmMmaTuBbI coaepXXaHUA XMMUYECKUX
3MIeMeHTOB B aTMOc(epHOM BO34yXe HaceNeHHbIX MecT*

Russian Norms for Public Health and the Concentration of
Chemical Elements in the Ambient Air over Cities and Towns

XuMundeckum Knacc CAS Benuuuna MAK (mr/m®) MPL (mg/m°)
3NeMeHT OnacHocTtuH Reg No MaKcuMarnbHasa pa3oBas CpeaoHecyTo4Has
Element Hazard CI. Maximum 1-time measurement Max. daily average

JnemMeHmMbI, Mo coodepxxaHUrO KOmMopbIX ycmaHoeJsIeHbl 30HbI 3KoJ1o2u4ecko20 6edcmeusi Elements to determine eco-disasters
Megb (Cu) 1 7440-50-8 0.003 0.001
LinHk (Zn) I 7440-66-6 - 0.003
Mbiwbsk (As) I 7440-32-2 - 0.0003
CeuHey (Pb) I 7439-92-1 0.001 0.0003
MonubaeH (Mo) [l 7439-98-7 - 0.02

Bonbdpam (W) [l 7440-33-7 - 0.15

Kagmum (Cd) I 7440-43-9 - 0.0003

CypbMma (Sb) 1 7440-36-0 0.01**

lMpo4yue 3neMmeHMbI, KOMOPbLIE 803MOXHO 8KJIHOYUMb 8 uccsiedogaHue

Other elements possibly worthy of study

Kob6anst (Co) Il 7440-48-4 - 0.0004
MapraHeu, (Mn) 11 7439-96-5 0.01 0.001

PtyTtb (HQ) I 7439-97-6 - 0.0003

Xpowm (Cr) I 18540-29-9 - 0.0015
Hukenb (Ni) [l 7440-02-0 - 0.001

lNMpumevaHue: *TH 2.1.6.1338-03 «[pedenbHo dornycmumbie kKoHueHmpauyuu (MOK) 3aspsasHsaowux sewecms

8 ammocghepHoM 8030yxe HacerneHHbIx mecmy; ** H 2.1.6.2309-07 « OpueHmupo8oyHbIe be3onacHble ypo8HU 8030elicmeausi

(OBYB) 3acpsasHsowux seuecms 8 ammocgepHom 8030yxe HacerneHHbix mecm» NOTE: These norms set by law




Poccuunckune rurmneHm4yeckue HOpPpMaTUBbLI coaepXaHna XMMn4eCKunux
SNIeMeHTOB B lNMuuulieBbIX npop,yKTax*

Russian Norms for Public Health and the Concentration of
Chemical Elements in Foodstuffs

XumMmuyeckum
3N1eMeHT
Element

Knacc
OnacHoctTHn
Hazard CI

CAS
Reg. No

HdonycTumble ypoBHMU, Mr/Kr, He bonee
Permissible levels (mg/kg)—not to exceed

B nnopgooBoLwHOMN

npoayKuum
In fruits/veggies

B mornoke u MONO4YHbIX
npoAaykKrax
In dairy products

B msace n
MSACOMNpPOoAYKTax
In meat products

dnemeHmMbI, Mo cooepxaHUrO KOMOPbIX ycmaHoe8J1eHbl 30HbI 3KoJs102u4ecko20 6edcmeuss Elements to determine eco-disasters

Megb (Cu) Il 7440-50-8 5.0 0.4 -
LinHk (Zn) I 7440-66-6 10.0 - -
Mbiwbsk (As) I 7440-32-2 0.2 0.05 0.1
CsuHel, (Pb) I 7439-92-1 0.5 0.1 0.5
Monu6aeH (Mo) |l 7439-98-7 - - -
Bonbdpam (W) [ 7440-33-7 - - -
Kagmun (Cd) I 7440-43-9 0.03 0.03 0.05
CypbMma (Sb) 1 7440-36-0 - - -

lMpo4yue annemeHMbI, KOmophbie

803MOXXHO 6K/Iro4UMb 8 uccsiedoeaHue Other elements possibly worthy of study

Kobanst (Co) [l 7440-48-4 - - -

MapraHeu, (Mn) 11 7439-96-5 - - -
PtyTtb (HQ) I 7439-97-6 0.02 0.005 0.03
Xpom (Cr) I 18540-29-9 0.5 0.5 0.5

Hukenb (Ni) 1 7440-02-0 - 0.7 -

lMpumeyaHue: * TexHu4eckul peanameHm TamoxeHHo20 coro3a TP TC 021/2011 «O 6e3onacHocmu nuwesou npodykuyuu»

18



Xumunyeckme aneMeHTbl, KPUTUYECKNE OpraHbl U CUCTEMBbI, pedhepeHTHbIe YPOBHMU

BellecTtBo
Substance

RfC, mr/m3
Reference
Concentration

KpuTtuyeckne opraHbl 1 CUCTEMBI
Critical Organs and Bodily Systems

RfD,

mr/kr Ref
Dose

Chemical elements. critical organs and bodily systems. and reference levels

KpuTtuyeckne opraHbl 1 CUCTEMBI
Critical Organs & Bodily Systems

AnemMeHmMbI, N0 codep)XxaHUK KOMOPbIX yCMaHO8J/1eHbl 30HbI 3Koslo2u4ecko2o 6edcmeusi Elements to determine eco-disasters

Megpb (Cu) Copper

Xen.-kuw. TpakT, nevyeHb Gastro-intestinal
System, Liver

LInHk (Zn) Zinc

KpoBb, OMoxuMm. (Cynepokcmna-gucmyrtasa)
Blood, Bio-chemical Balance

Mbiwbsik (As) Arsenic

Koxa, HepBHasi CUCT., cepa.-COC. UMMVYH,
ropmoH. (gnabert), »xen.-knw Skin,
Diabetes, Nervous, Cardio- + Hormone
Systems

CeuHey (Pb) Lead

HepBHas CUCT., KPOBb, OMOXUM., pa3BuTne,
penpog, ropMoH. Blood,

Nervous, Reproductive + Hormone Syst.

MonubgeH (Mo) Moly

Moukn Kidneys

Bonbdpam (W) Tungsten

Kagmun (Cd) Cadmium

MOYKWN, FOPMOH.
Kidneys and Hormonal System

Cypbma (Sb) Antimony

XonecTepuH rMoKo3a B KPOBY,
Cholesterol/Glucose Problems in Blood

[poyue anem

Kobanet (Co) Cobalt

Kpoeb Blood Problems

MapraHnev (Mn)
Manganese

LIHC, kpoBb Central Nervous and Blood
Systems

PTtyte (Hg) Mercury

UMMYH noyku, LUHC, penpoa ropMoH
Immune, Nervous, Reproductive Syst.

Xpom (Cr) Chromium

neYeHb NoYKku, xen.-kuw. CnmauncTble
Mucous, Kidneys, Liver, Digestive Tract

Hwukenb (Ni) Nickel

Resp, Inmune, Blood Syst - Cancer

2.00E-05 opraHbl gbixaHusi, Respiratory System 0.019
0.0009 OpraHbl AbIXaHWs, UIMMYH., KpOBb 03
Respiratory, blood, immune systems
Pas3BuTune, HepBHas CUCT., CepA.-COC. CUCT.,
3.00E-05 |opraHbl gbixaHus, pak Nervous, Cardio, +| 0.0003
Respiratory Systems + Cancer
LHC, kpoBb, pa3BuTtue, penpoa. CUCT.,
0.0005 ropMoH., noykn Nervous, Reproductive, 0.0035
Hormonal Systems + Kidneys
0.012 - 0.005
0.1 opraHbl gbixaHmsi Respiratory System 0.0025
MOYKN, OpraHbl AbIXaHWUs, TOPMOH., pak
2.00E-05 0.0005
Kidneys, Resp./Hormone Syst. - Cancer
0.0004 opraHbl gbixaHnsa Respiratory System 0.0004
€HMbI, KOMOopPbIe 803MOXHO 8KIHO4UMb 8 uccriedosaHue Other elements possibly worthy of study
2.00E-05 opraHbl AblxaHua Respiratory System 0.02
5 00E-05 LIHC, HepBHas cucTema, oprabl AbixaHus 0.14
Nervous and Respiratory Systems
0.0003 UHC, ro_pMOH., NOYKK Horm_onal and 0.0003
Respiratory Systems, Kidneys
AbIXaHus, NeYeHb, NOYKU, UMMYH.,
D Respiratory + Immune + Kidneys/Liver e
5 00E-05 opraHbl AblXaHUsl, KPOBb, UMMYH., pak, 0.02

nevyeHb, cepn.-CocC, XeJl.-K1Ll, KpoBb, Macca

Tena Weight Loss, Blood, Liver
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