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NMpobnema Problem Statement

= CornacHo 3anpocy PocnotpebHaasopa Pecnybnuku bypstna Heobxogmuma paspaboTka nporpammbl no
OLEHKE MEANLIMHCKMX M couMnarnbHbIX NOCAEACTBUN NMPOLLSOro 3Kororndeckoro yuiepba ot HeraTMBHOMO

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 BbIPAbOOTKN HE NMUKBUANPOBAHLI;
"  He npoBeAeHa peKynbTUBaLUsA HaPYLLUEHHbIX 3eMerb;
"  He npekpaieH copoc 3arpsA3HEHHbIX LLIAXTHbLIX BOA B €CTECTBEHHbLIE BOJOEMbI;
"  He NMPUHATbI MEPONPUATUSA NO OXPaHe OKpYyXKaloLen cpebl B I. 3akaMeHCKe 1
npunerarLnx TEPPUTOPUSX.

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,;

* 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.

MaTtepunanel 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
X03AKCTBe, ckrnaguposaHo 6onee 50 MnH. M3 ckanbHbIX BCKPbILLIHbLIX 1 BMELLaLLNX NOPOA.

"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.

s 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.

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



AnroputMm gokasbiBaHUS BpeAa 340pOBbLI0 B CBAA3U C Bo3aencTBMEM (PakToOpoB cpeabl OOUTaHns B
cootBeTCcTBMMU C Aaencteyrowmmun MY 2.1.10.3165-14 «lMopsaaok npumeHeHUs pe3yrnbLTaTtoB MeauKo-
Guonornyecknx uccrnefqoBaHMU AN goKasaTesibCTBa NMPUYUHEHUS BpeAa 340POBbLI0 HaceneHus
HeraTUBHbIM BO3eUCTBMEM XUMUYECKUX PaKTOPOB cpeabl OOUTaHUA»)

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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Ha Tepputopum 3akameHcka no CyMMapHOMY nokasaTento 3arpa3HeHus
xummyecknmm anemeHtamu (Cu, Zn, As, Pb, Mo, W, Cd, Sb) BblgenstoTcs:
I 1) nnowagb akonornyeckoro 6eacreusa 281,3 ra unun 39,6% Tepputopuu;

2) 2) nnowaab 30HblI Ype3BblYaWHOW 3Konormyeckomn cutyaumm 205,8 ra unn
\ 29% oT TeppuTopUn ropoaa.

O6wasn nnowaab 30H 3KONornyeckoro 6eacTeusa 1 Ypes3BblHanHOM
3KOSI0rm4eckon cutyaummn pasHsietcs 487 ra, 4to cocTtasnseT 68,63% oT
TeppuTopmmn 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

SMQQ/ Anf tbhatotal v nf th ot
YCROBHbIN 3HaAK MHTEHCUBHOCTb OueHka 3Konorm4ecKon cntyaumnm
COLOUR 3arpsA3HeHus Zc* LEVEL OF ENVIRONMENTAL
SCHEME CONTAMINATION LEVEL IMPACT
Cnaboe 3arpsa3HeHune <16 OTHOCUTENBHO yAOBMET-
I LOW contamination BOpUTENbHasA CUTyalms
RELATIVELY
CpegHee MEDIUM 16-32 | SATISFACTORY
CunbHoe STRONG 32-64 | YpesBblyaiiHas cutyaums
EXTREME SITUATION
OuveHb cunbHoe VERY 64-128
STRONG
3Jkonormnyeckoe dbencrtemne
MAX >
MakcumaneHoe 128 ECOLOGICAL DISASTER

yeptaropoga CITY LIMITS

* ZC - cyMMapHbIv nokasarternb 3arpasHeHns noys (Kputepum 1992), no anementam: 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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Mpob6nema: cnUwkKom GonbLUOi NepevYeHb XMMUYECKUX INIEMEHTOB —

Heob6xoAMMO 060CHOBaHHOE COKpalleHne C BbiaeneHnem npuopuTeToB
Problem: the list of chemical elements is too large — we need to shorten it by agreeing upon basic priorities

Hanuuve BO3MOXHOCTU onpeaerieHUA B cpeae obutaHus n buocpenax HaceneHus
Possible presence—either within the environment or in human habitats

Buocpeabl MuweBble . | MutbeBas MNouBa
XUMMNYECKNN 3reMeHT peA N ATmocepHbIn Cymma
(BocTouHo- nNpoAyKTE Bo3ayx (BHL| BoAa (>PB MNoCcoB
_ y dbY3 "UIMvmd " Y
Chemical Element Cubupckwit ueHTp | ( Ll. CO PAH) (PBY3 I:I,FMS aHaJ'II/ITI/I‘-I“eCKI/II/I
aKornorumn B PB") i the B PB") LeHTP" 1
yerioBeka») In In food atmosphere In drinking | "LiMM3 B Pb») f_‘“ml
the environment products P water In the soil ota
3nemeHmb/, 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
Mbiwbsak (As) Arsenic + - + + + 4
CsuHey (Pb) Lead + + + + + 5
MonubaeH (Mo)
+ = = + +
Molybdenum £
Bonbdpam (W) + ) N + + 3
Tungsten
Kagmuin (Cd) Cadmium + + + + + 5
CypbMma (Sb) Antimony - - - - - 0

[Npoyue anemeHmMel,

Komophble 803MOXXHO 8KMH04UMb 8 uccriedosaHue Other elements that

could be

included in this study

Kob6anbst (Co) Cobalt + - - + + 3
Mapraney, (Mn) + i i ) N 5
Manganese
Ptytb (Hg) Mercury + + + - + 4
Xpom (Cr) Chromium + + + + + 5
Hukenb (Ni) Nickel + - + + + 4




F2. OueHKka ycnoBum aKkcnosmumm
F2. Assessing the conditions of exposure
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NpepnoxeHun B [porpamMmmy Nno MOHUTOPUHIY coaepXKaHUA
XUMUYECKNX 3NIeMEeHTOB B Nno4yse

Program proposal for monitoring chemical contents in the soill

UcnonHutens: M «PecnybnvkaHckuii aHanuTUYECKMii LEHTP» Implementing Agent: the State Analytical Centre

Onpepensemblie XuMmuyeckue anemeHTbl: kagmunin (Cd), ceuHey, (Pb), xpom (Cr), Hukenb (Ni), monnbaeH (Mo)

Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)
Overall sample size: 40 samples
O6wee konuuecTBo uccnegosanumii: 200=40 npo6 x 5 anemento Overall # of tests: 200 (40 samples x 5 elements)

O6wee kKonnyecTBo nNpo6: 40 npob.

No HanmeHoBaHMe 1opmManyeckoro O6bekT / npegnpustue / dakTnyecknin agpec B r. 3akamMeHckK

B niua SITE NAME npomnsiowanka® CATEGORY ADDRESS IN ZAKAMENSK

1 AOY Ne2 Yebypawka School #2 netckmin cag School grounds yn. JleHnHa, a. 9 9 Lenin Street

2 OOY Ne3 ConHbiwko Sch. #3 aetckun cag School grounds yn. KoHctutyumn, 7 7 Constitution St.
3 AOOY Ne10 Oronmooyka Sch. #10 | gpetckum cag School grounds yn. MarapuHa, Gagarin Street
4 A0Y Ne12 Arogka School #12 Aetckuin cag School grounds yn. Kpynckas, 3 3 Krupskaya St.
5 A0Y Ne15 TyaHa School #15 petckmin cag School grounds ynMopgoHkynbckaa18a 18a Modonkul St
6 YacTHble oropoapl yn. JlyyesapHas,7 (Hanpotue 7 Luchezar St

Private Garden oboratutenbHon babpukmn) near the mill

7 YacTHble oropogbl Garden yn.HaropHas 1 3oHa neckoB near tailings
8 YacTtHble oropoabl Garden yn HaropHas 2 3oHa neckoB near tailings
9 YacTHble oropogbl Garden yn. ®abpuyHas 3oHa neckoB near tailings
10 doHoBas Todka Control test 33;?3?\:;220%%;;ggﬂﬁ?c?ity At a relatively uncontaminated site

MeToguka otbopa npob no4ys u ux nogrotoska: NOCT 17.4.4.02-84 «Metogbl oT6opa 1 NogroToBkM Npob Anst XMMUYECKOro,
BGakTepronormyeckoro, renibMMHTONOMMYECKOro aHanmnsa. Use proven methods to test soil for chemicals, bacteria, etc.
Pasmep npo6Hon nnowagku: 25 m x 25 m. Size of each sampling site: 25m x 25m

KonuyecTtBo npo6HbIX nnowaaok: 10 wr. Number of sampling sites: 10

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



NpepnoxeHusa B [porpamMmmy no MOHUTOPUHIY coAepXXaHUA
XUMUYECKNX 3JIEMEHTOB B NUTLEBOU BoAe
Program proposal for monitoring chemical contents of drinking water

UcnonHutens: M «Pecny6nnkaHcKnin aHanuTUYeCcKUin LeHTp» Implementing Agent: the State Analytical Centre
Onpepensiemble xummnyeckue anemeHTbl: kagmun (Cd), cauney, (Pb), xpom (Cr), Hukens (Ni), monnubaeH (Mo)

Elements to be identified: Cadmium (Cd) Lead (Pb) Chromium (Cr) Nickel (Ni) & Molybdenum (Mo)
O6wwee KonuyecTBo nNpo6: 40 npob. Overall sample size: 40 samples
O6uiee konu4yecTBo uccnegoBaHui: 200=40 npob x 5 anemeHTOB Overall # of tests: 200 (40 samples x 5 elements)

Ne HaunmeHoBaHue opuandeckoro nuua SITE NAME Appec B 1. 3akameHck ADDRESS
ApTe3naHckas CKBaXKMHa — LIEHTPanu3oBaHHbIN CTOYHUK Artisan

. Well—Central Source of Drinking Water Y- CEBRmEER, 62 B2 [FelEiny s

2 OTaenbHo cTodwaga ckBaxuHa Separate Standing Well Yn.3eneHas Green Street

3 OTaenbHO cToduwaga ckBaxkuHa Separate Standing Well Yn.CnopTtusHas Sport Street

4 Konopeu obuwiectBeHHbin  Public Draw Well Yn.MaptnsaHckas Partizsan Street

5 Konopeu obuiecteeHHbin  Public Draw Well Yn.XonTtoHckas Holton Street

6 Konopeu obuwectBeHHbin  Public Draw Well Yn.[opHsauKkas Gornyatskaya Street

7 Konopeu obuwiectBeHHbin  Public Draw Well Yn.MogkupnuyHaa Brick Lane

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

9 YacTHbIN Konoael, Private Draw Well AHT «loprak» laun-2 Jintna 14 (.p.'H ne.CKOB’

ceBepHas YacTb 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 nogroroBka: NOCT «Boaga nutbeBas. Ot6op npob». Use proven methods to test water
MepunogmnyHocTb oTOOpPa Npob Boabl: 1 pa3 B ce3oH (4 pazaBron). Preferred frequency of water testing: once per season (4 per year)

Konu4yecTtBo Touyek 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
OnpepensiemMblie XuMn4yeckme anemMmeHTbl: kagmuin (Cd), ceuHel, (Pb), xpom (Cr), Hukenb (Ni), monnbaeH (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, pacnpegeneHHblxX 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
O6uwee kKonuyecTBo uccnegosaHun B 3 Toukax: 600 nccneq.= 200 npod x 3 TOUKK
Overall number of tests at each of 3 sites: 600 sampling tests = 200 tests x 3 sites

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

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

3 YacTHble oropoabl B 30He rneckos In private gardens (near to the tailings zone)

MeToauka ot6opa npob Bo3ayxa n ux noaroroeka: P 52.04.186-89 «PykoBogcTBO MO KOHTPOMO 3arpAa3HEHns
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
XUMMNYECKNX 3IEMEHTOB B nuile
Program proposal for monitoring chemical content of foodstuffs

WUcnonnutens: «LeHTp rurvensl n anngemuonornn B PB» Implementing Agent: Buryat Centre for Health and Epidemiology

Onpepensemble xuMmmnyeckue anemeHTbl: kagmun (Cd), ceuney, (Pb), xpom (Cr), Hukenb (Ni), monubaeH (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 ObObekT dakTnyecknmn ap,pec 3 r. 3akamMeHck

Name of Food Source of Food Address or location in Zakamensk
1 OBowm Vegetables Oropoabl From gardens | OHT lNopHsk (p-H neckoB, ceBepHas 4YacTb ropoaa) Near North Tailings
2 OBowm Vegetables Oropogpbl From gardens | ¥Yn. JlyuesapHas,7 (HanpoTtus oboratutensHon pabpukm) Opposite Mill
3 OBowmn Vegetables Oropogpbl From gardens | Yn. HaropHas 1-a (B 30He neckoB) Near Tailings
4 OBowm Vegetables Oropogpbl From gardens | Yn. HaropHas 2-a (B 30He neckoB) Near Tailings
5 OBowwn Vegetables Oropogpbl From gardens | Yn. ®abpuyHas (B 3oHe neckoB) Near Tailings
6 Osowu Vegetables doHoBasi Todka Control | 3a YepTom ropoaa-B YCroBHO Ynctom mecte Outside town in clean area
7 Monoko Milk Oropoabl Local farm OHT lopHsk (p-H neckos, ceBepHada YacTb ropoga) Near North Tailings
8 Monoko Milk Oropogp! Local farm Yn. JlyyesapHas,7 (HanpoTmB oboratutensHon pabpukn) Opposite Mill
9 Msaco Meat Oropoabl Local farm OHT TopHsk (p-H neckos, ceBepHada YyacTb ropoga) Near North Tailings
10 Maco Meat Oropoabl Local farm ¥Yn. JlydesapHas,7 (HanpoTtne oboratutensHon pabpukn) Opposite Mill

MeToauka ot6opa npob nuwm u nx nogrotoka: 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, HeobxogMMmble 515 TPUMEHEHUS U UCNONHeHUs TpeboBaHu TexHN4YecKkoro pernameHTa «O 6esonacHoOCTU
nuweson npogykumm» (TP TC 021/2011).

MepuoguyHocTbL oTGOpPa NPo6: oaMH pas B rof.

Konu4yecTtBo TOouyek ot6opa npo6: 10 wrT.

Use proven federal standards and methods to test
Frequency of tests: onetimein 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

14



Poccuunckmne rurmeHn4yeckue HoOpmMaTuBbI
coaepKaHNA XMMUYECKUX 3NIEMEHTOB B MNoYBe
Russian Norms for Public Health and the
Concentration of Chemical Elements in the Soll

Xnmuuyeckunm
anemMmeHT 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, Mo cooepxaHUrO KOMoOpPbIX YCmaHoe8J1eHbl 30HbI 9KoJ102Uu4ecko20 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
Mbiwibsk (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) [l 7440-33-7 - -
Kagmun (Cd) I 7440-43-9 1.0 — 33** -
CypbMma (Sh) [l 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
MapraHey, (Mn) [l 7439-96-5 1500 80 - 700
PtyTb (HQ) I 7439-97-6 2.1 -
Xpom (Cr) 1 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 «[llpedernbHo Oornycmumbie kKoHueHmpauuu (MN4K) xumuyeckux sewjecmea
8 rnoyse» ** Bernu4uHa ripusedeHa ro susueHu4yeckum Hopmamueam H 2.1.7.2511-09 « OpueHmMupo80o4HO
donycmumbie koHUeHmpauyuu (O4K) xumuyeckux sewjecms 6 noyse». NOTE: These norms set by law.
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Poccuinckue rurmeHmn4yeckume HOPpMaTuBbl coaepXXaHna XmMmnyeCcKux anemMeHToB B Boe

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

MNMpepnenbHo ponyctumble KoHUueHTpauum (MAK) xummnyecknx
Xumunyeckumn Knace BelwlecTB 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-ObITOBOIrO -
Hazard . . Drinking Water
Bogononb3oBaHua® All water for public use
nemeHmMbI, No codep)xaHUrO KOMoOpbIX ycmaHOo8JIeHbl 30HbI 3KoJsio2u4yecko20 6edcmeusi Elements to determine eco-disasters
Megb (Cu) I 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) [l 7439-98-7 0.07 0.07
Bonbdpam (W) 1] 7440-33-7 0.05 0.05
Kagmun (Cd) I 7440-43-9 0.001 0.001
CypbMma (Sh) [l 7440-36-0 0.005 0.005
lMpo4ue annemeHMbI, KOMOPbIe 803MOXXKHO 8K/1I0YUMB 8 uccredoeaHue Other elements possibly worthy of study.
Kob6anst (Co) [l 7440-48-4 0.1 0.1
MapraHeu (Mn) 11 7439-96-5 0.1 0.1
PtyTtb (HQ) I 7439-97-6 0.0005 0.0005
Xpowm (Cr) ] 18540-29-9 0.05 0.05
Hukenb (Ni) I 7440-02-0 0.02 0.02

lMpumeyaHue: * H 2.2.5.1315-03 «[lpedernibHo donycmumbie koHueHmpauuu (IN4K) xumuyeckux sewiecmes 8 800e 800HbIX 06BLEKIMO8
X0351iCMBEeHHO-MUMbe80o20 U KyrbmypHO-bbimoso2o sodorosib3osaHusi» ** CaHlluH 2.1.4.1074-01 «[lumbesgasi soda. [ueueHu4Yeckue
mpebogaHusi K Kadecmay 800bl UeHmparu3o8aHHbIX cucmeM rnumbsego2o 8000cHabxeHus1. KoHmporb kayecmsa. [uaueHu4yeckue

mpebosaHus K obecriedeHuto besonacHocmu cucmem 2opsiHe2o so0ocHabxeHust ». NOTE: These norms set by law
16



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

XuMnueckuii Knacc CAS Benunuuva NOK (mr/m®) MPL (mg/m°)
3NeMeHT OnacHocTtuH Reg No MaKcumarbHas pasosas Cpe.qucyTquaﬂ
Element Hazard CI. Maximum 1-time measurement Max. daily average

3ﬂeMeHMbl, no codep)kaHum KOMOPbIX YCMAaHOBJ1eHbl 30HbI 3KOJ1I02U4Y€eCKO20 6edcmeusi Elements to determine eco-disasters
Meab (Cu) 1 7440-50-8 0.003 0.001
LinHk (Zn) I 7440-66-6 - 0.003
Mbiwibsk (AS) I 7440-32-2 - 0.0003
CsuHel (Pb) I 7439-92-1 0.001 0.0003
Monun6aeH (Mo) [l 7439-98-7 - 0.02

Bonbdpam (W) 1l 7440-33-7 - 0.15

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

Cypbma (Sh) 1 7440-36-0 0.01**

lMpo4yue 3neMmeHMbI, KOMOPbLIE 803MOXHO 8KJIHOYUMb 8 uccsiedogaHue

Other elements possibly worthy of study

Kobanst (Co) 1 7440-48-4 - 0.0004
Mapraneu, (Mn) 11! 7439-96-5 0.01 0.001
PTyTb (HQ) I 7439-97-6 - 0.0003
Xpom (Cr) I 18540-29-9 - 0.0015
Hukenb (Ni) 1 7440-02-0 - 0.001

lNMpumevaHue: *TH 2.1.6.1338-03 «[pedenbHo dornycmumbie koHueHmpauyuu (MOK) 3aspsasHsaowux seuwecms
8 ammocghepHoM 8030yxe HacerneHHbIx mecmy; ** H 2.1.6.2309-07 « OpueHmupo8oyHbIe be3onacHble ypo8HU 8030elicmeausi
(OBYB) 3aepsasHsowux seuecms 8 ammocghepHom 8030yxe HacerneHHbix Mecm» NOTE: These norms set by law
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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 ClI

CAS
Reg. No

donycTtumble ypoBHU, Mr/Kr, He Gonee
Permissible levels (mg/kg)—not to exceed

B nnogooBowHOM
npoaykummn
In fruits/veggies

B monoke  MONoO4YHbIX
npoAaykKrax
In dairy products

B msice n
MAconpoayKrTax
In meat products

dnemeHmMbI, Mo cooepxxaHUrO KOMoOpbIX YyCcmaHoe8J1eHbl 30HbI 9KoJ102u4Yecko20 6edcmeusi Elements to determine eco-disasters

Megb (Cu) Il 7440-50-8 5.0 0.4 -
LIHK (Zn) I 7440-66-6 10.0 - -
Mbliwwbsk (AS) I 7440-32-2 0.2 0.05 0.1
CsuHel (Pb) I 7439-92-1 0.5 0.1 0.5

Monn6aeH (Mo) [l 7439-98-7 - - -

Bonbdpam (W) [l 7440-33-7 - - -
Kagmun (Cd) I 7440-43-9 0.03 0.03 0.05
Cypbma (Sh) Il 7440-36-0 - - -

lMpo4yue annemeHMbI, KOmophbie

803MOXXHO 6K/IIoHUMb 8 uccsiedoeaHue Other elements possibly

worthy of study

Kob6anst (Co) [l 7440-48-4 - - -

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

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

lMpumeyaHue: * TexHu4eckul peanameHm TamoxeHHo20 coro3a TP TC 021/2011 «O 6e3onacHocmu nuwesou npodykuyuu»
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XMUyeckKkue arnemMeHTbl, KPUTUYeCKMe opraHbl U CUCTEMBbI, pedpepeHTHbIe YPOBHMU
Chemical elements, critical organs and bodily systems, and reference levels

BeluecTtBo
Substance

RfC, mr/m3

Reference
Concentration

KpuTuyeckme opraHbl U CUCTEMBI
Critical Organs and Bodily Systems

RfD,

mr/kr Ref
Dose

KpuTuyeckue opraHbl U CUCTEMBI
Critical Organs & Bodily Systems

AnemeHmMbI, Mo codepxxaHuro KOmo

bIX yCMaHoeJ1eHbI 30Hbl 3KoJsI02Uu4ecko20 6edcmeusi Elements to determine eco-disasters

Megpb (Cu) Copper

2.00E-05

opraHbl gbixaHusa, Respiratory System

0.019

Xen.-k1L. TpakT, nedyeHb Gastro-intestinal
System, Liver

LnHk (Zn) Zinc

0.0009

opraHbl AblXxaHWs, UMMYH., KPOBb
Respiratory, blood, immune systems

0.3

KpOBb, G1oXuM. (Cynepokcma-aucmyTtasa)
Blood, Bio-chemical Balance

Mbiwbsk (As) Arsenic

3.00E-05

Pa3Butne, HepBHasa cucT., cepA.-coc. CUCT.,
opraHbl gbixaHus, pak Nervous, Cardio, +
Respiratory Systems + Cancer

0.0003

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

CeuHey (Pb) Lead

0.0005

LIHC, kpoBb, pa3suTtue, penpoa. CUCT.,
ropMoH., noykn Nervous, Reproductive,
Hormonal Systems + Kidneys

0.0035

HepBHas CUCT., KPOBb, BUOXMM., pasBuTHE,
penpoa, ropMoH. Blood,

Nervous, Reproductive + Hormone Syst.

Monn6aeH (Mo) Moly

0.012

0.005

Moukn Kidneys

Bonbdpam (W) Tungsten

0.1

opraHbl AbixaHuA Respiratory System

0.0025

Kagmui (Cd) Cadmium

2.00E-05

NMOYKN, OpraHbl AbIXaHUS, TOPMOH., pak
Kidneys, Resp./Hormone Syst. - Cancer

0.0005

NMOYKN, FTOPMOH.
Kidneys and Hormonal System

Cypbma (Sb) Antimony

0.0004

opraHbl gblxaHust Respiratory System

0.0004

XosnecTepyH rnioKo3a B KPOBY,
Cholesterol/Glucose Problems in Blood

Hpoque 3JIeMeHMmbl, KOmMopble B03MOXXHO 8KJIFOHUMb 8 uccriedogaHue

Other elem

ents possibly worthy of study

Kobanet (Co) Cobalt

2.00E-05

opraHbl AblxaHusa Respiratory System

0.02

Kpoeb Blood Problems

Mapraney, (Mn)
Manganese

5.00E-05

LIHC, HepBHas cuctema, opraHbl AblXaHusi
Nervous and Respiratory Systems

0.14

LIHC, kpoBb Central Nervous and Blood
Systems

PTtyte (Hg) Mercury

0.0003

LIHC, ropmoH., no4kn Hormonal and
Respiratory Systems, Kidneys

0.0003

UMMYH noykun, LUHC, penpog ropMoH
Immune, Nervous, Reproductive Syst.

Xpom (Cr) Chromium

0.0001

AblXaHWs, NeYeHb, MOYKU, UMMYH.,
Respiratory + Immune + Kidneys/Liver

0.005

nevyeHb NOYKK, Xen.-kuw. CnnancTble
Mucous, Kidneys, Liver, Digestive Tract

Hukenb (Ni) Nickel

5 00E-05

OopraHbl AbiXaHn4, KpOBb, MMMYH., pak,

0.02

neyvyeHb, cep.-CocC, XeJl.-KALL, KpOBb, Macca



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	F1. Оценка объективности ситуации�Идентификация источников воздействия�F1. Assessing the objective situation.   �Identifying sources of exposure
	Slide Number 7
	Slide Number 8
	F2. Оценка условий экспозиции��F2. Assessing the conditions of exposure
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	ПРИЛОЖЕНИЯ��Используемые в РФ гигиенические нормативы: предельно допустимые концентрации (ПДК) и (ОБУВ) содержания в почве, воде, воздухе, пище���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   
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

