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Tao0u.1. YpoBHU coep:KaHUN XUMHUYECKUX FJIEMEHTOB

B TBEPJAOM 0CajJKe CHEroBOro NOKpOBAa HA TEPPUTOPHUH
r. 3akamencka, Mmr/kr.(n = 30) 2011r. / Table 1.
Concentration levels of chemical elements found in the

solid sediments of the snow cover in Zakamensk area,

mg/kg (n=30), 2011

ITJIK doHoBrIE Coneprxanust/
Kiacc Koaddunments
XUMHYECKUE 0 [Ipenen nouB™*/ COZIepKaHUs [TJIK
MacHOC KOHIICHTPAIIUH
DJIeMEHTHI/ Conepxkanuid/ | Maximum ok feETpan (Ko)***
, ™/ .. (Ke) / :
Chemical composition | allowable [ Background . Maximum
Danger . : . Concentration
elements limits concentratio | concentratio , allowable
Category , ratio .
ns for soils ns concentrations
1 2 3 4 5 6 7
Kammwii/ I <10-30 0.5 <10 3 60
Cadmium
Cunern/ Lead I 200-3000 20(32) 10 20-300 10-150
[{uuk/ Zinc I 300-1000 55 30 10-33 5,4-18,2
Moymb6aen/ 11 2-100 1,5-4%*%* 1,0 2-100 1,3-25
Molybdenum
Mens/ Copper II 80-400 33 20 4-20 2,4-12,1
Boabsdpam/ II1 100-30000 | aloloiol 7,5 13-4000 67-20000

Tungsten




Ta0u.2. YpoBHM CcoJep:KAaHUNA XUMHYECKHUX 3JIEMEHTOB

B TBEPAOM O0CAIKEC CHECIOBOI'0O IIOKpPOBa

Ha Tepputopuu r. 3akameHcka, Mr/kr.(n = 17) 2015r.

(mpo0ObI Opasuch B TEX e TOYKAX) /

Table 2. Concentration levels of chemical elements found in the solid sediments of the
snow cover in Zakamensk area, mg/kg (n=17), 2015, samples were taken at the same

locations
ITJIK
DOHOBBIC
o4B*/ Conepxanusi/
, conepxkanu | KoapduuneHts
XUMHYECKUE Kiacc [Ipenen Maximu [IJIK
. %/ KOHUEHTPALINU
Onementsl/ | OmacHoctr/ | Comeprkanuid/ m (Ko)#**
. . Backgroun (Ke) / :
Chemical Danger composition | allowable , Maximum
. d Concentration
elements Category limits concentra . . allowable
) concentrati ratio )
tions for concentrations
. ons
soils
1 2 3 4 5 6 7
Kammnit/ I <10-10 0.5 <10 2 20
Cadmium
Csunerny/ Lead I 50-1500 20(32) 10 5-150 2.5-75
[{uuk/ Zinc I 100-600 55 30 3-20 1,8-11
Monubnen/ II 2-400 1,5- 1,0 2-200 1,3-100
Molybdenum PELL L
Mens/ Copper IT 50-400 33 20 2.5-20 1,6-13,1
Boasdpam/ 111 20-10000 | 1,5k 7,5 2.5-1300 13-6600

Tungsten
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TepPPUTOPYS KONNEKTUBHOTO cana
7 TopHsk 2

Pb spread, %

Llkana pacnpegeneHus
Pb, %

max —0,15 (75 NAK)
Ca —0,068 (30 MAK)
Car —0,049 (24,5 NAIK)
Cas —0,8 (15 MAK)
Ca —0,01 (5MAK)

min —0,005

Zn spread, %

Likana pacnpegenexus
Zn, %

(8,6 NAK)

— 0,06
Ca — 0,046 (6,6 MAK)
Cap — 0,29 (4,1 M0K)
Ca1 — 0,013
min —0,01










Puc. Cxema cymmapHOro
3arpsa3HeHns anemMmeHTaMmmn (CBUHeL,
LUVHK, Meab, MONnbaeH, Bonbdpam)
No TBep4AOMY OCafKy CHEroBoro
NOKpOBa Ha TEPPUTOPUN T.
3akameHck/ Map of total
contamination (lead, zinc, copper,
molybdenum, tungsten) found in the
solid sediments of the snow cover



BriBogs! (1)/ Outcomes

1. CpaBHeHue pe3ysibTATOB CHEroBbIX chbeMOK 1992, 2011 u 2015rT. moka3aJio, 4To 3a
IIpomeamue mocje nmepeBoO3KM JIeKAJbIX XBOCTOB ¢ TEPPpUTOpPUM ropoaa B bapyn —
HapbiHCcKoOe XBCTOXPAHMJIMIIE ¢ HE3aKPeNJIEHHbIMH MeCKAMU 3arpsi3HeHUe BO31yXa
B 3akameHcke nbLIbI0 U TTM, TunnyHbiMu 17151 XBoCcTOB IBMK, He yMeHbIIMJIOCH.
N HeoOXoauMBbI CPOYHBbIE 1eHCTBHS 0 JUKBUAANMHA UCTOYHUKA TAKOT0 BO31EUCTBUS
- mepeHoc XBOCTOXPAHWJIMI HA 0e30IacHOe PACCTOSTHUE UJIU IeHCTBHA 110

NpPEeKPANICHUIO €ro NMblLJICHUs (3aKpelnJieHue HHJIN PeKyJIbTHUBAIMS)./ By comparing the
results of the snow sampling analyses in 1992, 2011, and 2015 we have
discovered that after the “old” tailings were moved from the town area to the
Barun-Naryn tailings and the wastes (sands) were not fixed in place,
Z.akemensk has continued to be contaminated with dust and heavy metals,
typical for the DTMM wastes; and the contamination has not decreased.
Immediate measures are needed to be taken to remove the source of
pollution, in particular, it is important to relocate the tailings at a distance
safe for Zakamensk or to conduct works to stop dusting (by fixing or
reclaiming the tailings).



BriBogsl (2)/ Outcomes

2. boJablas yacTh NbLIK B aTMOC(epe 3aKkaMeHCKa NMPeAcTaBAJIeHa
CyOMHKPOHHOI NbLIBIO,KOTOPast HeaaBHO BO3 BKIIIOUEeHA B IepBYIO
NATEPKY NPUOPUTETHBIX 3arpsi3HUTE/IeH aTMOoc(hepHOro so3ayxa. U
CJIeI0BATEJIbHO M.0. OCHOBHBIM (PAKTOPOM BO31E€HCTBHSA HA 310POBbE
kutesien 3akamencka. Ho uccienoBanusi npod nbLIv U3 JOMOB H
TBEPAOI0 0CAJKA CHEIOBbIX P00 MOXKET JATh 3AHUKCHHbIE
pPe3yJbTaThl, T.K. CJI0KHO Y4eCTh (PAKTOP arperauuv HAHOYACTHI B

Takux npodax. Heooxoaqum on-yiaiin mouutopunr armocepnr./ Most
dust which is found in Zakamensk air is classified as
submicron/fine dust. This dust has been identified as one of
five main air pollutants by WHO. We find it possible to
conclude that it can be the main factor that leads to health
damage in Zakamensk. Dust and snow analysis at people’s
houses can possibly show lower contamination levels
because it is quite hard to consider the nano-particles
aggregation factor in our samples. On-line monitoring of
the atmospheric air is required.



BriBoas (3)/ Outcomes

* 3. B yciaoBusiX BbICOKOH U HEU3YYCHHON NTMHAMUKHY NblIeHUs XBocTOB JIBMK
HaJle’)KHbIE Pe3yjabTaThl 0 COCTOSTHUU ATMOC(EpbI MOI'YT JAAaTh TOJbKO
HCCJICOBAHMS 110 JCNOHUPYOIIMM CpeaaM (CHeroBoil NOKpPoOB, BETPOBasi TEHb —
yepaaku AoMoB). Pa3oBble 3aMepbl 0 YTBEPKACHHBIM METOAUKAM YiKe
HEOHOKPATHO 1aBAJIM 3aHUKEHHBbIE Pe3yJbTAThl, YTO BbI3LIBAET HeAOBEpUe
MECTHBIX KUTeJIel, MOABEePriuIMXCcs NbLIbHBIM 0ypsiM, K HAyYHbIM
HUCCJIECA0BAHUAMU, ¢ KOHTPOJHUPYIIIUMHA OPraHaAMHM M MOI'YT TObKO YCJIHUThH

COIMATBLHYI0 HANps:keHHOCTh B 3akamencke./ IN the conditions of
intensive and understudied dynamics of dusting from the
DTMM tailings we believe more reliable data on the air
quality can be obtained when we conduct research of
deposit environment (snow cover, wind shadow, houses’
roofs). One-time measurements performed by the existing
methods have already shown lower contamination levels,
and made local people who suffer from dust storms, doubt
that methodology and research undertaken by regulatory
agencies, and may contribute to highly tense social climate
in Zakamensk.



Pexomenganun/ Recommendations

1)IIpoxkyparype Pb norpedoBars oT 3A0 «3akaMeHCK» 3aHOBOI'0 PACCUNTATH
pasMepbl CAHUTAPHO- 3AIUTHOM

30HbI (C33), ¢ yueTOM HEraTuBHOI0 BO3A€MCTBUS NbLJICHUSA He3aKPeNJIeHHbIX
neckoB bapyn - HapbiHckoro

xpocroxpanuanma. / We suggest that the Prosecutor’s Office of the Buryat
Republic requires from the “Zakamensk” Mining Company to make new
estimation of the sanitary-protection zone considering the dusting factor of
the Barun-Naryn tailings which are not fixed in place.

2) 3A0 «3akaMeHCK» B NEPHO] A0 MEPEHOCA XBOCTOXPAHUIMI WU 3aKPeIIeHUs
ero IMmec-KoB MocJie paciiupeHust

rpaBaul C33, coOBMeCTHO ¢ aAMUHUCTPaLMEN I. 3aKaMeHCKAa MO-AT0TOBUThH
MPOrpaMMmy InepeceieHus JKurTesien

IOMOB, pacnoJio:keHHbIX B rpanunax C33./ We suggest that the “Zakamensk”
Mining Company together with the local authorities (Zakamensk
administration) develop a plan of resettling people who live in the vicinity to
the sanitary-protection zone before the company takes a decision to relocate
the tailings or fixing the tailings when the sanitary-protection zone is
extended.



Pexomen narmnu/Recommendations

3) 3aka3uuky npoekra Juksuaauuu HIY - MIIP Pb Heo6xoqumo co3narb
CHUCTEMY OH-JIAH MOHUTOPMHIA KA4eCTBA aTMOC(PEPHO BO3AyXa HA
TEPPUTOPUUIAKAMEHCKA M B T.4 B COUMAJIBbHBIX (HIKOJIbI, 1€TCAAbI U AP.)
JKIJIbIX MoMeneHuil. VI Ha 0CHOBe HCIO0JIL30BAHUA 0TE€YECTBEHHbIX IPUOOPOB
JACA u OCA, niist 4ero BbIICJUTH CPEICTBA HA UX PUOOPeTeHHE U 00yYEeHH IO
M0JIb30BAHHUEM W OLICHKOM Pe3yJbTATOB MECTHBIX CHIeUAINCTOB. JanHbIe
TAKOT0 MOHUTOPUHIA, B COYETAHUM C OLICHKOM HMMYHHOI'0 CTATYyCa Py
PHUCKA, BO3MOKHO, MIO3BOJIAT YCTAHOBUTH IPUYMHHO- CJICACTBEHHbIC CBA3H
3a00/1eBaHU U KUTeJIeH 3AaKAMEHCKA U MOAT0TOBUTH J0KA3aTEJIbHYI0 0a3y 1Jis
Bo3MeleHus yuepoos. Onucanue npudopos JCA u OCA u npensioxkeHus mo
NporpaMMe OH-JIailH MOHUTOPHUHIA JIJIS1 30HbI 39K00eACTBHUA B 3aKaMEHCKe
OyzeT mpeacTaBJIeHO B OTACJIbHOM COOOIIEHUM MPEACTABUTEIEM Pa3padoTYnKa
U MOCTABIIUKA JaHHBIX MpuOopoB./ We suggest that the project patron
(Ministry of Natural Resources) develops a system of air quality on-line
monitoring in Zakamensk, including social (schools, kindergartens, etc) and
residential area. We suggest that monitoring is conducted by Russian detectors
DSA and OSA, for this the Ministry should allocate funds to purchase
detectors and pay trainers who will teach local specialists how to use devices
and make estimations. Suchlike monitoring data accompanied by evaluation of
immune status groups at risk can possibly establish cause-and-effect links of
health damage and wastes impact, and provide for evidence to compensate
damage. The DSA and OSA description and recommendations for on-line
monitoring will be provided by the device designers in a separate presentation.



Thanks for your attention!

Questions are welcomed!
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