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Tao0u.1. YpoBHU coep:KaHUN XUMHUYECKUX FJIEMEHTOB

B TBEPJAOM 0CAJIKe CHEroBOro MOKpPOBa HA TEPPHUTOPHUH
r. 3akamencka, mr/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 doHOBBIE Conepoxanusi/
Kiacc Koaddunments
XUMHYECKUE 0 [Ipenen nous*/ COEpKAHUA [TJIK
ITaCHOC . KOHIICHTpaALUun
DnemeHThl/ / Conepxanmid/ | Maximum **/ H(K )p/ B (Ko)***

. TH .. C .
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
Kaammid/ I <10-30 0.5 <10 3 60
Cadmium
Csuneny/ Lead I 200-3000 20(32) 10 20-300 10-150
[uuk/ Zinc I 300-1000 55 30 10-33 5,4-18,2
Momu6nen/ I 2-100 1,5-4**** 1,0 2-100 1,3-25
Molybdenum
Mens/ Copper [ 80-400 33 20 4-20 2,4-12,1
Bonbdpam/ i 100-30000 1, 5F**** 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 Opajauch B TeX Ke ToUKax) /

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

Tungsten

locations
TIJIK
DOHOBEIE
ouB*/ Conepxanus/
. conepxkanu | KoapduuneHts
XUMHYECKHE Knacc [Ipenen Maximu [MAK
. **/ KOHIICHTpAIUU
Onementsl/ | Onacuoctu/ | Coneprxanuii/ 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
Kaammii/ I <10-10 0.5 <10 2 20
Cadmium
Csunerny/ Lead I 50-1500 20(32) 10 5-150 2.5-15
[unk/ Zinc I 100-600 55 30 3-20 1,8-11
Moimbnen/ 1 2-400 1,5- 1,0 2-200 1,3-100
Molybdenum QA
Menw/ Copper 1 50-400 33 20 2.5-20 1,6-13,1
Bonsdhpam/ 1 20-10000 | 1,5%**** 7,5 2.5-1300 13-6600




Puc. . Kapra daktuueckoro marepuana

YVCIOBHBIE OBO3HAYEHHUA

MecTa oTOopa CHETOBBIX MPOO

023 | pux HOMepa
OIIBITHO-TIPOMBINLICHHAs oboraTuTenbHas habpuka
& 110 nepepaboTke TeXHOTEHHBIX TECKOB

(bapyn-Hapbrackas O®)

\ JImans JISIT

‘ npya 3yH-HapbIHCKOrO
XBOCTOXpaHWnuLia

(NMvuexans Y3 00810 TP)

TEPpPUTOPUA recrnnorm4ecknx oteoaoB

! TeppvTOpWSA KONMNEeKTUBHOrO caja
7 TopHsik 2

OKCIUIHKAIMS TEXHOTEHHBIX MCCTOPO)K,IICHHﬁ

HaumeHnoBanue

bapyn-HapbiHCKOE TEXHOTEHHOE
MECTOPOKIEHHE

JIXuIMHCKOE MECTOPOXKACHHE
JIEXKAJIBIX XBOCTOB
MOoIOHKYITBCKOE MECTOPOKICHHE
aBapHifHOTO cOpoca

ITpumeuanue: 1) KOHTYPBI XBOCTOXPAHHIIUIIL JIAHBI
10 KOOP/IMHATAM YTJIOBBIX TOYEK Ire0JIOTHYECKIX
o1Bof10B (JInuensus Y12 00810 TP); 2) Ha puc.
JIaHBI TOJBKO KOHTYPhI F'€0JIOTHYECKHX OTBOZIOB



i‘ & . _ YCNOBHHE OBO3HAYEHHUSA
JL -
° = o mecra orbopa cHerorsmx rpob
= 23 B Ix HOMepa.
wmax apma
5] D MepepaborKe TeXHOTEHHELX MRCKOR
(BapyzHapurncras OP)
\
Jlzcemes JTITT
npya 3yH-HapblHckoro
XBOCTOXpaHUnuLa
ﬁ § TEpPPUTOPHS Fe0NOrMYECKUX OTBOAOB
@ (Nuuexavs YO 00810 TP)
S 7" TeppUTOpMs KONNEKTUBHOTO cana
7 TopHsk 2

[ 003 Pb spread, %

Likana pacnpegeneHus
Pb, %

H; AhiHckas O max —0,15 (75 NAK)
o Ca —0,068 (30 MNAK)
" can — 0,049 (24,5 NAK)
= @ 2 Cap —0,8 (15 MAK)
/ Cai —0,01 (5MAK)
min — 0,005

Zn spread, %

Likana pacnpegenexus
Zn, %

< — 0,06 (8,6 NAK)
Cau — 0,046 (6,6 MAK)
AL Cap —0,@9 (4,1 M0K)
Ca1 — 0,013
0314 i — 0,0l

RS , o

2.
0 (2 %,

Puc. . Pacnp B TBEpAOM CHEeroBoro nokposa r. 3akameHcka

0
Puc. . PBCHPEHEHEHMB LUWHKa B TBepAOM OocaZijke CHeroeoro nokposar. 3akameHcka




Puc. . Pacnpenenenue Boib(ppama B TBEPIOM OCa/IKe
CHEroBOrO MOKPOBA I. 3aKaMEHCKa

0

L

15
b 149

Puc. . Pacnpenenenue monubieHa B TBEpAOM Ocajike
CHErOBOT'0 MOKPOBa I. 3aKaMeHcKa

YCIHIOBHBIE OBO3HAYEHHA

MecTa 0T00pa CHEeroBbIX Npod
H HX HOMepa

ONBITHO-NPOMBIILICHHAA 00OTaTHTE/IbHAA
“ (habpuka no mepepaboTKe TEXHOICHHBIX
neckon (Bapyu-Hapbinckas O®)

El Jlunna JI211
npya 3yu-Hapsinckoro
XBOCTOXPAHIITHINA

ﬁ@ TEPPHTOPHA MCOJIONHYECKHX OTBOJ0OB

(JInuensus YJ12 00810 TP)

v . TEPPHTOPHA KOLIEKTHBHOIO Caja
E * Topnak 2

IIkana pacnpeneienns

W, %
max 0,1 (667 ITJ1K)
Cas — 0,071 (473 AK)
Ca: — 0,054 (360 ITAK)
Ca: — 0,037 (247 IJIK)
Cd 0,02 (133 IJIK)
Ca: 0,0028 (19 IT1K)
min — 0,002 (13 IJIK)

LIkana pacnpesesienns

Mo, %

max — 0,04 (200 I/IK)
Cas — 0,017 (85 [1]IK)
Ca: 0,011 (55 IJIK)
Ca: — 0,006 (30 [TAK)
Co — 0,001 (5 TJIK)
min ~ 0,0002




XOMDEDP]CK;H "
Mrkypckas Od

n-.-.- 0

Puc. . Cxema cpeaHecyTOYHOIO BBIACHUS ILUIH HA
TEPPHTOPHH T. 3aKaMEHCK

Puc. . Pacnpeneneﬂne MEIH B TBEPIOM OCaJKeE
CHEroBOIro nNOKpoBa I. 3akameHCcKa

YCIOBHBIE OBO3HAYEHMUS

] MecTa 0T60pa CHEroBEIX 1pod
W MX HOMepa
OIBITHO-NPOMBIILUICHHAS
oborarurenbHas

(habpuka mo nepepaborke

TEXHOTCHHBIX
neckos(bapyun-Hapeinckas O®)

JIvnus JIDIT

‘ npya 3yn-HapbiHckoro
XBOCTOXPAHHITHIIA

ﬁ TEPPHTOPHSA re0Nn0T HIECKHX
Q OTBOZIOB
(JTnuensus Y13 00810 TP)
TEPPHTOPHSA KOJUIEKTHBHOTO cajla
TopHsik 2

IlIkana BeianeHus;
I et
1-50 MHuHHMATLHBI
50-100 OueHb HH3KHI
100 - 240 Huskwii
250 CpeaHuid
Ikana pacnpejeneHus
| e, %
max ~ 0,04 (6 NAK)
Ca, — 0,038 (5,7 ILAK)
Ca, ~ 0,030
Ca, 0,023
Coh ~ 0,016 (2,4 TIAK)
Ca -~ 0,0089
min — 0,005




YCIOBHBIE OBO3HAUYEHHA

MecTa 0T6opa CHETOBLIX MPo6
923 pmx HOMepa

ONBITHO-IPOMBIIIIeHHAs oGoraTHTembHas pabprka

oo nepepaﬁme TEXHOICHHBIX MECKOB
(Bapys-Haj 0a)
| Tlumms JIOTT

‘ npya 3yH-HapbiHckoro
XBOCTOXpaHUNULLa

TeppuTopus reocrnoruyeckux oTBo40B

(NMuuensus YO3 00810 TP)

TEPPUTOPUSA KONMEKTUBHOIO cana
lopHsik 2

YpPOBHM 3arpA3HeH1A NOYB MeTannamu

CTeneHb OnacHocTu OueHka

Yen. YpoBeHb ~
3HaK 3ar§ﬂ3HeHm Zc* ANA A/0POBLA SNOIOIMHERON

Yyenoseka GVITyaLlMM
" MakcumansHo Skonoruyeckoe

>

MakcumanbHblia 128 e 6encrene
. Bbicoko UYpesBbluariHas

OueHb BoicokuiA | 32 - 128 onacHo (70%)** cnTyauus
Hu3kuia 16-32 YmepeHHo OTHOCKTENBHO

| W cpegHui ) onacHo (15%)** yaoBneTsopuTensHas

*Zc - CymmapHblid nokasarenk 3arpsaHeHus nous (Kputepuu... , 1992);

** - ¥YBenudeHue cymmapHoro 3abonesaHus Hacenexus no (Metogudyeckue
yKaaaHus ..., 1987)

Puc. Cxema cymmapHOro
3arpsisHeHus anemeHTamu (CBUHeL,
LUVHK, Meab, MONnbaeH, Bonbdpam)
Nno TBepL4OMY OCafKy CHEerosoro
MOKpOBa Ha TEPPUTOPUN T.
3akameHck/ Map of total
contamination (lead, zinc, copper,
molybdenum, tungsten) found in the
solid sediments of the snow cover




Brisogs! (1)/ Outcomes

1. CpaBHeHue pe3ysibTATOB CHEroBbIX chbeMOK 1992, 2011 u 2015rT. moka3aJio, 4To 3a
IIpomeamue mocjie nNepeBoO3KU JIeKaJIbIX XBOCTOB ¢ TEPPUTOPUH ropoaa B bapyH —
HapbiHCcKOe XBCTOXPAHMJIMIIE ¢ HE3AKPeNJIEHHbIMH MeCKAMU 3arpsi3HeHUe BO31yXa
B 3akameHcke nbLIbI0 U TTM, TununynbiMu 1715 XBocTOB IBMK, He yMeHbIIMJIOCH.
N HeoOXoauMBbI CPOYHBbIE 1eHCTBHS 0 JUKBUAANMHA UCTOYHUKA TAKOT0 BO31EUCTBUS
- IepeHoCc XBOCTOXPAHMUJIMIL Ha 0e30MacHOe PACCTOsIHME UJIU JeHCTBUS 110

NpeKpaleHUuI0 ero NblJeHNns (3aKperieHue HIJIN PeKyJbTuBamnusi)./ 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,
Zakemensk 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).



Brisogs! (2)/ Outcomes

2. boJablas yacTh NbLIN B aTMOC(epe 3aKkaMeHCKa NPeACTaBAJIeHa
CyOMHKPOHHOI NbLIBIO,KOTOPast HeaaBHO BO3 BKIIIOUEHA B MepBYIO
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. Heodxoaum oH-1aiiH MOHUTOPUHT aTMOChepbL./ 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.



Brisogs! (3)/ Outcomes

* 3. B ycioBusiX BLICOKOM U HEU3YUYCHHO! TMHAMUKM NbLIeHUs XBocTOB [IBMK
HaJle’)KHbIE Pe3yJabTaThbl 0 COCTOSTHUU ATMOC(EpHI MOI'YT JAaTh TOJbKO
HCCJICOBAHMS 110 JCNOHUPYOIIMM cpeaaM (CHeroBoil NOKpoB, BETPOBas TEHb —
yepaaku AoMoB). Pa3oBble 3aMepbl 0 YTBEPKACHHBIM METOAUKAM YiKe
HEOHOKPATHO 1aBAJIM 3aHUKEHHBbIE Pe3yJbTAThl, YTO BbI3LIBAET HeAOBEpUe
MECTHBIX KUTeJIel, MOABEePriuIMXCcs NbLIbHBIM 0ypsiM, K HAyYHbIM
HUCCJICA0BAHUAMU, ¢ KOHTPOJHUPYIIIUMH OPraHaMHM M MOI'YT TObKO YCJIHUThH

COLMAIBHYI0 HANPSIKEHHOCTH B 3akamencke./ [N the conditions of
Intensive and understudied dynamics of dusting from the
DTMM tailings we believe more reliable data on the air
guality 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.



Pexomenaammuun/ Recommendations

1)IIpokyparype Pb norpedoBarh oT 3AO «3akaMeHCK» 3aHOBOI0 PACCYHTATDH
pasMepbl CAHUTAPHO- 3AIUTHOM

30HbI (C33), ¢ yueTOM HEraTUBHOI0 BO3AE€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 Mmec-KoB MocJie paciliupeHus

rpaBaul C33, cOBMeCTHO ¢ aAMUHUCTPaLMEN I. 3aKaMeHCKA MO-AT0TOBUThH
MPOrpaMMmy InepeceieHus JKurTesien

10MOB, pacnoao:xkennbix 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.



Pexomenmarmmm/Recommendations

3) 3aka3zuuky npoekra JukBuaauuu HIY - MIIP Pb Heo6xoaumo co3narb
CHCTEMY OH-JIAH MOHUTOPHHIA KA4eCTBA aTMOC(PEPHO BO3AyXa HA
TEPPUTOPUUIAKAMEHCKA M B T.4 B COUMAJIBbHBIX (HIKOJIbI, 1€TCAAbI U AP.)
KAJIBIX HOMEHIEHHﬁ. M Ha ocHOBe HCIOJIL30BAHUSA 0T€U4eCTBEHHDBIX leHﬁOpOB
JACA u OCA, niist 4ero BbIICJUTH CPEICTBA HA UX PUOOPeTeHHE U 00yYEeHH IO
MOJIb30BaAaHUCM H OIIeHKOﬁ PE€3yJabTaToB MECTHBIX CIICHUAJIUCTOB. I[aHHI)Ie
TAKOr0 MOHUTOPUHIA, B COYETAHUHU C OLCHKOM HMMYHHOI'0 CTaTyca rpyni
PUCKA, BOSGMOKHO, ITIO3BOJIAT YCTAHOBUTDH IIPUYUHHO- CJICJACTBCHHBLIC CBA3H
3a00/1eBaHU U KUTeJIeH 3AaKAMEHCKA U MOAT0TOBUTH J0KA3aTEJIbHYI0 0a3y 1Jis
Bo3MeleHus yuepoos. Onucanue npudopos JCA u OCA u npensioxkeHus mo
MporpaMMe OH-JIailH MOHUTOPHUHIA JIJIS1 30HbI 39K00eACTBHUA B 3aKaMEHCKe
OyaeT mpeacTaB/IeHO B OTAEJIHLHOM COOOLIEHUH NMPEACTABHTEIEM Pa3padoTYHKa
1 MoCTAaBIIMKA JaHHBIX mpuoOopos./ \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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