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Radioactive, chemical and biological

hazards in Central Asia

33I KAZSABTON RUSSIA
e [former Tsalinmy
19 z Hlm and
1o Chemieal mm:.: > PAVLODAR
J\ u L'# Kurchatov
KASPUTIN YAR T Aslanaa H# [Sen1|pa1atunshb
iz 5TE Puﬁzonsx % Wesr.
muﬂmm
A2GYR SEMIPALATINSK-
KURCHATOV
TEBTSITE . =71
BAIKONUR ROCKET LAKE LAKE
LAUNCHING SITE R nal KA ALAKOL
VOZROZHDENIJE "
PENINSULA
AKTAU S
MANGYSHLAK #% SAY-UTES ‘*
ATOMIC ENERGY | . TEST SITE ARAI oy ALH.II.T‘l’
COMBINE (MAEK) T U SEA L STEPNQYE :mn SALATAI.TGF
KASKOR JSC MINING s INSTITUTE
(former Prikaspiyskiy KARAKALPAKSTAN  DIRECTORATE I, [ETSENTRALNOYE B ?‘E W NUCLEAR PHYSICS
Mining and Matallurgy U UL eAnTE
haiian  Combl
ERHAIJAN " ﬁ)nuws U UCH-KUDUK SHEKAFTAR thiwlt ‘?um»&m
TEREK- smr MIN-KUSH
BEK = ZSTAN
UEEEHJSTAH '|'I-I-|'Ib';ﬁl"|trﬂ@’A CE}“ILWH.“G? 3
1;
CASPIAN Navoy oA reo.movuN CHINA
CASPIAN TURKMENISTAN < a 4 U et & A ;
SEA * NuraBaD'M zAFAnt:m _\‘\ KHAIDARKAN
Ashgabat “Anzog %  VOSTOKREDMET (CHKALOVSK
*. Lid AND TABOSHAR)
Dushanbe TAJIKISTAN
z *Kuliab
AN ARA-KLIM Kurgan-
CANAL Tube
0 200 400 600 km ' - -
W LAY AP LN e T = - = s

@ Former nuclear lest site .
B Large portion of surmoun-
ding areas contaminated

Nuclear power plant U
Power reaclor

l Achive L3

Research reacior

Closed
U

Cosmodrome and rocket launching sile
Important environmental impaci on the
surrounding areas

Uranium miming and milling facility Radibactive
wasie relaled o expiodabon

Closed uranium mine

Radioactive wasle storage site generaily poorty
maintained, and alleged to pose a significant nsk
to health and environment

Oid radioaclive waste sile (eary 20th cenlury)

Fuel produchon

Mon-radioactive waste sile (mercury, antimony)




Uranium Legacy Issues

Uranium mining and processing of
radioactive ores resulting in huge amounts
of radioactive tailings and waste rock
deposits in CA countries — over 800 M
tonnes, 64 km? affected land



U Legacy Related Problems

1 Uranium legacy sites in inhabited areas
prone to natural disasters

1 Majority of sites not properly managed
due to lack of money and inadequate
regulatory infrastructure

1 Low living standard of resident
populations, health and social problems,
migration, etc.

1 Concern of resident population due to
lack of information



Hazards

1 Radioactivity
— Gamma, alpha + Rn doses
— Drinking water/food intake
— Particles/aerosols
— Ecosystem transfer

1 Metals — levels, transport, uptake

1 Multiple stressor exposures
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Mo AaHHBIM cneunanucToB B HACTOSLLIEE BPEMS MMEETCS BbICOKUI PUCK BO3HUKHOBEHUS paanauuoHHO-
OMacHbIX AKONOMMYECKNX KaTacTpod, B 30HY BO3MOXXHOIO 3arpsi3HEHUS1 KOTOPbIX NognagatT TeppUTopun
Kbipreiackon Pecnybnuku, Kasaxckon Pecnyonuku, Tagpkmkckon Pecnyonuku n Pecnybnukn Y3bekucTaH, rae
NPOXMBAET OKOMNO 5 MUMNTMOHOB YESOBEK.




NATO RESCA SfP Objectives:

1 Characterisation of the source-terms and determination of
local contamination in selected uranium tailing sites

1 Radiation dose and impact assessment
1 Ildentification of appropriate mitigation/remediation

countermeasures
1 The RESCA (Radioactivity Environmental Security in
Central Asia), NATO (©cience, “eace, “ecurity) project

contributed to:
— upgrading of environmental radioactivity laboratories
— training of personnel, especially young scientists,

— use of contemporary equipment, survey methods and
protocols,

— promoting education in radiological protection and
identification of immediate and urgent measures for
emergency management.
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Uranium mining and tailings in Central Asia: Kazakhstan,
Kyrgyzstan, Tajikistan, Uzbekistan

X = “'- NATO RESCA + Joint Norwegian project
N

Total 15 field missions:
=%y *Kazakhstan 2006: Kurday
Z8® +Shu River, Kazakhstan - Kyrgyzstan 2009
*Kyrgyzstan 2006, 2007, 2008, 2009: Shekaftar, Minkush,
Kadji Sai, Orlovka, Ak-Tyuz
= *Tajikistan 2006, 2008: Digmai, Taboshar
- -Uzbeklstan 2006 2007 Yanglabad Charkesar
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Output: Environmental Impact Assessment
associated with radioactivity to man

1 Radioactivity of the source:

— Absorbed dose rate measurements, corroboration
with previous results

— Radionuclides in water (surface, ground)
— Radionuclides in soil/tailings

— Qutdoor Rn

— Airborne radioactivity (to be done)

1 Radioactivity of the environment
— Indoor Rn & dose rate
— Radionuclides in water (drinking, ground)
— Foodstuff pathway
— Airborne radioactivity (to be done)
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Samples - measurements

1 Gamma dose rate, alpha track, Rn dose rates — GPS
1 Analysis of radionuclides in environmental samples
1 Particle analysis: 2D composition, size, structure

1 Water: In situ fractionation, lakes, rivers, groundwater,
run-off

1 Fish: gills, organs, trophic levels, BCF
1 Soils/sediments: sequential extractions
1 \egetation: transfer factors

Methods: alpha-, beta-, gamma-spectrometry, INAA, RNAA,
ICP-MS, ICP-OES, FIMS, IRMS, SEM, 2D synchrotron

XRD, XRF
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RESULTS

TUTAH MTPOMILTOHLAJIKH PYAHHKA "KYPRLA A" 10 PEKYIETHBALLMH
Slacunrai 130

Ra-226 in surface waters: field mission to Kurday,
Kazakhstan, May 2006
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Potential environmental impact via airborne radionuclides

Possible ground water contamination with time

Countermeasure: PREVENT access — reduce/eliminate physical
\.hazard %
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Individual annual current doses

mSyv in a year

: INTERVENTION
Minkush case: >100 mSv ALMOST AUWAYS'REQUIRED

intervention required

INTERVENTION

_ MAY BE
Few sites: >10 mSyv REQUIRED

U legacy sites: 5 mSv

3 INTERVENTION
World average: 2.5 mSv USUALLY NOT

REQUIRED




Risk assessment

Radiological risk versus non-radiological:

d Chemical contaminants

d Physical risk - geohazard

Perceived radiological risk versus actual
risk:

1 Perceived risk by population high, based

on lacking information, low living standard,
emotions — radiophobia

1 Actual radiological risk: very low
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Conclusions

1 Radiation doses to man relatively low, no
radiological risk and no actual health impact on
resident populations

1 Radiation at investigated sites localised to
limited areas, could potentially influence/impact
downstream areas due to river and airborne
transport

1 Metal exposure, especially of As, is high at
mining sites, and is transported downstream

1 High ecosystem transfer of selected
radionuclides and metals

1 Multiple stressor aspect should be considered
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Future activities

1 NATO RESCA Project and the Norwegian
Project continue jointly with other relevant
projects/programs in CA region

1 Trace elements, in particular toxic heavy
metals should be included in future
projects
— Airborne radioactivity

1 Several new NATO SPS projects planned
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LEcAcYy ofF UraNiumMm MINING ACTIVITIES IN

THE CENTRAL ASIA -
CONTAMINATION, IMPACT AND RISKS

Dead Lake, Kurday uranium mining site

SumMARY REPORT OF RESULTS OBT#
THE NATO RESCA Pr

THE JOINT PROJECT BETWEEN N
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