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Central Asian States 
Aral Sea Basin

http://www.theodora.com/maps/
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Uranium Uranium Legacy IssuesLegacy Issues
Uranium mining and processing ofUranium mining and processing of

 radioactive ores resulting in huge amounts radioactive ores resulting in huge amounts 
of radioactive of radioactive tailingstailings

 
and waste rock and waste rock 

deposits in CA countries deposits in CA countries ––
 

over 800 M over 800 M 
tonnestonnes, 64 km, 64 km22

 
affected landaffected land

Potential impact on human health and Potential impact on human health and 
environment in environment in transboundarytransboundary

 
contextcontext
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U Legacy Related ProblemsU Legacy Related Problems

Uranium lUranium legacyegacy
 

sites in inhabited areas sites in inhabited areas 
prone to natural disastersprone to natural disasters
Majority of sites not properly managed Majority of sites not properly managed 
due to lack of money and inadequate due to lack of money and inadequate 
regulatory infrastructureregulatory infrastructure
Low living standard of resident Low living standard of resident 
populations, health and social problems, populations, health and social problems, 
migration, etc.migration, etc.
Concern of resident population due to Concern of resident population due to 
lack of informationlack of information
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Hazards
Radioactivity
–

 
Gamma, alpha + Rn

 
doses

–
 

Drinking water/food intake
–

 
Particles/aerosols 

–
 

Ecosystem transfer
Metals –

 
levels, transport, uptake

Multiple stressor exposures
Geohazards: earthquakes, landslides, 
flooding –

 
physical risk
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NATO RESCA NATO RESCA SfPSfP
 

Objectives:Objectives:
Characterisation of the sourceCharacterisation of the source--terms and determination of terms and determination of 
local contamination in selected uranium tailing siteslocal contamination in selected uranium tailing sites
Radiation dose and impact assessment              Radiation dose and impact assessment              
Identification of appropriate mitigation/remediation Identification of appropriate mitigation/remediation 
countermeasurescountermeasures
The The RESCARESCA

 

((RRadioactivity adioactivity EEnvironmental nvironmental SSecurity in ecurity in 
CCentral entral AAsia)sia), NATO , NATO SSPSPS

 

((SScience, cience, PPeace, eace, SSecurity)ecurity)

 

project project 
contributed to:contributed to:
––

 

upgrading of environmental radioactivity laboratoriesupgrading of environmental radioactivity laboratories
––

 

training of personnel, especially young scientists, training of personnel, especially young scientists, 
––

 

use of contemporary equipment, survey methods and use of contemporary equipment, survey methods and 
protocols,protocols,

––

 

promoting education in radiological protection and  promoting education in radiological protection and  
identification of immediate and urgent measures for identification of immediate and urgent measures for 
emergency management. emergency management. 
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Uranium mining and tailingUranium mining and tailingss
 

in Central Asia: Kazakhstan, in Central Asia: Kazakhstan, 
Kyrgyzstan, Tajikistan, Uzbekistan Kyrgyzstan, Tajikistan, Uzbekistan 

NATO RESCA

 

+ Joint Norwegian project 

Total 15 field missions:
•Kazakhstan 2006: Kurday
•Shu

 

River, Kazakhstan -

 

Kyrgyzstan 2009
•Kyrgyzstan 2006, 2007, 2008, 2009: Shekaftar, Minkush,
Kadji

 

Sai, Orlovka, Ak-Tyuz
•Tajikistan 2006, 2008: Digmai, Taboshar
•Uzbekistan 2006, 2007: Yangiabad, Charkesar
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Output: Environmental Impact AssessmentOutput: Environmental Impact Assessment
 associated with radioactivity to manassociated with radioactivity to man

Radioactivity of the source:Radioactivity of the source:
––

 
Absorbed dose rate measurements, corroboration Absorbed dose rate measurements, corroboration 
with previous resultswith previous results

––
 

RadionuclidesRadionuclides
 

in water (surface, ground)in water (surface, ground)
––

 
RadionuclidesRadionuclides

 
in soil/tailingsin soil/tailings

––
 

Outdoor Outdoor RnRn
––

 
Airborne radioactivity (to be done)Airborne radioactivity (to be done)

Radioactivity of the environmentRadioactivity of the environment
––

 
Indoor Indoor RnRn

 
& dose rate& dose rate

––
 

RadionuclidesRadionuclides
 

in water (drinking, ground)in water (drinking, ground)
––

 
Foodstuff pathwayFoodstuff pathway

––
 

Airborne radioactivity (to be done)Airborne radioactivity (to be done)
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Samples Samples --
 

measurementsmeasurements
Gamma dose rate, alpha track, Gamma dose rate, alpha track, RnRn

 
dose rates dose rates ––

 
GPSGPS

Analysis of Analysis of radionuclidesradionuclides
 

in environmental samplesin environmental samples
Particle analysis: 2D composition, size, structureParticle analysis: 2D composition, size, structure
Water: Water: In situIn situ

 
fractionation, lakes, rivers, groundwater, fractionation, lakes, rivers, groundwater, 

runrun--offoff
Fish: gills, organs, Fish: gills, organs, trophictrophic

 
levels, BCFlevels, BCF

Soils/sediments: sequential extractionsSoils/sediments: sequential extractions
Vegetation: transfer factorsVegetation: transfer factors

Methods: Methods: alphaalpha--, beta, beta--, gamma, gamma--spectrometry, spectrometry, INAA, INAA, RNAARNAA, , 
ICPICP--MS, ICPMS, ICP--OES, FIMS, IRMS, SEM, 2D synchrotron OES, FIMS, IRMS, SEM, 2D synchrotron 
XRDXRD, , XRFXRF
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Ra-226 in surface waters: field mission to Kurday, 
Kazakhstan, May 2006

RESULTS



CCRnRn

 

= 1500 Bqm= 1500 Bqm−−33

CCRnRn

 

= 1000 Bqm= 1000 Bqm−−33

CCRnRn

 

= 450 Bq m= 450 Bq m−−33

Digmai, Tajikistan, 
outdoor Rn
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Potential environmental impact via airborne radionuclides
Possible ground water contamination with time
Countermeasure: PREVENT access –

 

reduce/eliminate physical 
hazard



Taboshar, Tajikistan 
low grade ore extraction site

4 M m3
 

tailings
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Individual annual current dosesIndividual annual current doses
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INTERVENTION
MAY BE

REQUIRED

INTERVENTION
USUALLY NOT 

REQUIRED

INTERVENTION
ALMOST ALWAYS REQUIRED
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World average: 2.5 mSv

 
mSv

U legacy sites: 5 mSv

Few sites: >10 mSv

Minkush

 

case: >100 mSv

 
intervention required
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Risk assessmentRisk assessment

Radiological risk versus nonRadiological risk versus non--radiological:radiological:
 Chemical contaminantsChemical contaminants
 Physical risk Physical risk --

 
geohazardgeohazard

Perceived Perceived radiological radiological risk versus actual risk versus actual 
risk:risk:
Perceived risk by population high, based Perceived risk by population high, based 
on lacking information, low living standard, on lacking information, low living standard, 
emotions emotions ––

 
radiophobiaradiophobia

Actual radiological risk: very lowActual radiological risk: very low



ConclusionsConclusions

Radiation doses Radiation doses to man relatively to man relatively low, no low, no 
radiological risk and no actual health impact on radiological risk and no actual health impact on 
residentresident

 
populationpopulationss

Radiation at investigated sites localisedRadiation at investigated sites localised
 

to to 
limited areas,limited areas,

 
couldcould

 
potentiallypotentially

 
influence/impact influence/impact 

downstreamdownstream
 

areas areas due to river and airborne due to river and airborne 
transporttransport
Metal exposure, especially of As, is high at Metal exposure, especially of As, is high at 
mining sites, and is transported downstream mining sites, and is transported downstream 
High ecosystem transfer of selected High ecosystem transfer of selected 
radionuclides and metalsradionuclides and metals
Multiple stressor aspect should be consideredMultiple stressor aspect should be considered
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Future activitiesFuture activities

NATO RESCA Project and the Norwegian NATO RESCA Project and the Norwegian 
Project continue jointly with other relevant Project continue jointly with other relevant 
projects/programs in CA regionprojects/programs in CA region
Trace elements, in particular toxic heavy Trace elements, in particular toxic heavy 
metals metals shouldshould

 
be included in future be included in future 

projectsprojects
––

 
Airborne radioactivityAirborne radioactivity

Several new NATO SPS projectSeveral new NATO SPS projectss
 

plannedplanned
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Thank you
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