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Methods of Contamination Spread 
Estimation on Nubarashen POPs 
Burial Site - Armenia



Introduction

1. What? ςPOPs burial site investigation

2. Where? ςArmenia ςYerevan - Nubarashen

3. When? ς07 ς12/2017

4. With whom? ςUNDP; DEKONTA

5. Why? ςto design remediation action
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3. Judgement methods as supplementary to direct 
and indirect methods 
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5. Closing Remarks



The Extend of
investigation

Contaminationsurvey: basedon the approvedsamplingplan,in total 30 probes,5 trenchedpits, 20 surfacecollection
points were installedandca200field XRFmeasurementswereconductedin the followingscope:

Å 15 probesinto individualcellsof the landfill to the depth 2.5ς3.5 m from the landfill surfacelevel (geologicaland
contaminationdocumentation,sampling for screeninganalysisς5 mixed samplesand analysis,sampling for
contaminationspreadingς6 stratified samplesandchemicalanalyses);

Å 15probesin the closevicinityof the landfill to the depth1.8ς2.0 m (geologicalandcontaminationdocumentation,
samplingfor stratificationof contaminationς57stratified samplesandchemicalanalyses);

Å 20 surfacesamplescollected from the wider vicinity of the landfill body to the depth 0.1 m (contamination
documentationandsamplingfor contaminationspreadingς20chemicalanalyses);

Å 5 trenchedpits (geologicalandcontaminationdocumentation,samplingfor further technologicaltests); and

Å Field measurementsusing an X-ray Fluorescence(XRF)spectrometer instrument (contaminationspreadingand
correlationof spectrometryandchemicalanalysisbasedon morethan 200measurements).



The Extend
of investigation

The engineering-geological and hydrogeological
survey:

Å 13 boreholesdrilled,a total depthof 180m.

Å 15 explorationtrenchedpits.

Å Geological documentation of exploratory
objects. 35 soil samples for soil mechanics
analysescollected.

Å Within the engineering-geologicalmappingof
the site - 43pointsdocumented.

Thegeophysicalsurvey:

Å shallow dipole electromagnetic profiling
(DEMP)

Å specifythe locationof burialcellsand

Å to identify the bedrock profile for future
constructionobjects.

Å within the fenced area, in total 3,660 m of
transversalandlongitudinalprofiles.

Å outside the fenced area, a total of 1,773 m of
profiles.



Results of investigation
direct and indirect methods



Results - Recent site 
contaminating operations

ω Thelandfill wasconstructedin 1976asa depositorysite for obsoletepesticides
andother chemicals(POPs).

ω The closestnon-permanent housingis located ca 300 m at the western and
south-westernsideof NBS.

ω The area of the landfill body is ca 0.15 ha (105 x 15 m), maximalexpected
thicknessis4 m.

ω Unprofessional operations and release of deposited material due the
vandalismand illegal excavationof pesticidesdone into the landfill body in
2009.

ω The contamination spread is limited to water non-saturated zone,
alternatively to creeksedimentsandsurfacewater

ω Theprimarycontaminationis to beexpectedexclusivelyin the landfill cells.
ω Most of the out-of-landfill contamination spread is a result of unauthorized

manipulationwith pesticidesin 2009andits reclamationattempts.
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