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INTRODUCTION
The Oykamar site is a former USSR pesticide
distribution center in the South of Tajikistan.
Currently the site is inhabited by 35 families.

OBJECTIVES
Main objectives of the project are to establish if
and where soil contamination is present and if so
to determine the risks for the local population.

Fig. 1: Sampling using a small back-hoe

METHODOLOGY
The soil investigation for the site was executed
following the principles of the draft FAO EMTK
5. For the soil investigation the site was divided into corresponding units and a twofold strategy was used:
• Individual sampling for suspect areas. Sampling was done using a small back-hoe;
• Incremental sampling for all non-suspect parts
of the site. With the incremental sampling the
designated Sampling Units were set at garden
level. Sampling was done with shovel and/or
Edelman auger.
All sampling equipment was thoroughly cleaned
between each sampling point.
Analyses
Samples were analyzed for Persistent Organic
Pollutants (POP)-pesticides, heavy metals and a
wide range of contemporary pesticides.
Risk screening
To assess human health risks from the soil con-

tamination present at the Oykamar site, the
gathered data on soil quality was evaluated
according to the United States EPA Regional
Screening Levels (RSL) for superfund sites.
Soil Quality
Six main source areas with contaminated soil
were identiﬁed at the site. In addition the environmental quality of 32 gardens was established.
All source areas contain concentrations of
POP-pesticides in excess of 50 mg/kg dry matter (d.m.). Highest concentrations of pesticides
in the soil of public areas are DDX 910 mg/kg
d.m. and β-HCH 230 mg/kg d.m. At one location the soil contains copper concentrations of
40,000 mg/kg d.m. indicating the presence of
an unidentiﬁed metal based pesticides.
The average concentration of DDX in the gardens is 15.8 mg/kg d.m. In gardens directly
adjacent to the former pesticide stores DDX
concentrations average 53.4 mg/kg d.m. Highest concentration recorded is 260 mg/kg d.m.
Risk Assessment
According to the US EPA RSL values approximately 10% of the former compound is contaminated above the industrial soil use levels (red
planes in ﬁgure 2). Another 30% of the site is
contaminated above the residential soil use values (orange planes in ﬁgure 2). Out of the 32
gardens sampled 17 gardens contain concentrations above the residential limit values.
RSL values are optimistic for this site with Site
Speciﬁc Target Levels (SSTL) even more stringent

DDT
DDE
DDD
α-HCH
β-HCH
γ-HCH

Residential
1.9
2.0
1.9
0.086
0.3
0.57

Industrial
8.5
9.3
9.6
0.36
1.3
2.5

Tab.1: Screening levels in mg/kg dry matter for topsoil
according to generic US EPA values

Fig. 2: Risk screening (US EPA RSL values)

MAIN RESULTS
For the Oykamar site sustainability in the remediation process is paramount to the success of
the project. Only when the site remediation
comprises a sustainable long term solution, it
can be successful. The main concept is that the
local population remains on their plots but that
exposure to the contamination is reduced to
acceptable levels. Practically this means:
• Removal of highly contaminated soil;
• On-site concentration and isolation of moderately contaminated soil;
• Awareness raising including a community
outreach program to the neighboring school
on risks and how to deal with residual contamination.

CONCLUSIONS
The Oykamar site is exemplary for many closed
former pesticide distribution centers in the
USSR. Although the stockpiles have been
removed, the resettlement of these sites in eﬀect
creates a greater exposure of the local population to the POPs-pesticides left in the soil.
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