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Generalities:
Even that synthetic organochlorine compounds have been used in Romania in the past as herbicides, insecticides, fungicides and
termiticides, these substances persisted over the years in soil and other environmental matrices. Concern on organochlorine pesticides
(OCPs) increased because of the environmental persistence, bioaccumulation, toxicity and potential for long-range environmental
transport.

Screening of the
problem

Research aim and used approach:
As scarce research exists concerning the human health based on OCPs in contaminated agricultural areas, the main aim of the
present work was to investigate the contents and distribution of organochlorine pesticides (α-, β-, γ-, δ- HCH, p, p’ – DDE, p, p’ – DDD, and
o, p’ - DDT) in soil profiles (soil depths 0 – 0.2 m and 0.2 – 0.4 m, respectively) and to assess human health risk from the contaminated soil
used in agriculture. Once that the interested contaminated area was identified, the general framework for the management of contaminated
sites starting from the risk assessment was used (as shown in Fig. 1). In order to evaluate the human health risk from OCPs in
contaminated soil, the US EPA 98 approach was used [1] for the exposure assessment and to predict risks for residents exposed to soil
contaminated with OCPs. Health risk quantification and customizing the interested area were done using data from the available models
developed by USA [1], Netherlands [2] and Canada [3], while others necessary parameters were identified by the research team based on
the specific local conditions.

Results:
In order to obtain a correct and comprehensive exposure assessment, soil samples were collected from one of the most contaminated
areas from Central Romania in order to identify OCPs concentration levels in soil. Even though the studied area is known as mainly
polluted with heavy metals, also organochlorine pesticides were found. From all analyzed OCPs, just in case of HCH compounds
concentration level in soil was identified higher than the reference values used in Romania. Taking into account that Lindane (or
hexachlorocyclohexane, γ - HCH) has the main importance between total HCH in terms of identified concentration level (as shown in fig. 2),
a special attention was paid to it. For this antiquated and toxic pesticide once used extensively worldwide, and also in Romania until 1985
when it was interdicted by the national regulation [4], the intervention threshold for sensitive use according to the Romanian Order
756/1997 [5] has been exceeded almost four orders of magnitude: the γ- HCH concentration level was 0,180 mg/kgdw respect to 0,05
mg/kgdw considered as acceptable for agricultural land. In this framework, and considering also the local context, the human health risk
was assessed in correlation with OCPs identified concentration levels. Fig. 3 illustrates the distribution ofγ-HCH concentration level in the
studied area for the sampling layer of 0 – 0,2 m, while fig. 4 considers the concentration distribution for the sampling layer of 0,2 – 0,4 m.
Both figures illustrate concentrations of γ-HCH that are exceeding the threshold for sensitive use.
δ-HCH
2%

α-HCH
3%

100%

β-HCH
8%
80%
4.83E-08
5.04E-07

60%

40%

20%

3.40E-08
1.42E-07

0%
ƩHCH

Lindane

γ-HCH
87%

Figure 2. Distribution of α-, β-, γ-, δ- HCH concentration level
respect to ƩHCH concentration level

IR Soil ingestion

IR Dermal contact

Figure 4. Individual Risk for the exposed population considering the agricultural
land use and different exposure pathways

Exposure
assessment

Hazard assessment

Risk characterization

Risk
management
Figure 1. General framework for the management of contaminated sites starting
from the risk assessment (after Swartjes F. A., 2011)

The risk assessment tool developed within the framework of
the RECOLAND project has been used for risk evaluation
considering soil ingestion and dermal contact exposure pathways
and other particularities according to the local context (for
instance agricultural scenario). The generally acceptable lifetime
health risk (10-6) was considered as starting point for all the
considerations during the research. The risk was quantified only
for the compound for which the concentration in soil exceeded the
threshold level (Lindane). Additionally, even that the concentration
level of ƩHCH was below the limit (0,436 mg/kgdw respect to 0,5
mg/kgdw from the national regulation), also the individual risk as a
consequence of exposure to ƩHCH was assessed. Results
showed that health risks mainly came from two exposure
pathways: dermal uptake and soil ingestion. Figure 4 shows
results of health risk assessment for the contaminated soil with γHCH and ƩHCH, respectively. As it can be noticed, the main
exposure pathways for both compounds categories (sum or
individual HCH) is the dermal contact. If in case of γ-HCH the
dermal contact exposure pathway has a contribution of about
60%, while in case of ƩHCH the percentage is increasing to 80%.
These kinds of considerations are very important for
environmental managers in case that the estimated health risk is
higher than the acceptable lifetime health risk. In our study case
the individual risk (IR) was 6,46 x 10-7. This value is below the
EPA’s acceptable risk range.

Conclusions

1. From all analyzed organochlorine pesticides, just in case of γ-HCH the identified
concentration level was over the intervention threshold for sensitive use according to
the Romanian Order 756/1997.
2. Even that in case of γ-HCH the intervention threshold for sensitive use was over the
limit, it was not the same in case of ƩHCH.
3. Results concerning the distribution of γ-HCH concentration in soil layers showed
that Lindane concentration is decreasing in the same time with increasing depth
layers.
4. Health risks assed in our study case evidenced that the mainly exposure pathways
are dermal uptake and soil ingestion and IR is lower than EPA’s acceptable risk range.
5. The same kind of approach as illustrated across the present work could allow
environmental managers to reduce health risks to local residents.
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