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Risk assessment and environmental capacity of organochlorine pesticide
pollution from agricultural activities at Citarum Watershed, West Java, Indonesia
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Chapter 1 was the introduction of this dissertation, and provided study background. The problem issues
were introduced and they were defined as bases of the main and sub objectives. The objectives are: (1) To
obtain current status and level of OCP residue in the upper Citarum watershed area; (2) To obtain the risk
analysis of population from different pathway of exposure such as fish, water and vegetables consumption;
(3) To identify which area (subdistrict) has higher risk as a total risk from different pathway exposure; (4)
To develop environmental compartment model and estimate the OCP level for each environmental
compartment which will be used to calculate the environmental and human risk level; and (5) To estimate
environmental capacity based on several scenarios by using the model output to reduce the risk of OCP
from agricultural activities in the study site upper. In addition, the study site were summarized through
literature review with general introduction.

Chapter 2 presented the results of the investigation of the occurrence and level of OCPs in water,
sediment and soil samples from the study site. Moreover new approaches of OCP analysis in soil samples
by compiling three methods were developed, which are Supercritical Fluid Extraction (SFE) as extraction
method, Solid Phase Micro-Extraction (SPME) as absorption, and GCMS as OCP analysis. The levels of
OCPs in water, sediment, and soil samples were compared with the values in other countries report.
Chapter 3 presented the results of the investigations of the OCPs occurrence and level in ground water
samples collected from community water well and bore well. The comparison of OCP level with Indonesia
drinking water standards and similar study from various countries is explained. The calculation of
pollution index (PI), estimation of sub population exposure through drinking water consumption and
dermal exposure were discussed in this chapter. Moreover its risk analyses on human health based on
non-carcinogenic and carcinogenic effects were conducted by calculating Hazard Quotient and Cancer
Risk.

Chapter 4 presented the results of the investigations of the OCP residue in edible fish collected from
Citarum River and cultivated fish in the study site. Fish consumption behavior based on the questionnaire
survey of sub population was investigated to estimate daily fish consumption. The human risk of OCPs
exposure on the local community who consume fish from Citarum watershed was evaluated based on
various guidelines provided by different international organizations.

Chapter 5 presented the results of the investigations of the OCP residue in vegetables collected from dry
farming area, and it was discussed and compared with the maximum residue limit in Indonesia. The
estimated daily intake (EDI) was determined based on vegetables consumption in West Java. The
population risk analysis based on various guidelines proposed by different organization was determined.
Chapter 6 discussed the farmer behavior on pesticide spraying on Citarum Watershed area. The data were
collected from guestionnaire survey and statistically analyzed by using SPSS ver. 11. The result was used
as input parameter for environmental compartment model.
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In Chapter 7, an environmental compartment model was developed based on fugacity approach. Some
parameter was obtained from geographical condition and literature review. To estimate OCP input,
guestionnaire survey was conducted to get relevant information related with OCP application behavior by
farmer. Model was validated by current OCP level in each compartment. In addition, several scenarios
were applied and evaluated to decrease the risk of OCPs.

In Chapter 8, the environmental capacity of study site was also calculated using the simulation model.
The environmental capacity of each sub basin was calculated based on several scenarios of population
consumption behaviors.

Chapter 9, the last chapter, summarized scopes and concluded the all chapters. Recommendation and
suggestions for government, especially for West Java Environmental Agency, was provided. Moreover,
scope of further research was defined.
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