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Monitoring of Chemicals and Toxicity Discharged from Residential

Areas in Developing Countries.

ASHRAF SHOKRY AHMED ELSHEIKH

Assessment of water is not only for suitability for human consumption but also in
relation to its agricultural, industrial, recreational, commercial uses and its ability to sustain
aquatic life. Water quality monitoring is a fundamental tool in the management of freshwater
resources. However, water pollution has become one of the most serious problems in
many countries, especially in the developing countries. The quality of surface water is a
major factor affecting human health and ecological systems, especially around residential
areas, since rivers and their tributaries passing through cities often impacted by chemical
pollution, originating from municipal and industrial wastewater effluents, airborne
deposition as well as runoff from urban and agricultural areas. Therefore, the investigation
of chemicals and their corresponding toxicity effect is very important. Since, the complex
mixtures of toxic substances occurring in surface waters are difficult to characterize by
chemical analyses because each compound occurs at a very low concentration and requires
a specific analytical method to be identified. Ecotoxicological tests on water extracts can be
used as a screening tool to evaluate quickly and simply the overall quality of a water body
with regard to micropollutant contamination.

Timor-Leste 1s a developing country with inadequate pollution control facilities,
surface water and sanitation systems are very poor quality. Since, there are few researches
about the toxicity from residential areas in developing countries, then the purpose of this
study was to
e Introduce information about chemicals and their corresponding toxicity that discharged

from residential areas into water streams in Dili city, Timor-Leste.
o Investigate the applicability of passive sampling for larval himedaka acute toxicity

assay.




In chapter 3, the toxicity of organic chemicals that discharged from
residential areas into water streams in Dili city was evaluated using concentrated water
samples via Sep-Pak® Plus PS-2 cartridges combined with larval himedaka acute toxicity
assay. The possible sources of organic pollutants were identified using GC/MS simultaneous
analysis. The detection of coprostanol and many hydrocarbon components of fuel oils in
Timor-Leste streams reflects the negative effects of anthropogenic activities on water
streams as a result of discharging the house hold waste water without any treatment. Toxicity
levels of water streams in Timor-Leste were comparable or higher than those of the Japanese
water streams that were investigated in 2013. Those results were interesting and referred to
the need for regular monitoring of the toxicity conditions in Timor-Leste water streams, but
it is difficult because of unsafe monitoring sites, limited resources in Timor-Leste like
shortage in laboratory, transportation facilities and unstable electricity therefore another
sampling technique should be considered to avoid such these problems. In Chapter 4, we
investigated the applicability of chemcatcher passive sampling disks as a substitute of active
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sampling via Sep-Pak™ Plus PS-2 cartridges for larval himedaka acute toxicity assay, to
evaluate the surface water quality. In order to select the most suitable passive sample disk
among Styrene Divinyl Benzene (SDB) disks, a field and laboratory experiments were
conducted and the results indicated that styrene divinyl benzene reverse phase sulfonated
(SDB-RPS) disks were the most suitable to conduct a comparative toxicity study with active
sampling via Sep-Pak® Plus PS2 cartridges and 10-L river water sample. SDB-RPS disks
were deployed along 10 and 4 days as a long and short investigation periods, respectively.
The Long deployment results showed that no toxicity was observed neither in the PS 3-day
sample nor in any of the interval passive samples. Even though the amount of adsorbed
chemicails in the PS 3-day and PS 2" interval samples were higher than that in the PS 7-
and 10-day samples, which both showed a little toxicity only at 100-fold concentrated
samples. The amount of adsorbed chemicals in the PS 10-day sample was not equivalent to
the sum of chemicals adsorbed in the individual PS interval samples. Whereas, the short

deployment results showed that, the 4-day deployment period showed higher bioassay

toxicity even the number of detected chemicals was the lowest. Whereas, more chemicals

.



were detected by other deployment periods and showed same bioassay toxicitf value. Many
chemicals were missed from the deployment samples. The decomposition of adsorbed
chemicals is increasing with longer deployment, 80% of chemicals might be completely
decomposed during the four days deployment period. Whereas, the lowest percentage 25%
of chemicals might be completely decomposed into other chemicals during the 1-day
deployment period. It is concluded that According to GC/MS and bioassay toxicity results,
the application of SDB-RPS passive sampler disks with 1-day or shorter deployment to
evaluate toxicity levels via bioassay might be considered as a substitute for active

sampling via Sep-Pak® Plus PS-2 cartridges.
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