K o4 RIYANTO HARIBOWO
7 = ¥ AL ()
¥ o BOF OF TR 6 3 8%
AL 5 AR V2 6429 H 24 H
FAL IR 5 oo B OB 4 551
FIER, HX D4R BT ek (R HIERAR) o R 7 ARG TR B
= A H Study on management of river toxicity from residential area using
Medaka (Oryzias latipes) bioassay as an index for aquatic habitat
condition
I G = F & R K% #H E RO HEZ
1K A = SF
1T N O e B
AR5 HEER RO PEwk
homoR e HEEER R R

[FA R XA DEE]

Trace chemicals such as endocrine disruptors and dioxins can cause many problems in
the ecosystem, especially if released into environmental water. Previous studies have
determined the acute toxicity levels of such chemicals. However, the observed concentrations of
such chemicals in environmental water are usually much lower than the levels that cause acute
toxicity. Furthermore, various other chemicals also exist in environmental water. Therefore, it is
difficult to obtain information about the acute toxicity levels of each chemical, especially for the
purpose of protecting the ecosystem.

A bioassay is an approach that can be used to obtain comprehensive information about
the toxicity levels of chemicals. However, this approach is not well suited to environmental
management, because it cannot be used to identify the chemicals. As an alternative, toxicity
management methodologies based on bioassays, such as Whole Effluent Toxicity (WET), have
recently attracted considerable attention. This method can be used to measure the toxicity of
industrial wastewater without necessarily identifying the chemical.

This study had two objectives. The first objective was to demonstrate the applicability of
a toxicity test using Medaka and 100-fold concentrated water and to determine the relationship
between the toxicity of 100-fold concentrated water and aquatic habitat conditions. The second
objective was to conduct a preliminary investigation of the relationships among chemical

concentration, toxicity, and basin characteristics, which can be used to develop an approach for

managing river toxicity.




On the basis of the analysis in Chapter 3, the results of the toxicity test using Medaka
and 100-fold concentrated water indicated that the high levels of biodegradable organic matter
(BOD) released from household wastewater also contains hydrophobic toxic matter and that the
toxicity and chemical oxygen demand (COD) of seawater in industrial areas do not exhibit a
clear relationship. Furthermore, the relationship between the toxicity of 100-fold concentrated
water and aquatic habitat conditions was revealed; the number of clear-stream macrobenthic
animals sharply decreased over an inverse if median lethal time (LTs0?) of 0.25 or an inverse of
median effect time (ETsel) of 0.5, and tolerant fish became dominant over an LTso! of 0.3 or
ETso! of 0.5-1.0. Although this method has an advantage in that it reduces the amount of time
and sampling needed to perform toxicity tests, it also has a disadvantage in that the toxicity
index required for calculating toxicity load is LTs¢!, which is based on time and hence cannot be
treated as a concentration. Therefore, in Chapter 4, the lethal dilution rate (LDRso), which can
be treated as a concentration, is used as a toxicity index. LDRso is defined as the dilution rate at
which 50% of fish survive the acute toxicity test. The equation obtained for the relationship
between LDRso and LTso! is y = 0.1752x, where y = LDRso and x = LTso1, with R? = 0.9306.

Chapter 5 describes a preliminary investigation of the relationships among chemical
concentration, toxicity, and basin characteristics. The results suggest that the detected toxicity
in residential areas is, at times, sufficiently high to affect the aquatic habitat, and therefore the
toxicity should be managed. On the basis of the GC/MS analysis and cluster analysis, the toxicity
tends to be highly stable even when the composition and concentration of chemicals fluctuate.
Furthermore, the chemical compositions taken at sampling points that are not adjacent to
commercial or industrial facilities are different from basin to basin, but almest all toxic
substances present are detected in low concentrations. In contrast, sampling points adjacent to
commercial or industrial facilities exhibit various differences and, at times, show higher
concentrations of toxins. A model analysis shows that LDRso discharged from a basin dominated
by residential areas can be explained using a simple model with two parameters, k' (toxicity
decrease ratio) and dw (LDRso discharged from the population without sewer coverage). The
obtained I is 0.03 km'l, and dw is 0.08. Furthermore, when a sampling point is adjacent to
commercial or industrial facilities, explaining LDRso using the simple model is difficult. This fact
might imply that even when commercial or industrial facilities discharge specific chemicals in
river basins dominated by residential areas, such chemicals will not be retained in the stream for
a long duration, and chemicals discharged from residences eventually dominate the toxicity

profile. These findings suggest that toxicity from residential area should be managed, and the



pollution analysis procedure for sewerage designing can be applicable for toxicity management

in the river the majority of which catchments are residential area.
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