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Biological Water Quality Assessments in Wastewater-impacted and Non-impacted Streams.
An, Kwang-Guk*, Kang-ll Kim and Ja-hyun Kim (School of Bioscience and Biotechnology,
Chungnam National University, Daejeon 305-764, Korea)

In 2003, we evaluated biological water quality at twelve sites of Youngsan River
using community analysis, fish compositions, and the Index of Biological Integrity
(IBI). Of the twelve, four sites were the controls, which have no point sources in the
upstream and the remaining eight sites were the impacted sites, which are influenced
by wastewater treatment plant (WTP) and agro-industrial complex. Model values of
the IBI, based on 12 sites data, averaged 28 (n=12, range: 18~ 44), indicating fair~
poor condition according to the criteria of US EPA (1993). In the mean time, mean
IBI in the control sites (S3, S5, S6, S11) was 42 (n=4, range: 38~ 44), indicating a good
condition, whereas mean IBI in the impacted sites was 21, indicating a poor condi-
tion. Mean IBI value in the control, thus, was greater by 2 fold than that in the WTP
sites. The spatial pattern of IBI values was similar to the patterns of species diver-
sity index and species richness index, except for Site 11, which was 1st order stream.
Similarity analysis indicated that three groups were divided at the similarity level
of 80%. One group was the streams influenced by wastewater and the other two
groups were the pristine streams as the control, indicating that the stream health
conditions are directly influenced by presence or absence of the point sources. Also,
Pearson’s correlation analysis showed that IBI values had negative correlation (r=-
0.899, p<0.001) with relative abundance of tolerance species, and had positive rela-
tion (r=0.890, p<0.001) with sensitive species. Overall, outcomes suggest that the
point sources of the WTP might impact the species composition and ecological heal-
th, resulting in degradation of biological water quality.
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Fig. 1. The map showing the sampling sites in Youngsan
River.
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Table 1. The multimetric model of the index of biological
integrity (IBI) used for the assessment of bio-
logical stream health.

Category Metric component

M;. Total number of native species
Species M,. The number of riffle benthic species
composition  M;. The number of sensitive species
M,. % individuals as tolerant species

M;. % of individuals as omnivores

Trophic M;. % of individuals as native
composition insectivores

M;. % of individuals as carnivores

Fish abundance Ms. Total number of individual
& Health M,. % individuals as exotic species
condition M. % individuals with anomalies

9 824 Bexo) x4 vl = (Proportion of individ-
uals as native carnivore) o]t} (Table 1).
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Fig. 2. The relative abundance of fish, based on the number of individual, in the watershed. Graph A indicate the control
sites and graph B indicate the impacted sites.
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Fig. 3. The index of biological integrity and its relations
to the number of individual and species at each
sampling site.
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