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Fig.1 Location of monitoring sites in the three rivers
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Fig.2  Variation of fecal coliform counts in the three rivers
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Fig.3 Variation of coliform counts in the three rivers
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Fig.4 Variation of the water quality parameters in the three rivers
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Tab.1 Correlation coefficients between coliform counts, fecal coliform counts and environmental parameters in River a
8 b5 FC SS CODe: BODs TP TN NH;-N TC
FC 1
SS 0.201 1
CODc: 0.528" " 0.715" 1
BODs 0.358 0.757" 7 0.904 "~ 1
TP 0.632" " 0.257 0.635" " 0.457" 1
TN 0.536" * -0.481" " 0.769 "~ 0.665" * 0.625" " 1
NH;-N 0.567 "~ 0.7437 7 0.903 "~ 0.781" " 0.479 "~ 0.793"~ 1
TC 0.549 "~ 0.410" 0.477" " 0.323 0.439" 0.581" " 0.676 " * 1
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Tab.2 Correlation coefficients between coliform counts, fecal coliform counts and environmental parameters in River b

D FC SS COD¢, BOD; TP TN NH;-N TC
FC 1
SS 0.322 1
CODe, 0.429~ 0.354 1
BODs -0.114 0.329 0.143 1
TP 0.766 " * 0.282 0.360 -0.228 1
TN 0.488* * -0.021 0.142 —-0.089 0.122 1
NH;3;-N 0.549" " 0.273 0.417" 0.010 0.460 " 0.419" 1
TC 0.525" " 0.216 0.033 —-0.147 0.596 "~ 0.376~ 0.606 " * 1
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Tab.3 Correlation coefficients between coliform counts, fecal coliform counts and environmental parameters in River c
RN FC SS COD¢, BOD;s TP TN NH;-N TC
FC 1
SS 0.361" 1
COD¢, 0.200 0.354 1
BOD; —0.067 0.329 0.143 1
TP 0.532" " 0.282 0.360 -0.228 1
TN 0.554" " -0.021 0.142 —0.089 0.122 1
NH;-N 0.408" 0.273 0.417" 0.010 0.460 " 0.419~ 1
TC 0.905" " 0.366" 0.229 -0.074 0.573" " 0.539" " 0.464" " 1
e B EASE(P<C0.01) 5 O BEHSE (P <C0.05),
Note: * * indicates a highly significant correlation (P<C0.01), * indicates a significant correlation (P<C0.05).
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Distributions of Coliform and Fecal Coliform in Three Urban Rivers

and the Influence of Environmental Factors
XU Xiao-xuan', KANG Li-juan’, YE Jian-feng?, CHEN Bo-zhen®, JIAO Zheng'

(1.Shanghai University, Institute of Environmental and Chemical Engineering,
Shanghai 200444 ,P.R.China;
2.Shanghai Academy of Environmental Sciences, Shanghai 200233,P.R.China;
3.Shanghai Qibao Dwight High School, Shanghai 201101,P.R.China)

Abstract: Microbial contamination by water-borne pathogens is one of the most serious health hazards in
the world today and a key determinant of surface water quality. Previous studies have shown that the over-
all water environment is poor in urban rivers and stormwater runoff is frequently the primary source of
bacteria. In this study, the water quality and indicator microorganisms in three urban rivers in central
Shanghai City, with different nutritional status and primary functions, were monitored following five rain-
falls during the flood season of 2017. The distribution of pathogenic microorganisms and their correlation
with environmental factors were analyzed during precipitation events and in dry weather. Water samples
were collected at five sites in the three rivers: Sites A-C were in River a and located, respectively, 500 m
above a pumping station outfall, in the mixing area of the outfall and 500m below the outfall; Site D and E
were located in the middle reach of Rivers b and c¢. Two water samples were collected at each site, one for
determination of water quality parameters (SS, COD¢, » BOD;, TP, TN and NH;-N) and the other for de-
termination of microbiological indicators, fecal coliform (FC) and total coliforms (TC). The average fecal
coliform count in River a was 1.72X10° MPN/mL in dry weather and 3.34 X 10° MPN/mL during rain, nei-
ther meeting the Class V water quality standard. The average fecal coliform counts in River b and c re-
mained at 10°MPN/mL in both dry and wet weather. In dry weather, the average coliform count in River
a was 5.15 X 10°CFU/mL, two orders of magnitude higher than in River b (30 CFU/mL) and River c
(99 CFU/mL). In wet weather, the average coliform count in River a was 1. 04 X 10°CFU/mL,
289 CFU/mL in River b and 147 CFU/mL in River c. Rainfall increased fecal coliform and coliform counts
in all three rivers, but the increase in counts was significantly higher for coliform than fecal coliform. The
correlation between fecal coliform and environmental factors was different from the correlation between co-
liform and environmental factors, but both displayed a significant positive correlation with TN, TP and
NH;-N. These results indicate that controlling nitrogen and phosphorus levels can significantly reduce the
proliferation of pathogenic microorganisms. This study provides basic data for evaluating the current condi-
tion and health risk of urban rivers.

Key words: urban rivers; fecal coliform; coliform; bacterial distribution; environmental factors



