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Tab 1 Correlation analysis between water quality parameters

x1 EE/KBISIREIREX S

FeFR TC TB BOD; CODy,, TN NH;-N TP SS
TC 1.000
TB 0.818"* 1.000
BOD;s 0.050 0.135 1.000
CODy, 0.021 0.092 0.992"* 1.000
TN -0.043 -0.093 0.852"* 0.820" " 1. 000
NH;-N 0.113 0.192 0.915** 0.912"* 0.869 " 1.000
TP -0.093 -0.102 0.942** 0.963 " " 0.865" " 0.921"* 1.000
SS 0.074 0.255 0.863" " 0.813" " 0.772" 0.746 " 0.696 " 1.000

T R B EANR (P <0.01) 5 " HEFEMRK(P<0.05)

Note: * * Correlation is highly significant at the level of 0. 01 ; * Correlation is significant at the level of 0. 05.
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Microbial Contamination of Urban Rivers by Water Discharged
from Municipal Pumping Stations

KANG Li-juan, CAO Yong, FU Rong-bing

(Shanghai Academy of Environmental Science, Shanghai 200233 ,P. R. China)

Abstract: Urban rivers have become widely polluted as a result of industrialization and urbanization. They receive
water from domestic waste water and heavy rainfalls lead to combined sewer overflows that increase organic pollu-
tion. Microbial indicators play an important role in water quality assessment. Total bacteria (TB) and total coli-
forms (TC) were chosen as indicator microorganisms in this study for assessing the influence of water discharged
from pumping stations on urban rivers, during rainfall events and in dry weather. The results provide technical sup-
port and reference for water quality monitoring and risk management. Two river reaches were selected for this stud-
y:one receiving water from a pumping station and the other flowing through a park that does not. Water samples
were collected at four sites: Site A, 500m above the pumping station outfall; Site B, 20m below the outfall; Site
C, 500 m below the outfall; Site D, in the park river. Surface water samples were collected in the summer of 2015
under four conditions; sunny, without discharge from the pumping station and at least three days after the last rain;
sunny with water discharge from the pumping station and at least three days after the last rain; rainy with discharge
from the pumping station; 24 hours after rain with discharge from the pumping station. Water samples were divided
into two groups, one for determining water quality parameters ( BOD,, COD,, , TNTP, NH;-N and SS) and the
other group was for determining bacteria (TB and TC). All analyses were run in triplicate with a control. Microbial
contamination was found to be serious with severe organic and nutrient pollution of receiving water. Concentrations
of TB and TC in the receiving river ranged, respectively, from 10* CFU/mL to 10° CFU/mL and from 10° CFU/mL
to 10’ CFU/mL. Both TB and TC in the receiving river were an order of magnitude higher than in the park river.
Microorganism concentrations in the park river declined quickly after a rain event, while concentrations in the re-
ceiving stream remained high 24 hours after rain and water discharge from the pumping station had ceased. At the
three sampling sites (above, near and below the outfall) of the receiving river, TB and TC concentrations all ex-
ceeded water quality standards for recreation, caused by surface runoff, combined sewage flows, land use type and
river hydrology. In urban waters, even if there is not direct contact, the prevention and control of microbial health
risksshould be given more attention.

Key words: pumping station; urban river; total bacteria; total coliforms; microbial health risk



