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A Study on Ecotoxicity of Public Sewage Treatment Plants in

Incheon using Daphnia Magna
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— ABSTRACT -

This article presents the study of ecotoxicity treatment process with influent, effluent,
disinfection and injection of coagulant which were carried out monthly for nine months
from March 2012 at the seven targeted public sewage treatment plants in Incheon
including Gajwa, Gongchon, Namhang, Seunggi, Geomdan, Mansu and Songdo. It resulted
toxicity in the influent but not in the effluent and process with the stages of dilution,
filtration, flocculation, sedimentation, disinfection and microbial biodegradation reaction. The
average value of influent ecotoxicity was measured 1.9 TU while Namhang had the lowest
with 1.0 TU and Gongchon had the highest with 3.2 TU. The main factors of ecotoxication
at the inflow of public wastewater treatment facilities are organic compounds, salts and
heavy metals. Cluster analysis shows the effluent is not toxic at this moment, Namhang
and Songdo need different physicochemical compositions and salinity examinations.
Gongchon, Geomdan and Mansu sewage treatment plants have the high organic compounds
concentration that need to be sufficiently removed for the effluent to be safe from
ecotoxication. In addition, Gajwa and Seunggi are located near the industrial complex, the
verification of concentration of heavy metals is needed due to unauthorized discharge.
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Fig. 1. Sampling sites(Location) on public

sewage treatment plant in Incheon
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Fig. 2. Sewage treatment process
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Table 1. Characteristic of public sewage treatment plant in Incheon
Treatment
. Treatment ) . - .
Site Capacity Sewage Collective Coagulant disinfection
Method 5
(m°/day)
Gajwa BNR 350,000 Combined system P.A.C Chlorine
Gongchon KSMBR 65,000 Separated system Alum u.v
Namhang Bio-SAC 65,000 Combined system - u.v
Sunggi MLE 275,000 Combined system P.A.C Chlorine
Gumdan Biostyr 40,000 Separated system  Ferric chloride UV
Songdo Biostyr 30,000 Separated system  Ferric chloride u.v
Mansu Azenit 70,000 Separated system - u.v
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Table 2. Average water quality(TU & Organic Compounds) of sewage influent (unit : mg/L)
public sewage treatment plant
Component -
Gajwa Gongchon Gumdan Namhang  Sunggi Mansu Songdo
TU 1.2 3.2 1.9 1.0 2.4 1.7 2.1
CODpn 67.3 90.1 84.7 36.0 105.3 75.4 75.7
BOD;s 93.6 193.0 156.9 58.0 1314 202.4 163.0
SS 51.4 148.9 121.7 87.4 140.5 158.3 164.5
T-N 29.482 39.096 37.579 20.702 31.391 29.148 36.437
T-P 2.388 3.607 3.490 2.016 3.342 3.302 3.783
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Table 3. Average water quality(TU & Salt) of sewage influent (unit : mg/L)
public sewage treatment plant
Component
Gajwa Gongchon Gumdan Namhang  Sunggi Mansu Songdo
TU 1.2 3.2 1.9 1.0 2.4 1.7 2.1
pH 7.0 6.9 7.0 6.8 7.0 7.0 6.9
Hardness 182 169 77 185 151 99 190
ABS 1.26 1.82 2.12 0.87 1.88 2.41 1.76
Ccr 403 409 69 637 271 134 909
Residual
, 0.01 0.00 0.00 0.01 0.00 0.00 0.00
chlorine
Electric
. 1999 1788 638 4032 1503 835 3548
conductivity
Salinity 1.03 0.91 0.31 2.15 0.75 0.41 1.86
* Electric conductivity(us/cm), Salinity(%.)
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Table 4. Average water quality(TU & Heavy Metal) of sewage influent (unit : mg/L)

public sewage treatment plant

Component
Gajwa Gongchon Gumdan Namhang  Sunggi Mansu Songdo
TU 1.2 3.2 1.9 1.0 2.4 1.7 2.1
Cr 0.060 0.045 0.050 0.048 0.088 0.039 0.043
Mn 0.204 0.263 0.069 0.165 0.261 0.113 0.282
Fe 0.558 0.518 0.434 0.414 1.315 0.351 0.773
Cu 0.104 0.012 0.012 0.008 0.297 0.015 0.020
Zn 0.160 0.062 0.050 0.033 0.442 0.058 0.094
As 0.007 0.002 0.002 0.018 0.007 0.003 0.006
Hg 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cd 0.000 0.001 0.001 0.000 0.001 0.001 0.001
Pb 0.000 0.000 0.000 0.000 0.012 0.000 0.000
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Table 5. Statistical correlation analysis between TU and physicochemical properties

Toxic Unit
Component Pearson correlation Significance N
coefficient(r) level
CODw 682** .000 70
BODs B636** .000 70
SS A446** .000 70
T-N 596X * .000 70
T-P A434** .000 70
pH -.013 917 70
Hardness 052 671 70
ABS 445%* .000 70
cr .036 .768 70
Residual chlorine -.132 276 70
Electric conductivity -.075 .539 70
Salinity -.086 480 70
Cr 127 322 70
Mn 408** .001 70
Fe 241 .057 70
Cu -.084 513 70
7n .053 .678 70
As -.055 .669 70
Hg @ 70
Cd .089 489 70
Pb (@) 70
** . Correlation is significant at the 0.01 level (2-tailed)
EW S B FFS Rnoe=z & < AHAAE YeRll=E, ol AL FEskr
A S5, FE4, H &= % Al frda SAolgta AddEn
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Table 6. Total Variance Explained
. . Extraction Sums of Rotation Sums of Squared
Initial Eigenvalues _ )
Comp Squared Loadings Loadings
onent % of  Cumulativ % of Cumulativ % of  Cumulativ
Total ) Total ) otal i
Variance e % Variance e % Variance e %
1 4874 34811 34.811 4.874 34.811  34.811 4.602 32.871 32.871
2 3409 24.352 59.163 3409 24.352  59.163 3.642 26.013 58.884
3 2255 16.108 75.271 2255 16.108  75.271 2.294 16.387 75.271
4 973 6.949 82.220
5 .689 4.923 87.173

202 3.585 90.728
7 394 2.813 93.541
8 254 1.814 95.355
9 196 1.397 96.752
10 176 1.255 98.007
11 151  1.076 99.083
12 .073 019 99.603
13 .055 .395 99.998
14 .000 .002 100.000
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