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The Whole Effluent Toxicity Tests of Wastewater Discharged from Various Wastewater
Treatment Plants and Their Impact Analyses on Biological Component
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ABSTRACT : In this study, we performed whole effluent toxicity(WET) test and compared the biological component analyses tests for
some streams into which wastewater treatment plant effluents are discharged. The test procedures for the WET test and the biological
component analysis were conducted according to U.S. EPA guidelines and the Ohio EPA wading method. The WET tests based on the
test species of D. manga and S. capricornutum All treatment plants showed a S. capricornutum toxicity, and at 7 sites, except A and J,
we could observe a D. magna toxicity. The highest toxicity was observed at site D and this were followed by E and F. The biological
component analyses applied to the effluent discharged stream. We found that total species were low at sites C1, D1 and J1 and the low
number of total individuals were observed at sites Al, C1, E1, Hl, and J1 compared to the controls and other sites. The species richness
was low at sites Al, B, Cl, DI, and J1. The species change was evident at site D(DI) and the tolerant species was predominant. The
biological analyses and WET tests suggested that the effluents resulted in massive ecosystem impact.

Key Words : Whole Effluent Toxicity Test(WET), Bio-index, Selenatrum Capricornutum, Daphnia Magna
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Table 1. General characteristics of sampling site for whole
effluent toxicity tests

Site | Treatment Method Discharge(mz/day) Wastewater type

A | activated sludge 600,000 factory/domestic waste
B | activated sludg 60,000 domestic waste

C | activated sludg 22,500 manure, domestic waste
D RBC 11,000 manure, domestic waste
E RBC 11,000 manure, domestic waste
F | extended aeration 600 fruit processing waste
H | activated sludg 1,300 dye, domestic waste

I | activated sludg 1,200 food/fruit waste

J | activated sludg 750 beverage/lens waste
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Table 2. Fish sampling sites. The site of C-Cl and C-J1
indicate the control for sites Cl1 and J1, respec-
tively. The sites of C-D1 (upper site) and C-D2
(lower site) indicate the control for Site D1

Site |Stream Order Site Characteristics

Al 3 A' plant effluent discharging vent

Bl 5 B' planter effluent discharging vent
C-Cl 3 C' plant effluent discharging vent upstream
Cl 3 C' plant effluent discharging vent
C-D1 3 D' plant effluent discharging vent upstream
C-D2 2 D' plant effluent discharging vent downstream
D1 4 D' plant effluent discharging vent

El 4 E' plant effluent discharging vent

F1 4 F' plant effluent discharging vent

H1 3 H' plant effluent discharging vent
C-11 1 J' plant effluent discharging vent upstream
1 3 I' plant effluent discharging vent
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Table 3. Fish fauna and species distribution in the sampling sites. The site of C-C1 and C-J1 indicate the control for sites

Cl and J1, respectively. The sites of C-D1 (upper site) and C-D2 (lower site) indicate the control for Site D1
No. Site Sampled Al B1 c-C1 C1 C-DI | C-D2 DI El Fl HI C-l i)
Species / Stream Order 3 5 3 3 3 2 4 4 4 3 1 4
1 Anguilla japonica 1
2 Cyprinus carpio 2 9 4 1 1 1 4 5
3 Carassius auratus 9 18 25 1 35 12 8 42 4
4 Carassius cuvieri 1 2 13 2 6 12
5 Rhodeus uyekii 9 10 3
6 Rhodeus notatus 3
7 Acheilognathus lanceolatus 14 6 159
8 Acheilognathus yamaisuate 1 6 4
9 | Acheilognathus macropeterus 3
10 Pseudorasbora parva 7 2
11 Pungtungia herzi 9 35 61 4 2 2
12 | Sarcocheilichthys nigripinnis 3 4
13 Squalidus gracilis majimae 15 13 1
14 Hamibarbus labeo 2
15 Hamibarbus longirostris 4 17 18 6
16 Pseudogobio esocinus 17 4 17 21 1 16
17 Abbotina rivularis 3 3 5 4 5
18 Abbotina springeri 3 34
19 Microphysogobio yaluensis 60 8 50 18 21 5
20 Rhynchocypris oxycephalus 2 3 17
21 Zacco temmincki 122 62 79 23
22 Zacco platypus 45 63 16 36 65 157 27 80 2 50
23 Opsariichthys uncirostris 16 8 4 20
24 Hemiculter eigenmanni 11 16 2 19 3
25 | Misgurnus anguillicaudatus 1 1 1
26 Iksookimia koreensis
27 Cobitis lutheri 9 2 11
28 Pseudobagrus fulvidraco 3 11 2
29 Silurus asotus 1
30 Hypomesus nipponensis 28
31 Orizias latipes
32 Siniperca scherzeri 1
33 Lepomis macrochirus 12 5
34 Micropterus salmoides 5 5
35 Odontobutis platycephala 8 1
36 Rhinogobius brunneus 5 12 9 7
37 Channa argus 1
Total Number of Species 5 9 15 9 20 19 9 i1 11 10 S 2
Total Number of Individual 73 132 273 90 240 554 229 95 155 79 59 54
€392, D. magna F4 BH7} BFH+= LCsp22 YEN)

FA Qsith 85 ¥ BE, BRI ARG 5A
FA B
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Fig. 1. Total number of fish species in the sampling sites.
The site of C-C1 and C-J1 indicate the control for
sites C1 and J1, respectively. The sites of C-D1
(upper site) and C-D2 (lower site) indicate the
control for Site DI.
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Fig. 2. Total number of fish individual in the sampling sites.
The site of C-Cl1 and C-J1 indicate the control for
sites Cl and J1, respectively. The sites of C-DI
(upper site) and C-D2 (lower site) indicate the
control for Site DI.

AXHY CPUE AR =2 AARFig. 28 HHEH
Al, C1, E1, H1, J1 R334 100744 013t F3g 3
W AA = FAE R dE2F 494 C-C1, C-Di,
C-D2, AL 20070A ooz £ T 5 HJon,
C-D2 AFAAE 50070A o149 2 e Yepiidch

AXdE & FFEE Fig 3904 RAFE dig 29
C-Cl, C-D1, C-D2 XA & FRE A$eE 20 ooz
el a8y Al Bl, Cl, DI, 11 x]ZéoML 5 7
= AF7t g2 AgE 9A Uiz dth

AFE 8 455 AFE Fig. 49 Ut #5%
Age Fo) A W dvht #&sHA EE3}E71E A
Al 8oz DIF J1 AFAA FEH FaE YERIY
. o)E AAGNE 29 WHol BS Zacco platypus7t
$Hste vehgtt 28y 22 AFEL #5% AF7t
6022 EA YeErsth

Species Richness index (d)

&1 43 S T e e d I 2 <1 1 3] i Hi i 3
Sites Sampled
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Margalef's approach, in the sampling sites. The site
of C-Cl and C-J1 indicate the control for sites Cl
and J1, respectively. The sites of C-D1 (upper site)
and C-D2 (lower site) indicate the control for Site

Di.
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(upper site) and C-D2 (lower site) indicate the
control for Site D1.
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Fig. 6. The average toxic units for 9 wastewater treatment
plants using the test species of D. magna.
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Table 4. Whole effluent toxicity result in the wastewater treatment plants using the test species of D. magna based on LCsp

values and S. capricornutum based on ICys values

site/sampling time LCso TU IC2s TU site/sampling time LCsp TU LCso TU

Ist > 100% <1 NA - Ist > 100% <1 NA -
2nd > 100% <1 NA - 2nd 35% 2.86 NA -

A 3rd > 100% 1 76.3% 1.31 . 3rd 21.6% 4.23 19.9% 5.03
4th > 100% 1 > 100% 0.00 4th > 100% <1 57.8% 1.73
Sth > 100% <1 70.5% 1.42 5th % 1.41 18.7% 533
6th > 100% 1 68.0% 1.47 6th > 100% <1 34.3% 2.91
Ist 44% 227 NA - ist > 100% <1 NA -
2nd > 100% 1 NA - 2nd > 100% <1 NA -

B 3rd > 100% <1 77.5% 1.29 H 3rd > 100% ! 88.5% 1.13
4th 89% 1.12 65.4% 1.53 4th 73% 1.36 65.4% 1.53
5th >100% 0.2 60.8% 1.64 5th > 100% 1 68.3% 1.46
6th > 100% 1 52.4% 1.91 6th > 100% <1 56.6% 1.77
Ist 30% 3.33 NA - 1st > 100% <1 NA -
2nd > 100% ! NA - 2nd > 100% 1 NA -

c 3rd > 100% 0.7 65.8% 1.52 | 3rd > 100% ! 27.7% 3.61
4th 68% 1.46 61.7% 1.62 4th > 100% 1 59.5% 1.68
5th > 100% <1 58.0% 1.73 5th 72% 1.39 8.2% 12.23
6th > 100% <1 59.5% 1.68 6th > 100% <1 53.6% 1.86
Ist 1% 141 NA - Ist > 100% <1 NA -
2nd 47% 2.13 NA - 2nd > 100% < NA -

D 3rd 35% 2.83 > 100% 0.00 | 3rd > 100% ! 49.2% 2.03
4th 35% 2.83 61.3% 1.63 4th > 100% 1 63.3% 1.58
5th > 100% {1 56.0% 1.79 5th > 100% 1 57.6% 1.73
6th > 100% ! 69.8% 1.43 6th > 100% 1 60.5% 1.65
st 1% 1.41 NA -
2nd > 100% 1 NA -

E 3rd % 1.41 41.3% 242
4th 1% 1.41 > 100% 0.00
5th > 100% 1 57.1% 1.75
6th > 100% 1 53.6% 1.86

LCso : the lethal concentration that causes 50% death for the test organisms, TU

. Toxic Unit = 100% effluent/%LC50 effluent for

mortality > 50%, Toxic Unit = 0.02x% mortality for 10% < mortality < 49%
IC;s : the Inhibition concentration that causes 25% reduction in number of test organisms, TU : Toxic Unit(100% effluent/%IC25 effluent)
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Fig. 7. The average toxic units for 9 wastewater treatment
plants using the test species of S. capricornutum.
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