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Abstract

This paper aims to evaluate the characteristics of direct and indirect effluents’toxicity level and difference between two test
durations (24 h and 48 h) of test method. The proportion of the indirect effluent samples which exceeded the ecotoxicity
permit limitations (TU 1 or TU 2) showed more than 2 times higher than that of direct effluent samples. However, effluent
toxicity of Wastewater Treatment Plants (WTPs) indicated less than TU 1 regardless of influent toxicity. From this results,
treatment process was thought to have a good efficiency. WTP Salinity was very similar between influent and effluent. This
trend could be reconfirmed by the component ratio of ion concentration between them and Na*, SO7~, CI ions which have a
greater percentage than other ions. In addition, in case of high salinity, toxicity value also showed high level. To judge from
above results, indirect effluents which were exempted from application of ecotoxicity standards, may need a new effluent
limitations regardless of the treatment efficiency of WTP. According to circumstances, effective countermeasure may need to
restrain the discharge of salinity-contained effluents which came from indirect-effluent factories. Test duration comparative
study indicated that 48 h results were higher toxicity (exceeding rate of ecotoxicity criteria) than 24 h by the 5 to 5.4
percentage. 24 h test duration seemed to be useful in case of rapid detection, whereas 48 h test method could be applied for

reinforcement of ecotoxicity regulatory system.
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Table 1. Experimental conditions of acute toxicity test with D. magna

Test organism Daphnia magna Remarks

Exposure period 24 hour 48 hour tests were added

Test temperature 20 £ 2 (°C)
No. of test organism per each concentration 20
No. of repeatability per each concentration 4

Age of test organism less than 24 hour
End point ECso
Photo period 16 h : 8 h (light : dark)
Dilution ratio of sample 100 %, 50 %, 25 %, 12.5 %, 6.25 %, control
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Fig. 1. Comparison of number of sample proportion between direct effluent and indirect discharged effluent which
exceeded the effluent limitations (TU 1~TU 4). (A) By test durations (24 h, 48 h), (B) By effluent

discharging method.

Table 2. Test duration at each acute toxicity test method with D. magna

Country/Institution Test duration Remarks
Standard Method for Water Pollutants South Korea 24 h
1SO 6341 1SO 24 h, 48 h Avallaple optlons,. .dependmg on the requirement of users
or national authorities
US EPA USA 24 h, 48 h, 96 h Avallable. options, depending on the obje§tlves of the test
and requirements of the regulatory authority.
Environment Agency United Kingdom 48 h
Environment Canada Canada 48 h
48 h Results are analysed in order to calculate the ECsy at 48
OECD OECD . . . .
(24 h, optional) | h. Determination of the ECsy at 24 h is optional.

AZOR B AT 43A0R e A F | Aol o
BEEA olRd Wl =A% A2 29Ut g Ao
2 AZE Sue Agelu W AAe) A He A

7 +

ste Aol B Aoz Helth

ol ZAMAFIA TU 1 ZFAEE AA 66374 AFE
4AIE =& OF°] 181A(ZHE 273 %), 48217 =
aF0] 2147(2FE 323 %)olJem, TU 2 2IAZ
24Xt =& IF°] 1167A(2FE 175 %), 48A17F =
IF0o] 12A(ZFHE 229 %)EA 48217 =E2AAWH
=P F 244 ARG F 5 %~54 % A=
HE54 W& 87E 2Hgol ITUhske AoE UEysth
(Fig. 1B). ©] A= 48413 AIFZATT} 24413 A8 AT
o &5 87ES 20 AE dEF 5 % FE B%
the gujolBZ A|g7]Zre] <F 28| *ELEJL doHez
Edl A]o*ﬂ?& EH W EHo uwat A& AFEZO|

o%a mlo O o

o Aol 2o0d o AT FE de Adlw, 495

BAEE o5 A% SHold 48A ABYHS =
QgozA s % F= 1F P9 LAE NG & 9e
Aol

32 UHUSAMHE &5 X AHE HTSLAL
& wRFo MEjSM =&

2016 % AA zAME 12/ HSFEAHZeR HFE
3 BFshe AME F 5 3347MA(NIER, 2016)010 S
o ol F 213 %O AZEH= 714 FHEFRAGE W&
49 EHE FAEASTZ24 T o5 A5 S4EE
Z AFEEAIANAE FYF 2 R B8 E 3954
FFL2 Table 33 Zth

THFFAEEE wESsY Agsd £52 TU 0~563

A 2+ AGAEE 2 o2 etk 4 ASETAY

Al

294 MYPEAZS 2 HFAEZ TU 0~13.1

B9 Aol2 Bgou YRFAIMNE 12 AYAA F
2 Aslsne BF PHEY 7ETU 1) ol UrE‘r‘;k

tTU

2~
[l e

0~05). °] 2%=2 £ o 2AME AFILALAA

o) FUEY FES FUFY Ad FBgol W

rlo fu

A Hgs) AgEn Je Ao Bud

Fig. 2= Z:/\PQ 127} #FE LA 131%} T4

FJ

@ A0, BAFY AAEHFES AFAAFZAA
4 zgHom APHE A0E Ushgol gRsE:

NS

4
©
o
i
o
it

Y Rt 2 Ao

mlm

wolA] gsith wehA

Journal of Korean Society on Water Environment, Vol. 33, No. 4, 2017



484

#@4sa -

A7 - 0|5 - ofFA - ojeZ

Table 3. Summary of acute toxicity test results on indirect effluents and wastewater treatment plants (WTP)

Indirect effluents WTP
WTP . . Toxicity (TU)
Total samples | Tested samples Ratio (%) Toxicity range (TU)
Influent Effluent
A 11 1 9.1 04 0.4 0.5
B 5 5 100 1.3~18.0 13.1 0
C 22 6 273 0~37.0 1.7 0
D 17 8 47.1 0~1.9 0.3 0.3
E 28 13 46.4 0~264 29 0
F 55 6 10.9 1.4~226 34 14
G 53 9 17 0~39 0 0
H 60 7 11.7 0~113 14 0
I 3 2 66.7 0~1.6 1.8 0
J 12 3 25 0~6.3 1 0
K 12 2 16.7 1.5~9.9 0 0
L 56 9 16.1 0~56.3 1.7 0.4
Total 334 71 213
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Fig. 2. Comparison of the results of acute toxicity between influent and effluent at each wastewater
treatment plant (WTP).
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4. Conclusion
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