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Analysis of Seasonal Water Pollution According to the Reuse
and Treatment of Wastewater from Anyang Stream

Lee, Yang-Kyu" - Hong, Chang-Sun” and Lim, Kwang-Su”

Y Department of Civil Environmental & civil Engineering, Daelim University,

? Seoul Regional Construction Management Administration, Rivers Department.

ABSTRACT

Anyang Stream Restoration Movement was started from 2001 for the construction of ecological
city. The facilities for reuse of treated sewerage have been used since 2003 for improvement of water
quality, maintenance of water quantity, river ecological restoration, and hydrophilic space. Thus, the
Anyang city has been gradually transformed to eco-friendly city after the construction of Anyang
stream and Hakui stream as natural rivers. In this study, biological and chemical methods as well as
ecological indicators for Anyang mainstream and major tributaries were monitored for four years in
between 2008 and 2012.

The water quality and the diversity of species in most of the streams were found to be good except
Anyang main stream. It appears that the influence of seasonal drying stream is almost disappeared
except Sammak stream. Thus, the values for BOD (Biochemical Oxygen Demand) and BIP (Biological
Index of Pollution) for Anyang main stream were found to be 5.27 ~3.42mg/l and 4.51 ~5.50, respectively.

This is considered to be caused by the reused water quality of treated wastewater being exceeded the design

First author : Lee, Yang-Kyu, Department of Civil Environmental & civil Engineering, Daelim University, Anyang
431-715, Korea,
Tel : +82-31-467-4917, E-mail : yklee @daelim.ac.kr
Corresponding author : Lee, Yang-Kyu, Department of Civil Environmental & civil Engineering, Daelim University,
Anyang 431-715, Korea,
Tel : +82-31-467-4917, E-mail : yklee @daelim.ac.kr
Received : 13 December, 2012. Revised : 29 January, 2013. Accepted : 25 February, 2013.

_41_



criteria or by the non-point source of contaminants around the stream. However, entire section of tributaries
Key Words : Ecology, Biological index of pollution, Water pollution, Non point source of contaminants.

shows I, II grade as a good water quality.
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water.nier.go.kr, 2012). 2002'd o] 257t & Aot Y 5L A4S Holxn St
SES 64%°) 2o A A b B (Han, J. G., Lee, Y. K., Kim, T. H. and Hwang,
FE 0.1~0.6m, & AHL 005m~02m= F L. J, 2005). o]&]gt EAHLE o|n] AF3 niet
o] ol ztom QIFA] S HE FAE A ol <tk AN 3 A& 59 EA
A2 ZAbol| A bFH T8 A7 AHEA, £ alds] S8l ael g5 & & FEe] 2 A
A, ek el A 11K A dF 904 o= Ala¥th

oo A} ATt A £ strAge

Aol &AMz Qg 7 FHE A o= 2. QHUINI| AR BN

AR5} @7go] gle A o2 ZALEITh Anyang-si, (1) 3P4 7=k Akd 7He R e dxAl g
2004; Anyang-si, 2011). T3 502 FH sl HErde bl Ao wek
PE = BE 7IshEe] bFH 5ol g & gl B oot sk fEF & 19
obeh g AR Foll ok A HEsert g 23 dx9 shHFAS dSe doh w
HabA At i, 53] o -l Fukd 2hA dElF el A e 9 FAE S A
A3 gHRste] feiuelt SHEAIG B st = 4 AHe shFdE H 8] S48 o]

Table 1. Summary on water transmission system of wastewater reuse facility at Anyang-si.

Al A
e | (mm) 7L (m) %4 %Q(m’/day)
oberal 900 7,220.3 Q, = 15,500
600 1,730.0 Q, = 34,000
gtoj 700 4,110.0 @, = 21,000 Q, = 40,000

T & BOD COD SS T-N T-P IR i
WAuRsd 10013} 40013t 10013} 2008t 2013} 3,0007H/meo] 3}
Aersrd 50]3} 8o]at 50]3} 15013} 0.5°]3t 5007H/meo] 3
AANFTA 2.7 8.5 2.7 10.009 0.261 3397)/mlo] 5}

Table 3. Analysis method (APHA, 1998).

Items Analysis methods
Water temp Thermometer(direct)
pH 632- pH meter(direct)
BOD Winkler’s azide modification
COD KnO4 method
DO DO meter(TOA DO-149, Direct)
SS Filtration method(GFC)
T-P Absorption metric analysis (Milton Roy UV Spectronic 601)
TN Ultraviolet absorption metric analysis
(Milton Roy UV Spectronic 601)
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Figure 3. Seasonal mean water-quality of Anyang stream.
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06~09%, N2 (2.474mg/h= 09€ ~11¢] &
T-PE 0.216mg/l [H22](0.182mg/)E 03~05
4, #HA](0.249mg/)) = 062 ~09¥4]S e
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50
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A
3.05mg/l [# 2] (2.12mg/) = 069 ~09Y, ZTh
2](4.39mg/) = 12€ ~02¢], COD 5.56mg/! [
2X](4.74mg/l)= 064 ~09%, = TN=](6.24mg/l)
£ 03¥€~05%], SS& 7.17mg/l [A 2X)(5.72mg/])
© 129~02¢, HHA(9.37mghE 03¥€~05
9], DOE 9.71mg/l [Z 2:%](8.17mg/) & 062 ~
08%, HhX|(12.44mg/) = 124 ~02¥1S Ve
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7 A A9 AE AgTlele LAEI} oA

3 7)Ao Yol AeE Holw, o= #
Fo] A2 AL L A7 P EFCY
) 2 FRCERIH G S o] Fddle S
2 AR Qg fko] FRHUA FFHRZHY
SsE AdYE AT e AFdE Helx vk
3 QFoFA|(Anyang-si, 2004)l] ©]3hH ARl
G A5 skere AR #RIT A H e
2o & A AZ 0] Fo] A ke A Sof A
PN

Ach

O

oba] st A dE TotA ¥ o E &
dE 1 S e BOD FslEs A
9 AAE S8l AL e ARdAME &
4 99lth. 28]l DO ¥ pHE 2
71 W9 wEste 2o ® Yehvda gl

AAH R 7F AP WHFFFAVIEA]
skQl gro] 2 E Uehta glow, T-Pe 4
HEE ALd 2 B4 =& S Uehin
Atk o<} Zo] A sHFolM TN & T-PF
o] 25 A Uehitx e AL 4F AHA
A E 7EEE, O 9 A AE

7t $71- wEE, g gl
A T-N 3 T-P7} HA 7]l njg= o] a4
gl] Aol & Fo FHnH7t YRl AR
dok =3 54719 shdr) 9] wisghe] Fho] H]
w7 Zobzl AL 2003 AFEH Al #2335
TEEA G SFAE A H skrA s

Aol g AAFrde] JeEsrding v

5 74 $rPoRA JPUEF 2 9
o3 ARel He AAEAA e A @
% 9k

A e B247]5F2 Table 49} 7Z5°] Marson
and Kolkwitz(1982)2] stHAHIAE 54
d, TR, BT R NEe Foe
2 ek 213 #4759 Saprobien system<
o] &3slo] 2g3lsitt. w3k TN E] Fol w}
2 TGRS AN At F9 B4
< McCafferty(1981), Kawai(1985), Merrit &
Cummins(1985) 55 F1=E e, F&F A
JE 7 Y MAF dEFS Im’2 it
AEetdlnh B3 wee 2 AT AFE
ARE o] &3lo] =5 THLee, Y. K., Kim, K.
J.and Hong, C. S,2003; Lee, Y.K,2010). o]t
(2003) - FFA] (http://www.anyang.go.kr, 2012)
£ o] AT A A ZFZ thiE] A
B4} 240l thsle] Table 59+ o] ZAtEch

EEE, At &, AT FAuE BE F
5407 5 ESF 490(90.7%), H3HE 24(4.5),
2 AF 26(4.8%) 2.2 VeI Tk 3 73}
AZTE e AR FHE A Ed 53
231(42.8%), 2123 215(39.8%), 722 17(3.2%),
E-o 54 32(5.9%), A&7 34(6.3%), £
7 AEE 112.0%) = Yl sich

FATHE st Wstn Fol w

o wad F2d WS AT gons



S shrAE Aol gl mE AEE FEed 4 49
Table 4. A body of water classification based on self-purification of stream (Marson and Kolkwitz,1982).
T R 5 -FP5 5 B3R5y 5o FERHEE
s k| el v a5 TV I agany gy S T EAE
= Y
BOD 10mg/l ©]%¢ 5~10mg/! 2.5~5mg/! 2.5mg/l °]3}t
COD 10mg/l °]% 4~10mg/! 2~4mg/l 2mg/l ©]3}
DO 2mg/l 2~6mg/l 6~8mg/I 9mg/l ©]%
g | Eskra A AR dekead] WA o o0
HZS ?‘é}\é %Ag 3}1\01%]' VAT VAT
) =&
f1A% SgE | | A srEael
e e e | LA S el ol S smel w o b
f71& Zi} NEA B3RO )3t oflaato] E) s}etEo] Bk 718 &3l
T
2 zae] gabuo] |gabuo] 2ks - ]
A ﬂ ﬁim g}do] ﬁf 1_&A S}elof AUe gEE Ag
24, A g AU Falo] ohy
TA AT 100%kcells/ml ©]4F 10%F cells/l ©]%F 109 cells/l ©]3} 100 cells/! ©]3}
NH,-N 0.2mg/! - 0.1~0.2mg/! 0.1mg/l °©]3}
NOs-N 1.0mg/! 0.7~1.0mg/l - 0.7mg/l °]3}t
e 10° cells/ml ©]% 10° cells/m/ ©]3} 10° cells/m/ ©]3} 50 cells/m! ©]3}
pHe] WISlol 735k 43| 82158 271 pH 0| pHe| W53 O, Wl ¥ohg ool okt pH
MABE (9 Aoz 2 Hte 3 | gol] thgh 2-3-=o] Am, o Fsirt. Faf5e] A |9 WE, DO WEo] oF
574|718 AE HS B NHell |[HoSell HlwA oFgh |3 At7] &t Sltk. o AHEQ] HySol
7 A 7L Sl A7) o4
RS  ABAEBODO~S, aF AT | 6~108FFRYS 1 11~19, WSS 20 o

** Hilsenhoff Biotic Index(1987) : Excellent(0.0~3.50), Very Good(3.51~4.50), Good(4.51~5.50),
Fair(5.51~6.50), Fairly Poor(6.51~7.50), Poor(7.51~8.50), Very Poor(8.51~10.0)

Table 5. Anyang Stream and its tributaries.

T & G E AHe] FHEE
o) Al A L= 7k = = z=z= = yu=zz=
AN fERdsEe AR, e“ﬂ’“ﬁo], 1:‘3 SET, o, =" A R, —.j‘—m ﬂ-;%v HET,
s m oema e e | TR, FEAAE, AR, w7), Eol, WA, gof, 5o, e,
FAEF 2 FFFESFEE) - =
HER|, AX|Ho] &
T 3% 57 155 307} 47%
e ol SA0@ 24T 96 R BIR)E o|8e] £45a3 vase] g
o] 345 Hrlsle e 2 e A% Table 67} o] AFd EFe 24t AW A +
2 AMEE AN DY FAFEESS o83t Zbl AA otekd ERE M 22 B3 H
o B9 QARE Adsr] fl8)] thala 2ol 3 glen, AESH edXEE BT T
A& 9 AA| FE(Biological Index of Pollution, go g Jehdn Yot =3k 243, o)A
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