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A Study on the Water Quality of
Swimming Pools in Seoul

Drinking & Groundwater Team, *Research & Planning Team
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Myung-jin Jun, Min-hwan Lee, Jung-hun kim* and Jung-sik Shin

Abstract

This study was carried out to investigate the disinfection methods, raw water, water
purification facilities, swimming pools location, management and water quality at 201
swimming pools in Seoul. Chlorine and multi-filter were used the most as a disinfectant
and a water purification facility at indoor and outdoor swimming pools water. Tap
water was the most in use as raw water of swimming pools. According to swimming
pools water standard, the number of excess standard was 24 cases (21 of indoor, 3 of
outdoor). The number of swimming pool water in excess standard of free residual
chlorine were 21 cases, 2 cases of KMnOs; consumption and | case of E. coli,
respectively. In the case of indoor swimming pools water by disinfection methods, the
concentration level of free residual chlorine was the highest in chlorine system, saline
system was the highest in the concentration of KMnO, consumption. There was no
difference both pH and turbidity by disinfection methods. From the forms of
management in swimming pools, public management was more than private management
in turbidity(p=0.0252). but there was no difference in free residual chlorine, pH and

KMnO. consumption by the forms of management.

Key words : pH, free residual chlorine, KMnO, consumption, turbidity, E. coli, disinfection
methods
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7.9810.13. KMnOs AB|%E 7.6+3.0 ppm i

stk

Table 1. The number of swimming pools by
area and disinfection methods

Chlorine Qzone :TL]:I:
o Out o ol
Indoor g Indoor  Indoor
Tm,‘n; 7 0 19 - B 31
(Grangdong 3 ] | 1 5
(Gangbuk 1 3 3 0 7
(anseo B 0 (I { 3
Gwanak 2 0 2 2 6
Gwangjin 2 3 3 0 &
Guro 0 0 4 0 4
Geumcheon 2 0 1 0 3
Nowon 1 2 4 1 9
Dobong ! 0 1 ] 3
Dongdaemun 4 0 2 0 3
Dongjak 4 0 3 0 T
Mapo 1 0 2 () 3
Seodaemun 4 0 2 2 8
Seocho 4 1 7 3 15
Seongdong 8 0 1 1 7
Seongbuk 3 0 0 2 5
Songpa 2 0 11 1 14
Yangcheon 7 0 3 1 11
Yeongdeungpo ] 1 4 0 6
Yongsan o 2 0 9
Eunpyeong I 0 4 2 7
Jongno 4 1 1 3 g
Jung 4 3 4 0 11
Jungnang 0 1 1 0 2

Total 73 17 86 25 201

No answer
24%

Tap+Ground 7
water 2

7%

Ground water Tap water
2% 67%

Fig. 1. Raw water distribution of swimming
pools.
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Fig. 2. Water purification facility distribution
of swimming pools.
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4, $YE 0| BNE &AF Table 2. Number of excess of the swimming
pool water standard

& % D
AW 2104, A5y Free residual  KMnO: —p )y
3l

5 LT Chlorine  consumption
327 2 By FAV Y FEEE A —
O

(Gangnam 2 0 0
2 vlelylc
2 R Gangdong 3 0 0
S i HE k7 ; a
Folah &0 BAE Yo {29} o] f Gangbuk 0 0 0
A5d4 21702, FYHRELNG 2L F (anseo 0 0 0
gl z2hEel A 9 it 1AM FEldRE s Gwanak 1 0 0
7b 87 5% RS A Eglon] WAgE & Gwangiin 2 0 0
9% F FUVRAL AEARL e 2o 10 0O X ; /
fHA},: }_r‘;‘F:L }101 llf]vt;.’ L}EJ—‘;J{L‘] :_eumc con ; l'J
o Nowon 3 | 0
Dobong 0 0 0
5. +0i& 840 AR 2 4 B4 Dongdacmun 0 0 0
. sr T ‘ ] {
Zodd mol xEubde] uhit 43¢ B4 ¥ i W 4 '
33 7} Mapo 0 0 0
Seodaemun 0 0 0
PARRI Eaten] o} 2. Syl H = A z2] 0 Ay
A 07%"] ~EHe] wE 3 ] B Sesiiia 1 i 0
o, FelREL(a % dadSe 072¢ Seongdong 1 0 0
0.39 mg/LE AoldLAHERS HE £F5A2 Seongbuk 1 0 0
AFEEHE 940,49 £ 0.21)3) saline system Songpa 0 0 0
(0.49+0.20) B} =4tHp<0.0001). pH( L# Yangcheon 3 0 0
4)v HAha=(7.6£0.4), Réi (7.5t0.4), 1 Yeongdeungpo 2 0 1
Y3l saline system(7.7+0.2)= 2pe]7} e} Yongsan ! 0 0
A tHp=0.0944), FHhavzi e (g SN : D ;
_ , - Jong ( 0 0
5)8 zaline system 7.7%3.2nmng/LE, §hit=E Jongno i )
(3.9:2 403 0&4%(3.4+26)10 =Yrhp Jung . 0 @
Jungnang 1 0 0
<(.0001) )
Total 24 2 1

Table 3. Contaminant values (meantS.D) by disinfection methods

Chlorine Ozone Saline system
Indoor Outdoor Indoor Outdoor
i il Sl 0.72+0.39 0.66+0.27 0.49£0.21 0.49+0.20
fee A e (0.06~2.02) (0.07~1.19) (0.10~1.48) (0.08~0.89)
7 7.6:0.4 7.640.3 7.50.4 7.720.2
; (6.2~8.5) (6.6~8.0) (6.3~8.3) (7,3~8.2)
KMnO: consumptio 3,9:2.4 4,125 3412 6 7.73.2
b cnERmpRn (0.5~10.2) (1.4~11.0) (0.3~16.0) (1.7~14.5)
. 0.200.3 0.38£0.41 0.17£0.2 0.1420.11
RS (0.01~2.20) (0.01~1.24) (0.02~1.05) (0.02~0.45)
_'F g
B.colf i 0 0 0

(0~35)
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2.0

Chlorine Ozone Saline system

Fig. 3. Box plot of free chlorine residuals by

disinfection methods at indoor swimm-
ing pools.

9.0
8.5
3 °
| °
8.0 T T
T 7.5 [
-
7.0 l
° L]
6.0 : r :
Chlorine Ozone Saline system

Fig. 4. Box plot of pH by disinfection methods

at indoor swimming pools.
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KMnO, consumption{mg/L)
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Chiorine Ozone Saline system
Fig. 5. Box plot of KMnO; consumption by
disinfection methods at indoor swimming
pools.
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Fig. 6. Box plot of Turbidity by disinfection
methods at indoor swimming pools.
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Tabel 4. Contaminant values(mean=S.D) by management

Standard Public goods Private go‘ods 5
(n=55) (n=146)
Free residual Chlorine 0.4~1.0 ([?!Tiolzzl(;;) (é)gg)i%zzz) 0.3573
pl! 5.8~8.6 (6”;&08%1] (6?;08; 0.1531
KMnO; consumption 12 (041%]2077) (022‘1?50} 0.3426
Turbidity 2.8 (096211-;&%?210) {0’_01( (1;“ 0.0252°
)*p‘ (l,()y__ . N o o
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zzoizbo] Qojulble] g)dle] FARsle] theat 2 ol bbbt EAEE2 saline svstem
L ARE 4 7.743.2mg/LE 7V ESith pHY &®EE £
LA - d5edge] 2% F das® 48 SHlel mht Xolzh etz St
% N wekou] e¥a% 428% nelw 6 §¥el FEdRAL pH. R A
saline system 12.4% 401t} AT Ay Fo 59 e o2 £ Aol }
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i ATt
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- 445 -



5. AagE A drE2e o Alg A e o)E) Foj=1 1996,

2 1
A9l 1997 8, W\\'w.seokumaqua.Com
CHEE D ATT da 25HHEY] A4l 9 3R HEeS £ AW, 1999,
o BAEA fg A7 dAAdigtm wabs 10, 20039% FARE A vy 253
=i, 1999 233, 2003,
94 EAEA A Erj@ e e Al 11, 7938494 wsad. shad 379214 3],
B S AZ B4 gk A ol Edistn AL 12, §7F ¢ wiE gy 1999.

- 444 -





