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The purpose of this work is to investigate the water quality change characteristics of treated water in water
distribution systems of Water Treatment Plants (WTPs) of Jeju City. For this, the raw water, treated water and
tap water that did not pass (named as not pass-tap water) and passed through the water storage tank (named as
pass-tap water) were sampled and analyzed monthly from September 2001 to August 2002, for four (W, S, B
and O) WTPs except for D WTP (where treated water is not supplied continuously) among WTPs of Jeju City.

The concentrations of NO;  and CI of treated water in distribution systems changed little, but changed sea-
sonally, which is considered to be based on the seasonal variation of the quality of raw water. The pH of treat-
ed water changed little in distribution systems for S WTP, but for the other WTPs, the pH of not pass-tap wa-
ter was similar to that of treated water and the pH of pass-tap water was higher than that of treated water. The
turbidity of treated water in distribution systems changed little except for W2 of W WTP and S4 and S5 of §
WTP, where it was higher than that of each treated water. The residual chlorine concentrations between treated
water and not pass-tap water changed little, but those between treated water and pass-tap water changed greatly,
based on the its long residence time in water storage tank and so its reaction with organic matter, etc or its
evaporation. The concentrations of TTHMs (total trihalomethanes) and CHCI; that induce cancers in water dis-
tribution systems of these WTPs, were much lower than their water quality criteria and those in other cities.
The concentrations of TTHMs of treated water and not pass-tap water were similar, but concentrations of
pass-tap water were 1.5 to 2.0 times higher than those of treated water and not pass-tap water, due to the re-
action of residual chlorine and organic matter, etc, with the result of long residence time in water storage tank.

Key Words : Jeju City, Water treatment plant, Water quality change of treated water, Distribution system, Total
trihalomethanes (TTHMs)
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AstA H1™ THMs#H e 2ERAEZL A7 sites
2 U EF TRHFNA A=A, AFEA, HI)HA, W1  Nohyungdong 2261-1 Water treatment plant
wold o Wo|dMEAN = s A& 7 A W2 Dopyungdong 872-1 Tap water
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A EHUe 7 AR mdEHe B Bl Hwabuk 1 dong 4494-1 Water treatment plant
oA o] F A ole] W& uAEuo 65"‘6‘, TSt B2 Ildo 1 dong 987-24 Tap water
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Table 2. The analytical results of raw water quality used in water treatment plant(WTP) of Jeju City (Unit :

mg/ 4 )
Ttem \'% S B O
- 76~83 70~74 76~179 72~74
P (7.9+0.235)" (7.3+0.193) (7.7+0.094) (7.20.067)
Do 96~113 46~64 93~10.2 80~95
(10.3+0.623) (56+0.614) (9.9+0.261) (8.4+0.454)
BOD 0.1~0.2 0.05~0.25 ND.~025 0.05~0.25
(0.1740.049) (0.18+0.101) (0.10£0.072) (0.1430.071)
ss ND?~06 ND.~23 N.D.~0.1 ND.~1.3
(0.1420.162) (0.26+0.649) (0.03+0.045) (0.17£0.410)
NH,-N ND. ND. N.D. N.D.
NOLN 30~6.1 64~9.1 1.7~38 27~46
’ (4.3+1.060) (7.6+0.840) (2.8+0.60) (35+0.573)
or 43~117 27~53 9.0~22 15~31
(75+21.950) (38+8.854) (13+4.859) (22+5.664)
B 1.08~2.92 0.76~1.27 ND.~0.15 0.15~0.32
(1.91£0.707) (0.95:0.175) (0.10+0.034) (0.24£0.057)
DS 113~250 9B_~175 41~82 60~145
(167+45.410) (137+28.478) (60£12.152) (84+24.739)
Temp. 13~18 16~19 13~16 14~16
() (16.241.528) (17.0£1.084) (14.3+0.754) (15.0+0.739)
Rainfall 34~4957 34~4957 34~495.7 34~495.7
(mm) (142£140.115) (142+140.115) (142+140.115) (142+140.115)

n

mean value =S.D.; “not detected; the other items(anionic surfactant, As, Hg, Pb, Cr*, Cd, Se, malathion, par-

athion, diazinon, fenitrothion, F, carbaryl, phenol, 1,1,1-trichloroethane, tetrachloroethylene and trichloro—
ethylene) which were not shown in the column of Table 2, were not detected.
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Table 3. The analytical results of samples at W WTP and its distribution systems

Item Wl W2 W3 W4 W5
Temp. 12.1~185 87~239 11.2~235 11.6~22.0 98~23.0
(C) (156+1.9)" (16.7¢5.3) (16.9+4.2) (16.4£4.0) (16.6+5.0)
Residual chlorine 06~10 0.1~0.7 05~038 05~08 02~05
(mg/ #) (0.8+0.1) (05+0.2) (0.6+0.1) (0.620.1) 0.4+0.1)
- 76~79 75~79 76~8.0 75~79 80~85
P (7.7£0.1) (7.7£0.1) (7.7+0.1) (7.7+0.1) (8.2+0.2)
NO;-N 27~63 29~69 29~6.0 32~6.0 30~67
(mg/ £) (46+1.3) (46+1.4) (46£1.4) (4.7+1.4) (45+1.3)
TDS 85~186 89~193 83~189 88~198 111~169
(mg/ £) (131£30) (133£27) (131£27) (133+28) (137+22)
Conductivity 124~424 126~461 125~431 125~480 139~403
(us/cm) (290+81) (288+79) (280+74) (28683) (306+75)
SO (ng/ £) 3~15(9+3) 4~17(8+4) 4~16(8+3) 4~18(9+4) 4~14(9+3)
Turbidity 0.10~0.44 0.14~0.48 0.12~0.43 0.13~0.45 0.17~059
(mg/ #) (0.200.09) (0.39+0.11) (0.28+0.13) (0.28+0.11) (0.33+0.11)
cr 21~107 23~128 23~117 23~131 34~97
(ng/ 2) (52+24) (54£28) (52+26) (54+28) (56+19)
CHCI 05~09 06~09 0.6~09 0.7~09 04~09
THMs § 0.7+0.1) (0.7+0.1) (0.840.1) (0.8+0.1) (0.7+0.1)
(ug/ 2) TTHMS? 63~15.3 6.8~20.0 79~196 68~181 102~323
S (9342.6) (11.2437) (10.8+3.2) (10.4+2.9) (18.1£6.9)
Umean value +S.D.; “total THMs(sum of CHCls, CHBrCls, CHBr:Cl and CHBrs).
Table 4. The analytical results of samples at S WTP and its distribution systems
Item S1 $2 S3 S4 S5
Temp. 138~177 10.7~183 14.1~179 124~208 88~239
() (16.0:1.3)Y (156£2.2) (159+1.4) (16.7£2.9) (16.6%5.1)
Residual chlorine 07~10 06~09 0.6~0.9 03~038 0.1~03
(mg/ 4) (0.8+0.1) 0.70.1) 0.7£0.1) (05+0.2) 0.20.1)
- 72~74 72~74 79~74 72~74 72~76
P (72+0.1) (73+0.1) (7.3+0.1) (7.3:0.1) (7.4+0.1)
NO3-N 66~86 65~83 62~92 65~9.1 65~9.1
(ng/ 2) (7.20.7) (7.10.6) (7.1£1.0) (7.2¢0.8) (7.1:0.8)
TDS 120~146 120~ 144 118~146 119~146 119~ 144
(mg/ #) (136£11) (134+10) (134%10) (135£10) (135+10)
Conductivity 270 ~347 270~346 280~346 9280~ 348 280~ 345
(ps/cm) (311+29) (309+28) (309+28) (311429) (310+27)
-
(ig% ) 6~15(11+3) 6~14(11+3) 5~14(11+3) 6~15(11+3) 6~14(11£3)
Turbidity 0.17~0.32 0.15~0.45 0.19~0.35 0.29~0.46 0.30~0.96
(mg/ #) (0.2420.05) (0.26+0.09) (0.26+0.06) (0.3840.05) (0.48+0.17)
cr 27~49 27~49 26~50 27~50 25~49
(ng/ 2) (38+8) (38:8) (38+8) (39+8) (36+7)
CHCl: 03~07 02~0.7 0.2~0.7 03~0.7 02~08
THMs (0.520.2) (05+0.2) (0.5+0.2) (0.50.2) (05+0.2)
(ug/ £) TTHMS? 56~158 55~154 5.7~139 58~155 7.3~190
S (10.0+3.5) (10.0+3.3) (10.6+3.1) (10.7+2.9) (14.6+4.1)

Ymean value +S.D.; Ztotal THMs(sum of CHCls, CHBrCl;, CHBr:Cl and CHBr3).
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Table 5. The analytical results of samples at B WTP and its distribution systems

Item Bl B2 B3 B4 B5
Temp. 114~175 11.8~247 11.8~227 126~178 125~230
(C) (145+2.2)Y (16.4%4.5) (15.3+3.3) (14.8+1.7) (16.7+36)
Residual chlorine 0.6~1.0 05~09 05~09 06~08 0.4~0.7
(mg/ ¢) (0.9:0.1) (0.840.1) 0.7+0.1) (0.8+0.1) (0.6+0.1)
oH 76~179 76~78 76~178 76~79 78~82
(7.7+0.1) (7.7:0.1) (7.7+0.1) (7.7+0.1) (80£0.1)
NOs-N 20~35 20~35 20~35 2.0~35 21~35
(mg/ 2) (2.5+0.5) (2.7:05) (2.7£05) (2.740.5) (2.740.5)
TDS 55~79 54~79 56~179 56~177 56~81
(ng/ 2) (67+9) (67+8) (67+87) (68+8) (72+9)
Conductivity 125~170 124~171 124~171 127~169 139~201
(us/cm) (149+17) (152+16) (152+16) (153+15) (165£20)
-
(i‘g?“[) 2~6(4£1) 2~6(421) 2~6(4t1) 2~6(4£1) 2~6(4£1)
Turbidity 0.10~0.22 0.10~0.21 0.11~0.19 0.11~0.19 0.14~021
(mg/ 2) (0.15+0.03) (0.15+0.04) (0.15+0.03) (0.16+0.03) (0.17+0.03) .
cr 10~24 10~26 10~26 10~26 11~26
(mg/ £) (15+5) (16£5) (17+5) (1745) (19+5)
CHCL 0.1~05 0.1~05 0.0~05 0.0~05 0.1~05
THM; (0.3+0.2) (0.3+0.2) (0.3+0.2) (0.3+0.2) (0.4+0.2)
(ug/ ¢) 2 2.7~46 29~48 29~48 28~48 3.7~6.0
: TTHMs (35:05) (37+0.4) (36+0.5) (36:05) (5.2:0.7)
Ymean value +S.D,; “total THMs(sum of CHCls, CHBrCly, CHBr:Cl and CHBr3).
Table 6. The analytical results of samples at O WTP and its distribution systems
Item [ 02 03 04 05
Temp. 147~159 124~204 136~20.2 136~189 128~236
(C) (15.3+0.4)" (16.242.9) (158£1.9) (16.0+1.9) (17.7+4.2)
Residual chlorine 06~08 0.4~07 05~0.7 05~0.7 03~05
(mg/ 2) (0.8+0.1) (0.6+0.1) (0.640.1) (0.6+0.1) (0.4+0.1)
72~74 71~74 72~74 71~73 73~80
pH (7.3+0.1) (7.3:0.1) (7.340.1) (7.3+0.1) (7.80.2)
NOs-N 2.7~45 2.7~43 2.7~44 2.7~43 27~43
(mg/ 2) (3.310.6) (34:0.6) (3.3+0.6) (3.4+0.6) (33+0.6)
TDS 70~91 70~90 70~91 70~91 70~90
(mg/ £) (78+8) (78+8) (788) (77+8) (79+7)
Conductivity 142~201 142~20 142~1983 142~198 142~195
(us/cm) (176+16) (176+16) (176+16) (175+15) (177+16)
(SO‘*Z 4~8(6£1) 4~8(6:1) 4~T7(61) 4~8(6+1) 3~8(6+1)
mg/ 4)
Turbidity 0.18~0.32 0.21~0.30 0.22~0.40 0.22~035 0.26~0.45
(mg/ #) (0.24+0.05) (0.28+0.04) (0.29+0.05) (0.28+0.04) (0.32+0.06)
cr 14~29 15~27 15~27 15~27 15~27
(mg/ #) (19+5) (19+4) (19+4) (19+4) (19+4)
CHCL 0.0~05 0.1~06 00~04 0.0~05 0.0~06
THMs (0.3+0.1) 0.3£0.2) (0.3:0.2) (0.3+0.2) (0.4+0.2)
(ug/ ) TTHMS 27~43 32~51 2.6~49 3.0~47 41~85
(3.2+05) (4.1:06) (37+0.6) (3.8+0.5) (65+15)

Ymean value +S.D.; ®total THMs(sum of CHCls, CHBrCly, CHBrCl and CHBr3).
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Table 7. Comparison of mean TTHMs and CHCls concentrations of WTP treated water and tap water that did
not pass or passed through water storage tank at Jeju and other cities (unit: ug/#)

City Item WTP treated water Tap water” Tap water” Reference
2.7~158 29~189 37~239
A TTHMs (65£38) (85+4.1) (11.17.7) .
Jeju This study
CHCE 00~09 0.0~09 00~09
(05+0.2) (05+0.3) (05+0.1)
1.0~43.0 0.0~96 0.0~59
TTHMs (20.0+85) (22.0£2.8) (17522.1)
Seoul 05~329 0.0~719 0.0~49.1 »
Ko . RY 2o . L .
CHCI, (15.8+4.7) (17.9%0.1) (15.42.6)
9.0~54.0 1.0~69.0 6.0~66
TTHMs (235+6.4) (275¢78) (30.0+85)
Busan 1.9~263 0.0~506 2.1~42.4 ®
CHC, (11.7£39) (144+52) (15748.1)
150~38.0 40~59.0 12~48
TTHMs (275£49) (31.0£0.0) (31.5+35)
Daegu 25
CHOL 96~209 2.4~36.7 73~246
(15.4+1.7) (15.1£2.5) (16520.2)

1) and 2) indicate the tap water that did not pass and passed through water storage tank, respectively.
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