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Summary

In order to investigate the water quality change characteristics of treated water
in water distribution systems of four (W, S, B and O) water treatment plants
(WTPs) of Jeju city, 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. Moreover, the correlations between the quality of raw water
and trihalomethane formation potential (THMFP) at WTPs and between the
concentrations of trihalomethanes (THMs) and general items of treated water, not
pass—tap water and pass-tap water in water distribution systems, were also
examined through the multilinear regression analysis. The results obtained were

summarized as follows:



1. For water distribution systems of W, S, B and O WTPs, the concentration
ranges (meantS.D.) of THMs were 6.3~15.3 ug/ ¢ (9.3t2.6 pg/ ¢ ), 56~15.8 ug/
2(10.0£35 pg/¢), 27~46 ug/ ¢ (35+056 ug/¢) and 2.7~4.3 pg/ 2 (3.2+05 ug/
2 ), respectively, and mean concentrations of CHCls were 0.7 ug/ ¢, 05 pug/ 2,
03 pg/#¢ and 0.3 pg/ ¥, respectively, indicating that the concentrations of
THMs and CHCI3 were much lower than their water quality criteria. THMs
concentrations of pass-tap water were 1.5 to 2.0 higher than those of treated
water and not pass—tap water, although THMSs concentrations of the latter
were similar.

2. The change of residual chlorine concentrations between treated water and not
pass—tap water was little because of short residence of the former in pipelines,
but that between treated water and pass—tap water was great because of long
residence of the former in water storage tank.

3. The concentrations of NOs and Cl of treated water in distribution systems did
not change. Their seasonal variations were ascribed to the quality of raw
water.

4. Although pH of treated water in distribution system did not change for S
WTP, for the other WTPs, pH of treated water and not pass—tap water did
not change, but pH of pass—tap water was higher than that of treated water.
This is considered to be caused by the fact that the water storage tank is
made of FRP for S WTP, but for the other WTPs it is made of reinforced
concrete and so the calcium oxide which increases water pH was released
from it.

5. The turbidity of treated water in distribution systems did not change for B and
O WTPs, but the turbidity at W2 of W WTP and S4 and S5 of S WTP was
higher than that of each treated water, which is considered to be caused by
the fact that the pipelines or water storage tank was very old.

6. It was found that through the multilinear regression analysis, the factors of
water quality affecting THMs concentrations were pH, BOD, Br, water temp.,
DO and Cl for raw water, and water temp., pH, residual chlorine, electrical
conductivity (EC) for distribution systems of treated water. Among them, the
main factors were pH, Br, BOD for raw water, and water temp., pH and CI
for distribution systems of treated water, although they can change depending

on the quality of raw water and the conditions of WTP.
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Table 1. Sampling sites at each water treatment plant(WTP)

Sampling
WTP _ Address Remark

sites
W1 Nohyungdong 2261-1 Water treatment plant
W2 Dopyungdong 872-1 Tap water

\Y W3 Dodu 1 dong 2560 Tap water
W4 Tho 2 dong 116-2 Tap water
W5 Tho 2 dong 116-2 W4 site water tank
S1 Gunipdong 441 Water treatment plant
S2 Gunipdong 1184-1 Tap water

S S3 Gunipdong 1057-10 Tap water
S4 Samdo 2 dong 10-2 Tap water
S5 Samdo 2 dong 10-2 S4 site water tank
B1 Hwabuk 1 dong 4494-1 Water treatment plant
B2 Ildo 1 dong 987-24 Tap water

B B3 Samdo 1 dong 811-4 Tap water
B4 Ido 1 dong 1694-1 Tap water
B5 Ido 1 dong 1694-1 B4 site water tank
01 Ora 2 dong 2033-1 Water treatment plant
02 Yundong 295-9 Tap water

O 03 Yundong 290-95 Tap water
04 Yundong 290-84 Tap water
05 Yundong 290-84 O4 site water tank
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Tl F2FEL GC/MSD-Purge Trap¥ ¥ & Abgste] #48t3aL, AsFAdA
(AQUATek50, Tekmar Co.)E 23l Purge Trap(Tekmar 2000, Tekmar Co.)%X]
¢} Gas Chromatograph(STAR 3400CX, Varian Co.)-Mass Spectrometer(SATUR N
3, Varian Co.)& ©ol&3to] #Astom EAx712 Table 2 ¢ 2t}

THMs?# VOCsiA & 418 A

-

B4 40 mL vialg purge & trap AE FY FXH
of A7 vialEel AEE 5 mL sample loopel 91 purge & trap sparge
vesselZ ©]FAIZIth o5 ¥ AlE+ 30 mL/mine fFHFLRE 11% ¢ AFIA=
purgeste] g F71EA S trapol FAANY FF FE F traps 190C7HA =

HAA  GCE As FY3HA column
o] E4& o]§ ¥ mass spectrometeroll A HA - AHFEAS s

MR AAbE Hess g el ofste] dubArta Fodt HakE AAls)

deAIE FEA fF71E Aol trapol A 2

gor & FUHE F£&=A7|(Thermocouple Thermometer, GLAS-COL Co.,
Model 104APR 1000, USA), ¥ %+ Nephelometric Turbidity Units &%= A (2100AN
Turbidimeter, HACH Co., USA), F4&c°]l2s%+ pH Meter(520A pH Meter,

ORION Co., USA), AZ7|AE%E" Conductivity Meter(4020 Conductivity Meter,
JENWAY Co.), IFdarsEs FUH-E=47](Chlorine Meter, HACH Co., USA)=
rolebm, AANALFE, HBolebE U FULEE EAL oledmiE

1219 (Dionex 500)& o]-&3fo] 43t o EXZAL Table 33 -t}
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Table 2. The operating condition of purge & trap apparatus,

auto sampler, gas chromatograph and mass spectrometer

Purge & Trap apparatus

Purge time 11 min

Purge flow 30 mL/min

Sample mount 30T at low

Transfer line temperature 110 C

Sparge vessel 5 mL

Trap Vocarb 4000(24918, Supelco co.)
Desorb 2 min at 250 C, Bake 15 min
at 260 C

Autosampler for purge & trap apparatus

Sample loop 5 mL

Sample vial 40 mL

Gas chromatograph

Column 60 meter Rtx-502.2
0.32 mm 1D, 1.8 um film thickness

Flow rate 0.8 mL/min

Split ratio 80 : 1

Split rate 65 mL/min

Transfer line temperature 220 C

Injector temperature 125 C

Column program 35 C, hold 2 min, 4 C/min to 50 C

7 C/min to 200 C, hold 0.83 min

Mass spectrometer

Manifold temperature 125 C

Scan rate 0.7 s/scan
Filament delay 4.0 min
Background mass 45 u

Mass range 47 u to 260u

_13_



Table 3. The operating condition of ion chromatograph

System Parts

Column flow ANION AS12A(4 mm) 1.5 mL/min
Sample loop 100 ub

Detector Conductivity

Range 1.0 pus

Suppressor ASRS-1 (4 mm)

Suppressor voltage 50 mA

Pump IP20 Isocratic pump

_14_
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Table 4. The analytical results of raw water quality used in water treatment

plant(WTP) of Jeju City

(Unit : mg/¢)

Item W S B 0]
- 76~8.3 7.0~74 76~79 7.2~74
P (79+0235)  (7.3+0.193)  (77+0.094)  (7.2+0.067)
DO 96~11.3 46~6.4 9.3~10.2 80~95
(10.3+0.623) (5.6+0.614) (9.9+0.261) (8.4+0.454)
BOD 0.1~0.2 0.05~0.25 0.0~0.25 0.05~0.25
(0.17+0.049) (0.18+0.101) (0.10+0.072) (0.14+0.071)
ss 0.0~06 0.0~2.3 0.0~0.1 00~1.3
(0.14+0.162) (0.26£0.649) (0.03£0.045) (0.17+£0.410)
NHs-N 0 0 0 0
3.0~6.1 6.4~9.1 1.7~3.8 2.7~46
NOs-N
(4.3£1.060) (7.6+0.840) (2.8+0.60) (3.5+0.573)
) 43~117 27~53 9.0~22 15~31
Chloride
(75+21.950) (38+8.854) (13+4.859) (22+5.664)
) 1.08~2.92 0.76~1.27 0.0~0.15 0.15~0.32
Bromide
(1.91+0.707) (0.95+£0.175) (0.10+0.034) (0.24+0.057)
DS 113~250 98~175 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
() (16.2+1.528) (17.0+£1.084) (14.3+£0.754) (15.0+0.739)
Rainfall 34~495.7 34~495.7 34~495.7 34~495.7
(mm) (142+140.115)  (142+140.115)  (142+140.115)  (142+140.115)
( ). Mean value *S.D., * anionic surfactant, As, Hg, Pb, cr”, Cd, Se,
malathion, parathion, diazinon, fenitrothion, F, carbaryl, phenol,

1,1,1-trichloroethane, tetrachloroethylene and trichloroethylene: not detected
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Table 5. The analytical results of samples at water treatment plant(W1) and its

distribution system(W2-W5)

Item W1 W2 W3 W4 W5
Temp. 12.1~185 8.7~23.9 11.2~235 11.6~22.0 9.8~23.0
() (15.6+1.9) (16.7+5.3) (16.9+4.2) (16.4+4.0) (16.6+5.0)
Residual chlorine| 0.6~1.0 0.1~0.7 05~0.8 05~0.8 0.2~05
(mg/ 2 ) (0.8+0.1) (0.5+0.2) (0.6+0.1) (0.6+0.1) (0.4+0.1)
oI 76~79 75~79 76~8.0 75~79 8.0~85
(7.7£0.1) (7.7£0.1) (7.7£0.1) (7.7£0.1) (8.210.2)
NOs-N 2.7~6.3 29~6.9 29~6.0 3.2~6.0 3.0~6.7
(mg/ ) (4.6+1.3) (4.6+1.4) (4.6+1.4) (4.7+1.4) (4.5%1.3)
TDS 85~186 89~193 88~189 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) (286+83) (306+75)
SOs” 3~15 4~17 4~16 4~18 4~14
(mg/ 2) (9£3) (8+4) (8+3) (9+4) (9+3)
Turbidity 0.10~044 0.14~048 0.12~043 0.13~045 0.17~0.59
(mg/ ) (0.20£0.09)  (0.39+0.11)  (0.28+0.13)  (0.28+0.11)  (0.33+0.11)
Cl 21~107 23~128 23~117 23~131 34~97
(mg/ ) (52+24) (54+28) (52+26) (54+28) (56£19)
CHCl 05~09 06~09 06~09 0.7~09 04~09
(0.7£0.1) (0.7£0.1) (0.840.1) (0.840.1) (0.7£0.1)
CHBrCl, 09~21 09~28 1.1~27 09~26 1.0~29
(1.4+0.4) (1.6+0.5) (1.6+0.5) (1.5+0.5) (1.9+0.6)
THMs | CHBr.Cl 2.3~4.6 24~58 2.8~5.8 24~53 3.5~10.0
(ug/ ¢) (3.1+0.7) (3.6+1.1) (3.5+0.9) (3.3+0.8) (56.5+2.3)
CHBrs 24~7.7 2.8~10.6 3.2~10.2 28~94 47~21.0
(4.1+1.7) (5.2+2.5) (4.9+2.1) (4.8+1.9) (10.0£4.7)
Total 6.3~15.3 6.8~20.0 79~19.6 6.8~18.1 10.2~32.3
(TTHMs)| (9.3+2.6) (11.2+#3.7)  (10.8+3.2)  (104+29)  (18.1£6.9)

_20_



Table 6. The analytical results of samples at water treatment plant(S1) and its

distribution system(S2-S5)

Item S1 S2 S3 S4 SH
Temp. 13.8~177 10.7~183 141~179 124~20.8 8.8~23.9
(C) (16.0£1.3)  (15.6+2.2)  (159+14) (16.7+29) (16.6+5.1)
Residual chlorine| 0.7~1.0 06~09 06~09 0.3~0.8 0.1~0.3
(mg/ 2) (0.80.1) (0.7£0.1) (0.7£0.1) (0.5%0.2) (0.2£0.1)
7.2~74 7.2~74 7.2~74 7.2~74 72~76
i (72+01)  (73:0.1)  (73:0.1)  (730.)  (7.4%0.)
NO3-N 6.6~8.6 6.5~8.3 6.2~9.2 6.5~9.1 6.5~9.1
(mg/ ) (7.2£0.7) (7.1£0.6) (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~ 346 280~348 280~345
(us/cm) (311+29) (309+28) (309+28) (311+29) (310+27)
SO~ 6 ~@lb 6~14 br—14 6~15 6~14
(mg/ 2 ) (1#3) (11£3) (11£3) (11£3) (11£3)
Turbidity 017~0.32 015~045 0.19~035 0.29~046 0.30~0.96
(mg/ 2 ) (0.24£0.05)  (0.26£0.09)  (0.26+0.06) (0.38+0.05)  (0.48+0.17)
Cl 27~49 27~49 26~50 27~50 25~49
(mg/ 2) (38+8) (38+8) (38+8) (39+8) (36+7)
0.3~0.7 0.2~0.7 0.2~0.7 0.3~0.7 0.2~0.8
CHC, (0.5+0.2) (0.5+0.2) (0.5+0.2) (0.5+0.2) (0.5+0.2)
09~23 09~1.3 0.9~20 09~21 1.1~28
CHBrCl;
(1.3£0.4) (1.2£0.3) (1.2£0.3) (1.31£0.3) (1.6£0.5)
THMs 21~59 21~6.2 2.2~59 2.2~56 29~6.9
CHBrCl
(ug/ 2) (4.0+1.3) (3.8+1.2) (4.0£1.2) (4.1+1.1) (5.4%1.3)
2.3~8.9 2.3~8.6 2.3~6.3 24~85 2.9~10.2
CHBr3
(6.1+£2.2) (4.6+1.9) (4.9+1.9) (4.8+1.8) (7.1£2.6)
Total 56~15.8 55~154 5.7~13.9 58~155 7.3~19.0
(TTHMs)| (10.0£3.5) (10.0£3.3) (10.6£3.1) (10.7£2.9) (14.6%4.1)
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Table 7. The analytical results of samples at water treatment plant(Bl) and its

distribution system(B2-B5)

Item B1 B2 B3 B4 B5
Temp. 114~175 11.8~247 118~227 126~178 125~23.0
() (145+2.2)  (16.4+45)  (153+3.3) (14.8+1.7) (16.7+3.6)
Residual chlorine| 0.6~1.0 05~09 05~09 06~0.8 04~0.7
(mg/ 2 ) (0.9£0.1) (0.8£0.1) (0.7£0.1) (0.8£0.1) (0.6£0.1)
oI 76~79 76~178 76~178 76~79 7.8~8.2
(7.7£0.1) (7.7£0.1) (7.7£0.1) (7.7£0.1) (8.0£0.1)
NO3-N 20~35 20~35 20~35 20~35 21~35
(mg/ 2 ) (2.5%0.5) (2.7£0.5) (2.7£0.5) (2.7£0.5) (2.7£0.5)
TDS 55~79 54~79 56~79 56~77 56~81
(mg/ 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)
S04~ 2~6 2~6 2~6 2~6 2~6
(mg/ 2 ) (4%1) (4%1) (4%1) (4%1) (4+1)
Turbidity 0.10~0.22 010~0.21 0.11~0.19 011~0.19 0.14~0.21
(mg/ ) (0.15£0.03)  (0.15£0.04)  (0.15+0.03)  (0.16+0.03)  (0.17+0.03)
Cl 10~24 10~26 10~26 10~26 11~26
(mg/ ) (15£5) (16£5) (17£5) (17+5) (19+5)
CHCL 0.1~05 0.1~05 0.0~05 0.0~05 0.1~05
(0.3+0.2) (0.3+0.2) (0.3+0.2) (0.3+0.2) (0.4%0.2)
0.4~0.8 0.4~0.8 0.4~0.8 0.4~0.8 05~1.2
CHBrCl
(0.5£0.1) (0.5+0.1) (0.5+0.1) (0.5+0.1) (0.7+0.2)
THMs 08~15 09~16 08~16 08~16 1.2~21
CHBrCl
(ug/2) (1.2£0.2) (1.2£0.2) (1.2£0.2) (1.2£0.2) (1.840.2)
CHBrs 14~18 1.5~19 1.5~19 1.5~19 1.8~2.7
(1.5+0.1) (1.6%0.1) (1.6%0.1) (1.6%0.1) (2.4+0.3)
Total 2.7~46 29~48 29~48 2.8~48 3.7~6.0
(TTHMs)| (3.5%0.5) (3.7+0.4) (3.6+0.5) (3.6+0.5) (5.2+0.7)
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Table 8. The analytical results of samples at water treatment plant(Ol) and its

distribution system(02-05)

Item 01 02 03 04 05
Temp. 147~159 124~204 136~20.2 136~189 12.8~236
() (15.3+04)  (16.2+29)  (158+19) (16.0+1.9) (17.7+4.2)
Residual chlorine| 0.6~0.8 04~0.7 05~0.7 05~0.7 0.3~05
(mg/ 2 ) (0.8£0.1) (0.6£0.1) (0.6£0.1) (0.6£0.1) (0.4£0.1)
oH 7.2~74 71~74 7.2~74 71~73 7.3~8.0
(7.310.1) (7.310.1) (7.310.1) (7.310.1) (7.840.2)
NO3-N 21~45 217~4.3 217~44 217~4.3 2171~4.3
(mg/ 2 ) (3.3+0.6) (3.4%0.6) (3.3+0.6) (3.4%0.6) (3.3+0.6)
TDS 70~91 70~90 70~91 70~91 70~90
(mg/ 2 ) (78+8) (78+8) (78+8) (77£8) (79£7)
Conductivity 142~201 142~20 142~198 142~198 142~195
(us/cm) (176+16) (176+16) (176+16) (175+15) (177+16)
SOs~ 4~8 4~8 4~17 4~8 3~8
(mg/ 2 ) (6£1) (6+1) (6+1) (6+1) (6+1)
Turbidity 0.18~0.32 021~0.30 0.22~040 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)
Cl 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 0.0~04 0.0~05 0.0~06
(0.310.1) (0.31£0.2) (0.31£0.2) (0.31£0.2) (0.410.2)
CHBrCl, 0.3~0.8 04~09 0.3~09 04~09 05~15
(0.410.2) (0.6£0.1) (0.5£0.2) (0.5£0.1) (1.0£0.3)
THMs 08~15 09~21 09~18 1.0~2.0 15~31
CHBrCl
(ng/ ) (1.0£0.2) (1.5£0.3) (1.4+0.3) (1.4+0.3) (2.5£0.6)
CHBrs 1.2~18 1.3~2.0 1.2~19 1.2~19 1.7~39
(1.5+0.2) (1.7+0.2) (1.5%0.2) (1.6%0.2) (2.6+0.7)
Total 2171~4.3 3.2~51 26~49 3.0~4.7 41~85
(TTHMs)| (3.2£0.5) (4.1+0.6) (3.7+0.6) (3.8+0.5) (6.5%1.5)
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Fig. 5. Monthly varation of TTHMs concentration at W water treatment
plant(W1) and its distribution systems(W2-W5).
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Fig 6. Monthly variation of TTHMs concentration at S water treatment plant(S1)

and its distribution systems(S2-S5).
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Fig. 7. Monthly variation of TTHMs concentration at B water treatment plant(B1)
and its distribution systems(B2-B5).
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Fig. 8. Monthly variation of TTHMs concentration at O water treatme plant(O1)

and its distribution systems(02-05).
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Fig. 9. Comparison of TTHMs concentration between treated water and tap water

that passed water tank at each water treatment plant.
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Fig. 10. Monthly variation of mean TTHMSs concentration at each water treatment

plant.
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Table 9. Comparison of average TTHMs concentration of WTP treated water and

tap water that did not pass or passed through water storage tank at

Jeju city and other cities(3-7 %, 2002) (unit: ug/ 2 )
Item WTP treated water Tap water” Tap water”
1.0~43.0 0.0~96 0.0~59
Seoul
(20.0+8.5) (22.0£2.8) (175+2.1)
9.0~54.0 1.0~69.0 6.0~66
Busan
(23.516.4) (275+7.8) (30.0+85)
15.0~38.0 4.0~59.0 12~48
Daegu
(275%4.9) (31.0£0.0) (31.5£3.5)
] 2.7~15.8 29~189 3.7~23.9
Jeju
(6.5+3.8) (85%4.1) (11.1+7.7)

1) and 2) indicate the tap water that did not pass and passed through water

TTHMs(CO 2 )

Fig

35

30 |

25 r

20

15

10

.11

storage tank, respectively.

|

Tap water(2)

Tap water(1)

WTP treated water
Daegu

Jeju

Comparison of average TTHMs concentration of WTP treated water
and tap water that did not pass or passed through water storage tank
at Jeju city and other cities. 1) and 2) indicate the tap water that did not

pass and passed through water storage tank, respectively.
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Table 10. Comparison of average CHCls concentration of WTP treated water and

tap water that did not pass or passed through water storage tank at

Jeju city and other cities(37 -, 2002) (unit: wg/ 2 )
Item WTP treated water Tap water” Tap water”
0.5~329 0.0~719 0.0~49.1
Seoul
(15.8+4.7) (17.9+0.1) (15.4£2.6)
1.9~26.3 0.0~50.6 21~424
Busan
(11.7+£3.9) (14.4+5.2) (15.7£8.1)
9.6~20.9 2.4~36.7 7.3~24.6
Daegu
(15.4+1.7) (15.1+£2.5) (16.5+0.2)
0.0~09 0.0~09 0.0~09
Jeju
(0.5£0.2) (0.5£0.3) (0.5%0.1)

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

- 12-' %
% 10 | %
3 | i
| :
| g
| / - Tap water(2)
: £y Tap water(1)

/

WTP treated water
Daegu
Jeju
Fig. 12. Comparison of average TTHMSs concentration of WTP treated water
and tap water that did not pass or passed through water storage tank at
Jeju city and other cities. 1) and 2) indicate the tap water that did not

pass and passed through water storage tank, respectively.
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Fig. 13. Monthly variation of RCL concentration at W water treatment plant(W1)

and its distribution systems(W2-W5).
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Fig. 14. Monthly variation of RCL concentration at S water treatment plant(S1)

and its distribution systems(S2-S5).
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Fig. 15. Monthly variation of RCL concentration at B water treatment plant(B1)
and its distribution systems(B2-B5).
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Fig. 16. Monthly variation of RCL concentration at O water treatment plantO1l)
and its distribution systems(02-05).
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Fig. 17. Monthly variation of NOs-N concentration at W water treatment plant(W1)

and its distribution systems(W2-W5).
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Fig. 18. Monthly variation of NO3-N concentration at S water treatment plant(S1)

and its distribution systems(S2-S5).
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Fig. 19. Monthly variation of NOs-N concentration at B water treatment plant(B1)

and its distribution systems(B2-B5).
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Fig. 20. Monthly variation of NOs—N concentration at O water treatment plant(O1)

and its distribution systems(02-05).
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Fig. 22. Monthly varation of Cl concentraion at S water treatment plant(S1)
and its distribution systems(S2-S5).
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Fig. 23. Monthly wvariation of Cl concentration at B water treatment plant(B1)

and its distribution systems(B2-B5).
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Fig. 25. Monthly variation of pH concentration at W water treatment plant(W1)
and its distribution systems(W2-W5).
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Fig. 26. Monthly variation of pH concentration at S water treatment plant(S1)
and its distribution systems(S2-S5).
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Fig. 27. Monthly variation of pH concentration at B water treatment plant(B1)
and its distribution systems(B2-B5).
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Fig. 28. Monthly varation of pH concentration at O water treatment plant(O1)
and its distribution systems(02-05).
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Fig. 29. Monthly varation of turbidity at W water treatment plant(W1l) and its
distribution systems(W2-W5).
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Fig. 30. Monthly variation of turbidity at S water treatment plant(S1) and its
distribution systems(S2-S5).
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Fig. 31. Monthly variation of turbidity at B water treatment plant(Bl) and its
distribution systems(B2-B5).
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Fig. 32. Monthly variation of turbidity at O water treatment plant(Ol) and its
distribution systems(02-05).
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Table 11. Multiple linear regression result of factors affecting TTHMs concentration

in raw water of each water treatment plant

Regression
) Adj.| STD Coeffici
WTP| DV. | R | R ) LV. oefficient B t D
R Err B Err

C 45875 11.384 |TTHMs| 4.030 | 0.005

Cl -0.210 0.023 | -1.773 | -8.946 | 0.000
W [TTHMs| 0.967 | 0.935 | 0.897 | 0.8319 —

pH -5.918 1799 | -0535 | -3.289 | 0.013

TS 0.1180 0.013 2.058 9.272 | 0.000

C 77.992 0.640 - 121.803 | 0.000

BOD -9.627 0.250 | -0.277 | -38.447 | 0.001

Br 0.536 0.101 0.027 5317 | 0.034

DO -4.435 0.066 | -0.776 | -67.479 | 0.000

s |TTIMs| 1.000 | 1.000 | 1.000 | 003063 | NOs | 0634 | 0036 | 0152 | -17.661 | 0.003
pH | -2959 | 0068 | -0.163 | -43.782 | 0.001

PRECI | 0.007 0.000 0.311 | 47415 | 0.000
Temp | -0.826 0.010 | -0.255 | -82.727 | 0.000

TS =0.007 0.001 | -0.057 | -7.062 | 0.019

C =22.105 | | 13.301 - -1.662 | 0.140
pH 2.295 1.591 0.459 1443 | 0.192
B |TTHMs| 0.764 | 0.584 | 0.346 | 0.3793 | Temp 0.617 0.200 0.991 3.082 | 0.018
Ts -0.04094 | 0.020 | -1.061 | -2.024 | 0.083

Cl 0.113 0.048 1.173 2.361 | 0.050
C -21.631 2.616 - -8.268 | 0.014
BOD 1.220 0.288 0.171 4.236 | 0.051
Br -14.381 1.828 | -1.614 | -7.868 | 0.016

Cl 0.07919 | 0.019 0.884 4.233 | 0.052
DO -0.792 0.063 | -0.708 | -12.667 | 0.006
NOs 0.203 0.049 0.229 4170 | 0.053
pH 4.536 0.330 0.598 | 13.735 | 0.005
PRECI | 0.00211 0.000 | -0.582 | -12.770 | 0.006
Temp | -0.217 0.031 -0.316 | -6.997 | 0.020
TS 0.03590 | 0.001 1751 | 24141 | 0.002

O |TTHMs| 0.999 | 0.998 [ 0.990 | 0.05137

R2 : Coefficient of determination, Adj. R2 : Adjusted coefficient of determination

C : Constant, D.V : Dependent variable 1.V : Independent variable
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Table 12. Multiple linear regression result of factors affecting TTHMs concentration

in water distribution systems of each water treatment plant

Regression

WTP| D.V. | R | R? A(%j' STy | Coefficient b ¢ | o
R* | Err B rr

C -46.95 | 14.862 - 3159 | 0.003

RCl1 -12.34 2377 | -0.427 | -5192 | 0.000
W |TTHMs| 0.845 | 0.714 | 0.690 | 2.9103 | Temp 0.467 0.102 0.367 4.595 | 0.000
pH 7.087 1.847 0.310 3.837 | 0.000
Cl 0.059 0.018 0.261 3.292 | 0.002
C -11.7 7.683 - -1.524 | 0.133
Temp 0.67 0.115 0.460 5.844 | 0.000
EC 0.047 0.010 663 4.690 | 0.000
TURB 11.17 2474 0.349 4.518 | 0.000

S |TTHMs| 0.842 | 0.710 | 0.683 | 2.3612

NOs -1.42 0.490 | -0.260 | -2.899 | 0.005
TDS 0.036 0.013 0.355 2762 | 0.008
C -38.9 8.515 - -4.563 | 0.000

pH 4.328 1.116 0.381 3.879 | 0.000
Temp 0.229 0.057 0.445 3.995 | 0.000
SOy 0.968 0.233 0.621 4.150 | 0.000

B |TTHMs| 0.723 | 0.522 | 0.478 | 1.1999

Ccr -0.280 0.075 | -0.804 | -3.706 | 0.000
EC 0.041 0.018 0.431 2.345 | 0.023
C -27.82 6.520 - -4.267 | 0.000

pH 4.235 0.870 0.405 4.870 | 0.000
O |TTHMs| 0.801 | 0.642 | 0.616 | 1.4158 | Temp 0.631 0.087 0.722 7.222 | 0.000
Cl -0.220 0.051 | -0.397 | -4.297 | 0.000
NOs -1.46 0.368 | -0.378 | -3.988 | 0.000

R2 : Coefficient of determination, Adj. R2 : Adjusted coefficient of determination

C @ Constant, D.V : Dependent variable 1.V : Independent variable
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