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Abstract

Maintaining adequate chlorine residual is crucial in water treatment facilities. Treatment technique, newly

promulgated regulation, requires sufficient disinfection in order to control more resistant microorganisms

such as Viruses and Giardia lamblia. Each water treatment plant should report various water qualities

including chlorine residual and disinfection by-products, thus plenty of data has been generated. Even
though statistical analysis using these data are forced to investigate the status and effect of water qualities

in water facilities very few researches have been performed in korea. This study performed statistical

analysis of chlorine residual during three years in Korean drinking water. The average chlorine residual
concentrations were 0.701mg/L, 0.738mg/L, 0.763mg/L in 2002, 2003, 2004, respectively. Monthly
variations of chlorine residual was not significant. ANOVA result showed that yearly variance of chiorine
residual is different in only less than 5000m®/day of water treatment capacity. The statistical analysis can
help government to establish new regulation with scientific basis.
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Table 1. Summary of database

Year Duration No. of cases Source Note
2002 2002. 7-2003. 6 543 www.me.go.kr monthly monitoring data at
2003 2003. 7-2004. 6 543 www.me.go.kr water treatment effluent
2004 2004. 7-2005. 6 543 www.me.go.kr and individual WTP homepage
Table 2. Percent of applicable data in statistical analysis
No. of applicable Percent of applicable No. of applicable  Percent of applicable
Year No. of cases No. of data
cases cases (%) data data (%)
2002 543 317 584 6178 3804 61.5
2003 543 292 53.8 6115 3504 57.3
2004 543 279 514 5837 3348 574
e A% g ggel o2 P2 Fxste] 7] AZ(E ratio) & X2 A F%F (Mean Square: MSt) &
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Databaseol] thgh 7] A13F2 Table 13} Table 29
228t T,

F24H Databaser =¥, A7 RY, ¥z &
TEE FEst Azt i HE, EEHA,
3k, WS 5 7154 B4 A2 (descriptive statistics)
Argste] B4ty HRod AL aHZ2 e
Aot AETTEE FeArlEe] AF/AE FREVE
e

of SUE/U PIR, SHE/D o SUE/
&=

wsta, ols Pk abolde] dleA /M dEE
TN BBAAE shetete FAEA 7ot W
7o Tl et dALEEAY, dAESHAEA
¥ 2en edgaAY Sor R+ 4

2 drle JULREAYE Abgate] Fohold
o R dRGs e et $A40 £
FAE AIetglvt. BARAAM F-Exe] 445

3. Znt X IF

3.1 718X EAIEM(Descriptive Statistical
Analysis)

TZE databaseol] dizle] A2 H FT
&, 10895, 0SS, FEHA, B9 T 99 7}
A FAFE AHsl ARALFE U 7]EF
57%1%‘:44% T8ttt Table 3o FA Zell gt =

Feletgon, Fig 12 20049 €99 #AF5d4

4 d FFA ) et FHEEE YERA ot
Xé%% frEFod W FTFeT e 20029
0.701mg/L, 2 0.738mg/L, 20043 0.763mg/L 2

0033

Ak wole F¥E vehla vk 30d %
FHRE 034mg/l AEE Bale] A S8
o2 vepdt it o] A4 AHgE e o
7 Ak whet tha2y) wEo g 0}74] Akl wa}
S7tete 85 Wel7le @AV} ot o2 g
2 S5 -rlo}@ 370 el A A Ee]fﬂ s
Ao 2 Hxo| database & FAI8ke] W

2E% Wl glg 225483 H2s 5
B,

o At HelA FE 27 B,

Ao B

)

r
L
)

0%
ol
R

1



Journal of the Korean Society of Water and Wastewater

Vol. 20, No. 2, pp. 281-287, 2006

Table 3. A summary of statistics in chiorine residual

10th % (mg/ll)  50th % (mgl)  90th % (mg/L)

Mean (mg/L) S.D.(mg/L)  Range (mg/L)

No. of date

Year

1.06
1.02
1.10

0.70
0.70
0.75

0.20
0.30
0.1

0.1-2.36
0.2-2.5
0.1-2.5

0.344

0.324

0.701
0.340

3804
3504

3348

2002
2003
2004

0.738
0.763
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Fig. 1. Cumulative distribution of chlorine residual based on annual

average in Korean drinking water (2004).
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Fig. 2. Annual average chlorine residual distribution with water

treatment capacity (2002).

oj
70

T

o] 2te

o
oo

ol

A

UebdA] ekskeh(Fig. 2). 12 Al

dEHa glom, FeAe sl

F=7F 0.6mg/Loi 4

9] F7lel

o] 71Z}A](1.79) B

1
&

B}34d BE T

g2

B

A

ALl
H=

iz} 7|

A

3}
=

olvt ztadtel 2

=%

;é]

ol o

L
L5

Jot & dT7ARREA

[e)

-
ol
il

T
e
o

B

itlo
il
3
U
-
~
-
__oT

100

TR

J
s

T

284



b

A4 3%

o

YOI =R =2
207 25, pp. 281-287, 2006

Table 4. Descriptive statistics of classified groups based on water treatment capacities

Year classification No. of cases No. of data Mean (mg/L) S.D. (mg/L)
2002 less than 5,000m*d 182 2184 0.653 0.361
5000-50000m®/d 81 972 0.715 0.326
50000-100000m°/d 21 252 0.831 0.296
greater than 100000m®%d 33 396 0.850 0.236
2003 less than 5,000m%d 160 1920 0.700 0.338
5000-50000m*/d 80 960 0.760 0.323
50000-100000m>d 23 276 0.841 0.293
greater than 100000m®/d 29 348 0.803 0.212
2004 less than 5,000m%d 153 1836 0.737 0.385
5000-50000m%/d 69 828 0.755 0.311
50000-100000m*/d 21 252 0.841 0.246
greater than 100000m®d 36 432 0.847 0.183
Table 5. ANOVA with classified groups based on water treatment 085 -
capacities
0.80
Year Fratio  Pvalue Note
2002 1063 1.12x10° significance level is 0.05 (5%) é: 075
2003 522 0.00159 b
2004 324 00225 € o7
S o065 —+—2002
_ _ _ —&— 2003
3.4 U ARHA: zHsto| hst F2H £ —e—2004
060 *
7:”%__&! 79 8% 93 10® 119 12% 18 29 33 48 58 63
GX o] EAMel AHEE daabases i 4A0) W month
- E}_:L’V‘] )\]-05151,7307 [} Al A r:ro] _E_
=4 U # gl ) Chds Mq It el at Fig. 3. Monthly variation of chiorine residual based on average
%Etg I:E:g]_% 5‘5‘16}7] Oﬂ"\f—? q}ﬁ]ﬂ' O}\%E} U}‘ﬂ'}\‘i values.
3R 2A gde F4AE oz JES
dabase & TEelo] dEW ARAL ¥Eo) Was  EMEAAD PP ARdLe IWF BEE
AT ARdaTEe 98 Wil 34 4 dEEE olE Holm 9oy §FFE 5%0M B
dehtonz, 7 Aege dald vEE Ay AN fYsita B 4 gk AdFEdE vy
= AEEE SHE/D vitte) AEge Ao del
Table 6. A summary of statistics of monthly chlorine residual
Vear T8 8 9¥ 0 = 128 12 2# 3 43 58 6
2002 No. of data 317 317 317 317 317 317 317 317 317 317 317 317
Mear 0.686 5673 0717 0689 0.709 0.703 0717 0.691 0.705 0.719 0.693 0.712
S0 0.366 0322 0477 0.346 0.333 0318 0.336 0317 0.351 0319 0.340 0.324
2003 No. of data 292 292 292 2R 292 297 292 292 292 292 292 292
Mean 0.741 2773 0.759 0.75 0.753 0.765 0.725 G740 0.712 0.723 0.713 0.700
S0 0.344 0335 0.334 0334 0316 0.367 0.317 0.305 0.285 0.328 0.281 0.317
2004 No. of data 279 279 279 279 279 279 279 279 279 279 279 278
Mean 0.764 0718 0.774 0.767 0.787 0.799 0.779 0.765 0.721 0.752 0.782 0.722
SD. 0.358 0.349 0.348 0.357 0.387 0.333 0.354 0.340 0.301 0.339 0.293 0.304

285



Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 2, pp. 281-287, 2006

B4 BRGLEEd U 2AAT

Table 7. ANOVA Table with mopnthly variation 1) 2 AS5A 250 g3t AFdLe s
Year Fratio  Pvalue Note T 2002 0.701mg/L, 200333 0.738mg/L, 2004d
2002 0569 0855  significance level is 0.05 (5%) 0.763mg/LE Ha} FolAe AFS Uehix
2003 1492 0127 M 25 EEHAE 0.34mg/l 52 Bakel A

4 . . [ =
200 1.410 0.160 £ 913 Ao 2 Uehyrh
2) AT FRYGLFESE T AV

2 s ARgse] WMas pasy oo e & YR gtk A4 e8P 4 A ARdAL

A AEeF BN EARcn g dug  FEY WEFo] A1, AEEF] AArE ARG

BolZx] Ratm vk wekd FeAesEe A8 & FEY AEF] FHA

oz NARE SAE/A Hwe] ARE AEA 3 A4 AUTFRE BAEAE $9T 20

£ AR9L Tl dEdE S71she gl B 2002, 2003, 200499} 3 B Fgle] £

golom ZOFR FEgde Aeds srus %M felsl Yt AdtRER A5
= mlu)eheh . HEHETHTable 8). Fo ARALFEE A7t Uokn & 5 Yot
4) 99 BRAL FEsE qou), e 2
4.4 2 HANE Fo5E S%ANMN 98 2FDL T
7t BARCR st B & gt
EATE 2 EY 2uHAY B2 ARE TS 5) dxd ZRIL Frddte frFE 5%lA

o2 Hodld EASA BAL Axd Aol 2002 FAHCE Ffdntn & 5 gloh AdTFEEE 2

g 7R 20059 797 3AGD AR Feg & W AR SHE/Y viwe] AR Ao dE

220 ARAd2EEd BE ARE HPele HE TP IFERe Wbt BFHD 9w,

database S T2 on] o] olfatel dxd A PIA AEEF A E FARCE AT BAE

4R 29 2594 FEEsE ndgsi. 2 BAFH R o

A7ARE Felshd ey 2t B A7 g ol AR F£HF R

oA B o2l gel Ut FAVAARE A

Table 8. Variance analysis of chiorine residual with annual variation

year No. of data Mean (mg/L) S.D. (mg/L) F ratio P value
total 2002 137 0.735 0.215 2.625 0.074
2003 137 0.754 0.214
2004 137 0.793 0.220
less than 5,000m*/d 2002 66 0.679 0.192 5574 0.0044
2003 66 0.740 0.233
2004 66 0.807 0.234
5,000-50,000m*/d 2002 35 0.737 0.245 0.031 0.969
2003 35 0737 0.214
2004 35 0.725 0.210
50,000-100,000m*/d 2002 1 0.796 0.211 0.057 0.945
2003 1 0.781 0.214
2004 11 0.813 0.242
greater than 100,000m*/d 2002 25 0.852 0.188 0.560 0574
2003 25 0.804 0.154
2004 25 0.845 0.169
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