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Abstract : The distributed systems managed by K-water were surveyed to study the characteristic of disinfection-by-product
(Trihalomethans & Haloacetic acids) formation and the correlations between the concentrations of disinfection-by-product and
physico-chemical parameters. Five distribted system were selected according to their water ages and the degree of deterioration of
their pipelines. Total seven items including Trihalomethans (THMs), Haloacetic acids (HAAs), BDOC, DOC, pH, chlorine residual,
and temperature were analysed in monthly basis. The concentration of organic matter were increased according to water age and
pipeline deterioration in this study. The coefficient of determination between the decline of residual chlorine and the increase of
water age was revealed as high. Also, the coefficient of determination between the decline rate of residual chlorine and the increase
of the Trihalomethans concentration were studied as high. Furthermore the longer water age is the bigger the effect on Trihalomethans
formation and temperature. However, the coefficient of determination between the concentraion of Haloacetic acid and water age,
residual chlorine, and temperature were revealed as low in this study.

Key Words : Trihalomethans (THMs), Haloacetic Acids (HAAs), Residual Chlorine, Residence Time of Water (Water Age)
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Table 1. Surveyed sites and water age (hr) of each site (*WA:

Water Age)

Classification Clean| Water | Pressure Resl— Drain-|Water Inltelrior
water|supply| tank |ervoir| age | tank | piping

Line A5 = = =

A 1 |Site| A1 - |A2 |AB 367 | - - -
system| | ine A4 - A6 | A7
2 |WA*| 00 - 201201229 | - |244|6983

Line D5 | D6 | D7

D 1 |Site| D1 - D2 D3 | 533|753 | 763

system| | ine D4 = =

2 |WA| 00 - 84 - |85 - -

Line Fii4 | Fue | Fiz | Fi9

FI1 1 |Site| Fir1 | F2 FiI3 | 303|395 (411|787
system| | ine FiIs | - - | Fus
2 |WA| 00 | 85 281 650 | - - | 678

Line F14 - FI6 | FI8

FI 1 |Site| FI1 |Fi2|FI3 - 138 - 148|868
system| | ine - F15 - F17
2 |WA| 00 |56/69 - - 250 - |490

Line JB J6 J8

J 1 |Site| J1 | J2 J3 J4 | 209|724|734
system| | ine = = J7
2 |WA| 00 | 67 8.1 202 | - - | 697

2
2} B BBEA G 5 5 77 FEHDOC, BDOC,
pH, |, AR A4, FE T EHTHMS), Teobi|
ol A S(HAAS) ] tste] 2AHE AASHEk Ao A
S 20144 49-10974) SEglon], U 18] MER =
A AABG AR At BRART 2 o
sfo] AABHGTh ABRAE B4 ARE A4 A A
FYskelnh. FETRIE A S AFY

EL HQPAERS 25
g0 mL, FEOP A=Y H9 AT 100 me/l
7 HES AR AFS 4 F BLre] YES Aol

5ot

2.3. 2MUH

F712(DOC) A= 71E A 34 2 1=A 2574
o 5] NOM9] Ex}l=7] H3Z H3}o] ulg} Direction injection
modeE ©]8-3t Size Exclusion Chromatography (SEC)Q} 12
el §718s WE71E A2 LCOCDE o §5to] &
A3t T3 BDOC 242 A& 100 mLof| ¥ A& 1
mLS HES F 13207 W AT F WESAIZE t=09} t=
139] o] & Abslol 2 BAkleAT pHE AR ¥
o[7 o] 100 mL ZF s} wHl7|=2 Egsto] FHA pH
meter?] $E1AFS 218 A o & 2 L )=
At Y == AT YA H7IE ES 05306.1b). A2 ==
A& 100 mLE AZHEekaae] Wil MREFA| A oF =1
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Fig. 1. Variation of the concentration of residual chlorine in
distributed system, Dotted box: recently installed pipe-
line, lined box: old pipeline, Line bar shows standard
deviation,
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th A4 §E55 A9 78 AREE FERA AT A,
D, F134o2 4 0.80 mg/L, =33 A%l F2, 134 &
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Table 29} Fig. 20| A Water age”7} Z+F3 4 4o u]A]
= FFS 2ARE A3t 2 A7 0.818~0.9729] M=
Vel 74 7h49F Water age7he] AA-A 7} wl$- =
2 Ao yehylth 3L 4709 FAkaE w4 o] Al
g BRI A2LL -0.0061~-0.0208 mg/L-hr2 E}
Wk 4709 FAGdre oA =Syt sfgshe 13
Y A RALEETE B FAET AR5 ol o]Fu

Table 2. Reduction ratio of residual chlorine and coefficient of
determination between residual and water age (R?)

Reduction ratio of the  Coefficient of determination:

Distribution ' ) ) A
svstem concentration residual residual chlorine -
Y chlorine (mg/L/hr) water age (R?)
A system -0.0208 0.961
D system -0.0107 0.818
F2 system -0.0061 0915
J system -0,019 0972
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Fig. 2. Variation of the concentraion of residual chlorine according to the water age in each system (A, D, F2, J). Dotted line shows

trend line, and R? shows coefficient of determination.
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Fig. 3. Variation of THMs concentration according to water age in each system (A, D, F2, J). Dotted line shows trend line, and R?

shows coefficient of determination.
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Fig. 4. Variation of the THMs concentration according to the variation of the residual chlorine, Dotted line shows trend line, and
R® shows coefficient of determination.
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Table 3. Coefficient of determination between water temperature and THMs formation in each site of A, D, F2, J system

(@) A system (b) D system
Sites Rgsidence Residual chlorine Coefficignt of , Sites Rgsidence Residual chlorine Coeﬁicignt of ,
time (hr) (mg/L) determination (R°) time (hr) (mg/L) determination (R?)
A-St1 0.0 0.84 0.3675 D-St1 0.0 0.79 0,154
A-St2 20 0.74 0.4856 D-St2 84 0.59 0,500
A-St3 120 0,65 0.6958 D-St3 335 0.56 0.5502
A-St4 36.7 047 0.8623 D-St4 183 047 0.638
A-St5 229 052 0.7602 D-St5 533 0.35 0.545
A-St6 24 4 0.46 07274 D-St6 753 0.33 0.482
(c) F2 system (d) J system
Sites Rgsidence Residual chlorine Coefficignt of , Sites Rgsidence Residual chlorine Coeﬁicignt of ,
time (hr) (mg/L) determination (R°) time (hr) (mg/L) determination (R°)
F2-St1 0 0.82 0.3021 J-St1 0 0.830 0.5711
F2-St2 281 073 0.7094 J-St2 6.7 0.760 0,713
F2-St3 303 059 0.9609 J-St3 8.1 0.610 0.7653
F2-St4 395 0,50 0.9639 J-St4 202 0510 0.7622
F2-St5 65 0.35 0.9308 J-St5 724 0.140 0.9562
33.13. AFAEY 20 9F 3.3.2.1. Water age7} HAAs Ao w2 o3k
423} THMs A§4d o] AFatatA| o] Water age7} ] x| < Water age’t HAAs Aol ml2l= ddFs 2ARRE At
S 2ARSE A}, Water age7} Zo] W42 20| THMs Water age®} HAAs % 7+o] AA A4 Zho] 0.476, 0.232

Ao X P Z713F O™ Water age?} T2
THMs A2 -A 4 18] A7 #9l= 0.639~0.942(F
wt: 0.847)2 > =7 UeEbHthFig. 5). o3 42 &
27} Plug flow EE0 8 A|7to] AUHA £7A oA o]
S7hetaL bR dase fAaR Qlstol THMs Aol w4
L oJgfo] A A o2 7Fagto| ulal 290 QsFo] AR
Aoz #etEth E3], Water ageZ} 40A| 7H7HA] = 2|47
02 £20] THMso| 1|X]= FG3Fo| Z7}5}chrt 4047 o]
SREE fAdste FEdE YERWch T3 Water age”t 12
okl R? gko] 0.6 o]4F o2 et} 124]7F o]
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Fig. 6. The variation of HAAs according to water age in F1 and J system (a, b), the variation of HAAs concentration according
to residual chlorine in F1 and J system (c, d), the variation of coefficient determination between temperature and HAAs

formation according to water age (e,

f). Dotted line shows trend line, and R® shows coefficient of determination.

Table 4. The coefficient of determination between water temperature and HAAs formation

(@) F1 system

(b) J system

Sites Rgsidence Residual chlorine Coeﬁicignt of , Sites Rgsidence Residual chlorine Coeffioiqnt of ,
time (hr) (mg/L) determination (R time (hr) (mg/L) determination (R?)
F1-St1 0 0.82 0.3391 J-Sti 0 0.830 0.7109
F1-St2 56 0.64 0.2630 J-St2 8.7 0.760 0.7597
F1-St3 6.9 0.61 0.3062 J-St3 8.1 0610 0.7344
F1-St4 138 0.48 0.4806 J-St4 202 0510 0.3972
F1-St5 148 037 05199 J-Stb 724 0.140 0.5469
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