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Application of Rechlorination for Adequate Disinfection Ability
in Water Distribution System
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Abstract

Disinfectant residual should be maintained to achieve biological stability during distribution of treated

water. The wide distribution of retention times associated with storage and transport of water in a network

and the reactivity of disinfectants make it difficult to maintain adequate residuals at critical locations.

Rechlorination at some intermediate locations may reduce the total disinfectant dose while keeping

residuals within specified limits throughout the water distribution system. In order to select the adequate
location of rechlorination for achieving to maintain of residual chlorine throughout the distribution system,

EPANET was used in this study. EPANET was well predicted chlorine transport and residual loss in the

distribution system. Location of rechlorination was selected to maintain 0.4mg/L of residual chlorine

throughout a water distribution system by field investigation and mode!l simutation. The quantity of chlorine
may reduced 36.7% and provided smooth residual between 0.42 and 0.60mg/L, when rechlorination would
be used continuously at strategic location within the distribution system.
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Fig. 1. Schematic diagram of distribution system in target area.
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2 AAsAT} o} &8t} bottle testZ A A} 34 th(Chambers et al.,
1995; Hallam et al., 2002), AdAA Y 025 F 43}
22 BETH 371 f3te] A8 AR A EHE 253 AF7
2@ oA g EPANETS wj$a2 Al 2 % A7 AHTE & 25 AR Ax
25 yolX el 54 ‘3! *X‘tﬂi}* dZg 4 9l 105°ColA A2AZL thg ARSI AlEHE o
2oltt, FPANETS #2 o] E213 B4 & 4 N8R 33 F= AHe g A2 AHdAL
A, o], ZEAS, 5SS BS ol8ad B2 W V¥ B4 FES ARE BEAA A5
W7 AHE AR w49 £ 44 AU SEUSE 1o BREL 2AA5E
S, aelm SASTe Belde £AWHE o Aely] Adld ANG §ESE ¥R T, 20, 27
29 4 93, dA23 AAE £A8 dole] B 1 3 25°Ce] L2V bottle test® AT, A
doz 23 4 glol A4 B2 UM 40 2 5 IRIIES 557} 160mg/Le stock § 1 L
A3 S4S &4/ %o1E 4 stk (Rossman, £ 2749 boueo] Yol BFIE FEI Img/Lrt
2000). HEE gHTh weA)7- 0,1, 2, 4, 8, 12, 18, 24,
W FFAZAAN AL wdysy) dallde @ 36, 18ln 487 o] T A RE HH et ARIL
o Feleta gAol AA x|y, WA #Asde] & FAFALH, 48X o|FHHE 24417 5
ANz Hofopgt FAd 2o FEEE Y F Utk HFT 18X A RS HFH e AFALE 54
FHEA S ol B2 W F3 L A2 FAEH ST AFLE 2] 8 2ed dRda
(steady state) B 7} st} B, & Ho] 2 ZEAGF  AAIFE AT A o] Fof 0.48mg/Le] FAE
Z ol g FdAE FHIEen, Bdo BYL  FUt T At BE FRALE T=E SA 8
HAZ 2W79 &4 2 BYAEE o] &ttt W, o AT ARG A E Pocket colorimeter (Hach,
FAMA = A4 dF4AEE Bato 488 & USA) = FH sl
ded, A /‘E‘Oﬂ*ﬁb bottle test & E8td F4 2F
i gaoAr k) E P Dﬂ Ao 25 3 A W IF
drE F4 5o **‘ﬂ AFrdh geArk)E 2F
&} T (Biswas and Clark, 1993: Clark etal., 2005). 3.1, CHatX|do] &g
Table 12 ZAMA XA FolM A SAH
2.3, UFEL AoATe MY 9] 2004 2 2005 AEE FHRAL FEE JEI
AREA FAAFE A Y8t Serum otk AXHGFH) fFEF HREavEE B
botde(160mL) 7} HZ 2 Z:Eo] Holgle HelZ vt WA A axFE FA&t JHAGY &%
71 (20mm teflon silicon septa, VVheaton USA), 28]lm WA wddAg WA37] ¢8d sdr7ide
20l E A (20mm Aluminium seal, VVheaton,LSA)-g 0.8~1.0mg/L, EA&7l= 0.7~09mg/L HAE &
Table 1. Seasonal variations of residual chlorine concentration at sampling locations in distribution system
Season \  Location A C D H G Reference
2004  Spring(3-52) 0.77 0.72 0.66 0.55 0.44
Summer(6~82) 0.86 037 0.64 0.35 0.19
Autumn(9~11 &) 0.93 0.77 0.61 057 0.29
Winter(12~2 &) 0.83 0.65 0.64 0.68 0.41 '03.12~'04. 2
2005  Spring(3-5%) 0.87 0.56 0.64 049 0.51
Summer(6~8 &) 0.89 0.68 0.57 0.51 0.19
Autumn{9~11 &) 0.91 0.67 0.83 0.78 0.30 ’05. 9~'05. 10
Winter(12~2 %) 0.86 0.58 0.60 0.51 0.39 '04. 12~'05. 2
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Table 2. Calculation of bulk and wall decay constant in accordance
with sampling sections

Section Overall chlorine decay constant
Bulk decay Wall decay
constant(ky), d* constant(k,,), d’
A-D 0.1344 NA*
D-E 0.1344 0.035
E-G 0.1344 0.017

* not applicable

Table 3. Comparison of predicted and observed chlorine
concentrations at sampling locations by EPANET

Predicted chlorine
concentration (mg/L)

Observed chlorine
concentration (mg/L)

0,
Section Error(%)

1.01
0.77
0.69
0.49

1.01
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0.69
0.49
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Fig. 2. Variations of bulk decay constant at different temperature.
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Table 4. Simulation results by EPANET at target locations in water transmission pipeline

Location \ tem Residual Chlorine Retention Time Distance References
(mglL) (hr) (km)
A 0.95 0 0 Water Treatment Plant
B 0.82 9.0 10.2 Diverging Point
C 0.66 224 3858 Booster Pumping Station
D 0.47 441 715 Diverging Point
E 042 19.9 789 Booster Pumping Station
F 0.35 57.3 98.9 Pipeline Ending point
G 0.21 83.3 121.3 Distribution Storage Reservoir
H 0.36 59.6 101.3 Pipeline Ending point
| 0.28 66.1 150.1 Distribution Storage Reservoir
AH7AA = 101.3km, 59.6A17ko.2 oplako] fAlgk 49A12F Ad A (EAR)AA #2 ] AF94 5
A%E Bt ARda vre T HAAANAY =7} 0.4mg/L o]tz HolAle Ao2 veyrh.
ol A9 Fdatnon, HF AAAGQ G4 1A BA EXFAAM ALE Agdte A HAR
Fe 5L 235 Bk A FAM GAE H  AgA ofF IREE ZaB3FE Bosr] st
AM IAE7AA S Age 47 22 4km, 48.8kmo]Ql  F7}AH<Q) boude testE a5t 1, 234 HHE L A
o, AFAZEE 72 26417, 6.5/ 02 AA AF & AT G i mE FFEA A
o2 At #HE F~GAFANA Eo] AAA= A AFE 7] A& FAFAEE i3] 48
= ¢ FUAMT BFFeY TR H~IARCAAM A7 o]Fel] 1Mo R 048mg/LE FUT T
= 0.08mg/L(0.36 — 0.28mg/L) Eoid W F~G  bottle testE A& oz 359} Fig. 32 2454
A AA = 0.14mg/L(0.35 — 0.2Im/L) BolA AR/ & FadeE [AhgA e 7Hgstn A4 4
AR FT) e RGeS el E Ae A 25°Co N9l BRAA AAAS he AAD A
= Ve, olch. 13} 7t2A%E 0.015h o] on] 234 72
FE 00062 hr' 2 YEh} Ada o] F FdL 4
3.4. Ma2 XY U Felss 2y AA% gl 248 = Wobd Ao vehurh
oy AT NS 2o ARACR $80] £L 6~  Powell £2000)& FARALE A%S Mgt 9
94 Alole] YA Hoz GAFIM AFde REH A £, 2/9A, F718Y HBBAYS o] §3
Aol vehta itk o] & #jAsty] fjEl R
FAHoz 928 FUshe Hebe AEsGon, 12
W E2P R2UL o &3t APa Ayt F ol
VeEe AYetunt Atk Ade FYAde B
To} AR/t HERH o PUR )ES 2T § 08 | 5.
F YRS By Frhdos o8 FYT BY | Tt
s 0.48 mg/L @45hr ° - y=1.3065¢ "
oz AdgTh #2 Ul 4594 sEFAV|ELE T 5 B R=097s7
Mt Aozt dlodt AERFRARANE T T
i%“‘?‘ﬂ'% %Agjq' o\::l]ii oﬂ ‘9]?‘\51— /‘K:]U]Z_‘]] %iﬂ%—% 02 y = 0.97¢ 201
AAAD EA o2 1999d ol AA AFAA B R® = 0.9081
- 0.0 .
715E A1 1.0mg/L o2 $4s5ta glon, &5 0 50 100 150 200 250
#E #ZAME 04mg/LE FASFEE Htn 2 Retention Time (hr)
o, o Fig. 3. Variations of bulk decay constant according to
GA 2ot HAZANAM B2 AFA TEo] rechlorination.
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