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ABSTRACT

In this study, chlorine dose at water storage tank was predicted to meet the recommended guideline for free chlorine
residual in drinking water distribution system, using EPANET which is a computer program that performs extended
period simulation of hydraulic and water quality behavior within pressurized pipe networks. The results may be sum-
marized as follows. The decay of chlorine residual by season varied considerably in the following order; in summer
(25°C) > spring and fall (15°C) > winter (5°C). For re-chlorination at water storage tank by season, season-varying chlo-
rine dose was required at its maximum of 1.00 mg/l in summer and minimum of 0.40 mg/! in winter as free chlorine
residual. The decay of chlorine residual through out the networks increased with water age spent by a parcel of water
in the network except for some points with low water demand. In conclusion, the season-varying chlorine dose as well
as the monitoring of water quality parameters at the some points which showed high decay of chlorine residual may
be necessary to deliver the safe drinking water.
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Fig. 1. Map of drinking water distribution system.
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Table 1. Results of water quality analysis at reservoir and tank

Value
Parameters -
G-Reservoir K-Tank

pH 7.04 7.14
Alkalinity 41 37
Turbidity(NTU) 0.09 0.19
Fe NDV 0.035
Al 0.033 0.019
TDS? 90 95
Temperature(°C) 15 15
TOC? 1.30 1.28

1)ND : Non detected, 2)Total dissolved solid, 3)Total organic
carbon.

Table 2. Operational parameters in water distribution system
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Condition Value Condition Value
Number of pipes 108 Maximum trials 40
Number of nodes 82 Minimum travel time 6.00 min
Number of tanks | Minimum segments/pipe 100
Number of pumps 0 Specific gravity 1.00
Headloss of formula Hazen-Williams Kinematic viscosity 1.02e-06 sq m/sec

Hydraulic timestep 1.00 hr Diffusivity 1.21e-09 sq m/sec
Hydraulic accuracy 0.001 Total duration 48.00 hr
Table 3. The k, and &, by the scason and pipe diameter
k. (m/da;
Seasons ky(hr™) ( )
> Y200 mm y200-100 mm < w100 mm

Summer(25°C) 0.0851 0.1350 0.2114 0.3316
Winter(5°C) 0.0254 0.0450 0.0850 0.1457
Spring, fall(15°C) 0.0557 0.0905 0.1743 0.2251
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Table 4. Comparison between the computed and observed
concentration for calibration

Chlorine Observed chlorine Computed chlorine

Node No. residual(mg/l) residual(mg/l)
POO1 0.78 0.77
P0O0O5 0.76 0.75
P101 0.52 0.64
P111 0.73 0.71
P201 0.76 0.74
P2t6 0.58 0.64
P301 0.40 0.48
P313 0.72 0.69
P408 0.22 0.30
P419 0.48 0.41
P501 0.30 0.38
P509 0.22 0.30

Table 5. Comparison between the computed and observed
concentration for verification

Chlorine Observed chlorine Computed chlorine

Node No. residual(mg//) residual(mg//)
POOL 0.77 0.78
P005 0.76 0.74
P101 0.60 0.69
PI11 0.68 0.65
P201 0.74 0.71
P216 0.51 0.62
P301 0.25 0.30
P313 0.60 0.68
P408 0.33 0.30
P419 0.30 0.37
P501 0.32 0.35
P509 0.20 0.27
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Fig. 2. Daily variation of chlorine residual in spring and fall.

AL WA7IER 020 mplle 53] Eéle 2
o2 Jehdtl fMFEAEEE 060 mg/lE A8
2= FFPo] B FFYPL AYslne AFH
o] FA7IEQ 020 mg/he WSSl e Ao
Rt} 852130} 0.80 mg/PlAE 06:00(0.30 mg/h,
12:0000.52 mg/l), 18:00(0.51 mg/l), 24:00(0.40 mg/l)S-
veh} 28 XFelA B3 /A g4 A71E
& wEEslg oL}, 12:008$ 18:00410l 0.50 mg/! o4
o2 thh ¥ $EE BA MiTAEEE 1.00mg/
2 S A, A Agjstae AR &
2 FEE Jehch s FYEAFEE A
¢l 040 mg/I2 FAENE W 3T F IFELE A
AEEE Hols oA Ao 7 Frir|dx ] &
AFEA FEEEE Fig 39 AT ARG
BA7NEX HSAFLDA  020mg/) ©BE Bl A
He P3xAY F FFEel 32 AW 4 A
P4xA|E 59 o7l A, 282 PSxxAlE F o A
Fog Jeigton, 1 2 AHME 0.20-0.40 mg/l
Alole] FEREE BT

o

B

4. OiEE THREL oiEdEn

AERAFE 25°C) HiERN daFYEEs 2
sl FEA] HE4 B2 PsIcciNY dd /e
FE& FedstE FHSGTHFg 4). WA d4
ZETE 040 mg/lE FABAS W 06:000.13 mg/
D), 12:0000.23 mg/l), 18:00(0.22 mg/l), 24:000.17 mg/l)
2 Uehy B - 7123 AFd4a Hebd gt vlss
o9}t eFo ARALI i FsleE WS B
o BE AIZiol ZA JFE4A B8718(040 mg/
Ng UEIA AT iR FEE 0.60 myglE
AL o 06:000.20 mg/l), 12:00(0.36 mg/l), 18:00

Korean Journal of Enviromental Health, Vol. 29(1)



EPANETS °|&3 A5k #%e] #ids 7% 9% 13

Reservoir

Fig. 3. Distribution of chlorine residual for 0.40 mg/l at 6 AM in spring and fall.
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Fig. 4. Daily variation of chlorine residual in Summer.
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Fig. 5. Distribution of chlorine residual for 0.40 mg/l at 6 AM in Summer.
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