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Operating Conditions for Minimization of DBPs (Disinfection by-
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Abstract

This study was carried out to propose the managemental improvement of the purification plants and the
distribution facilities which can minimize the formation of disinfection by-products in drinking water
distribution system. The disinfection by-products were highly created in the water treatment plant that the
organic matters were high and the chlorine dosage was excessive. The concentration of DBPs was shown
the highest value in August and the lowest value in December, because of temperature and pre<chlorine
dosage effect. From the resuilt of tracer test, the travel time from the treatment plant to the end of pipeline
was around 3-4 days in summer, 56 days in winter, respectively, and the DBPs concentration of the
reservoir(end of pipe) was 2-3 times higher than that of the beginning point. The improvement of the
chlorination process and structural reformation of distribution facility was demanded to minimize the DBPs
increase from purification plant to the end of pipe.
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Table 1. Classification of DBPs and drinking water regulations
DBP Class Individual DBPs Structure Standards (ug/L)
KOR. USA JAP. WHO
THMs Chloroform CHCI, 0 60 200
(Trihalomethanes) Bromodichloromethane CHCLBr 100 - 80 100 30 60
Dibromochloromethane CHCIBr, - 100 100
Bromoform CHBr, - 9 100
HAAs Dichloroacetic acid CHCI,COOH 100 0 (40) 50
(Haloaceticacids) Trichloroacetic acid CCI,COOH (300) 100"
HANs Trichloroacetonitrile CClLL =N 4 - 1®
(Haloacetonitriles) Dichloroacetonitrile CHClL,C =N 90 - (80) 90®
Dibromoacetonitrile CHBr,C =N 100 - - 100®
Other DBPs Chioral Hydrate CCl;,CH(OH), 30 - (30) 10®
1.2-Dibromo-3-chloropropane C4HsBr.Cl 3 - - 1P

*(): Supervisory items, P: Provisional guideline value
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Fig. 1. Schematic diagram of treatment process and distribution system.
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Table 2. Analytical methods
Item Method
THs U=SLTTTADYY
HAAs EPA 5523
HANs, CH EPA 551
Free chlorine residual DPD colorimetric
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TOC UV-Persulfate oxidation
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Fig. 2. Variation of free chlorine residual in the distribution system
and THMs, chloroform in the water treatment plants.
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Fig. 3. Changes of various DBPs in drinking water supply system; water treatment plant, tap, reservoir, respectively.
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Fig. 4. Effect of free chlorine residual on DBPs concentration according to retention time.

Table 3. The travel time of water supply system according to
change of the season (unit : days)

1st distribute 2nd distribute Reservoir
tank tank (estimated)
June 0.34 22 4-5
August 0.52 1.2 3-4
October 0.33 22 4-5
December 1.10 35 5-6
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Fig. 6. Summary of the DBPs concentration according to the travel time in distribution system.
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