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Evaluation of Influence Factors for Determination of Proper
Backwashing Time of Biological Activated Carbon (BAC) Process
in Drinking Water Treatment Process
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Water Quality Institute, Busan Water Authority, Gimhae 50804, Korea

Abstract

In Korea, many drinking water treatment plants (DWTPs) have introduced and are going to introduce biological activated
carbon (BAC) process to treated dissolved organic matter (DOM) in water which are difficult to control by conventional water
treatment processes. Even though more decade have passed since introduced BAC in Korea, most of BAC operating method
was followed to the modified sand filter operating manuals. In case of BAC backwashing, many DWTPs set the periods of

backwashing about 3 ~5 days.

In this study, we have collected data to set the proper BAC backwashing periods from both pilot-plant and real DWTPs. We
had measured heterotrophic plate count (HPC), turbidity, water temperature, dissolved organic carbon (DOC) and headloss
from just after backwashing to the next backwashing time for two years. Considering water quality factors, the BAC run time
from backwashing to the next backwashing could extend more 30 days without water quality deterioration if the head loss do
not reach the limited level which depends on each BAC facilities’ condition. It means the BAC treated water could be saved in
the proportion of extended the backwashing period to the existing backwashing period.
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Table 1. Operational conditions of BAC filters of pilot-plant and two DWTPs

Backwashing

Plant .. GAC Material Operated B.V. EBCT Experimental period
condition
Pilot Head-loss Coal 3.5 years 32 min Mar. 14 ~ Jun. 22
Periodically Coal 2.2 years 20 min Jul. 04 ~ Nov. 28
H-DWTP
Head-loss Coal 2.2 years 20 min Jul. 04 ~ Nov. 28
Periodically Coal 2.0 years 39 min Jul. 04 ~ Nov. 28
D-DWTP
Head-loss Coal 2.0 years 39 min Jul. 04 ~ Nov. 28

Too | g2 A H2AR F 2194 100 mLof F<)
3}o] 37 kHz, 190 W= 357 221} #|2|(DHA 1000,
Branson, USA)3}o] HiE|2|oks Z/detoll A EeAA
R2A agar (Difco, USA) HI||]of] A|& 1 mLE A
o7 3|4 msto] 25°C 7ol A 251t ulesto]
559 1 g colony B4 Al FAISFHTHSon et
al., 2005). 4% (activity)="H-thymidineo| B}€)]2]
o}9] DNAY]| T-E= A=2 151t Fuhrman and
Azam, 1982). BAC $5%F 1 g2 223} A|2]slo] Mot
S g2A)7] A]& 2 mLoj 200 nM [methyl-*H]
thymidine -8-2l(specific activity: 40 ~50 Ci/mmol) 1
mL2} 200 nM cold thymidine -84 1 mLE 7|51 -
k7oAl in situ 20 = 4X7F Hi ST
ATP £94(25 ¢/L) 100 uL2} 1 N NaOH 2 mLE 37}

Influent
Effluent

Fig. 1. Schematic diagram of BAC filter system.
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Fig. 2. Variations of water temp. head loss and inf. water turbidity during 1t~3" pilot test period.
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Fig. 3. Variations of HPC in the BAC filter effluent according  Fig. 4. Variations of biomass and activity of attached bacteria
to changes of water temp. during 1%~3" pilot test during 1% ~3" pilot test period.
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Fig. 7. Comparing DOC, turbidity and HPC of the BAC effluents by periodically backwashing with according to the head

loss backwashing in the H- and D-DWTP.

Table 2. Comparing the amount of usage water for periodically BAC backwashing with according to the head loss

. . A t of Savi
Backwashing  Capacity Usage rate of mou.n © aving
condition (ton/day)  backwashing water Formular backwashing water  amount
Y J (ton/day) (ton/day)
Periodically 1,000,000 1% 1,000,000 ton x 0.01 = 10,000 ton 10,000 -
Head-loss 1,000,000 1% x (100-73)% 1,000,000 ton x 0.01 x (1-0.73) = 5,400 ton 2,700 7,300
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