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Abstract

The H water treatment plant has been operating since 1982 and has had no renovation. It is assumed that the filters have
been operated for more than 30 years and therefore are deteriorated. Many of the filters show an unequal state of air scouring
during backwashing. For this study one filter, which was presumed most deteriorated among eighteen filters, was selected as a
model filter for renovation. Some of the effects seen after renovation of the underdrain system were a lower average filtrated
turbidity by approximately 0.02 NTU and an equal backwash state throughout the filter bed. Sand wash efficiencies by
backwash before renovation of the underdrain system were 28%, 8%, and 5% at the surface, 50 cm depth, and 100 cm depth,
respectively, and after renovation of the underdrain system were 94%, 26%, and 15% , respectively. The standard deviation of
the effective sand size was 0.025-0.033 mm before renovation of the underdrain system and 0.002-0.011 mm after renovation
of the underdrain system, meanings there was equal backwash pressure throughout the filter. Filtration time after renovation

was approximately 2 times longer than before renovation.
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Fig. 1. Figure of time-worn rapid sand filter and sampling
Sites.
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Fig. 2. Shapes of strainer head and strainer block.
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Fig. 3. Photographs of sand filter renovation processes.
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Fig. 4. Photographs of state of air scouring before and after renovation of underdrain system.
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exigting filter for 10 hours.
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Table 1. Backwash efficiency before and after renovation of underdrain system

Attached turbidity (NTU)

Filter depth
Before renovation After renovation
10cm 310~357 150~198
50 cm 475~1073 110~161
100 cm 1084~2046 125~150
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Table 2. Effective sizesand it’s standard deviations at each site of filter bed before and after renovation underdrain system

Before renovation

After renovation

sampling site South North South North
(mm) (mm) (mm) (mm)
inner 0.95+0.005 0.93+0.005 0.85+0.0001 0.88+0.0018
center 0.87+0.0024 0.89+0.002 0.87+0.0017 0.87+0.0009
outer 0.83+0.0014 0.82+0.0001 0.87+0.0001 0.81+0.0002
total ave. 0.88+0.033 0.88+0.025 0.86+0.002 0.85+0.011
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Fig. 7. Filtering time before and after renovation of underdrain
system.
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