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Improvement of effluent water quality by sludge aeration at
the conventional drinking water treatment plant
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Abstract : So many drinking water treatment plants are under various difficulties by new reinforced effluent standards. Since
the target turbidity, much higher than annual average, for designing sludge thickener have to be set to confront high turbidity
season, the sludge at thickener should be put up for a long time during usual days, So the soluble manganese and chloroform
may be formed under the anaerobic environment in the sludge thickener when the sludge retention time is longer with low tur-
bidity. This phenomenon results in difficulties to keep regulatory level of the discharged effluent, For an effort to overcome the
problems, a sludge aeration was successfully implemented into the thickening process. As a result, the final effluent quality and
sludge volume were much improved; 41 % of manganese, 62 % of chloroform and 35 % of sludge volume, Additionally, effluent
quality was improved ; 61 % of Manganese on aeration with pH control and we could make sure of stability effluent quality despite
a long sludge retention time, We recommended the standard of installation sludge aeration equipment to nationally supply water
treatment plant under effluent water quality problem ; Manganese, Chloroform, etc.
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Table 1, Raw water quality of U water treatment plant (Jan, 2011 ~ Nov, 2013)
Section Turbidity(NTU) | Alkalinity(mg/L) TOC(mg/L) COD(mg/L) Chl-a( ¢ g/m?) Mn(mg/L)
Ave, 3.5 16 1.9 2.1 2.8 0.12
Max, 29.0 24 3.4 3.4 28.6 0.97
Min, 0.5 13 1.5 0.8 -
Table 2, Operation condition of U water treatment plant (Apr. ~ Nov, 2013)
Section coagulant Alkalinity disinfectant
type PACS-2 Ca(OH), Cl, gas
dosage 13 ~ 20 ppm 2 ~3 mg/L 2~5mg/L
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Table 3, Specification and design condition on aeration equipment - -
5o Y B L Lo AR 2Askc
Section Contents pH }_;g% —E‘%—iﬁlﬂ(—ﬁ:ﬂaxﬂ, Ca0 99 %)%
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Fig. 2. Sludge volume and Mn concentration on sludge
aeration(at 28 ),
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Fig. 3. Sludge volume and Mn concentration on sludge aeration
(at 33 ¢).
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Table 4, Design factors of scale-specific facilities
U 1
Section water frament pant Need air flux o N,Ced | Blowing time?
spec. Air flux | Distribution plate(EA) distribution plate
Equalization tank area 44 m? 0.045 m*/m? + min 0.45 EA/m?
2 m*/min 20 Over 12 hour
Equalization tank volume | 155 m® 0.013 m*/m’ - min 0.13 EA/m’

1) Specification of distribution plate : 0.1 m?/EA

2) Blowing time : general 12 hour, blowing-time is determined by sludge aeration test

3) Blower capacity : 1.83 kw/ m*min(air) at U water treatment plant,

Table 6. Standard installation according to facilities & equalization tank capacity

Facilities capacity Equalization tank(ave.)" Volume(m?®) | Air flux need” (m*/min) | Distribution plate need?(EA)
Less than 50 thousands m?/day 329 5.2 52
Less than 100 thousands m?/day 660 10.3 103
Less than 300 thousands m?/day 2,422 37.8 378
Less than 1,000 thousands m*/day 5,723 89.3 893

1) average tank volume of 24 K-water water treatment plants

2) safety factor : 1.2
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