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There is a need to improve the efficiency of the existing sanitary treatment facilities, because the effluent
standard becomes more stricter and septic sludge increased. Thus, operating processes of sanitary treatment
system in M city changed with installation of additional facilities. Process modifications were as follows:
Dilution water was added to the next process after primary aeration tank. Some secondary sedimentation sludge
was recycled to primary aerator so that most of the organics were stabilized in primary aeration tank under
automatic control of dissolved oxygen. The line of effluent from dewatering process flowing to the activated
sludge tank was changed to the primary aerator. The primary sedimentation sludge line was linked to a

thickener.

Polymer was added to the activated sludge tank. The effluent of primary aerator and aerobic digester

was recycled from the 5th to the 1st sector. As consequencies of above process modifications, the improvement
of removal efficiency was achieved as BOD 54%, COD 42%, SS 61%, T-N 39%, and T-P 12%, respectively.
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Fig. 1. Diagram of sanitary treatment system before process modification in M City.
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Table 1. Flow rate of final effluent (m®)
Year
Month 1997 1998 1999 2000 2001
Total 954,244 837,269 1,006,605 773,302 716,027
Mean 79,520 69,772 83,884 64,442 59,669
Jan. 64,318 92,632 74,472 97,538 69,720
Feb. 52,013 83,124 96,068 83,369 62,580
Mar. 77611 84,653 77,680 73,351 54,300
Apr. 80,307 90,345 81,077 63,219 54,630
May 88,241 87,007 85,697 71,914 71,137
June 81,945 78177 82,619 61,449 54,954
July 94,672 81,090 80,653 63,701 82,566
Aug. 92,606 85,623 76,199 48,561 60,187
Sept. 80,662 37,559 79,023 47,070 52,122
Oct. 69,782 38,001 91,389 52,644 49,941
Nov. 77,364 35,041 92,194 50,053 53,322
Dec. 94,733 43,927 89,534 59,933 50,568
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Fig. 3. Diagram of sanitary treatment system after process modifications.
(Ttalic and underline symbolize process modification)
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Table 2. Yearly average concentration of influent in

2000~2001 (mg/ )
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“r "BOD COD__SS TN TP
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Table 3. The concentration of SS in secondary acti-
vated sludge tank after process modification

(mg/2)

First step Second step  Third step

Before After Before After Before After

SS 1573 68 2113 66 1568 129

Before : before modification(Feb., Mar., Apr., May, Jun.)
After : after modification(Aug., Sep., Oct.)



350
30.0
250
200
150
100

50

0.0

BOD (mg/t)

600

50.0
40.0

30.0

COD (mg/t)

200
100
0.0

500 ¢

400

30.0

SS (mg/L)

20.0

100

0.0

R A HE-PAFEFAHAL-AZTE-FTFA
BOD
Before modfication Ajter modification
¢« 4—|—>
* *
. . ¢ L . o
T ——
* . * N\.
* . L 4 . )
2 3 4 5 6 7 8 9 101112 1 2 3 4 6 7 8 9 10 11 12
2000 2001
Year
CcCOD
Before modification After modification
A (1 M hd
P S
— - \
2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 6 7 8 9 10 11 12
2000 2001
Year
SS
Before modfication After modfication
—
\“ * + o A M * *
. v
¢ ¢ \'
* .
2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 6 7 8 9 10 11 12
2000 2001

Year

Fig. 4. Effluent water qualities before and after process modifications.
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Fig. 5. SS removal effect by polymer addition to 5th sector of activated sludge.
Table 4. The quantities of electricity consumed during process control (kWh)
Year
Month 2000 2001
Jan. 250,589 246,918
Feb. 260,419 200,709
Mar. 219,420 188,160
Apr. 231,120 209,232
May 202,771 233,414
June 253,690 240,307
July 259,123 194,784
Aug. 280,982 208,320
Sept. 253,718 253,718
Oct. 198,710 201,451
Nov. 192,960 195,187
Dec. 126,394 226,350
Sum 2,729,903 2,597,550
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