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Evaluation of Sewage Treatment Plant Efficiency in the Variation of
Sewage Inflow and Sludge Interface Height by Rainfall
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Abstract : Variation of sewage sludge interface height and flow rate by rainfall were applied to the actual public sewage treatment
plant, and the efficiency of sewage treatment was evaluated by measuring BODs, CODwmy, SS, T-N, and T-P. When both flow and
interfacial height are increased, the treatment efficiencies in terms of the five water pollutants are decreased. Among them SS is
the most critical pollutant in rainfall. When 0.5 Q inflow was applied, the efficiencies were 74.2% at the sludge interface height
of 0.5 m, 76.4% at 1.0 m, 70.2% at 1.5 m, and 60.7% at 2.0 m. When 1.0 Q inflow was applied, the efficiencies were 71.7%
at the sludge interface height of 0.5 m, 71.9% at 1.0 m, 46.4% at 1.5 m, and -38.0% at 2.0 m. Operation at 2.0 Q~2.0 m and
3.0 Q~1.0 m above the sludge rising phenomenon occurred causing adverse effects on the public bodies. If the flow rate increases,
the processing efficiency is reduced from 74.2% to 17.3%, even though the sludge interface height was maintained at 0.5 m, so
that the inflow adjustment was most important during rainfall, and the interface height of 1.0 m should be maintained to minimize
the adverse effect on public water system.
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Table 2. Operating conditions

Division 05Q 10Q 20Q 30Q
Total volume (m®) 3,138 3,138 3,138 3,138
Sewage flows (ms/h) 780 1,560 3,125 4,690
Retention time (h) 4 2 1 07
Surface loading (m*/m?-d) 182 36.3 726 1089

Overflow loading (m*/m-d) 9225 185 370 555
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Table 1. Typical conditions of wastewater treatment plant in study area

Sewer system
Combined

Capacity (m°/d
pacity ) Separated

Process

Phosphorus plant Filtration plant Disinfection plant

900,000 62% 38%

NPR, Bio-Sac A0

Co-precipitation MDF NaOClI

Table 3. Compare water by sewage treatment plant

D-sewage concentration (mg/L)

Division

The national average concentration (mg/L)

BOD COD SS T-N T-P BOD COD SS T-N T-P

Influent 150.2 929 1575 36.5 39 1480 846 1449 350 39
Effluent 25 1.2 3.0 122 0.2 43 99 3.2 10.9 0.7
Removal efficiency (%) 98.3 879 981 66.6 950 971 88.3 978 68.9 821
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Fig. 1. Variation of influent and after primary wastewater quality during rainfall,

Table 4. Removal efficiency in primary treatment plant during rainfall

Time (h)

Influent concentration (mg/L)

Primary treatment concentration (mg/L) (Removal efficiency (%))

Date Rainfall (mm)
BOD SS T-N T-P BOD SS T-N T-P

322 18 149.0 2176 249 3.0 1324 (111) 1150(47.2) 26.3(-5.6) 3(-43.3)

42 155 106.7 152.9 321 34 76.0 (28.8) 839 (45.1) 31.6(1.6) ( 17.6)

6.29 399 101.4 175.4 285 28 829(18.2) 63,2 (64.0) 258(9.5) 2.8(0.0)

75 1156 1042 2565 288 27 63.9(38.7) 766 (70.1) 284 (1.4) 2.7(0.0)

8.30 119.4 - 1945 145 15 - 57.0(70.7) 156 (17.6) 1.5(0.0)
Average 58.88 11563 1994 258 27 88.8 (23.0) 79.1(60.3) 255(1.2) 1(-148)
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Table 5. Increased influx of sewage treatment efficiency according to the interface height

Effluent concentration (mg/L) (removal efficiency (%))

Sewage flows Influent concentration
ltem Q (mg/L) Interface height Interface height Interface height Interface height
05m 1.0m 156m 20m
05 2373 613 (74.2) 56.0 (76.4) 70.7 (70.2) 93.3 (60.7)
s 10 256.0 725(71.7) 720(71.9) 137.3 (46.4) 353.3(-38.0)
20 246.0 933 (62.1) 2827 (-14.9) 4533 (-84.3) Sludge rising
30 2200 182.0(17.3) Sludge rising Sludge rising Sludge rising
05 2887 1457 (49.5) 1352 (63.2) 140.1 (51.5) 171.0(40.8)
BOD: 10 296.4 152.0 (48.7) 1657 (47 .5) 2147 (27.6) 343.3(-15.8)
20 2765 204 4 (26.1) 311.3(-12.6) 3727 (-34.8) Sludge rising
30 2908 260.0 (10.6) Sludge rising Sludge rising Sludge rising
05 106.7 51.3(51.9) 519 (514) 57.7 (45.9) 65.9 (38.2)
CODu. 10 1025 522 ) 580 (43.4) 84.0(18.0) 121.5(-18.5)
20 120.0 88.4 (26.3) 160.7 (-33.9) 196.0 (-63.3) Sludge rising
3.0 982 83.3(15.2) Sludge rising Sludge rising Sludge rising
05 411 25.0(39.1) 4.6 (33.3) 51(26.1) 293 (28.7)
TN 1.0 446 28.5(36.1) 52(268) 56(21.1) 497 (-11.4)
20 462 311 ) 7.7(-10,0) 78(-11.4) Sludge rising
30 425 36.7 13_6) Sludge rising Sludge rising Sludge rising
05 6.9 ) 46(33.3) 5.1(26.1) 56(18.8)
Tp 10 71 ) 5.2 (26.8) 56(21.1) 8.2 (-15.5)
20 7.0 5_2 (25_7) 7.7(-10.0) 78(-11.4) Sludge rising
30 6.8 6.2(8.8) Sludge rising Sludge rising Sludge rising
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