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This study determines the actual amount and quality of sewage generated from various types of buildings
with diverse sewage inflow patterns. The findings highlight the necessity of revising the notice to account for
deviations from the existing sewage calculation method. Samples were retrieved from flow equalization tanks
of sewage treatment plants. The inflow biochemical oxygen demand (BOD) concentration of general restau-
rants ranged from 153.8 to 2,700.0 mg/L, i.e., 46.6 to 818.2% of the standard value of 330 mg/L issued by
the Ministry of Environment. For cafeterias, BOD concentration ranged from 85.5 to 690.0 mg/L, and for the
rice cake manufacturing factory, it ranged from 360.0 to 855.0 mg/L—exceeding the issued standard value of
100 mg/L in both cases. The daily sewage amount generated per unit floor area in five restaurants ranged from
12.9 to 97.0 L/m% These values were below the existing standard of 60 L/m? except for that of restaurant A
(ie., 97.0 L/m?). The daily sewage generation for cafeterias ranged from 62.6 to 104.2 L/m?. In most cases,
these values exceeded the existing standard of 35 L/m? by a factor of > 2. For the rice cake manufacturing fac-
tory, the daily sewage generation was 19.8 L/m?, i.e., higher than the existing standard of 15 L/m?2. Since the
characteristics of sewage generation vary significantly depending on the building use type, it is necessary to
further subdivide and manage the amounts of sewage generation under the existing law.

Key words: sewage treatment facility, sewage generation characteristics.
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Investigation site Building use type Subcategory Capacity (m’/d)
Restaurant A Restaurant Korean restaurant (Buffet) 30
Restaurant B Restaurant Korean restaurant (Korean traditional chicken soup) 40
Restaurant C Restaurant Korean restaurant (Beef bone soup) 12
Restaurant D Restaurant Korean restaurant (Duck BBQ) 49.9
Restaurant E Restaurant Korean restaurant (Duck BBQ) 70

Factory Food manufacturing and processing Food Manufacturing and Processing Sector (Rice Cake) 20
Cafeteria A Cafeteria Cafe (Coffee roastery and bakery cafe) 20
Cafeteria B Cafeteria Cafe (Coffee roastery and bakery cafe) 20
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Table 2. Existing standard values for the sewage amount by building use type

Building use type

Sewage amount

Daily sewage = BOD concentration

amount (L/m?) (mg/L)

Food manufacturing Processed food, delivery food facilities 30 130

facilities Cafes, etc. 35 100
Sales and 550 (Chinese)
business facilities Restaurant 60 330 (Korean)
Restaurant 200 (Japanese)
150 (Western)

Supplementary facilities 15 330

Industrial facilities - Food factory 15 100
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Fig. 1. Characteristics of sewage BOD concentration.
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Table 3. Results on BOD concentration from the survey of flow equalization tanks

Standard Average BOD Actual/ Water quality Target
Investigation site BOD concentration concentration standard BOD ratio standard pollutant removal
(mg/L) (min-max) (mg/L) (%) (mg/L) efficiency (%)
656.6
Restaurant A (153.8-1.470.0) 199.0 20 97.0
378.4
Restaurant B (2063-555.0) 114.7 20 97.0
692.3
Restaurant C 330 (182.4-1.410.0) 209.8 20 94.5
1582.8
Restaurant D (980.0-2.700.0) 479.6 20 93.9
920.6
Restaurant E (550.0-1.912.5) 279.0 10 97.6
546.2
Factory 100 (360.0-855.0) 546.2 20 94.5
. 188.6
Cafeteria A (110.0-480.0) 188.6 20 94.0
100 2349
Cafeteria B (85.5-690.0) 234.9 20 97.0
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Fig. 2. Distribution of BOD concentrations by day of the Morning Afternoon
week.
Fig. 3. Morning/afternoon BOD concentration distribution.
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Fig. 4. Distribution of SS, T-N, and T-P concentrations by investigation site.

Table 4. Results on SS, T-N, and T-P concentrations from the survey of flow equalization tanks

Average SS concentration Average T-N concentration Average T-P concentration

Investigation site

(min-max) (mg/L)

(min-max) (mg/L)

(min-max) (mg/L)

Restaurant A 303.1 (136.7-1,100.0) 54,04 (24.94-77.80) 9.449 (4.490-13.080)
Restaurant B 140.2 (43.8-600.0) 30.58 (17.05-42.92) 4472 (2.190-7.460)
Restaurant C 223.1 (82.5-1,153.3) 39.02 (7.85-87.24) 6.404 (0.885-11.540)
Restaurant D 922.3 (108.0-2,410.0) 58.56 (37.29-82.86) 9.430 (6.430-12.700)
Restaurant E 2462 (108.3-1,560.0) 42.79 (29.62-59.22) 6.092 (3.010-7.720)

Factory 232.8 (122.0-420.0) 17.63 (8.90-32.30) 5.693 (2.095-17.280)
Cafeteria A 2384 (40.0-950.0) 55.51 (34.32-82.74) 6.149 (3.770-10.720)
Cafeteria B 4163 (96.7-1,420.0) 60.32 (16.95-110.22) 6.079 (2.150-12.320)
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Table 5. Predicted sewage amount by building use type
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Invest.igation Cap?city A\;‘e;fre L(lisézly Ma:::;;mu(slzily Total ﬂozor area Peak 102.1d1ng facxzeiijéiwsewzz:izziunt
site (m°/d) (m/d) (m/d) (m?) coefficient %) (L/m?)
Restaurant A 30 5.6 7.7 100.0 1.4 18.7 97.0
Restaurant B 40 30.3 442 1,744.2 1.5 75.8 342
Restaurant C 12 2.1 33 191.9 1.6 17.5 24.8
Restaurant D 49.9 11.2 13.0 464.5 1.2 22.4 30.2
Restaurant E 70 9.7 10.9 991.3 1.3 6.3 12.9
Factory 20 7.6 10.0 590.4 1.3 38.0 19.8
Cafeteria A 20 94 21.6 4289 23 47.0 104.2
Cafeteria B 20 11.5 154 288.0 1.3 57.5 62.6
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