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Table S1. Statistical characteristics of pollutant constituents in wastewater after successive treatment

stages at facilities No. 1 and 2

Wastewater discharge from

Wastewater discharge from

statistcal characteristics | TR | PR | SRR SR | el | bifiter
facility No. 1 facility No. 2
BOD; (mg Op+dm™)
Average 173.0 34.4 2.7 534.1 76.1 6.5
Median 128.0 30.0 2.0 560.0 52.0 4.5
Minimum 60.0 9.0 0.5 200.0 12.0 0.5
Maximum 480.0 97.0 10.0 830.0 240.0 31.0
Standard deviation 98.5 194 2.4 137.1 63.5 6.1
Coefficient of variation (%) 56.9 56.3 87.1 25.7 83.4 94.0
COD (mg O,-dm™)
Average 373.1 104.2 25.5 755.9 106.6 26.9
Median 354.0 89.0 23.0 699.0 102.1 27.0
Minimum 144.0 29.0 5.0 498.0 31.0 7.0
Maximum 641.0 245.0 63.0 1148.0 206.0 55.0
Standard deviation 142.7 56.5 15.7 175.0 49.8 11.2
Coefficient of variation (%) 38.2 54.2 61.7 23.1 46.7 41.7
NH,-N (mg-dm™)
Average 78.6 28.2 1.0 132.8 37.8 8.0
Median 80.5 24.0 0.4 132.3 29.4 4.3
Minimum 28.0 4.1 0.1 83.6 7.5 0.2
Maximum 125.8 76.5 4.8 177.8 90.7 30.8
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Wastewater discharge from

Wastewater discharge from

statistcal characteristics | TR | PR | SRR SR | PR | ioiter
facility No. 1 facility No. 2
Standard deviation 23.3 17.1 1.2 19.9 24.2 8.7
Coefficient of variation (%) 29.7 60.8 118.2 15.0 64.0 108.1
NO;-N (mg-dm™)
Average - 48.2 13.7 — 48.8 9.3
Median - 51.8 4.5 - 51.2 5.2
Minimum - 0.2 0.2 - 6.1 0.5
Maximum - 84.2 56.1 - 97.1 34.6
Standard deviation - 18.8 154 - 24.5 8.5
Coefficient of variation (%) - 39.0 112.3 - 50.2 91.8
TN (mg-dm™
Average 104.1 92.0 215 153.8 104.8 24.1
Median 112.0 100.0 11.0 152.3 103.7 23.2
Minimum 47.0 18.8 2.3 120.2 68.7 4.7
Maximum 149.3 142.2 73.7 219.9 148.4 66.0
Standard deviation 28.3 29.4 19.8 23.2 16.9 14.8
Coefficient of variation (%) 27.2 31.9 92.2 15.1 16.1 61.5
PO,-P (mg-dm™)
Average 10.6 9.7 1.3 16.5 12.8 51
Median 10.7 95 1.0 16.1 12.6 5.2
Minimum 3.6 3.2 0.2 8.5 6.4 0.6
Maximum 24.4 17.5 3.6 22.9 20.3 12.1
Standard deviation 3.9 35 0.9 3.2 2.8 3.1
Coefficient of variation (%) 36.2 35.6 66.9 19.7 22.1 61.6
TSS (mg-dm™
Average 58.0 31.9 8.0 142.4 55.8 8.6
Median 48.2 28.0 5.0 136.0 43.8 8.0
Minimum 214 10.0 1.0 66.6 22.6 0.6
Maximum 166.8 104.0 40.0 290.8 158.6 19.2
Standard deviation 32.8 19.7 8.3 58.1 30.0 4.8
Coefficient of variation (%) 56.6 61.6 104.2 40.8 53.9 55.4
Oxygen content (mg-dm™)
Average 13 3.8 8.6 0.4 2.7 7.9
Median 0.9 4.1 8.5 0.3 2.7 7.1
Minimum 0.1 0.1 5.6 0.1 0.2 4.6
Maximum 4.1 7.9 12.5 2.1 6.8 12.5
Standard deviation 1.0 2.0 1.8 0.4 2.0 2.1
Coefficient of variation (%) 81.7 52.3 21.4 91.2 76.2 27.3




Wastewater discharge from Wastewater discharge from
statistcal characteristics | TR | PR | SRR SR | PR | ioiter

facility No. 1 facility No. 2

Temperature (°C)
Average 11.7 10.9 8.4 11.6 9.7 8.9
Median 10.7 9.9 8.5 12.0 9.9 9.0
Minimum 3.8 3.7 0.8 4.3 1.2 0.1
Maximum 18.9 18.5 15.8 18.9 18.1 17.2
Standard deviation 4.8 4.9 4.9 4.9 54 5.7
Coefficient of variation (%) 40.9 44.7 58.6 42.0 56.3 64.1

Daily wastewater discharge from the house (dm®d™)

Average 539 - - 515 - -
Median 480 — — 518 - -
Minimum 364 - - 360 - -
Maximum 1037 - - 734 - -
Standard deviation 164 - - 98 - -
Coefficient of variation (%) 31 — — 19 - -

Explanations: BODs = biochemical oxygen demand over five days, COD = chemical oxygen demand, TSS =
total suspended solids, TN = total nitrogen.

Source: own study.
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Fig. S1. Graphs of the probability of exceeding the permissible values of the analysed pollutant
indicators in the treated wastewater at the two sites in comparative terms; source: own study



BODs Facility No. 1

Sprayed bed = 0.7226 + 0.0037 - x; r = 0.1086; p = 0.3855
Slope type biofilter = 0.7693 — 0.0001 - x; r = —0.0039; p = 0.9828
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COD Facility No. 1
Sprayed bed = 0.7816 + 0.0064 - x; r = —-0.2102; p = 0.2403
Slope type biofilter = 0.9933 — 0.0082 - x; r = -0.5228; p = 0.0018
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NHA;N Facility No. 1

Sprayed bed = 0.6152 + 0.0029 - x; r = 0.0806; p = 0.6558
Slope type biofilter = 0.9886 — 8.76E-5 - x; r = 0.0315; p = 0.8618
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Sprayed bed = 0.0904 + 0.0021 - x; r = 0.0661; p = 0.7148
Slope type biofilter = 0.6636 + 0.0151 - x; r = 0.4715; p = 0.0056
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BOD, Facility No. 2

Sprayed bed = 0.6715 + 0.0164 - x; r = 0.5931; p = 0.0003
Slope type biofilter = 0.9925 — 0.0006 - x; r = —0.2485; p = 0.163
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Sprayed bed = 0.7718 + 0.0074 - x; r = 0.4460; p = 0.0093
Slope type biofilter = 0.9683 — 0.0006 - x; r = —0.1845; p = 0.3040
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NH4-N Facility No. 2

Sprayed bed = 0.485 + 0.0213 - x; r = 0.5771; p = 0.0004
Slope type biofilter = 0.9164 + 0.0005 - x; r = 0.0270; p = 0.8816
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TN Facility No. 2

Sprayed bed = 0.2014 + 0.0102 - x; r = 0.4390; p = 0.0106
Slope type biofilter = 0.7659 + 0.0081 - x; r = 0.4704; p = 0.0057
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PO,-P Facility No. 1

Sprayed bed = -0.0627 + 0.0111 - x; r = 0.2373; p = 0.1836
Slope type biofilter = 0.896 — 0.0031 - x; r = -0.1610; p = 0.3707
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TSS Facility No. 1

Sprayed bed = 0.4096 — 0.0024 - x; r =—0.0331; p = 0.0989
Slope type biofilter = 0.7535 + 0.0105 - x; r = 0.3941; p = 0.0232
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Sprayed bed = 0.211 + 0.0006 - x; r = 0.0258; p = 0.8868
Slope type biofilter = 0.7207 — 0.0042 - x; r = -0.1177; p = 0.5142
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Slope type biofilter = 0.9315 — 3.6128E-5 - x; r = —0.0040; p = 0.9824
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Fig. S2. Scatter plots with regression lines and 95% confidence levels illustrating correlations between
pollutant removal efficiency and temperature of treated effluent in successive process units of both

facilities; source: own study



