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Table S1. Effect of the Filtration Rate on the Removal of Physical Parameters for Flocculated Water (Stage 3)
	Filter bed
	Loading Rate
(m3/m2/d)
	Influent Turbidity

	
	
	Low
(< 15 NTU)
	Intermediate
(15 – 30 NTU)
	High
(> 30 NTU)

	Turbidity removal (%)

	Ar
	120
	84.68 ± 21.47
	B C
	86.56 ± 25.16
	B C
	95.48 ± 3.80
	E F

	
	240
	86.60 ± 11.71
	B C
	81.45 ± 31.39
	B C
	68.37 ± 34.69
	B C

	Bc
	120
	92.23 ± 4.54
	C
	95.36 ± 2.23
	C
	98.08 ± 1.61
	F

	
	240
	91.59 ± 6.07
	C
	96.21 ± 1.30
	C
	91.27 ± 7.80
	D E

	Ca
	120
	80.67 ± 11.16
	B
	85.63 ± 10.18
	B
	91.43 ± 5.53
	C D E

	
	240
	81.81 ± 8.64
	B
	83.55 ± 8.01
	A B
	75.03 ± 16.25
	B C D

	Gr
	120
	41.50 ± 23.22
	A
	50.34 ± 21.32
	A
	55.80 ± 11.57
	A B

	
	240
	34.67 ± 17.04
	A
	45.27 ± 20.84
	A
	27.50 ± 14.07
	A

	p value
	
	
	

	Effect of filter bed
	< 0.001 *
	< 0.001 *
	< 0.001 *

	Efecto of loading rate
	0.607
	0.263
	< 0.001 *

	Effect of bed x rate
	0.891
	0.645
	0.052

	Colour removal (%)

	Ar
	120
	84.30 ± 22.52
	B C
	79.48 ± 23.42
	B C
	91.05 ± 3.03
	E F

	
	240
	85.06 ± 13.74
	B C
	78.87 ± 29.94
	B C D
	66.11 ± 33.67
	B C

	Bc
	120
	91.25 ± 9.19
	C
	88.73 ± 4.35
	C D
	94.46 ± 2.32
	F

	
	240
	90.51 ± 11.82
	C
	91.96 ± 2.32
	D
	87.77 ± 7.38
	D E F

	Ca
	120
	79.07 ± 12
	B
	79.31 ± 10.53
	B
	88.09 ± 4.91
	C D E

	
	240
	81.03 ± 16.88
	B C
	79.97 ± 8.26
	B
	71.73 ± 16.83
	B C D

	Gr
	120
	49.06 ± 16.28
	A
	48.52 ± 20.49
	A
	51.88 ± 10.88
	A B

	
	240
	38.94 ± 18.69
	A
	48.20 ± 11.69
	A
	25.36 ± 12.72
	A

	p value
	
	
	

	Effect of filter bed
	< 0.001 *
	< 0.001 *
	< 0.001 *

	Effect of loading rate
	0.719
	0.921
	< 0.001 *

	Effect bed x rate
	0.673
	0.505
	0.041 *

	Values are given as mean ± standard deviation
(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)
(*) Significant effect (p < 0.05)












Table S2. Effect of Filtration Rate on the Removal of Physical Parameters for Settled Water (stage 3)
	Filter bed
	Loading Rate (m3/m2/d)
	Turbidity removal (%)
	Colour removal (%)

	Ar
	120
	81.27 ± 11.55
	D E
	78.74 ± 28.44
	E

	
	240
	61.95 ± 15.67
	B
	46.23 ± 22.25
	B C

	Bc
	120
	87.53 ± 4.77
	E
	83.35 ± 20.66
	E

	
	240
	73.82 ± 13.59
	C D
	54.23 ± 26.63
	C D

	Ca
	120
	76.91 ± 13.67
	D
	71.10 ± 33.85
	D E

	
	240
	63.02 ± 20.39
	B C
	47.81 ± 27.10
	C

	Gr
	120
	16.80 ± 15.76
	A
	26.09 ± 34.43
	A B

	
	240
	16.37 ± 19.45
	A
	19.99 ± 21.25
	A

	p value
	
	
	
	

	Effect of filter bed
	< 0.001 *
	
	< 0.001 *
	

	Effect of loading rate
	< 0.001 *
	
	< 0.001 *
	

	Effect of bed x rate
	0.064
	
	0.007 *
	

	Values are given as mean ± standard deviation

	(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)

	(*) Significant effect (p < 0.05)




























Table S3. Effect of Influent Turbidity on the Removal of Physical Parameters for Raw Water (stage 3)

	Filter bed
	Influent Turbidity
	Turbidity Removal (%)
	Colour Removal (%)

	
	
	120 m3/m2/d
	240 m3/m2/d
	120 m3/m2/d
	240 m3/m2/d

	Ar
	Low
	42.40 ± 17.50
	B C D
	29.68 ± 22.62
	B C D
	24.27 ± 15.50
	A B C D
	14.74 ± 11.93
	A B C

	
	Low intermediate
	56.78 ± 23.96
	E F G
	40.56 ± 25.17
	C D E
	39.48 ± 26.05
	D E
	26.91 ± 18.59
	C D E F

	
	High intermediate
	38.62 ± 32.76
	C D E
	48.83 ± 25.55
	E F G
	27.54 ± 23.76
	C D
	39.72 ± 21.43
	F G H

	
	High


	38.57 ± 38.06
	C D E
	38.36 ± 34.42
	C D E
	27.22 ± 27.71
	B C D
	30.03 ± 27.42
	C D E F G

	Bc
	Low
	53.67 ± 5.18
	D E
	50.95 ± 8.60
	E F G
	34.36 ± 10.89
	D E
	29.66 ± 6.72
	E F G

	
	Low intermediate
	65.23 ± 6.59
	F G H
	61.93 ± 11.48
	F G H
	40.20 ± 6.31
	E F
	41.26 ± 13.39
	G H I

	
	High intermediate
	67.85 ± 11.31
	F G H
	75.55 ± 8.68
	H
	50.05 ± 10.25
	F G
	64.69 ± 12.40
	I

	
	High


	81.81 ± 7.61
	H
	70.49 ± 13.23
	G H
	64.22 ± 13.88
	G
	53.49 ± 14.83
	H I

	Ca
	Low
	43.28 ± 8.05
	B C D
	42.83 ± 10.20
	C D E
	25.05 ± 13.51
	A B C D
	21.65 ± 6.12
	B C D E

	
	Low intermediate
	55.98 ± 5.57
	E F
	46.84 ± 9.65
	D E
	32.26 ± 5.62
	C D E
	29.11 ± 10.23
	D E F G

	
	High intermediate
	58.21 ± 12.85
	E F G
	46.92 ± 12.09
	D E F
	40.82 ± 9.62
	E F
	37.79 ± 14.08
	F G H

	
	High


	70.56 ± 16.36
	G H
	57.55 ± 19.22
	E F G H
	53.81 ± 17.17
	F G
	40.55 ± 20.22
	F G H I

	Gr
	Low
	32.52 ± 10.62
	A B
	10.56 ± 7.11
	A
	20.19 ± 15.27
	A B C
	4.09 ± 4.88
	A

	
	Low intermediate
	24.29 ± 12.81
	A
	22.04 ± 6.32
	A B
	14.15 ± 7.07
	A
	13.50 ± 4.04
	A B

	
	High intermediate
	29.50 ± 15.52
	A B
	18.61 ± 7.10
	A B
	19.02 ± 10.88
	A B
	21.20 ± 26.63
	A B C D

	
	High
	39.59 ± 8.04
	A B C
	27.26 ± 13.23
	A B C
	25.55 ± 9.50
	A B C D
	15.52 ± 11.75
	A B C

	p value
	
	
	
	

	Effect of filter bed
	< 0.001 *
	< 0.001 *
	< 0.001 *
	< 0.001 *

	Effect of influent turbidity
	< 0.001 *
	< 0.001 *
	< 0.001 *
	< 0.001 *

	Effect of bed x turbidity
	< 0.001 *
	0.010 *
	0.012 *
	0.005 *

	Low turbidity (< 20 NTU), low intermediate (20 – 50 NTU), high intermediate (50 – 100 NTU), high (> 100 NTU)
Values are given as mean ± standard deviation

	(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)

	(*) Significant effect (p < 0.05)



Table S4. Effect of the Filtration Rate on the Removal of Physical Parameters for Flocculated Water (stage 3)
	Filter Bed
	Loading Rate
(m3/m2/d)
	Influent Turbidity

	
	
	Low
(< 15 NTU)
	Intermediate
(15 – 30 NTU)
	High
(> 30 NTU)

	Turbidity Removal (%)

	M1
	120
	80.56 ± 13.69
	A
	81.01 ± 13.16
	A
	92.40 ± 5.29
	A B C

	
	240
	76.08 ± 17.59
	A
	82.35 ± 8.52
	A
	83.10 ± 14.85
	A

	M2 Bc 
	120
	90.21 ± 6.24
	A
	86.67 ± 8.24
	A
	96.18 ± 2.66
	C

	
	240
	85.43 ± 12.70
	A
	86.21 ± 11.77
	A
	88.72 ± 10.58
	A B C

	M3 Bc
	120
	87.27 ± 7.15
	A
	82.57 ± 13.26
	A
	94.70 ± 3.65
	B C

	
	240
	82.79 ± 13.27
	A
	84.05 ± 6.91
	A
	87.11 ± 10.40
	A B

	M4 Bc
	120
	87.86 ± 7.86
	A
	87.32 ± 7.39
	A
	95.05 ± 4.66
	C

	
	240
	83.66 ± 11.79
	A
	85.41 ± 7.37
	A
	86.54 ± 10.82
	A B

	p value
	
	
	

	Effect of filter bed
	0.077
	0.238
	0.345

	Effect of loading rate
	0.104
	0.961
	< 0.001 *

	Effec of bed x rate
	0.990
	0.912
	0.963

	Colour removal (%)

	M1
	120
	76.26 ± 16.15
	A
	73.67 ± 17.50
	A
	90.89 ± 6.61
	A B C

	
	240
	65.50 ± 29.96
	A
	79.23 ± 12.64
	A
	79.96 ± 16.57
	A

	M2 Bc 
	120
	85.48 ± 9.83
	A
	80.23 ± 13.90
	A
	95.34 ± 3.66
	C

	
	240
	81.58 ± 15.44
	A
	85.09 ± 14.26
	A
	86.03 ± 11.16
	A B

	M3 Bc
	120
	82.34 ± 10.85
	A
	74.88 ± 17.89
	A
	94.20 ± 3.47
	B C

	
	240
	83.75 ± 12.58
	A
	81.41 ± 12.01
	A
	83.26 ± 12.60
	A

	M4 Bc
	120
	84.76 ± 10.83
	A
	80.77 ± 13.51
	A
	93.95 ± 5.95
	C

	
	240
	80.52 ± 17.65
	A
	84.52 ± 7.63
	A
	83.43 ± 12.21
	A

	p value
	
	
	

	Effect of filter bed
	0.175
	0.394
	0.387

	Effect of loading rate
	0.558
	0.109
	< 0.001 *

	Effect of bed x rate
	0.824
	0.979
	0.985

	(Bc) Filter bed with biochar
Values are given as mean ± standard deviation
(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)
(*) Significant effect (p < 0.05)










Table S5. Effect of Filtration Rate on the Removal of Physical Parameters for Settled Water (stage 3)

	Filter Bed
	Loading Rate (m3/m2/d)
	Turbidity Removal (%)
	Colour Removal (%)

	M1
	120
	74.49 ± 5.92
	A B
	73.31 ± 23.10
	A B

	
	240
	71.62 ± 7.95
	A
	65.69 ± 20.60
	A

	M2 Bc 
	120
	80.34 ± 5.44
	C D
	87.72 ± 15.76
	C

	
	240
	79.55 ± 6.55
	C D
	78.86 ± 21.16
	B C

	M3 Bc
	120
	78.83 ± 5.70
	B C D
	80.26 ± 18.16
	B C

	
	240
	76.09 ± 6.91
	A B C
	78.70 ± 18.16
	B

	M4 Bc
	120
	81.78 ± 5.50
	D
	87.93 ± 14.80
	C

	
	240
	78.12 ± 6.42
	B C D
	83.93 ± 15.92
	B C

	p value
	
	
	
	

	Effect of filter bed
	< 0.001 *
	
	< 0.001 *
	

	Effect of loading rate
	0.002 *
	
	0.004 *
	

	Effect of bed x rate
	0.646
	
	0.574
	

	(Bc) Filter bed with biochar
Values are given as mean ± standard deviation

	(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)

	(*) Significant effect (p < 0.05)





Table S6. Effect of Influent Turbidity on the Removal of Physical Parameters for Raw Water (stage 3)
	Filter Bed
	Influent Turbidity
	Turbidity Removal (%)
	Colour Removal (%)

	
	
	120 m3/m2/d
	240 m3/m2/d
	120 m3/m2/d
	240 m3/m2/d

	M1
	Low
	60.18 ± 9.68
	A
	59.91 ± 5.13
	A
	36.88 ± 9.82
	A
	34.14 ± 11.01
	A

	
	Low intermediate
	66.46 ± 7.07
	A B C D
	68.95 ± 9.10
	B C
	43.33 ± 7.44
	A B C D
	41.37 ± 16.34
	A B

	
	High intermediate
	70.98 ± 13.30
	C D E F
	70.87 ± 6.90
	C D
	54.49 ± 14.98
	E F G
	48.58 ± 8.44
	B C D E

	
	High

	89.29 ± 11.17
	G
	85.32 ± 18.62
	D E
	77.25 ± 15.77
	H
	74.16 ± 21.94
	E F

	M2 Bc
	Low
	62.13 ± 10.49
	A B
	63.51 ± 4.22
	A B
	39.48 ± 8.90
	A B
	42.28 ± 7.80
	A B C D

	
	Low intermediate
	69.57 ± 6.36
	B C D E
	72.93 ± 8.44
	C D E
	46.15 ± 10.11
	B C D E
	46.79 ± 15.47
	A B C D

	
	High intermediate
	76.81 ± 9.72
	E F G
	73.10 ± 8.82
	C D E
	60.34 ± 11.96
	G H
	51.50 ± 11.44
	C D E F

	
	High

	73.53 ± 37.70
	F G
	88.12 ± 16.78
	E
	64.56 ± 35.10
	G H
	78.41 ± 20.40
	F

	M3 Bc
	Low
	63.12 ± 6.54
	A B
	62.37 ± 4.16
	A B
	40.89 ± 7.64
	A B C
	40.60 ± 6.89
	A B C

	
	Low intermediate
	71.54 ± 5.40
	D E F
	72.66 ± 8.00
	C D E
	49.03 ± 8.36
	D E F G
	46.27 ± 15.17
	A B C D

	
	High intermediate
	75.29 ± 9.37
	E F G
	74.13 ± 5.94
	C D E
	58.46 ± 12.69
	F G H
	51.80 ± 8.10
	D E F

	
	High

	73.07 ± 37.68
	E F G
	85.14 ± 20.97
	D E
	64.38 ± 35.39
	G H
	75.68 ± 22.80
	E F

	M4 Bc
	Low
	64.17 ± 6.27
	A B C
	61.61 ± 4.32
	A B
	43.81 ± 7.87
	A B C D
	40.02 ± 7.25
	A B

	
	Low intermediate
	70.33 ± 7.18
	D E F
	72.27 ± 8.07
	C D E
	48.13 ± 9.37
	C D E F
	46.85 ± 14.72
	B C D

	
	High intermediate
	74.42 ± 10.13
	E F G
	73.55 ± 5.87
	C D E
	56.62 ± 13.25
	E F G H
	49.92 ± 9.51
	B C D E

	
	High
	72.43 ± 37.65
	E F G
	86.09 ± 20.62
	D E
	63.48 ± 35.60
	F G H
	76.14 ± 23.79
	E F

	p value
	
	
	
	

	Effect of filter bed
	0.920
	0.570
	0.909
	0.494

	Effect of influent turbidity
	< 0.001 *
	< 0.001 *
	< 0.001 *
	< 0.001 *

	Effect of bed x turbidity
	0.861
	0.999
	0.841
	0.999

	Low turbidity (< 20 NTU), low intermediate (20 – 50 NTU), high intermediate (50 – 100 NTU), high (> 100 NTU)
(Bc) Filter bed with biochar
Values are given as mean ± standard deviation

	(A B) Means of each column grouped with the same letter are not significantly different (p > 0.05)

	(*) Significant effect (p < 0.05)








Table S7. Turbidity Removal and Robustness Index within Settled Water Treatment
	Filter Bed
	Loading Rate (m3/m2/d)
	Turbidity Removal
(%)
	T50
(NTU)
	T95
(NTU)
	TRI95

	Ar
	120
	81.27 ± 11.55
	F
	0.25
	0.57
	1.39

	
	240
	61.95 ± 15.67
	B
	0.72
	1.01
	1.42

	Bc
	120
	87.53 ± 4.77
	G
	0.21
	0.36
	1.07

	
	240
	73.82 ± 13.59
	C D E
	0.39
	0.84
	1.47

	Ca
	120
	76.91 ± 13.67
	D E F
	0.35
	0.73
	1.4

	
	240
	63.02 ± 20.39
	B C
	0.56
	1.08
	1.52

	Gr
	120
	16.8 ± 15.76
	A
	1.54
	2.45
	2.33

	
	240
	16.37 ± 19.45
	A
	1.6
	6.6
	3.66

	M1
	120
	74.49 ± 5.92
	B C D
	0.29
	0.35
	0.89

	
	240
	71.62 ± 7.95
	B C
	0.34
	0.52
	1.1

	M2
	120
	80.34 ± 5.44
	E F
	0.22
	0.3
	0.89

	
	240
	79.55 ± 6.55
	E F
	0.2
	0.3
	0.95

	M3
	120
	78.83 ± 5.7
	D E F
	0.24
	0.29
	0.85

	
	240
	76.09 ± 6.91
	C D E
	0.22
	0.42
	1.16

	M4
	120
	81.78 ± 5.5
	F
	0.19
	0.3
	0.98

	
	240
	78.12 ± 6.42
	D E F
	0.22
	0.41
	1.17

	Turbidity removal is given as mean ± standard deviation
(A B) Means grouped with the same letter are not significantly different (p > 0.05)
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