


Table 1. Water quality parameters of an urban river (Kirtankhola) in Bangladesh
	Sites
	Temperature (°C)
	pH
	 
	Salinity (ppt)
	Hardness (mg/L)
	DO (ppt)
	 
	Alkalinity (ppm)
	Ammonia (ppm)

	 
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter

	S1
	31.1
	21.2
	8.22
	7.92
	1.58
	2.92
	132.0
	172.6
	7.40
	8.58
	147.3
	198.0
	0.23
	0.36

	S2
	28.9
	19.6
	8.02
	7.92
	1.34
	1.82
	126.9
	162.5
	8.81
	9.90
	137.1
	177.7
	0.31
	0.52

	S3
	30.7
	18.8
	7.61
	8.02
	1.24
	1.46
	121.9
	157.4
	7.66
	8.36
	167.6
	213.3
	0.10
	0.15

	S4
	32.1
	20.7
	7.92
	8.22
	0.85
	1.34
	116.8
	142.2
	5.71
	7.77
	172.6
	198.0
	0.13
	0.27

	S5
	29.9
	20.0
	7.82
	7.61
	0.73
	0.85
	121.9
	137.1
	6.55
	7.31
	157.4
	172.6
	0.11
	0.18

	S6
	30.9
	20.5
	8.63
	7.41
	1.34
	0.73
	132.0
	132.0
	8.66
	8.40
	177.7
	228.5
	0.13
	0.44

	S7
	32.0
	19.0
	8.43
	8.02
	0.61
	0.97
	137.1
	142.2
	10.1
	11.41
	177.7
	218.3
	0.12
	0.19

	S8
	29.3
	20.8
	8.22
	8.32
	0.85
	1.09
	132.0
	152.3
	7.49
	10.28
	187.9
	233.6
	0.13
	0.28

	S9
	27.8
	20.4
	8.83
	8.22
	0.49
	1.46
	142.2
	162.5
	5.94
	8.37
	192.9
	213.3
	0.21
	0.29

	S10
	30.3
	19.8
	9.24
	8.43
	0.73
	0.91
	126.9
	157.4
	8.70
	10.29
	213.3
	243.7
	0.27
	0.36

	S11
	29.7
	20.4
	7.70
	7.56
	0.94
	1.51
	128.0
	143.2
	6.32
	7.74
	153.3
	201.1
	0.25
	0.39

	S12
	30.6
	20.9
	8.24
	8.00
	0.69
	1.50
	132.0
	142.2
	5.34
	6.79
	145.2
	177.7
	0.15
	0.29

	S13
	28.8
	21.1
	7.64
	8.18
	0.72
	1.82
	131.0
	146.2
	8.10
	8.28
	138.1
	167.6
	0.16
	0.32

	S14
	28.4
	18.6
	7.60
	7.91
	0.74
	1.65
	114.8
	134.0
	6.14
	6.12
	145.2
	185.8
	0.21
	0.41

	Mean±SD
	30.0±1.28
	18.8±4.88
	8.15±0.50
	7.98±0.29
	0.92±0.33
	1.43±0.56
	128.2±7.52
	148.8±12.1
	7.45±1.41
	8.54±1.47
	165.2±22.9
	202.1±24.0
	0.18±0.07
	0.32±0.10







Table 2. Comparison of metals in water (µg/L) and sediment (mg/kg dw) with different international guidelines and other studies in the world
	River, Location
	Cr
	As
	Cd
	Pb
	References

	Water

	Kirtankhola River, Bangladesh
	33.25 
	8.14
	0.48
	21.14
	Present study

	Turag river, Bangladesh
	NA
	NA
	10
	2.0
	Mokaddes et al., 2013

	Buriganga river, Bangladesh
	114
	NA
	59
	112
	Bhuiyan et al., 2015

	Shitalakhya river Bangladesh
	80
	NA
	0.3
	50
	Islam et al., 2014

	Meghna River estuary, Bangladesh
	NA
	4.25
	NA
	41.32
	Hossain et al., 2020

	Old Brahmaputra  River, Bangladesh
	10
	NA
	1.0
	110
	Bhuyan et al. (2017)

	Subarnarekha River, India
	0.89
	 NA
	NA
	NA
	Singh and Giri (2014)

	Damodar River, India
	16
	NA
	9
	10
	Pal and Maiti (2018)

	Danjiangkou Reservoir, China
	0.0063
	0.0111
	0.0117
	0.0106
	Li et al. (2008)

	Three Gorges Reservoir, China
	 NA
	0.00233
	0.00102
	0.01121
	Gao et al. (2016)

	Chah nimeh reservoir-1, Iran
	0.0624
	0.0095
	0.0106
	0.0291
	Rajaei et al. (2012)

	Catalan River, Spain
	2.4
	2.9
	1.2
	2.2
	Carafa et al. (2011)

	Drinking Water Standard Board (DWSB)
	0.05
	0.05
	0.005
	0.05
	DoE (1997)

	WHO
	0.05
	0.01
	0.003
	0.01
	WHO (2011)

	USEPA, CMC, acute
	0.016
	0.34
	0.0018
	0.082
	USEPA (2021)

	USEPA, CCC, chronic
	0.011
	0.15
	0.00072
	0.0032
	USEPA (2021)

	Sediment

	Kirtankhola River, Bangladesh
	30.47
	4.48
	0.20
	19.98
	This study

	Rupsa River, Bangladesh
	25.26
	9.31
	3.78
	32.57
	Proshad et al., 2019

	Karnaphuli River (Bangladesh)
	20.3
	81.09
	2.01
	43.69
	Ali et al., 2016

	Karotoa River, Bangladesh
	109
	25
	1.2
	58 
	Islam et al., 2015a

	Korotoa River, Bangladesh
	165.84
	12.18
	1.49
	64.67
	Proshad et al. 2021a

	Dhaleshwari River, Bangladesh
	64.71
	 NA
	0.73
	15.4
	Hoque et al. 2021

	Liaohe River, China
	38
	19
	 NA
	17
	Wang et al. 2021

	Red River, Vietnam
	85
	 NA
	0.35
	66
	Nguyen et al. 2016

	Linggi River, Malaysia
	33.3
	36.1
	0.29
	30.2
	Elias et al. 2018

	Gorges River, Australia
	39
	11
	0.15
	67
	Alyazichi et al. 2016

	Swarnamukhi River, India
	84
	 NA
	 NA
	27.06
	Patel et al. 2018

	Beiyun River, China
	22.9-114.6
	2.2-15.1
	0.003-2.1
	11.6-61.8
	Liu et al. 2019

	Average Shale value (ASV)
	90
	13
	0.3
	20
	Turekian and Wedepohl, 1961

	TEL
	5.9
	37.3
	0.6
	35
	MacDonald et al., 2000

	PEL
	17
	90
	3.53
	91.3
	MacDonald et al., 2000





Note: CMC: criterion maximum concentration; CCC: criterion continuous concentration

Table 3: Potential ecological risk factors () and potential ecological risk indexes (PER) of heavy metals in sediments of an urban river in Bangladesh.
	
Potential ecological risk factors ()
	Potential ecological risk index (PERI)
	Pollution degree

	Sites
	As
	Cr
	Cd
	Pb
	Summer
	Winter
	Summer
	Winter

	
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	Summer
	Winter
	
	
	
	

	S1
	3.13
	4.83
	1.15
	1.52
	3.86
	4.92
	1.38
	1.78
	9.52
	13.1
	Low risk
	Low risk

	S2
	3.46
	5.87
	0.67
	0.89
	3.51
	4.21
	3.00
	4.20
	10.6
	15.2
	Low risk
	Low risk

	S3
	3.05
	3.80
	0.76
	1.02
	1.76
	3.17
	3.24
	4.64
	8.80
	12.6
	Low risk
	Low risk

	S4
	4.40
	6.08
	1.35
	1.49
	3.17
	3.91
	2.57
	3.20
	11.5
	14.7
	Low risk
	Low risk

	S5
	3.28
	5.71
	1.26
	1.61
	5.62
	7.38
	2.97
	4.30
	13.1
	19.0
	Low risk
	Low risk

	S6
	2.74
	4.62
	1.06
	1.42
	4.23
	5.23
	2.55
	2.82
	10.6
	14.1
	Low risk
	Low risk

	S7
	2.23
	5.59
	0.88
	1.16
	6.69
	8.10
	3.24
	4.53
	13.0
	19.4
	Low risk
	Low risk

	S8
	3.93
	6.37
	1.62
	2.12
	8.46
	9.42
	4.74
	5.66
	18.7
	23.6
	Low risk
	Low risk

	S9
	4.01
	6.35
	1.47
	2.31
	8.83
	10.3
	5.36
	6.34
	19.7
	25.3
	Low risk
	Low risk

	S10
	4.94
	8.42
	1.56
	1.90
	9.90
	12.4
	3.68
	4.74
	20.1
	27.5
	Low risk
	Low risk

	S11
	5.03
	6.96
	1.86
	2.13
	8.66
	11.0
	4.13
	5.29
	19.7
	25.4
	Low risk
	Low risk

	S12
	3.59
	4.72
	1.16
	1.38
	6.26
	7.30
	2.82
	3.85
	13.8
	17.3
	Low risk
	Low risk

	S13
	3.82
	5.41
	0.93
	1.14
	2.99
	3.15
	2.53
	3.52
	10.3
	13.2
	Low risk
	Low risk

	S14
	4.25
	5.46
	1.01
	1.13
	5.45
	5.76
	2.94
	3.57
	13.6
	15.9
	Low risk
	Low risk

	Mean
	3.70
	5.73
	1.19
	1.51
	5.67
	6.88
	3.22
	4.18
	13.79
	18.29
	Low risk
	Low risk



Table 4. PCA Rotated Component Matrix for the elements of water and sediment of an urban river (Kirtankhola) in Bangladesh (strong loadings are in bold face).
	Elements
	Water
	 
	Sediment

	
	Component
	 
	Component

	
	1
	2
	3
	 
	1
	2
	3

	Cr
	0.832
	0.373
	0.304
	 
	0.827
	0.433
	0.220

	As
	0.296
	0.918
	0.256
	 
	0.318
	0.907
	0.259

	Cd
	0.838
	0.23
	0.406
	 	
	0.831
	0.207
	0.433

	Pb
	0.460
	0.321
	0.826
	 
	0.336
	0.266
	0.898


Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
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