Table S1 Contamination characteristics, ecological and toxicity indicators 
	Indices
	               Equations
	Classification

	
Contamination factor (Cf)
	
Cf = 
               (Hakanson, 1980).
	- Cf < 1: Low contamination.
- 1 < Cf < 3: Moderate contamination.
- 3 < Cf < 6: Considerable contamination.
- Cf > 6: High contamination.

	
Contamination degree (Cdeg)
	
                  (Hakanson, 1980)
	- Cdeg < 6: Low contamination.
- 6 < Cdeg < 12: Moderate contamination.
- 12 < Cdeg < 24: Considerable contamination.
- Cdeg >24: Significant contamination.

	Modified contamination degree (mCdeg)
	    mCdeg =                                           

                 (Hakanson, 1980)  
	- mCdeg <1.5 < 1: Nil to low contamination
- 1.5-2: Low contamination
- 2-4: Moderate contamination
-4-8 : signifiant contamination
-8-16: High contamination
-16-32: Very high contamination
-mCdeg > 32 : Ultra high contamination degree

	
The pollution load index (PLI)
	
       PLI = (CF1 × CF2 × .... × CFn)1/n   
                   (Tomlinson et al., 1980)   
	- PLI =0 : Baseline.
- PLI < 1: No pollution.
- PlI > 1: Pollution.

	
Enrichment factor (EF)
	
EF = me/Fe2O3) sample / (me/Fe2O3) sample background
(Xu et al., 2018) 
	- EF < 1: No enrichment.
- EF < 2: Minimal enrichment.
- 2 = EF < 5: Moderate enrichment.
- 5 = EF < 20: Significant enrichment.
- 20 = EF < 40: Severe enrichment.

	

Geo-accumulation index (Igeo)
	

Igeo = Log2)

                             (Müller, 1981) 
	- Igeo = 0: Low pollution.
- Igeo < 1: Low to moderate pollution.
- Igeo < 2: Moderate pollution.
- Igeo = 2 – 3: Moderate to strong pollution.
- Igeo = 3 – 4: Strong pollution.
- Igeo = 4 - 5: Strong to extreme pollution.
- Igeo > 5: Extreme pollution.

	Toxic risk index (TRI) 




Toxic units analysis       (TUs)  
	
                      
                   (Ustaoğlu et al., 2020)

     

TUs 
(Zhang et al., 2016)
	- TRI < 5: No toxic risk
-5-10: Low 
-10-15: Moderate
-15-20: Significant
TRI > 20: Very high toxic risk.

TUs <4 low toxicity
 4≤TUs≤6, moderately toxicity
 TUs>6, heavily toxicity

	
Potential ecological risk index (RI)
	

=                                                                                                                     
          (Hakanson, 1980)
	- RI < 150: Low ecological risk.
- RI = 150 < 300: Moderate.
- RI = 300 < 600: High.
- RI ≥ 600: Very high environmental risk index. 

	


Modified hazard quotient (mHQ)
	

                    (Emenike et al., 2020) 
	- mHQ < 0.5: Nil severity of contamination.
- 0.5 < mHQ < 1: Very low severity.
- 1 < mHQ < 1.5: Low severity.
- 1.5 < mHQ < 2: Moderate severity
- 2 < mHQ < 2.5: Considerable severity 
- 2.5 < mHQ < 3: High severity 
- 3 < mHQ < 3.5: Very high severity 
- mHQ > 3.5: Extreme severity of contamination















Table S2 Input values for exposure assessment of PTEs through ingestion and dermal routes 
	Exposure Items
	Adults
	Children
	Units
	

	C
	-
	-
	mg/L
	

	IngR
	100
	200
	mg/day
	

	InhR
	20
	7.6
	m3/day
	

	EF
	365
	365
	Days/year

	ED
	24
	6
	Years
	

	BW
	70
	15
	Kg
	

	AT
	8760
	2190
	Days
	

	SA
	5700
	2800
	cm2
	

	ABS
	0.001
	0.001
	unitless
	

	AF
	0.07
	0.2
	mg/cm3/day

	PEF
	1.36 × 109
	1.36 × 109
	m3/kg
	




Table S3 Rfds and CSFs used for health risk assessment in this Study 
	
	Cd
	Co
	Cr
	Cu
	Mn
	Ni
	Pb
	Zn
	As

	RfDing 
	0.001
	0.02
	0.003
	0.04
	0.047
	0.02
	 0.0035
	 0.3
	0.0003

	RfDderm 
	0.00001
	0.016
	0.00005
	0.012
	0.00184
	0.0054
	0.000525
	0.06
	0.000301

	CSFing 
	0.0038
	    – 
	0.5
	   – 
	    – 
	1.70E + 00 
	0.0085
	    – 
	1.50E + 00

	CSFderm 
	     – 
	    – 
	2.00E + 01 
	    – 
	    – 
	4.25E + 01 
	         – 
	     – 
	3.66E + 00





Table S4 Sample location and geographical coordinates of the study area  
	Sample code
	Location 
	Latitude 
	Longitude
	       Elevation 

	ST1 and ST2
	Ngodilom
	04°1'20.9"
	010°42'52.3"
	303

	
	
	
	
	
	

	ST3and ST4
	Ngodilom
	0401'14.7"
	01043'01.8"
	281

	
	
	
	
	
	

	ST5
	
	Ngodilom
	04°01'15.3"
	010°43'04.1"
	290

	
	
	
	
	
	

	ST6
	
	Ngodilom
	04°01'53.5"
	010°43'53.7"
	300

	
	
	
	
	
	

	ST7&ST8
	
	sokla
	04°01'35.2"
	010°43'46.9"
	336

	
	
	
	
	
	

	ST9&ST10
	
	Lepaha
	04°01'34.5"
	010°43'47.7"
	313

	
	
	
	
	
	

	ST11A &ST11B
	Lepaha
	04°01'35.8"
	010°43'46.8"
	406

	
	
	
	
	
	

	ST12
	
	Pogue
	04°01'66.7"
	010°43'27.9"
	293

	
	
	
	
	
	

	S13
	
	Pogue
	04°00'23.0"
	010°41'39.9"
	294

	
	
	
	
	
	



