


Tables 

Table 1. Chemical analysis of the water and filter media samples, reported as median (25%–75%); total concentrations of Cr, Cu, Ni, Pb, and Zn 
are presented. EC: electric conductivity, and WPIGFS: water pollution index. The WPIGFS was added to summarize the contamination level of the 
samples. I: Influent; ESA: Effluent of device D1; FD1: Filter material of D1; FD2: filter material of D2; EF: Effluent of device D2. 

 
 

Variable Category 
Sample 

size 
pH 
(-) 

EC 
(µS/cm) 

Cr 
(µg/L) 

Cu 
(µg/L) 

Ni 
(µg/L) 

Pb 
(µg/L) 

Zn 
(µg/L) 

WPIGFS 
(-) 

Water 
(n=41) 

Sampling 
position 

I 21 
7.7  

(7.5-7.9) 
85.9  

(73.2–120) 
7.6  

(1.3–23.6) b 
56.2 

 (44.0–102) 
5.9  

(3.2–8.6) 
4.5  

(2.0–9.7) 
150 

 (98.1–300) 
3.6  

(2.6–8.3) 

ESA 12 
7.6  

(7.5-7.7) 
176  

(127–278) 
8.2  

(1.0–11.0) b 
47.9  

(25.2–77.8) 
5.5  

(3.9–6.8) 
2.9  

(1.3–6.4) 
134  

(87–216) 
3.2  

(1.6–6.7) 

EF 8 
7.7  

(7.7-7.8) 
168  

(129–174) 
3.8  

(1.0–6.5) b 
40.1  

(23.2–44.6) 
2.8 

(2.0–3.3) 
1.2  

(0.5–2.2) 
45.3  

(33.9–61.9) 
2.1  

(1.6–2.6) 

Season 

Spring 19 
7.7  

(7.6-7.8) 
144 

(115-238) 
6.8 

(1.0-17.0) b 
50.1 

(31.9-120) 
4.1 

(2.5-8.7) 
2.7 

(1.4-8.7) 
116 

(77.7-378) 
3.4 

(1.8-8.3) 

Summer 13 
7.9 

(7.5-8.1) 
94.7 

(79.2-139) 
7.6 

(1.5-18.1) b 
50.7 

(42.9-71.7) 
4.1 

(3.0-5.9) 
3.3 

(2.4-7.1) 
143 

(77.7-205) 
3.1 

(2.3-6.7) 

Autumn 9 
7.5 

(7.3-7.7) 
74.8 

(66.8-136) 
5.3 

(1.0-8.1) b 
46.0 

(20.3-60.9) 
6.6 

(3.0-7.5) 
2.2 

(1.5-4.7) 
91.2 

(57.0-147) 
2.7 

(1.4-4.2) 

      
Cra 

(mg/kg) 
Cua 

(mg/kg) 
Nia 

(mg/kg) 
Pba 

(mg/kg) 
Zna 

(mg/kg) 
 

Filter 
materia
l 
(n=4) 

 

FD1 2   7.5b 32.9 42.0 <10 274  

FD2 2   22.4 41.1 11.7 <10 333  

a mean of duplicate, b contains value below limit of quantification (LOQ), which was substituted by the value of the LOQ 
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Table 2. Water and filter media samples characteristics and statistical analysis for the different samples. I: Influent; ESA: Effluent of device D1; 
FD1: Filter material of D1; FD2: filter material of D2; EF: Effluent of device D2. 

        
 

Variable Category Sample size  ASV richness Shannon index 
Biomass 

(copies x ml) 
Intl1   

(copies x ml) 

Water (n=41) 

Sampling position 

I 21 2601 4.92±0.3 1.75 x 109 ± 1.57 2.04 x 104 ± 5.11 

ESA 12 1927 4.72±0.6 2.73 x 109 ± 2.73 6.43 x 104 ± 10.0 

EF 8 2259 5.32±0.4 7.44 x 108 ± 10.0 5.01 x 103 ± 9.96 

Season 

Spring 19 2481 4.8±0.5 2.78 x 109 ± 2.35 3.51 x 104 ± 4.96 

Summer 13 2796 5.1±0.4 8.69 x 108 ± 6.75 1.08 x 104 ± 1.59 

Autumn 9 1428 4.7±0.5 1.48 x 109 ± 1.32 5.03 x 104 ± 12.11 

Filter material 
(n=6) 

 
FD1 3 848 5.3±0.03 2.72 x 107 ± 1.22 2.62 x 107 ± 0.67  

FD2 3 1486 6.1±0.1 2.58 x 107 ± 2.59 2.67 x 106 ± 1.95 
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Table 3. Kruskall-Wallis test employed to identify statistical differences in bacterial richness (ASV), diversity (Shannon), biomass and Intl1 gene co
pies between different environmental variables, sampling position and SQIDs design. To test differences among environmental variables (seasons) 
and sampling position (influent vs effluent) only water samples were considered (I, ESA, EF, n=41), while to test differences between SQIDs biofil
m, only filter samples were taken into account. P-value significance codes:  < 0.001 ***; < 0.01 **; < 0.05 *. n.a. (not applicable). 
 
 
 

 
 

Shannon 
Biomass 

log(16S gene copies/mL) 
Intl1 

log(intl1 copies/mL) 

 n 
Chi-

squared 
increased in Chi-squared increased in Chi-squared Increased in 

Seasons (in effluents) 20 1.82 n.a. 3.24 n.a. 2.40 n.a. 

D1 Influent vs effluent 24 1.76 n.a. 0.65 n.a. 3.88* 
Effluent 
(+2.01) 

D2 Influent vs effluent 17 4.28* Effluent (+1.09) 3 n.a. 0.85 n.a. 

ESA vs EF 20 5.00* EF (+1.12) 4.50* ESA (+3.67) 11.6*** ESA (+12.8) 

D1 vs D2 biofilm 6 3.97* D2 (+1.16) 0.04 n.a. 3.85* D1 (+9.82) 
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Figures 

Figure 1. Distribution bar plot of the relative abundance of bacterial groups at Phylum (A) and Genus (B) level in untreated and treated road runoff 
and SQIDs’ filter media. For better representation only taxa with relative abundance > 2% are displayed. I: Influent, ES: effluent of sedimentation, 
SA: effluent of sedimentation and adsorption, EF: effluent of filtration; FD1: filter material of D1; FD2: filter material of D2 (D1 and D2 as depicted in 
Figure 1.) 
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Figure 2. Non-metric multidimensional scaling (NMDS) based on Bray-Curtis dissimilarity of SQIDs effluents community data (n=20) and 
environmental factors. ESA: effluent of sedimentation and adsorption, EF: effluent of filtration. The correlation between species and environmental 
variables are indicated by a perpendicular projection of the species arrow-tips onto the line overlaying the environmental variable arrow.  
 

 

 
Figure 3. Spearman correlations between biomass normalized intl1 and heavy metals in SQIDs effluent water samples (n=20, nickel (A), zinc (B), 

lead (C)). 
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Figure 4. Heat map of Spearman correlation analysis between relative abundance of water effluents (n = 20) bacterial community and content of 

heavy metals at Phylum (A) and Genus level (B). Colors depict individual negative and positive correlations. 

 

.CC-BY-NC-ND 4.0 International licenseperpetuity. It is made available under a
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in 

The copyright holder for thisthis version posted January 12, 2021. ; https://doi.org/10.1101/2021.01.12.426166doi: bioRxiv preprint 

https://doi.org/10.1101/2021.01.12.426166
http://creativecommons.org/licenses/by-nc-nd/4.0/


Figure 5. Distribution of different types of resistance genes in the class I integron gene cassette sequences 
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