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Fig. S1. Photographs of multiple MPs morphotypes extracted from water samples: film: (1, 2); 
foam: (3, 4); fragment: (5, 6, 7); fiber: (8, 9); Pellet: (10, 11); sheet: (12); fishing line: (13, 14, 15).



Fig. S2. Fourier transform infrared (FTIR) spectra of MPs observed in river estuary.



Fig. S3. a) CFi index; b) PRIi index; c) contribution of polymers in PHI index.



Table S1. Indexes of water microplastic assessment used in this study.

Table S2. Water physicochemical parameters of Karnaphuli River Estuary.

T
(◦C)

pH ALK 
(mg/l)

DO
(mg/l)

TDS
(ppm)

EC
(μS/cm)

TH
(mg/l)

SAL
(ppt)

Dry season (September)
S1 27.5 6.76 130 5.5 312 4987 340 2.5
S2 27.48 6.5 115 5.4 315 5672 450 2.9
S3 27.66 6.33 112 5.8 678 4950 375 2.5
S4 27.8 6.78 120 5.56 785 6060 360 3.1
S5 27.87 6.47 98 5.6 1249 11210 320 6
S6 27.48 6.38 100 6.1 1362 10870 350 5.8
S7 27.66 6.56 120 5.8 1239 26110 323.7 15.1
S8 27.8 6.38 125 6 1289 27650 450 16
S9 28 6.71 118 5.85 1386 29590 400 17.2

S10 28.1 6.62 130 5.9 1343 29190 430 16.9
S11 28.22 6.54 95 5.5 1248 28160 410 16.2
S12 28.34 6.35 135 5.3 1362 27650 335 15.8
S13 28.5 6.34 123 5.6 1340 28750 365 16.4
S14 28.75 6.35 110 5.9 1401 29140 430 16.6

Formula Explanations Limit values Reference

Contaminant factor (CFi)

𝐶𝐹𝑖 = 𝐶𝑖 / 𝐶0𝑖
 -  MP concentration𝐶𝑖

 -  minimal MP concentration𝐶0𝑖

<1 low contamination

1-3 moderately contaminated 

3-6 considerably contaminated

> 6 very highly contaminated

(Ibeto et al., 2021)

Polymer hazard index (PHI)

𝑃𝐻𝐼𝑖 =
𝑛

∑
𝑖 = 1

𝑃𝑖 × 𝑆𝑖 

 - percent of specific MP polymer types 𝑃𝑖

 - hazard score for polymer i based on 𝑆𝑖

Lithner et al. (2011).

<10 partially hazardous

10-100 moderately hazardous 

100-1000 strongly hazardous 

1000-10,000 strongly to 

extremely hazardous 

>10,000 extremely hazardous 

(Kabir et al., 2021)

Pollution load index (PLI)

𝑃𝐿𝐼𝑖 = 𝐶𝑖 / 𝐶0𝑖

𝑃𝐿𝐼𝑟𝑖𝑣𝑒𝑟 = 𝑛 𝑃𝐿𝐼1 × 𝑃𝐿𝐼2 × … × 𝑃𝐿𝐼𝑛 
 - pollution load index at station i 𝑃𝐿𝐼𝑖

 - riverine MPs pollution load index𝑃𝐿𝐼𝑟𝑖𝑣𝑒𝑟

<1 no pollution

>1 polluted condition
(Tomlinson et al., 1980)

Pollution risk index (PRI)

𝑃𝑅𝐼𝑖 = 𝑃𝐻𝐼𝑖 ×  𝑃𝐿𝐼𝑖

𝑃𝑅𝐼𝑟𝑖𝑣𝑒𝑟 = 𝑛 𝑃𝑅𝐼1 × 𝑃𝑅𝐼2 × … × 𝑃𝑅𝐼𝑛 
 - MPs pollution risk index at the station i 𝑃𝑅𝐼𝑖

 - MPs pollution risk for the river𝑃𝑅𝐼𝑟𝑖𝑣𝑒𝑟

<150 low risk

150-300 medium risk 

300-600 considerable risk 

600-1200 high risk 

>1200 very high risk 

(Kabir et al., 2021)



S15 28.8 6.46 140 5.8 1420 29225 420 16.6
Min 27.48 6.33 95 5.3 312 4950 320 2.5
Max 28.8 6.78 140 6.1 1420 29590 450 17.2
Ave 28.0 6.5 118.1 5.7 1115.3 19947.6 383.9 11.3

Wet season (April)
S1 30.1 5.8 175 5.6 69.2 5340 560 2.6
S2 29.1 5.6 150 5.8 92.4 6820 785 3.4
S3 29.9 5.7 140 5.5 149.6 5890 675 2.9
S4 29.9 5.8 160 5.85 153.45 6490 730 3.2
S5 30 5.7 128 5.9 99.42 12880 665 6.7
S6 28.5 5.7 130 6.1 110.5 11570 600 6.1
S7 30.3 5.7 165 6.45 125.34 26950 530 14.8
S8 30 5.6 170 6.6 132.8 28956 715 16.1
S9 30.4 5.7 140 6.9 125 30210 680 16.7

S10 30.6 6 175 6.13 68.25 31760 760 17.6
S11 28.9 5.2 125 5.91 58.4 31850 750 18.3
S12 29.04 5 175 6.02 72.5 31755 575 18.1
S13 30.02 5.06 160 6.4 82.12 31850 745 17.8
S14 30.04 5.08 155 6.2 120.5 31955 720 17.9
S15 30.05 5.02 185 6.5 112.2 31250 755 17.5
Min 28.5 5 125 5.5 58.4 5340 530 2.6
Max 30.6 6 185 6.9 153.45 31955 785 18.3
Ave 29.8 5.5 155.5 6.1 104.8 21701.7 683 12
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