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Abstract: Since the areas close to the Sundarbans mangrove estuary, which is one of the most
dynamic and productive ecosystems in the world, are very suitable for urban and industrial
activities, the coastal areas of this ecosystem are constantly exposed to metal contamination. In
this study, we analyzed the levels, spatial distributions, sources, pollution status, ecological risks,
and health risks for recreational users of 16 metals in surface water collected from 18 sampling
sites in the Sundarbans estuary. Considering the mean values of metals, Sr (2523 pg/L), Al (1731
pg/L), B (1692 pg/L) and Fe (1321 pg/L) were the most abundant metals in the coastal waters of
the estuary, while Cd (0.977 pg/L), Ni (3.11 pg/L), Cu (5.98 pg/L) and Cr (9.77 pg/L) were the
less abundant metals. All metals except Zr had the coefficient of variation (CV) values of over
35%, suggesting that other metals showed strong variation between sampling sites due to
anthropogenic activities. Al, Fe and Pb levels of all sampling sites were above the limit values set
for coastal and marine waters. Similarly, Pb levels of all sites exceeded the USEPA chronic
criterion set for saltwater aquatic life. The results of pollution indices indicated that there was a
serious metal pollution in almost all sampling sites. Low ecological risk (ER) at four sites,
moderate ER at five sites and considerable ER at nine sites were recorded. Dual hierarchical
clustering analysis grouped 16 metals into four clusters based on their potential sources and 18
sampling sites into three clusters based on their similar pollution characteristics. Health risk
assessment results indicated that total hazard index (THI) values of all sites for recreational
children were above the acceptable level of 1, indicating that water of all sites is not safe for health
of children. However, THI values of all sites except ST8 (1.1) and ST11 (1.19) for recreational
adults were below 1. Among the metals studied, Zr was found to be metal that contributes the most
(75.89%) to total health risk in this coastal estuary. This finding reveals the necessity of monitoring
of such less-studied metals such as Zr in the surface water of coastal estuaries. Carcinogenic risk
values of As were within or below the acceptable range at all sites, indicating that carcinogenic
risks would not be expected for recreational users.
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