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Table S1. The Estimated daily intake (mg/kg/day) (EDIs), Estimated weekly intake
(mg/kg/week) (EWIs), and Target hazard quotients (THQs) for Cu, Cd, Cr and Ni in
two groups consuming mussels (Mytilus galloprovincialis) from Romanian coasts of

the Black Sea (2001-2023).

Metal Year EDIs EWIs THQs
Children Adults Children Adults Children Adults
2001 3.05x10- 1.31x105 | 214x10+4 | 9.17x105 | 7.64x10+4 | 327 x10+
E-05
2002 2.37x10-° 1.01x105 | 1.66x104 | 713x10° | 594x10+4 | 2.54x 10+
2003 6.53 x 10 6 280x106 | 457x105 | 1.96x105 | 1.63x104 | 706 x 105
2004 292x10- 1.25x105 | 2.05x10+ | 878x10~° |7.32x10+4 | 3.13x10+
2005 327x10- 1.40x10-5 [ 229x10+4 | 9.81x10~° | 8.18x10+4 | 3.50x 10+
Copper 2006 1.18x 105 508x106 | 831x105 | 356x10°5 | 296x104 | 1.27x10+#
(Cu) 2007 340x10- 1.46x10-5 | 238x10+4 | 1.02x10+4 | 852x10+4 | 3.65x 10+
2008 1.58 x 105 6.78x106 | 1.10x10+4 | 4.75x105 | 3.95x104 | 1.69x 10+
2009 1.53x 105 655x106 | 1.07x10+4 | 459x105 | 3.82x104 | 1.63x10+#
2010 1.62x 105 697x106 | 1.13x10+4 | 4.88x105 | 4.06x10+4 | 1.74x 10+
2011 2.72x10% 116 x10-5 | 1.90x10+ | 8.16x10> | 6.80x10+4 | 291 x 10+
2012 7.14x105 3.06x10% | 500x10+4 | 214x10+4 | 1.78x 103 | 7.65x10+*
2013 5.84x10- 250x10% | 409x10+4 | 1.75x10+4 | 1.46x 103 | 6.26 x 10+
2014 6.98 x10 5 299x105 | 488x10+4 | 209x10+4 | 1.74x10-3 | 748 x 10+
2015 7.63x10°5 327x10% | 534x10+4 | 229x10+4 | 1.90x10-3 | 818 x 10+




Metal Year EDIs EWIs THQs
Children Adults Children Adults Children Adults
2016 9.63x10+ 412x105 | 6.74x10+ | 2.88x10+4 | 240x10-3 | 1.03x 10 -3
2017 1.38x 10+ 592x10°% | 9.67x10+* | 414x10+ | 3.45x10-3 | 148x10°3
2018 1.07 x 10 4 462x105 | 755x104 | 3.23x10+4 | 269x10-3 | 1.15x 103
2019 1.18 x 10 + 508x105 | 830x10+ | 3.56x10+4 |296x10-3 | 1.27x10-3
2020 7.87x10° 3.37x10°% | 551x10+4 | 236x10+ | 1.96x102 | 8.43x10+
2021 3.82x10- 1.63x10°5 | 267x10+4 | 1.14x10+4 | 955x10+ | 4.09x 10+
2022 410x10- 1.75x10°5 | 2.87x10+4 | 1.23x10+4 | 1.02x103 | 439x 10+
2023 424x10- 1.82x10°5 | 297x10+4 | 1.27x10+4 | 1.06 x103 | 455x 10+
Metal Year EDIs EWIs THQs
Children Adults Children Adults Children Adults
2001 1.88x10°5 | 8.07x10¢ | 1.31x10+4 | 565x105 | 1.88x 10 | 8.07x 102
2002 3.34x10% | 143x106 | 234x10°5 | 1.03x10° | 3.34x102 | 143x10~2
2003 745x107 [ 3.19x107 | 522x10¢ | 223x106 | 745x103 | 3.19x 103
2004 1.60x10¢ | 6.87x107 | 1.12x105 | 481x106 | 1.60x102 | 6.87x103
Cadmium | 2005 1.88x10¢ | 8.09x107 | 1.32x105 | 566x10-6 | 1.88x102 | 8.09x103
(Cd 2006 547x107 | 234x107 |3.83x10% | 1.64x10% | 547x10% | 2.34x10 3
2007 547 x10% | 234x106 | 3.83x10°5 | 1.64x10° | 547x102 | 2.34x102
2008 3.77x10% | 1.61x106 | 264x10°5 | 1.13x10° | 3.77x102 | 1.61x102
2009 230x10¢ | 9.87x107 [1.61x10-5 | 691x10¢ | 230x10-2 | 9.87x10-
2010 220x10¢ [ 943x107 | 154x105 | 6.60x10¢ | 220x10-2 | 943 x10-
2011 2.02x10% | 8.67x107 [ 141x10-5 | 6.07x10¢ | 2.02x102 | 8.67x10-3
2012 644x10° [ 276x10¢ | 451x10° | 1.93x105 | 644x102 | 2.76 x 102
2013 796x10° | 3.41x10¢ | 557x10° | 239x105 | 796x102 | 3.41x102
2014 287x10-5 | 1.23x105 | 201x10+ | 8.63x105 | 287x101 | 1.23x10
2015 481x10° | 206x10° | 336x105 | 144x10-5 | 481 x102 | 2.06x 10 2
2016 257x10% | 1.10x10° | 1.79x10+ | 771 x10> | 257x10* | 1.10x 101
2017 204x10° | 878x10°¢ | 143x10+ | 6.14x105 | 2.04x101 | 8.78x102
2018 1.99x10-5 | 853x10¢ | 1.39x10+# | 597x10-5 | 1.99x 101 | 8.53x10 2
2019 270x10-°% | 1.15x105 [ 1.89x10+ | 810x10-> | 2.70x10! | 1.15x10
2020 1.33x10-5 | 570x10¢ |{9.32x105 | 399x10-5 | 1.33x10t | 5.70 x 10 2
2021 1.25x105 | 538x10¢ | 8.78x105 | 3.76x10-5 | 1.25x 10! | 538 x 10 2
2022 1.59x105 | 6.83x10¢ | 1.11x10+ | 478x10-5 | 1.59x 10! | 6.83 x 10 2
2023 1.60x105 | 6.87x10¢ | 1.12x10+ | 481 x10-5 | 1.60x 10t | 6.87 x 10 2




Metal

Chromium
(Cr)

Year EDIs EWIs THQs
Children Adults Children Adults Children Adults
2004 523x106 | 224x106 | 3.66 x 105 1.56 x 10 5 1.74x1038 | 747 x 10+
2006 1.37x106 | 590x107 | 9.65x106 | 413x10*¢ |459x10+ | 1.96 x 10+
2007 513x106 | 219x10% | 3.59x 10 1.53x10 -5 1.71x1038 | 7.32x10+#
2008 641x106 | 275x106 | 449x10-5 1.92x105 | 213x1038 | 9.16 x10+#
2009 830x106 | 3.55x10¢ | 581x105 |249x10° |276x103 | 1.18x10-3
2010 305x10° | 1.31x10° | 2.14x10+4 | 9.17x10- 1.01x102 | 4.36x103
2011 895x106 | 3.83x10¢|626x105 |268x10°5 |298x103 | 1.27x10-3
2012 242x106 | 1.04x10¢ | 1.70x105 | 728x10¢ |8.09x10+4 | 3.47x10+*
2013 856x106 | 3.67x10¢|599x105 |257x10°5 |285x103 | 1.22x10-3
2014 554x106 | 237x10% | 3.88x 10 1.66 x 10 5 1.84x10-3 | 792x10+4
2015 1.21x105|5.19x106 | 848x10-° |3.63x10° |4.03x102 | 1.73x103
2016 1.94x105|833x106 | 1.36x10#* |583x10° | 6.48x103 |277x103
2017 386x10° | 1.65x10-5 | 270 x 10 4 1.16 x 10+ 1.28x102 | 552x103
2018 1.03x105 | 429x106 | 7.02x10-5 |3.01x10° |334x103 | 1.43x103
2019 846x10° | 3.62x10°|592x10+ |254x10+ |282x102 | 1.20x10
2021 8.61x10°|3.69x10° | 6.03x10+ |258x10+ |287x102 | 1.23x102
2022 1.28x10-5 | 550x10¢ | 898x10° |3.85x10° |427x10-3 | 1.83x107
2023 201x10° | 861x106|140x10+* |6.03x10°5 | 6.70x103 | 2.87x10-




Metal

Nickel
(Ni)

Year EDIs EWIs THQs
Children Adults Children Adults Children Adults
2003 526x106 | 2.25x10¢ | 3.68 x 105 157x105 | 263x10+4 | 1.12x 10+
2004 1.60x 105 | 6.88x106 | 1.12x10+ |4.82x10° | 8.03x10+4 | 3.44x 10+
2005 296x10° | 1.27x10° | 2.07x 10+ 890x10° | 1.48x103 | 6.35x 10+
2006 9.10x106 | 3.90x10¢ | 6.37x10°5 |2.73x105 | 455x10+ | 1.95x 10+
2007 870x106 | 3.72x10¢ | 6.09x 105 261x10° | 435x10+4 | 1.86x 10+
2008 486x10¢ | 208x106 | 340x10°5 1.45x105 | 243x10+4 | 1.04x 10+
2009 778x106 | 333x106 | 545x 10~ 233x10° | 3.89x10+4 | 1.66 x 10+
2010 580x106 | 248x10¢ | 4.06x 105 1.74x105 | 290x10+4 | 1.24x 10+
2011 1.05x105 | 452x106 | 7.39x105 316x10° | 528 x10+4 | 2.26 x 10+
2012 1.01x105 | 435x106 | 7.11x105 3.04x10° | 5.08x10+4 | 217 x 10+
2013 261x10° | 1.11x10-> | 1.82x 10+ 783x105 | 1.30x103 | 5,59 x 10+
2014 333x10° | 142x10-° | 2.33x10+# 9.99x10° | 1.66 x103 | 713 x 10+
2015 1.65x105 | 710x106 | 1.16 x 104 | 497x10° | 8.28x 10+ | 3.55x 104
2016 405x10° | 1.73x105 | 2.83x 10+ 1.21x104 | 202x103 | 8.68 x 10+
2017 480x10° | 205x105 | 3.36 x 10+ 144x104 | 240x10-3 | 1.03x 10
2018 6.53x105 | 2.80x10~° | 457 x 10+ 196x104 | 3.26x103 | 1.40x 10
2019 547 x10° | 2.34x10-° | 3.83x 10+ 1.64x104 | 273x1038 | 1.17x103
2020 440x10° | 1.88x105 | 3.08x 10+ 1.32x104 | 220x1038 | 943 x 10+
2021 426x10° | 1.82x10-° | 298 x 10+ 1.27x104 | 213x1038 | 9.13x 10+
2022 1.93x10°5 | 827x10° | 1.35x104 |579x10° | 9.66x10+ | 4.14x 104
2023 1.50x10°5 | 6.42x10° | 1.05x104 |450x10-° | 750x10+4 | 3.21x 10+




Table S2. The Estimated daily intake (mg/kg/day) (EDIs). Estimated weekly intake
(mg/kg/week) (EWIs) and Carcinogenic Risk Index (CRIs) for Pb in two groups
consuming mussels (Mytilus galloprovincialis) from Romanian coasts of the Black Sea
(2001-2023).

Metal Year EDIs EWIs CRIs
Children Adults Children Adults Children Adults
2001 324x105 [ 1.38x105 | 226x104 |9.72x10-5 |2.75x107 | 1.18x 107
2002 562x107 | 241x107 | 3.93x106 | 1.68x10- | 478 x10- | 2.04x 10
2003 524x106 | 224x10%6 | 3.67x105 | 157x10-5 | 445x10 | 1.91x 10
Lead (Pb) | 2004 352x107 | 1.50x107 | 246x106 |1.05x105 [ 299x10 | 1.28x 10~
2005 219x105 | 9.42x10-¢ | 1.53x104 | 659x105 | 1.86x10~7 | 8.01x 10
2006 755x10% | 323x108 [ 528x107 |226x107 | 6.42x10-10 | 2.75x 1010
2007 232x106 [9.98x107 | 1.63x105 | 698x10-6 | 1.98x10-5 | 8.48x 10
2008 403x10%6 | 1.73x10 | 2.82x10°5 |1.21x105 |3.43x10 | 1.47x 10
2009 199x105 | 855x10 | 1.39x 104 |598x10- | 1.69x 107 | 7.27x 108
2010 350x10-6 | 1.50x 106 | 245x105 | 1.05x105 | 2.98x10% | 1.27x 10
2011 136x105 | 5.85x10 | 9.56x105 |4.09x10- | 1.16 x107 | 4.97 x 108
2012 1.14x 10 | 491x107 | 8.02x106 |[3.43x10+ | 9.74x10° | 4.17x10-
2013 3.67x106 | 157x10%6 | 257x105 | 1.10x10-5 | 3.12x10 | 1.33x 10
2014 210x10% | 9.01x10° | 147x107 |630x108 | 1.78x 1010 | 7.65x 10-11
2015 498x10- | 213x10-¢ | 348x105 |149x105 | 423x10% | 1.81x 10
2016 319x10- | 1.36x10-6 [ 223x105 |958x10+ | 2.71x10% | 1.16 x 10
2017 411x10% | 1.76x10+6 | 2.88x105 |1.23x10-5 | 3.49x10 | 1.49x 10
2018 434x107 | 1.86x107 | 3.04x10% |1.30x10+ | 3.69x10~ | 1.58x 10~
2019 868x107 |3.72x107 | 6.07x106 |2.60x10+ | 7.38x10~ | 3.16x 10~
2020 9.13x107 |391x107 | 639x106 |274x10+ | 7.76x10~ | 3.32x 10~
2021 351x105 | 1.50x 105 | 2.46x104 |1.05x104 |2.98x107 | 1.28x 10~
2022 858x10- | 3.67x10 | 6.01x105 |257x105 | 7.29x10% | 3.12x 10
2023 310x10-5 | 1.33x10°5 [ 2.17x104 |931x105 |2.63x107 | 1.13x10~




Table S3. The Total hazard quotient (TTHQ) for cumulative risk of Cu. Cd. Cr and Ni
in two groups consuming mussels (Mytilus galloprovincialis) from Romanian coasts of
the Black Sea (2001-2023).

Year TTHQ TTHQ
(cumulative risk of several heavy (cumulative risk of several heavy metal
metal exposures) exposures)
Children Adults
2001 1.89x10 1 8.11x10 2
2002 3.40 x 10 2 1.45x102
2003 5.33x10- 3.37x10
2004 1.93 x10 2 8.28x10
2005 2.11x 102 9.08 x 10 -3
2006 6.69 x 10 3 2.86x10
2007 5.77 x 10 2 247 x 10 2
2008 4.05x10 2 1.73x10 2
2009 2.65x10 2 1.13x10 2
2010 3.29x10 2 1.41x102
2011 244 x 102 1.04 x 10 2
2012 6.75x10 2 2.89 x 10 2
2013 8.52 x 10 2 3.65x 10 2
2014 293x10 1.25x 101
2015 549x10 2 2.35x 102
2016 2,68 x 101 1.14x 101
2017 223x10 9.58 x 10 2
2018 2.08x10 8.93x 10 2
2019 3.04x101 1.30x 101
2020 1.37x101 5.88x 10 2
2021 1.59x 10 6.82x10 2
2022 1.70x 10 7.31x 107
2023 1.72x 10 7.39x 10 2




