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Effects of Dredging-Derived Suspended Solids on the Growth
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Abstract: Dredging and port development generate suspended solids (SS) that may affect marine
ecosystems, while environmental impact assessments have largely relied on SS concentration changes
as a key indicator. However, this approach provides limited quantitative linkage to biological responses.
Here, we evaluated the growth response of the marine diatom Skeletonema costatum exposed to
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dredging-derived SS to quantify concentration-response relationships. SS prepared from seafloor

sediments collected in Gangjin Bay and Gwangyang Bay were tested using a 72-h algal growth

inhibition assay, and toxicity indicators were derived from relative growth rate data. Growth inhibition

increased with SS concentration in both regions. Probit analysis showed a lower EC50 for Gwangyang

Bay SS than for Gangjin Bay SS, indicating regional differences in sensitivity. In addition, analyses of

sediment physicochemical properties and metal composition indicated that the Gwangyang Bay

sample was finer and showed more reductive sediment characteristics than the Gangjin Bay sample,

whereas metal concentrations in both regions were generally below the domestic marine sediment

quality guideline level. The concentration-response relationships and toxicity indicators presented

here can support evaluation of potential biological effects by comparison with SS concentrations

predicted during dredging. By providing quantitative response data for suspended-phase exposure,

particularly for primary producers, this study offers baseline information to strengthen marine

environmental impact assessment.

Keywords: Dredging, Suspended solids, Toxic metals, Ecotoxicological assessment, Marine environmental

impact assessment
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Table 1. Summary of toxicity endpoints (NOEC, LOEC, and ECso) for S. costatum exposed to suspended solids derived from
Gangjin Bay and Gwangyang Bay for 72h.

Category Gangjin Bay (mg/L) Gwangyang Bay (mg/L)
SS range 25-400 25-400

NOEC 25 <25

LOEC 50 25

EC50 66.2 50.1

Notes: ECso values were estimated using Probit analysis (ToxCalc) based on 72h growth inhibition. NOEC/LOEC were determined at
p<0.05.

Table 2. Physicochemical properties of sediments collected from Gangjin Bay and Gwangyang Bay.

Parameter Gangjin Bay Gwangyang Bay
Mean grain size (®) 74 8.6
Water content (%) 54.0 61.8
Acid volatile sulfide (AVS) (mg/g-wet) 0.147 0.365
Chemical oxygen demand (COD) (mg/g-wet) 7.92 21.47
Ignition loss (IL) (%) 8.92 4.49

mg/L o14e] S A A WA BE L A8 AT UL sigmoid FE ] HEHHS T
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Table 3. Concentrations of heavy metals in suspended solid samples derived from sediments collected in Gangjin Bay and
Gwangyang Bay, determined by ICP-MS analysis.

oy Gangjin Bay Gwangyang Bay
Concentration (mg/kg) Mean RSD (%) Concentration (mg/kg) Mean RSD (%)

Cr 43.617 4.6 52.359 44
As 9.899 3.8 10.020 43
Cd 0.188 7.3 0.194 7.1
Pb 32.660 8.8 29.929 9.1
Zn 81.617 4.8 96.578 4.7
Cu 21.186 44 22.109 43
Ni 21.879 4.6 26.878 49
Li 64.426 6.6 112.087 6.0
Co 13.418 5.0 9.446 5.0
Mn 588.549 33 539.315 2.7

Table 4. Analytical results and recovery rates of certified reference material (MESS-4, NRC, Canada) for quality assurance of
sediment heavy metal analysis.

Category Cr As Cd Pb Zn Cu Ni Li Co Mn
Analysis result (mg/kg) | 76.51 23.40 0.31 2549 | 12133 | 31.08 | 4241 79.05 10.21 | 222.81
Certified value (mg/kg) 94.3 21.7 0.28 215 147 329 42.8 65.3 13 298

Recovery (%) 80.4 106.9 109.3 117.5 81.8 93.6 98.2 120.0 719 74.1

Notes. Recovery rates were interpreted with reference to the EPA quality-control recovery range for metal analysis (70-130%).
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Figure 1. Concentration-response relationships for growth inhibition of the marine diatom S. costatum exposed
to suspended solids derived from dredged sediments collected from Gangjin Bay and Gwangyang Bay.
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