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Abstract : Dredging is inevitably necessary for the management of water infrastructure such as
waterways and polluted bottom sediment. Dredged material management options may be offshore
dumping, wetland creation, beach nourishment and various other engineering uses depending on
the given circumstances at the time of dredging. Among those options, wetland creation and beach
nourishment are the preferred ones in Korea considering significant loss of wetland and beach
erosion due to various development projects along the coastal region. In order to use dredged

material beneficially, however, dredged material needs to be assessed its suitability with respect to
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its engineering purpose and environmental criteria. In this paper, we demonstrate that

environmental risk of dredged material to be introduced into the marine environment can be easily

assessed using biomarkers with relative low cost. Biomarkers can also compliment pollutant

contents analysis that may not be specific to their impact on biological response. Biomarker

information may be used to assist decision making process in selecting suitable treatment or

beneficial use options for dredged materials.

Keywords : Dredged materials, Beneficial use, Risk assessment, Biomarkers, Marine organims
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Table 1. List of different bioassay used for assessment of dredged materials in other country (Partially adopted from Hansen

et al.(2007))

Organisms Exposure route | Duration Endpoints References
Rotifer population (Brachionus plicatilis) Elutriates 7d Survival (%) Riba et al. 2001
Amphipod (Corophium volutator, A. . RN DelValls et al.
brevicornis) Whole sediment 10d Survival (%) 19982, 1998b
Benthl(; microalgae  (Cylindrotheca Whole sediment 24-72h Growth inhibition Riba et al. 2001
closterium)

Polychaete (Arenocola marina) Whole sediment 10d Survival (%), bioaccumulation Thaml(gcg]glﬁeld
Oligochaete (Earthworm, Eisenia fetida) | Whole sediment |  14d,2 m Survival(%), Reproduction Best et al. 2004
. . o . Survival (%). Burrowing (TB50), | DelValls et al.
Bivalve (Ruditapes philippinarum) Whole sediment | 48h-15d Histological damage 19982, 1998b
Fish(benthic and pelagic) . Survival (%). Bioaccumulation, DelValls et al.
(Solea senegalensis, Sparus aurata) Whole sediment I-3m Histological damage 1998a, 1998b
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Table 2. Case studies on environmental investigation of dredged materials for beneficial uses

Target materials Treatment Method Remarks Reference
Harbor dredged materials - Risk assessment - Yoon & Jeong 2008
Dredging materials - bioluminescent bacteria test Beach nourishment Choi & Lee 2015
(Hwasun-port)
Dredging sediment e . .
Solidification Leaching test - Kim et al. 2012
(Stagnant water area)
Dredging materials Solidification Leaching test Construction and. fandfill Yoon et al. 2010
(Ulsan) cover materials
Dredged Sediments | ©loL-seale creation of |- COD, heterotrophic Arificial tidal flat Park ct al. 2008

artificial tidal flats

microbial numbers
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Table 3. The studies on evaluating pollution and toxicity of dredged material and disposal sites using biomarkers

Organism Species Biomarker Effect Pollutants Target Reference
. Mullus CYPIA (A)*, . . Regoli et al.
Fish barbatus | GST (A), MT (C)* - - Disposal site 2002
VTG (©) Endocrine Cr, Ni, Cu, Zn, Cd, Pb, | Dredged materials | Martin-Diaz et
disruption effect | Hg, As, PAHs and PCBs | in disposal site al. 2008
Carcinus . I Cr, Ni, Cu, Zn, Cd, Pb, . Martin-Diaz et
Crustacean naenas MTLPs (C) Bioavailability He, As, PAHs and PCBs Dredged materials al. 2007
Neutral red . Freitas et al.
retention Health status - Dredged materials 2012
Mytilus . Dredged materials | Radenac et al.
. edulis AChE (4) Pesticide in disposal site 2008
Bivalves 1 i Neutral red Buratti et al
uditapes eutra’re Health status - Dredged materials uratt et a
decussatus retention 2012

* (A) and (C) indicate ‘enzyme activities’ and ‘concentrations’ of target biomarkers in test organisms, respectively.
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