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Abstract @ We reviewed investigation status on turbidity plume in the statement of marine environmental survey(2008 to 2012) associated with marine
sand extraction projects. The survey statement from seven marine sand extraction sites (extraction area of Southern EEZ, extraction area of Western
EEZ, relocation zone in the Western EEZ, sea area under jurisdiction of Taean-gun, sea area under jurisdiction of Ansan City, and two
discrete sea areas under jurisdiction of Ongjin-gun) in the nearshore and offshore of Korea showed that in situ observations were carried out for
the dispersion and transport of suspended sediments on two areas (One is a extraction area in the EEZs, the other is an area of coastal sites).
However, sampling station and range have not been selected considering physical, geographical factors (tide, wave, stratification, water depth, etc.)
and weather conditions (wind direction and velocity, fetch, duration, etc). Especially turbidity plumes originating from three sources, which include
suspended sediments in overflow(or overspill) discharged from spillways and reject chutes of dredging vessel, and resuspended sediments from
draghead at the seabed, may be transported to a far greater distance outside the boundary of the extraction site and have undesirable impacts on the
marine environment and ecosystem. We address that behaviour of environmental pollutants such as suspended solids, nutrients, and metals should be
extensively monitored and diagnosed during the dispersion and transport of the plume. Finally we suggest the necessity to supplement the current
system of the sea area utilization consultation and establish the combined guidelines on marine sand extraction to collect basic data, to monitor

cumulative effects, and to minimize environmental damages incurred by the aftermath of sand extraction.
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Fig. 1. Percentage variations of marine sand to total aggregate
mining during 1992~2012.
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Table 1. Main areas of marine sand extractions from 2008 to 2012

Surface Area

Sea area Marine Sand Extraction Area Licensed Period Mining Site ()
Southern EEZ Oct., 2008 - Dec., 2012 5 13.7
EEZs" Relinquished zone in the Western EEZ Mar., 2008 - Mar., 2010 8 22.0
Relocation zone in the Western EEZ Mar., 2008 - Dec., 2012 10 27.0
Sea area under jurisdiction of Ongjin-gun Nov., 2008 - May, 2009 4 10.8
Sea area under jurisdiction of Ongjin-gun Jan., 2010 - Dec., 2012 11 32.4
Jan., 2008 - Sep., 2009
Coastal Water Se¢a area under jurisdiction of Taean-gun Sep., 2009 - Aug., 2010 4 10.8
Dec., 2011 - Jun., 2012
4.1

Public waters adjacent to Pung and Yuk
islands of Ansan City

Feb., 2010 - Dec., 2010 2

* EEZs are the abbreviation of Exclusive Economic Zones.
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Table 2. Survey status on dispersion of turbidity plume and other pollutants during marine sand extraction

Sea S Water Number of Station Criteria In situ Observation
Area Pg‘i/:c}ll Depth Water Layer of Station - . Dredger Type
(Case™) (m) Extraction Control Selection Duration  Distance
(hours) (km)
* Surface : 2m .
I**  May, Oct. Mean : 82 *Middle : 40m 3 3 Unidentified 25 1.3 Clzgeeriumon dredger
* Bottom : 70m
* Flood tide
. Feb., May, 31 ~ 67 Surface, Middle, 4 8 Tide cycle 77 1 Drag suction dredger
Aug Bottom * Ebb tide (DSD)
27

* The numbers denote the investigated case of 7 areas (4 areas in the nearshore, 3 areas in the EEZs) for the marine sand

extraction projects.
** This is an area of 3 extraction sites in the EEZs.
*** This is an area of 4 coastal extraction sites.
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A a5 AERS] oA M (Energy transfer) ¥4 E3l,
AU sFFo] X022 F7KBiomagnification)shi= 54
o] JTHKim et al, 2011; Wang et al., 2011; Laane et al., 2013).
T]%-0] Vethaak and Rheinallt(1992)= ¢t o] 9] dHz o<
E27F Q13 FA|(Cause-effect relationship)s 2AMSH 23}, Q¢
71ZF AW =54 4ol FAE AEolA sgEE At 5o
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(Van der Oost et al., 2003; Islam and Tanaka, 2004; Laane et al.
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Fig. 3. A conceptual diagram of potential links on physical, geomorphological, chemical, and biological (including commercial fisheries)

impacts due to marine sand extraction activity (established extensively after an original format by Kim and Grigalunas, 2009).
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Table 3. Additional considerations for the marine environmental surveys associated with suspended sediments and pollutants
during and post dredging for marine sand extraction

Characters

Marine Environmental Damages Detailed Environmental Assessment
of Impact

Primary, Creation and dispersion of high * In sifu monitoring of turbidity plumes along the main tidal axis during sand mining activities
Secondary turbidity in deep water - Continuous observation along turbid plumes during certain time
* Behaviour of dissolved materials (in-/organic nutrients, heavy metals, organic compounds etc.)
in porewater
- Release directly after sand mining and effects on deterioration of bottom water quality
* Desorption/adsorption of pollutants from resuspended sediments
* Development of DO deficiency in bottom of sand pits during summer seasons
Primary, Creation and dispersion of high * Tracking of overflow plumes along tidal current (full tidal excursion) and wave
Secondary turbidity in surface water, - Movement of overflowing sediments
- Transport of very fine suspended particles especially during stratification
- Continuous observation by distances and by depth layers
* Desorption/adsorption of pollutants from suspended sediments due to marine physical and
hydrodynamic parameters
- Impact on water quality parameters (SS, DISi, DIN, DIP, COD, TOC, some metals, Chl-a, etc.)
* Change in phytoplankton community structure due to imbalanced supply of inorganic nutrients
Primary, Disturbance of habitats and * Light attenuation due to the elevated suspended materials
Secondary ecosystems - Degree of prohibition of photosynthesis
* Selection and it's intensive monitoring of key species, sensitive species, etc
- Reproduction, growth, succession, etc
- Mortality/survival due to marine sand minining
* Assessment of ecological disturbance
- Calculation of IMD (Index of multivariate dispersion) and r.IMD (the relative IMD)
- [Polychaete/(Amphipod + Polychaete)] ratio in benthic ecosystems
* Assessment of the process of recolonisation and rates of recovery following cessation of dredging
- ANOVA test among stations on species composition (the number of species/taxa), population
density, and biomass
- Univariate (calculation of main ecological indices) and multivariate (MDS, ANOSIM)* analyses
* Assessment of exposure and bioaccumulation of organisms to refractory pollutants using
food-web structure (Biomonitoring with mesocosm experiments)
* MDS denotes non-parametric multi-dimensional scaling (MDS) ordination, ANOSIM denotes
analysis of similarities.

Deterioration of water quality

o A7I7F FUEL levng, F7zh F<t %ﬂfﬂ
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