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Abstract: This study aims to present the characteristics of marine physics, water quality, and
sediment quality around offshore wind farm near the Gochang and Buan sea areas through the
analysis of monitoring data. The relationships between suspended solid and wave height as well as
suspended solid and flow velocity were analyzed. We found that Correlation Coefficient values of
0.61~0.69 between wave height and suspended solid, and suspended solid concentration reaches 75
mg/L or higher when wave height of more than 1m occurred in the spring (1 month). The water
quality index (WQI) was used to identify the status of the water quality in the study area. Most of the
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measured points were rated first grade (very good). The variation of chlorophyll-a was relatively hight

compared to the other criteria, indicating that it is a major factor affecting the quality index. In the

sediment column, all heavy metals were detected below the Threshold Effects Level (TEL), and ignition

loss and grain size show a positive correlation.
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Figure 1. A Location map of observation point for wave, currents, sampling point.
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Table 1. Observation overview of tidal current and suspended sediment (SS)
. . Location (WGS-84)
Item Period (2018) Station - -
latitude longitude
. PC-1 35925'35.2" 126°23'37.4"
Tidal Current 2018.04.12 ~2018.05.12.
PC-2 35°29'17.0" 126°23'33.4"
. SS-1 35925'34.9" 126°23'43.1"
Suspended Sediment
SS-2 35°29'15.1" 126°23'33.5"
- 2018.04.12 ~2018.05.11.
Wave Height — 35°26'08.9" 126°10'35.0"
Wind Speed - 35°26'32.5" 126°29'18.0"




Table 2. Results of analysis on the correlation between

turbidity and SS
Station Layer Correlation Coefficient
Surface 0.77
SS-1 Middle 0.80
Bottom 0.74
Surface 0.71
SS-2 Middle 0.75
Bottom 0.72
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Table 3. Analysis method of water quality and sediment quality item

Item Analysis method and equipment
Temperature, Salinity, DO, pH YSI-600QS
Secchi depth Secchi disk
Suspended solids Filter Equipment
Chlorophyll-a UV-Vis Spectrophotometer

NH4-N, NO2-N, NO3-N, PO4-P

Quaatro SFA Analyzer (Seal Analytical)

Trace minerals (Cr®", Cu, Ni, Zn, Cd, Pb)

ICP-MS (Thermo, iCAP RQ)

As, Hg Millennium Excalibur (PSA)
Water content Weight method
Ignition loss Weight method

Acid volatile sulfides (AVS)

Detectop Tube NO. 201H, GASTEC

Chemical oxygen demand (COD)

Potassium permanganate method

Heavy metals (Cd, Cr, Cu, Pb, Zn, Ni, Li)

ICP-MS (Thermo, iCAP RQ)

Hg

Atomic Absorption Spectrometer (AAS)

As

ICP-MS (Thermo, iCAP RQ)
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Table 4. Results of analysis on the correlation between SS
and wave height as well as SS and tidal current

Stgtion Layer Correlation coefficient
(sediment) Tidal current | Wave Height
Surface 0.11 0.67
SS-1 Middle 0.13 0.67
Bottom 0.15 0.69
Surface -0.02 0.67
SS-2 Middle 0.04 0.63
Bottom 0.01 0.61
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Figure 2. Time series of the wave height and wind speed.
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Figure 5. Time series of the tidal current and suspended sediment (SS-1, Bottom).
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Figure 6. Time series of the tidal current and suspended sediment (SS-2, Bottom).
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Figure 7. Time series of the wave height and suspended sediment (Bottom).
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ZARLA8E Fe o] 9lon, TEE DINGE A
7} A 7FA 9] 71544(0.23 mg/L) R}t A 8t
slato] 2B F FAFS UAA] & AOR B
Itk &E571A(DIP)9] Z-f-oll= 2015E =4 Al
E% 0.007~0,012 mg/L(Fa 0.009 mg/L), 37
A] 0,005~0.020 mg/L(*# <t 0.011 mg/L)<] H{I7}
ZAFE| AT}, 2018 &4 ZAF A= 0.001~0.008
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Table 5. Maximum, minimum and mean values taken from the study area for analysis of water quality index*

Chl-a (ug/L) DIN (pg/L) DIP (ug/L) Total
Sampling time
S Result Score Result Score Result Score WQI G Of
water quality

Min. 045 1 83.11 1 7.00 1 20 I
2015.'5’6 Max. 477 4 127.74 1 12.00 1 29 I
(Spring)

Avg. 1.27 1 108.16 1 9.16 1 20 I

Min. 0.67 1 4413 1 471 1 20 I
2015.8.28 Max. 3.24 1 89.26 1 19.92 1 20 I
(Summer)

Avg. 1.47 1 62.66 1 10.81 1 20 I

Min. 0.84 1 7.00 1 1.00 1 20 I
2018'.4'26 Max. 7.74 5 67.00 1 8.00 1 32 I
(Spring)

Avg. 3.71 2 21.07 1 321 1 23 I

Min. 1.52 1 9.00 1 1.00 1 20 I
2018.7.18 Max. 444 3 56.00 1 9.00 1 20 I
(Summer)

Avg. 2.38 1 25.44 1 5.11 1 20 I

*: DO saturation at bottom and Secchi Depth were surveyed to be above the reference value at all times and vertices

mg/L(E+ 0.003 mg/L), 20189 3}A A &

I=
o

0.001~0,009 mg/L(FE+F 0,005 mg/L) 2] €&

At £EE7]A(DIN) A 4=
(0.025 mg/L)H.t}h
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Table 6. Mean dissolved heavy metal concentrations in sea waters
Samling 6 Cr \ cd \ Cu \ Pb \ Zn \ As Hg
ampling time
(ng/L) (ng/L)
Base (short period) 200.00 19.00 3.00 7.60 34.00 9.40 1.80
2015.5.6 Surface 0.05 0.06 0.72 0.32 0.75 0.62 0.46
(Spring) Bottom 0.06 0.06 0.71 0.40 0.77 0.58 045
2015.8.28 Surface 0.06 0.06 0.70 0.07 0.66 0.39 0.39
(Summer) Bottom 0.06 0.04 0.75 0.12 0.67 0.40 0.36
2018.4.26 Surface 0.11 0.04 0.82 0.06 0.56 1.16 1.04
(Spring) Bottom 0.11 0.04 0.91 0.05 0.87 1.22 0.94
2018.7.18 Surface 0.09 0.03 0.49 0.04 0.66 1.24 1.05
(Summer) Bottom 0.08 0.03 0.61 0.08 0.70 1.29 0.99
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Oceans and Fisheries 2013). €3] 7jubt}= CHLs,
PCDDs/DFsel| tj3t 7|&= A7gste] vepbd 54
< BFE A E A= 7SS 7HAIAL Sl m)
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Table 7. Heavy metal concentrations in the study area (sediment)

o cd | o | cw [ P [ Zn [ As Hg
Sampling time
(mg/kg) (ngke)
. TEL 0.75 116 206 440 684 145 110
e PEL 272 181 644 119 157 755 62
Min. 0.05 408 47 129 354 27 49
2018426 ——0p ¢ 0.11 777 155 27 858 49 147
(Spring)
Avg. 0.07 58.1 85 183 549 40 83
Min. 0.04 403 53 126 352 25 51
2018.7.18 0 011 728 144 232 684 47 139
(Summer)
Avg. 0.06 545 8.1 174 504 37 84
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Table 8. Grain size parameters and ignition loss in the study area

Sediment composition Textural parameters Ignition

Sampling time Sand ‘ Silt ‘ Mean diameter ‘ Degree of sorting loss

(%) (@) (%0)

Min. 10.20 25.80 3.73 0.93 1.83

2018’.4'26 Max. 72.60 78.50 12.20 5.95 1.82 5.68

(Spring)

Ave. 35.90 57.60 481 1.47 3.30

Min. 18.30 32.30 4.07 1.26 2.90

2018.7.18 Max. 63.70 71.20 10.60 5.60 1.87 5.60
(Summer)

Ave. 39.40 54.40 4.78 1.54 3.70

2 A 2o g2 A 5 7 ol
SR8 SW—130l1 4] 713 A vEbg o BE 43
oflA] A4zt YebA] okkeh, 20189 49 A} A
Bt Qe 3,96~5.43 0(0.023~0.064 mm) 2]
Aeon 79 AR A Bt Y 4.07~5.60 ©
(0.021~0.060 mm) 9] W92 Vet ZEHTFS
etz o2 urt N S5 Fagtae] St
+ A%E Bt 20184 49 RAL|A 1.8~5.7 %
(B 3.3 %)HYE 2AE Qo 20184 78 RAF
oA 2.9~5.6 %(Bt 3.7 %) W= A AT
(Table 8). ZFE 7 (Ignition loss)> A EZE
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Figure 8. Correlation between Ignition loss and Grain size.
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