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Abstract

This study analyzed the current status of 84 marine environmental impact assessment reports for
development projects from 2022 to 2025. Key parameters, including construction volume, generation of
suspended solids (SS), the spatial range(area) of SS diffusion under various marine conditions, applicable
numerical models, and primary input conditions, were evaluated. Furthermore, the relationships between
construction volume, SS generation, and the calculated diffusion area were compared using a weighted
concentration threshold of 1 mg/L. The results indicate that while the total amount of SS generally
increases with construction volume, this relationship is not consistent across different sea areas. The ratio
(A/B) of average construction volume (A) to SS generation (B) was highest in the East Sea (137.8),
followed by the South Sea (121.3) and the West Sea (101.6), demonstrating that SS generation and
diffusion area are not strictly proportional to construction volume. Finally, no significant correlations were
observed between physical marine factors—such as the tidal spring range, tidal form number, and observed
maximum surface current velocity during spring tides—and the mean background SS concentration.

Key words : Marine development project, Sea area utilization consultation and impact assessment, Marine
environmental condition, Suspended solids diffusion
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<Table 1> Status of marine development projects by sea presented in the Sea Area Utilization Consultation

of this study

Sea Total sum
Development type
East South West No. of data / %

Coastal improvement project 7 4 3 14/16.7
Fishing village new deal project 3 10 8 21/25.0
Marine sand mining 1 1/1.2
Harbor construction 4 15 1 20/23.8
Fishing port construction 6 14 8 28/33.3
Total sum(data/%) 20/23.8 42/50.0 22/26.2 84/100
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<Table 2> Current status of numerical experimental conditions and input values for SS diffusion presented
in the Sea Area Utilization Consultation of this study

Items Computational conditions and input values
Numerical EFDC model Delft3D model None
model 51(60.7) 24(28.6) 9(10.7)
Tidal 4 5 6 Real obs. value None
component 60(71.4) 14(16.7) 2(2.4) 3(3.6) 5(6.0)
min. 5 10 15 20 25 30 100 200 None
(m) 5(6.0) 46(54.8) 1(1.2) 21(25.0) 1(1.2) 3(3.6) 2(2.4) 1(1.2) 4(4.8)
Mesh 50 100 200 230 300 320 360 400 460 500

max.  1(1.2)  7(83) 13(155) 1(12) 6(7.1) 1(1.2) 1(12) 448)  1(1.2) 10(11.9)
(m) 600 640 800 1,000 1280 1,500 2,000 3,000  None
56.00  6(7.1)  448)  8(9.5) 56.0) 33.6) 224) 1(12)  56.0)

Layer(ca) 1 3 5 None
Y 5(6.0) 11(13.1) 21(25.0) 47(56.0)
Time step 0.2 04 0.5 0.8 1.0 1.2 2 3 6 None

(At, sec) 1(1.2) 224 10(11.9) 1(1.2) 27(32.1) 3(3.6) 9(10.7) 4(4.8) 3(3.6) 24(28.6)
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<Table 3> Comparison of project construction volumes and amount of SS by sea as presented in the Sea

Area Ultilization Consultation of this study

Sea Construction volume(m’) Amount of suspended solids(kg/hr) Ratio
Data(ea) Range Mean(A) Data(ea) Range Mean(B) (A/B)
East 19 573.0~2,022,911.0 128,532.6 20 20.1~7,544.8 932.9 137.8
South 42 151.0~4,532,244.0  222,835.5 42 1.1~17,037.8 1,837.7 121.3
West 22 1,877.0~896,000.0 97,862.3 22 12.83~3,506.7 962.8 101.6
<Table 3> & 8471 AR} H7bAol AAE & o], FAF 7IRE Sl dellA ztolE yEhd
o BT FARHAF FHA BIFBS A Q] wEolu,
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<Table 4> Comparison of calculated suspended solid area before and after reduction by Performance of silt

protector(screens)
Calculated suspended solids area(km) .
- - Ratio
Sea Before reduction After reduction (B/A%)
Data(ea) Range Mean(A) Data(ea) Range Mean(B) 7
East 20 0.001~0.922 0.1421 20 0.0005~0.630 0.0750 52.78
South 41 0.003~20.531 2.4183 38 0.001~15.377 1.8203 75.27
West 22 0.0001~5.510 0.7671 20 0.003~2.080 0.3442 44.87
100 E 100 F
= i O o "E 10 E oD
5 Ut o @0 2 E 5© oo P
£ % E
Z o1q o e® @ g?) o 2 B o C& (SE "
T - %%? 2 L o%o@o'o
£ o140 o 8% O e 2 F
H i e 8> g oo P o. o Iaa =y
E] ® H F o
s o E 9 T 00014 n ]
E I @® FEastsea =z E B Eastsea
¥ oont e S ok o Qe
0.0001 L S T Ly 0.00001 — e L e I
100x10¢ 1x10° 10x103 100x10° 1x10° 10x10° 0.0001 0.001 0.01 0.1 1 10 100

Construction volume(xl[)ﬁms)

[Fig. 2] Relationship between construction volume
and amount of SS generation.

Amount of suspended solids(xlO’kg/hr)
[Fig. 3] Relationship between the amount of SS
generation and the calculated SS area.
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001 1
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“ 37A3.6%)°] Bt v Pz ® Eastsen
= ACEOwA e 0.0001 | L O South sea
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Area of calculated suspended solids
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QA R Al EoA d|doly FAF [Fig. 4] Comparison of SS diffusion area before
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==
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<Table 5> Performance of silt protector(screens) for each sea presented in the Sea Area Utilization
Consultation of this study

Silt protector ratio(%)

Sea 20 25 30 43 438 50 56.3 75 None
East 1 9 6 1 3
South 5 23 9 1 1 2 1
West 1 13 3 1 1 1 1 1

Total(%) 78.3)  45(53.6) 18(214) 1(12)  3(3.6)  33.6)  1(12)  1(12)  5(6.0)
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<Table 6> Cases of SS area calculated before/after reduction by silt protector(screens)

Sen Calculated suspended solids area(A, ki) Sum
A=10 >1 >0.1 >0.01 >0.001 >0.0001 >0.00001 (ca)

East 0/0 0/0 6/6 9/8 6/5 0/2 0/0 21/21

South 3/3 9/6 17/17 9/6 3/6 0/0 0/0 41/38

West 0/0 5/2 7/6 7/9 2/3 0/0 1/0 22/20
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<Table 7> Comparison of marine environmental conditions observed in each sea presented in the Sea Area
Utilization Consultation of this study

Marine environmental conditions

Sea Tidal spring range(cm) Obs. max. Current vel.(cm/s)
Data(ea) Range Mean Data(ea) Range Mean
East 19 7.4~72.6 22.01 19 16.2~123.8 56.78
South 39 97.0~333.0 219.06 33 16~126.1 57.92
West 20 179.7~816.0 495.49 21 26.7~211.0 99.44
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<Table 8> Comparison of maximum and average background SS concentrations observed in each sea
presented in the Sea Area Utilization Consultation of this study

Sea Max. SS(mg/L) Ave. SS(mg/L) Ratio
Data(ea) Range Mean(A) Data(ea) Range Mean(B) (A/B)
East 16 4.40~31.67 10.19 15 2.579.77 6.29 1.70
South 37 3.30~110.50 29.44 36 4.10~59.40 15.83 2.19
West 19 11.17~453.80 92.57 19 8.94~189.60 52.29 1.62
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[Fig. 5] Relationship between tidal spring range and [Fig. 6] Relationship between Tidal form number

area of calculated SS before reduction.
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