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Analysis and Improvement for Impact Assessment of Suspended

Marine Environmental Impact Assessment Center, National Institute of Fisheries Science, Busan 46083, Korea

Solids Diffusion by Marine Development Projects
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Abstract — We analyzed the current status for the assessment of suspended solids diffusion related to the environ-
mental impact in the documents of Sea Area Ultilization Consultation for marine development projects such as rec-
lamation, dredging and structure construction in the Korean coastal areas from 2012 to 2014. The analysis
suggested that there was a lack of reproducibility and reliability in the simulated results of suspended solids diffu-
sion because of 1) non-consideration of major input data such as background concentration, particle size and sink-
ing velocity of suspended solids, 2) arbitrary use of reference unit load values, 3) setting of the unsuitable grid size
and boundary condition in the numerical model, and 4) unreasonable verification of prediction results. In order to
improve these problems mentioned above in the simulated results of suspended solids diffusion, therefore, it is nec-
essary to secure major input and verification data applicable to the Korean coastal areas based on long-term field
observations and establish detailed guidelines in each process of prediction simulation.
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Fig. 1. The status of marine development projects (reclamation, dredging and structure construction) in the Korean coastal area from 2012 to 2014.

Table 1. The status of marine development projects(reclamation, dredging and structure construction) classified according to three sources(in-
site observation, citation and no presentation) of suspended solids presented in the Sea Area Utilization Consultation

South Sea East Sea West Sea
Development Type - — - — - —
In-site Citation None In-site Citation None In-site Citation None
Reclamation 16 2 1 1 1 0 9 1 0
Dredging 7 1 0 1 0 0 3 0 0
Structure 7 3 0 5 0 0 5 1 0
Total 30 6 1 7 1 0 17 2 0

Table 2. The status of marine development projects classified according to three sources of tidal current presented in the Sea Area Utilization

Consultation
Development Type South Sea East Sea West Sea
Vi
P P In-site Citation None In-site Citation None In-site Citation None
Reclamation 3 16 0 2 0 0 4 6 0
Dredging 1 7 0 0 1 0 1 2 0
Structure 2 8 0 3 2 0 0 6 0
Total 6 31 0 5 3 0 5 14 0
3.3 Al A A apy BM ok 83%F LERITHTable 3). ©]2]8t & v &S oA 3 =
330 AL S A 9 B ER AF2) 43 D1E (4% )} RASIACH, 315 5 B 2] 53
ool 82 A] F-fAl Sk AdE S8 FjARl & AIS0]  HlEQRs%ETRE 3 ol = A o' e FAF At o
A Qolu) 918, FRAL B A AR, P R F 53 9la A85Ks S mme sjelolut A9l el BAgle] o)
2 7|% 18 A7 2 A Ay Ao tist dske B8 H Environmental Fluid Dynamics Code(EFDC)E AM3EL QI3
oo Y AREs AR, 94l 9 AR S 1y oh O vk AR A R PR = el ol A Random Walk 371,
siolon, A3 Axe] g el gisiAe IR 3, F-3AF  Simulation Model of Seil Hydrodynamic-Diffusion(SMSH) 171,
7V T 18l i e giE] S8 o g B3It Alternating Direction Implicit Method(ADI) 171 72| 17 Princeton
#3347 F 64719 A E T AL b Aol 8l 2 Ocean Model(POM) 171019101, -8l ellA1= ADI 271, AafiellA]
S5 98l 2771, 53l 87, A3l 1871 & F 53710 =, 7 v&S & SMSH, ADI 18|31 POM©] 17} 17102 YERTH(Table 3).
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Table 3. The status of marine development projects classified according to five numerical models(EFDC, Random Walk, SMSH, ADI and

POM) applied to simulate the suspended solids diffusion

South Sea East Sea West Sea
Development Random Random Random
Type EFDC Walk SMSH ADI POM EFDC Walk SMSH ADI POM EFDC Walk SMSH ADI POM
Reclamation 11 3 1 0 1 1 0 0 1 0 9 0 0 1 0
Dredging 7 0 0 1 0 1 0 0 0 0 2 0 0 0 1
Structure 3 0 0 0 0 4 0 0 1 0 4 0 1 0 0
Total 21 3 1 1 1 6 0 0 2 0 15 0 1 1 1

Table 4. The status of marine development projects (applied the simulation of the suspended solids diffusion) classified according to three

major input data

South Sea East Sea West Sea
Development - - — - - — - - —

Type Generation  Particle Sinking Generation  Particle Sinking Generation  Particle Sinking

rate size velocity rate size velocity rate size velocity
Reclamation 14 (16) 0 (16) 2 (16) 2 2 0 @ 0 ) 10 (10) 0 (10) 1 (10)
Dredging 8 ® 0 (8 2 ®) 1 1 o (D 0 n 3 3 0 3 1 3)
Structure 3 3 0 @3 1 3) 5 S o0 ©® 1 ®) 5 G 0 (5 0 (5)
Total 25 27 0 (27 5 27 8 ® 0 (8 1 ®) 18 (18 0 (18) 2  (18)

( ): Total number of marine development projects performed the simulation of suspended solids diffusion.
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Table S. The status of marine development projects (applied the simulation of the suspended solids diffusion) classified according to three categories
(1. existence of verification, 2. difference of weighted concentration of suspended solids, 3. existence of the simulated diffusion area)

South Sea East Sea West Sea

Development Weighted concen- Diffusion . Weighted concen-  Diffusion . Weighted concen- Diffusion

Type Ver.lﬁca- tration (mg L") area Verllﬁca- tration (mg L") area Ver.lﬁca- tration (mg L") area
on s 2 amelhy " o5 1 2 amgr) " o5 1 2 (Imgl)
Reclamation 5 (16) 3 9 0 12 (1) 1 (2 0 2 0 2 2 4 10 1 7 1 9 (10)
Dredging 308 1 4 0o 5 ® 0 () 1 0 0 1 M 1 3 o0 1 2 3 03)
Structure 1 3 2 1 0o 3 (3 3 (5 o0 5 0 5 G 2 B) o0 4 1 5 (5
Total 9 21 6 14 0 20 27) 4 (B 1 7 0 8 ® 7 (18) 1 12 4 17 (18)

( ): Total number of marine development projects performed the simulation of suspended solids diffusion.
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Fig. 2. Relationship with three factors (reclamation area, generation rate and diffusion area of suspended solids) according to reclamation project

areas (South Sea, East Sea and West Sea).
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Fig. 3. Relationship with three factors (dredging amount, generation rate and diffusion area of suspended solids) according to dredging proj-

ect areas (South Sea, East Sea and West Sea).
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Table 6. Comparison of the assessment results for the suspended solids diffusion of the three dredging projects performed in the South Sea

Sea Port Dredging Unitload  Generation rate Particle Sinking velocity Weighted concentra- Diffusion Silt protector
area  name amount (m®) of SS (kgm?®) ofSS(kgh') size(mm) (mms™") tion (mg L™) area (km?) (%)
K1-port 93,403 23.8 6,313.3 - - 1 6.09 50.0
Sg:;h K2-port 2,438,865 53 2,769.0 - - 1 28.04 50.0
K3-port 499,683 2.39 670.7 0.0078 0.0538 1 0.52 50.0
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Table 6. The status of application of the silt protector efficiency to simulate the suspended solids diffusion

Development South Sea East Sea West Sea
Type 25% 50% 75% None 25% 50% 75% None 25% 50% 75% None
Reclamation 0 15 0 1 0 1 1 0 0 9 1 0
Dredging 0 8 0 0 0 1 0 0 0 2 1 0
Structure 0 2 0 1 1 3 0 1 1 3 0 1
Total 0 25 0 2 1 5 1 1 1 14 2 1
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