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Abstract

adversely affects marine life by increasing the level of turbidity and decreasing the amount of sunlight in seawater. However, its estimation has not been

* Dispersion of suspended sediment, caused by coastal and marine development, is a key item in assessing marine environmental impact as it

reliable because of the absence of a standard for the data measurement and divergent approaches to the impact assessment. In this study, we examined
the estimation models from 58 Marine Environmental Impact Statements (MEISs, 2012-2014) to identify the gaps in the assessment and devise ways of
improving the estimation. We developed four index items - grid system; unit load, particle size, and settling velocit—to evaluate their reliability in the
estimation. The mean reliability score of each index was overall low—25 for grid system, 60 for unit load, 34 for particle size, and 17 for settling
velocity. To ensure high reliability, it is important to develop a standard guideline that defines precise measurement of suspended sediment for unit load
and settling velocity by particle size, followed by a grid system with compatible size for modelling. This can improve the estimation and thus underlie
coherent impact assessment of suspended sediment dispersion on marine environment.
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Table 1. Evaluation criteria for the reliability (score) of four indices by input data for the estimation

Index items 100 (Good) (Normal) > 60 (Poor) > 30 10 (Bad)
Gnc_i sys_tem & Grid size suited for Verified model & Grid size suited for
verification of development scale & Unknown erid size development scale & Unknown data
model Verified model result g Unverified model
Unit Load Valid data' Invalid data® Data from assumption Unknown data
Particle size Valid data Invalid data Data from assumption Unknown data
Settling velocity | Valid data Invalid data Data from assumption Unknown data

' Valid data is data from site and/or reference measurement within 3 years
? Invalid data is data from reference measurement over 3 years

2~ 0 =

Wb B 5] WG HFRE A RUE EFDC

x
(Environmental Fluid Dynamics Code), POM(Princeton Ocean

3.1 QA 24 REO XREE Model), DIVAST(Depth Integrated Velocities And Solute Transport),

37 AES ALY Fo| uje, 24, 9PN ax 3 TCSM-ADI 5-& #8381, EFDC7} 24| 8k vl 52 oF 80%
dao] B4l Bk REL TAS AL ssdolth Ay AT AFRE A4E f18) BDCRLE o 85 Al
We u)d 317(535%), qg}/\]/g 157257%) 283 = T ZE BAE ol8siglth dlafie d5& POM,
A 127207%)%=01M, s H 2 W) 317, A& 1971 7 DIVAST, TCSM-ADI 55 ©] &5t F-fAh Sk SMSHAD,
23l 3 84 & o] Uh(Fig 1)_ Random-Walk, SSDM-ADI &2 ©]-8-3} 31 tHTable 2).

20 12 20 19

__ EastSea mMWesSea MSouthSea 18 Dredging

18 = Structur e construction

16 16 Recamation

14 14

12 10 1 10

10 - 10 :

: e : ) 5

2 1 ’ 1 ’

: Dredging Structur e construction Reclamation ’ Eas Sea Wes Sea South Sea

(a) Project type (b) Study area

Fig. 1. Number of MEISs performed the

estimation of suspended sediment dispersion, based on the (a) type and (b) area.

Table 2. Number of MEISs in Fig 1, based on model types used for tidal current and suspended sediment dispersion

Tidal current model EFDC POM DIVAST TCSM-ADI Etc.
Reclamation 23 3 3 2 0
Structure

Project type construction 13 ! 0 ! 0
Dredging 10 1 0 0 1

Total 46 5 3 3 1

West sea 17 2 0 1 0

South sea 22 3 3 0 1

Study area East sea 7 0 0 2 0
Total 46 5 3 3 1
Suspended sediment dispersion model EFDC SM SH-D Random-Walk SSDM-ADI Etc.
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Fig. 3. Number of MEISs by reference unit load of suspended sediment (MOF or MOT) applied to the estimation model, based on

the (a) area and (b) type.
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Fig. 4. Comparison of dispersion area, load of suspended sediment, and settling velocity where MEISs include settling velocity in the

estimation.
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Fig. 5. Correlation between settling velocity and particle size.
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Case . Index items & scores Average
No. Ven%régﬁi}:tz?f odel Unit Load Particle size Settling velocity score
1 60 - 60 100 - - 30 - 63 (Normal)
2 60 - 60 - - 10 - 10 35 (Poor)
3 - 10 60 100 - 30 - 50 (Poor)
4 - 10 60 - 30 - - 10 28 (Bad)
5 - 10 60 - 30 - - 10 28 (Bad)
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