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Abstract: The harbor construction projects can lead to various marine environmental problems
including habitat degradation and loss, marine water pollution, change of flow patterns, erosion,
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scour, sedimentation, and so on. The EIA is a measure to prevent various environmental problems
in advance from examining and minimizing the environmental impacts before the proposed
developments are implemented. In addition, institutions reviewing EIA reports have made efforts
to conduct scientific and standardized EIA by applying EIA guidelines for each project. This study
aims to create a EIA guideline focusing on the harbor construction projects. Based on the review
comments of the harbor construction EIA reports for the past 13 years (2009-2021) and the EIA
guidelines of different types of projects, we identified the marine environmental problems and
provided the appropriate guideline. This guideline summarizes and presents the contents which
must be reviewed in the baseline condition survey, impact assessment, mitigation, and post-
environmental impact investigation in the fields of marine fauna and flora, marine physics, and
marine water and sediment quality. In the case of a baseline condition survey of marine fauna and
flora, a method for selecting survey points considering the characteristics of sea area and project was
presented. When estimating the impact of marine fauna and flora, we presented methods for
predicting the impact on them due to the spread of suspended sediments and the damage to benthic
habitats due to dredging and reclamation. In consideration of the characteristics of the sea area, we
divided the survey items of the marine physics into essential items and supplementary items. In
predicting the impact of marine physics, various methods for major issues such as seawater
circulation, suspended sediment and bottom sediment transport, water temperature and salinity
diffusion, seawater exchange, wave transformation, harbor tranquility, and shoreline change were
presented. The research results will contribute to protect the marine environment by inducing more
systematic and scientific surveys, impact assessments, and mitigation in the EIA process.

Keywords : Harbor construction project, Maine environment, Environmental impact assessment
(EIA), Marine fauna and flora, Marine physics, Guideline
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Figure 4. Example of selecting the survey points at the tidal
sand and mud flats

Source: EIASS(https://eiass.go.kr)
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Table 1. Number of survey points for marine physics for harbor construction projects

Item Contents NI (.)f Note
survey point
The cast coast of Korea At least 2-3 « | site in front of the business district

Tidal observations

« | site of the south and north boundaries each

The west & south Atleast 1 more | 1 site in front of the business district
coast of Korea
Fishing port facilities Atleast | « | site in front of the business district
(more 3 floors)
Tidal current observation o 1 sitei i istri
Harbor-New Harbor At least 3 1 site in frqnt of the Vbusmess district
e « 2 sites main flow directions of south/north (east/
Facilities and Dredge (more 3 floors)
west)
« | site in front of the business district
Fishing port facilities At least 2 * At least 1 site within the range of major suspended

load diffusion effects

Suspended i _ —
load by « | site in front of the business district
continuous o At leas.,t 2 s%tes within the range of major suspended
Suspended layer Harbor-New Harbor At least 3+open load diffusion effects
load Facilities and Dredge boundary 1~2 |+ [ site in control area with no suspended load effects
observation * At least 1 site at each boundary of the numerical
model
Fishine port facilities At least 10 * The front sea of the business district and includes
SliSP anfed &P (2~3 floors) control area with no suspended load effects
oad o
space Harbor-New Harbor At least 20 * The front sea of the business district and includes
Facilities and Dredge (2~3 floors) control area with no suspended load effects
Wave observation All coastal and all project At least 1 « | site in front of the business district
Buoy Tidal current All coastal and all project At least 1 « | site in front of the business district

tracking observation

Temperature and salinity
observation

All coastal and all project

* Observation of suspended load by continuous layer

- (Performed in the same method as in spatial

observation)
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Table 2. Hydrodynamic model experiment plan

Item Contents Details
* The model area is expanded to areas not affected by the port construction project through a
preliminary evaluation.
Area Setup * The calculation area is larger than the tidal excursion length during the minimum contrast
one tidal cycle.
* Model area setting considering cumulative impact assessment.
* Use the latest chart issued by the Korea Hydrographic and Oceanographic Agency in the
remote station, and utilize the latest water depth survey results in the waters adjacent to the
Model construction project area of the port.
Building « If there is no result of the water depth survey, the water depth survey is carried out within a
Computational Grid Skm radius of the project area.
and equal depth of |« It depends on the size of the structure, but considering the size of the breakwater, etc., the
water map grid resolution around the project area should be maintained at least 10m or less. (It is
possible to set 20m at sea sufficiently in connection with the size of the structure in the
project area.)
*» Maintain vertical grid resolution of 1m or less on the surface layer.
* Consider the water depth in the sigma grid system, but maintain at least five layers.
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Table 2. Continued

Item

Contents

Details

Setup for Tidal Open
Boundary Condition

« In the case of the west coast or the south coast, periodic components such as tides and tidal
currents are excellent, so periodic components (tidal tide constants) that have been filtered
(harmonic analysis, etc.) of observed tidal data are considered.

— At least 5 tidal constituents (4 major tidal constituents + N2 tidal constituent) is
recommended

« Directly input observed tidal data as boundary conditions to consider these non-tidal
components in the sea area with excellent non-tidal components such as ocean currents,
wind-driven currents, and wave-induced currents, such as the East Coast.

— Observing the tides near the model boundary during the current situation survey

« [t is possible to use highly reliable wide-area model data to apply data assimilation techniques

-however, the presentation of verification results.

Setup for Suspended
Solid initial Condition
and Open Boundary
Condition

* The initial conditions for suspended solid concentration are given by interpolating into the
grid for each floor based on the spatial suspended solid concentration distribution survey
results (spatial survey results) by floor.

* The boundary condition of the open sea is given by interpolating the observation data of
suspended solid by continuous layer observed during the current situation survey.

« Reflecting the vertical gradient characteristics of suspended solids at the boundary of the
open sea using spatial distribution data.

Model
Building

Setup for Water
Temperature- Salinity
initial Condition and

Open Boundary

Condition

* The initial water temperature and salinity conditions are given by interpolating into the grid
for each floor based on the spatial temperature and salinity distribution survey results (spatial
CTD results) for each floor.

« The boundary condition of the open sea is given by interpolating the observation data of
suspended solid by continuous layer and salinity observed during the current situation survey.

« Using spatial CTD data to reflect the characteristics of the vertical gradient of water
temperature and salinity at the open sea boundary.

Horizontal and Vertical
Diffusion Coefficient

* Application of the latest techniques for horizontal and vertical diffusion coefficient
calculation formulas and presentation of the rationale.

Wind Stress

» Numerical model verification by applying observed wind power data to the seasonal model
execution period.

* Composition of input time series by comparing and analyzing monthly wind data for the
past ten years and seasonal wind data for each season this time.

* Wind data must be converted into sea breeze, and the basis for wind stress calculation is
presented.

Model Timing and
Duration

* Implementation of the impact prediction model for more than two seasons (including
summer and winter).

* Check whether the predicted item reaches a quasi-steady state for the model execution
period.

* Excluding the model stabilization period, predict at least 15 to 30 days.

Model

Tidal and Tidal
Current Verification

« In waters where periodic components are dominant, such as the west coast and the south
coast, the observed values and model values filtered through techniques such as harmonic
analysis are compared and verified.

» Comparison of unfiltered actual observation values and model values in a sea area with
excellent non-periodic components, i.e., non-tidal components, such as the East Coast.

* Perform comparison on residuals (average values over a specific time).

Verification

Suspended solid
Verification

* The observed and model values are compared and presented in a time-series format for all
vertices.

* Create a one-to-one correspondence (1 to 1) graph of observed and model values for each
season.

« In order to quantitatively express the degree of verification of the floating sand concentration
for each season, RMS errors, etc., are calculated and presented.
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Table 3. Number of survey points for marine water and sediment quality for harbor construction projects

Item Contents Dl 5? (.)f Note
survey point
) L e 9 « Laying the model area evenly around the front sea of
N(I;nnet Spatial Fishing port facilities | At least 5~10 the business district
sediment S
observation distribution Har.b'o.rNew Harbor At least 1020 |° Laying.the rnohdel. area evenly around the front sea of
Facilities and Dredge the business district
) Fishine port facilities Atleast 10 |« The front sea of the business district and includes
Water quality W;ter qu:}llty £p (2 floors) control area with no water quality effects
. observation
observation of space Harbor-New Harbor Atleast20 |« The front sea of the business district and includes
Facilities and Dredge (2~3 floors) control area with no water quality effects
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