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Scoping for Marine Environmental Impact Assessment of
Tidal Power Plant Construction
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Abstract — This paper assessed environmental impact of tidal power plant construction in the western sea of
Korea, and diagnosed problems of the related assessment. We also proposed key assessment items (scoping) and
system improvement for environmental impact assessment (EIA). The establishment of a broad consensus of
the appropriateness and a clear purpose for business is an important aspect of the aptness of using the waters,
and the aggressive collecting of opinions of the stakeholder and institutions will have to be fulfilled. In addition,
we presented the following scoping plan in order to minimize the negative effects of the marine ecosystem and
the conflict between the people who work in the fishing industry which result due to the construction of the
tidal power plants. (1) the change in seawater exchange rates and the aspect of erosion/sedimentation which
result from the change in the velocity of running fluid, (2) the destruction of spawns/habitats of fish due to the
damage of tidal flats, (3) fishery resources, impacts of fishing grounds, and the spread of suspended sediments,
etc. will have to be applied to the key assessment items(scoping). In addition, every citizen will have work hard
for an establishment of an active plan which achieves the harmony and balance of environmental preservation
and for the policy to be applied through changing their consciousness of environmental preservation.

Keywords: Tidal power plant(52] 2% 4), Core assessment items(Z 73 >3 713-5), Marime environmental impact
assessment(3}| %27 485 71), Erosion/sedimentation(3E %), Damage of tidal flatZHE74)
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Fig. 1. Planning region of the Tidal Power Plant in Korea.
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Table 1. Current status of the tidal power plant in Korea (adapted from Korea Energy Management Corporation)

Classification Sihwa lake Garolim Bay Incheon Bay Ganghwa
Spring Tide Range (m) Max:-7.8 Max: 6.6 Max: 7.3 Max: 7.7
Mean: 5.6 Mean: 4.7 Mean: 5.3 Mean: 5.5
Tidal lake area (km?) 423 96.0 157.5 79.4
Barrage length (km) 12.7 2.05 17.2 8.4
Tidal Power Generation Method Flood Generation Ebb Generation Ebb Generation Ebb Generation
Capacity (MW) 254 520 1,320 840
Power Capacity per year (GWh) 552.7 950 2,271 1,556

Table 2. Current status of the tidal power plant in other countries (adapted from Korea Western Power CO., Ltd)

La rance Annapolis JiangXia Kislaya Guba
Location France Canada China Russia
Capacity (MW) 240 20 32 0.4
Power Capacity per year (GWh) 544 54 6 1.2
Maximum Tide Range (m) 13.5 8.7 8.39 9.0
Completion 1966 1984 1985 1968
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Fig. 2. Marine environmental impact of tidal power plant construction.
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Table 3. Scoping for marine environmental impact assessment of tidal power plant construction

Core assessment items Review of core assessment items

* Accuracy of the project object

* Present the alternative analysis (location, scale, etc.)

* Collecting opinions from residents and interested parties.

» Cumulative effect assessment

* The current state of environmental standards, regulation area, etc.
* Change of tidal flat area

* Creation of replacement wetland

Adequacy of
coastal area utilization

* Estimation of seasonal seawater flow
* Analysis of tidal elevation, tidal current, wave, water temperature, salinity
Marine physics and » Have the tidal current, oceanic current, wind drift current, wave and stratification been considered?
diffusion % Comparison of time series and tidal current ellipse diagram and verification of tidal current data
* Prediction of water exchange change, tidal elevation and current change, intertidal zone(foreshore extent) change
* Reliable simulation of the suspended solid concentration in a solid diffusion model

* Seasonal field survey of orbit
% SS, DO, COD, TN, TP, heavy metal, nutritive salts, etc.
* Observe the maritime environment pollutant’ testing method
* Present of QA/QC(quality assurance/quality control) about heavy metal
* Verification of water quality model on the water exchange change
% A reasonable assessment of organic matter and inorganic matter
« Establishment of sea water quality management plan

Marine chemistry and
marine sediment

* Precision submarine topography
* Verification of sediment transport model
Marine geology % Basis of the main input parameters(shearing stress of erosion and sedimentation, etc.)
* Impact of erosion and sedimentation about sand ridge, beach, etc.
* Reduction of Foreshore

* Seasonal field survey of orbit

%% Topophsis, species number, habitat density, dominant species, species diversity, chlorophyll, biomass, pri
mary productivity

* Impact analysis(Quantitative/Qualitative) of benthos and fishery resources due to suspended solid diffusion
and water quality changes

* Research about marine ecosystem protected species

* Change of marine biology habitat and fishery resources spawning ground

Marine ecosystem and
fishery resources

Reduction method and marine e« Rationality of survey period and vertex
environmental impact * Impact reduction method of fishery and ecosystem
examination * Validation of evaluation results
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Table 4. Marine Environmental Impact Examination Plan (post-monitoring)

Core assessment items

* Have to clarify whether to carry out this agenda or not by proposing the finalized plan for the survey of the environmental impacts and the

conditional requirements.
- survey items, branches, methods, cycles, etc.

* Need a focused discussion by continuously presenting the assessment material in time series in order to evaluate the before, during, and after

effects of the business.

» Utilization of the detailed monitoring plan for sea level heights, tide, seawater exchange rates, the spread of suspended sediment, changes in
water quality, and intertidal zones along with the survey results for the validation of the modeling results.

* Need post-monitoring on the changes of erosion/sedimentation, intertidal zones along with the changes of the compositions of organisms.

* Enhance the credibility of the production data by carrying out comparisons and verifications of QA/QC and literature for all survey results

and carrying out statistical analysis when cross-comparing the results.

* Need detailed monitoring of the fishery resource and the effects of fishery along with reliable interpretations of data. persistent reflections of
the opinions of people who work in the fishing industry and the supporting businesses that are related to the protection of fishery resources

on the plan through active consideration.
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