100[8iD|(312~331)ok.gqxp_&Z28-3 2019 2019. 7. 2. 2H 10:'@; Ho|X| 312

SHAREmI} Vol. 28, No. 3(2019), pp.312~331  J. Environ. Impact Assess. 28(3): 312~331(2019) ISSN 1225-7184
https://doi.org/10.14249/eia.2019.28.3.312

Technical Article ‘

VAN 2

sl A7} oIz ekl At A

OloHul* _JII_\_ i** . QEHA*** . nuxi*

R ()P AT AT (57| ] ] A 7]

A Study on Environmental Impact Assessment Guidelines
for Marine Environments in Construction Projects
of Offshore Waste Disposal Landfills

Haemi Lee* - Minho Son** - Taesoon Kang*** - Junho Maeng*

Korea Environment Institute*
Marine Eco-technology Institute**
GeoSystem Research Corporation™®**

20)
12
o

%

12 o>
o
oy

e BHom & ¢
B Aelge guiaih, £ A0 BAe WA S 24 At g HYHFAE R A4 A 9
FEA YulT JFE OIAEAE AL HASIT BAAT] At kS H 23], AF
o 27|SAARE FRE B ek MY IIAEH Y A4 BHITFB7 oISl op
wshiA} Bl ol 91ske] Shl-9] fAMAR BAGGHII 2 /1% BAGGHF TolSekel Akl £

N3 £ L9 B AL AR U BN AH HYAFALY 240 S Aolselele ®

Sogich, T SAMIE SAGFR DES S4B 1709 FHE £/1% L s IHY =
AR BTN (2005~2016)F O R B 541 R S R A, e 3
o] ZARAZES BAT A AL BE5e), B tol ekl 3 wetaoln AA Kl A
7ol o2 S WS H4sksti, A BAT

=)
o
et
o,
2 o2
ok
)
NI
E
Iy
o
ﬂ.ll'ﬂ
4>
oo
H1
J
N
e
o

Abstract: An offshore waste disposal facility refers to a landfill site for final landfilling of stabilized
inorganic solid waste such as land and marine waste incineration materials, and the aim of such a
facility is to solve the problem of insufficient waste disposal space on land and create and develop
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environmentally friendly marine spaces. The purpose of this study is to prepare guidelines for the

construction of offshore waste disposal facilities, which reflect the need and importance of paying

sufficient heed to environmental considerations from the initial stage of the project, in order to

investigate, predict, and assess how such guidelines will affect the marine environment in relation to

the construction of offshore waste disposal facilities, with the goal of minimizing the impact on and

damage to the environment. For the purpose of this research, guidelines focusing on the construction

of offshore waste disposal facilities were derived through an analysis of domestic cases and similar

foreign cases and an assessment of their level of compliance with existing EIA guidelines through the

operation of a discussion forum. In order to review the EIA report on similar cases in Korea, 17 EIA

documents (2005~2016) for dredged soil dumping areas and ash ponds of thermal power plants were

analyzed to investigate the status of marine organisms, marine physics, marine water quality, and

marine sediment and to understand what types of problems can occur and what improvement

measures can be taken. The purpose of these guidelines were to minimize damage to the marine

environment by promoting EIA protocols in accordance with scientific and systematic procedures, to

reduce the consultation period related to projects, to resolve social conflicts, and to reduce economic

costs.

Keywords : Offshore waste disposal facility, Environmental impact assessment (EIA), Marine
organisms, Marine physics, Marine water quality, Guideline
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Table 1. EIA survey overview of dredged soil dumping area and ash pond

Total shore protection | Area of landfill | Amount of land
No. Project Sea Area | and embankment length |  and ash pond fill and capacity
(m) (10,000m?) (10,000m?)
| Sh(')re prot(?ctlon constructlop of a new dredged South Sea 1,600 108.0 1,056
soil dumping area (zone 2) in Busan new port
Dredged soil dumping area construction project
2 in Nokdong new port general sand dock South Sea 390 120 S04
3 Construction of dredged soil d}.lmpmg areain | oo oo 1.423.54 222 27
Daesan port east side
4 Shore protection construction Qf dredged soil West Sea 545 93 273
dumping area in Yonggipo port
5 Construction of Tando dredged soil West Sea 201 81 301
dumping area
Yeongjongdo 2nd stage shore protection
6 construction project for dredged soil West Sea 13,011 4164 3,440
dumping area
7 Cons@ctlon prOJect for dredged soil South Sea 2,650 180.0 2875
dumping area in Songdo, Busan port
Busan new port west container (stage 1) port
8 | hinterland and Construction of Songdo dredged | South Sea 2,650 175.6 1,900
soil dumping area
9 Construction pr(pect for dredged soil dumping West Sea 1,568 431 429
area in Mokpo new port
Construction project for Ga shore protection 2971a 106.9 (plan 1) 829.0c
10 for dredged soil dumping area in west South Sea ) 106.9 (plan 2) 837.1¢c
container of Busan new port (Bmbankment:436) 105.3 (plan 3) 1,193.2¢
625
. . (Shore protection of
11 Constructhn of the §ec0nd dredged soil East Sea | dredged soil dumping 7.2 42
dumping area in Mukho port
area: 460, water
affinity sea-wall: 165)
Construction project for Ga shore protection for
12 | dredged soil dumping area in south container | South Sea 4,609 - 769.7
dock hinterland of Busan new port
Construction of shore protection for dredged
13 | soil dumping area in Daecheon port and other | West Sea 1,010 13 68
construction
14 Constructlor} project for dredged soil dumping West Sea 577 16.0 125.7
area in west side of Daesan port
5 Constructhn of the gecond dredged soil West Sea 3510 1540 2,120
dumping area in Gunsan port
57.8
Construction project of the fourth ash pond of (Public Surface
16 Samcheonpo thermal power plant South Sea 1,570b of the Water:55.0, 7996
Land:2.8)
17 Extension project for the second and third ash South Sea 1,797b 24 291
pond of Samcheonpo thermal power plant 1,338b 28 238

Note: a=embankment and embankment facilities, b=embankment length, c=unit (=m?)
Source: EIASS (https://eiass.go.kr)
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Figure 1. Location zone of offshore waste disposal landfill.
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Table 2. Field survey methods of marine ecosystem survey items

Item

Contents

Method

Phytoplankton
community

Phytoplankton

* Use of the water sampler (Van Dorn water sampler, Nansen water sampler, etc.)

« Within 25m of water depth: surface, bottom layer sampling

* More than 25m water depth: sampling by water layer (surface, middle, bottom layer)
* Chlorophyll a measurement (Marine water quality data available)

Zooplankton

* Using the NORPAC net, Slope sampling within 25m of water depth
* Open-ended net utilization, Seine sampling at more than 25m water depth (surface,
middle, bottom layer)

Fish egg & larva

* Use of egg & larva net, Seine sampling with 1knot for 5-10 minutes

Intertidal
zone

Benthic

Macrozoobenthos

* Conducting a quantitative and qualitative survey

* Hard bottom: Using quadrate(50cmx50cm), The collection repeated three times

* Soft bottom: Using Can core or Box core, repeated collection (Repeat three times if
ground surface area is 0.1m?, Repeat two times if ground surface area is 0.2m?)

Sea algae

* Conducting a quantitative and qualitative survey
* Using quadrate (50cm>50cm), The collection repeated three times

Ascidian

* Using quadrate (10cm>10cm), The collection repeated three times
* Acquisition of boundary coordinates values such as size and location of community

Halophyte

« Using quadrate (1m>1m), Plant colony survey, Vegetative survey
* Obtain the coordinates of the boundary surface, such as the size and location of the
colony

ecosystem

Subtidal
zone

Macrozoobenthos

* Conducting a quantitative and qualitative survey

* Hard bottom: Using quadrate(50cm*50cm), The collection repeated three times

* Soft bottom: Using van Veen grab or Smith-McIntyre grab, repeated collection (Repeat
three times if ground surface area is 0.1m?, Repeat two times if ground surface area is
0.2m?)

Sea algae

* Conducting a quantitative and qualitative survey
* Hard bottom: Using quadrate (50cmx50cm), The collection repeated three times

Ascidian

* Hard bottom: Using quadrate (10cmx10cm), The collection repeated three times or
qualitative survey (survey of diving)

* Soft bottom: Using quadrate (20cmx20cm), The collection repeated three times or
qualitative survey (survey of diving)

* Acquisition of boundary coordinates values such as size and location of community

Nekton ecosystem

Fish

* Use of proper fishing gear used by fishermen near business areas
* Separate catch migratory fish

Marine mammalia
(if necessary)

« Literature and inquiry survey, parallel field survey if necessary

Fishing conditions

« Literature and inquiry survey
« Investigate the location of fishing activities in the area
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Table 3. Marine physical survey items according to the location of offshore waste disposal landfill

Marine physics item
. . I
Contents . Tidal Suspended Marine Water bl
Tidal . . Buoy | Wave | temperature:
current load sediment quality -
Salinity

Land connection construction ¢} ¢} ¢} A A A
Island connection construction e} ¢} ¢} X A A
Marine construction 0 ¢} o) o) ¢} X A X

Note: O: essential, A: according to situation, X : no need
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Table 4. Number of survey points for marine physical survey items according to the project size of offshore waste disposal

landfill
Item Contents Number of survey point Note
Minimum
The west & south - Atleast 1 * Front of a business district
coast of Korea Optimum
Tidal Minimum Atleast 1 * Front of a business district
observations The east coast + 1 site in front of the business district
of Korea Optimum At least 3 * 1 site to the south and north boundaries
each
Minimum . At least 1 * Front of a business district
Al (Minimum 3 floors)
Tida curfent Coast of Korea * 1 site in front of the business district
observation . At least 3 . . o
Optimum .. * 2 sites main flow directions to south/
(Minimum 3 floors)
north (east/west)
* 1 site in front of the business district
Minimum At least 2 * At least 1 site within the range of major
suspended load diffusion effects
Suspe.nded load * 1 site in front of the business district
by continuous layer Atleast 3412 on | At least 2 sites within the range of major
Eesentia Optimum open boundary arcas suspended lgad diffusion effects
ssential Suspended load * At least 1 site at each boundary of the
observation numerical model
At least 10 * The front sea of the business district and
Minimum (2 floors) includes control area with no suspended
Suspended load load effects
of space At least 20 * The front sea of the business district and
Optimum (23 floors) includes control area with no suspended
load effects
. . Minimum At least 10 * Laying the model area even!y z.tround
Marine sediment . the front sea of the business district
. Spatial distribution -
observation Optimum At least 20 * Laying the model area evenly around
P the front sea of the business district
Atleast 10 * The front sea of the business district and
Minimum @ felzi)rs) includes control area with no water
Water quality Water quality quality effects
observation observation of space At least 20 * The front sea of the business district and
Optimum (23 floors) includes control area with no water
quality effects
Wave Minimum . oo
. Coast of Korea - At least 1 * Front of a business district
observation Optimum
i Minimum
o Buoy tracking Tidal cuqent - Atleast 1 * Front of a business district
Additional observation Optimum
Temperature Minimum * Observation of suspended load by
and salinity Coast of Korea - continuous layer (Performed in the same
observation Optimum method as in spatial observation)
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Table 5. Survey method of marine physical survey items according to the project size of offshore waste disposal landfill

Survey method
Item Contents = = - -
Minimum evaluation Optimum evaluation
Suryey * More than 30 days * More than 30 days
period
. * More than 1 season (including summer or winter) | « More than 2 seasons (including summer, winter)
Time of Lo . . L . .
. * Observation in parallel with other survey items | « Observation in parallel with other survey items
Tidal survey . .
. such as tidal current, suspended load, etc. such as tidal current, suspended load, etc.
observations
« Input of equipment that has undergone calibration | ¢ Input of equipment that has undergone calibration
Calibration by professional calibration agencies by professional calibration agencies

* Check the equipment performance in the water
tank prior to investigation

* Check the equipment performance in the water
tank prior to investigation
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Table 5. Continued

Survey method
Item Contents — - - -
Minimum evaluation Optimum evaluation
Suryey * More than 30 days * More than 30 days
period
Time of | « More than 1 season (including summer or winter) | * More than 2 seasons (including summer, winter)
Tidal current survey | * Observation in parallel with other survey items | * Observation in parallel with other survey items
observation * Observation of tidal current by layer using | * Observation of tidal current by layer using
Observation | ultrasonic flowmeter ultrasonic flowmeter
method | * Low floor mooring is recommended to secure the | « Low floor mooring is recommended to secure
quality of observational data the quality of observational data
Suryey * More than 30 days * More than 30 days
period
Time of | » More than 1 season (including summer or winter) | * More than 2 seasons (including summer, winter)
survey | * Observation in parallel with other survey items | « Observation in parallel with other survey items
eInstall observation cquipment or sound | Install observation equipment or sound
Suspend;d load Ob " b " . i %h P levant water level observation equipment in the relevant water
observation by servation | - observation equipment in the relevant water level | | &
continuous layer method | * Par~allel‘ Susp endfed lpad obserYatlon for Parallel suspended load observation for
calibration and verification of acoustic data o e .
calibration and verification of acoustic data
+ Conducting survey according to the Standard test | « Conducting survey according to the Standard
Calibration method test method
*Input of equipment that has undergone | *Input of equipment that has undergone
calibration by professional calibration agencies | calibration by professional calibration agencies
Survey |« Some tidal time of spring tide (high water/low | * All tidal time of spring tide (flood tide/high
period water) water/ebb tide/low water)
Time of | « More than 1 season (including summer or winter) | « More than 2 seasons (including summer, winter)
survey | * Observation in parallel with other survey items | » Observation in parallel with other survey items
Suspended
load olI;)s ervation | Observation | « Multiple survey ships are dispatched to observe | + Multiple survey ships are dispatched to observe
of space method at the same time at the same time
* Conducting survey according to the Standard test | * Conducting survey according to the Standard
Calibration method test method
* Input of equipment that has undergone calibration | * Input of equipment that has undergone calibration
by professional calibration agencies by professional calibration agencies
Survey .o . . L . .
period * Observation in parallel with other survey items | « Observation in parallel with other survey items
Marine Time of . . . . . .
. * Observation in parallel with other survey items | * Observation in parallel with other survey items
sediment survey |  survey
Survey | « Conducting survey according to the Standard test | « Conducting survey according to the Standard
method method test method
Survey |« Some tidal time of spring tide (high water/low | * All tidal time of spring tide (flood tide/high
period water) water/ebb tide/low water)
Time of | « More than 1 season (including summer or winter) | * More than 2 seasons (including summer, winter)
survey | * Observation in parallel with other survey items | » Observation in parallel with other survey items
Water quali
obs er\(/lati Ortly Observation | * Multiple survey ships are dispatched to observe | « Multiple survey ships are dispatched to observe
of space method at the same time at the same time
* Conducting survey according to the Standard test | * Conducting survey according to the Standard
Calibration method test method
* Input of equipment that has undergone calibration | * Input of equipment that has undergone calibration
by professional calibration agencies by professional calibration agencies
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Table 5. Continued

Survey method
Item Contents — - - "
Minimum evaluation Optimum evaluation
Survey | « More than 30 days * More than 30 days
period * Observation in parallel with other survey items | * Observation in parallel with other survey items
Time of | « More than 1 season (including summer or winter) | * More than 2 seasons (including summer, winter)
Wave .o . . - . .
observation survey | * Observation in parallel with other survey items | * Observation in parallel with other survey items
. | *Use of wave meter where wave direction | *Use of wave meter where wave direction
Observation | . L . . L .
information is produced as far as possible by | information is produced as far as possible by
method - . . .
observation of waves through low-level mooring |  observation of waves through low-level mooring
il;g:g * High water + 6 hours * High water + 6 hours, Low water + 6 hours
Time of |  More than 1 season (including summer or winter) | * More than 2 seasons (including summer, winter)
Buoy tracking survey | * Observation in parallel with other survey items | « Observation in parallel with other survey items
Surve * Drop at least 2 buoys with GPS * Drop at least 2 buoys with GPS
Yol Survey of quiet period with small effect created | » Survey of quiet period with small effect created
method . .
by wind and wave by wind and wave
Survey | ¢ Performed in the same way as in suspended load | * Performed in the same way as in suspended load
period observation observation
Temperature - - - - -
and salinity Time of | ¢ Performed in the same way as in suspended load | * Performed in the same way as in suspended load
Sirvey survey observation observation
Survey | * Conducting survey according to the Standard test | « Conducting survey according to the Standard
method method test method
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