SHRX|HRAIATY 219
J. Korean Geosynthetics Society Vol.18 No.4 December 2019 pp. 53 ~ 61

= x|
El-l:l

H182 4% 2019L1 12 pp. 53 ~ 61 DOI: hitps://doi.org/10.12814/jkgss.2019.18.4.053

ISSN: 2508-2876(Print)

32 X1 g

1 -

ZYTRIHEIAE A B 73

Study of Information System for the Environmental Impact
Assessment (EIA) of the Arctic Development Project

get

ZARY, 7oA

Sewon Kim', YoungSeok Kim**

"Member, Researcher, Department of Infrastructure Safety Research, Korea Institute of Civil Engineering and Building Technology, 283
Goyangdae-Ro, llsanseo-Gu, Gyeonggi-Do 10223, Republic of Korea

’Member, Research Fellow, Department of Infrastructure Safety Research, Korea Institute of Civil Engineering and Building Technology,
283 Goyangdae-Ro, Ilsanseo-Gu, Gyeonggi-Do 10223, Republic of Korea

ABSTRACT

It is well known there are a lot of undeveloped energy resource in the Arctic circle. As global warming enables the use
of Arctic sea routes, the interest in Arctic resource development is increasing. Recently, polar neighbors and developed
countries are actively promoting construction project in Arctic circle. However, the issue of environmental pollution caused
by Arctic resource development has been raised. Today, environmental issues have a significant impact on the success of
the project as well as on the costs of Arctic development projects. Therefore, it is necessary to secure a technology related
to energy resource development and transportation for the Arctic resource project. In addition, the establishment of strategy
for environmental impact assessment (EIA) is important. This paper shows the characteristics and procedures of EIA for
developing Arctic resources, and reviews how to construct the systematically management of the necessary information. This
system consists of a database required for environmental impact assessment and its application. The system is expected to
be utilized for strategic development projects in the Arctic.
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Table 1, Contents and related information of Arctic Environment Impact Assessment (EIA)

Evaluation Step Contents

Related Information

— Confirmation of Environment

Screening —Business List of Environment Impact Assessment
Impact Assessment
—Legal System, International Agreement, Guide—line
— Spatial/Temporal Scoping setting of —Local Situation (Policy and plan of Land Use, etc)
) Evaluation — Environmental Data
Scoping

— Qutline Evaluation of Potential Assessment
with Alternative Plan

— Existing Assessment case
—Related Studies case (Assessment method, Modeling, Mitigation
technology, etc.)

—Data Collection

—Prediction and Evaluation of Environment
Impact by Evaluation Items

— Mitigation measure of Environment Impact

Prepare Report of
Environment Impact
Assessment

—Legal System, International Agreement, Guide—line

—Local Situation (Policy and plan of Land Use, etc)

—Environmental Data

— Existing Assessment case

—Related Studies case (Assessment method, Modeling, Mitigation
technology, etc.)

— Collected Opinions from affected Citizen

Public participation
Y P b and relevant permission Institution

—Legal System, International Agreement, Guide—line
—Existing case

Practice/Monitoring — Business Practice/Periodic Monitoring

—Legal System, International Agreement, Guide—line
—Data of Environmental Quality
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Table 2, Category and definition of the information related with Arctic Environment Impact Assessment (EIA)
Main Category Category Subdivision Definition
Law/System — Country Environment Impact Assessment of Arctic Council
Guideline — Guideline of Arctic Environment Impact Assessment
Law/System International —International Treaty applicable to Arctic
4 Treaty/Agreement —International Agreement applicable to Arctic
Environmental Standard/ | Environmental Standard | — Country Environmental Standard of Arctic Council
Location Requirement Location Requirement —Country Location Requirement of Arctic Council
Atmosphere —Air Pollutants
—Weather Data (Temperature, Precipitation, Humidity, Solar
Weather/Climate radiation, etc,)
— Status of weather change
— Topography
—Mineral Resource
T h I
Phvsical Envi i opography/Geology — Paleontology Resource
ysical Environmen — Geologic Hazard (Ground settlement, etc.)
ol 7So!I Category
— Soil erosion
— Water Capacity
I )
Hydro oglyl/Water — Underground/Surface water conditon
Condition .
— Wastewater Condition
Waste — Waste generation/treatment Amount
Terrestrial Habitat —Land flora and fauna
Freshwater Habitat — Fish Habitation Condition
) . ' Marine Habitat —Marine lora and fauna
Biological Environment
Wetland/Marsh — Wetland/Marsh
Environment Biodiversi — Species Abundance
Y — Core Bio—indicator
Population Change — Population Change
—Land Ownership
Land Use — Protection Area
— Important Area/Designated Area
Landscane —Recreation Condition
P —Landscape Condition
— Archaeological resources condition
" ) Culture Resource — Native/Local/Science Knowledge
Humanities and Social "
: — Culture Resource Condition
Environment
—Income
Economic Benefit ~ Employment/Job
—Tax
—Business Opportunity/Community Service
— Health/Hygiene Condition
Human Heath/Safety _ Safety Condition
Inira —Social Infrastructure Condition
— Economic Infrastructure Condition
Case of Assessment | Case of Business type Country Case — Assessment Case of Country/business Type
S33 X8 JHgAIe] BEAVIINEIAE 9Bt He 75 et 57



29 oH zeR

=3
AF] 87l A Al

B20] L84, Al BAe] S5y nefsl] AR
4 Qe BAAFHNE Sel] delde A2 el
27] WARE A4 Qs gRe) 43 24, 18

Arctic Portal, EU Arctic Information Center, Arctic Data
Explorer 5 £39] 8 dlo8|S 741 @ 2318 4= 9l
Afo]EZL of 8l Qlet. AR Afo] EF R AlFohe AR o
W7ot Fef So| Aolsiol AR 24 L B Y& A
o] =t TS AR 11| Fak faaE AR 9
Zao] AR} Rzl Whgsly] ofele Agoleh. ol AR
o] YA Aol FFE7IY] ofele & ARlel dERt &
Zl

ol EAIHE siEs] skl & =&olMe F=
U 7NEAR o) & FEE 7l Badt AmEE AA AL
2 e 9 E83p] 9%t AEALHS 4 Wikt HE
stttk S FEE7E AEAILELS PR ARES

2 o

She dolgilo] 2 A2gat Aze] 4, 28 W &

B39 BRYFH ARl SAek F7kel -
[e)

A= 71Es Erlof she sAlol B =4 2o

58 IXMRUAKSIEE=EY 18 H M4s

Legal System
DB

Environmental I Assessment

Quality case
P> a—%
\ =

Information System of

Arctic Environmental
Impact Assessment

-] )

}

l : ‘
v Ik &

Related Government

A
AT

o e

(o

Business General
Agency Agency Operator/Agency Public
Fig. 1. Environment Impact Assessment (EIA) information

system outline

o e B3 35 solsekl S| ATARRS wet
of Gtk webd B3 AU AL AL 27]
SARE BT WA TG 4 Y, w
AR SO A2E 2ok BTk we B B9
ke W gel BRI A 8ol glol 3
Tpuiet hgolut 71zo] 23 2T st golshn
2 388 A PR/t Basi

£ =2l Adste AEALES H=d 2 i
= A%t A AR GA AdANA AR Y, YT
F7Rel AR o] ol2= H o] doF ARES &
Al 23T = s HlolEHo|AE otttk R=d
D FFE7Ie HEE =7 99T, A A4

=
B AL ALY A4 B L 5T H

[e]
e 3o g Adsk= A& Attt
=

O
o,
N
N
e
I

2

3.3 HEAAYY 74

RN AT BSE S4Yn7lel Bad A %
B2} 2ol AR ARE we Blo]elulo|Ag} of
2 e 9 B85 9fat $gAAYo R FyHECkFig 2
Z}Z

=

—



Information system of
Arctic Environment Impact Assessment

Evaluation History
System

Analysis Support
System

‘ Resource Search System ‘

Data Base

Assessment
case
DB

Environmental

Quality
DB

Fig. 2. Environment Impact Assessment (EIA) information
system organization

=

AEAL A el AAA T
g 233 4 ook w3 AT ARl
bRk AR =Y ARE AAE S

AR AL B R AR 2

o=

9 Gk WA By AR Seli aTEs

H

24 7] A akk o8k Afalo] A A

BASIL GG AL A e

74/\14.2@6‘1—

o =

719)=0 wet

gz 7} e, S0 o4 Wb AT W 9 o

[¢] [€)
U3 e JEE ATl B7HA Y8 8 HREEY

% gk
AuAsge AR A
Yol Bg TP 4% ARES

g] dl

AREE do]
Eluo] o EHAITh Polelo] 2t 27 WAL B
olelo], 72 dlojeldlol, BrhA Hlolgo]
29 A 1HOR BEHM Fig 32 slojelulo] o] 1)
25 vepdch

WA doleuolat 83
d sol=etelnt A%, Frhd

Legal System

Guide Line

International Treaty/Convention

Legal System
DB

=
||

Environment/Location Standard

Weather/Cimate

Atmosphere Quality

Topography/Geology

Noise/Vibration

Hydrology

Waste

Soil

Terrestrial Habitat

Freshwater Habitat -
Environmental

Marine Habitat

Quality

Wetland/Marsh DB

Biodiversity

Population Change

Land Use/Protection

Landscape

Laceration

Culture Resource

Economic Support

Heath/Safety

Infra

Legal
System
Physical
Environment
Item of Biological
Impact (.
Environment
Assessment
Humanities and
L Social
Environment
Evaluation
Case of Report
Impact —
Assessment Evaluation
Report

I

Evaluation Draft I

Evaluation Matter I Assassment

case
DB

Evaluation Overview

Monitoringafterthe fact

Fig. 3. Environment Impact Assessment (EIA) database organization

riok
0
0g
og
0kl
AN}
m
2
i
1o
ro

0x
hT
4
K



Hel
g oo
r°"

Rt S Aol Ty
o, %A= DBel Z3 71249 4z B8] o]
able 2] AIAISFSAEE. Table 26 AAE 22 o]sje]
Al Sk Aol wieh el Wik 2e 4 siek
A doleulolat: BT A5 Blol B
besw geld 3 deleols, 484 27 o
olEMol, QEARE) 37 dlolelulo]] 4
Bagg A4 ALY 7o) 7|EA o] 3 EAL 4045
BAT B AREE WAL, ST ATH
WE ARES SHTTE A G AAY B3
519l ol serstan 24 el gt u) 3]

3 A

oy 2 ol
)HFIFN
oﬁ

r?‘irksl

N

=

=

32 o|=3l7] 93t 71% glolg® FeE 2 9k

H7HAH tﬂOlElHﬂO]i—L— H7HA dlo] o] 28} 7}

o]g glo]EHjo| AR EREth HrtA g o]Eu|o] AL 7]
B2 ) 1S 2

o] Qa2 D Hot AR
b ho) 48 % 585 28 5 9k 4% AR
S dlojejulo] i FEo] -gA Aol A

SLES Gt Htold Hojehlol Ak A 7, o,
Bl 719, 94 0 AN 52 SkIska 1 B4
HhsHs P BAS Tefshs dloleuo) s,

4> an o8

21
=

»
rhu

T Atz sl 5549 A 71k i
7 FAE AL FAF R AIS T]go] W] wheh A
AL o] ghas] o] RojA|aL QlTk. 18} FAlof BS54
o] S E o gt A= A AAH R oA L 9]
of @5 g Bl S g Ttel Uit 389 ®
=3hE AR %X‘ol ZABIA 7] wiZol, A frE

D G Gkl Al

At Holel AAROR Belg 4 sl A
o 4 el dhete] mSkch B YT
AR AL HolElo] 29k 1 FEoks 2N 2H
o FAFIh Hlolelilo| ADB): RSl AF o
SAGFHIHA A B 5T 4% ARES 54
P CEEVE 744t DBe]

A= DB, ¥4 DB
Eal

A IHOR BRY 4 itk 294

60 SITXERAKSISEEEE M8 M4S

YafolEok B4 Az, Al B 5 Ed e
Aol HRet Bg 29 AdHoR AAstdc 4
HAZEES AR PR SIHAE A2E AgHE
YO R QlE R HERAS ANtel A2 BRiol
A e 59 ol 7\ doleplol 759
FAA T $AE9), 5 B Systolok sk
Edh, $3AAH0 BAAE ASA AT oIS
TG ARAQ LAY 7)5o] AAE oo} T

AEA Aker ARAAES 85 A #49

i) BAT chopt AR A % BEL T A
23} 082 LeE 5 9 Aolck Bk Ake] R4
9t 28 Aol ZShT AR el w5
Slf Fu A1 B WES AT KT AR
P CL

Acknowledgement

This research was supported by a grant (19IFIP-
C146546-02#) from Ministry of Land Transportation
Technology Business Support Program funded by Ministry
of Land, Infrastructure and Transport of Korean government.

References

1. Arctic Council. (2005), Arctic Climate Impact Assessment,
Cambridge University Press.

2. Hong, S. W. (2012), “The Northern Sea Route and Resource
Development in the Arctic Sea: Korean-Russian Cooperation
and Korean Strategy”, Journal of International Area Studies,
Vol.15, No.4, pp.95-124. (in Korean)

3. http://www.grida.no.

4. Kim, K. S. (2009), “A Study on the Arctic Disputes and the

The Korean Society of

International Law, Vol.54, No.3, pp.11-51. (in Korean)

Maritime Boundary Delimitation”,

5. Koivurova, T., Lesser, P., Bickford, S., Kankaanpdi, P., and
Nenasheva, M. (2016), Environmental Impact Assessment in
the Arctic: A Guide to Best Practice, Edward Elgar Publishing.

6. Lee, S. G, Lee, J. Y, and Choi, Y. M. (2010), “Arctic
Resource Development Status and Prospect”, Korea Energy
Economics Institute report, pp.1-99. (in Korean)

7. Ministry of Environment (2016), Environmental Impact
Assessment System. (in Korean)

8. U.S. Geological Survey (2008), Circum-Arctic Resorce Appraisal:
Estimates of Undiscovered Oil and Gas North of the Arctic
Circle, USGS Fact Sheet 2008-3049, Washington, DC.



9. VanderZwaag, D., Huebert, R., and Ferrara, S. (2002), “The International Law and Policy, Vol.30, No.2, pp.131-172.

Arctic Environmental Protection Strategy, Arctic Council and 10. Yun, S. K. (2014), “Safety Traffic of Rule using to at Northern
Multilateral Environmental Initiatives: Tinkering while the Sea Route”, Journal of International Trade and Insurance,
Arctic Marine Environment Totters”, Denver Journal of Vol.15, No.1, pp.153-175. (in Korean)





