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Eecutive Summaﬁ

Designing the Research and Development Scheme for Marine

Environment Management of Saemangeum Area

1. Purpose

O The goal of this study is to prepare the long-term R&D Scheme to manage
marine environment and ecosystem of Saemangeum coastal waters where
large-scale development projects are being conducted.

- The time scope of the scheme is from 2014 to 2023, a time period when
the post-investigation of environmental impacts is required after the Ist
stage Saemangeum Development Project is completed.

- The R&D based on this scheme could be defined as ‘policy-driven R&D’

to address pending issues rather than ‘conventionally-recognized R&D.’

2. Methodologies and Feature
1) Methodologies

O Literature review on research development reports by governmental or
research institutes, national regular marine environment surveys, gov-

ernmental policy documents and academic outputs

O Workshops and consultation with experts to draw the R&D scheme in
fields of;

- Water quality, sediments, marine ecosystem (planktonic and benthic), ti-
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dal and current modeling
- Co-work with experts for estimation of pollution loading discharged
from internal waters in Saemangeum dikes according to developing

projects

O Policy consultations with the Saemangeum Environmental Countermeasure
Committee (under the Prime Minister’s Office) to secure consistency

with governmental policy direction

2) Feature

O This study is problem-oriented as it aims to provide R&D scheme for
environmental management of Saemangeum coastal waters. Thus, output
of the study would be incorporated into governmental framework to

manage Saemangeum arca.

3. Results

1) Summary

© Environmental & socio-economic conditions and policy demands were
analyzed for marine environment management of Saemangeum coastal
waters.

- Water quality, ecosystem, topography and geological environment of
the Saemangeum open sea areca went through dramatic changes during
embankment construction. Our society would witness accumulated im-
pacts in addition to current ones due to continued development of
Saemangeum coastal area.

- To address those issues, scientific platform needs to be strengthened so

as to support rational decision-making in terms of marine environment
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management of the area. Emphasis will go to development of diagnosis

and prediction technology.

O Based on the policy demand, the study categorized future R&D on ma-
rine environment management into three areas, such as diagnosis & as-
sessment, prediction, and mitigation & management. R&D activities for
each category were re-arranged in overall scheme under yearly schedule.

- The current National Marine Environment Monitoring System cannot
accommodate the above-mentioned R&D on potential environment
issues. Therefore, scientific requirements for addressing potential issues
should be met through government-funded R&D projects.

- The R&D budget is estimated at KRW 32.7 billion and implementation
period is set from 2014 (after the completion of internal development)
to 2023 for the post investigation and adaptive management. In terms
of systematic approach, the entire R&Ds needs to be implemented at

three stages with different midterm outputs.

O Feasibility studies were conducted from the policy, technological and
economic viewpoint.

- Policy feasibility was more scrutinized than technological and economic

feasibilities. The R&D according to the scheme needs to be driven by

governmental sectors as outcomes from the R&D would contribute to

enhancing public benefits.

O Recommendation for the re-arrangement of legal and institutional mecha-
nism was made to secure legal bases for governmental investment to
suggested R&D scheme.

- The approved ‘Saemangeum 2nd Environmental Management Plan
(2011)* does not include policies and corresponding countermeasures to

manage marine environment of the coastal waters. As relevant Act on
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the plan does not cover coastal waters, geographic boundary needs to
be re-delineated so as to encompass the coastal waters. By doing so,

more integrated and systematic management system would be applied.

2) Policy contribution

O To serve as the foundation material to carry out long-term R&D projects
for environmental management of Saemangeum coastal waters, and to

secure necessary budget

O To present revision direction of legal mechanism, such as the Special
Act on the Promotion of Saemangeum Project and the Marine

Environment Management Act

3) Expected effects

O Strengthening scientific management foundation for marine environment

and ecosystem management of the Saemangeum coastal area

O Consolidation of science-based decision making system by carrying out

R&D projects with issue-oriented approach

O Establishment of the R&D system for marine environment management
of coastal waters before and after the embankment construction, and in-

novation of the marine environment management technology of Korea
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16 | Atk ol sigjgsatel iy 34 ey |

gledo] dEd COD HEi= 2006 %0 7P W 1.30mg/ £
71538t 3 A2} FobA 2008 Aol 117 H31x]Q1 1.86mg £ 7} &3
009|olli= kAl 1.32mg/ ¢ & WolA g 20| A& &
I YSE E 5 QUrh ¥ HellA] 2006 WA =ZEFo] FARY]

o 33X e Aoz yokEh

=
rl:l
d

o

QLR
Ho3e

£

¥

ki

I

COD 5= Fo|(d¥H) —
2.00 —_— o
180 Lea 1.76
Z 1.57 1.60
1.60 1.52
344 1.39
1.40 1.32 - 1.30 1.32
-'—;'; 1.20 | BN N e e
E 100 .
g8
=1 0.80
0.60
0.40
0.20
o.oo | T T
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
uE
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e} al
4 Qd A 30] WA A S4Ee] 7hE A1719 2004 d =R E
2 JHERT £ £AL BYths AL o] A7} e PHERT Hx
A Ade] Jgs d B2 Ao=E FHHE
I g 2-2 I thn = QIU"GI 7<17<1tEu CcOD %E
9] ny 1
25 2000|2001 {2002 | 2003 |2004 {2005 | 2006 {2007 | 2008 [2009 | 2010 I1d 8t
= (2000~2010)
AL | - | - | - | - [140/1.22/1.101.10|1.21 | 1.07 [ 1.10 -
3
AukE | 1.64 (132 1.44 | 1.57 [ 1.60 | 139 [ 1.30 | 1.52 | 1.86 | 1.32 | 1.76 1.45
1 [1.77 129 [1.46 | 1.64 | 1.52 | 1.66 | 1.44 | 1.59 | 2.02 | 1.26 | 1.84 1.48
2 | 170 [1.17 [ 1.48 | 1.59 | 1.56 | 1.30 | 1.34 | 1.74 | 1.84 | 1.30 | 1.55 1.45
3 1171|136 | 148|154 | 1.36 [ 1.41 [1.09 | 1.28 | 1.74 | 1.15 | 1.53 1.33
;g];H
4 [1.80[1.29/1.70 [1.60 | 1.93 | 1.49 [ 1.35 | 1.40 | 1.79 | 1.30 | 1.86 1.53
5 183131110 | 1.37 | 1.59 | 1.19 [ 1.23 | 1.71 | 1.97 | 1.52 | 1.89 1.44
6 [1.10|1.52|1.43|1.66|1.63[1.28[1.38|1.42|1.79|1.38|1.90 1.42

A 7ol S, 2000~2010



18 | Mokz oJsf sfokzizzte] Aoy 24 2 |

iy g

744 B3 COD £E
2.00
1.80
1.62
il 1.62 1.59 1.59 1.54
- 1.36
E 1.20 | SR ’ .
£ 100 | 22 W 1.7 mg/L
8 080 |
0.60
0.40 |
0.20
0,00 ¢
1 2 3 4 5 [
=

| B 2-3 | APIE Qo 730 §8E COD 37 5k

e my 1
e WA B 547 301
= (2004~2010) (2004~2010) (2004~2010)
A= 1.17 0.01 18.10
3¢l
Ak 1.54 0.12 3.88
1 1.62 0.37 3.88
2 1.52 0.12 2.96
3 1.36 0.28 3.20
7(5] ]
4 1.59 0.62 2.85
5 1.59 0.45 3.80
6 1.54 0.45 3.36

Az Bkl S, 20002010
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v A o

2008 = EE 2010
itk 20010 =
S

CRESE )

13

= ¢ %< 0.140mg/ ¢ 7}
2 woln] 2007d7H] IS5
o] AXEGUTEIY A 3z M
F 5w RARE £HE Mol 53] 2008WEe} 2010dEol AT
FHT % S5 vehdl bk gk

filjo _11)1.

¥k 53714 52

S~

TP 5 & Fol(FEd)
0.160
0.140 s
0.140 — S

0.120
0.100 0.088

0.080

TPimg/L)

0.063

0.06G0
0.040
0.020
0.000 —

2001 2002 2003 2004

| 2% 2-4 | M3 Ao ABF TP 5E 50|
A7 At gRAEAY 4R BA

=

|

G AU B 200495H 2010470 797 B F
o FelE A=Eated 0.042mg £ (15H) = ot

R
)
[e]
=2

= yehd 2o A 124 0.067mg £ 7} e}
AA 67HA YA #= Ao A= FARHA 0.052mg ¢

5L

ox

15) 29I(TP)Q] A& 24 53 7|22 TP < 0.05mg/Lo|H, NS 7|Z& TP < 0.09mg/LY
(F 3ok AbE 314 #]2007-16035).
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| B 2-4 | 92 ANDIE QoY IEE TP BF 5%
9 ng/ 1
- 109 B+
& 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 (2001~2010)
A - - - 10.04310.047 | 0.046 | 0.046 [ 0.040 | 0.038 | 0.032 -
3
AjEk=10.140 [ 0.088 [ 0.063 | 0.080 | 0.076 | 0.058 [0.062 | 0.034 | 0.041 | 0.034 0.064
1 0.12710.062 [ 0.07710.145{0.074 | 0.061 [ 0.062 | 0.043 [ 0.053 |0.032 0.071
2 0.143{0.080 [0.058 |1 0.066 | 0.078 | 0.058 [ 0.060 | 0.031 [ 0.038 |0.033 0.060
3 0.14910.089 | 0.063 [ 0.062 |0.075|0.062 | 0.069 | 0.032|0.032 | 0.035 0.062
3(6]24
4 0.159{0.090 [ 0.066 | 0.067 | 0.080 | 0.0550.067 | 0.031 [ 0.0420.034 0.064
5 0.100{0.101 [{0.059]0.076 {0.065 | 0.053 [ 0.058 {0.034 {0.0430.034 0.060
6 0.163{0.109 [ 0.054 10.064 {0.084 | 0.056 [ 0.057]0.033 {0.036|0.037 0.064
AR FEAY, FoNGAARA AR, , 7 AR
TALI TP 5L
oot . 0.067
o 0.052 0.052 0.054 0.052 0.052
0.050
-.:_"_ 0.040 1 1
E M= W 0.042m
E 0.030
0.020
0.010
0.000 +
1 2 3 4 5 2]
5 |
| J& 2-5 | Aj2r3 Qo 3ng 79 BF TP 5
g PSR AR B




| A1 22 Aok siopsbATe] of7] ol A 20| 21

1 0w L5 o

| B 2-5] NDIE Qo 78 3-L TP B2 5k

9 ng/ 1
. A3 A Hagk e gk
- (2004~2010) (2004~2010) (2004~2010)
A=t 0.042 0.001 0.591
3%
Ak 0.055 0.003 0.480
0.067 0.007 0.048
2 0.052 0.013 0.186
3 0.052 0.007 0.159
A7
4 0.054 0.005 0.167
5 0.052 0.009 0.208
6 0.052 0.003 0.183
A7 FEAGE, |G, 24 A=
3) Mot Qs SEA(TN) sig
20015 20109 7k2] 10A7F Aghg Qlsfjede] Ay 344 =
FolE AMEY, tha T2 oy 4 llsH oslE fAEE & &
Atk 2001d =4 I5Fo) ddete FE4A T 0.16mg l S 7|S5TE &
2002410] 0.54ng ¢ 2 ol o]g] 2007W7FA] A LA O Z 0.50~0.60mg £ <
et Slou, 2008 A%EFE THA] G438 Faskltho A 2004HFE
20104 7]7F 3 20044, 2006, 20072 A3t 471 A% AutE 3 2
A THAL Tt AT o $2 #2575 5 TEA
7|Eo B2 = AvkE Qsee] do] gFasH fAIEHIL loka AHd 4=

oItk 20005 20109704 H 209 B WF FAL FEE 49 15

e 715k

16) FAE(IN)Y] 3¢ +4 5w 7IE2 TN < 0.6mg/Lo|w, IS 7]%E2 TP < 0.03mg/L
A | FpAHE LA A2007-1603).
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pid

f

2
I

1=

TN 55 Ro|(FRF)
0.70
0.60 _—erd
s 0.58 =
0.54 0.55 ] 0.54 Ha
0,50
0.50 - !
l .., 0.40
four it
2 o040 B, 033
£ .. 0.29
‘E’ 0.30 e
020 016
0.00 . :
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
o=
J8 2-6 | Mg 2o H8d TN 5 =9

L

| |
AR BAAFRASAY AR BA

AEER B, 200492 E 20109704 73 B FAL
oA 7HA S 05mg S ebgon], 4 s
WO GARE FES Hark ) AEe T B FAL BEL AT 9
F w0l 042mg £ 9 v S olu], 53] HH 3-69) W i AT
Bt B= olstE Ureheth g A 104 4 o
R ARl A AR A7 et A oA A a7 ARE &

Q1 E} FARE AL Moty & 4 9tk

off

=7 A4

| B 2-6 | AL ADIZ Aoid - TN BF 5%

o mg/ {
T2 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 104 g3t
= (2001~2010)
At | - - - 10421050045 051|040 |0.33]0.29 -
sl

Mgk 0.16 | 0.54 | 0.58 | 0.55 | 0.48 | 0.54 | 0.60 | 0.34 | 0.18 | 0.27 0.44
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| B 2-6| 92 ADZE Qofe < TN B2 5T(HE)
9 ng/ [
TH 2001 | 2002 [ 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 109 B+
= (2001~2010)
1 0.17 | 0.64 | 0.65 | 0.58 | 0.58 | 0.64 | 0.80 | 0.39 | 0.28 | 0.35 0.53
2 0.15]048 | 0.51 | 0.51 | 048 | 0.55]0.59 | 0.37 | 0.22 | 0.34 0.43
3 0.16 | 0.45 10551059 | 045|052 |0.60|0.35|0.14 | 0.26 0.42
34
4 0.16 | 0.52 | 0.62 | 0.57 | 045 | 0.47 | 0.52 | 0.30 | 0.13 | 0.24 0.41
5 0.16 | 0.58 | 0.57 | 0.51 | 0.48 | 0.55 ] 0.62 | 0.32 | 0.15 | 0.22 0.43
6 0.16 | 0.59 | 0.56 | 0.54 | 0.48 | 0.53 | 0.53 | 0.32 | 0.16 | 0.23 0.42
Ag: FEFE, St FE A AR, , 7 A&
7ASE TN 3E
0.40
0.
0.60
- fis0
-
1} ——
E 040
=
" 030
0.52
0.20 0.43 0.42
0.10
0.00
1 3 ] q 5 §
8
[ 3" 2-7 | M98 9oy I8e 79 B2 TN 5
Ag: A7 SR EEAYT AR £4
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g

| B 2-7 | M2IE <o 780 ™Y TN B2 5%

9 ng/ 1
e AA B it gk
= (2004~2010) (2004~2010) (2004~2010)
= 0.42 0.00 4.64
3l
A 0.43 0.04 1.53
1 0.52 0.06 1.23
2 0.43 0.13 0.90
3 0.42 0.04 1.24
43
4 0.38 0.07 1.18
5 0.41 0.04 1.53
6 0.40 0.06 0.88

A =7l 54, 2000~2010
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Ak olsielel 48 BRIy AR Hos ARt 9
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ol PR} B3, ejReleio] AL AU} Hl L o]

17) A F 7R 4(WQI, Water Quality Index) = 10 x [ AFALAEZIIE(DO)+ 6 x [(A&E
AE &%(Chl-a) + FPE(SD)2] + 4 x [(FEF7]EL FE(DIN) +§&77]¢
(DIP))2]. +AF7HA 4 FEE A4S ol&sto] Alletd, [6HFEH Vea7tA & 5
sH T lIsge] BE FFolth

=}

Ex
=
A



S 3 (34~48)
1= 2(24~33)
152(230[8})
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gkl QU EAAL AAIAL Hoke] Q1 7HetE s gHA o A
W Y O 1995-2000d0] Q17F Hefol St o] AAh st
Stk ARAI ] QI F7HF HAA) A& QAT he 37 A - o]
AeFS Bk ol @x] AFA B g AT S e

A A 2
9 9 s el gt o] fAskal 9SS olm|git) webs gE
b QlFto] M2 g oE S SV &S ALR oAtET
| & 2-8 | M3 A2NS o7 o
o)
YA L 1990 1995 2000 2005 2010
TAFA] 218,112 266,340 272,129 249,212 258,845
ZAAA 55,116 115,407 102,428 90,376 82,739
Kokt 102,805 72,422 64,621 55,240 50,577
A 376,033 456,169 439,178 394,828 392,161

A7 . 27FEA L (http://kosiskr) (2012 129 212 AM)

T AR R AT AL A48 Ao dushs A

7 e Adke A

flo

2
4|
o

N

o\

=

Mt
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o

e

o

)

o

i

=

B=)

i)

Ak olslel Aol Aoy WS FANEE B9 pAHo=
sfefshs A& WAL oLk tepdel AR sty s 94 et
B2 A P GA(WS]) BHS 2 4 Yk ALRE FAo|YA 57}



28 | Ak o3| sorstazte] ot 22 2o |

ot o 2 15

= 2001 = 512740f A 20073 450742 HA} 7hAskal Qicy I3t
sEAe 98le e F/ksH: ARE Bt

[e]

| B 2-9 | M2ASE FAOAH YItHL Ay
el 2
=5 X 2001 2002 2003 2004 2005 2006 2007
oldd +&
I 95 86 88 97 82 99 69
= 340 346 346 337 347 303 321
% 5 - - 74 76 74 58 60
ul-20{ Yy 34 37 37 48 55 65 65
A x| 7ol o 13 18 18 18 17 18 17
g | - : : : : I :
A 482 487 563 576 575 554 532
AR 7S A L (http://kosis.kr) (2012 12€ 54 AA)
| B 2-10 | 72(8T FAOIAH o pA oy
+9]: ha
=5 5 2001 2002 2003 2004 2005 2006 2007
olg 72
25 2,635 2,420 2,446 2,562 2,492 3,499 2,827
= 3,318 3,372 3,341 3,176 3,290 2,866 3,147
R & - - 411 458 455 361 427
u}g0] ¢ 1,190 1,204 1,204 1,361 1,462 1,616 1,615
Az o] Y 98 128 128 128 117 127 122
HedA - - - - 135 -
A 7,241 7,124 7,530 7,685 7,816 8,604 8,138

A& E7HEA Z Y (http://kosis.kr) (20124 129 59 AM)

o FAF ez Mg Alts Ao FARRS B dabA ey 5
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| A2 % A2 steriael ozl 9 3 22| 29
AR IV e s
S 9k 2006 e 20117 AHRE W EAAIL eke] oAl
oM BAZIEY W SRS ATET BT HA49 Ao vt
T} 2006~2009¢ YL
APAIQ} FoatE A 857E T o] 2009 = Fette) Al
Aol 147 1300m= A E%S= & 5 ek HlEE 2006 THAHA
wekre] AN RS ot b WAL 29%F AAshE Aol

Q
.
S
8.
o
ur)
pau)

2007300 25% 2 EUCk ek AR 9l 2008 o] FRE HerE o
AN HA o] A= A1) 18%(2008), 14%(2009)% 4t Aoz o
Efte.
| E2-11 | 93798 94 s ARAY B
9l m
YA LA 2006 2007 2008 2009
AgE = 2,958,620 2,689,228 1,389,700 1,017,528
TEARA 163,840 82,650
] 693,880 601,500 245,900 141,300
A 715 A 2 (http:/kosis.kr) (2012 12 21Y AA)
| E2-12 | 973708 aEd U2 AL
e m
2010 2011
& Ao _
e : | e | . : | = | .
?:!-7:“ 7]‘_1':‘11] }\_1_3\_} "'TX'H é] ~Cly:]-z—“ 7]"1?‘ﬂ _’_Zé’l "'Txﬂ é]
ATEE | 730,400 - - 730,400 | 597,400 - - 597,400
L 82,700 - - 82,700 2,400 - - 2,400

A& Z7}5A Z (http://kosis.kr) (20124 129 21 AM)
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| % 2-10 | M2 ENOIgHUL
A& A9k oF2]&(http://www.saemankum.go.kr/)

Ae

L=,

= A 3L $1% 5 Ble2 AHAgA oF 21 Hog A
AlE|Qom, G228 132 (62.5%), 7|HHA]A Ax|8] 4% 8,100 ¥
(23.1%), S=ANARAHE] 22 9,900 Y(144%) 02 THRKEARY &
295e AEASH 5 24 3 AREIE AlQ)). 53] FAE 72%0lA

A EAEAIE 28% 0l A 70% 2 Sefd}= 2008
109gof] “WHREAT 7]2E143 HAEPS S4staich
AHAG Y AL St A=Abdolth o= 1) FEEAEA A4, ii)

WA Q7 ol gRA L el AL WY Pask ALY, i) YE B
2 9% AR iv) WA A A v) wE% 2 S SHaEE
Soltk. o] 3 BFEAL PAY(ShaRing) TEE RAE ] YA Pel

Al R, ml gyl e AR Hel, FAQREe, A4 Ao 7
e o gelck



32 | AiRk3 olsl siopRel AR 34 =9y

| B 2-13 | ARIE e 601 MEAY

A=A A&

A P28 RoR $4n
HEESL T A] * 2011 A 7}A] Gateway Project(100ha) 7%t
s WA 673k (FAIHA 2 23.8%)
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