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Abstract — As a basic study on the creation of artificial tidal flats using dredged sediments, the pilot-scale arti-
ficial tidal flats with 4 different mixing ratio of ocean dredged sediment were constructed in Nakdong river estu-
ary. The phragmites australis was transplanted from the adjacent phragmites australis community after
construction, and then the survival and growth rate of the planted phragmites australis were measured. Also
the changes of soil chemical oxygen demand {COD), ignition loss (IL), and the heterotrophic microbial numbers
were monitored. The survival rate of the planted phragmites australis decreased as the mixing ratio of dredged
sediment increased but there was little difference of length and diameter of the shoots. 30% of COD and 9%
of IL in the tidal flat with 100% dredged sediment decreased after 202 day, however, fluctuations of COD and
IL concentrations were also observed possibly due to the open system. It was suggested that the construction
of tidal flats using ocean dredged sediment and biological remediation of contaminated ocean dredged sediment
can be possible considering the growth rate of transplanted phragmites australis, decrease of organic matter and
increased heterotrophic microbial number in the pilot plant with 100% dredged sediment. However, the con-
tinuous monitoring on the vegetation and various environmental factors in the artificial tidal flat should be nec-
essary to evaluate the success of creation of artificial flats using dredged sediments.

Keywords: Artificial tidal flat(] 3 8% %), Dredged sediment(F72 E), Recycling(A &%), Phragmites
australis(2tl), Mitigation wetland(ThA5A])
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MRS Al3sE Ao} 7] o] Ao (B E) ok
AR003), 531 G54 sHAGSL s A48 2 399 FA
A 207 st 5003H7 o] sHPEAI AANE Hos
LA IGE= AR AR AT AR2007). AReT AS, A
bFAS] AENEE FIRIE dast Al osf e o
AFAE RAS AT AFHA] A B Bgo At A
S AR THEIUARR[2003]; Lee et al.[1998]; Short et al.[2000];
Balletto et al.[2005}; Teal and Weishar[2005]) =1 j8] F¢ w2
AEA 9] FHEA T Bt A FoAde] BE AL F
Qo] Wgkon doiga|ol Bl gl gingx| 24l digt dF
3 uiEs AAollhE A7 [2003]). 1990 of St
B EARo= Azt A9 7]E A 9 gse] $dt
= e e sl pd A AR B, 098 43
58 T 52 A4 71 9 AAA 7] g Ar@Eior
FANF2003]yF FF-F olF2 itk AT HE A Yo 23
o} HAE RS gElsl] A AE S A o7 AQepst
& ZUHR & ATARIZHEEE, 2007) QAEE A
2 A& a4 B 9 IFEEA] Al # AF
¢ 22442 7E 1 gl Ao chEHEa A TA[2003)).

S, FERA E 2GS FHEARCR Tk FEEE
19763 WA ZAME AJFSE o] 3 ol wAske] HE3] kst
3 glos opde) FRbelE RElE FFeka Qe Adelt&
AY3 2EFA2002], £ £[2003]). FHF FHEE 1%
ek A, Aol dig 71€4 dijk] 24 € FAE 59 ol
2 V18R BREe deddFrIu SAuHeRE HelHo
olof w2 #Auky U AMujg =3 Tt e AAolrt
A8 23[2002), TFA 5[2003]). 3T A
BS 71& 3= e Talel Q2 oiyA] SR ojge-S F
T glor, dokrlol oJgt A& A9 drEek(1972)% 9
84 (1996)] A&t ZANA s Al dulstz] As) sk
EIE Fxdok sk Aot} iehA] FAE AEENS F
sto] AAAAA A/AE 2 AL Wb g 2
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Table 1. The characteristics of the dredged sediment used in this study

5. - o - o)gHl - AP

Jorgensen[2004]), BT FHEAES dEAY Y = &4
A FA9 HuBs BAsp] gl AdEe dAlgRe 24
o #8331 9Ith(Kangas[2004]; Marcus[2000]; Steever[2000]).
YBE) 7Y, LETHEE ATEsI QF3EHRE 2 A
Az WE AYAES] YASFYENE EM3H AT7E e
3L ITHCEEFRIE 612001, 20021, BT S [2004)). $2ivEke)
3%, 2 NS EA] FHE AEE ikl B3 A7) 23
H3 9oy ol Az dAlERe S E] Ao FAE 1A
I glemR o7 tieke FHES AEE el BAEo]o}
3 FeAS 7RI EAR2000-20021).

B AelxE oid gAEge] Sk Qe dg SHES Q)
FAEA ZHAZ AL 9T 72ATE B AgE 2
HA| B FHES o]83l] pilot-scale?]

W Ee - 38H EARANE FAES] A
/A8 S 235 Aggl mXE J3E Brls) 98
Idoletn & 5 QIrhddA F12003]). £ g7 Akgg &
AR R FEA) vl Ao g 9 FEjzely =
JZ Table 13} 28F 2ok 452 38H3 A4 Q773 (Chemical
Oxygen Demand (CODY) 73 7% (Ignition loss (IL)y sfaksh
AZANP YN JAse] 24T TNE KieldahP & o]
sto] BAEIl o TP SlspiS olg3slo] Bajdt ¥ ofAag
Hlixtel ofgt Ze]BdlMoyd el At B4t pHE 135
(wiv) EGANESF5E pH electrometer(Orion 4 star, Thermo
Electron Co )& ©}-83t] ZAsIt FE8FE A2AT 74
o) & o) g3lo] FE)Hon rRAL RS o] g3l F
=& g SR TIA ol gAsl] 447 F ICP/
MS(Elan 6100, Perkin elmer)Z o] &3}o] EAlalgit).

B A7 Ak FAES ZE7E cope A4, 7189
ZAFE 1070 A1 F0t FHES) FEH2.77-4.48%, A 5
[2003])%, COD(0.3-16.49 gkg, %A S[2003]) 74 v]25H)
= W et w2 AoR geEen, 1er Ak vnay
S o AA7E 4, coDY A 1) AE 2 Ao
vFERRLE,

FEEF BHL 7IE Ao AV FAHE 9% Fo1E
53 FAES 957 7IEES TEsted I8 F1199%6];

A=}

COD Ignition TN T-P Moisture Content of

(g/ke) Loss(%) (mg/keg) (mg/ke) pH content(%) silt & clay(%)
Dredged sediment 19.37 544 67.2 107.53 6.89 27.6 26.05
Original soil of the Nakdong river estuary 1.79 1.37 16.8 69.23 6.12 - 4.15
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Table 2. The concentration of heavy metals in the dredged sediment (unit: mg/kg)

Heavy  Concentration of Dredged  The Criteria of ocean Concentration of Concern criteria on soil contamination
metal sediment dumping” original soil in Jinudo Region “7}" Region “L}”?)
As 741 20 5.89 6 20
Cd 0.067 2.5 0.124 1.5 12
Co 4.37 - 8.48 - -
Cr 17.96 80 39.32 4 12
Cu 327 65 11.44 50 200
Ni 5.68 35 16.01 - -
Pb 10.92 50 22.53 100 400
Zn 19.16 200 44.69 - -
Hg 0.009 0.3 0.023 4 16
Mn 422.62 - 686.10 - -
O8] F = AFE(2007), 31 %5 7) B ) Al 2 E (http://www. oceandumping.re.kr).
2 71 71Eolste 292 AL gkl A2 FqLE F+ FoE AR5 A YKo o)
27 A AR Y] g Aol F - F o) - e BF - dolEA - Fu &% 5
M} A4 ARG g X Bo] TALEA], EE, AELA B IFEHAL
A F2003]; AN} SE8H2005]; AFAA[2007]) 107] 2.2 HTYAIET TY
98¢ 2T Table 2). Sl B, o1 FUES A HEF o7 AE i 220} A¥E0% o 10m B

4-8-2 Agh WA 2% 7|Fo] wlaEe] %) k& AAolold Wl Ao 2006 98 FaiF AU FAEE 0] 43199 pilot-
FHE THAYE FAE ANFEY ESSA AN 7 scale FEEA BPANETE 24T JIE 3m, AR 3m,
Ashe Eed S/} vlasiich. A BE F8o v o] 2me] FFAETE AT THE WFUEHE 100%,
3 SUFT] TS VSRl Qe ROE UEREOL Ase] AS BAE 50%, THE 20%, TAE 0%)F 22 J¢T gk
o “P A 2o $e/1ES 231%ed o] A% o o EREE Zo) 1me) AT AREAct 248 449 A
Ao E¥e $H71Ee 2k Z0F AR webd P93kl wde UXE] A3 4 AIET Sl FERS 44
£ ATl AMSE FAEY A Y HAEA, 3FAE, Be sRen, JPRAE Y3l AAES TAIHFIg. ).
AR LB FozA ABE-E APgeh] k& Zlos wakd)
3, AT YAk A% Cr F5 geidE b Ad B 2.3. ZtHOlA! 3 MAEF Sy4Uil
FodSerIFEE 2k Ao E ZAMEGEY ol YEA 8 Z298 oY AT REAY GBAEQA AU A Y
TEH AR Q= FHER Ust Aoz} AR, T T A dAFEoRRY o)dle] 12384 FEE 1)

< 3m Im 3Im 3m
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Fig. 1. Pilot-scale artificial tidal flats in Jinudo, Nakdong river estuary.
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54%% BRI cH(Table 3). o]#{ 3t AR 2% dA|toliA =}
A ZhE ARitel] wle silt @ clay 0] AHoE ¥ F
Aee) £ g7 o) AEH0S o, TEEY WiVt 2T
E 951 BAY 2o)9) )2 3 B3 BYderE 549
W3l gEel Aog AlRHY, FAE) £ Fd4 o 9%
B4 wEY 714 T3 WA 4 ik shw SAES WiE
H7} 2 AYT d5eE olag A FaEe] HopA e BEE
Age FANETR Qs wEAHE 3] Z3g] Wi B
AR FoHL 2 = g3k

Zjold] 2024 & AlZ A Ay AR do| °l AL
Ak A2 & 2352 Dol 10-50 em HHE AR
glon) 4l FFANDT BTN RAR kg Hoj Fof 4
E ujghd]e] wl2 Aol WA 9IthFig. 2). ME X A
ARl AL 25-4mmE DA OH, A Zole] -9}
w7 2 719 FRAET BRI AR e 2] Fol F

annl

0% dredged 20% dradged 50% dredged 100% dredged
sediment sediment sediment sediment

B 8 5 8 8

Length of shoot {cm)

Fig. 2. The shoot length of the newborn phragmites australis at 202
day after the phragmites australis were transplanted.

Table 3. The survival rate of the transplanted Phragmites australis at 202 day after the phragmites australis were transplanted

Number of transplanted phragmites

Number of newborn phragmites  phragmites australis survival rate

australis block australis block (%)

0% dredged sediment 10 9 90
20% dredged sediment 10 7 70
50% dredged sediment 15 9 60
100% dredged sediment 13 7 54
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sediment

50% dredged
sediment

20% dredged
sediment

0% dredged
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Fig. 3. The shoot diameter of the newborn phragmites australis at
202 day after the phragmites australis were transplanted.
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clay E3Fo] o} RUEH 7)17HEe ARAPTUZR FUHE F
71| tist Esgo| 2 AL o|FE AZAE 4 drhelg Tt
S} H5H1999); o187+ A 8%5[2000]). g8, BZAIET W A
e o Ba) 7Psd f71BRY ohdet £3i7h ol &
= REZAE T & 47188 AR ZEEEY ¥
opare Armrgith AT 24 2028 & o(@ANh, 20, 50,
100% FHER ZAY AANPTER 7P 2] A9# 5
Sol vl 12, 8, 36, 9% AE AAE gHe Bt AAH
2 sl AT RAA N SPAPERE T8 AT E
3 HoiFQEd ol FFANFTIL 718 fEdel 2R
g@Aol7] MR R HAH FEgaE M aHs) vEe] F
&ogorM|ol] 93 BEA Ayl gyt EAEH UeRd 2
B2 Alsdch s} 22 SoksA 9 Ae, 502 RE HA
HE 47123 AMA AR S B3 A AEE
SN1BE AGs o) ol2 Aoz deiA Qo|@=AYaT
¢, 2002) AN ETNN F 718 A 2E72 Wk
717159t A&89] FUEIHS Falo] AjEler & A o7 AR

IL (%)

0 day

47 day

95 day 147 days 202 day

(DO% dredged sediment B120% dredged sediment M50% dredged sediment M100% dredged sediment]

Fig. 4. The change of Ignition loss in the artificial tidal flats with 4 different mixing ratio (0, 20, 50, 100%) of dredged sediment.
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Fig. 5. The change of COD in the artificial tidal flats with 4 different mixing ratio (0, 20, 50, 100%) of dredged sediment.
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Fig. 6. The change of heterotrophic microbial number in the artificial tidal flats with 4 different mixing ratio (0, 20, 50, 100%) of dredged

sediment.
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