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ABSTRACT

Characteristics of Growth of Plants in Dredged Soils for Use
of Vegetation Soils

Kim, Moon Chae
Advisor : Prof. Kim, Daehyeon, Ph. D.
Department of Civil Engineering

Graduate School of Chosun University

At present, most dredged soil is dumped simply in large dumping areas and
buried. Dumping and burying dredged soil has diverse effects, for example,
damaging the coastal environment, devastating fishing spots, and destroying
sandbars. Also, because heavy metals in the dredged soil can cause secondary
pollution, it is necessary to positively recycle the dredged soil. To positively
respond to the international regulations for the marine environment, for example,
the London Convention(1972) and the Kyoto Protocol(1996), it is also necessary to
secure technology for recycling dredged soil. The technology for recycling dredged
soil can contribute to preventing environmental pollution and saving national
budgets.

The method for making the Goonsan Saemangeum reclaimed land is to bury
dredged soil, make embankments covered with mountain soil as thick as 30 cm and
create a vegetation base in the area of approximately 40,000 ha. However, heavy
equipment i1s used to excavate, transport and lay the mountain soil to cause
environmental issues and expenses. The ‘Master Plan for Conservation of Topsoil’
announced by the MOEMinistry Of Environment) in 2012 aims to positively

conserve soil, making it difficult to excavate mountain soil.



Therefore, the objectives of this study are described below.

Collect a typical type of dredged soil in Goonsan, Incheon and Gwangyang to
analyze the physical and physico—chemical properties thereof, and evaluate the
effect of physico-chemical improvement depending on improvers (Bio, AC
(amino acid), sawdust fertilizer, and coffee sludge) through laboratory
experiments.

Mix the collected dredged soil with typical improvers (Bio, AC, sawdust
fertilizer) in given ratios to sow, and then analyze the germination rate of areas
treated and not treated with the improvers {(the maximum number of
germinated seeds) / (the number of initial sowed seeds) x 100} and the growth
rate (the maximum weight of plants), and the economic efficiency of the typical
improvers.

Mix coffee sludge with typical improvers (AC, sawdust fertilizer) in a given
ratio and then sow in the mixture. Analyze the germination rate of areas
treated and not treated with the improvers, and the optimized mixing ratio of
coffee sludge.

Apply the seed spray technique for the in-situ experiment in Goonsan
Saemangeum (about 284m’ of total area, in which there are two sites of a
planar area 10 m % 10 m, and the slope is L21 m x H4 m, Select a 1:1 slope
to carry out in-situ experiment) to make a biological environment material that
can be used for stabilizing slopes in the civil engineering sites and developing
marine spaces as a vegetation base treated at the site with improvers and
planted with seeds. The aim is to evaluate the effect of the dredged soil

treated with improvers for a vegetation base.

The analysis of physical properties about the exemplary dredged soil samples
taken from Goonsan, Incheon and Gwangyang reveals that the Goonsan soil is SM
sample, the Incheon soil is CL-ML sample, and the Gwangyang soil is ML sample
in the USCS(Unified Soil Classification System classification). The analysis of

physicochemical properties following treatment with improvers reveals that the SM



sample which allows easy water sprinkling demonstrates high improvement.
Therefore, this suggests that the most effective technique is water sprinkling for
the SM sample.

The laboratory test for improving dredged soil as vegetation soil reveals the
highest growth rate is shown in 6% of bio improver and 6% of sawdust fertilizer.
This suggests that the sawdust fertilizer is a good improver for improving dredged
soil as vegetation soil. The sawdust fertilizer costs about 40 times less in terms of
economy. The test of adding the improver of coffee sludge which is general waste
reveals weak acidity and porosity of coffee sludge contributes to lowering pH.
Because of rich organic matters in the coffee sludge, the highest germination rate
1s obtained in sawdust fertilizer 6% and coffee sludge 8% to improve dredged soil
as vegetation soil.

The in-situ test by spraying was carried out. In the fourth measurement (180th
day), the covering ratio by no treatment was 65%, and at least 95% by treatment
with coffee sludge for slopes. This suggests that coffee sludge used in the field is
an effective soil improver for improving dredged soil as vegetation soil physically

and physicochemically.
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7 o o s Jor o F70(%)
579 39,196 59,520 42 936 62,044 233,108(22)
A 3] - 13,774 15,001 664 29,439(3)
o} g] 7} - 152,942 76,471 25,549 254,962(24)
ol Ao} 62,484 11,197 121,831 89,149 284.661(26)
5o} A] o} - 3,078 3,698 15,190 21,966(2)
F oA o} 5,783 32,220 102,451 4,323 144,777(13)
e <F 3,972 2,687 26,335 32,588 65,582(6)
Hold g 7} 6,012 9,696 8,459 16,549 40,875(4)
7hg] B 820 646 - 2,484 3,950(0)
W nee | e | o6 | (nop | MREMIO

= 4L
w A sAN Adeds st e A E 245k nigvkel #dES A9
A

o
=
oz zyste AAEL APstn Qe FHIE FEF) o 55%7F e
g BE, & Ak £8, RN E FAW o



Mulligan et al.(2001)2 A ES Fa< /1A tigh H7 7)ol tiste] A& F
gatom Aol g 7em dAA, EA 28, EAe, A= o9 AA, 1
FAE T AFH Sl st ZlEsdnh HEZAN, aZAE T AlHS kA oA
43e RUEYEY f718 58S #Aads AR dAge A5 A 5T A
Aw AL B]go] Eokrh AETH % A

Teal and Weishar(2005)= @e&glo] ®F siH EHUS &
HoEd we Wl diste] A5 s o, f—-‘lﬁﬂ 24 A= AH
9AE A4 POil XP"“@WZH s THFAL &
vy s ikl

Ruiz Diaz et al. (2010)O Hgel FAHAEE =3} o
Aol 3t AFE FPsRon, FAE 2 vgE A& AHo] stesiy AEA
of mg F&o] FH o] 54280 9% ZAF Foldrka skl 3 U
3 A7 MIEREYE Ao FA HAE °
o] Tn &L FAE By 7:3 827 g3 Aoz el

Chiellini et al.(2013)> ©]E&]o} Leghorn 3+ FAHE® 2d=
o= wteElol o SA4E /\}—9’5}04 2 AS st

gAY, FAHAE 5% A & B5%E 30m’EAR FATNeH HAE 1d Fo E

2



H 1.3 =2 Z=£E Al(82Z8Y =89, 2002)

Alabama(USA)

$4 9 AFANA 24

o
(PIANC, 1992)

North Carolina(USA)

Z 5 AkeA] 24

Suffolk Sizewell B Station(UK)
TE2 2A4E AFEHAT
(Gilbert & Anderson, 1998)

Thames Valley(UK) - 913 A%

Alabama(USA)
HE] 7)o A3+ Pelican 54 %A

California(USA) <A A

Salt Pond 344 #] (25 A44)
Connecticut(USA) River Tees(UK)

5, b R A ZARE AT b aptell 243 [ A AA
Nott Island A]2] #] (PIANC, 1992)
Florida(USA) Venice Lagoon(Italy)

A3 =4 s A5A
(PIANC, 1992) (Cecconi, 1997)
Georgia(USA) %l (Belgium)
Buttermink Sound A2 A (PIANC, 1992)

Texas(USA)
Bolivar ¥F%= A 2] %]

o] 7h&dl ve] AbEZ7E A At v=re] AbdE AR vhaa g2

Ao = A E3H3 /‘Hi% M 2ES HHor FAE, NEE, ALY,
FSACHe 2 H 7 & o] &% the] A8 stk o] Tk £AEE ©]
3 s|Z=AImFE ] o] =Tbol A(7H ), velde] ofelardd(i)at sfo]eki=(f)e] Aldl

o]z}l X JAFAELE FAHEE o] &3dlo] 24ha HAOSE

A FAFo R = 7]E AAdA™- ] EAsA L, AMFA 24 AHLS o
A0 E A E(heterogeneous sediment)® 7/ = A D} E3 AW
T ot Al FFEle] Ay&sltirl o]&dlk - (Crassostrea gigas)? WA 2hH(Ruditapes

philippinarum)¢] Zo] AJ2lsta AT},

_10_
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A3 A (m) H & (%)
A 5,112,800 1.83
iR 1,716,000 0.61
&3 91,900 0.03
g 1,286,376 0.46
233 2,679,000 0.96
A 75,880,000 27.12
o7 47,707,000 17.05
=2 4,510,000 1.61
17 25,892,000 9.26
A7 59,885 0.02

Fd ey 79,490,000 28.42
B 31,980,000 11.43

A 287,400 0.10
ARG RS AL 3,050,000 1.09
I 279,742,352 100.00
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2.2 EHE HMeol ¥ SSAF (LA, 2007)
FAE Ag 2 &8 AA
A A Al(m’)
F717%Hm) Q& 771 (m') 7] EHm')
] 5,112,800 5,112,800 - -
o 2k 1,716,000 1,250,000 - 466,000
=33 91,900 83,700 8,200 -
Sl 1,286,376 286,762 818,856 180,749
23X 2,679,000 1,569,000 260,000 850,000
A 75,880,000 56,560,000 19,320,000 -
o7 47,707,000 46,209,000 - 1,498,000
=4 4,510,000 - 4,510,000 -
SRR 25,892,000 24,649,000 - 1,243,000
Al+3 59,885 - 44,919 14,966
FFAH YT 79,490,000 78,650,000 - 840,000
He A 31,930,000 8,980,000 - 23,000,000
A 287,400 112,000 171,400 4,000
AR AL 3,050,000 3,050,000 - -
a4 = 279,742,352 226,512,262 25,133,375 28,096,715
(100%) (80.97%) (8.99%) (10.04%)
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A

T A dHE FAHAE T 393130400mE FUIEo R F71E Algol, o R

51,619,433m’, 7IEFH 2.2 103,989,363m' = A& AoZ ZARE AT

H 2.4 TLE HMo/ggo 02 28 THS(olL45, 2007)
TAHE Ao mE A
T T = A (') o ER o 3
g2 (m') 94 () A=A (m')
A 37,365,500 37,365,500 - -
oA 3,166,000 1,283,000 1,883,000
sl - - - -
el Sl 2,200,696 1,658,900 199,433 342,363
! 5,210,000 4,260,000 950,000 -
LR 182,800,000 133,000,000 49,800,000 -
o3 121,788,000 121,085,000 - 703,000
=4 610,000 - 360,000 250,000
IR 13,527,000 13,077,000 310,000 140,000
QA &Rk AL 44,508,000 - - 44,508,000
A3 - - - -
Fad el e - - - -
WA 137,520,000 81,360,000 - 56,160,000
x5 44,000 41,000 - 3,000
A= 548,739,196 393,130,400 51,619,433 103,989,363
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= 8 ELEQ S35 SHSE ZAIZ(oHL=AHF, 2007

mg/kg)

Cu Cd Pb Zn As Cr Hg = PCB

18.837 | 0.152 | 20436 | 52.213 | 7.848 | 44.795 | 0.130 N-D 0.090

18.103 | 0.139 | 22492 | 45.172 | 2.868 | 43.379 | 0.020 N-D 0.130

39.790 | 0.176 | 31.977 | 45.009 | 3.341 | 52.452 | 0.037 N-D 0.210

19.132 | 0.311 | 26.830 | 100.737 | 4.139 | 39.833 | 0.023 N-D 0.200

23.092 | 0.228 | 26.387 | 104517 | 3.443 | 43.162 | 0.033 N-D 0.210

24.370 | 0.258 | 40.550 | 68.647 | 3.476 | 35.150 | 0.035 N-D N-D

29.236 | 0.228 | 40.146 | 56.548 | 3.942 | 27.367 | 0.017 N-D 0.150

33.959 | 5487 | 45594 | 57.824 | 9.259 | 45.364 | 0.010 N-D 0.160

8.603 | 0.088 | 18.447 | 55.637 | 3.133 | 32.847 | N-D N-D N-D

28561 | 0.141 | 24549 | 77751 | 3.098 | 45.950 | 0.003 N-D N-D

Aokt 21724 | 0.284 | 30549 | 95975 | 3.953 | 40.378 | 0.022 N-D 0.200

AR} 20.884 | 0.164 | 21.521 | 42.838 | 9.678 | 30.913 | 0.060 N-D 0.120

H 24128 | 0.681 | 29.814 | 69.094 | 4.409 | 40.971 | 0.033 N-D 0.123
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H 2.10 ZELE olLHIERN2IIE (o 242, 2007)

A E7Ee B 210004 mivlel 2ol slre Ay Aol o7
flow, Q719N 2YE AYAS AN20l L4, 1D AL, 1132
Aol ABEA AGPEl o @ Brhw FREAL

(49 mg/kg)

T Cd Zn Cu Cr Hg As Pb Ni
A7 370 410 270 10 1.2 70 220 o2
A271= 30 200 65 2.5 0.3 20 50 35

TR G- AN FrbA Aol T e FHE B

=4 F=

o
e
ot
to
uiss
s

i)
B=)

o
jaled

7l #2119 2
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H 2.1 QEEH=E F3D|E(HLL2, 2005)

4w LHAEA= Xéﬁ}%%'ﬂ%
Lower Level ‘ Higher Level
Parameter mg/kg dry weight
Ag 1 3.7
As 9 416
Cd 0.68 4.21
Cr 80 370
Cu 24 108
Hg 0.15 1
Ni 23 52
Pb 50 220
Zn 200 410
Parameter ug/kg dry weight
Chlordane 05 6
Dieldrin 0.02 8
DDT 1.6 46
tPCB 21.6 189
Parameter ug/kg dry weight
Acenaphthene 16 500
Acenaphthlene 44 640
Dibenzo(a,h)anthracene 63 260
Anthracene 85 1,100
Benzo(a)anthracene 261 1,600
Benzo(a)pyrene 430 1,600
Chrysene 384 2,800
Fluoranthene 600 5,100
Fluorene 19 540
2-Methylnaphthalene - -
Naphthalene 160 2,100
Phenanthrene 240 1,500
Pyrene - -
LPAH 552 3,160
HPAH 1,700 9,600
tPAH 4,000 45,000
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H 2.12 ZH4&9 Y |R5&&I|=(USACE, 2006)

591 9 AAA ol FoH ol & AAANE

- AR - 77 @A (Land Creation) - ZF/oFA A AA
(Construction material) - £ 7§#Land Improvement) (Wildlife Habitats)

- Ak (Aquaculture) - ¢t %4 (Berm Creation) - o M

- 3EE(Topsoil) — &lloF R % (Shore Protection) (Fisheries Improvement)

- 27 8 g AEY AL - %Wl (Beach Nourishment) - FA4 54
(Decorative Landscaping - A3} A& (Replacement Fill) (Wetland Restoration)
Products) - QAN HREA

noo] A9 FAHE JIFFr= A5 - 34 B ST H(Food and Environment protection

Act, ©l8} FEPA)ol olAgte]l dAGA 74l 3 #ejsm FRol Fdto] dhe]alx7t

R Al APE/} BobssES Holdrk Al s % a5l wd

-2 (Marine Consents and Environmental Unit, ©]3 MCEU)7} =X E 9] 8] %% 7]
#t golAaE By, fFadgo] V(T AEY Yol Holx] &, Fagd

Fed A9 Aol slgRole shol st wyE A e,
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T 3.3 248 M3 U EEEQ EX2Y 248421 (&9 mg/kg)
T Hg As Cd Cr6+ Pb
2 A 24 3.550 BH1= 24E 8.055
=2k C 2H1= 3.259 B4 1.766 5.202
=2 D 2H1E 3.328 2H1E 0.778 6.919
1A <
) 4/12 25/75 4/12 5/15 200/600
(5-2/ 4 71%)
EoF
244
o 3 10/30 50/150 10/30 15/45 400/1200
(5-&/t 2 715)
7=
3A 4
i 20/60 200/600 60/180 40/120 700/2100
(5-/t 4 71%)
=A
4 48/987F 0.32/2.47 21/65 1.55/11.8 - 62/404
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H 3.6 2 XY ELEQ 22H® &4
Soil G, (EZ; if/(j? (;d;“c‘;f) (21(}/:[? LL PL PI
Pk A | 2641 | 2991 | 5341 | 1546 | 219 | 2625 | 2071 | 554
2 C| 2583 | 193 | 2747 | 1505 | 1807 | NP | NP | NP
D | 2607 | 2305 | 2785 | 1548 | 1901 | NP | NP | NP
P4k
g | 2597 | 2241 | 1346 | 1504 | 1935 | NP | NP | NP
o1l | 2630 | 4219 | 5317 | 1880 | 1158 | 2996 | 2433 | 563
e | 2623 | 2991 | 9650 | 1560 | 2340 | 3120 | 2232 | 888
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