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ABSTRACT

Pollutants from industry, mining, agriculture, and other sources have contaminated sediments in many surface water
bodies. Sediment contamination poses a severe threat to human health and environment because many toxic contaminants
that are barely detectable in the water column can accumulate in sediments at much higher levels. The purpose of this
study was to make optimal treatment and disposal plan of sediment for water quality improvement in small-scale reservoir
based on an evaluation of degree of contamination. The degree of contamination were investigated for 23 samples of 9 site
at different depth of sediment in small-scale J river. Resuits for analysis of contaminated sediments were observed that
copper concentration of 4 samples were higher than the regulation of hazardous waste (3 mg/L) and that of all samples
were exceeded soil pollution wamning levels for agricultural areas. Lead and mercury concentration of all samples were
detected below both regulations. Necessary of sediment dredge was evaluated for organic matter and nutrient through
standard levels of Paldang lake and the lower Han river in Korea and Tokyo bay and Yokohama bay in Japan. The degree
of contamination for organic matter and nutrient was not serious. Compared standard levels of Japan, America, and
Canada for heavy metal, contaminated sediment was concluded as lowest effect level or limit of tolerance level because
standard levels of America and Canada was established worst effect of benthic organisms. The optimal treatment method
of sediment contained heavy metal was cement-based solidification/stabilization to prevent heavy metal leaching.

Keywords : sediment, dredging, degree of contamination, remediation, solidification/stabilization
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Table 1. Regulation values of U.S. EPA, NOAA (National Oceanic and Atmospheric Administration) and Environment Canada for

contamination evaluation of sediments

N SRR 709" | Adgkey” ERL?* ERM## ISQG x| PEL i

- (mg/kg) (mg/kg) (mg/kg)  |(mg/kg dry wo|(mg/kg dry wi)|  (mg/ke) (mg/kg)

Cu <25 25-50 >50 34 270 357 197

Pb <40 40~60 >60 47 220 35.0 913

He - >1.0 0.15 0.71 0.17 0.49
1yvl=r2d A 9] n‘-rﬁll‘ig R g

ulFaF 713 o] 48 EAIA].
el 3R] HeE AR AR)E
*ERL(Effects Range Low): ¢}933ke 713 4 9l=
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Welo] FHAexT
28] F7sE.

**#*¥[SQG(Interim Sediment Quality Guidelines): ZF |25 7 H 1%

w#x+PE[ (Probable Effect Level): 2ted3F 7|dl4-2.
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Table 2. Mixture ratio of solidified matrix

Specimen | Cement/Sediment | Water/Cement Curing
Number Ratio Ratio* Method
I- 0.15 245
I-2 0.3 1.23
I-3 0.6 0.63 wet curing
I-4 09 0.41
I-5 1.2 0.30
1I-1 0.15 245
-2 0.3 1.23
I1-3 0.6 0.63 dry curing
114 0.9 0.41
1I-5 1.2 0.30
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Table 3. Heavy metal in sediments analyzed by Korea standard
method for waste

i Cu Pb He
Sampling m) | (mgL) | (mgn) | (mg)
point

Al 0.5 0.17 0.98 ND

A2 1.0 0.17 1.17 ND

B-1 05 0.24 0.17 ND

B2 15 0.14 0.08 ND

B-3 25 0.18 0.15 ND

C-1 0.5 021 1.16 ND

c2 15 0.44 0.10 ND

C3 2.5 0.14 1.10 ND

D-1 0.5 0.06 0.88 ND

D-2 1.5 0.27 0.91 ND

El 0.5 0.60 0.95 ND

E2 15 0.18 096 ND

Fl 0.5 414 1.07 ND

F2 1.5 1.89 0.97 ND

G-l 05 3.87 0.83 ND

G2 1.5 3.96 0.81 ND

G-3 25 2.57 0.93 ND

H-1 0.5 1.58 0.65 ND

H2 1.5 1.09 0.95 ND

H-3 25 041 0.68 ND

L1 0.5 291 1.00 ND

12 1.5 7.07 1.07 ND

13 2.5 1.08 1.08 ND
F S FAE AAHE 71 (Cu, 3 mgl)E Z33E AY.

Z

D : Non-detectable.

5 A3 227 a7 g HExUe] Sdx
e AUl ARt £HE % a3 2o|d
Al ZQolet. Fig. 1o YehA vle} 2ol skdu] w7iAH
N AEEE F 239 ARE ANFHI F H7IETHA
P (Table 3y} ESLAFHAEH (Table 40l w2} 2}
7} B85} Table 39 WERSIRe] H71EEHAIR
Hog 53 3 B3 A% cue AFAVIE 7156
mg/Lys 233 A|E7F a1 ofF e 7IEE o
Ztx3) ke AoE A=A $hA, A AR Al
77} A g Cue] EYLE 92171350 mg/kg)
S A3 Ao T WHHATHTable 4). 19 Pb 2 Hg
B VEolRkE AU

fo o

33. 08st g Hut

33.1 AJHEF Wl 2 13PslA|e =t EA
by

ARES H7TEEHE] 0.15-1.2 BIE-(Cement/Waste)
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Table 4. Heavy metal in sediments analyzed by Korea standard
method for soil

- e | pepth Cu Pb Hg
point (m) (mg/kg) | (mg/ke) | (mglkg)
Al 0.5 109.0 197 0.44
A2 1.0 338 127 2.20
B-1 0.5 266.0 181 0.42
B-2 15 34.0 1.05 0.68
B3 2.5 334 0.98 0.28
C-1 0.5 80.7 1.62 0.19
c2 1.5 87.0 195 0.66
c3 2.5 3190 2.03 0.35
D-1 05 787 1.88 0.13
D-2 1.5 38.8 132 0.11
E-l 0.5 50.8 138 0.20
E2 1.5 285.0 2.57 0.47
Fl 05 351.0 372 1.83
F2 1.5 221.0 3.06 0.68
G-l 0.5 2140 0.82 0.37
G2 15 316.0 115 0.50
G3 25 2100 2.08 1.03
Hl 0.5 2290 130 0.8
H2 1.5 2160 3.40 0.30
H-3 25 141.0 2.14 0.22
Il 05 198.0 271 1.06
12 15 96.4 0.70 112
13 2.5 3110 343 0.91

T 5% 57 Beked RI71E(Cu, 50 mekg) 2.

Z ARl 3,7,14,284 Y & IEI57d% (Unconfined
Compressed Strength, UCSY& 43 dah= WY
GE8WY, 717498 oll Wt Fig. 2o VERAQICE olw) &=
B FAEe AE Fslikgo] "adt o) g
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(a) wet curing condition
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Fig. 2. Compressive strength at different mixed ratio.
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Table 5. Leaching concentration of copper in solidified waste materials

Concentration of heavy metal (mg/L)
Pb Cu Hg Cr Cd
A-1 0.002 0.282 0.00136 0.006 ND
Raw sample
E-1 0.008 0358 0.00055 0.002 N.D.
Average 0.005 0.320 0.00096 0.004 ND
Cement 0.018 0.015 0.00145 0.007 N.D
Cu leaching concentration at various curing period curl.n.g
condition
7 14 28
1 (C/W=0.15) 0.004 ND N.D
2 (C/'W=0.30) 0.005 N.D N.D
3 (C/W=0.60) 0.004 ND N.D wet curing
4 (C/'W=0.90) 0.005 N.D N.D
5 (C/W=0.12) 0.005 N.D N.D
1 (C/W=0.15) 0.001 ND N.D
2 (C/W=0.30) 0.005 N.D N.D
3 (C/W=0.60) 0.003 N.D N.D dry curing
4 (C/'W=0.90) 0.004 N.D N.D
5 (C/W=0.12) 0.003 N.D ND

ND : Non-detectable.
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