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A Study on Settling Properties of Fine-Cohesive Sediments in Keum Estuary
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Abstract : The purpose of this study is to quantitatively estimate the settling property for fine-cohesive
sediments in Keum Estuary and to evaluate the spatial variation by analyzing and comparing the local and
seasonal variation of the settling properties in Keum Estuary with that of the settling properties in the other sites.
After the spatial variation of physico-chemical properties such grain size distribution, the percentage of organic
contents, mineralogical composition etc is investigated through experiments and analyses, interrelation between
the physico-chemical properties and settling velocities and effect that the physico-chemical properties have on
the quantitative variation of settling velocities were also analyzed in this study. Experimental results of settling
tests shows that settling velocities of Keum Estuary mud vary in the range of two orders of magnitude (from 0.01
to 1 mmy/sec) over the corresponding concentration range of 0.1 to 80 g/L, and a feature of settling velocity
profile is quite different in quantity as compared to those of previous studies with mud of other regions:
Saemankuem, Tampa Bay, Severn Estuary and lake Okeechobee. However, their local and seasonal variabilities
within Keum Estuary appear to be insignificant.

Keywords : fine-cohesive sediments, settling velocity, settling test, physico-chemical properties
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k. T A= 42 (water quality)#} A8 737)= (benthic
boundary)#t HHE FAIECIC) A o], 52 H:E
& de] Baeg AAFIAL, ARF o £ U Al
ol & Qe VA AEH WS A 5 o o
5o, ulA A HEEe 2h 22 fadele) o8 7}
A&} 54L& 71 L EEAT 4A s Ao o,
skl A9 4 2.9l F gRlo] Hr} 53] Majdet o
FEol TEEUE v AR BHES AEA HAE
T 2] e JAAEE 7L o] A AR B 2
FEAT A 23, A= s 28] F8 9o) &
H, 3 BEARQIALY AL w7} u)g- Ao} B, /G
7 22 sgfisol 3] GA 2 o] & glo] AF
3 E1ES] 32 /E 2] o3t 98] 7leAGR 43 F
Hsickar & 4= 9 ch(Hwang and Mehta, 1989).
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X, f718 ¥ 508 BAlEe 58] -3 71254
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Fig. 1. Extraction location of sediment sample in Keum Estuary.
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Table 1. Basic information of sampling sites

Site No. o A N E F2(°0)  EBE (%) T (m) B3
1F 2001. 11. 20(Fall) 3595930 126°42'42 9 18.8 2.5 A7), 7EE 3AI7ER
W 2002. 2. 8(Winter) 35°59'30 126°42'42 4.6 24.9 3.5 AZ7), 9hZ 2A|17EA
28 2001. 8. 12(Summer) 36°00'19 126°40°48 26.5 9.8 3.0 AZ7], 7k IATEE
2F 2001. 11. 20(Fall) 36°00'19 126°40'48 11 21.2 5.0 2Z7), 7HE XS
2w 2002. 2. §(Winter) 36°00'19 126°40'48 4.5 28.5 5.0 2Z7], 9E A7
3F 2001. 11. 20(Fall) 35°58'49 126°36'24 11 214 4.0 AZ7), 712 3084
4F 2001. 11. 20(Fall) 35°58'56 126°33'17 11 233 1.2 AZ7], 7ER 4085
AEH e B4 9 3 v A Q7Aoo wlng _
T8 A HMSHEAA AT jg:g,s::nkeumezom,
----- Okeechobee(Hwang, 1989) !
80+ il
3 ¥ERE i
AZEE 42 ASTM(American Society for Testing E 80 |
and materials, 1987)0] A Wo] m} aEiRlo : )
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ot} Fig. 2914 & 4= Ql%e] A ABEE ¥ishs 20+
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0 NEMRRARAL Ty — """l M MR
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Fig. 2. Change in the grain size distribution of fine-cohesive
sediments in Keumn Estuary.
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Fig. 3. Comparison to grain size distribution between fine-
cohesive sediments in Keum estuary and other regions.
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Table 2. Comparison of organism content for fine-cohesive

sediments
A9 718 %) BE%)
a7 31 1.9~4.5 3.15
AfREF (@], 2001) 0.8~2.8 1.9
Okeechobee . 36~43 40

(Hwang and Mehta, 1989)

A3 A EL HIEH R oF 3.15% FZe] f7]
& §ekn ioka & ¢ len o] Axe) g A Hd|
A2 As}E(©]A, 2001; Hwang and Mehta, 1989)°]
Table 2¢]) 02t} 57 87t<] A& A5 ds &
718 TR 3.15%E AT slY E-ET fARH 2
e vjnjet Ao vElton), 718 o] 40%¢2]
OkeechobeeZ 9= ¢F 13u) AL 2o} 2SS & &
ATt

JZEEE FHME

FEA Y AR AEUE FEAR4AT BAdtn
SJ= RIGAKUA DIMAX-A 38524 7](x-ray diffraction)S
o]-831] 44 Ao A=), AHAATF A AU
38 x-ray diffractogram®] G4 E2 23 ol o=,
AAH o7 BE HAHE gk FEE 7L AFEE W
37} A2 Qlo] FARE BX IS Hole Ao Vel
o B4 Av= 7oA 37 5HFH(Choi, 1981) ¥ E} ]
Aol 4] AFE(o)A S, 2001; Hwang and Mehta, 1989)
7} 3 Table 30l iRtk FA 74 317t E 2 Foll
oigk Choi(1981)8] 447 49 & A4 & A
T AE FETE BAE Ao 7 5E HHE
o thet & #A4vet A visd 48 etk &
g )AL, ojAA2001)0l &3 AwhE B HE E4 2749
= A9 5YEE ¢ 4 Utk $HH, Okeechobeed. H2Hd
B X o] B2 7348 Hwang, 1989y 377 3F+Fo]
v AlgREe] ZAe-ohe g IHES ARl AR
< & 5 Utk

Table 3. Comparison of constituent component for mineral matters
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A73AgLe B4 AlRtE 274 (settling column)Z ©]
231 multi-depth F-FAF 5% A THOZ Fh=P S
o, 2} 54 TEM S AdEEE FATTAA Y A
7} Folo W& F=E SAHEN Ross(1988yF 7t
3 AAEE AW FRIZEIYS A8l 2AET
F5-2] oEE, 27AE 34 2 Ross(1988)9] 3=
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FH22000)0) Fol A,
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ey =3 ) dgdo] 2xWshs 1°C W2 48
9] 2xRshs vlwE AAgkon) AF AAZ & ulo] &
gofo} 213= 9.0°Cel|l A 25.5°C7HA] WslE At ol
A719] 2% Wyt A AR WER vXE 9
e TR A e Ao YHAT JTHENFE, 2000).
7 ARoA Y] 27] BRAL & Cpak T3 F 40l Fo
Aed) Z7F-RAL e AREE 222 gloARH
4424 g1 7WA) WA Th 714 27] B{AF T B
AR] E=Tt A Aol tisf AL FU =S 3] 2 4
A AL AL & AIRE 001419 R B8 YR

FTHEAE B3, AT ZA7) I wol9 AT
ol AFHT BE9) BAl Frt AU, 7 AF
HE v dAEr) A= er A4S E Ross(1988)
7} e 220 AP o2 RE] 75 FEHHE
£ Y= s At 74 A3 A3 HAE
o thet A& =s AT 24 A4k # JEFA
FBAG R} 3 2PgEIglom 5 iR 24, 28
28 tigh A& AR} Fig. 490 FoiZich 1
Poll AL FBAG RS $3AZFR) FIFAel o

N

e 43 sERe A 27 3H(choi, 1981) Y e gHe9]  Okeechobee®
1 A9 (Quartz) 1 Tllite 1 Quartz 1 Kaolinite
2 A (Albite) 2 Kaolinite 2 Feldspal, Albite
3 Tilite 3 Chlorite 3 Illite et Montmorillonite
4 T E (Kaolinite) Smectite 4 Kaolinite Sepiolite Quartz
=14 (Chlorite) 5 Chlorite
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Table 4. Experimental conditions in settling tests

A # Test No. Temp. of Suspension(°C) Variation of Suspension Height(cm) C, (g/ll)
1 9.0 ~ 10.0 177.5 ~ 152.5 11.0
2 9.5~ 10.0 178.0 ~ 152.5 6.9
IF 3 10.0 ~ 10.5 178.5 ~ 151.5 4.0
4 11.0 ~ 12.0 178.0 ~ 151.5 9.8
5 12.0 ~ 13.0 176.5 ~ 150.5 183
1 24.0 ~ 24.1 178.5 ~ 1545 22
- 2 24.0 ~ 24.1 178.0 ~ 153.5 6.6
3 24.0 ~ 24.1 178.0 ~ 156.5 109
4 24.0 ~ 24.1 178.0 ~ 154.5 213
1 243 ~ 25.0 178.0 ~ 144.1 26
2 24.5 ~ 25.0 177.0 ~ 143.8 9.9
28 3 248 ~ 255 177.0 ~ 145.5 25.9
4 22,5 ~ 23.0 176.3 ~ 153.6 162
5 225 ~238 175.8 ~ 151.3 442
1 150 ~ 16.0 178.0 ~ 154.5 5.6
oF 2 16.0 ~ 17.0 178.0 ~ 153.5 12.4
3 16.0 179.0 ~ 152.5 159
4 16.0 179.0 ~ 152.5 26.1
1 240 ~ 245 178.0 ~ 155.2 3.5
W 2 24.0 ~ 24.1 177.5 ~ 153.5 82
3 22.0 ~ 24.0 177.0 ~ 152.2 12.0
4 24.0 ~ 24.1 179.0 ~ 155.5 189
1 135 ~ 15.0 177.2 ~ 152.0 45
- 2 13.5 ~ 14.0 177.0 ~ 152.0 123
3 14.0 ~ 14.0 178.0 ~ 152.3 17.9
4 13.0 ~ 145 178.0 ~ 155.0 24.7
1 145~ 155 178.0 ~ 152.5 49
AF 2 15.0 ~ 16.0 176.5 ~ 150.5 12.8
3 14.0 ~ 15.0 178.0 ~ 155.8 16.1
4 14.0 ~ 145 177.5 ~ 152.8 226
& zrol, RS IR HEF ) e grolch
0 R ' T " tlolEl7} T BAkEe] SVl sh, Fig. 4 F-RAL 5
E R 22070 b 7Rl e S 31k A 99
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o *“'f 2]8. Krone(1962)7 Kynch(1952)y21-2 AMEsl9] o, Zkz}
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Fig. 4. Settling velocity curve of fine-cohesive sediments on 28S.
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5, ke W04 A ol Wist A 2R wE9
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Fig. 5. Change in the settling velocity curve of fine-cohesive
sediments in Keum Estuary in the Fall.

Table 5. Physico-chemical property of fine-cohesive sediments
in Keum Estuary by each site

Ex gl 1F 2F 3F 4F
YA 18 um 31 pm 27 pm 52 um
71 3=k 2.85%  2.66%  2.24% 1.93%

FGEA FAAAE Quartz, Albite, Illite, Kaolinite, Chlorite

WYY - g
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Fig. 6. Seasonal variation in the settling velocity curve of fine-
cohesive sediments on SITE 1 in Keum Estuary.
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Fig. 7. Seasonal variation in the settling velocity curve of fine-
cohesive sediments on SITE 2 in Keum Estuary.
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Table 6. Seasonal physico-cohesive property of fine-cohesive sediments in Keum Estuary

_ ] #
59 8E 1F 1w 28 oF 2W
Bod3 18 um 28 pm 49 pm 31 um 22 um
1% g 2.85% 4.12% 3.77% 2.66% 4.50%
FEA AR Quartz, Albite, Illite, Kaolinite, Chlorite(S P3O 5 28A 2ol g RAoE 247)
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Fig. 8. Settling velocity curve drawn as combining all the
results of settling velocity of fine-sediment in Keum
Estuary(except of 2W and 4F).
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