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ABSTRACT: The purpose of this study is to quantify the setfling velocities of cohesive sediments from Han estuary and to evaluate their
local variation within Han estuary. This study also includes an estimation of their spatial variation, for which the settling velocities of cohesive
sediments from Han estuary arecompared with those for sediments from other regions. At the same time, physical-chemical properties, such as
grain size distribution, the percentage of organic contents, mineralogical composition etc are measured in this study in order to examine their
correlation with settling velocities and their effect on settling velocities. Results from settling tests show that the settling velocities of Han
estuary mud varies in the range of two orders of magnitude (from 0.01 to 1.5 mm/sec) over the corresponding concentration range of 0.1 to 80
&L, and a feature of the settling velocity profile is quite different in quantity as compared to those of previous studies for muds from other
regions. Particularly in the flocculated setiling region, the setfling velocity for Han estuary muds is shown to be larger than that of
Saemarkeum and Keum estuary sediments, while in the hindered settling region all three sediments are shoum to have a similar settling
velocity. However, local variability of the settling velocities within Han estuary is shown to be insignificant.
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Fig. 1 Locations of sediment sampling sites within

Han estuary

Table 1 Longitudes and latitudes of sediment

sampling sites

Site No. N E
#1 37° 36" 48.8" 126° 33" 10.9"
#2 37° 34’ 26.6" 126° 31" 16.1"
#3 37° 33’ 28.1" 126° 29" 26.8"
#4 37° 33 26.7" 126° 207 2.20"
#5 37° 33" 10.6" 126° 25" 34.5"

Table 2 Basic sea water conditions at the time of
sediment sampling

Site Salinity Water pH Depth

No. (%o) Temp.(C) (m)
#1 21.5 17.2 7.63 2.3
#2 27.0 17.5 7.72 3.7
#3 281 17.2 7.79 7.7
#4 29.6 17.5 7.77 5.0
#5 273 17.6 7.94 15.0
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Fig. 2 Variation of grain size distribution within

Han estuary
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Fig. 3 Comparison of grain size distribution of cohesive

sediments from Han estuary for other regions

Table 3 Comparison of organic contents in cohesive
sediments from Han estuary and for other

regions
Region Organic contents (%) Mean(%)
Han estuary 2.0~4.0 3.0
Keum estuary 1.9~4.5 3.15
Saemankeum 0.8~2.8 1.9
Lake Okeechobee 36~43 40
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Fig. 4 Xray diffractogram of cohesive sediments from
Site #5 within Han estuary

Table 4 Comparison of mineralogical composition in cohesive sediments from Han est uary with other regions

Rank  Han estuary Content Rank Keum estuary Rank  Saemankeum  Rank Lake Okeechobee
1 Quartz 42.8% 1 Quartz 1 Quartz 1 Kaolinite
2 Albite 15.2% 2 Albite 2 Feldspal, Albite Montmorillonite
3 Muscovite 12.3% 3 Illite 3 Llite ete Sepiolite
4 lllite 7.5% 4 Kaolinite 4 Kaolinite Quartz
5 Chlorite 5.0% / Chlorite 5 Chlorite
6 Kaolinite 42%
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Table 5 Settling test conditions

Site Test Temp. of G
No. No. Suspension(C) (g/L)
1 170 — 175 1.80
2 172 ~ 175 3.00
#1 3 17.0 ~ 170 6.97
4 17.0 ~ 18.0 10.89
5 175 ~ 175 16.75
6 17.5 ~ 185 23.78
1 17.5 ~ 18.0 215
2 178 ~ 17.8 6.54
#2 3 17.6 ~ 182 14.59
4 175 ~ 175 19.01
5 18.0 ~ 18.0 25.03
1 175 ~ 18.0 0.69
2 172 ~ 180 3.05
#3 3 175 ~ 175 7.75
4 170 ~ 17.8 14.43
5 175 ~ 18.0 21.02
6 180 ~ 18.0 27.27
1 175 ~ 18.0 0.45
2 18.0 ~ 18.0 2.52
44 3 180 ~ 18.0 5.89
4 18.0 ~ 180 12.12
5 180 ~ 18.0 19.26
6 180 ~ 185 27.11
1 17.0 ~ 170 0.98
2 17.0 ~ 18.0 422
#5 3 175 ~ 175 10.84
4 170 ~ 178 19.59
5 17.0 ~ 178 29.40
10
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Fig. 6 Settling velocity profile for cohesive sediments from
Site #4
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Table 6 Local variaion of physico-chemical properties
of cohesive sediments within Han estuary

Ttem #1 #2 #3 #4 #5

Grain size 21m 37 24/m  39mm  17m
Organic content 3% 3% 3% 2% 4%

Mineral matter Similar for all sediments
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Table 7 Comparison of the physico-chemical properties of sediment from Han estuary with other regions

Item Han estuary Keum estuary Saemankeum Lake Okeechobee
Grain size 281m 324m 52m 15/m
Mineral matter Quartz Quartz Quartz Kaolinite
Organic content 3% 3% 2% 40%
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