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Abstract

In this study, it is grasped the status of nutrients through an investigation of release
characteristics and physicochemical properties of sediments on reservoir. And then the effect of
sediments is evaluated on the water quality in reservoir. In the results of physicochemical
analysis, the pollution level of midstream is the highest, which shows the traits that the water is
more deeper and takes place a deposition consistently. Then, the pollution level of upstream is
higher than downstream’s because inflow has influence on the upstream directly. The
downstream is located near tidal gate so that the soil particles can be moved easily and are
difficult to be deposited due to the distribution of seawater by control of tidal gate. Therefore,
the downstream is showed the lowest pollution level than the others. Also, the concentration of
SOD(Sediment Oxygen Demand) in the upstream which is influenced on the effect of inflow is
highest than the others. When it analyzes under anaerobic and aerobic condition to understand
the release characteristic of sediment, it shows that the release rate is low or negative under the
aerobic condition. Whereas the release rate is usually positive under the unaerobic condition
relatively. According to these results, it is necessary to maintain the proper environmental
factors of water body for decreasing the release rate of sediment. Because the release rate is

changeable under the different condition of water body. Therefore, proper strategies are
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required for increasing the self-purification of water as well as keeping the aerobic condition of
sediment and managing a sediment layer directly to control the inner-pollution by the sediment
of reservoir.
Keywords : Sediment, Reservoir, Release rate, Sediment Oxygen Demand(SOD), Sediment
Pollution, Physicochemical Properties
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Figure 2. The experimental equipments to estimate the
Sediment Oxygen Demand(SOD)
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Figure 3. The experimental equipments to estimate nutrient
release rate from sediment
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Table 2. The properties of soil component

Site Sand (%) Clay (%) Silt (%) Soil Texture

HSL 1 45.21 11.48 43.32 SE L

HSL 2 2091 16.80 62.29 AEZAZ] g8 SiCL

HSL 3 10.31 23.08 60.62 AER A oF8 SiCL

HSL 4 20.06 19.44 60.50 AEZ A oFE SiCL

HSL 5 28.74 14.44 56.82 AEZ 8 Sil

HSL 6 34.64 11.00 54.37 AEA & Sil

HSL 7 80.60 1.48 17.92 AL E SL

HSL 8 58.71 11.16 30.13 dE

HSL9 53.37 12.08 34.55 SE

Table 3. The physicochemical properties of the sediment in HS lake
Site pH EC Water Contents | Ignition Loss COD T-N T-P
(mS/cm) %) (%) (mg/kg) (mg/kg) (mg/kg)

HSL 1 6.84 5.38 42.05 3.60 9,010.9 6,976.3 408.8
HSL 2 6.53 15.43 71.64 11.46 28,423.5 5,025.6 387.5
HSL 3 6.59 13.88 50.07 10.03 18,702.7 8,638.8 493.8
HSL 4 0.33 16.78 66.90 10.55 21,3743 7,990.0 361.9
HSL 5 6.32 20.30 70.65 11.90 28,891.5 8,444.4 414.4
HSL 6 6.34 17.12 71.58 11.47 27,9613 8,296.9 427.5
HSL7 7.00 3.26 25.23 2.66 3,178.2 5,560.0 2719
HSL 8 7.60 5.32 41.67 4.20 8,139.9 4,576.3 210.0
HSL 9 7.57 4.18 3877 455 7,849.5 6,658.8 331.3

metsly] Qlal Bl A& £ - 35H4 EAS 24
9o the Table 3o Yetddet Z- 214d¥
pH 54 A3} pH 6.32~7.60% tHE A4S 1}
Elflon EC 24 A3 3.26~20.30 mS/cme] H
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E3 e 24 Ad BCQ H]Set AFS YEh
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Table 4. The concentration of Heavy metals in the soil of HS lake

(unit : mg/kg)

Site cr cd Zn Pb Cu
HSL 1 N.D 016 | 2076 | 9.32 7.15
HSL 2 N.D 026 | 23.07 | 13.60 | 6.88
HSL 3 N.D 024 | 2242 | 1599 | 685
HSL 4 N.D 025 | 2290 | 1492 | 652
HSL 5 N.D 026 | 2242 | 1273 | 619
HSL 6 N.D 026 | 2229 | 1197 | 659
HSL 7 N.D 008 | 1273 | 5.09 N.D
HSL 8 N.D 0.09 | 1609 | 585 2.08
HSL 9 N.D 009 | 1545 | 641 237

%71%

v

1H HAEY 99w BAANE B opihgh
$AAF 12.9%, COD 385,770 mg/kg,
% 11.8%, COD 28,030 mg/kg(2&F,

ekl

o= 7d7eF 0,.1~20.2%, COD 1,800
~24.,600 mg/kg(ﬂ*qﬁ:, 2006) 2= YERLY, HS lake
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Table 5. USEPA sediment quality standards and ontario sediment quality guidelines

USEPA sediment quality standards ontario sediment quality guidelines
ltem o g | odeidy | el NEL LEL SEL
polluted polluted
COD (mg/kg) < 40,000 |40,000~80,000| > 80,000
Volatile Solid (%) <5 5~8
TOC (%) - 1 10
Cd - >8 0.6 10
Heavy Metal Cu <25 25~50 >50 - 16 110
Ni <20 20~50 >50 - 16 75
(mg/kg)
Pb <40 40~60 > 60 - 31 250
Zn <90 90~200 > 200 120 820
NEL : No Effect Level, LEL : Lowest Effect Level, SEL : Severe Effect Level
HHEY YA s=8 24 23 HSL 3 AREE &A% 43 Cdo 44 0.08~0.26

A Ho A T-N 8,638.8 mg/kg, T-P 493.8 mg/kg
2 7M7) Yertkes HSL 8 A4 T-N
4,576.3 mg/kg, T-P 210.0 mg/kg® 7 2
Uebgth HSL 3 A& HSL 1 A% 2 HSL 2 A
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Figure 4. The change of dissolved oxygen (DO) concentration
to estimate sediment oxygen demand(SOD)

Table 6. The rate and loading of sediment oxygen demand
(SOD) according to area of the sampling site

Site @ Oi/(r)nlz) ) (irrflii) kg - O,/day
HSL 3 0.438 5.7 2,497.2
HSL 5 0.436 2.7 1,176.9
HSL 7 0.260 4.9 1,274.9
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Figure 5. Time series plot of each pollutants to estimate the release rate at each sampling site

Table 7. The release rate in HS lake sediment (unit : g/mz/day)
Item Aerobic Anaerobic
HSL 3 HSL 5 HSL 7 HSL 3 HSL 5 HSL 7
COD -1.55 -0.47 -0.52 -1.20 0.46 0.25
T-N -0.05 0.03 0.08 0.06 0.01 0.13
T-P -0.02 0 -0.01 0.03 0 0.02
Ueon @720l 4 HSL 3 AHE Al F AH BE SEEE o] 4 AR e,
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