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Calculation of Phosphorus Release Flux from Benthic Sediments in Sookchun
Lake
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Abstract

This study examined pollution level of sediment in Sookchun lake, and studied dredging validity by
examining phosphorous release characteristics on surface polluted soil. Total phosphorous, the principal
cause of algal blooms, exceeded dredging assessment standards regarding Daechung lake (1.5 mg/g) at all
points. Also at all points, total nitrogen exceeded the dredging assessment standard regarding Paldang Lake
(1.1 mg/g), but fell short of the standard regarding Daechung lake (3.0 mg/g). Dredging zone was suggested
in this study is Chuso water body (WS-6~WS-12) in Sookchun lake. In relation to sediment pollution levels
measured at different depths, LOI tended to decrease as it became deeper. The concentrations of T-N varied
depending upon the depth as well as points, but no regular pattern was observed. The depth and site did
not significantly influence T-P. From the results of phosphorous release tests, it was shown that total
phosphorous release flux was calculated to be 7.2~15.4 mg/mz/d for anaerobic condition, 0.5~2.0 mg/mz/d
for aerobic condition and 2.0~4.1 mg/m?%d for facultative condition. Release flux and T-P concentration of
surface sediments had positive correlation (R* 0.7871). And The corelation between release flux and DO

condition in reactor had strong negative correlation (R* 0.8824).

Keywords : sediment pollution, phosphorous release flux, dredging validity
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Fig. 1. Map of Sookchun Lake and Sampling Sites
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Table 2. Chemical Characteristics of Sediments

No. Site LOI CODwn TOC T-N NH3;-N NO;-N T-P PO,—P
(%) (ng/g) (mg/g) (ng/g) (ng/g) (mg/g) (mg/g) (mg/g)

Ws-1 9.80 17.917 23.802 14.323 0.061 0.082 3.375 0.005

WS-2 1.02 12.213 15.503 3.567 0.007 0.000 24.837 0.188

WS-3 6.95 16.737 15.738 1.642 0.016 0.142 4.276 0.004

WS4 7.31 20.905 16.466 1.522 0.016 0.145 7.538 0.002

WS-5 3.95 8.242 14.481 2.190 0.023 0.062 2.561 0.006

1st WS-6 9.83 21.122 19.817 2.100 0.046 0.171 2.341 0.002
WS-7 10.30 21.965 17.950 1.694 0.047 0.180 2.103 0.003

WS-8 9.93 20.614 18.732 1.516 0.047 0.167 2.178 0.002

WS-9 10.72 33.381 20.071 1.898 0.123 0.336 2.436 0.002

WS-10 11.61 41.175 21.171 1.898 0.167 0.198 2.612 0.002
WS-11 10.41 39.179 22.331 1.770 0.162 0.201 2.436 0.002
Ws-1 8.54 23.900 17.760 2.510 0.014 0.000 2.113 0.002

WS-2 1.11 1.600 6.140 0.980 0.000 0.000 1.679 0.012

WS-3 7.41 20.850 15.850 2.230 0.031 0.000 1.886 0.008

WS-4 5.41 11.950 17.475 2.420 0.039 0.000 2.219 0.006

WS-5 6.09 16.633 14.627 1.980 0.047 0.000 0.291 0.009

ond WS-6 7.43 20.575 16.063 1.983 0.061 0.001 1.675 0.008
WS-7 8.64 19.625 17.218 2.430 0.095 0.005 1.267 0.005

WS-8 8.10 22.650 15.003 2.225 0.073 0.000 1.942 0.002

WS-9 9.93 23.075 17.598 2.463 0.117 0.020 1.982 0.002
WS-10 11.33 25.275 19.463 2.708 0.128 0.004 2.044 0.002
WS-11 9.91 23.375 17.775 1.800 0.138 0.014 1.774 0.003
WS-12 10.52 22.320 18.521 2.324 0.066 0.154 1.658 0.004
Ws-1 7.80 20.926 15.593 1.667 0.000 0.083 2.399 0.041

WS-2 1.62 4131 5.436 0.714 0.001 0.085 0.925 0.088

WS-3 4.25 13.676 12.543 0.957 0.001 0.029 1.603 0.074

WS-5 8.61 18.644 14.654 1.771 0.039 0.057 1.968 0.021

WS-6 5.95 15.345 13.511 1.752 0.014 0.141 2.263 0.036

3rd WS-7 6.83 18.110 16.261 2.024 0.011 0.128 2.667 0.022
WS-8 9.49 18.454 16.013 1.992 0.025 0.042 2.376 0.008

WS-9 9.77 20.203 16.783 2.156 0.047 0.008 2.401 0.006
WS-10 9.81 23.966 17.858 2.283 0.078 0.000 2518 0.008
WS-11 9.98 24.643 18.185 2.614 0.060 0.030 2.342 0.031
WS-12 11.53 23.798 19.633 3.948 0.056 0.027 2.467 0.018
WS-1 8.71 20.914 19.052 6.167 0.025 0.055 2.629 0.016

WSsS-2 1.25 5.981 9.026 1.754 0.003 0.028 9.147 0.096

WS-3 6.20 17.088 14.710 1.610 0.016 0.057 2.588 0.029

WS-5 711 17.166 16.198 1.904 0.031 0.067 3.908 0.010

. WS-6 5.33 13.407 14.206 1.974 0.028 0.068 1.705 0.017
;i;; WS-7 8.03 19.936 17.380 2.036 0.039 0.100 2.228 0.011
WS-8 9.48 20.015 17.060 2.039 0.056 0.076 1.915 0.005

WS-9 9.27 21.156 16.839 1.966 0.056 0.058 2.174 0.003
WS-10 10.15 26.807 18.509 2.215 0.106 0.119 2.312 0.004
Ws-11 10.97 30.364 19.606 2.407 0.118 0.077 2.333 0.012
WS-12 10.62 28.784 19.913 2.506 0.119 0.081 2.226 0.008

Max. 11.61 41.175 23.802 14.323 0.167 0.336 24.837 0.188

Total Min 1.02 1.600 5.436 0.714 0.000 0.000 0.291 0.002
Aver. 8.00 20.211 16.648 2.413 0.055 0.074 2.975 0.019
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Table 3. Dredging Assessment of Sookchun Sediments

Region Items Standard Remarks Evaluation of Sookchun site
T-N (mg/kg) 1,100 < All site ¥ Exceed site of
Dredging standards
T-P (mg/kg) 800 < All site
Paldang lake Exceed 2~3 items )
LOI (%) 70 < 7~12 2 exceed:34,56
3 exceed:7
COD (mg/g) 20 < 8~12 4 exceed:8,9,10,11,12
T-N (mg/kg) 2,000 < 7,8,10,11,12
T-P (mg/kg) 1,000 < All site 2 exceed:7.9
Downstream LOI (%) 10 < | Exceed 2~3 items | 10,11,12 3 exceed:8
of Han River .
COD (mg/g) 20 < 8~12 4 exceed:10,11,12
Sulfides(mg/g) 10 < -
T-N (mg/kg) 3,000 < -
Daechung T-P (mg/kg) 1,500 < E 49 it All site 2 exceed:7
lake LOL (%) 70 < xeeed & 1tems 712 3 exceed:89,10,11,12
COD (mg/g) 20 < 8~12

== Ignition loss (LOI)
= Dredging standard (Daechung, Paldang)
2 :
12 === Dredging standard (Han river)
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Fig. 3. Evaluation by Dredging Assessment Standards
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Table 4. Benthic Sediments Depth

(Un

it: cm)

Site First Layer Second Layer Third Layer

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd

1 63 62 49 78 85 72 95 110 121

2 47 56 41 62 63 60 78 72 38

WS-6 3 42 43 33 65 68 47 91 95 70

4 48 50 34 63 72 53 88 103 81

Ave. 50 53 39 67 72 58 88 95 90

1 41 43 35 68 74 77 89 91 95

2 62 61 48 76 80 92 92 99 104

WS-7 3 44 63 51 71 76 78 103 95 118

4 52 62 59 83 88 81 100 112 102

Ave. 50 57 48 75 80 82 96 99 105

1 52 55 42 92 100 73 101 108 84

2 43 51 32 95 107 65 105 125 89

WS-8 3 49 52 50 102 83 80 113 107 115

4 46 50 45 97 102 96 116 126 120

Ave. 48 52 42 97 98 79 109 117 102

1 61 72 57 112 101 103 128 133 137

2 68 75 53 105 120 94 122 143 115

WS-9 3 63 55 62 119 114 85 130 148 123

4 65 63 60 110 103 80 121 142 110

Ave. 64 66 58 112 110 91 125 142 121

1 77 81 71 105 110 118 137 155 142

2 82 73 65 122 144 140 145 168 155

WS-10 3 66 62 43 97 104 91 150 158 126

4 58 59 50 114 107 75 128 134 112

Ave. 71 69 57 110 116 106 140 154 134

1 63 64 60 81 85 87 132 141 110

2 72 80 65 95 111 103 136 149 123

WS-11 3 64 65 56 90 102 75 145 158 105

4 51 57 52 85 91 78 140 142 106

Ave. 63 67 58 88 97 86 138 148 111

1 - 65 61 - 110 104 - 145 124

WS-12 2 - 60 53 - 100 82 - 130 112

Ave. - 63 57 - 105 93 - 138 118

Table 5. Grain Size Analysis Result of Sediments
Sievesize Ttem Averaged Value of each Site (%)

(mm) WS-1 | WS-2 | WS-3 | WS-4 | WS-5 | WS-6 | WS-7 | WS-8 | WS-9 [WS-10|WS-11
9 Residual 3.81 15.1 | 27.62 75| 16.25 2.89 2.39 3.81 3.97 7.07 3.76
Transrate | 96.19 | 84.90 | 75.73 | 96.12 | 85.75 | 96.82 | 97.73 | 96.79 | 96.21 | 92.82 | 96.02
17 Residual 1.82 4.5 5.39 1.66 3.68 2.37 1.92 2.13 2.44 391 2.44
' Transrate | 94.37 | 80.40 | 70.85 | 94.74 | 82.42 | 94.39 | 95.86 | 94.80 | 93.83 | 83.90 | 93.50
118 Residual 892 | 14.44 | 13.49 3.08 8.16 5.06 4.68 4.35 6.55 9.39 6.48
Transrate | 85.45 | 65.96 | 58.01 | 92.23 | 75.01 | 89.16 | 91.36 | 90.66 | 87.41 | 79.51 | 86.89
06 Residual | 12.29 | 34.24 | 15.67 3.84 | 10.74 9.59 9.66 863 | 1484 | 1658 | 1515
' Transrate | 73.16 | 31.71 | 41.73 | 8793 | 6490 | 7943 | 81.64 | 81.94 | 7275 | 62.96 | 71.73
0.43 Residual 6.28 | 12.77 3.31 1.99 7.09 4.63 491 4.39 7.43 7.42 7.81
Transrate | 66.88 | 1895 | 3825 | 85.22 | 57.96 | 7473 | 76.66 | 7742 | 6533 | 55.56 | 63.99
03 Residual 4.62 6.76 2.15 1.71 7.77 2.97 3.39 2.97 4.84 4.33 5.06
' Transrate | 62.26 | 12.19 | 3595 | 8222 | 4999 | 71.72 | 7319 | 74.29 | 60.49 | 51.24 | 59.01
01 Residual | 33.35 9.15 | 17.26 32.1 | 35.86 405 | 2835 | 2725 | 29.12 | 2946 | 32.55
' Transrate | 28.92 3.04 | 17.00 | 4762 | 1060 | 30.35 | 44.66 | 45.70 | 31.24 | 21.69 | 26.68
Pan Residual | 28.92 3.04 | 1512 | 4811 | 1044 | 3198 | 44.71 | 4648 | 30.81 | 21.85 | 26.75

Transrate - - - - - - - - - - -
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Depth (m) Upper (WS-5) Middle (WS-8) Down (WS-11)
W.Tem. (C) | DO (mg ¢) | W.Tem. (C) | DO (mg/#¢) | W.Tem.(C) | DO (mg/#¢)
Surface 34.4 11.2 33.0 116 32.0 114
2 31.3 109 30.6 10.3 30.2 85
4 284 6.9 29.9 6.7 29.7 6.1
6 - - 29.2 54 29.1 48
8 - - 28.4 3.3 28.3 2.7
10 - - - - 279 2.3
12 - - - - 27.2 2.0
14 - - - - 26.4 1.7
16 - - - - 26.1 1.2
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