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Abstract

This study was carried out to estimate effects of sediment reduction with net type sediment settling pond at highland
agricultural areas. Flow and sediment monitoring system with rainfall gauge were installed at the study area for real-time
monitoring and analysis. It was found that amount and intensity of rainfall events strongly affect sediment yield from the study
area. With net type sediment settling pond, it was expected that approximately 61% of sediment could be removed. The
correlation between heavy metals and SS were analyzed in this study. R? values were 0.644, 0.876, 0.945, and 0.928 for Fe,
Mn, Al, and Si, respectively. This results indicate that heavy metals also could be removed with net type sediment settling
pond. As shown in this study, the sediment settling pond will be an efficient sediment reduction facility at highland
agricultural areas. For maximum reduction efficiencies of sediment and other pollutants at agricultural fields, simplified

sediment settling pond should be designed and implemented.
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Fig. 3. Internal structure of sediment settling pond.

Fig. 4. soil dressing for maximum crop production.
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Fig. 5. Growing radish at the mulching field.
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Table 1. Method or equipment for measuring water quality

Water quality items Method or equipment

Flux Ultrasonic open channel flow meter
Rainfall MODEL WDR-205

SS MLSS TRANSMITTER
Turbidity Turbidimeter (HACH's 2100AN)

T-N, T-P BRAN+LUEBBE's AACS-II

COD Titration method by potassium permanganate

Heavy metal ICP (PerkinElmerAF2] Optima 4300DV)
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Table 2. Rainfdl, settled and suspended sediment, and total

Table 3. Rainfal and surface runoff by day

sediment for each storm event Rainfall Rainfall Runoff Runoff
Rainfall Se.ttled SUSPended T_Otal Date (mm) volugne voluame coefficient
Date () sedlgnent sedlgnent sedlgnent (m’) (m) (%)
(m¥d) (m¥d) (m*/d) 65 17.0 144 2 1.4%
6.5 170 0.04 - 0.04 6.18 415 352 21 6.0%
6.18 415 0.18 0.01 0.19 73 160 136 27 19.9%
73 160 0.16 - 0.16 7.13 230 195 14 7.2%
7.13 230 0.16 0.01 0.17 7.15-7.16 290 246 30 12.2%
7.157.16 29.0 0.25 0.03 0.28 7.19-7.20 75.0 636 88 13.8%
7.19-7.20 75.0 0.64 0.13 0.7 7.24 2150 1824 649 35.6%
7.24 215.0 2.95 131 4.05 7.25 210 178 13 7.3%
7.25 210 0.08 - 0.08 8.02 24.0 204 16 7.9%
8.02 240 0.09 0.004 0.09 8.03 270 229 58 25.3%
8.03 270 0.30 0.05 0.35 8.12 310 263 2 12.2%
8.12 310 0.09 0.04 013 8.16 165 140 2 1.4%
8.16 165 0.03 - 0.03 8.18 395 335 67 20.0%
8.18 395 0.30 0.05 0.35 8.22 770 653 119 18.2%
8.22 77.0 0.62 0.13 0.75 8.23 16.5 140 25 17.9%
8.23 165 0.09 - 0.09 9.01 260 221 2 0.9%
9.01 26.0 0.02 - 0.02 9.02 16.0 136 1 8.1%
9.02 160 0.03 - 0.03 etc. 1200 1095 20 1.8%
etc. 129.0 0.05 - 0.05 Total 840.0 7127 1196 16.8%
Totdl 840.0 6.08 2.07 8.15
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Fig. 8. Relationship between rainfall and settled sediment.

Fig. 9. Settled sediment in pond.
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Table 4. Daily SS variation and removal efficiency

Date Rainfall | Inflow SS | Outflow SS | SS Removal
(mm) (mglL) (mglL) Rates (%)
6.5 17.0 - - -
6.18 415 1,358 544 59.9%
7.3 16.0 2,295 - -
7.13 230 2,516 965 61.6%
7.15-7.16 29.0 3,472 1,112 68.0%
7.19-7.20 75.0 3,867 1,505 61.1%
7.24 215.0 4,370 2,011 54.0%
7.25 210 725 - -
8.02 24.0 759 244 67.9%
8.03 27.0 2,226 880 60.5%
8.12 310 2,983 1,203 59.7%
8.16 16.5 - - -
8.18 395 1,808 684 62.2%
8.22 77.0 2,876 1,109 61.4%
8.23 16.5 449 - -
9.01 26.0 - - -
9.02 16.0 364 - -
efc. 129.0 - - -
Total 840.0 2,624 1,026 60.9%
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Table 5. Water quality results at inflow, outflow 1 and 2 (2008. 6. 18)

Sites Date & H SS Turbidity COoD TN TP
time P (mglL, %) (NTU, %) (mglL, %) (mglL, %) (mgl/L, %)
6.18
Inflow 10042 7.3 4,558 3,494 137.6 7.98 4.48
6.18
Outflow 1 1110 7.2 910(80.0) 854(75.6) 22.9(83.4) 6.91(13.4) 2.37(47.1)
Inflow 6.18 71 3427 2,905 68.8 713 495
16:35 ' ' ' ' ' '
6.18
Outflow 1 16:35 7.2 1,550(54.8) 1,403(51.7) 24.3(64.7) 5.73(19.6) 3.33(32.7)
Outflow 2 1671180 7.2 950(72.3) 895(69.2) 14.3(79.2) 4.19(41.2) 2.30(53.5)
Table 6. Water quality results at inflow, outflow 1 and 2 (2008. 7. 20)
Sites Date & H SS Turbidity COD TN TP
time P (mg/L, %) (NTU, %) (mg/L, %) (mg/L, %) (mg/L, %)
7.20
Inflow 14:45 6.5 7,558 5,962 52.9 325 3.48
7.20
Outflow 1 14:45 6.5 3,125(59.7) 2,506(58.0) 35.6(32.7) 2.43(25.2) 2.53(27.3)
Outflow 2 17 42:)5 6.6 1,670(78.5) 1,645(72.4) 21.1(60.1) 0.73(77.5) 0.95(72.7)
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Table 7. Water quality results at inflow, outflow 1 and 2 (2008. 7. 24)

. . ss Turbidit CcoD ™ P
Sites Date & time pH (mglL, %) (NTU, t%) (malL, %) (mglL, %) (mglL, %)
Inflow 724 1115 62 8935 5,680 587 216 268

Outflowl 724 1115 63 3900(553) | 2.280(59.9) 405(3L0) 151(30.1) 177(340)
Outflow? 724 11:15 64 21620758 | 1640(7L1) 36.4(38.0) 143(338) 151(43.7)
Inflow 724 12:10 71 1,775 1625 128 209 333
Outflowl 724 12:10 68 790(55.9) 747(54.0) 10.7(16.4) 155(25.8) 2.08(375)
Outflow? 724 12:10 68 643(63.9) 638(60.7) 98(234) 1.24(40.7) 197(408)
Inflow 724 17:50 64 4285 3720 325 27 1112
Outflowl 724 17:50 64 2080(515) | 1738(53.7) 255(215) 219(189) 263(76.3)
Outflow? 724 17:50 64 1,095(74.4) 890(76.1) 11.7(64.0) 1.62(40.0) 183(835)

(% : removal rates)
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Table 8. Heavy metals (Fe, Mn, Al, Si) concentrations in turbid water (unit : mg/L)
Sites Date and time Fe Mn Al Si
Inflow 7.24 11:15 15.29 4.86 35.99 23.56
Outflow 1 7.24 11:15 13.74 3.88 30.31 20.68
Outflow 2 7.24 11:15 12.95 3.64 28.66 20.25
Stream 1 7.24 11:30 13.29 2.70 24.71 19.27
Stream 2 7.24 11:30 20.20 3.55 59.52 31.63

Inflow 7.24 12:10 7.36 1.23 12.35 9.92
Outflow 1 7.24 12:10 6.33 1.05 9.51 8.26
Outflow 2 7.24 12:10 6.17 0.98 9.05 8.00
Stream 1 7.24 12:10 7.52 112 10.46 10.99

Inflow 7.24 17:50 12.97 3.13 25.70 18.52
Outflow 1 7.24 17:50 10.04 2.39 19.12 14.44
Outflow 2 7.24 17:50 7.92 1.46 12.15 10.23
Stream 1 7.24 17:50 8.11 1.40 13.59 1251
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