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ABSTRACT

Various Best Management Practices (BMPs) have been suggested to reduce Nonpoint source pollutant loads from agricultural
fields. However, very little research regarding water quality improvement with sediment trap has been performed in Korea. Thus,
effects of sediment trap were investigated in this study. Three sediment traps were installed at the edge of six plots and flow and
water quality of inflow and outflow were monitored and analyzed. It was found that approximately 64.1 % of flow reduction was
observed. In addition, pollutant concentration of outflow was reduced by 39.0 % for BODs. For SS, CODm,., DOC, T-N, T-P,
approximately 62.1 %, 43.4 %, 43.5 %, 40.0 %, and 41.2 % reduction were observed, respectively. Over 80 % and 90 % of
pollutant loads were reduced from sediment trap #2 and #3 because of less outflow from plots covered with rice straw/straw mat.
In case of intensive rainfall events occurred from July 26~29, 2011, over 60 % of pollutant and 88.9 % of sediment reduction
were observed from sediment trap #3. As shown in this study, small sediment traps could play important roles in reducing pollutant
loads from agricultural fields. If proper management practices, such as rice straw/straw mat, are used to protect surface from rainfall
impacts and rill formation, much pollutant reduction could be expected.
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Fig. 2 Route of inlet and outlet discharge at sediment trap . . . . , , .
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Table 1 Description of storm event each of the sediment trap

Sediment trap o e | » ol e | » o e | » ol e | .
Date 4.30 59 59~5.10 6.23~6.24
Rainfall (mm) 65 35 49.4 76.8
External inflow (m®) 0.499 0.269 0.379 0.589
Inflow (1) 0176 | 0002 | 0000 | 0317 | 0031 | 0002 | 4455 | 2863 | 0022 | 1739 | 0136 | 0014
Runoff (m”) - - - 0.050 - - 3.979 - - 1.095 - -
Rate of runoff - - - 0.007 - - 0.366 - - 0.065 - -
Reduction rate of runoff (%) | 1000 | 1000 | 100.0 91.4 100.0 17.7 1000 | 1000 530 1000 | 1000
Sediment trap # #2 #3 # #2 #3 #1 #2 #3 #1 #2 #3
Date 6.25~6.26 6.27 6.29 7.3
Rainfall (mm) 89.8 21.2 1374 776
External inflow (i) 0.689 0.163 1.055 0.596
Inflow (m®) 6613 | 1811 | 0019 | 0047 | 0000 | 0000 | 11581 | 3291 | 0452 | 4.280 | 1183 | 0.091
Runoff (") 4772 - - 0.000 - - 11305 | 3118 | 0377 | 3916 | 1166 | 0.064
Rate of runoff 0.242 - - 0.000 - - 0374 | 0103 | 0012 | 0229 | 0068 | 0004
Reduction rate of runoff (%) | 34.6 1000 | 1000 | 1000 | 100.0 105 28.2 75.0 19.7 34.4 90.7
Sediment trap #1 #2 #3 #1 #2 #3 #1 #2 #3 #1 #2 #3
Date 7.7 7.8 711 7.12
Rainfall (mm) 29.6 4.2 27.6 2
External inflow () 0.227 0.339 0.212 0.200
Inflow (m*) 0855 | 0280 | 0003 | 1581 | 0345 | 0006 | 0905 | 0119 | 0004 | 0822 | 0222 | 0.004
Runoff (m) 0.377 - - 1.846 - - 1.047 - - 0.889 | 0.220 -
Rate of runoff 0.058 - - 0.190 - - 0.172 - - 0.155 | 0.038 -
Reduction rate of runoff (%) | 65.2 1000 | 1000 39 1000 | 1000 6.3 1000 | 1000 12.9 478 100.0
Sediment trap #1 #2 #3 #1 #2 #3 #1 #2 #3 #1 #2 #3
Date 7.14 7.15 7.16 7.26~29
Rainfall (mm) 75 12.8 27 538.2
External inflow (m®) 0.576 0.098 0.207 4131
Inflow (1) 5012 | 1712 | 0101 | 1.205 | 0478 | 0037 | 1282 | 0405 | 0010 | 79.166 | 74.877 | 53.156
Runoff () 5468 | 1.845 | 0070 | 1283 | 0416 - 1.349 - - 82.111 | 67.115 | 42.160
Rate of runoff 0331 | 0112 | 0004 | 0456 | 0.148 - 0.227 - - 0693 | 0567 | 0356
Reduction rate of runoff (%) 2.1 19.4 89.6 1.5 27.9 100.0 9.4 100.0 100.0 14 15.1 26.4
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Table 2 Inflow and Outflow Concentration and Reduction
rate of water quality by sediment traps (Unit: %)

Table 3 Reduction rate of pollutant loads by sediment traps
(Unit: %)
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_ AT #1004 HlEE GAERS. 06,3 kgo &2 FALo| o3t EoF
Table 5 Correl&;tlon of pollutant loads O AeE A7 871 %, 20 im OJ3F AR ATHLE 57.0 %
N=47 | Rainfall lftsz SS | CODw | BOD; | TN | TP | DOC o] Ao Uepgth E3t 37} 4 AJFToA HHYEE QAR
e e o et e o o
: : : : : : : kg 15‘:5011 ﬂ FASE Al 15.5 kgolth ofuf HANE #2
e | |1 |<oor<om<am<to<onfcom W AEE FAFL 124 keos Aol o mf
B .| 09872 0.9456] 0.9740] 09851/ 09550 ARES 871 % 20 m o5t ?:m‘o% A& 536 %9 e
<.0001|<.0001|< .0001|< .0001|< .0001 2 Uephgth gl HAAR o7 olg)] G| 71 AE 5
con U | Co<oonl<tmtoon o 0 ATBEA SR RAFE 624 ket AU 0
5 HANE #30] EHE k2 55.9 kg, AIHEAA A 54
BoD 1| 295 05656 090 o 65 keolth. olm HALE #3014 HjE e 09 s
. || 09833 09735 o8 HARtol| gt BEogAEF ARFE2 92.7 %, 20 m ©]s}
<0001)<.0001 AR ATHEE 70.4 %2 Ao ERT) o]AY *1%’ oAl
™ | 29R ubgel ARk AR )5 ofRef ket Wil Aofat Ao
2 yepgton, dageo] As 7 Aol sl fARFe] A
e L pmmhm oje 2 gow wekEt olXy Wl Mk &
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Table 6 Reduction rate of soil loss by sediment trap

Sediment trap Plot 1 and 2 Plot 3 and 4 Plot 5 and 6
Sediment deposition (kg) 171.2 80.1 55.9
Suspend Solid of Plot (kg) 32.2 15.5 6.5

Sum (kg) 203.3 95.6 62.4
Suspend Solid of Sediment 9%.3 19.4 16
trap (kg)
Reduction rate of soil loss 871 871 997
(%)
Reduction rate below 20 um _
(diameter) of soil loss (%) o710 53.6 704
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