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A Plot Scale Experiment to Analysis the NPS Reduction by Silt Fence
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ABSTRACT

The objective of this study was to test the pollutant reduction effect by the silt fence and vegetated ridge through field monitoring.
The experiment plots were established with two replication and three treatments. Each plot was designed with 5 m width, 22 m
length, and 3 % slope. Flumes with the floating type stage gages were installed at the outlet of each plot to monitor the runoff.
For a rainfall monitoring, tipping bucket rain gage was installed within the experiment site. Cultivated crops were spring daikon and
autumn chinese cabbage. Analysis of variance (ANOVA) indicated that the water quality concentration from three experiment plots
were not significantly different in 5 % of significant level. The monitoring results showed that the average pollution loads reduced
by silt fence compared to control were SS 75.33 %, TN 40.87 %, TP 56.58 %, BOD 52.12 %, COD 36.07 %, TOC 34.99 %; by
vegetated ridge compard to control were SS 65.27 %, TN 81.80 %, TP 54.26 %, BOD 67.09 %, COD 46.55 %, TOC 43.30 %.
Analysis of Spearman's rank correlation coefficient showed that BOD-SS and SS-Turbidity were highly related at the silt fence and
vegetated ridge plots. In all plots, SS-Turbidity and TP-TN relations were relatively high. The monitoring results showed that the silt
fence and vegetated ridge were effect method to reduce the pollutant loads from the field runoff. Long-term monitoring is required
to obtain more quantitative reduction effect for diverse crops and to increase the reliability of results.
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Fig, 1 Schematic view of experimental plot with three treatments and two replications
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(a) Control

(b) Silt fence

(c) Vegetated ridge

(d) A full view
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(e) Daikon
Fig, 2 View of experimental plot and crops growth

(f) Chinese cabbage
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Fig. 3 Stage—discharge relationship for installed flume in
experimental plot
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Fallow Upland Daikon Cropland Chinese cabbage
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Fig. 4 Rainfall in 2011 and runoff sampling time during the
growing period
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Table 1 Results of runoff characteristics and water quality measurements in each experimental plot (2011)

Date 2011/5/11 ‘ 2011/7/9~17/10 2011/10/21~10/22
Area (m?) 110 (22 mx5 m)
Rfﬁ;“ 110 345 101
Plots Control Silt fence  |Vegetated ridge Control Silt fence  |Vegetated ridge Control Silt fence  |Vegetated ridge
Runoff () 3.49 1.83 1.48 26.94 20.07 18.03 2.48 2.23 2.06
Runoff depth (mm) 31.72 16.62 13.43 244.93 182.50 163.88 22.52 20.29 18.70
Runoff ratio 0.20 0.11 0.09 0.71 0.53 0.48 0.24 0.21 0.20
Item *EMC (SS, TN, TP, BOD, COD, TOD : mg/L, Turbidity : NTU)
SS 7.63 0.50 4.38 122.29 75.33 82.56 255.80 141.60 514.40
™ 8.03 3.69 2.52 0.38 0.47 0.13 6.48 2.14 1.34
TP 0.61 0.29 0.64 0.07 0.06 0.05 0.25 0.16 0.65
Turbidity 1.39 1.24 3.45 12.59 10.65 15.39 37.49 53.27 232.79
BOD 0.38 0.27 0.15 1.10 0.88 0.81 1.07 0.81 1.54
COD 111 1.42 1.19 1.77 1.44 1.63 1.57 1.12 2.97
TOC 0.81 0.74 0.77 0.86 0.95 0.94 1.66 1.70 311

*EMC © Event Mean Concentration
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Fig. 5 Sampling time with hyetograph and hydrograph for Fig, 7 Sampling time with hyetograph and hydrograph for
storm event of 2011/05/11 storm event of 2011/10/21~10/22
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Table 2 Kruskal-Wallis test of water quality parameters 7H) 2% 0 dYo R R HiEEHe &9 AR RS
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Asymptotic significance| 0.339 | 0.369 | 0.440 | 0912 | 0.967 ] 0.199 | 0.580 o= arEiee ATEE e HTn Tlae et e o e
WS AgANE BASP] Sisto] 0 el Aty
_ . (Table 4)
agag-gels PR AR A BET 9D 2 e o e oo s Tr0. Lo
HEZ =Ty 00]32710 - =2zl [ h=0 70'["‘!’]‘5‘!‘0“/\‘1 ﬁ%vﬁoﬂTEoEaﬁolool—oﬁ—Q—
eged sed folHEgtel »F 0055 2iste] 2924 o HElERS ARet Ax) 59 11¥49] 94 Halek) 79 9¢
SR T o & A7 08 SR AT g Aoa ol et watarel oo ol S A o1 A
o= o] AL o by 7koERo 1099 @9 Folekel 7% ol vjel AEAA 9 Ay
E}‘;,{ﬂ- (Table ol MEARY o= A2 v, 7=k a6 a5l o BE L 0 Blo] B
BRI ol Ao m  TES AT ATl 9 Hsj] Adele AL Bkl o
o] whe 2 2Bl Bale] v]S- 7] uel Ao
wq 4 slgiet
o S 1049 219~ 22900) ©4] Faje] 49 HEAAS
3 90 Haizt AN ARG A2|Hofis R AFRNA o Falko] AzE
. a TY o o 1] =
L i} Uelgtort AR S XS el Polis g
B 4550 2099 W EMCO) FA A dagel v A A2 dehiAl g edld o Ratgel Sk U5
3l AEAA} AREER oA o] Aga7t Q= 5 gle & o] thiRel Ao YER=H, ofs oA TRt uiet o] A

ol B3] Aog vehhs AS 21 T 4 Q%M (Table 3). S 2 2AREPOIA ZAI7E A7) tiEe s *}EQEP
33le] ZOAE % 109 2190~ 22909] ATle] A 9 A Turbidity®] A% 95T 24 B9 9t 04 Hlef A
g3t A fE AP EAVE AUSH AR et o] ol AlLfateict.
Ao AA 319, u}x]m Wt ARol|A A Qlssc Table 5ollA= AEHA 9l APLE A3 A] o= Ao
7b R et 092 o) U Aol olol AR 7] 04 FatE AURII YN thaele] wng Fo) WE
Table 3 Water quality parameters reduction in silt fence and vegetated ridge for storm events (2011) (Unit : %)
Date Experimental plot SS TN TP Turbidity BOD COD TOC
Silt fence 93.44 54.12 51.54 10.55 30.39 —28.15 7.61
2011/5/11 - -
Vegetated ridge 42.62 68.60 —5.70 — 14851 60.78 —6.98 4.66
Silt fence 38.40 —26.45 17.51 15.44 20.41 18.51 —9.55
2011/7/9~7/10 ;
Vegetated ridge 32.49 65.46 30.15 —22.26 26.42 7.91 —9.16
Silt fence 44.64 66.99 36.89 —42.08 24.11 28.32 —2.29
2011/10/21~10/22 -
Vegetated ridge —101.09 79.36 —157.84 —520.91 —44.11 —89.29 —86.77
Mean Silt fence 65.92 13.84 34.53 13.00 25.40 —4.82 —-0.97
Vegetated ridge 37.56 67.03 12.22 —85.39 43.60 0.47 —2.25
Table 4 Pollutant load in each experimental plot for storm events (2011) (Unit : kg/event)
Date Experimental plot SS TN TP BOD COD TOC
Control 0.0266 0.0280 0.0021 0.0013 0.0039 0.0028
2011/5/11 Silt fence 0.0009 0.0067 0.0005 0.0005 0.0026 0.0014
Vegetated ridge 0.0065 0.0037 0.0009 0.0002 0.0018 0.0011
Control 3.2949 0.0101 0.0018 0.0296 0.0478 0.0233
2011/7/9~7/10 Silt fence 1.5123 0.0095 0.0011 0.0176 0.0290 0.0190
Vegetated ridge 1.4882 0.0023 0.0009 0.0146 0.0294 0.0170
Control 0.6337 0.0161 0.0006 0.0027 0.0039 0.0041
2011/10/21~10/22 Silt fence 0.3161 0.0048 0.0004 0.0018 0.0025 0.0038
Vegetated ridge 1.0582 0.0028 0.0013 0.0032 0.0061 0.0064
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Table 5 Pollutant load reduction in silt fence and vegetated ridge plot for storm events (2011) (Unit : %)
Date Experimental plot SS TN TP BOD COD TOC
Silt fence 96.56 75.97 74.62 63.54 32.87 51.60
2011/5/11 ‘
Vegetated ridge 75.72 86.71 55.26 83.40 54.72 59.65
Silt fence 54.10 5.78 38.54 40.70 39.28 18.37
2011/7/9~17/10 -
Vegetated ridge 54.83 76.89 53.27 50.77 38.39 26.96
Silt fence 50.13 70.26 43.14 31.63 35.42 7.84
2011/10/21~10/22 - -
Vegetated ridge —66.97 82.87 —114.09 —19.66 —57.16 —55.08
Mean Silt fence 75.33 40.87 56.58 52.12 36.07 34.99
Vegetated ridge 65.27 81.80 54.26 67.09 46.55 43.30
Table 6 Spearman's rank correlation coefficient of water quality parameters from plots
BOD SS Turbidity TOC TP TN COD
I 0.497 0.498 —0.331 —0.501 —0.450 0.431
BOD il 1 0.685" 0.493 0.036 —0.511 —0.537 —0.041
il 0.857" 0.601° 0.033 —0.501 —-0.839" 0.333
I 0.927" —0.537 —0.229 —0.497 0.455
SS il 1 0.848" —0.052 —0.382 —0.667° 0.344
il 0.797" —0.231 —0.270 —0.742" 0.511
1 —0.534 —0.204 —0.484 0.627°
Turbidity il 1 —0.159 —0.006 —0.500 0.462
il —0.553" —0.354 —0.524 0.176
I 0.003 —0.091 0.070
TOC il 1 —0.211 —0.451 0.423
il 0.088 —0.098 0.297
I 0.568 —0.148
TP il 1 0.576" 0.191
il 0.642° 0.485
1 —0.534
N il 1 —0.269
il —0.206
I
COD I 1
1T

I control, II : silt fence, III : vegetated ridge
# Correlation is significant at the 0.05 level (2-tailed)
#+ Correlation is significant at the 0.01 level (2-tailed)
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