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Analysis of Livestock Resources on NPS Pollution Characteristics by Rainfall Simulation
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ABSTRACT

This research focused on the investigation of runoff and nonpoint sources (NPS) pollution characteristics from small soil box plots
treated by livestock waste composts. An indoor rainfall simulation was performed over the plots for 60 minutes. Simulated rainfall
intensities were 32.4, 43.2, 50.3 and 57.1 mm/hr respectively. Slope of soil box plots was 10° and 20°, respectively. Rainfall
simulation replicated 5 times and the experiment was conducted every four days five times. As the slope of soil box increased, NPS
pollution loads increased. And as rainfall intensity was increased from 32.4 to 57.1 mm/hr, NPS pollution loads gradually increased,
too. Discharge of NPS pollution loads was the largest in the first simulation and thereafter decreased gradually. Discharged BOD
load to the total applied load from 10° plots, ranged 0.2 to 0.7 %, was 8.4 to 50.0 % lower than slope 20° plots. When the
application rate increased twice, the increase of pollution load was between 1.7~5.7 times. Analysis of Pearson's correlation
coefficient showed that organic matter content in pig compost and NPS pollution loads were correlated well. While under liquid
compost application, the correlation coefficients between them were not good. It was concluded that application of livestock resources
need to consider long-term weather forecast and if necessary, NPS reduction measures must be preceded in order to reduce NPS

pollution discharge.
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Fig. 1 Schematic diagram of experimental equipment
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Table 1 Characteristics of livestock's resources

Parameter Pig compost Liquid compost Chicken compost
(mg/kg) (mg/L) (mg/kg)
BOD 130,005+£5,130 23,935+525 58,290+1,100
CODcr 238,725+3,120 45,135£258 151,140£9,560
CODyin 67,500£2,680 13,860+282 41,760£1,200
SS 178,200£1,800 8,640£360 350,100+£6,600
™ 7,821£1,550 4,908+213 7,207£240
TP 3,020£137 402428 3,450£23
TOC 80,797+1,095 18,607+807 22,7431648
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Fig. 2 Runoff rate and runoff loads with slope variation
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Table 2 Soil characteristics of lab scale experiments

No. Specific gravity|  Sand (%) Silt (%) Clay (%)
1 2.62 94.2 2.1 1.3
2 2.66 94.2 2.1 1.3
3 2.64 94.6 14 1.3
4 2.67 94.6 14 1.3

Runoff rate(%)
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Table 3 NPS pollution loads of chicken dung as a soil box
slope (Unit: kg/ha)

Classification | BOD | COD¢r | CODwin | SS TN TP TOC
107 slope 19.4 47.8 217 4268 5.7 2.7 13.8
20" slope 26.5 61.0 29.8| 642.8 8.5 4.9 19.5

Increment (%) 36.6 216| 373 50.6 49.1 81.5| 413
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