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A study on Runoff Characteristics of Non-point Pollutant
with Rainfall Intensity
- A case of fowls manure -

Min-Woo Lee*" / Young-Shin Lee**
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Abstract : The fowls manure is using as fertilizers for farmland because of enough nutrients. However, excess
nutrients can be washed off during a storm and affected on nearby waterbodies. In this paper, the runoff
characteristics from farmland were studied to determine the washoff mass. A lab-scale reactor was designed to
estimate the surface runoff and infiltration rates according to the rainfall intensity. Surface runoff water did not
occur at 10mm/hr rainfall intensity, but some runoff occurred at 20mm/hr rainfall intensity. At 32.4mm/hr rainfall
intensity, it shows the highest pollutant concentrations such as 686mg/L for BODs and at 630mg/L CODwmn. The
pollutant as based on fowls manure compost was highly washed-off by subsurface water at 32.4mm/hr rainfall
intensity, however the concentration was largely decreased at 43.2mm/hr rainfall intensity. The summary of the
results is that the highest wash-off concentrations value shows at 32.4mm/hr rainfall intensity for BODs and at
67.1mm/hr for T-N and T-P.

Keywords : Non-Point Pollutant, Fowls manure, Rainfall intensity, Non-point runoff rate
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Methods
Winkler Azide Modification Method(20°C 5day)

Titration method(KMnO,)
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CODmn(mg/L)
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Spectrophotometric Method(Ascorbic Acid)
[e)

Spectrophotometric Method(K2S:0g)

Silt(%)
20-25

A}

CODcr(mg/L)
133,767

T-N

BODs
CODwin
T-P

Characteristics of fowls manure
60-70

Sand(%)
Parameters

BOD5(mg/L)
41,567

Table 2. Soil classification of farmland
Table 3. Measurement methods

Table 1.
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Fig. 2. Surface runoff concentration (as fowls manure)
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Fig. 3. Accumulated surface runoff volume
(as fowls manure)
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Fig. 4. Soil infiltration water concentration (as fowls manure)
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Table 4. Non—point runoff characteristics at various rainfall intensity

20 32.4 43.2 50.3 57.1
mmnv/hr mm/hr mnvhr mnv/hr mmnv/hr
Fowls manure(g) 213 213 213 213 213
BOD5 Non-point runoff volume(mg/L) 0.015 8.588 1.039 4.065 2.035
Non-point runoff rate(%) 0.0001 0.040 0.005 0.019 0.010
Fowls manure(g) 288 288 288 288 288
CODMn Non-point runoff volume(mg/L) 0.010 8.055 1.024 2.165 2.673
Non-point runoff(%) 0.00003 0.028 0.004 0.008 0.009
Fowls manure(g) 42 42 42 42 42
T-N Non—-point runoff volume(mg/L) 0.002 0.048 0.043 0.031 0.287
Non-point runoff rate 0.0001 0.001 0.001 0.001 0.007
Fowls manure(g) 21 21 21 21 21
T-P Non-point runoff volume(mg/L) 0.001 0.040 0.032 0.038 0.147
Non-point runoff(%) 0.00003 0.002 0.002 0.002 0.007
Table 5. Discharge of Han river watershed
Ttem Area LIZEI?S;R Discharge Item Area Livestock Discharge
= (kg/d) number (%) (kg/d)
Cp)
o]%A] 3,176,000 47.6 o]ZIA] 3,176,000 6.4
2N 2,316,000 34.7 |24 2,316,000 4.6
718 1,430,000 21.5 7V 1,430,000 2.9
BODs g 1,397,000 21.0 T-N R b 1,397,000 2.8
FA 658,000 9.9 FA 658,000 1.3
WA 434,000 6.6 A 434,000 0.9
= aTin 231,000 3.5 = T 231,000 0.5
o] %A 3,176,000 31.8 o]ZIA| 3,176,000 6.4
|2 2,316,000 23.1 /2N 2,316,000 4.6
7V 1,430,000 14.3 7V 1,430,000 2.9
CODwin & 1,397,000 14.0 T-P &P 1,397,000 2.8
FTA 658,000 6.6 B 658,000 1.3
HEFA 434,000 4.3 HEFA 434,000 0.9
ot 231,000 2.3 ot 231,000 0.5
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